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THE KINGSTON STEAM PLANT

CHAPTER 1

INTRODUCTION

Kingston Steam Plant is located at the base of placed in commercial operation December 2 1955

a peninsula formed by the Clinch and Emory River The entire net output of Kingston has continued to

embayments of Watts Bar Lake about 2.7 miles above flow into Oak Ridge As each unit was completed

the confluence of the Clinch and Tennessee Rivers and placed in commercial operation another block

The plant derives its name from Kingston a small of available energy was added to the Oak Ridgeretownof colorful history lying two miles to the south sources as follows

which enjoys the distinction of being the capital of

the State of Tennessee for one day September 21 uit No Capabilitkyw Commerciaolperation

1807 An access road about one mile long leads to

1 150,000 2 854

the plant from U S Highway No 70 2 150,000 429 54

The Kingston Steam Plant is the fifth steam 3 150,000 611 54

electric power plant to be constructed by TVA The 4 150,000 727 54

first of these the Watts Bar plant was built as part 5 200,000 118 55

of an emergency power program of the World War
67 220000,0,00000 53 36 5555

II period In 1949 some four years after the corn 8 200,000 8 355

pletion of the Watts Bar Plant construction started 9 200,000 12 255

on the first of nine large steam electric projects to be

built over a span of 17 years This program included Until 1963 Kingston with a total plant

successively Johnsonville Widows Creek Shawnee capability of 1,600,000 kw was the largest known

Kingston Colbert John Sevier Gallatin Paradise steam plant in the world

and Bull Run Figure 1 shows the geographical location of

In 1950 the Korean conflict forced an expansion Kingston Steam Plant Figure 2 shows the siteloofthe national defense program Again as in World cation and plant layout A decided asset of this

War II Congress turned to TVA as it made plans location is the particular adaptability for handling

to strengthen the national preparedness program the condenser cooling water Coming into the plant

Production of atomic defense material became vital through an intake on the Emory River the cooling

and additional electric generating capacity was needed water is discharged into the Clinch River on the other

for the atomic energy installation at Oak Ridge side of the peninsula but four miles downstream from

To supply the urgently needed power Congress ap the intake This arrangement positively prevents any

propriated funds on January 6 1951 for the first possibility of recirculation of condenser discharge

four units of Kingston Steam Plant water through the system

As the Korean conflict continued AEC accel The final overall cost of the plant is

crated its expansion plans at Oak Ridge to reach 198,199,849.95 or 124 dollars per kw This equals

maximum production levels Keeping pace TVA the lowest unit cost of TVA’s major steam plants built

stepped up its construction schedules and Congress since Watts Bar Included in the over all figure are

appropriated funds for five additional Kingston units the costs of land land rights structures improve

The chronology of appropriation acts is summarized ments equipment transmission plant and intersite

at the end of this chapter page 12 communication equipment The transmission plant

Onsite construction of the Kingston Steam including the transformer yard and switchyard equip

Plant began April 30 1951 and the final unit was ment alone totals 8,460,774.28
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FIGURE 2General project layout and location map of the Kingston Steam Plant

The Kingston report presents a record of the resources in order to strengthen the regional and

more important facts concerning the planning design national economy and the national defense Its

construction costs and initial operations of units 19 specific purposes include

It contains as exhibits a group of selected drawings

and a complete list of project drawings The report 1 Effective water control on the Tennessee River

summarizes the basic office and field reports avail and substantial assistance to flood control on

able for reference at the office of Manager of Engi the lower Ohio and Mississippi Rivers

neering Design and Construction TVA Knoxville 2 Navigation on the Tennessee River linking the

Tennessee region to the Nation’s 9000 mile system of

TVA AND POWER inland waterways

3 Widespread and abundant use of electric

TVA is a corporate agency of the United States

Government established by Act of Congress in 1933 power

to develop the Tennessee River and to assist in the 4 Greater opportunities for agriculture industry

development of other resources of the Tennessee and forestry production

Valley and adjoining areas TVA’s objective is to 5 Development and introduction of more efficient

help achieve the unified development of the region’s soil fertilizers
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TABLE1 Scheduled additions and modifications to June 30 1966

Scheduled data Rated System

Unit of commercial capacity capacity

Name number operation kw kw

Thomas H Allen steam l 13 Jan 1965 750,000 14,175,615

Widows Creek steam 8 Feb 1965 500,000 14,675,615

Colbert steam 5 Sept 1965 500,000 15,175,615

Barkley hydro 2 1 Nov 1965 32,500 15,208,115

Barkley hydro 2 2 Nov 1965 32,500 15,240,615

Barkley hydro 2 3 Jan 1966 32,500 15,273,115

Barkley hydro 2 4 May 1966 32,500 15,305,615

Bull Run steam 1 May 1966 900,000 16,205,615

16,662,815 3

1 Leased by TVA froth City o Memphis

2 U S Corps of Engineers project

3 Total capacity includes steam plant and hydro unit modifications not tabulated

When TVA was created the Wilson Steam Plant grid of high volta ge transmission lines and is operated

of 64,000 kw capacity was acquired with other Gov as one integral system fig 3
ernment properties By the end of 1939 other steam Responsibility for supplying electricity to the

plants acquired or leased from utilities operating in ultimate consumer in the region is shared by TVA
the region brought system steam plant capacity to as wholesaler and 158 local electric systems which

224,000 kw Hydro was then 635,000 kw The need retail the power to some 1,800,000
commercial and industrial customerrse sidentiaLlo ng tfearrmm

for additional steam electric plants first arose from power contracts between TVA and these local systems

studies to increase system efficiency by supplementing 105 municipalities 51 rural electric cooperatives

fluctuating hydroelectric power The eruption of and 2 privately owned utilities provide a basis for

World War II made added power capacity an the distribution of power which adds strength to both

emergency matter The emergency program included the distribution agencies and TVA As part of its

Watts Bar first TVAbuilt steam plant constructed power system TVA interchanges power with adjacent

along with 11 hydro projects to guarantee the supply systems and distributes the power generated at the

of power so urgently needed for war industries in Corps of Engineers dams on the Cumberland River

cluding the then secret atomic energy plant at Oak by arrangement with the Southeastern PowerAdministrationFurthermore the ALCOA hydro plants

Ridge By mid1945 steam plant capacity was on the Little Tennessee River are operated as part of

456,000 kw and hydro 2,057,000 kw the TVA system ALCOA operates its plants at

After the war power demands continued to rise TVA’s direction for which TVA delivers to ALCOA
in TVA’s service area and it became increasingly a uniform amount of power Tables 2 and 3 list the

apparent that the hydroelectric potential of the Ten principal features and generating capacities of the

nessee and Cumberland Valleys could not meet the hydro and steam projects respectively

needs of industrial commercial domestic and Federal

users In 1949 TVA began construction of the big LEGISLATIVE HISTORY
Johnsonville Steam Plant Then spurred by sharply

increased power needs during the Korean struggle and Units I4

subsequent increasing demands of its service area

TVA built a series of large modern steam plants On December 1 1950 the President of the

The ninth Bull Run will go into operation in 1966 United States submitted to Congress a proposed

The year 1964 concluded with a total installed second supplemental appropriation for fiscal year

system capacity of 13,425,615 kw of which 9,334,000 1951 in the amount of 84,000,000 for the Tennessee

kw is steamelectric Scheduled additions and modi Valley AuthorityA The proposed appropriationinfications
would bring the net system capacity to cluded 25,000,000 for beginning construction of a

16,662,815 kw by the middle of 1966 in accordance new steam electric plant in the eastern part of the

with the program shown in table 1 TVA system near Kingston Tennessee 2 The steam

The system will then include in all 27 major and plant was to consist of four units having a total

2 minor hydroelectric plants constructed or acquired capacity of 540,000 kw
by TVA 6 Corps of Engineers hydroelectric plants

12 hydroelectric plants constructed by ALCOA Hearings on the TVA supplemental request were

Aluminum Company of America 10 TVA steam held before a Subcommittee of the House Committee

electric plants and one steam plant leased from the 1 H Doc No 727 81st Cong 2nd sess Dec 1 1950

city of Memphis The entire system serving an area Hearings before Subcommitteesof the House Committee on
Appropriations 81st Cong 2nd ses on Second SupplementalApofsome 80,000 square miles is interconnected with a propriationBill for 1951 p 225
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TABLE 2Principal features of water

DAM AND APPURTENANCES

ATE 0

T OVERALL MAX b VOLUME VOLUMEc POWERMAX’e CREST SPILLWAY OF EARTH LOCKMAX
AND OH RATED SIZE

PROJECT OWNER EHCIA RIVER HEIGHT LENGTH CAPACITY CONCRETE ROOKFILL CAPACITY LIFT

USE FEET FEET1 CFS CU YDS CU YDS KW FEET FEET

Kentucky TVA Tennessee 206 8 22 1,050,000 1,3 5,000 5,582,000 160,000 ItOx600 75

Pickwick Landing TVA Tennessee 113 7715 650,000 679,100 3,081,000 216,000 I10x600 63

Wilson TVA Tennessee 137 535 671,000 I 7200 0 598,000 10x600 100

6Ox23O0
L60x292J lS

fAOx1OO52
Iheeler TVA 1936 Tennessee 72 63H2 5M2,000 1,100,000 0 35 00 lOx6OOJ

Guntersville TVA 1939 Tennessee 9q 3979 q78 OOO 308,600 87q 900 97.200 6Ox AO q5

I10xAOOJ

Hickajack w TVA 196T Tennessee 83 3700 00,000 530,700 378,000 97 200
111100xx6800g 2

Hales Barw TVA 1913 Tennessee 112 2315 22 000 99,700 60x265 1

Chichamauga TVA 19H0 Tennessee 129 5800 qTO O00 506 MOO 2T93,500 108.000 60x360 53

Watts Bar TVA 19H2 Tennessee 112 2960 560,000 q80,200 1,210,000 150,000 60x360 70

Fort Loudoun TVA 19 3 Tennessee 122 U190 390,000 586,700 3 59q 000 128,000 60x O 80

Apalachia TVA 19q3 Hiwassee 150 1308 136,000 2T 800 i 0 75,000 none

Hiwassee TVA 19q0 Hiwassee 307 1376 112,000 k 800,600 0 11T 100r

Chatuge TVA 19U2mi Hiwassee 1 2850 11,500 25,700 2,3qB ZlO0 10,000

Ocoee No 1 TVA 1912 Ocoee 135 8qO 000 n 160,000 0 18,000

Ocoee No 2 TVA 1913 Ocoee 30 qSO 0 O 21,000

Ocoee No 3 TVA 19H3 Ocoee 110 612 95,000 82,500 I 82,000 27,000

Blue Ridge TVA 1931 Toccoa 167 1000 55,000 1,500 000 20,000

Hottely TVA 19H2m Nottely 1D 2300 11,500 21,700 1,552.300 15,000 m

lelton Hill TVA 1963 u Clinch 103 1020 122,000 250,000 0 T2,000 TSxqOO I 60

Norris TVA 1936 Clinch 265 1860 93 U00k 1,002,300 181,700 100,800 nonef

Chilhowee ALCOA 1957 Little Tenn 91 1373 182,000 k 9l00 30T 000 50,000

Calderwood ALCOA 1930 Little Term 232 916 260,000 0 121,500

Cheoah ALCOA 1 19 Little Tenn 225 750 200,000 0 IIO O00

Fontana TVA 19M5 Little Tenn 80 2365 13 300k 2,815,500 760,600 202,500

Santeetrah ALCOA 1928 Cheoah 212 105U 75,100 0 qS OOO
Nantaha a ALCOA 19 2 Hantahala 250 10 2 59.000 1.829.000 3.200

Thorpe ALCOA 19Mt Tuckasegee 150 900 000 1.060.000 21 600

Douglas TVA 19q3 French Broad 202 1705 3q2.000k 556 M00 I 127,9001 112,000

golichucky TVA 1913 Nolichucky tO 6qO

Cherokee TVA 19 2 Holston 175 6760 286,000 k 69 200 3 30 I00 120,000

Fort Patrick Henry TVA 1953 S Fork Holston 95 737 1H1,000 72,500 30 qO0 36,000

Boone TVA 1953 S Fork Holston 160 1532 13T 000 198 Li00 Tlq 000 T5,000

outh Holston TVA 1951 S Fork Holston 285 1600 116,200k 97,500 5,897 q001 35,000

Wilbur TVA 1912 Watauga 77 375 3MO00 J 10,700

Watauoa TVA 19q9 gatauga 318 900 73,200 k 80 00 3 9T 8 O0 0,000

CUMBERLANDRJy H BASIN

Great Fails TVA 1916 Caney Forh 92 800 150,000 n 31,860

Barkley C of E 1965 Cumberland 155 10,020 620.000 30,000 110x8001 ,3

enter Hill C of E 1950 Caney Fork 250 2 160 q58,000 993,800 2,615,500 135,000
I

Cheetham of E 1959 Cumber and 75 980 195,860 9H 500 36,000 110x800 I 30

JDele Hollow C of E 19q8 Obey 200 1,717 166,000 581,710 5q O00 none
i

Hickory D of E 1957 Cumberland 9D 750 226,000 339,500 366,550 100,000 8xO0 J
Old 60

Wolf Creek C of E 1951 Cumberland 258 5,736 5H1,000 1q21,000 9,397,000 270,000 nine

a From deepest excavation on or near base h Full Pool Elevation is the normal level to
line to roadway or deck which the reservoirs may be filled Where

storage shace is available above this level

b At top of gates level See exceptions additional filling may be made as needed fornq flood control

c Includes riprep i Apelachia An additional 219,600 cubic yards
d From full pool level to minimum concrete in tunnel

expected pool level Ocoee No An additional 28 00 cubic yards
concrete in tunnel

e At fuft pool elevation including is ands Douglas An additional 3,800 cubic yards

f Except during drewdown in advance of floods concrete in saddle dams and dike
at main river plants An additional TgT 200 cubic yards

fill in saddle dams end dike

g Head at maximumpower storage level of South Holston An additional 205,300 cubic
tributary storage projects and average head yards fill in saddle dam
at tributary run of river and main river

projects j At remote powerhouse

k Includes capacity of discharge conduits
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control proj eets Tlz 4 integrated system

RESERVOIRDATAANDOPERATINGLEVELS

TOTALVOLUNE USEFULd LENGTHe HINIMUHf AVERAGE

FULLPOOL BELOWTOP CONTROLLED OF BACKWATER FULL TOPOF EXPECTED TAILWATER HEADO PROJECT

EL h OF GATES ST0RAGE SNORE LENGTH POOL GATES

ACRES ACRE FEET ACRE FEET LINE NILES EL h EL POOLLEVEL LEVEL FEETCOSTMILES EL EL t

TENNESSEERIVER R IN

158,300 6,002,600 010 800 2.380 180 3 359 375 35B 310 B7 117,383,68 q Kentucky

U2,800 1,091 H00 HIS BOO B96 52.7 Bt 18 08 362 50 5,656.873 Pickwick Landing

15,930 650.000 53,000 15q 15.5 507 5 507.88 50 5 1q 92 100.3TU 379 Wilson

67,100 1 150 UO0 3 7,500 1,063 7U I 556 556 28j 550 507 B8 87 q53 21q Wheeler

69,100 1,018,700 162,900 962 82.1 595 595 BB 593 557 37 52.888,000 Guhtersville

10.900 v 25U 600 v 21 200 v 192v U6.3 v 630 635 632 596 3U 73.200,000 Nickajack w

6 U20 1 200 12 370 162 39.9 63 q 635 632 596 35 33 1,200 Hales Barw

30,500 705,300 329 q00 810 58.9 682.5 685 qq 675 63q 05 1,327,285 Cflickamauga

38,600 1.132,000 377.600 783 72 B 7 1 785 735 682 55 35,813,215 Watts Bar

10,600 386,500 109,300 360 55 813 815 807 7 0 70 I U2 333 0q0 Fort Loudoun

1,123 58.700 D 700 31 9.8 1280 1280 1272 8 0J 380net 23,703,332 Apalachia

6,120 838,000 5700 180 22 152 5 1526.5 lq15 1275 25 2q 330,515 Hilassee

6,950 2q7,800 229,300 132 13 1927 1928 1860 180U 126 9,113,893 Chatuge

1,900 91.300 33,100 18 7 5 837.65 837.65 816.9 72g 113 3.100.023 Ocoee No 1

silted 1115 1115 883 J 252 2,974 U80 Ocoee No 2

60 8,700 5,850 20 7 1B35 IB35 I13 1119 j 313 8,866 80 Ocoee No 3

3.290 200,800 186,300 60 10 1690 1691 1590 15 3 lq7 5,536 85 Blue Ridge

q 180 18 B00 171,300 106 20 1780 1780 1690 1612 17q 5 8,095,778 Nottety

5,720 120,900 26,000 lqB qq 795 796 790 7B2 51 36,065,992 Matron Hill

3200 27000 2281,000 800 ClinChpowell1020 103q 930 826 19 33,509,027 Norris

1,690 09,250 6,560 30 D9 870 870 870 812 60net Chilhowee

55 1,160 1,570 8 1087 6 1087.06 1080 6 869J 209net Calderwood

595 35,030 1,850 10 1276.51 1276.51 1273.51 1087 187net Cheoah

100530 t qq 30O 1,157,300 2U8 29 1708 1710 1525 1276 29 7R 365 q96 Fontana

2,863 158,250 133,3C 85 7.5 1939,92 1939.92 1863 1275J 597net Ssnteetlah

1,605 138,730 126,000 q6 3012,16 3012.16 2881 2007 j 9 B net Rentahala

1 i2 70,810 67.100 q5 3q91.75 3q91.75 3q15 2280 qP 1200 Thorpe

30,600 1,51 100 1,019,700 555 q3 I 1000 1002 920 873 129 q6,065.826 Dougtas

797 9.8 0 1205.9 1205.9 68 1.867,620 Nolichucky

30,200 165 L100 173,100 z463 59 1073 1075 980 925 109 36,387,160 Cherokee

893 27,100 00 36 10.3 1263 1263 1258 1195 75 12,288.233 Fort Patrick Henry

lZ3 op
520 196,700 150,000 130 lWataug 1385 1385 330 12fi 123 27b77.0 2 Boone

7 80 7qOOO 625,200 2 3 1729 172 1616 1ugo 239 31q00.985 South Hol ston

72 327 3 1.75 650 1650 t6 5 1585 62 2 B91,529 gllbur

6,030 678,800 627,200 106 16.7 1959 1975 1815 1650 309 32.508,729 Wetauga

CUHBERLANORIVER BASIN

2,270 58,500 qg BO0 120 22 805.16 805.16 762.16 655 j 150 6,350,220 Great Flls

62.100 2,2148,000 1,555,000 118 359 376 3 16 313 BB Barkley

23,060 2,092,000 1,250.000 6 685 685 618 86 170 Center Hill

7 q50 10 000 20,000 67.5 385 386 382 3 22 Cheatham

30,990 1.706 OOO 809,000 51 663 663 631 512 I03 Dale Hollow

22.500 5B5,000 100,000 97 3 uq5 qB7 us2 398 85 Old Hickory

63 530 6,089,000 236,000 101 760 760 673 1 177 Wolf Creek

m Closure date storage project initially u Lock operation first unit operation in 196

n Ocoee No I At headwater elevation 83U 6 v Includes amount presently shown for Hales Bar
Great Falls At headwater elevation 812

w Hales Bar Dam wilt be replaced by Nickajack Dam
o 1 53 data six miles downstream Nickajsck Reservoir will

include the present Hales Bar Reservoir

p Center line of nozzle

Surcharged poD for aximu esign flood

r Unit 2 is a reversible pump turbine

s Two lift auxitiary lock

t For completed projects cost including switchyard

is from 630 65 financial statement which reflectsa additions reclassifications and retirements

except Guntersville which includes estimated cost

of 16,505,000 for new lock now in final clean up

stage of construction Office of Manager OEDC

August 1965
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TABLE 3TVA steam

UNIT TOTAL STEAH STEAH

NANEPLATE NAHEPLATE UNIT TOTAL PRESSURE TENP F
CAPACITY CAPACITY CAPABILITY CAPABILITY THROTTLE THROTTLE SPEED

NANE LOCATION UNITS KW KW KW KW LBSQ IN REHEAT RPN

HAJORSTEANPLANTS
BUILT BY TVA

Bull Run On Clinch River lh 900,000 900 BOO 900,000 900,000 3500 100011000 60011800 f

between Knoxville

and Oak Ridge Tenn

Colbert On Pickwick Landing tq 180,000 200,000 1800 1050 1050 3600

Lake 12 mi SWof 5h SOOO00 1,220,000 500,000 1,300,000 2LlO0 105 3 1000 00
Wilson Dam Ale

3600f

Gallatin On Cumberland River 1 2 250,000 250,000 2000 10 011050 00

5 mi SE of Gallatin 3 W 275.000 1,050,000 2TS 0OO 1,050,000 2000 1050 1050 3600

Tenn

John Sevier On Holston River 3 mi 1 q 180,000 720,000 200,000 800,000 1800 10501105 3 3600

SE of Rogersville

Tenn

Job ille On Kentucky Lake 12 1 6 112,500 125,000 1q50 1000 e 1800

mi Wof Waverly 7 10 150,000 1,275,000 150,000 1,350,000 2000 105011000 L 3600
Tenn

Kingston On Watts Bar Lake 2 1 q 135,000 150,000 1800 1000 1000 3600

mi NE of Kingston 5 9 180,000 1 flO O00 200,000 1,600,000 1800 1050 1050 00

Tenn

Paradise On Green River near 1 2 650,000 60,000 200 1050 1000 00 1800 f

Paradise Ky 3 1,130,000 2 q30.000 1,130,000 2 qJO O00 3500 1000 1000

Shawnee On Ohio River 10 mi 1 10 135,000 1,350,000 150,000 10,000 1800 100011000 3600

NWof Paducah Ky

Watts Bar 2 3 mi below Watts A B CD 60,000 2qO O00 66,667 266,667 850 900 1800

Bar Dam 7 mi SE of

Spring City Tenn

Widows Creek On Guntersville Lake tq 112,500 125,000 lU50 1000 3600

5 mi SWof Bridge 5 6 112,500 125,000 1800 100011000 3600

port AI a 7 00,000 500,000 2LlO0 105011000 360011800 f

8h OO000 I67m000 ro0.000 1.7 0.000 2qO0 lOr 1000 30JAO0f

LEASEDBY TVAd

Thomas H Allen Hemphis Tenn 3 250,000 750,000 272,000 816,000 2qo0 105011050 3600

a TVA built plants have one boiler to each unit All are reheat type except

Watts Bar units 1 6 Johneonville and units 1 q Widows Creek

b Actual construction costs or estimates including ewitchyards as included

in budget programs submitted to Congress January 1965 Estimates for

present construction include interest during construction

c Unit 5 is in trial operation pending acceptance for commerical operation

d Leased from City of Hemphis Light Gas and Water Division January 1
1965
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plant data

BOILER a kPPROX COALe CONDENSER FIRST UNIT LAST UNIT ACTUAL

GENERATOR CAPACITY CONSUMP NET PLANT COOLING CONSTRUC IN ON LINE OR

VOLTAGE UNiT LB TION UNIT HEAT RATE WATER UNIT TION COMMERCIAL ACTUAL ESTiHATED

KV STEAB HR TON S HR BTU KWH GAL HIN STARTED OPERATIONg SCHEDULED COST b NAME

MAJOR STEAM PLANTS
BUILT BY TVA

2q O 6qO0 O00 316 8391 397,500 262 5 66 5 66 139 00,000 Bull Run

20.0 1.280,000 76 9299 lq2.500 10 15 51 11855 11 q55 99 10 000 Colbert

2 0 3,900,000 188 88146 295,000 1 q 60 c c 65.709.000

2g O 1,650,000 99.5 929q lqU 200 511 53 11 856 e 959 137,9t5,000 Galtetin

2q o 1,960.000 111.5 9165 152,000 8 756

20.0 1,280,000 70 9267 113,500 10 1q 52 71255 10 3157 lO5,953,000 John Sevier

13.8 1,000 o00 5u 10.1202,27152J 105,500 512 9 10 2751 22253 9H 28q 000 Johnsonvills

6 t 18.0 1,100,000 62 9317 99,000 7 256 11 3058 82059 T5,705,000

18.0 1,000,000 58 9367 90,000 q30 51 28 5q T 27Sq Kingston

20.0 1 280,000 76.5 9288 121 00 11855 12 2 55 198.200.000

2q O q900 O00 306 8767 226.200 11 259 519 63 11 1 63 178,510,000 Paradise

8,000.000 10 65 10 69 10 69 133,500,000

18.0 1,000,000 58 9390 IOT 600 1 651 q 9 53 10 1256 213,536,000 Shawnee

13.8 600,000 26 11 B0 70,200 8 8qO 215q2 q 8 q5 19,821,000 Watts Bar

18.0 1,000,000 51 10,096 107,6007 7 1 52 2353 93,826.000 Widows Creek

18,0 850,000 q9 9q 2 92,500 329 50 6 3 5q 717 5
20 3.850,000 208 8835 227,000 3 3 58 2 1 61 2 1 61 71,506,000

2q O 80 000 226 8766 250,000 10 12 60 2 7 65 2 7 65 61,6T 000

LEASED BY TVA d

2B O 2,000,000 J 8825 127,000 9 56 52259 Thomas N Allen

e Based on coal specified in boiler specifications

f Cross compound unit

g Actual or scheduled

h Under construction

j Also equipped to burn gas

Office of Manager OEDC

August 1965
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on Appropriations on December 7 1950 a At this the House and as passed by the Senate TheconhearingTVA officials stated that the international ference committee agreed on an appropriation of

situation and the effect that this situation was having 24,500,000 for starting the Kingston Steam Plant 1
upon delivery dates of power generating equipment Both the House and the Senate agreed to this

were increasing the amount of time required to get axnount 11 The President of the United States signed

new generating units into operation and that this the Second Supplemental Appropriation Bill 195l

addition to the TVA power system was needed so on January 6 19512 z

that TVA would not be caught short in meeting the

electric requirements in the Tennessee Valley area in

1953 TVA officials pointed out that the location of Units 5 and 6

the plant in the eastern part of the TVA system would

help make it possible for TVA to serve expanding In its budget submission for fiscal year 1953

loads that were taking place throughout this area in TVA requested 62,528,000 for beginningconstrucindustrialplants related to national defense tion of 8 additional steam units
hydro units 13 Included in thainsd r4equaedsdtitionwalas

The House Committee on Appropriations sub 15,000,000 for adding units 5 and 6 at the Kingston
mitted its report on the Second Supplemental Ap Steam Plant 14

propriation Bill 1951 on December 15 1950.4

The Committee recommended an appropriation of The TVA budget for 1953 was included in the

22,500,000 for the start of the Kingston Steam Plant Independent Offices Appropriation Bill 1953 Hear

2,500,000 less than the amount requested The ings on the TVA portion of this bill were held before

reduction was based on testimony that the funds a Subcommittee of the House Committee onApprorequestedin the estimate allowed for an anticipated priations on February 14 1952.15 In its justification

cost increase of between 7 and 10 percent 5 The of the 12 additional power units which included

House accepted the recommendation of the Corn Kingston Steam Plant units 5 and 6 TVA pointed

mittee on the Kingston Steam Plant and passed the out that these new installations were being prepared

bill on December 15 1950.6 in order to increase the assured capacity of the

Hearings on the TVA portion of the Second system to about 7,600,000 kilowatts by the end of

Supplemental Appropriation Bill 1951 were held 195516

before the Senate Committee on Appropriations on The House Appropriations Committee submitted

December 18 1950.7 TVA officials stated that the its report on the Independent Offices Appropriation

anticipated extra ordinary load developments due
Bthiell C1o9m53m itteoen Mreacrochmme1n4d ed1952fo 1r7 TVTAhe inacmluoduendt

lSatregaemly tPolannattionbael sdtaerfteendse imremquedirieadtelythatintheorKdeirngstthoant
15,000,000 for starting units 5 and 6 at the Kingston

TVA could meet the power load requirements in Steam Plant and this provision was included in the

1953 TVA also asked the Senate Committee to bill as passed by the House on March 21 1952.18

restore the 2,500,000 reduction made by the House The Subcommittee of the Senate Committee on

since the very tight schedule for this plant made it Appropriations held hearings on the TVA budget for

highly desirable that the greatest possible proportion fiscal year 1953 on April 25 1952.19 The Committee

of total necessary funds be obligated at the earliest submitted its report on May 28 1952 and the

date Moreover the TVA officials pointed out that amount recommended for TVA included 15,000,000

any reduction in the 1951 funds would have to be for Kingston Steam Plant units 5 and 6.20 The

added in 1952 since the estimated total cost of the Senate passed the Independent Offices Appropriation

plant would not be changed Bill 1953 on June 3 1952,21 and the bill as passed

The Senate Committee on Appropriations sub contained the appropriation for Kingston Steam

mitted its report on the Second Supplemental Appro Plant units 5 and 6
priation Bill 1951 on December 20 1950.8 The A House Senate Conference Committee was ap
Committee recommended that the Senate restore the pointed to consider differences in the Independent

Offices Appropriations Bill 1953 as passed by the

2,500,000 reduction made by the House in the two legislative bodies In the report the Committee

KSeinngatseton resStoteraemd Pthlaent cuatppraonpdriatipoanssed reqtuheest bill Thoen
made no reference to Kingston Steam Plant units

December 21 1950.9 5 and 6 since both the House and the Senate were

A House Senate conference committee was ap io H Rept No 3240 81st Cong 2d sess Jan 1 1951 pp 24

pointed to consider the differences in the Second 11CongressionRalecord 96 17246 17254 13276 1728117,283 17284
12 Public Law 911 81st Cong

Supplemental Appropriation Bill 1951 as passed by
1134 TIbhied Bupdpg

et
194o f19t5h

e United States 1953 pp 194 206

15 Hearings before the Subcommittee of the House Committee on

3 Ibid pp 224 244 Appropriations 82nd Cong 2d sess on Independent Offices Appro

4 H Rept No 3j193 81st Cong 2d sess Dec 15 1950 pHations for 1953 part 3 pp 1325 1409
5 Ibld pp 16 17 16 Ibid pp 1336 1337

6 ConGressional Record 96 16815 16841 17 H Rept No 1517 82d Cong 2d sess March 14 1952

7 Hearings before the Senate Committee on Appropriations 81st 18 Congressional Record 98 2563 2582 2649 2682 2697 2740
Cong 2d sess on Second Supplemental Appropriation Bill 1951 19 Hearings before the Subcommittee of the Senate Committee on

pp 215 241
Appropriations 82d Cong 2d sess on Independent Offices Appro

8 S Rept No 2684 81st Cong 2d sess Dec 20 1950 pp prlations 1953 pp 411 450

6 7 9 20 S Rept No 1603 82d Cong 2d sess May 28 1952

9 Congressional Record 96 17050 17059 17067 21 Congressional Record 986543 6544 6547 6585
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in agreement on this item 22 The conference report agreement these did not relate to TVA 35 Both the

was agreed to by the House and by the Senate on House and the Senate adopted the Conference Com
July 2 1952 23 mittee’s report on July 7 1952.36

The Independent Offices Appropriation Bill The bill was signed by the President on July

1953 was signed by the President on July 5 1952 24 15 1952.37 The Act provided supplemental appro

The Act included 15,000,000 for starting units 5 and priations of 150,000,000 for TVA for fiscal year

6 at the Kingston Steam Plant 1953,38 and this amount included 20,000,000 for

starting Kingston Steam Plant units 7 and 8

Units 7 and 8
Unit 9

On May 28 1952 the President of the United

States transmitted a proposed supplemental appro TVA requested 9,000,000 for beginningconpriation
for fiscal year 1953 in the amount of struction of Kingston Steam Plant unit 9 in its

150,000,000 for the Tennessee Valley Authority 25 budget submission for fiscal year 1954.39 TVA’s

The proposed supplemental appropriation was to budget was submitted to the Congress as part of the

provide funds for commencing construction of steam Budget of the United States for fiscal year 1954 by

electrical generating plants transmission lines and President Harry S Truman on January 9 1953

other facilities necessary to furnish power for certain On January 20 the administration of President

of the proposed expanded facilities of the Atomic Dwight D Eisenhower came into office Shortly

Energy Commission 26 The proposed supplemental thereafter the new administration ordered alldeincluded
20,000,000 for starting units 7 and 8 at partments and agencies to make a special review of

Kingston Steam Plant 27 their 1954 budget request 40 TVA made such a

Hearings on the TVA portion of the Supple review and although it made a reduction in its

mental Appropriations Bill for 1953 were held by a appropriation financed budget it made no change in

Subcommittee of the House Committee on Appro the amount of funds requested for Kingston Steam

priations on June 16 1952.28 The committee in its Plant unit 9 41

report recommended the full amount that the Presi Hearings on the TVA budget for 1954 were held

dent had requested for TVA 29 The House however by a Subcommittee of the House Committee on

reduced the amount for TVA from 150,000,000 to Appropriations on March 12 and 27 April 1 and

85,000,000 but did not specify where the cut was May 14 18 25 and 28 1953 42 During the hearings

to be made 3 TVA officials pointed out that the Kingston Steam

TVA presented its testimony before the Senate Plant unit 9 was one of the four units that TVA
Committee on Appropriations on July 1 1952 and proposed to begin in 1954 in order to take care of

asked for restoration of the 65,000,000 cut by the future power requirements which were expected to

House 31 The Senate Committee on Appropriations grow at the rate of at least 750,000 kilowatts a year 43

recommended restoration of the House reduction 32 On June 11 1953 the House Committee on

The Senate debated and passed the Second Supple Appropriations reported the Second Independent

mental Appropriation Act 1953 on July 3 1952 Offices Appropriation Bill 1954 44 The committee

after having adopted an amendment to increase the recommended the appropriation of 9,000,000 for the

TVA appropriation from 85,000,000 as passed by start of Kingston Steam Plant unit 9.45 The House

the House to 150,000,000 33 debated the bill on June 16 and 17 1954,46 and re

A Conference Committee was appointed from the jected an amendment to delete TVA’s appropriations

House and the Senate to consider differences in the for Kingston Steam Plant unit 9.47 The appropria

Supplemental Appropriation Bill 1953 The Confer tion bill was passed by the House on June 18 1953.48

ence Committee agreed to provide 150,0 00,000 for Hearings on the TVA budget for 1954 were held

TVA instead of 85,000,000 as proposed by the before a subcommittee of the Senate Committee on

House 34 Although there were other items in dis
35 C H Rept No 2498 82d Cong 2d sess July 5 1952 and

H Rept No 2499 82d Cong 2d sess July 7 1952

36 Congressional Record 98 9746 9750 9774 9783 980122 H Rept No 2443 82d Cong 2d sess July 2 1952 9805
23 Congressional Record 98 8207 8212 8367 8378 9019 9028 9813 9815 9831 9834 9843

9161 9163 37 Public Law 547 82d Cong

24 Public Law 455 82d Cong 38 Ibid p 9
25 H Doe No 476 82d Cong 2d sess May 29 1952 39 The Budget o the United States 1954 pp 177 191

26 Ibid p 3 40 Letter to the Chairman ot the Board TVA from Joseph M
27 Letter to Hon Albert Thomas Chairman Subcommittee on Dodge Director Bureau of the Budget February 3 1953

Independent Offices Committee on Appropriations House ol Repre 41 Letter to Joseph M Dodge Director of the Bureau of the

sentadves from Cbairman of the Board TVA June 10 1952 Budget from General Manager TVA March 6 1953
28 Hearings before Subcommittees of the House Committee on 42 Hearings before the Subcommittee of the House Committee on

Ap proprlatlons 82d Cong 2d sess on the Supplemental Appropriatlon Appropriations 83d Cong 1st sess on Second Independent Offices

Bflffor 1953 pp 75 96 T Appropriations for 1954 Part 1 pp 1 242 and on Independent Offices

3209 HCo ngRreepsst’ionNao
i

2R3e1c6ord82cb 9C8o n8g 39 28d43s1ess8.5j2u6n 8e580Z
b 1b 32 pp 25 29

App4r3o prIibatiido n

s
ppf or551 5985.4

Part 3 pp 1238 1328

31 Hearings before the Senate Commlttee on Appropriations 82d 44 H Rept No 550 83d Cong Ist sess June 11 1953
Con 2d sess on Supplemental Appropriation Bill 1953 pp 372 385 45 Ibid pp 5 7

o Rept No 2076 82d Cong 2d sess July 2 1952 pp 6 18 46 Congressional Record 99 6862 6901 6909 6962

334 CHo ngRreepsst ionaNlo R24e9co4r d82d 98C o9n2g4.9 9225d4 sess9 26Ju4l y92957 1952 pp I2 8 4478 IIbbiidd 9999 67901463 67902464
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Appropriations on June 22 and 26 1953.40 On July both the Senate and the House adopted the con

8 1953 the Committee submitted its report which ference report 53

made no change in House appropriation for Kingston The bill was signed by the President on July 27
Steam Plant unit 95o On July 10 1953 the Senate 1953 54 This act made available to TVA 9,000,000

passed the Second Independent Offices Appropriation for the start of construction of Kingston
Bill 1954 with amendments 51 These amendments

Steam Plant

did not concern the Kingston Steam Plant unit 9 unit 9 in fiscal year 1954

A House Senate Conference Committee wasappointed
to consider differences in the Second Inde Summary

pendent Offices Appropriation Bill 1954 as passed

by the House and by the Senate In its report the The following tabulation lists the legislative

Committee made no reference to the Kingston Steam acts that authorized TVA to begin construction of

Plant unit 9 since both the House and the Senate Kingston Steam Plant units 19 The appropriation

were in agreement on this item 52 On July 20 1953
accotnsstrulicsttieodn proofvidtheed uonnitlsy stpheecifiineidti

al
Ffuunnddss ftoor bceogmin

49 Hearings before the Subcommittee of the Senate Committee on pleting the units were provided in subsequent ap

AApppprroopprriiaattiioonnss fo8r3d 19C54o ngp p 18s1t 1s4e9s
s 2o5n3 36S5e con4d08 48In7d

ependent Offices propriation acts

50 S Rept No 502 83d Cong Ist sess July 8 1953 pp 45 9
51 Congressional Record 99 8742 8784 53 Congressional Record 99 9481 9482 9516 9519

52 H Rept No 882 83d Cong 1st sess July 18 1953 54 Public Law 149 83d Cong

Units Law Congress Name of Act Date

14 PL 911 81st 2d sess Second Supplemental Appropriation Act 1951 Jan 6 1951

56 PL 455 82d 2d sess Independent Offices Appropriation Act 1953 July 5 1952

78 PL 547 82d 2d sess Supplemental Appropriation Act 1953 July 15 1952
9 PL 149 83d 1st sess Second Independent Offices AppropriationAct

1954 July 27 1953

FIGURE 4Alternate steam plant sites studied prior to selection of the Kingston site



CHAPTER 2

PLANNING

This chapter on planning describes factors that 1 A site immediately downstream from the present

led to the selection of the Kingston site for a steam Watts Bar Steam Plant on the right bank of

electric plant over several other sites which were Chickamauga Lake approximately at river mile

studied and compared All are discussed in the 528

following text 2 A site near Concord Tenn on the right bank

of Fort Loudoun Reservoir approximately at

NEED FOR PLANT river mile 615

GENERAL LOCATION SIZE 3 A site near Louisville Tenn on the left bank

The Government’s program for defense mobili of Fort Loudoun Reservoir near river mile 623

zation in the early 1950 s superimposed on the normal 4 A site near Kingston Tenn on a peninsula in

growth of the system load resulted in a rapid increase Watts Bar Reservoir formed by the confluence

in the power demands on the TVA system during the of the Emory and the Clinch Rivers

Korean conflict This made it imperative to develop The locations of these sites are shown in figure 4
additional power which could be obtained mostexpeditiously

and economically by adding steam gen SELECTION OF THE SITE
erating facilities to the system

The nature of the defense load to be supplied The Louisville site was eliminated when coal

required the construction of two plants one in the procurement studies indicated that freight rates would

northwestern part and one in the eastern part of the be higher than to the other sites The choice between

service area In the eastern area a general location the three remaining sites was made after acomparinearOak Ridge was indicated because of the heavy son of the costs of plant features that would differ

power demand of the Atomic Energy Commission because of site conditions as discussed in the following

The initial planning studies were made for a paragraphs

plant to contain four units of 150,000 kw capability

each feasible of expansion to six 150,000 kw umts Land

After the design of the first four units was under way
new estimates of load growth indicated that greater Land appraisals showed that the Kingston site

capacity was needed Consequently the layout of would be more expensive than either the Concord

the plant was changed to include four 150,000 kw or Watts Bar sites Both of the latter sites were being

units and five 200,000 kw units an ultimate installa used entirely for agricultural purposes but part of

tion of 1,600,000 kw capability the Kingston site had been subdivided and several

residences had been constructed An additional ex

SITES CONSIDERED pense would be caused by the necessity to relocate

the water supply line for the town of Kingston

Certain basic requirements for a steam plant site At the Kingston site additional land would have

are necessary for operating efficiency and low cost of to be purchased for the access railroad andinterenergyGenerally these requirements include suit change yard On the other hand a plant at Watts

able topographic conditions foundations that permit Bar would make some use of the access railroad and

safe and economical design an ample supply of cool the interchange yard that serve the existing plant

ing water for condensers an adequate supply of fuel At Concord only a small expenditure would be

that can be brought to the site by existing facilities at necessary for a railroad rightofway
a reasonable cost and a location from which power

can be delivered to the system without excessive trans Highway access
mission costs and losses

In the area near Oak Ridge topographic and Access by highway to all the sites would berelacooling
water requirements effectively limit the avail tively easy However the cost of providing highway

able sites to those on the shores of TVA lakes The access to the three sites would differ considerably

availability of fuel by existing transportation facilities The Watts Bar access road would be the lowest in

further limited the site selection The following cost because only a small amount of grading would

locations were studied in considerable detail be required The Concord access road would require

13
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FIGURE 5.-The TVA power system, June 1951.
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PLANNING 15

a long and relatively expensive fill to locate it above it would make an excellent foundation Thefoundaflood
level Under the plan used for the site corn tion costs at this site were estimated to be the least

parisons the Kingston access road also would be expensive of the three sites

relatively expensive for it would require a grade Over most of the Kingston site the depth of the

separation at a railroad crossing overburden was only about 5 or 6 feet Beneath the

overburden was found the same shale formation as at

Railroad access Watts Bar At Kingston the shale was interspersed

with beds of limestone and siltstone in place of sand

For the purpose of site comparison maximum stone Even though practically all the powerhouse

grades on the access railroads had been set at 1.5 excavation would be in rock the cost of excavation

percent for loaded cars and 2 percent for empties at Kingston was estimated to be much less than at

Since the existing access railroad at Watts Bar reaches Concord because it was anticipated that more than

a maximum grade of 4 percent the expense of re 80 percent of the rock could be removed with power

ducing grades to a maximum of 2 percent was taken machinery A few solution channels present in the

into account Enlargement of the existing interchange scattered limestone beds would require foundation

yard south of Spring City would also be necessary treatment Despite the fact that the bottom of the

Rail access to the Concord site would reqmre basement slab would be 16 feet below the normal

about 2 miles of new railroad as well as an inter minimum pool level of Watts Bar Reservoir little

change yard The terrain in the area is comparatively difficulty in dewatering the excavation was anticipated

gentle and any location proposed would have easy because of the relatively impermeable bedrock

access grades and curves Excavation costs for a plant at the Kingston

The Kingston site would require the construc site were estimated to be somewhat higher than those

tion of about 6.5 miles of spur railroad and suitable for the Watts Bar site chiefly on account of the larger

interchange yards at the railhead Consequently amount of rock to be excavated However these

the cost of rail facilities would be more than twice as costs for both Watts Bar and Kingston would be

much as that for either of the other two sites much lower than those estimated for the Concord

site

Navigation facilities

Barge access could be readily provided at each of Transmission line costs and losses

the three sites All of them are located so as to Of the three sites investigated Concord would

provide sufficient space for maneuvering tows without require the lowest capital investment in transmission

interference There would be no need at any of the lines and would have the smallest losses A map of

sites to construct an artificial harbor though more the transmission network of May 1951 is shown in

shoreline improvement would be necessary at King figure 5 Table 4 compares estimated transmission

ston than at either Watts Bar or Concord costs and losses expected for each of the sites Costs

shown do not include overheads or contingency

Plant foundations allowances

Preliminary foundation explorations were con TABLE 4Comparlson oJ transmission line costs and losses

ducted to determine the approximate surface ofbedrockand to obtain a general idea of the geologic Number Losses

formations involved Site of units Direct cost Kw Kwh yr

The top of rock at the Concord site ranges from

elevations 762 to 786 The bedrock is a limestone WattsBar 2 8,594,000 9,000 25,000,000
4 13,952,000 21,000 60,000,000

that is extremely soluble and cavernous and would 6 20,052,000 34,000 105,000,000
require a substantial amount of foundation treat Kingston 2 6,048,000 2,800 7,500,000

ment It was estimated that the extra concrete 4 12,368,000 7,800 22,000,000
6 17,096,000 11,000 35,000,000

required to treat the cavernous foundation would Concord 2 6,176,000 3,000 8,000,000

exceed 70,000 cu yd The normal minimum level of 4 10,288,000 7,000 20,000,000

Fort Loudoun Reservoir is elevation 807 some 40 6 14,424,000 11,000 35,000,000

feet above the average bottom elevation of thepowerhouse
excavation Although the overburden at the

site seemed tight during core drilling operations it Cost of fuel

was probable that during the construction period the

excavated powerhouse area would be subjected to Preliminary negotiations with officials of therailconsiderable
rapid inflow from numerous solution roads serving the different sites developed the freight

channels in the bedrock rates listed in table 5 Taking into account these

At the Watts Bar site explorations revealed a figures and the estimated cost of coal at the mines

bedrock of shale containing numerous thin beds of table 5 shows the cost of coal per ton delivered to

sandstone After removal of the weathered top layers each site
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TABLE5 Cost of coal per ton delivered

Freight rates Ton Cost of coal Ton

Site Railroad Min Max Used At mine Delivered

Kingston Tenn Central 0.72 0.72CNOTP 1.38 1.78 0.90 3.35 4.25

Concord Southern 1.38 1.99 1.70 3.50 5.20

Watts Bar CNOTP 1.20 1.81 1.33 3.50 4.83

TABLE 6Comparison of estimated costs

Watts Bar Site Concord Site Kingston Site

Capital cost 1

Generating Plant

Land 140,000 253,000 505,000

Access facilities 359,000 519,000 1,070,000

Plant foundations 253,000 2,197,000 339,000

Condensing water facilities 845,000 73t000 709,000

Grading Plant 231,000 77,000 188,000

Coal storage yard 340,000 206,000 160,000

Rail yards 655,000 776,000 834,000

Subtotal 2,823,000 4,759,000 3,805,000

Transmission plant

Switchyard 4,039,000 4,183,000 4,039,000

Transmission lines 15,347,000 11,317,000 13,605,000

Subtotal 19,386,000 15,500,000 17,644,000

Total capital cost 22,209,000 20,259,000 21,449,000

Annual cost 2

Generating plant 84,700 141,200 114,700

Transmission plant 709,500 568,000 645,800

Transmission losses3 267,000 89,000 99,000

Fuel 4 7,900,000 8,500,000 7,250,000

Total annual cost 8,961,200 9,298,200 8,109,500

1 Includes only items that vary with site conditions Amounts indicated are direct costs plus an allowance

of 10 percent for contingencies

2 Fixed charges assumed to be 2 percent interest and depreciation on a sinking fund basis

3 Based on 7 per kilowatt year and 2 mills per kilowatt hour

4 Based on an annual consumption of 1,700,000 tons of coal

The freight rate used in the site comparison is PRELIMINARY STUDIES

a composite of the two lowest rates for it was antici OF THE KINGSTON SITE

pated that more than one source of coal would be
Geology of the Kingston site

required to supply plant demands It is apparent

that with respect to fuel costs the Kingston site had Physiography The Kingston site is located on

a great advantage over the other two sites the neck of a peninsula formed when theimpoundmentof Watts Bar Reservoir flooded the courses of

Comparative costs the Clinch and Emory Rivers It lies in the Ridge

and Valley province of the Appalachian Highlands

Table 6 summarizes the estimated capital and about 4 miles from the Cumberland Escarpment

annual costs for the principal items that vary with A pattern of longitudinal parallel even topped

site conditions and locations The comparative esti ridges separated by broad valleys is the topographic

mates are based on initial installations of four gen expression of the geologic structure of the locality

erating units with provisions made for future Various formations crop out at the surface in narrow
expansion The comparison of total annual costs

shows the Kingston site to be the most economical linear beIts trending northeast and southwest As

by a substantial margin This conclusion would not one traverses the area from the southeast to the

have been altered appreciably if larger installations northwest he can see each formation repeatedsevhad
been considered primarily because of the prepon eral times Apparently the strata which originally

derant influence of fuel costs upon site economy were nearly horizontal have been compressed folded
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tightly overturned to the northwest and finally Stratigraphy Three formations are exposed in

broken along the axes of the folds by forces acting the peninsula although only one crops out in the

from the southeast The tops of the various struc plant site The Rome formation composes Pine Ridge

tures were then removed by erosion the softer lime to the west the Conasauga formation crops out in

stones and shales wearing away faster than the harder the neck of the peninsula where the steam plant was

sandstone and cherty limestones leaving the harder constructed and the Copper Ridge dolomite forms

strata projecting as ridges the high knob on the head of the peninsula Very

little overburden either residual or alluvial was

Scope of exploration In the exploration of the present on the steam plant site

site 41 holes totaling 1775.8 feet in depth were drilled The Conasauga formation is chiefly composed of

on an irregular pattern These holes as summarized a blue gray shale containing many lenses of limestone

in the following tabulation were sufficient to indicate conglomerate and siltstone The proportion of shale

the amount of overburden the depth of weathering to the other ingredients is about 4 to 1 The lenses

and the character of the underlying bedrock of limestone range in thickness from about 1 inch to

several feet
Elevation

Bottomof Structure The controllingHole Top of Serious Bottom of
structural feature of

Number Surface Rock WeatheringHole the locality is a large thrust fault located northwest

of the site Along this fault older rocks moved from

AA2262 0000 778657.7.2 78657.7.2 776418.7.6 775164.3.5
the southeast over the underlying younger rocks

A3000 796.1 794.6 762.3 756.7 This movement resulted in contorting and shearing

C1200 751.2 750.4 746.2 741.9 the weaker shales underlying the site so that the dips

C1400 767.0 765.7 748.0 739.7 of the strata vary from vertical to 10 degrees from

CC 1168 0000 775530.2 775408 78 775408 78 771339 20
horizontal All dips are toward the southeast and

C2000 765.0 764.5 764.5 733.5 average between 45 and 50 degrees

C2200 763.3 763.3 742.8 710.2
E12Q0 755.7 755.7 729.3 710.7 Weathering Both the shale and the limestone

E14 00 764.3 762.8 752.1 709.3 of the Conasauga formation are susceptible to

E16 00 772.9 771.7 771.7 735.8 weathering However the disintegration processesE1800 756.2 755.6 755.6 739.9

E2000 763.4 763.4 748.4 710.4 are different After the shale has weathered enough

E2200 773.1 773.1 763.1 709.1 to accumulate a mantle of decayed rock from 5 to 35

E2600 776.4 776.4 757.2 710.4 feet deep the action is arrested and the bedrock is

E30 00 785.5 784.0 769.5 711.2 protected against further weathering Weathering of

GG 1124 0000 775696 64 775696 64 774534 62 773480 62 the limestone takes place along bedding planes

G1600 772.9 772.9 733.1 710.9 especially where they are nearly vertical and solution

G1800 770.2 768.4 743.4 710.4 channels may extend to great depths

GG2202 0000 776654 57 776633 72 775553 87 771104 57

One of the most noteworthy features of the site

H1400 756.2 756.2 734.2 714.7 was a large sinkhole at the contact between the

H1600 758.5 756.9 736.4 708.5 Conasauga shale and the Copper Ridge dolomite

It18 00 762.4 761.2 741.8 709.4 Erosion from the drainage into the sinkhole created

HH2220 0000 775636 15 775625 15 774580 19 770088 15

a large topographic depression in the shale It was

L1600 736.6 73.3.1 711.1 710.6 certain however that the subsurface cavity extended
L1800 745.7 745.7 735.2 728.7 into the dolomite and not into the shale

N1800 758.1 758.1 753.1 731.1
R 600 790.5 776.1 776.1 758.9 Foundation conditions Even in an unweathered

R2000 750.6 750.6 734.2 700.6 state the shale was easily excavated by power ma
T 600 828.8 782.7 782.7 758.2 chinery the only resistance being that offered by

VT 20440000 783610.5.4 779589.6.4 777438.8.1 777110.5.4

scattered lenses of limestone conglomerate and silt

V 600 848.4 787.4 760.4 758.4 stone It was necessary to drill and dynamite some of

V 800 835.1 802.7 792.9 769.5 these lenses Geologic examination led to the con

EEEE 2226 0000 775600 71 774578 99 773477 81 773326 73

clusion that the rock where fresh and unweathered

EE3000 779.2 779.2 766.2 760.2 was capable of supporting any contemplated load
With the exception of lenses of limestone thefoundation

is relatively impervious to the percolation of

A test trench 250 feet long and a test pit were ground water or reservoir water

excavated to sound rock in order to examine the top

olyfinrgocmk aatenrdial deteArmdidnietiontahle pinefromrmeaabtiiloitny woafs thoebtaoinveedr
Water supply

by examining road cuts in the vicinity where the QualityCondenser cooling water is taken from

same formation occurs as at the steam plant The the Emory River embayment of Watts Bar Reservoir

locations of the drill holes test trench and test pit fig 144 Appendix D page 289 This reach of

are shown in figure 6 the river was being polluted by the discharge of paper
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FICURE 6Location o core drilling for foundation exploration with summary o core logs The final location of thepowerhouse
is superimposed for reference
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mill wastes a practice since corrected from a plant Emory and at certain times the Tennessee flows at

at Harriman Tenn The wastes gave the water a the surface When the releases from Norris are quite

dark color and a strong taste that make it objection large the cold water from the Clinch River flows up

able for drinking purposes Because there was some the Emory River beyond Harriman When releases

doubt as to whether the water would be suitable for are curtailed the flow is reversed and the cold water

boiler feed water and condenser water purposes TVA drains out of the Emory River arm of the reservoir

consulted officials of the paper company and the Investigations of these conditions and the fact

city of Harriman about their experience in using it that the water temperatures in the Swan Pond em
The paper company reported no unusual op bayment remain high during the warmer months of

erating difficulties as a result of using the river water the year led to the proposal to dredge a deep canal

It was pointed out that the waste when discharged from the Emory to the intake building They also led

is only slightly alkaline that the black color is caused to the proposal to construct a skimmer wall across

by the reaction of tannic acid on iron salts in the the intake canal and an underwater dam on the

water and that a chemical called lignin of which Clinch River below the mouth of the Emory
various compounds are used to prevent causticembrittlements

is a principal component of the wastes

The Harriman Utility Board reported that fibrous Preliminary project layout

material occasionally blocked boiler tubes in small

installations even though the paper company had The preliminary plan for development of the

barged the greater part of such material below the site provided for an initial installation of four

mouth of the Clinch River However it was thought 150,000 kw units and possible expansion to six

that the condenser tubes of the steam plant would 150,000 kw units

not be affected because of the relatively low tempera The location of the powerhouse was chosen so

tures and the high velocity of the water passing that it would be entirely on shale out of the vicinity

through the condensers of the sinkhole mentioned earlier The transmission

The total hardness of the Emory River water lines were to be conducted over the top of the hill in

ranges from 12 to 38 parts per million whereas the the peninsula Condenser cooling water was to be

total hardness of the Clinch River water ranges from drawn from the Swan Pond embayment and dis

92 to 112 parts per million Although the Clinch charged into the Clinch River at a point about four

River water is not very hard relatively speaking it miles downstream from the intake The intakebuildishard enough to require treatment before use as ing would have been constructed east of theswitchboilerfeedwater yard at the end of a canal some 1600 feet long It

was expected that dredging probably would be neces

Ternperature A considerable amount of data sary in the embayment from the Emory River to the

concerning temperature depth relationships in this entrance to the intake canal

arm of the Watts Bar Reservoir was accumulated The access railroad from South Harriman would

between 1944 and 1948 Temperature readings have approached the site from the north along the

were taken at elevations 700 715 and 730 at a station shore of the Swan Pond embayment The storage

located at mile 2 on the Emory River by the use of yards and connecting tracks formed a loop which

a bathythermograph These readings were plotted enclosed the plant and coal storage area

on charts directly below hydrographs showing the There appeared to be little need to provide

discharges of the Emory River and releases from initially for receiving barge shipments of coal How
Norris Reservoir during the same period of time ever the possibility of transferring coal shipments

Similar readings were made at a station at the US from rail cars to barges at this location for shipment

Highway No 70 bridge at Kingston on the Clinch to other steam plants appeared to justify provision

River and plotted below the releases from Norris for future barge loading facilities on the Clinch River

Reservoir Although the temperatures were not ob side of the plant

served continuously they were observed frequently

enough so that a representative chart could be Plant operation

developed from temperatures at all seasons

Analyses of these and other data revealed that Output It was expected that the Kingston

water released from Norris Dam some 75 miles up Steam Plant would operate on baseload and at a

stream is quite cold because of the great depth of high capacity factor The type of power load which

Norris Reservoir Although the water warms up was to be served by the project and the fact that

considerably by the time it reaches the head of Watts hydro capacity in the area can be used effectively to

Bar Reservoir it is colder than either the water from carry peak loads indicates that this will be the

the Emory River or from the Tennessee River during normal type of operation Estimated average annual

most of the year Consequently the water in Watts output of the 4unit plant was in the order of 4.0

Bar Reservoir near the steam plant site becomes billion kwh at station switchboard after allowing for

stratified The cold Clinch River water fills the bot station service Total gross generation was estimated

tom of the reservoir and the warmer water from the to be 4.2 billion kwh
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Coal requirements thought that mines of the Cumberland Mountain

area between Lake City Tenn and Harlan Ky
The average annual coal requirement for the and those of southwestern Virginia would furnish

4unit plant was estimated to be about 1,700,000 some coal but these mines are increasingly distant

tons based on a gross generation of 4.2 billion kwh and transportation costs are higher The Louisville

The probable maximum rate of coal use would be and Nashville Railroad serves this area

about 5800 tons per day 170,000 tons per month Several years of operation have demonstrated

and 1,900,000 tons per year These estimates were that a very high proportion of the coal used can be

approximate because of the variation in the thermal obtained from truck mines within 25 miles of the

content of the various coals that would be used plant
The manufacturer’s guarantee anticipated that

the heat rate for normal plant conditions would be Quality Representative analyses of some of the

about 9350 Btu per net kwh which is equivalent to coal used by the plant were made from mine or face

0.75 lb of coal per kwh for 12,500 Btu coal For the samples which usually do not contain shale or other

economic studies a more conservative heat rate of foreign matter found in shipped coal Consequently

10,000 Btu per net kwh was used Assuming that the the thermal values were somewhat higher and the

average heat content would be 12,500 Btu per lb the percentage of ash content somewhat lower than would

average rate of coal consumption would be 0.80 lb be obtained from coal that would be delivered to the

per kwh plant

Available fuels Cost Table 7 contains coal costs and freight

rates average thermal values and costs expressed in

Sources The plant is located in a coal produc cents per million Btu of coal from several districts in

ing area of District No 8 and most of the fuel was northern Tennessee and southern Kentucky from

expected to come from mines within 15 to 70 miles which coal can be purchased economically The costs

of the plant are based on 1951 rates and the heat values on the

It was believed that the most likely sources of average of a large number of samples of coal A1
coal would be the mines of the Cumberland Plateau though future coal prices and freight rates may vary

near Monterey Tenn served by the Tennessee Cen from those given in the table the same relationship

tral Railroad and those between Oakdale Tenn probably will continue to exist between the costs for

and Steams Ky served by the Cincinnati New the various districts It was apparent from these

Orleans and Texas Pacific Railroad Also it was data that the coals from the Cumberland Plateau in

TABLE7 Cost ot coal

Coal Cost Per Ton Cost

District Coal at Average Cents Per

No Field Shipping Point Railroad Mine Freight Total Btu Lb Million Btu

8 Northeastern Tennessee Lake City Southern 3.50 1.38 4.88 13,730 17.8

Southern Group No 7

8 Northeastern Tennessee LaFoUette Southern 3.50 1.57 5.07 13,780 18.4

Southern Group No 8

8 Northeastern Tennessee Jellico Southern 3.50 1.63 5.13 13,500 19.0

Southern Group No 9

8 Southeastern Kentucky Jellico Southern 3.50 1.78 5.28 13,500 19.5

Southern Group No 9

8 Northern Tennessee Oneida CNO TP 3.50 1.33 4.83 13,530 17.8

Southern Groups Nos 15

and 21 include OW
RR Brimstone RR
Tennessee RR and
Emory River RR

8 Southern Kentucky Stearns Ky Tenn 3.50 1.73 5.23 13,140 19.9

8 Southern Kentucky Stearns and

Sloans Valley CNO TP 3.50 1.73 5.23 13,300 19.7

Southern Group No 17

8 Middle Tennessee Monterey Tennessee Central 3.35 0.72 4.07 13,200 15.4

Tennessee Central Groups
Nos 1 and 2

13 Southeastern Tennessee Dayton and Soddy 3.50 1.66 5.16 13,200 19.5

Rathburn CNO TP

NOTES Freight rates are taken from memorandum of John I Snyder to C E Blee November 9 1950

Coal costs are taken from memorandum of C E Blee to John I Synder November 15 1950

Btu values are computed from an average of 18 to 28 samples listed in the following

U S Department of Interior Bureau of Mines Techmcal Paper 652 Analyses of Kentucky Coals

U0S Departm ent of Interior Bureau of Mines Technical Paper 671 Analyses of Tennessee Coals Incl Georgia

tttu vatues snown in the above tabulation are for at themine samples An average value of 12,500 Btu per pound was used in the eco
nomic studies for coal delivered to the plant
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the areas served by the Tennessee Central and ment of the full and empty car storage yards was

Cincinnati New Orleans and Texas Pacific Rail altered in order to provide more space for future

roads and from the vicinity of Lake City and expansion The selected arrangement allowed the

LaFollette Tennessee would be the most economical expansion not only of the powerhouse but also of the

for use by the steam plant rail yards and the coal storage yard

The condenser water supply is obtained from

Estimated project cost the Swan Pond embayment and discharged into the

On the basis of the preliminary study it was Clinch River much as in the preliminary plan The

estimated that the initial 4unit plant at Kingston conduits parallel the west wall of the powerhouse

would cost 85,000,000 of which 80,000,000 would entering and leaving the plant between the stack

foundations A distance of four miles
be for the generating plant and 5,000,000 for trans

measured along

former and switchyard facilities Costs of major items the natural river channel separates the intake and

are shown in table 8 discharge points This will prevent recirculation of

the warmer discharged water through the condenser

TABLE 8Kingston Steam Plant summary oJ preliminary cooling system

cost estlnmte Two features not contemplated in the preliminary

layout were incorporated in the completed plant in

Steam production plant an effort to obtain the coolest possible water for the

Land and land rights 615,000 condensers They were a skimmer wall and an under

Structures and improvements 12,232,000 water dam A dike was constructed across a portion

BTouirlebrogpelnanetratoerquiupmneitnst 2136,4,3471,900,0000
of Swan Pond from the intake channel to the Emory

Accessory electrical equipment 4,560,000 River in such a way as to form a canal between the

Miscellaneouspower plant equipment 1 I10,000 two points At the end adjacent to the Emory River

Division of Reservoir Propertiesbuilding 35,000 a wall was constructed across the canal The upper

Carriercurrent equipment 96,000 portion of the wall is solid but the lower portion

Subtotal 58,414,000 contains openings located so that the lower colder

water can pass from the Emory River into the intake

Generalexpense and contingencies 21,586,000 channel After the plant began operation there were

Total steam production plant 80,000,000 periods when the skimmer wall did not function as

planned because the level of the cold Clinch River

TrSawnistmchisysairodnp lant 3,672,000 undertow dropped too low It was estimated that

General expense and contingencies 1,328,000 the cold water furnished only 17 to 36 percent of the

Total transmissionplant 5,000,000 total condensing water supply depending on the
amount of discharge from Norris Dam some three

Total Kingston Steam Plant 85,000,000 days beforehand After considerable research with

a hydraulic model of the embayment it wasconcludedthat a submerged dike or dam built across the

ADOPTED GENERAL PLAN Clinch River downstream from the mouth of the

Project layout
Ewmatoerry avRaiivlaebrle wtooultdhe icnocnredaesnesertsh

e
Saumcohunatn oobfstrcuolcd

After the completion of the preliminary studies tion would increase the depth of the cold water thus

additional work was directed toward developing the diverting more of it up the Emory River The dam

most practical and economical arrangement of plant was constructed at mile 3.9 on the Clinch River fig

structures and facilities The arrangement used for 2 chapter 1 page 3 of limestone rock dumped

the preliminary studies had one serious defect it from barges Its crest was set at elevation 722 to

could not be expanded beyond six 150,000 kw units provide for navigation clearance at extreme low

The selected general plan exhibit 1 provided water As constructed it would retain approximately

for an initial installation of four units each to have a three day supply of cold water thus smoothing out

a capability of 150,000 kw with provision for the the effect of weekend shutdowns at Norris Itapaddition
of five 200,000 kw units Therefore the parently has increased the percentage of cold water

total capability of the completed plant is 1,600,000 kw used by the condensers to 80 90 percent of the total
The boiler room is located on the west side and

the turbine room on the east side of the plant The Estimated cost

service bay and office wing are at the north end of

the powerhouse The main floor of the plant was The estimated cost of the selected plan ofdesetat elevation 765 As in the preliminary layout velopment for the 4unit installation excluding the

the transmission lines lead out over the hill in the submerged dam was the same as that estimated for

tip of the peninsula the preliminary plan 85,000,000 However there

The locations of the railroad interchange yards were slight differences in detail Of the total amount

and the access track are essentially the same as that 79,600,000 was for generating plant and 5,400,000

in the preliminary layout However the arrange was for transformer and switchyard facilities



22 THE KINGSTON STEAM PLANT



CHAPTER 3

DESIGN

The Kingston Steam Plant was designed there was a large sinkhole This hole was filled

originally for a maximum installation of ten with a filter material of graded crushed rock and

150,000 kw units and auxiliary facilities were covered with clay before leveling the area to final

arranged on this basis A later decision was made grade

that the final layout should include four 150,000 kw

and five 200,000 kw units With minor adjustments Access highway

the space originally planned was sufficient for this

layout The access highway 0.9 mile long meets U S
The placing of the powerhouse and the Highway 70 about 0.6 mile west of the Clinch River

auxiliary structures on the steam plant site was com Bridge crossing It extends between Watts Bar Lake

plicated by the functional inter relationships of the and the railroad empty car storage yard to the plant

many and varied facilities together with their space entrance Its location provides the most satisfactorily

requirements For such a major plant these con direct access from the plant to the state highway

siderations presented a wide range of problems The system See exhibit 1 and location map in figure 6
project layout as finally adopted is shown in figure 6 For purposes of economy and appearance the

The plant is located on a peninsula of Watts access road was designed integrally with the railroad

Bar Reservoir formed by the Clinch and Emory yard In order to carry the anticipated traffic which

Rivers embayments and is about 1.7 miles down included a large number of coal trucks a graded

stream from the mouth of the Emory embayment width of 40 feet was adopted upon which was built

Advantage was taken of this favorable topographic a 22 foot pavement and stabilized crushed stone

position to widely separate the condenser cooling shoulders The pavement consists of a 6inch stabilized

water intake and discharge openings by taking water stone subbase 5 inches of penetration macadam base

from the Emory River side and discharging it into and a 70 pound double bituminous surface treatment

the Clinch River embayment south of the plant On the lakeside the embankment slopes are exposed

The coal unloading and storage operations were to wave action throughout most of the length of the

located at the greatest practicable distance from the road To the extent that sufficient spoil was available

transformer yard and switchyard to prevent short from powerhouse excavation the exposedembankcircuitingof the equipment due to coal dust The ment slope was constructed to 1 on 8 For thereofficeareas were located at the northeast end of mainder of the embankment the slope is 1 on 2 and
is protected with rock riprap where exposed to wave

the powerhouse and the nine stacks were placed on action
separate foundations adjacent to the boiler room

The initial ash disposal area was located north of The minimum elevation of the highway is 755

the powerhouse and has a capacity of 90 unit years about the same as the design flood The likelihood

A future area with a capacity of 380 unit years is of its being flooded however is so remote thataddiprovidednorth of the initial area tional raising did not appear justified especially since

Other major considerations which helped deter access above the design flood is provided by railroad

mine the character of the plant layout and its final

location were the amount of earth and rock to be Access railroad

moved and access to the highway and railroad lines The Kingston plant is located on the edge of

A large part of the plant area is over shale extensive coal fields which are served by three

formation Along the eastern side adjoining the railroads Tennessee Central Southern and Louisville

shale is a belt of limestone some 500 feet in width and Nashville which converge at Harriman about

On the plane of contact between the shale and five miles from the plant site In view of the existing

limestone at a location approximately 800 feet south facilities it appeared likely that the principal coal

of unit I and 300 feet east of the north south baseline supply would move from the mines to the vicinity of

23
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Harriman by rail Movement of coal from the Harriman and Rockwood The bridge consists of a

Harriman area to the plant by the alternate methods single track ballast deck and plate girder spans

of rail water belt conveyor and a combination of with concrete piers and abutments The railroad

conveyor and rail was studied The most favorable alignment is on a 9degree 30 minute curve Four

methods were found to be allrail or allconveyor with spans were required for the ultimate construction of

rail being most economical This was true even a 41ane highway The design live load is E72

though it was necessary to build a temporary con AREA 1948 edition The piers have rock foundations

struction railroad Consequently it was decided to and the abutments have steel Hpile foundations

construct the access railroad instead of a conveyor Right of way for the access railroad waspursystemfrom the railhead to the plant chased in fee and is in general 100 feet wide

Since the most favorable freight rates were It is fenced from the connections to the Southern

available via the Tennessee Central Railway the and Tennessee Central Railways to the reservation

initial connection was made to that railway but boundary except for a short distance where a

the access line was so located as to permit a later parallel road and urban property made a fence

connection to the Southern line Upon authorization objectionable

of units 4 to 8 the Southern Railway tie in was The location adopted made it necessary to

eventually made relocate 2.34 miles of county road and 0.7 mile of

The length of the access railroad from the plant state maintained highway and to install automatic

to the Tennessee Central line is 5.2 miles and from flashing light and bell warning signals at three grade

the plant to the Southern yard at Emory Gap is 5.9 crossings Contracts setting forth the standards

miles see exhibit 1 The ruling grade toward the specifications and other agreements relating to the

plant is 1.00 percent compensated for curvature at road relocations and grade crossings were negotiated

the rate of 0.04 percent per degree Studies using with Roane County and the Tennessee Highway

maximum grades of 0.8 1.0 1.25 and 1.65 percent Department TVA assumed responsibility formainteshowed
that relative to initial cost maintenance and nance of the crossing signals and the state or county

operation the 1.0 percent inbound grade was most assumed ownership and maintenance of theirreeconomical
spective relocated roads upon their completion and

The portion of the line extending from the TVA conveyed the new rightof way to them
Caney Creek interchange yard to the grade summit

lies on the maximum grade continuously for 6000

feet Under normal conditions about .25 cars each

loaded with 50 tons of coal can be hauled up this CHRONOLOGY OF THE KINGSTON STEAM PLANT

gradeby one 120 tonlocomotive Authorized DatesteamCommercunitadmitted operation ial

The ruling return grade for empty cars is 1.70

percent which permits a 120 ton locomotive to haul January 6 1951
1 12654 2854

about 50 empty cars Since the grade summit is 2 42354 429 54

relatively near the Caney Creek interchange yard a 3 6 454 611 54

side track or doubling track was placed at the 4 7.2254 727 54

summit which allows an inbound locomotive to leave

its loads on this track return to the interchange pick July 55 1952 1125 54 118 55

up another string of loads return to the summit and 6 2 255 3355

haul a double load to the plant area The return

grade of 1.70 percent permits returning this double July715 1952 41755 5655

train of empty cars to the interchange yard 8 7 755 8355

The access railroad from Caney Creekinterchange
yard to the plant required the construction July 927 1953 11 2455 12 2,55

of a grade separation structure across U S Highway

27 at a point about two miles north of theintersection
with U S Highway 70 The bridge consists

of single track ballast deck plate girder spans POWERHOUSE STRUCTURE
arranged as a 3span continuous unit with concrete

piers and abutments The foundations of the piers The first four Kingston turbogenerators are

rest on shale and sandstone and the abutments are identical to those installed in the Shawnee Steam

supported on steel Hpiles The design live load Plant near Paducah Ky and the corresponding steam

is E72 AREA 1948 edition generators although not the same manufacture have

The extension of the access railroad to connect the same rated capacities and equivalent space

with the Southern Railway Company’s interchange requirements Therefore the layout and design

yard at Emory Gap also required the construction generally for units 14 and the office building are

of a bridge This was across the relocation of virtually the same as for Shawnee This saved con

Tennessee State Highway 61 which connects siderable design time and money Kingston units 59
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although larger than 14 were conveniently adapted Design data

later to the established bay spacings of units 14 byincreasingthe center to center ofunits dimension 1 Lake stages elevation mean sea level

Since the powerhouse foundation was to be set Probable Maximum

on bedrock and grading quantities kept to a mini Minimum maximum designassumption

mum it was necessary to set the basement floor at 735 750 755

elevation 795 and the generator room floor at

elevation 765 ten feet above maximum design flood 9 Uplift

These elevations also satisfied the requirements for the Full hydrostatic head acting on entire area

flow of cooling water through the condensers under consideration Factor of
floating 1.05 for maximum safueptylift agawinistht

minimum downward loads

POWERHOUSE SUBSTRUCTURE 3 Principal design cases

The powerhouse substructure rests in its entirety Case I Dry fill pressures on outside

on a shale formation having thin interbedded layers walls combined with dead load

of limestone Based on load bearing tests on this of structure plus the live loads

formation a modulus of elasticity for the material was placed to give maximum

set at 175,000 psi with a maximum foundation stresses

pressure of 5 tons per sq ft considered a safe value Case II Hydrostatic uplift and satu

The substructure itself is essentially a reinforced rated fill pressurescorrespondconcretebox containing the nine units The entire ing to water surface elevation

substructure is about 895 feet long and 280 feet wide 750 combined with dead load

with the finished basement floor 40 feet below the of structure plus the live loads

generator room floor at ground level Expansion placed to give maximum

and contraction joints as well as construction joints stresses

are used in the foundation slab and walls to minimize

the effect of volume change and to facilitate Case III Hydrostatic uplift andsatuconstructionrated fill pressures correspond

Metal seals are used in all joints to prevent the
ienlegvatioton w75a5te

r
comsbuirnfaecde witaht

entrance of seepage from the lake or from ground dead load of structure plus

water double seals are used in all vertical joints

up to elevation 750 normal design flood level the live loads placed to give

Along the east and west walls a sand and gravel maximum stresses

fill was placed below elevation 725 to facilitate 4 Allowable stresses

drainage of water toward the open end of the Concrete f0 3000 psi

powerhouse during the construction period and to Normal fo 0.4 f’c

prevent the possibility of excessive uplift pressures on Reinforcement

the base slabs before the stabilizing dead load was in Normal fs 8000 psi for powerhouse
pressure conduits

place Normal fs 18,000 psi elsewhere

Cases I and II normal stresses

Backfill Case III normal stresses increased 25 percent

Cases I and II combined with temperature

The earth backfill around the powerhouse effect normal stresses increased 25 percent

supports the foundations for the main transformers Case III combined with temperature effect

along the east side of the building and for the fans normal stresses increased 57 percent

and ductwork to the stacks along the west side This 5 Foundation stresses

important equipment is connected with the power Allowable compression 5 tons per sq ft

house and can be damaged if any part settles Allowable tension none

appreciably relative to the building Accordingly care 6 Earth pressure

was taken in selecting good backfill of clay from Weight of fill 120 lb per cuft

limestone residuum for the east and north sides The Angle of internal friction 32 degrees

material was placed in 6inch layers and thoroughly Friction angle on walls 16 degrees

compacted On the south and west sides decomposed Surcharge 200 psf except for special loading

shale was used because of its easy availability and 7 Temperature and shrinkage stresses

steel piles were driven through this material to Change in length based on 10degree rise

bedrock for firm support of the fan and ductwork and 35degree temperature drop

foundations 8 Weight of concrete 145 lb per cu ft
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Base slab joint was used This reinforcement is to prevent the

ioint from opening up and cracking the brick wall

Structural slab The concrete basement slab is above

divided by painted or cork filled joints into a series The walls are designed to be stable withoutsupofblocks which are keyed to each other to prevent port from the floors framing into them This design

differential settlement or uplift Due to the uncertain facilitated construction by allowing backfilling to take

characteristics of the foundation material and the low place before the steel framing and superstructure

assumed modulus of elasticity of the shale each block floors were erected

was designed as a spread footing under column Ioads

and its depth was determined accordingly Interior
Distilled water storage wells

blocks vary in depth from 9 to 11.5 feet except at

the distilled water wells station sumps and water Compartments for storing distilled water were

ways The total weight of the concrete basement slab formed in the concrete structure beneath thebaseplusthe dead loads carried by the columns is suffi ment floor in the heater bay The capacity of each

cient to overcome the buoyancy during maximum storage compartment or well is adequate to store the

high water levels entire volume of feedwater for the boiler of one unit

Fill slab It was necessary that a large amount of The wells for units 14 each have a capacity ofappipingand electrical conduit be embedded in the base proximately 56,000 gallons and those for units 59
slab Much of the drain piping and most of the elec a capacity of approximately 75,000 gallons

trical conduit could not be precisely located or pro In order to protect the hot distilled water from
cured in time for embedment in the structural slab contamination the bottom and sides of the wells are

To meet this condition the structural slab was stopped sealed with a heavy application of asphaltic compound

2 feet below the finished floor and provisions made backed up with a 1inch cement mortar coat over a

to place a concrete fill slab later when all embedded layer of porous concrete which is drained to a special

conduit and piping were assembled Other features sump Thus if water leaks out through the asphaltic

which affected the fill slab and could not be deter seal or comes through the surrounding concretetomined
at an early date were the ash sluice piping and ward the inside of the well it is prevented fromenterthe

concrete foundations for mechanical equipment ing the well by drainage through the porous concrete

The top surface of the fill slab contains wire mesh to layer On the inside of the well the asphaltic seal is

control shrinkage cracks and was held 3 inches below held in place and protected by a layer of carbon

the finished floor elevation The final cement finish brick

which is sloped to interior drains or gutters at exterior

walls was not placed until all equipment was in FOUNDATIONS FOR THE TURBOGENERATORS

stalled and the danger from damage due to moving Choice of heavy reinforced concrete frames for

and mounting the equipment was substantially past turbogenerator foundations was based on theadvantagesafforded by the resulting great mass and rigidity

Basement walls This type of construction greatly reduces distortion

deflection and vibration which occur in foundations

The basement walls are reinforced concrete and of a less rigid type The outline of the foundation

support the superstructure walls the steel columns for units 14 is shown in exhibit 17

the main operating floor at elevation 765 and the in In the design of the foundation therecommentermediate
floor at elevation 744 These walls axe the dations given in the General Electric publication

counterfort type which allow very little deflection of Turbine Generator Foundations No GET 1749
the vertical stem of the wall The vertical stemsupports

building columns retains the fill and is itself were followed fig 8
supported horizontally by counterforts extending about

20 feet into the fill The base is continuous and is POWERHOUSE SUPERSTRUCTURE

from 6 to 8 feet thick the toe extends into the The powerhouse comprises two main structural

powerhouse and forms part of the basement slab units the boiler room and the turbogenerator room

Vertical contraction joints divide the walls into blocks with an attached service bay and office wing The

of varying lengths up to a maximum of 110 feet building is oriented with the long axis in a north

The east wall supports the heavy steel columns south direction and covers about eight acres in area

for the turbogenerator room Pilasters are provided The boiler room is approximately 870 feet long

on the inside of this wall under the columns and in 138 feet wide and over 100 feet highabout the

line with the counterforts thus adding to its stiffness height of a 10 story building It houses nine steam

A continuous concrete rectangular cable tunnel is generators four double unit control rooms onesingleplaced
directly on top of the east wall counterforts unit control room coal bunkers conveyors feedwater

Wherever a brick wall rests on top of a basement heating equipment and forced draft fans

wall and crosses a contraction joint the top portion The turbogenerator room is approximately 900

of the ioint was treated as a construction joint and a feet long 115 feet wide and approximately one half

heavy band of reinforcing steel running through the the height of the boiler room It houses the nine
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FOUNDATION DESIGN LOADS 2 The condenser or vacuum load as determined by the

method of mounting the condenser

The design of turbine generator foundations should provide for the following onventlonal load 3 Welght of generator cooling equipment
ings U usual arrot gmlmt may require that additional toadlng be considered

1 All vertical loads due to weight of machine see machine outllne drawing ouxlllary equip 4 Torque load

ment pipes valves dead weight of foundatio structure and llve loads on the floor areas 5 A longitudinal force equal to 20 7o to 250 of
of the machine applied at the shaft center llne

the weight

Machine loads should be increased by not less than 2 07o and 50 70 for 1800 and 3600 rpm 6 Transverse force at each bent equal to 2007o to 25 o of

machines respectively the mach ne weight sJpported by the beM Thls farce

applled at machine center llne

7
Tmhaegnlhtuodreizontaelqualforcteos thienditcuartbeidne byexhaarruoswt

s
lowaidthingan gaisvseunmedon

i T I hhidraw ng8 The horizontal forces indicated by arrows with an assumed

magnitude equal to the generator stator loading given on

the machine outline drawing

Since the above groups of forces 7 8 are assumed

HJ equal and opposite they should not be considered as

1 P Pl affecting the overturning tendency of the foundation

ii 109 SPtip e thrudsutse toatmteomsppehreartic relief iatlovna lve weight of piping

and fittings

JI IJJ Foundation outline shown is a reinforced concrete structure

but the Ioadlng indicated appfies of course to any type

of foundation

DEFLECTIONS

Maximum column shortening and beam and girder deflection

ill r i i undfbeaadc nagn dh oud1 0.020 in fo 800 to 3600 Tpm
Machines beams girders and columns for slower speed maQ chines should be as stiff as is consistent to ovoid any resonant

AN 0 TOPOECK tendencies

r i

b

I i

FXGURE Massive concrete youndations carry the large static and dynamic loads oI the turbogenerators independent oy the

powerhouse structure Their design was based on this typical General Electric oundation loading diagram

turbogenerators the two 90 ton overhead traveling traztive and interesting appearance consistent with

cranes and an erection bay for the disassembling and economic factors The aluminum faed wall panels

repair of transformers and turbogenerators Trans as used at Johnsonville and Widows Creek were not

verse sections through the powerhouse are shown in available at the time the Kingston plasat wasconfigures9 and 10 and plans of the three lower floors structed so asbestos covered steel sheets with amaareshown in exhibits 26 27 29 30 31 and 32 A roon surface coating were selected This proved to

plan of the operating floor for the 9 unit plant is be a satisfactory material The dark wall massconshown
in exhibit 28 trasfing with the gray brick base the gray brick and

glass wall of the turbogenerator bay the office wing

Archlteeture with its expanse of aluminum windows and yellow
enameled panels and the towering stacks result in a

The architectural design followed that of the pleasing and effective color design

Johnsonville and Widows Creek Steam Plants in the The roof is of precast lightweight concretethanuseof insulated metal wall panels for enclosure walls nel slabs with 2 inches of rigid insulation covered

above a 14 foot high brick base with 20 year smooth surface builtup roofing The

Because the plant is close to and plainly visible smooth surface type was selected to facilitate removal

from a principal highway and because of the numer of fly ash deposits

ous tourists and technical groups expected as visitors Another important architectural feature results

it is desirable that the structure present the most at from the use of free standing concrete smoke stacks
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in contrast to the steel roof supported stacks of the ExteriorThe insulated metal wall panels con
Johnsonville and Widows Creek Steam Plants Four sist of an asphalt and asbestos coated steel face sheet

of the stacks are 250 feet high while the remaining crimped into Ybeam corrugations and backed up

five are 300 feet fig 11 From the approach road with 16 gauge zinccoated steel sheet The ly2 inch

the massive stacks stand like giant columns in front space between the sheets is filled with Fiberglasinofthe powerhouse sulation The panels form an economical enclosing

A consideration of some influence on the general wall and ca be erected quickly

planning was provision for reception of visitors As In order to provide a more substantial base to

the largest known steam electric generating plant in withstand hard usage of normal plant operation as

the world when constructed a large number of public well as to better balance the exterior design the base

visitors were anticipated Thus the main entrance story of the boiler room wall is of masonryconstrucand
visitors reception facilities were arranged to ac tion It is 14 feet high faced with buff gray face

brick in pleasing contrast to the maroonmetalcommodate
the public with a minimum of inter panelled walls above The extensive wall area is

ference with plant operation The facilities include unbroken except for a vertical row of aluminum

a visitor’s overlook balcony in the turbine room with ventilating windows lighting stair landings at each

a connecting corridor along the boiler room providing end of the boiler room and a continuous horizontal

easy access and a general view of these two parts of aluminum ventilating hood extending the length of

the plant the southeast side of the building
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A well defined separation is introduced between wall adjoining the heater bay is broken by the plate

the masonry wall of the turbine room and the high glass and aluminum framed windows of the unit

mass of the adjacent boiler room The turbine room control rooms

end walls are buff gray brick matching the base of The turbogenerators and traveling cranes are

the boiler room relieved only by the exposed dark painted in yellow and harmonizing shades of light

blue green steel work and the large rolling steel doors and dark blue green to accentuate the principalcleat
the access track entrances The side of the turbine ments of the machines and to give them a sense of

room is of glass block panels set in metal frames and unity and function

topped by a continuous steel roof spandrel The view The visitors balcony projecting into the room at

of this facade is somewhat obscured by the adjoining the north end about 14 feet above the operating floor

transformer yard is a continuation of the visitors corridor and provides

Interior The steel frame is exposed on the in an uninterrupted view for the full length of the room

side of the boiler room and the ceiling is formed by The balcony front is of patented aluminum panels

the underside of the gray precast concrete roof slabs and trim The soffit is finished with sand finish

There are intermediate floors of reinforced concrete plaster

supporting heavy equipment and of steel grating for

walkways and open areas The various levels are

served by electric freight and service elevators steel Structural steel

stairways and ship ladders The walls at theoperating
floor level are buff unglazed facing tile above The powerhouse supporting frame is steel riveted

which the wall is formed by the inside surface of the construction except the turbine room frames and

insulated steel wall panels The floor is buff gray bracing portals which are
design specifications supplemwenetledded

byTAVIASCstasnpdeacridfiquarryIn
titlhee hydro plants the interior colors were se

cations were used throughout Except for the boiler

lected to create a feeling of warmth while in the suspension steel and elevator machinery supports

steam plants the heat generated called for the use of where a maximum allowable stress of 16,000 and

cool colors The graybuff of tile walls and floors 12,000 psi respectively were used the framing in

blue green for exposed structural steel and wall panels general was designed for a maximum allowable stress

and boiler insulation of graygreen accented by the of 18,000 psi

brick red of the hollow metal doors and the bright Turbine room raming It was found that a

red of the steam lines tended to accomplish this considerable saving could be made in the turbine

purtxFive unit control room enclosures are housed in
room steelwork exhibit 18 by the installation of a

the boiler room with large plate glass windows set in 15 ton monorail hoist just below roof steel between

aluminum frames projecting as bay windows into the
ttrhaensvmearsine tfrraanmsfeosrmienrs

the
Tehreisctiopnermbitateyd folrowuenrtianngkintghe

turbogenerator room One of these control areas is overhead traveling crane and thus reduced the height

between each pair of turbogenerators from 1 through of the structure The top of the crane rail is 31 feet

8 and one serves unit 9 alone The projecting bay

windows provide the operators with a full view of above the operating floor

the units on each side of the window The control The main framing consists of welded rigid

rooms are finished with gray marbleized rubber tile transverse frames with longitudinal girders and

floors and gray buff facing tile walls Aluminum grid beams extending between the frames In the units

ceilings are used in two of these rooms and plastic 14 area the frames are spaced on 27 foot 6inch

grids in the other three each concealing cold cathode centers Three bays are used to contain one unit

light tubes providing uniformly distributed illumi In the units 59 area four bays are required per unit
nation three of them being 24 feet wide and one the aisle bay

Special attention was given to the design of the between units being 30 feet wide The clear span

rigid steel frame of the turbogenerator room and the between faces of columns is 110.5 feet The rigid

column brackets supporting the crane girders These frames are welded construction and are composed

are major elements in the interior design and exert of a horizontal member and two haunched column

a strong influence on the character of the interior sections These members are made up of solid web

The room is impressive in its size having ample space
aanndd sfhlaenagre lopaldast

es
Thperophoorrtiizoonnetdal tmoemsubietr thise 44moimncehnets

for the nine turbogenerators uniformly spaced down deep at the center and the straight sections of the

its 900 foot length and for the two overhead traveling columns are 54 inches deep The maximum
cranes fig 7 page 22 Daylight entering through thickness of metal was limited to 22 inches The

the high wall panels of directional glass blocks is dif frames were designed wlth fixed bases to take all

fused throughout the room A horizontal panel of lateral and vertical loads Wind loads on the

ventilating louvers formed of heavy extruded alumi turbine room and lateral forces from the overhead

num vanes separates the 10 foot high glazed tile wall crane were transmitted at suitable points into

from the steel panelling above The expanse of the transverse braced bays in the boiler room framing



32 THE KINGSTON STEAM PLANT

The crane runway girders are supported on heavy Boiler walkways Walkways of steel grating are

plate brackets which are built as an integral part provided in the boiler room at various elevations for

of the columns access to the equipment These walkways are

supported from the building steel by posts brackets

Boiler room raming The boiler room structure or hangers

across its width consists of one heater bay adjacent

to the turbine room a bunker bay and two boiler Penthouse and stairs Framed penthouses are

bays The building below the main operating floor is located on the boiler room roof for housing the

extended laterally for an additional bay to accommo elevator hoists and equipment and the stairways to

date the flyash collectors in the basement The roof the roof A system of stairs and walkways serves all

of the heater and bunker bays and the aisle bays levels of the powerhouse In general stair widths
between units is 149 feet above the basement floor are 3 feet In the turbine room above elevation

The height of the roof over the boiler bays is 161 744 the stair treads and platforms are cast aluminum

feet above the basement floor The longitudinal with steel riser plates The remainder of the stairs in

spacing of the columns in the boiler room is the the turbine room and all the stairs in the boiler room

same as the spacing of the rigid frames in the have grating treads with open risers

turbine room Except for heavy loading conditions Electrical leads housings cable trays and racks

on the boiler suspension girders and bunker framing The main housings are made up of asbestos cement

where builtup girders were required the framing is sheets on a skeleton frame of aluminum anglesStatheconventional type and standard roiled sections tion service leads housings are all aluminumconstrucandriveted connections are used tion Cable trays are asbestos cement supported on

light structural framing

Expansion and bracing For expansion purposes

in the longitudinal direction the powerhouse is Concrete floor and roof slabs

provided with an expansion joint every two units by

using a double row of columns spaced 3 feet apart Precast slabs of lightweight concrete were used

Expansion allowance was based on a temperature for the turbine room roof the boiler room roof and

variation of 60 degrees Wind loading on bracing the exposed deck over the fly ash collector bay since

was assumed as 30 psf Longitudinal bracing is they were considered to be the most economical

provided on each column line in the aisle bays support for a dependable watertight surface This

between units For unit 9 the bracing is in the end surface is composed of a watertight membrane

bay of the building In the transverse direction the placed over a concrete fill with the precast slabs

bracing is located in the column lines on each side acting as forms for the concrete fill as well as for

of the boiler carrying the load The deck being at grade is covered

with a protective layer of crushed stone

Coal bunkers The coal bunkers are rectangular The remainder of the slabs were cast inplace

bin type with multiple hopper bottoms which connect floor sections Depending on the type of surface

to the coal valves and scale above the pulverizers required the thickness of finish varies and is placed

Each 32foot wide bunker serves one boiler unit after all equipment is in position and other interior

The bunkers for the first four units are built in pairs work completed

with a common partition wall separating the bunkers For design purposes the floors poured on steel

for each unit The total length for two units is 137.5 beams are considered as freely supported with

feet This provides for some capacity in the area shrinkage reinforcement added for a condition of no

of the common bay between pairs of units The restraint

capacity of the bunker for each of these units is 2400

tons For units 59 the bunkers are 72 feet long Turbine room cranes and

and have a capacity of 2600 tons per unit The miscellaneous handling equipment

bunkers for these units do not extend into the

common bay between units However chutes are Turbine room cranes There are twosingleprovidedunderneath the tripper slots in these bays to trolley overhead traveling cranes in the turbine room

allow for continuous operation of the trippers while for erection dismantling and maintenance of the

passing from one bunker to another The depth turbogenerators handling of transformers and other

uses Since the generator stator weighingapproxiof
all bunkers measured from the conveyor floor at mately 172 tons was the heaviest anticipated lift the

elevation 843 to the outlet on the hopper bottoms combined capacity of the cranes was set at 180 tons

is 66 feet The bunkers are built up of steel plates and each crane trolley was equipped with a 90 ton

with suitable stiffeners and are supported on wide main hoist arrangement When using the two cranes

flange beams and builtup girders which are integrally together a special lifting beam is employed Heavy

built At points inaccessible for normal riveting lifts of up to 90 tons are handled by the main hoist of

rivet bolts were used one crane Each crane trolley is also equipped with
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a 25 ton auxiliary hoist arrangement and all lifts of at grade elevation The inside diameter of the lining

25 tons or less are handled by the auxiliary hook tapers from 19 feet at the bottom to 16.5 feet at the

The general arrangement of the cranes is shown in top making the exit velocity of the gas flow for

exhibit 18 Additional details of the cranes are noted normal full load rating approximately 50 fps

in the Statistical Summary Appendix B Each chimney is equipped with lightning rods

safety ladder painter’s trolley flue parts gas baffle

Miscellaneous handling equipment To facilitate ash sluice and other miscellaneous devices A
the handling and maintenance of equipment in the microwave antenna is located on the unit 1 stack

turbine and boiler rooms which could not be handled The unit 4 stack after being in operation for

by the turbine room cranes a variety of smaller some time was equipped with an experimental nozzle

handling equipment was provided This equipment of 10 foot outlet diameter to increase the gas velocities

is also listed in Appendix B from 50 to about 100 fps in an attempt to jet the

Included in this equipment is a 15ton capacity flue gases to a higher elevation After a considerable

electric driven trolley type untanking hoist to operate period of operation the nozzle was removed since

on a trolley beam framed into the roof structure of the increased draft system loss due to the nozzle

the turbine room just above the center line of the imposed a considerable load restriction on unit 4 as

incoming railroad track Its vertical hook movement compared with the other generating units The

and trolley travel motions are controlled from a push jetting effect of the nozzle proved to have little effect

button station mounted on the turbine room side on the dispersal of the effluent

wall at a convenient height above the floor This

hoist is used for the dismantling and reassembly of

transformer parts that cannot be handled by the POWERHOUSE MECHANICAL
turbine room overhead cranes because of their FEATURES

limited high hook position MAJOR EQUIPMENT

Reinforced concrete chimneys Turbogenerators units 14

The location size and orientation of the plant This section discusses the turbines fig 9 For

as well as the surrounding topography all affect the the generators see Powerhouse Electrical Features

chimney height which was determined as 250 feet page 61 These units were purchased approximately

for units 14 and 300 feet for units 59 All chimneys one year after the Widows Creek units 14 were

are located on a center line about 80 feet west of the ordered During this period there was a definite trend

powerhouse west wall In the area between the in the industry to reheat type units and larger 3600

chimneys and the powerhouse are the fans and duct rpm machines A study of the requirements forKingwork
required to carry the exhaust gases to the ston indicated that at the current prices for fuel and

chimneys Electrostatic precipitators were added equipment the reheat type unit would afford the most

later A detailed description of the installation is economical installation

covered in Appendix E The machines were purchased for steam

Construction is reinforced concrete with a brick conditions of 1800 psig and 1000 F at the throttle

lining above ground where the hot gases enter the and 1000F reheat The Widows Creek units 14

stack The chimneys were built under contract throttle conditions are 1450 psig and 1000F with no

with The Rust Engineering Company of New York reheat The expected improvement in plant heat

City in accordance with the American Concrete rate due to these changes in steam condition was

Institute Specifications 505 36T Design and Con approximately 4.5 percent for the addition of reheat

struction of Reinforced Concrete Chimneys The and 1.5 percent for increasing throttle pressure or a

foundation extends 41 feet below grade to the shale total of 6.0 percent

and limestone bedrock For the taller stacks this The machines were supplied by the Westinghouse

foundation consists of a cylindrical concrete shell or Electric Corp

pedestal with an inside diameter of 19 feet and shell Guaranteed performance of units

thickness of 3.25 feet resting on a 43.5foot solid
Generator output Turbine heat rate

octagonal concrete base slab 6 feet thick This kw Btu per kwh

foundation was designed for a maximum pressure on 33,750 9,593

the bedrock of 5 tsf The chimney above ground 67,500 8,575

was designed for a horizontal wind load of 25 psf of 101,250 8,198

projected area This load is carried entirely by the
113550 000000 77 999487

concrete shell with no ties between it and the lining

A ventilated air space of at least 5 inches separates Performance is based on extraction for feedwater

the two Constructed of a hardburned brick and heating 2 percent evaporated makeup and 2inch

reinforced by wrought iron bands spaced 5 feet on Hg absolute exhaust pressure

centers the lining being of the same height as the A turbine acceptance test was made on unit 2

shell is selfsupporting and rests on the foundation in June 1954 The results of the test failed to meet
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the guaranteed heat rate by 2.3 percent at rated and cover Reaction blading in the inner casing is

load and 2.1 percent at the capability rating It composed of two separate elements so adjusted as to

was assumed that these results were typical of the maintain proper relative position to the turbine axis

first four units at this plant as well as the ten similar under all load conditions

units at the Shawnee Steam Plant However to The IP turbine consists of an inner and outer

serve as a check on these results a similar test was casing The outer casing cover is made in threesecperformed
on Shawnee unit 8 during March 1955 tions the HP part being made of cast alloy steel and

The results of that test confirmed the first test the LP part of cast iron The base is a combination

The poor economy of these units led the manu of cast and fabricated sections The stationaryreacfacturerto redesign and rebuild Shawnee unit 1 in tion blading in the inner casing is composed of four

an effort to meet the guarantee The rebuilt unit separate elements

was retested during January 1956 A definite The LP outer casing base is fabricated while

improvement resulted from the modifications but the cover is cast iron The stationary blading is

the unit still did not meet its guarantee by 1.4 percent carried in a single cast blade ring

at rated capacity and 1.7 percent at the capability The base and cover of both the HP and IPturratingFurther tests were performed on Kingston bines are bolted together by large stud bolts

unit 2 during April and May 1959 after the last All three rotors or spindles are machined from

two rows of stationary blading and the last row of solid forgings of ahoy steel Flange type rigid

rotating blades of each of the three low pressure couplings are used to join the three turbine and

ends were replaced with the new thinner type blades generator rotors The solid rotating element thus

The final calculations including the effect of the formed is fixed in position by the turbine thrust

new low pressure blading shielding of low pressure bearing

extraction piping and heaters and increased cooling Rotating impulse blades are the three inone

steam flow indicated that the unit failed to meet type in which three individual blades are secured

the guaranteed heat rate by 0.11 percent at rated by welding and finished as a single unit These

capacity and 0.30 percent at the capability rating units are each secured to the turbine rotor by two

The guaranteed capability was exceeded by 6.2 straight pins Rotating and stationary reaction

percent blading made of special alloy steel highly resistant
to erosion is secured in machined T root grooves

Turbine The units are the three cylinder Shrouding is secured to the blade
Radial clearance seal strips of thtienn soencstiobny ricvhertoinmge

tandem compound triple flow exhaust condensing

reheat type Rated capacity is 135,000 kw and
itrhoen eanlldosy oafre thperovbildaedding

to
prTehveentlassttearmow leoafkagroetatpinasgt

maximum guaranteed capability is 150,000 kw at blading is attached to the rotor by a side entry

2 inch Hg absolute exhaust pressure The high buttress type thread The inlet edges of the last

pressure HP turbine is the combination impulse and rows of blading are protected against erosion by
reaction type The steam path consists of asinglerowlarge diameter impulse wheel followed by twenty

mtheeanbsladoefs
renewable Stellite strips silver soldered to

reaction stages The steam exhausted from the

HP turbine is reheated and returned to the inter At the points where the shaft passes through the

mediate pressure IP turbine through two separately casing a combination of metallic labyrinth packing

mounted interceptor valves The steam then expands and water seals are used to prevent leakage Six

through 15 reaction stages and exhausts into a cham water packing glands three circulating type and

ber where approximately two thirds is piped through
threeThneonHciPrcualantdingI Ptyptuer b ainree rotoursseda re each machined

two crossunder pipes to the double flow low pressure

LP turbine The remainder of the steam passes to form a 2 stage balance piston or dummy piston

straight through the single flow LP section There which is designed to balance the thrust of the blading

are eight reaction stages in each of the three LP see and thus minimize the thrust which must be carried

tions which discha e through a common exhaust into by the thrust bearing The steam leakage past the

the condenser neck balance piston is returned to the turbine casing or

The unit is provided with two steam chests one piped to extraction heaters Pressure breakdown is

located on each side of the HP turbine casing Each accomplished in the balance pistons by radial

steam chest contains four plug type governing valves labyrinth seals

operated in the proper sequence by a lift bar activated Turbine control and governor mechanism In

in turn by an oil operated servomotor for each chest normal operation the speed or load of the turbines is

The shape of the cylinders and their methods controlled by the main governor The governorconofsupport are designed to obtain free but symmetrical trols the positioning of the steam inlet or governing

movements resulting from thermal changes and valves through two servomotors as mentionedprevthereby
reducing the possibility of distortion The iously The auxiliary oil governor is hydraulicallyconoutercasing of the HP turbine is an alloy steel casting nected to the governing control oil system through a

split horizontally in the center plane to form a base check valve Should the turbine speed reach 3630



DESIGN 35

rpm or more the auxiliary governor takes control tin based babbitt and pressure lubricated from the

of the governing valves until the turbine speed returns turbine oil system The thrust bearing is theKingsto
3630 rpm or less at which time control is auto bury leveling plate type which automaticallydistribmaticallyreturned to the main governor The main utes the load equally among the several shoes The

and auxiliary governors and main and governing oil thrust of the rotor is transmitted to the shoes by means

pumps are located in a single housing mounted on of a steel collar machined integrally with the HP

the turbine No 1 bearing pedestal turbine rotor The thrust bearing cage assembly

The main governor is equipped with both hand positions the turbine rotor axially within the cylinder

and motoroperated speed changers Remote control and can be moved by means of adjusting screws

of the speed changer motor is provided by a switch The entire thrust bearing assembly can be dismantled

located on the main control board Load limit is without removing the rotor The bearing is flooded

determined by an oil pressure regulating valve which with oil from the main bearing supply line at all times

limits load by controlling the maximum opening of The turbine oil system has three principal parts

the steam chest valves The governor is the oil pres the high pressure oil system the lubrication system

sure transformer type and can be divided into four and the control system The highpressure oil system

parts ie oil discharged from the main oil pump is used

1 The governor impeller mounted on the tur to operate the oil ejector which supplies the main

bine shaft and supplied with a limited amount oil pump impeller suction This ejector or hydraulic

of high pressure oil from the main pump jet pump takes oil from the reservoir and supplies

maintains a pressure which varies as the it under positive pressure to the main oil pumpsucsquareof the speed thus giving a positive tion The high pressure oil system is also used to

governing medium operate the throttle valves and the steam chest servo

2 The governor transformer magnifies the tel motors to supply oil to the bearings and as a control

atively small pressure changes delivered by medium for governing and safety devices Oilsupthegovernor impeller into large pressure plied to the lubrication system after passing through

changes which are utilized to actuate the re an adjustable orifice separates part passing through

lay of the servomotor filters to supply the exciter gear sprays the remainder

3 The servomotors which are mounted on the passing through the oil cooler to the main bearings

steam chests operate the governing steam thrust bearing and turning gear A relief valve in

inlet valves the bearing oil line is set to maintain a pressure of

4 The main oil pump supplies all oil require 1020 psi

ments when the turbine is operating at normal During starting and stopping periods oil issupspeed
plied by an auxiliary oil pump located at the oilreservoirControls on this pump are arranged so that it

Safety devices included in the control system are starts automatically whenever the bearing oilpresan
overspeed trip mechanism trips for low oil pres sure drops to 7.5 psi It is driven by a 60 hp ac

sure and low vacuum a remote solenoid trip and a motor There are two additional auxiliary oil pumps

manually operated trip Each of these mechanisms one driven by a 15hp ac motor and the other by

operates to stop the turbine by immediately closing a 15 hp dc motor The ac motordriven pump

throttle valves interceptor valves and governing starts when the bearing oil pressure drops to 5.5 psi

valves whether actuated by an operator or an appro while the d c motordriven pumps start on a decrease

priate emergency condition in pressure to 3.5 psi These pumps do not have

Connected into the trip circuit is an oil operated sufficient pressure for lubrication during startup but

air pilot valve which operates to close check valves supply lubricating oil when operating on turning gear

in the number 2 and number 4 extraction lines when There are two raw water cooled oil coolers either of

ever the throttle valves are tripped which will normally cool the oil to the desired

The overspeed trip is entirely separate from and temperature
independent of the main governor It functions to

protect the turbine from overspeed and is usually ad Turbogenerator turning device A turning motor

justed to operate when the turbine speed reaches 10 is connected by gear train to the turbine rotor toropercentabove normal Each of the other safety de tate it at low speed while the machine is out ofoperavicesoperates through the overspeed mechanism to tion The turning device has speeds of 6.5 or 30 rpm

trip the turbine and is mounted on the coupling housing cover be

Turbine supervisory instruments provided are tween the LP turbine and generator rotors

a cylinder expansion meter a rotor position meter

a shaft vibration meter a spindle eccentricity meter Turbogenerators units 5.9

and speed and load indicators This section discusses the turbines fig 10 For

Turbine bearings and lubrication systemEach the generators see Powerhouse Electrical Features

unit has seven main journal bearings of the split page 61 Shortly before purchase of these units a

sleeve type parted in the horizontal plane lined with study was made to determine the most economical
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size and type of turbines for installation in the TVA The turbine spindle is made from alloy steel

system Results of the study indicated that larger forgings in three sections solidly coupled together

units than the first four would be more economical These are the HP IPLP single flow and LP double

These larger units of 200,000 kw capability were pur flow All stage wheels are machined integrally with

chased from the General Electric Company the shaft and the wheels are machined to receive

Steam conditions are as follows throttle tern the dovetails of the buckets The buckets aremaperature1050 F throttle pressure 1800 psig reheat chined from chrome iron alloy bar stock Steel shroud

temperature 1050F and exhaust pressure 2inch bands are used to tie the outer ends of the buckets to

Hg absolute gether On last stage wheels where tip speed is high

Guaranteed performance of units Stellite shields are attached to the leading edge of

Generator output Turbine heat rate the outer portion of each bucket as an additional

kw Btu per kwh safeguard against erosion due to moisture Nozzle

54,509 8,868 partitions are machined from chrome iron alloy and
93,417 8,272 are incorporated into the diaphragm by either a

130,771 7,994 welding or cast in process

171,155 7,841 At the points where the shaft passes through the

200,435 7,793 casing labyrinth type steam seal packing is used to

Performance is based on extraction for feedwater prevent steam leakage into the powerhouse and air

heating 2 percent evaporated makeup and 2inch leakage into the condenser A steam seal regulator is

Hg absolute exhaust pressure At Colbert Steam provided to properly maintain seal pressures In ad
Plant units 14 are identical to Kingston’s units 59 dition a gland steam condenser receives the steam

Acceptance tests on Colbert units 2 and 4 are signifi from the lowest pressure packing The pressure in

cant for the Kingston units The results of the Col the condenser is maintained slightly below atmospheric

bert unit 2 tests indicated that the machine failed to by a centrifugal exhauster

meet its guaranteed economy by 0.6 and 0.4 percent Steam leakage along the shaft at the bores of

at rated load of 180,000 kw and capability load of the diaphragms is held to a minimum by metal pack
200,000 kw respectively However the results of the ing rings fitted into the diaphragms The rings are

tests were challenged by the manufacturer on a basis sgmented each supported by a flat spring The

of suspected deposits of carryover in the steam path springs hold the segments in place and maintain a

Therefore Colbert unit 4 was operated normally for small clearance between the packing rings and the

a period of about six months after which it was dis shafts The segmented spring backed ring will provide

mantled inspected and thoroughly cleaned Soon additional clearance if the rotor should becomedisafter
restarting the unit the tests were made Results totted as a result of some transient operationconofthese tests indicated that the unit met the guarantee dition Segments of the ring will spring back at

at the capability rating but failed to meet the guaran each revolution to prevent serious damage to the ring

tee at rated load by 0.1 percent At lower loads the or heavy rubbing of the shaft This reduces the

deficiency in heat rate economy varied upward to possibility of local heating which also might damage

about 1 percent at 25 percent load the shaft

Turbine The units are the tandem compound Turbine control and governor mechanism The

triple flow exhaust condensing reheat type Rated inlet steam from the boiler is admitted to the turbine

capacity is 180,000 kw and maximum guaranteed through two emergency stop valves then through the

capability is 200,000 kw at 2inch Hg absolute two control valve chests and through the control

exhaust pressure Operating speed is 3600 rpm Each valves to turbine nozzles There are no conventional

unit consists of a HP section combining high pressure gate type shutoff valves at the boiler superheater

and reheat steam paths a single flow IP section and header or ahead of the stop valves

a triple flow LP section The high pressure steam The normal governing devices function through

path consists of a single row large diameter wheel hydraulic relays to operate the controlling valves

followed by eight single row stages The steam is which are the poppet type with venturi seats The

then reheated to 1050F and is admitted to the reheat various normal governing devices which may operate

steam path to pass through three single row stages the control valves are the speed governor rotating

The steam then passes through two crossunder pipes pilotvalve type and its motoroperated synchronizing

and enters the IP turbine where it passes through six device or the starting handwheel and motoropstagesThe steam exhaust from this section splits so erated load limit

that approximately one third goes directly through The pre emergency device functions similarly

one of the LP sections while two thirds passes through to the normal governing devices in case of abnormal

two steel crossover pipes to the center of the remain operating conditions It operates intercept valves at

ing two LP sections The HP shell is cast steel high speed

double wall type with an integral steam chest The The emergency devices may either operate the

IP section is of a similar type The LP section is control valves main or reheat stop valves or theinfabricatedsteel tercept valves or any combination The various
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emergency devices are an oil tripped overspeed type desi gned with unbalanced disc which is able to

emergency governor operates control valves main open agamst a pressure differential of 25 psimaxiand
reheat stop valves and intercept valves a hand mum The valves are closed by the Oerspeedgovtripoperates main stop valves a solenoid trip ernor as well as the other emergency trip devices

operates main and reheat stop valves control valves Turbine supervisory instruments include a shell

and intercept valves and a low vacuum trip op and differential expansion recorder vibrationaxnplicrates
main and reheat stop valves control valves and tude recorder speed and camshaft position recorder

intercept valves and eccentricity recorder

The operating governor is the centrifugal type

driven through the worm gear on the turbine shaft Turbine bearings and lubrication systemsThe

When the turbine is running at or near rated speed lubricating system for each turbine is complete and

with the generator disconnected from the line its selfcontained consisting of a supply tank pumps

speed is held constant automatically by the operating a cooler gages and piping The pumps deliverhighmechanismThe speed may be varied between limits pressure oil which is used in the hydraulic mechanism

by a synchronizing device which is remotely controlled to operate the controlling valves A flow oflowfromthe main control room This device is used also pressure oil is delivered to the bearing header from

to synchronize the generator with the system during which branches lead to the bearings

startup
to be lubricated The pressure oil syasntedm octohnersistpsartosf

When starting the unit the hand control pro a main oil pump oil driven booster pump auxiliary

vides a means of manually opening and closing the oil pump turning gear pump and emergencydirectcontrol
valves through the hydraulic operating mecha current bearing pump

nism in the same manner as if operated by the operat The main oil pump which supplies oil to thehying
governor This control also provides a load limit draulic mechanism and bearings is a centrifugal pump

device which restricts the opening of the control valves mounted on the turbine shaft It is supplied with

to some predetermined position It does not how oil at about 15 20 psig by the oil driven booster pump

ever prevent the operating governor from closing the located in the oil tank Oil discharging from the

control valves should a large drop in load make this main pump at about 200 psig is piped back to the oil

necessary The load limit may also be controlled re tank where it passes through the oil turbine which

motely from the unit control room drives the booster pump In passing through the oil

There is a testing device at each stop valve in turbine the oil pressure is reduced from about 200 psig

tercept valve and reheat stop valve to enable the to about 40 psig to provide the power to drive the

operator to close the valves while the unit is in serv booster pump The oil then passes through the oil

ice to assure that valves are always operative cooler and bearings

The emergency governor is an unbalanced ring The turbogenerator unit has eight main bearings

which is held concentric with the shaft by a spring of the spherical seat selfaligning pressure lubricated

When the speed reaches 110 111 percent of the syn type having linings of babbitt metal The thrust

chronous speed the centrifugal force of the ring over bearing is the Kingsbury segmental shoe type It is

comes the force of the spring and the ring snaps to located on both sides of the number 3 journalbearaneccentric position thereby operating the emergency ing It absorbs the axial thrust of both the turbine

trip for the control intercept and reheat stop valves and generator rotors which are joined by a solid

and the main stop valve emergency trip The coupling

emergency governor can be made to trip at normal Turbogenerator turning device A turning motor

speed by admitting oil through the oil trip valve to rotate the turbogenerator rotor at 23 rpm is

The device to control the intercept valves is mounted over the turbine middle bearing standard

termed the preemergency governor Its speed sensl The drive is transmitted through a silent chain and

tive element is the pilotvalve type operating through reducing gear train to the turbine shaft Theturnhydraulicelements to position the intercept valves ing gear has two general functions first as a turning

This device holds the intercept valves wide open at device which keeps the turbogenerator shaft rolling

all speeds below 101 percent At 101 percent it slowly and continuously during periods whentemperastarts
to close them and at 105 percent has them com ture change is taking place and second as a jacking

pletely closed The purpose is to quickly shut off device which can turn the rotor small amounts at

steam from the reheater in case the generator loses intervals for inspection

its load This action along with the rapid closing of

the high pressure control valves under action of the Steam generators

speed governor will keep the speed of the turbine

below the trip point of the emergency governor The steam generators for units 14 supplied by

Two reheat stop valves provide an additional Combustion Engineering Incorporated are reheat

safeguard against overspeed produced by steam en units of radiant type natural circulation drybottom

trapped in the reheater These valves are located furnaces with a continuous rating of 1,020,000 pph

m the hot reheat lines as close as possible to the re steam and a 4hour peak rating of 1,120,000 pph

heat valves They are the single seated swing gate Figure 12 shows a cross section of these steam gen
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FIGURE 12 Sectlon through steam generator representative of units 14 is about 12 stories high and is capable of producing

1 900,000 pounds of steam per hour The boiler portion oJ the generator consists of a wall oJ water tubes covering the inner

faces of the combustion chamber with natural circulation of water
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erators The reheater has a continuous rating of

870,000 pph steam and a 4hour peak rating of

956,000 pph The steam conditions at thesuperheater
outlet are 1825 psig and 1003 F to give a

throttle condition of 1800 psig at 1000 F The design

pressure of the boiler and superheater is 2025 and

the economizer is 2086 psig Reheat steam conditions

entering the reheater are 425 psig at 640 F and

leaving are 404 psig at 1003F
The steam generators for units 59 fig 13 also

supplied by Combustion Engineering Incorporated

are reheat units with twin drybottom furnaces and

have a continuous rating of 1,280,000 pph steam and

a 4hour peak rating of 1,410,000 pph The steam

conditions at the superheater outlet are 1840 psig and

I053 F to give a throttle condition of 1800 psig at

1050 F The design pressure of the boiler andsuperheater
is 2060 and the economizer is 2100 psigReheatsteam conditions entering the reheater are 378

psig at 668F and leaving are 356 psig at 1053F
The furnace superheater and reheater tube spacing

and gas velocity designs were specified to be liberal

to reduce slagging and keep unit availability as high FIGURE14 Boiler circulating water pumps serve each steam

as possible fig 12 generator for units 5.9 steam generators for units 1.4 have

Because of the extremely large dimensions of natural circulation

furnace width and depth necessary for the desired

capacity of units 59 boilers it was decided to use the

twin furnace controlled circulation design The single pass element with heating surface on units 14

boiler unit consists of two separate but identical sized to maintain outlet steam temperature from full

furnaces with primary stages of superheater surfaces load down to 662,000 pph The reheater outlet

reheater surfaces and economizer surfaces One temperature is maintained at 924F at half load The

furnace is designated as the superheater furnace the heating surface on units 59 is sized to maintain outlet

other as the reheater furnace Water walls of both steam temperature from full load down to 1,116,000

furnaces are connected to a common drum The pph The reheater outlet temperature is maintained

four controlled circulating pumps fig 14 are as high as possible consistent with superheater and

mounted on the downcomer pipes suspended from reheater economy Reheater heating surface is 18,893

the drum To provide a seal and to moderate condi sq ft for units 14 and 25,300 for units 59 Reheat

tions of pressure and temperature for these pumps a temperature control is by means of desuperheater

combination injection and bleed off arrangement is sections installed in the reheat return line just before

provided Boiler feedwater at approximately 65 psi entering the boiler Boiler feedwater is used here

higher than the circulating pump discharge pressure also as a desuperheating medium Tilting burners

is delivered to these pumps through one injection are also used as desuperheat control

water pump per unit fig 15 Economizers The economizers are the hori

Superheaters and controls The superheaters are zontal continuous tube counterflow type and are

the continuous tube pendant type and consist of two located at the rear of the boiler below the low stage

single pass elements with heating surface sized to superheater and just ahead of the gas duct to the

maintain the outlet steam temperature from full load air preheater Units 14 contain 26,000 sq ft of

down to one half load The heating surface installed heating surface each and units 59 contain 30,450

on each of units 14 is 82,285 sq ft and that of units sq ft each

59 is 125,000 sq ft Pulverizers The pulverizers four per unit for

Superheat temperature control is by means of units 14 and six per unit for units 59 were furnished

de superheaters installed between the primary and under the boiler contract and have a capacity of

secondary elements Boiler feedwater is used as a 35,600 pph coal at 50 grindability and 7 percent

desuperheating medium The superheater tubes are moisture The pulverizers are driven by 350 hp
carried over the roof of the furnace and terminate 4000 v fancooled electric motors These motors

in an outlet header This arrangement provides suf also drive the mill exhausters which are thestraightficient
flexibility to accommodate the vertical expan blade type with single bearing overhung wheel The

sion of the main steam line fan blades are renewable and renewable liners are

Reheaters and controls The reheaters are the provided in the fan scroll Coal feeders are mounted

continuous tube pendant type and consist of one directly on the side of the pulverizers The coal pipes
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1 Dual nozzle cleaning devices were provided for

cleaning the preheater elements with steam at 550 psi

The steam nozzle is operated automatically from the

soot blower sequential control panel while washing

of the preheater is by hand control using water only

or water and steam as may be required

Burners and ignition torches Each pulverizer

supplies four burners On units 14 there are four

burners in each corner of the furnace while for the

twin furnace units 59 there are three burners in

each furnace corner The burners are the adjustable

tangential type and are provided with airmixing

chambers adjustable air dampers and connections

for the coal pipes fig 16 Provision for future

burning of natural gas was made in the burners

Each burner was provided with an automatic oil

lighter and in addition one oil burner per corner was

provided for use in starting up the boiler and raising

the temperature to the point where one pulverizer

can be operated continuously The burners use oil

at 100 psig and are the hand operated airatomizing

type

FIGURE 15 Injection water pumps moderate pressure and

temperature for the boiler circulating water pumps

between the pulverizer exhausters and the burners

are cast iron 11 inch od for units 14 and 12 inch od

for units 59 There are four pipes per pulverizer

with individual shutoff valves just above theexhausterTo obtain uniform distribution of the coal in

the pipes a riffle type distributor is provided at each

exhauster outlet Orifices are also provided in the

coal pipes to equalize the friction

Air preheaters There are two regenerative type

air preheaters per unit On units 14 they are

designed for a corrected gas temperature leaving the

heater of 310 F with an entering air temperature

of 80 F The heating element is 44 inches high

and the casing is designed for an additional 8 inches

of element in case it is found from operatingexperiencethat the exit gas temperature can be lowered

without fouling of the cold end of the elements due

to cooling the gas to below the dew point On units

59 heaters are designed for a corrected gastemperatureleaving the heater of 300F with an entering air

temperature of 80 F The heating element is 48 FIGURE16 Sixteen adjustable tangential type coal burners

inches high were provided for each steam generator units 1.4 24
for units 59 each
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Ductwork All ductwork required for operation For units 59 in addition to equipment for

of the steam generators was designed for minimum cleaning the air preheaters 10 long retractable

pressure drop consistent with first cost The air blowers were installed in the secondary superheater

preheaters were provided with bypass ducts for use and reheater area and eight half tracts installed in

during startup and low load operation to prevent the primary superheater area Provisions are made

condensation and buildup on the cold end These for four more long retractable blowers There are

ducts have dampers which can be operated from the 24 wall blowers installed in the furnace walls and

unit control room Multiple leaf louver type dampers four rotarytype blowers in the economizer All

were installed as required to segregate either set of blowers are controlled from automatic sequential

fans preheaters and fly ash collectors for mainte panels in the unit control rooms

nance Hoppers with 6inch drains were provided in Safety valves Spring loaded
the ductwork under the air preheaters to catch water

were provided for the steam
generatoprosp isnafaectycordvaanlvcees

and ash when washing the heaters with the requirements of the ASME Boiler Code

Soot blowers Steam soot blowers were furnished Units 14 have four 2V2 inch valves on the boiler

under the boiler contract Initially in addition to drum and one 3inch valve on the superheater outlet

equipment for cleaning the air preheaters six long header These valves have a total relieving capacity

retractable blowers were provided for each of units of 1,211,900 pph The reheat inlet header is fitted

14 located in the superheater area of the unit with two 4inch valves Total relieving capacity of

Operation proved that these were not sufficient and all reheat valves is 1,446,200 pph

two more blowers were added There are six half Units 59 have five 2 inch valves on the boiler

tracts in the primary superheat section with provisions drum and two 22inch valves on the superheater

for addition of twelve more if ever needed There outlet header These valves have a total relieving

are 36 wall blowers installed in the furnace and pro capacity of 1,606,700 pph The reheat inlet pipes are

visions for 4 rotary type blowers in the economizer fitted with six 4inch valves and the outlet header is

TABLB 9Reyractory and insulation thickness for steam generators unlts 1.4

Refractory Insulation

Minimum Low
Special Castable Castable 200oF temperature

slmpes 50 pounds 110 pounds block block Cement
Location inches inches inches inches inches inches

Furnace

Front rear and side tube walls 2 1
Deflection arches 2x
Front roof 2 1
Rear roof 4 1

Superheater and economizer

Side fin tube walls 2 1 1
Front and rear tube walls 6 3 2
Sloping floor tubes 3 3 2

TABLE lORefractory and insulation thickness for steam generators units 5.9

Refractory Insulation

Special Flat Suspended Super 50 pounds

shapes tile tile No 3000 tastable Block Cement
Location inches inches inches inchesZ inches inches inches

Furnace

Front rear and side tube walls I 4
Deflection arch 1

Bottom tubes 1

Roof 1

Floor under superheater 2 4

Sides at superheater 2 6

Primary superheater

Front fin tube wall 1 4

Rear fin tube wall 1 4

Side fin tube wall l 4

Economizer

Front side and rear walls m 2 I 3 1

1 Embedded in expanded metal that is welded to the tube Thickness is from center llne of tube
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fitted with two 4 inch valves Total relieving capacity TVA’s insulation and refractory contractors The

of all reheat valves is 1,414,200 pph In addition to type and thickness of insulation and refractory for the

the spring loaded safety valves each superheater out steam generators were selected to keep heat losses

let header on all units is fitted with a 2I 2 inch due to radiation within ABMA Standards and are as

solenoid operated power control valve to take minor shown in tables 9 and 10 The entire walls and roof

load swings and prevent operation of the spring of the units were covered with a 12 gage welded

loaded valves whenever possible steel casing stiffened and reinforced where necessary

Insulation and re factories All insulation and Air and gas ducts and miscellaneous piping with the

refractory material for the steam generators was steam generators were insulated in accordance with

furnished under the boiler contract and applied by tables 11 and 12

TABLE 11 Insulation thickness or air and gas ducts and piping nlts 1.4

Block Segnnented block Hard

High High Low finish

Blanket temperature temperature temperature cement Canvas
Location inches inches inches inches inches ounces

Sides of economizer 4 Y2

Ductwork

Economizer to air heater 3 y
Air heater to windboxes 2 2 2

Hot air to pulverizers 2 2

Equipment

Air heater 3 2

Enclosures

Roof housing 4 7 Y2

Deflection arch housing 4

Tubes pipes headers etc

Exposed downtake pipe 1 2 8

Superheater connecting pipe

including desuperheater 12 2 2 8

Exposed downtake tubes grouped 3

Exposed economizer headers and

connecting pipe 2 8
Exposed soot blower pipe 2 8

High temperature superheater

elements under roof housing 2 I2

TABLE 12Insulation thickness for air and gas ducts and piplng units 59

Mineral Block Segmented block

wool Medium Low High Low
block temperature temperature temperature temperature Cement Canvas

Location inches inches inches inches inches inches ounces

Ductwork

Economizer to air heater 3 2

Air heater to windbox 2 2

Hot air to mills 2 Y2

Bypass duct 2 2

Equipment

Air heaters 3

Enclosures

Deflection arch 3 Y2

Roof 4 V2

Bottom 3

Tubes pipes headers etc

Drum shells and heads 1 2 x2

Final stage superheater and

reheater headers and elements 2 2

Exposed downtake pipe 1 2 8

Desuperheater shells and pipe 1 2 8
Soot blower pipe 2 8
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Coal scales and valves

To indicate the quantity of coal burned four

totally enclosed dustproof automatic coal scales of

500 1b per dump capacity were provided for units 14

and six scales per unit for units 59 They are

located on the operating floor level The scales each

have an hourly capacity of 30 tons with an accuracy

of of 1 percent All parts of the scales in contact I

with the coal are stainless steel except the rubberconveyor
belts The outer housings are 11 gauge enameled

steel welded to be dust tight

Timing devices are provided to sound an alarm

in case the scale fails to complete a weighing within

its set time due to plugging of the supply chute

Paddle type alarm switches are provided in thecoalscale
discharge hopper to sound an alarm in case

the scale fails to keep the hopper filled

In addition to the weighing counters mounted FIGURE 18 Double inlet induced draft fans two for each

on the scales electrically operated 6figure remote unit are located at ground level one on either side of

counters are also provided in the unit control room each chimney

Bypass arrangements are built into the scales to

assure continuous supply in emergency Ventilation of the air preheaters to the fly ash collectors and thence

the scales is provided by the dustcollecting systems through the induced draft fans to tile stack There

Stainless steel clamshell coal valves are provided are two fans of each
at the scale inlets to isolate for maintenance Filler

type per unit

pieces between these valves and the scales are Forced draft anFor mhs 14 these fans were

removable to allow emergency emptying of the coal specified for 200,000 cfm air at 140 F and l l5inch

bunker if necessary water pressure at test block For unils 59 the

capacity specified was 270,000 elm at 140 F and

13 inches of water at test block The fans for all

Draft system units are single wiclHL single inlet driven by 3ph

The draft system consists of motor driven 4000 v Westinghouse motors fig 17 Vohm e and

constant speed fans and individual ducts from the pressure controls are by means of inlet vanes

forced draft fans to the air preheaters and from Induced draft ans For units 14 these fans

were specified for 290,000 cfln gas at 320 F against

20.5 inches of water at test bIock For units 59 the

capacity specified was 400,000 cfm at 320 F and

20 inches of water at test block The fans for all

units are driven by 4000 v motors fig 18 Volume

and pressure control is by means of louver type

dampers in the fan inlet boxes Shtoff dampers

were provided at the end of the erase section on the

fan outlet Wear plates inch thick are installed

in the inlet boxes and the scroll of the fans and

316 inch tabs are plovided for the floats of the fan

wheels

Fly ash collectors Mechanical fly ash collectors

are used and there was a provision for installation of

electrostatic precipitators if necessary Theelectrostatic
precipitators were added after completion of the

project see Appendix E The cones are located just

above the basement floor between the air preheaters

and the indwed draft fans There are two collectors

per unit designed for a maximum normal gas flow

of 239,000 cfin at 305 F with 3inch water pressure

drop for units 14 Collectors for units 59 are

FomnUthReE 1b7a semFeonrtcedfloodrrafwt esfat nso f ttwhoe fboorileeraschanudnits uaprpely loaciartetdo

designed for a maximum normal gas flow of

the preheaters pulling it through ducts from the top of the 310,000 cfm at 295 F with 3inch water pressure

boiler bay drop
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Ductwork Because of the arrangement of the

plant the forced draft fans located in the basement

have intake ducts which originate just under the roof

of the boiler room Thus advantage is taken of the

preheating of the air as it rises around the boilers

by placing the suction inlet of these ducts near the

roof These ducts are lOgauge steel plate reinforced

by 5inch corrugated ribbing spaced to withstand

an internal pressure of minus 20.5 inches of water

for units 14 and 20 inches for units 59
The air ducts are not insulated while the gas

ducts have a l2inch cover of 85 percent magnesia

block plastered over with a inch coat of asbestos

cement Outside the building the gas ducts are

covered with 2 inches of 85 percent magnesia block

and a inch finish coat of asbestos cement one

layer of 15pound perforated asbesto felt and a

weatherproof finish of two 1inch layers of

Johns Manville Airtite

FIGURE 20Venturi type steam jet ejector one per unit Jot

Condensing equipment ejecting air Jrom the condenser on start up

As a result of the exhaustive study made for the fabricated steel designed for 25psig operating pres

Johnsonville Steam Plant relative to the type of sure Tube sheets are Muntz metal

condensers to be specified and because conditions The condenser hotwells are the deaerating type

for the Kingston plant were so similar the same and have a storage capacity sufficient to allow about

type of condenser was selected This was a single 3 minutes full load operation

pass type with 75 F chosen as the circulating water

design temperature to provide 28 inch Hg vacuum Air removal equipment The air together with

at full load other noncondensable gases is removed from thesystemby a steam jet air ejector fig 20 for which

Condensers The condensers are the divided steam is supplied from the main steam line The

water box type with two separate inlet and discharge steam pressure is reduced by a hand operated control

connections on each condenser fig 19 Therefore valve to an operating pressure of 300 psig This steam

either half can be isolated and inspected or repaired together with vapors and gases from the condenser

while the other half is in operation The condenser passes through an intercondenser and aftercondenser

shells are welded steel plate with water boxes of where the steam is condensed and thenoncondensables
are discharged to the atmosphere A separate

single stage priming ejector is provided for starting

Capacity of this ejector is such that about 1520

minutes is required to reduce the pressure in the

exhaust space to 15 inch Hg

Condensate and feedwater systems

The feedwater cycle heating is similar to that

used at the Johnsonville and the Widows Creek

Steam Plants The cycles used are shown in figure 21

for units 14 and figure 22 for units 59 and include

three highpressure heaters and a deaerator Units

5 9 each have a fourth low pressure heater

Closed eedwater heaters All the dosedfeedwaterheaters are the horizontal type Thehighpressureheaters are located on upper floor levels

in the heater bay made to accommodate thedeaerating
feedwater heater and storage tank fig 23

FmURE 19The condensers are the divided water box type The low pressure heaters are installed in theconone
or each unit similar to the unit 9 condenser shown denser neck fig 24



46 THE KINGSTON STEAM PLANT



DESIGN 47



48 THE KINGSTON STEAM PLANT

On all units the three high pressure heaters and

the low pressure heater adjacent in the cycle to

the deaerator have internal subcoolers designed to

reduce the drain temperatures to within 10F of

the incoming feedwater This was more than

justified in improved heat rate and in addition

reduced the flashing in the drain lines thereby

eliminating to some extent a troublesome maintenance

item On the feedwater side all closed heaters are

designed for a total temperature difference of 5F

with the exception of No 1 for all units and No 3

for units 59 which are designed for no temperature

differential

Each of the high pressure heaters drains to the

next lower pressure heater and the No 3 heater

drains to the deaerating heater The level in each

heater internal drain cooler is maintained by anairoperated
throttling control valve in the drain line

from the respective heater Each No 5 heater

drains through an air operated control valve to a

FmURE 23 High pressure horizontal closed feedwater flash tank which also functions asheaters three for each oJ the nine units with a suction reservoir

internal sub coolers for the No 6 heater drain pump The flash tank is

FIGURE24 Unit 6 turbogenerator its lowpressure jeedwater heaters and condenser At right steam jet air ejector
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Deaerating eedwater heaters The deaerating

heaters fig 26 consist of a horizontal shell for

heating and deaerating purposes mounted upon a

horizontal storage tank The shells of these tanks

are made of copper bearing steel plate To provide

protection against the corrosive effects of thenoncondensable
gases 116 inch of thickness was added

in the deaerator section over and above the thickness

required for strength alone

The deaerating heater is the nonstorage tray type

with a vent condenser The trays and distributing

system are made of fabricated stainless steel The

deaerating heater operates on the counterflow

principle i e water leaving the tray section comes

in direct contact with steam at its highest pressure

This principle ensures that the heater will deliver

water at the temperature corresponding to maximum

operating steam pressure

A downcomer pipe is provided between the

heater and the storage tank which has a net storage

volume of approximately 210,000 pounds for units

1 4 and 265,000 pounds for units 59 or about 12

minutes storage at full load so that deaerated

water from the heater will be supplied adjacent to

and directed into the boiler feedwater pump suction

FIGURE 25Nos 6 and 7 heater drain pumps unit 1 These connection

pumps return drainage to the condensate system at Nos 5 In the heater numbering system the deaerating

and 6 heater inlets respectively see diagram figure 21 heater is designated as the No 4
page 46 heater At low

vented through an unrestricted line to the No 6

heater thus operating the same pressure The No 6

heater drains directly to the same flash tankThermodynamically
this arrangement is the same as draining

the No 5 directly to the No 6 heater Aclosecoupled
drain pump takes water from the flash tank

and discharges it into the condensate system at the

No 5 heater inlet The water level in the flash tank

is maintained by an airoperated control valve at the

pump discharge

On units 14 the No 7 heater drains directly

to a pump suction tank A close coupled pump drains

this tank into the condensate system at the No 6
heater The water level in the tank is maintained

by an airoperated control valve at the pumpdischarge
Figure 25 shows the heater drain pumps

for unit 1
On units 59 the drain system for the Nos 7 and

8 heaters is arranged similarly to the system for the

Nos 5 and 6 heaters i e the No 7 heater drains

through a control valve to a flash tank which operates

at No 8 heater pressure the No 8 heater drains

directly to the flash tank and a drain pumpdischargesthe suction from this tank to the condensate

system at the No 7 heater inlet The No 2 heater

drain is arranged to bypass to the deaerator during

unit startup An arrangement at the suction of

the low pressure drain pumps provides automatic FIGURE 26Deaerating heater No 4unit 7 Thedeaeratorsincluded in the eedwater cycle to provide cot
bypassing of the drains from the low pressure heaters

rosion protection consist of tray type deaerating eedwater

to the condenser during emergency conditions heaters storage tanks and vent condensers
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loads such that the extraction steam pressure would

cause the operating pressure of this heater to be

below 5 psig supplementary steam is supplied from
the No 2 extraction line In case of control failure

on further decrease in load the heater shell isprovided
with a vacuum breaker to prevent a vacuum

being imposed on this equipment

Evaporators Evaporators are horizontal Utube

type consisting of a horizontal shell containing the

heating element and vapor purifier The cylindrical

shell has dished heads with the heating element

inserted through one end The heating element is a

bundle of straight tubes rolled and expanded into

a steel tube sheet at each end The tube bundle is

held together by tie rods and support plates The

bundle may be easily removed from the evaporator

shell The steam supply line connects to the bonnet

or header which is through bolted to the tube sheet

and end plate A vapor purifier is provided which

effectively removes solids entrained in the vapor

from the evaporating surface and returns them to the

evaporator shell The purifier vapor then flows from

the evaporator to the unit deaerating feedwater FIGURE28 Boilerfeedwaterpump unit 2 There
pumps per unit one a spare Pumps for units 1.4 aarree trharteeed

heater heater No 4 in the feedwater cycle 1102 gpm at a tdh of 6075 feet units 5.9 are rated 1445

A separate direct contact preheater which gpm at a tdh of 6305 feet

deaerates and heats the make up water to evaporator

vapor temperature supplies make up water to the

evaporator Steam is supplied to the preheater from Boiler eedwater pumps Three electricmotorthe
evaporator shell driven boiler feedwater pumps fig 28 are provided

Evaporators for units 59 are horizontal single for each unit Two of these pumps are capable of

effect straight tube type fig 27 The evaporator supplying water to the boiler under maximum load

consists of a horizontal shell which contains the heat conditions the third pump acts as a standby The

ing element and vapor purifier The cylindrical shell motor drive is very reliable and a less expensivemhasa dished head at one end and a flat shell cover at stallation than a steam turbine drive To ensure

the other The steam inlet is piped through the high reliability for the all motor driven installation

flat head and internally to the rear tube header The two of the motors are supplied from separate auxiliary

tubes are expanded into the rear tube header and the power sources The standby pump can be connected

shell cover The tube bundle and shell cover can be to either of the power sources

removed from the shell as a unit A centrifugal type Studies were made for the Johnsonville units to

separator removes solids from the vapor compare constant speed pump operation andattendantfeedwater regulator versus variable speed pump

drive incorporating motor and fluid coupling Final

evaluation indicated that the variable speed drive

offered only a slight financial benefit However the

reduced pump speed under normal operatingconditionsreduces maintenance and allows longer pump

life and lower feedwater system operating pressure

These results were applied to the design of the

Kingston plant

The pumps are the horizontal barrel type The

pump casing is forged steel and cylindrical in form

to withstand the high pressure and eliminatedistortionfrom high temperatures The rotor isassembledand inserted into the outer barrel as a single

unit The pump shaft bearings are the self aligning

journal type Combined with the outboard bearing

is a Kingsbury thrust bearing A rotary oil pump is

located on the outboard end of the pump shaft and

FIGURE27 Unit 5 evaporator Units 1.4 have evaporative supplies pressure lubrication to the pump and motor

capacities of 20,000 pph units 59 26,000 pph bearings
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All impellers are single suction enclosed type

The pump s for units 14 are hydraulically balanced

by arranging the impellers in equal and opposite

groups The pumps for units 59 are hydraulically

balanced by a combination balancing disc and drum

which automatically compensate for the pump thrust

at all capacities by controlling the leakage between

the balancing disc faces in a radial plane and through

a constant annular gap The balancing disc is

mounted to the shaft adjacent to the last stage

impeller The leakage through the balancing device

is returned to the deaerator storage tank The

balancing device is accessible for inspection or

removal without disturbing the main bolting of the

pump heads

To protect the pumps under low load or no load

conditions there is a bypass control system A line

from each pump discharge connects to a common

header which connects to the deaerator storage FIGURE 30 The distilled water pumps one per unit are

tank The system operates by automatically opening located over the distilled water wells in the boiler bay

an air operated valve in the bypass line when the basement At le unit 1 gland seal water pump

flow through a pump reaches a predetermined

minimum as determined by a flowmeter in the dis at maximum overload the second pump serves as

charge from each pump When a pump is co be a spare Should the condensate level in the hotwell

maintained in standby service it is continuously kept rise to a predetermined maximum the spare pump

warm by a small amount of water circulated through is started automatically

the pump from the discharge of an operating pump

This circulating water passes through the pump and

enters the suction header AUXILIARY EQUIPMENT AND PIPING SYSTEMS

Condensate pumps Each condenser is provided The equipment and piping are quite similar to

with two hotweI1 pumps purchased as a part of the that of the Johnsonville Steam Plant TVA Technical

condenser contract The pumps are multistage Report No 31 For this reason only a brief

centrifugal with vertical shaft fig 29 The capacity description is given of each of the various systems

of one pump is sufficient to remove all the condensate except where the equipment or piping is significantly

different due to changes in design conditions

Boiler feedwater system

w This system circulates boiler feedwater from the

distilled water storage wells and is diagrammed in

exhibits 43 and 44 Lines to and from the distilled

water pump vacuum operated makeup to condenser

hotwell automatic bypass to coldwell and drains

from connecting headers from all distilled water

pumps are shown in exhibits 45 and 46 Drains

from the condensate drain tank may be seen in

exhibits 49 and 50 and drains from the boiler and

the startup heat exchanger are shown in exhibit

51 The suction line to the gland seal water pump

and the drain from the gland seal water storage

tank are shown in exhibits 60 and 61

Gland seal water system

This system supplies distilled water for sealing

packings on the turbines for units 14 and for sealing

glands on various pumps as shown in exhibit 60

FIGURE29 Unit 6 hotwell pumps Two pumps are fur Figure 30 shows both the distilled water pump and
nished for each condenser Pumps for units 1.4 have a

capacity o 1700 gpm at 370 oot head pumps or units 59 the gland seal water pump Exhibit 61 shows the

are rated 2250 gpm 470 foot head gland seal system for units 59
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Vacuum priming system Five horizontal 2stage motordrivencompressors
supply the air for station service two of

The vacuum priming system was installed to these compressors with their accessory equipment are

remove air from the condenser outlet water boxes located in tile basement at the north end of the

and to prime the distilled water and the gland seal powerhouse a third in the utility building and the

water pumps This system is shown in exhibits 58 other two in the basement of the powerhouse between

and 59 units 8 and 9 This system is shown in exhibits 72

and 73

Raw water system A complete air compressor installation and

Raw water is taken from the river without piping system was provided to supply oil free

treatment other than screening and intermittent compressed air to all pneumatically operatedinstruchlorinationdosage to prevent the growth of algae ments and controls throughout the powerhouse

All raw water for the powerhouse is supplied by the exhibits 70 and 71 Reference to the control air

condenser circulating pumps through intake conduits diagrams and to the statistical summary will show the

and service pumps located in the powerhouse base control air system and equipment as installed

ment Figure 31 and exhibits 68 and 69 show this together with pertinent data on capacities and

system Raw water is used for condenser cooling fire operating pre ures

protection cooling and lubricating of otherequipmentash sluicing general flushing down and Feedwater treatment systems

cleaning services exhibits 75 76 77 and 78 The

yard raw water distribution system is supplied from A primary system involves treatment of all

the powerhouse system through three 10 inch pipes water used in the feedwater system by filtering and

one of which runs through the smMce bay and softening to two parts per million hardness by a

supplies raw water for airconditioning equipment zeolite softening system See Water Treatment

and fire protection system The yard system furnishes Plant page 94 for details

water for fire protection and miscellaneous uses in A diagram of the secondary system as given in

the yard and the other buildings throughout the exhibits 54 and 55 shows the piping connections for

plant exhibit 79 introducing the following chemicals

1 Sodium hydroxide and morpholine are

mixed and fed continuously into thedischarge
of the deaerator Feed rates are

adjusted to maintain a pH of between 8.8

and 9.1 in the condensate The morpholine

evaporates with the water and passes

through the complete boiler and turbine

system condensing wherever the steam does

to again protect all parts of the system

by maintaining a high pH The sodium

hydroxide is not carried over but remains

as a sludge in the boiler drum

2 Hydrazine hydrate is also fed into the

discharge of the deaerator Its purpose is

to react with any free oxygen which may

have passed through the deaerator The

end products of this reaction are water and

nitrogen

3 Sodium phosphate is fed intermittently into

the boiler drum to react with anyhardness
radicals which may be present to form

a soft sludge instead of a hard scale
FIGURE31 Station sump pumps oreground and raw

water pumps valves and strainers between units 7 and 8 The equipment consists of mixing and measuring

tanks solution storage tanks and high pressure low

Compressed air systems capacity chemical feed pumps This same equipment

is used also to introduce miscellaneous auxiliary

There are two complete compressed air systems chemicals into the boiler during initial startup

designated as Station Service Air and Control There are two feeding stations The one for

Air units 14 is located in the northeast corner of the
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turbine room basement north of unit 1 The one for stations have a capacity of 2000 gpm each and

units 59 is located between units 4 and 5 on the provide water for a header under the operating floor

east wall of the basement Tile chemical dissolving of the heater bay which serves four risers front the

tanks are located on the elexation 744 floor directly basement to the roof Each riser is provided with

above two 2inch hose valves on the
The use of the boiler feedwater dosed ith both

boiler and turbine

sodium hydroxide and mo pholine in the boiler feed room roofs and on each floor except the deaerator

water suction and used in the desuperheaters or level

attemporators allows solids from the reaction of the Hose carts equipped with 250 feet of 2 inch

caustic to enter the steam cycle Tests at one or hose adjustable fog nozzles and playpipes are

two units in each of the TVA plants indicated that located on the operating floor and the basement floor

the use of morpholine only in the feedwater will at or near the risers on the other floors where outlets

provide sufficient carry over to the steam cycle to occur one hose cart is located at each end of the

prevent solids contamination in the steam Sodium building The roofs are provided with 250 foot

hydroxide is used also for pH control but is now fed

directly to the boiler drum by mixing it with the hoses nozzles and playpipes stored in weatherproof

sodium phosphate instead of introducing it into the boxes adjacent to the hose valve outlets

boiler feedwater This method of internal treatment The turbine oil tanks the seal oil tanks and

was adopted for all units No changes were required the area under the head end of the turbine are

in any of the mixing storing or feeding equipment provided with permanently installed fog spray

systems The water for these systems is supplied from

Ash handling systems the fire control header through individual piston

Two separate systems are provided for ash re operated check valves actuated by solenoid valves

moral There is a bottom ash system which uses Remote control push button stations activate the

Hydroejectors to remove ash from the dry bottom solenoids Strategically located fire detectors sound

furnace and pyrites from the pulverizers This sys an alarm if fire occurs

tem has a capacity of 50 tph The fly ash system

removes the fine ash from the mechanical colle tors Sampling systems

the economizer section of the boilers the dead spaces

in the lower part of the furnace and the boiler roof An important factor in chemical control involves

spaces This Hydrovactor system has a capacity of sampling water and steam at various points in the

20 tph exhibit 91 cycle The sampling points are of three kinds

Water for the ash sluice water systems is taken steam condensate boiler water and miscellaneous

from the discharge culverts of the condenser circu The steam condensate samples consist of saturated

lating water system The bottom ash sluice water and superheated steam evaporator vapor condensate

system supplies water for the Jetpulsion pump the condensate from condenser and feedwater at the

high pressure xater jet of the pyrites system and the outlet of the deaerator storage tank before theintroboiler
ash hopper nozzles This system also supplies duction of chemicals and at the boiler feed pump

water through a reducing valve at 100 psi for opera suction after the introduction of chemicals The

tion of the vertical gates on the boiler ash hoppers boiler water samples consist of blowdown from the

All xalves in the system are manually operated except steam drum water wall headers and the evaporator

the shutoff valves for the sluice water pump discharge The miscellaneous group composed of continuous

pyrites Hydrovactors and the Hydroejectors These blowdown tank vapor condensate condensateenteraremotor operated ing the deaerator and the No 3 heater drain are

The fly ash sluice water system supplies water to not connected at the sampling stations and are used

the high pressure water jet and also for removing dust only during special tests

from the coal bunker dust collectors The fly ash The sampling stations were located as close as

sluice water sstem can also be used during emergency possible to the points of sampling and on floors

periods to supply water to the raw water service accessible with a sampling cart Each sampling

system and to the highpressure fire protection system
station consists of one or more cooling coils a drain

The flow diagrams for these systems are shown in basin and the necessary valves for controlling flow

exhibits 56 and 57 of the sample and the cooling water In addition the

saturated steam and the evaporator vapor condensate

Fireprotection system sampling stations are provided with conductivity

recorder cells on the outlet of the cooling coils The

In addition to the normal fire hose outlets shown sampling station for the boiler feedwater at the boiler

in exhibit 84 a special fireprotection system is feed pumps has a pH recorder cell on the outlet of the

provided by connections to the ends of the fly ash cooling coil In these three sampling stations the

sluice water header through pressure reducing stations cooling water to the coils is controlled by a

at each end of the boiler room basement These temperature regulating valve
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Condenser circulating water piping iii

Water flows up into the
water boxes through 54 inch diamsepacraotnenectcioonndsensfeorr

units 14 and 60 inch connections for units 59
through the fill slab over the intake culvert exhibit

68 The connections are fitted with motoroperated

butterfly valves and rubber expansion joints fig 19
page 45 and have 4inch bypass valves andconnections

around the valves The water leaves the

condenser water boxes through similar connections

into the discharge culvert the motoroperatedbutterfly
valves being used for throttling flow Eachcondenserconnection is equipped with drains and five

instrument taps for recording temperatures andpressures
Permanently installed Utube manometers are

located across the inlet and outlet water boxes to

determine pressure drop through the condenser

Oil systems FIGURE 32Fuel oil pumps provide oil used for initial ring

Lubricating oil The four 4463 gallon turbine of the steam
generatpourlsverizepdrior coatol

the introduction oJ

oil tanks for units 14 together with their continuous

circulating equipment are located on the elevation

744 floor adjacent to their respective turbine units and for ignition of the coal burners exhibits

foundations The five 5410 gallon tanks for units 64 and 65 The oil is stored in four 12,500 gallon

59 are located on the basement floor underground tanks adjacent to the insulating oil

The equipment for the lubricating oil system tanks Three fuel oil pumps each rated at 25 gpm

other than the tanks consists of portable and against 240 psi pressure are located in a room

stationary purifiers transfer pumps two dirtyoil adjacent to the oil purification room fig 32
storage tanks equipped with electric heaters two From the distribution panel at each boiler fuel

clean oil tanks and the piping system shown in oil and air are fed to the burners used during startup

exhibits 62 and 63 This equipment is located in the Fuel oil to the main oil burners is maintained at

oil purification room at the north end of the turbine approximately 200 pound pressure by a back pressure

room on the elevation 744 floor The lubricating oil valve which relieves excess pressure through the

storage room adjacent to the oil purification room 3 inch return header to the storage tanks Air for

contains one clean and one dirtyoil storage tank atomizing and purging oil is fed from the station

having capacities of 4150 gallons and clean and service air system at approximately 85 psi pressure

dirtyoil storage tanks each having a capacity of 2000 The flow of oil and air to the burners is controlled

gallons by hand

Insulating oilApproximately 225,000 gallons of The oil ignition system for the burners consists

oil are used in the transformers oil circuit breakers of electrically ignited pilot torches a control panel

and neutral reactors located in the transformer yard for each pilot torch compressed air supply and a

and switchyard for the 9unit plant To condition remote control station to permit operation of the

this oil a purifiication system is installed exhibits torches either locally or from the control room

66 and 67
The dirty and clean insulating oil pumps and Vacuum cleaning system

the insulating oil purifier are located in the oil A central system of vacuum cleaning is installed

purification room The purifier is a stationary unit in the powerhouse The two vacuum units each

with a capacity of 1200 g’ph with or witho at the consist of a centrifugal type vacuum producer a

filter press The dirty and clean insulating oil primary separator of the centrifugal type capable of

pumps are rated at 200 gpm at 30 and 75psi separating 95 percent of the dust and dirt and a

discharge pressure respectively secondary separator of the centrifugal filter bag

There is one clean oil one dirty transformer oil combination type capable of separating 99 percent

and one dirty circuit breaker oil storage tank each of the dust and dirt This equipment is centrally

having a capacity of 12,500 gallons These tanks located in the boiler bay between units 2 and 3
are buried adjacent to the north end of the turbine and units 5 and 6 on the elevation 725 floor A

room piping system connects this equipment to outlets

Fuel oilThe purpose of the fuel oil system is installed at convenient locations throughout the

to provide oil for starting up the steam generating powerhouse and service bay
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Station drainage

All powerhouse drains are discharged into the

condenser cooling water discharge culverts the yard

drainage system or the station sumps There are

five 9000 gallon station sumps one located between

each pair of turbines for units 18 and a separate

one for unit 9 Each sump is emptied by two

vertical turbine type float operated 2000 gpm pumps

located on the basement floor fig 31 page 52 and

arranged to discharge into either of its unit discharge

culverts

For emergency service there is a portable

gasoline engine driven pump rated at 1425 gpm at

84 foot head This pump is mounted on rubber tired

wheels and can be moved to any location where

needed

Unit piping systems

This plant was designed on a unit basis and a

contract was executed supplying shop fabrication

field erection and testing the unit piping systems in

their entirety Piping and plumbing other than FIGURE34 Reheat steam lines and interceptor valve
unit systems were designed procured and erected unit 6 The reheat steam lines to and from the turbines

by TVA Flow diagrams of the principal piping operate at 362 and 402 psi at 1053F and 668 F respectively

systems are shown in exhibits 39 and 40
The unit piping systems are welded throughout

with the exception of connections to certain equip Main steam Piping for units 14 was designed

ment and valves where flanges were used to facilitate for 1920 psig at 1003F with throttle inlet at 1800

maintenance Part of this piping is shown in figure psig at 1000F The material specified was chrom

23 page 48 Backing rings of the same material iummolybdenum steel containing 1 percent chrome

as the pipe were used on all joints larger than 2 and 0.5 percent molybdenum the compositionconinchesforming to ASTM Specifications A158 50T symbol

P11 The pipe was turned and bored from solid

forged billets A further qualification as a safety

measure against graphitization was that the steel be

silicon killed with any aluminum used to be limited

to 0.50 pound maximum per ton of steel The carbon

was also limited to 0.10 percent maximum
The steam line leaving the superheater has an

outside diameter of 16.25 inches with a wall thickness

of 2.375 inches and branches into two lines each

having an outside diameter of 13.50 inches and a

wall thickness of 2 inches as shown in exhibits 41

and 42

Piping for units 59 was designed for 1945 psig

pressure at 1053 F for throttle inlet conditions of

1815 psig at 1050 F Views of the main steam and

reheat steam piping are shown in figures 33 and 34
This piping was also forged and bored from solid

billets but was specified to ASTM Specifications

A335 52T Symbol P22 which is 2 percent

chrome and 1 percent molybdenum The same

additional qualifications as for units 14 werespecifiedThe steam line leaving the superheater header

has an outside diameter of 17 inches with a wall

thickness of 2.50 inches and branches into two lines

FIGURE 33Unit 6 main steam lines with an outside di each having an outside diameter of 15.25
ameter of 17 inches and a wall thickness of 2.50 inches are

inches and a

designed to carry steam at 1053 F under 1945 psi pressure wall thickness of 2.375 inches These lines are

Coal scales are shown beneath the pipes shown in exhibits 41 and 42
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Reheat steamThe operating conditions of the manufacturer furnished a desuperheater forinstalreheatpiping to and from the turbine are 447 and lation in this line after the steam leaves the turbine

485 psig at 1003 F and 665 F respectively for units Water for the desuperheater was supplied through a

14 and 362 and 402 psig at 1053 F and 668F diaphragm operated temperature control valve from

respectively for units 59 The material for the the boiler feedwater pump discharge line

reheat steam piping to the turbine is alloy steel For

units 14 the pipe is 1 percent chrome and Y2 Boiler feedwater The pump discharge piping

percent molybdenum in accordance with ASTM was designed in accordance with the ASME Boiler

Specifications A158 50T symbol P11 seamless pipe Construction Code and the American Standard

extruded from plate The steam line leaving the Code for Pressure Piping where piping was within

reheat outlet header is 20 inch od schedule 80 and their respective jurisdictions

branches into two 16 inch od schedule 80 lines For The normal water temperatures leaving the

units 59 this pipe is 2 percent chrome 1 percent No 1 heaters are 491 F and 497F for units I4 and

molybdenum in accordance with ASTM Specifi 59 respectively Boiler feedwater regulators were

cations A155 52T rolled and welded from plate not installed and the flow is regulated by a 3element

The steam line leaving the reheat outlet header has control system through the fluid drive units of the

an outside diameter of 24 inches with a wall thickness boiler feed pumps Scoop tubes vary the speed

of 1.00 inch and branches into two lines each having drives This control is supplemented while starting

an outside diameter of 18 inches and a wall thickness and at low loads by use of a 3inch motoroperated

of 0.75 inch The piping from the turbine to the globe valve with a parabolic throttling disc to

reheat section is carbon steel ASTM Specifications bypass the motoroperated gate valve in the feed line

A106 grade B The reheat steam lines were to the boilers This valve can be operated either

equipped with emergency governor oil operated swing from the unit control room or locally The flow

trip valves in the lines before the intercept valves diagrams are shown in exhibits 43 and 44 The

for safety purposes Model tests were also performed pumps have a diaphragm control valve andpressureonboth the hot and cold reheat steam lines reducing orifice to maintain enough flow at low loads

to protect the pumps Balancing drum leakoff lines

Extraction steam This piping was designed to and emergency leakoff lines are piped to thedesupplysteam for boiler feedwater heating and aerator storage tank and there are connections to

evaporating makeup water with a minimum pressure drain the system to the distilled water storage tank

loss and a minimum use of pressure controls the flow The highpressure heaters are equipped with a

depending upon heat transfer in the leaters and the bypass line through a motoroperated 3way valve to

load on the turbine allow them to be removed from service if necessary

Steam is extracted from the turbine at the six without shutting down the unit

teenth twenty first highpressure exhaust thirtieth Condensate The units 59 condensate from the

thirty sixth thirty eighth fortieth and fortysecondth condenser hotwell is pumped through the gland steam

stages for units I4 and the sixth ninth highpressure condenser fig 35 and then through the steam jet

exhaust thirteenth sixteenth eighteenth nineteenth

twenty first and twenty secondth stages for units 59
Heaters 1 through 7 on units 14 and 1 through 8

on units 59 are supplied with steam from the

extraction points listed above in the order of listing

exhibits 47 and 48
All extraction steam pressures and temperatures

with the exception for Nos 1 and 3 extractions of

units 59 are within the allowable range for carbon

steel and pipe conforming to ASTM Specifications

A106 grade B was used The pipe used for the

exceptions noted above was alloy steel 1 percent

chrome percent molybdenum conforming to

ASTM Specifications A335 52T symbol P11
The 6inch piping to No 1 heater on all units

is schedule 80 Piping 10 inches in size and smaller

for the other heaters is schedule 40 while piping

larger than 10 inches in diam has 3inch wall

thickness

After startup of units 14 the extractiontemperatureto No 1 heater was found to be much

higher than calculated and above the range of design FmURE35 Unlt 7 gland steam condenser andpiping The condenser receives the condensatecoJnrodmenstahtee

for the heater To remedy this condition the turbine condenser hotwelL
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air pump The units 14 condensate is pumped Diaphragm controlvalves are actuatedpneumatidirectlyto the steam jet air pump It then passes cally from torque tube type controllers located on

through the low pressure heaters to the deaerator the heater shells or the level control reservoirs

These heaters are also equipped with a bypass

through a motoroperated 3way valve exhibits 45 Miscellaneous traps drains vents etc Each

and 46 boiler has a continuous blowdown system Water is

taken from the boiler drum and discharged into the

Miscellaneous piping at turbine This piping continuous blowdown tank through a manually

system covers the leakoff piping and the drain piping operated flow control valve The flashed steam is

for startup and normal operation of the turbine vented to the deaerator and the condensate is dis

exhibits 5l 52 and 53 All startup and warming charged into the condenser discharge culvert vent

lines subject to be operating below atmospheric pres through a diaphragm operated valve actuated by a

sure during startup are piped to the condenser Drains level controller on the continuous blowdown tank

for use after startup are trapped and piped to the The bottom blowdown system is connected through

condensate drain tank Contaminated drains are tandem type blowdown valves to a tank located in

piped to waste the boiler room basement This tank also collects

Heater drains and vents This piping system miscellaneous drains from the boiler and vents them

includes the drains and vents from the high and through the roof It is fitted with manually

low pressure heaters deaerator evaporator operated drain valves arranged to drain to the

evaporator preheater and related equipment exhibits distilled water well or to waste as the operation

49 and 50 dictates exhibits 51 and 53
The drains from each highpressure heater are To maintain a flow through the superheater and

cascaded to the next lower pressure heater through main steam line during startup drain lines from the

diaphragm operated valves activated by level con superheater header and the main steam lines are

trollers on their respective heaters finally flashing connected to a heat exchanger located on the

into the deaerator At low loads the drains from basement floor Discharge from the heat exchanger

No 2 heater are discharged through a diaphragm may be routed either to the distilled water well or to

operated valve directly into the deaerator The waste

shells of these heaters have relief valves which dis A condensate drain tank is located in thebasechargeto the atmosphere through the powerhouse ment of the turbine room and is fitted with a loop seal

roof The air removal vents are connected to the overflow connection to the distilled water well and a

deaerator Each vent is equipped with a Vport type vent to the atmosphere through the boiler room roof

globe valve for throttling The discharge from this tank is normally pumped to

The evaporator preheater drains by gravity into the condensate system between the No 5 heater and

the evaporator The evaporator coil drain is flashed the deaerator or it may be bypassed to the cold wells

to the deaerator through a diaphragm operated Drains from each of the extraction lines below the

valve which is actuated by a controller on the turbine are trapped and discharged to the condensate

evaporator level control reservoir Relief valves on drain tank heating system returns and miscellaneous

the evaporator and deaerator are discharged to noncontaminated drains are also discharged into this

atmosphere tank

On all units the drains from the No 5 heater

are flashed into the No 6 heater flash tank through Plumbing
a diaphragm operated valve the drains from the

No 6 heater flow by gravity to this flash tank and Each unit control room is equipped with toilet

the tank is vented back to the heater to utilize the facilities a water cooler and a kitchen unit consisting

flashing steam the drains are then piped to the Nos of a sink electric surface units an electric refrigerator

5 and 6 heater drain pump which discharges through and storage cabinets

a diaphragm operated valve into the condensate sys Two toilet rooms for use of the operating

tern at the channel of No 5 heater On units 14 the personnel are located on the elevation 827 floor

No 7 heater drains by gravity to its level control Electric water coolers are installed at various locations

reservoir then to the No 7 heater drain pump which throughout the powerhouse Two service sinks are

discharges through its diaphragm operated valve to provided on each floor of the heater bay except at

the channel of the No 6 heater On units 59 elevations 809 and 843 exhibit 81
heaters Nos 7 and 8 piping is similar to that of Two 100 gallon and one 30 gallon capacity

heaters 5 and 6 and discharge to the channel of the electric water heaters located on the elevation 744

No 7 heater Airremoval vents of these heaters floor supply all the hot water requirements for the

are connected to the condenser through individual plumbing system in the powerhouse Because of the

Vport globe valves Airremoval vents on the long distances of the various outlets from the water

deaerator and evaporator preheater are discharged heaters and the intermittent use it was necessary to

to atmosphere install circulating water pumps An immersion



58 THE KINGSTON STEAM PLANT

thermostat installed in the return line near the action of the overspeed governor and all safety

water heater starts the pump whenever the water devices A tachometer was used to establish the

temperature falls 10 degrees below the desired car speed at the time the electric cutoff switches

temperature opened and the safety jaws set on the governor rope

Elevators Unit control boards

control and metering equipment
There are five elevators to serve the powerhouse

Operators elevators are located between units 2 and Basic design requirements which determine the

3 and units 6 and 7 utility elevators between units final layout of unit control rooms control boards and

4 and 5 and units 8 and 9 and a freight elevator instrument locations were essentially the same as those

at the unit 1 end of the powerhouse governing the layout of similar equipment at the

Johnsonville and Widows Creek Steam Plants Con
Operators elevators The two operators ele trol boards follow the curved layout pattern of

vators are identical automatic electric traction types Widows Creek Control equipment was provided on
having a rated liveload capacity of 1500 pounds

exclusive of car cables and equipment at a rated a unit basis Control rooms contain equipment for

speed of 300 fpm Travel extends from the basement two adjacent units as pictured in figures
except in the case of unit 9 which is onl3y6 haanldf t3h7e

floor at elevation 725 to elevation 843 a total lift of size of the other control rooms
118 feet serving seven landings and openings which

are located at elevations 725 744 765 793 809 827 Control boards The Republic Flow Meters

and 843 The machinery rooms are located at eleva Company supplied all control boards except those for

tion 859.33 turbine seal and generator hydrogen control for units

The car platform area is approximately 40 sq ft 1 4 which were furnished by the turbogenerator

for each elevator Control of both elevators is col manufacturer The principal instruments andconlective
automatic designed for push button operation trols for the combustion and feedwater systems were

with a motorgenerator and 250 v dc variable voltage also supplied by the Republic Flow Meters Company

control equipment although they were not in every case Republic

The hoist machines are single worm geared products

traction type consisting of an electric motor direct Superheat and reheat controls Superheat and

connected through a worm gear to a driving sheave reheat temperature control equipment exhibits 85

with brake bearings and accessory devices Worm and 86 was furnished by the boiler contractor

and worm gear are sealed in a bath of oil Equipment consists of Leeds and Northrup Company’s

Utility elevators Two automatic electric recording controllers model S Speedomax type G
traction type utility elevators having a rated live load together with switches and drive units for control of

capacity of 2000 pounds at a rated speed of 200 desuperheating water supply valves and burner tilt

fpm were installed for general purpose maintenance Superheat temperature for units 14 is controlled

service The travel distance is the same as that for by means of two desuperheater water supply valves

the operators elevators The car platform area is

approximately 46 sq ft Hoisting and controlequipment
is similar to that described for the operators

elevators

Freight elevator The freight elevator is the

automatic electric traction type having a ratedlivelo
ad capacity of 10,000 pounds at a rated speed of

75 fpm Travel distance is also the same as that for

the operators elevators but the car serves ninelandingswhich are located at elevations 725 744 751

765 779 793 809 827 and 843 The machinery

room is located at elevation 860.58 The car platform

area is approximately 76 sq ft The hoisting and

electrical equipment for the freight elevator is basically

similar to that of both the utility and operators

elevators

Testing After each elevator was installed a

runaway test was performed This test consisted of

inserting a resistance in the motor field and running FIGURE36 Looking from the turbogenerator room into the

the elevator loaded with sacks of cement down from mechanical control room for units 1 and 2 There are five

the top landing at sufficient speed to cause normal of these rooms from which the nine units are controlled
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FIGURE37 Units 7 and 8 mechanical control room The five control rooms and control boards at Kingston were designed for

the maximum practical amount of automatic control and supervision in order to keep the number of operators to a minimum

An arrangement of instruments was developed which provided convenience for tho operators while fulfilling the technicalcontrolrequirements in a control center of attractive appearance

positioned together by and opening on increase of Each of the above types of controls will respond

main steam header temperature above 1003 F to its respective air flow element for repositioning

10 degrees at the superheater outlet Manual of the burners or valves when boiler air flow changes

bias of the two valves is provided and also provision This repositioning is in addition to the response of

for full closure from temperature regardless of bias each control type to its respective steam temperature

Reheat temperature for units 14 is controlled by For units 59 the superheat and reheat steam

tilting burners and two desuperheater water supply temperature controls maintain temperatures at

valves Temperature increase above 1003 F t0 1053 F 10 degrees Controls are essentially the

degrees at the reheat outlet causes burners to lower same as for units 14 except that these units have one

The water valves open only after the burners have superheat furnace and one reheat furnace per unit

reached their low limit Transfer of control from and control systems operate tilting burners and

burners to valves and vice versa is automatic Manual desuperheater water supply valves for each furnace

bias of the two valves is provided and also provision

for full closure of both valves from temperature Combustion control The combustion control

regardless of bias Transfer to burners will not equipment is pneumatic electronic automatic type for

occur until both valves are fully closed each boiler exhibits 87 and 88 Controls and
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equipment are arranged to regulate fuel and air and for heater drain controls These instruments are

input to the furnaces in accordance with the load described more fully in Appendix B Statistical

as indicated by changes in steam header pressure Summary

The control system for units 59 due to twin furnace Instrument piping Pipe and tubing were both

design will also equalize or bias air flow to the two used for connecting the instruments and controls

furnaces adjust fuel to each furnace to maintain Steel pipe was used for the control air system to the

equal excess air in each furnace and maintain the heater drains level overflow and pressure controllers

same furnace draft in the reheat furnaces as in the Tubing from instruments to equipment and control

superheat furnace This entire system may be points was run in groups or bundles of lines to

controlled from the impulse generated in the master facilitate support and clearance
regulator operating from steam pressure or controlled

manually from the control board
Heating ventilating and air conditioning

Boiler eedwater control The feedwater control Air conditioning is provided for the control

equipment is pneumatic electronic type 3element rooms and for the shift engineer’s office The

automatic for each boiler as diagrammed in exhibits remaining spaces are ventilated
89 and 90 and partially heated

A dust collecting system is used in the coal conveyor

Metering equipment Metering equipment is gallery at coal transfer points and inside the coal

installed for main and reheat steam boiler feedwater scale housings

desuperheating water condensate heater drain and Heating The powerhouse is heated by steam

evaporator preheater makeup water flows The main supplemented by portable electric heaters and during

steam and boiler feedwater flowmeters are recording periods of power generation by heat dissipated from

controllers Metering equipment added later consists the equipment The steam heating is divided into

of equipment for indicating and recording building two systemsone for preheating the outside air

heating steam flows for units 14 and for gland supplied to the plant and the other for space or

leakoff water flows from the boiler circulating pumps spot heating within the building

on units 59 Hydrazine flow indicators and super The airpreheating system consists of a separate

visory megawatt meters showing generator load system for each main boiler turbine unit During unit

were added for each unit and additional annunciators operation outside air enters the building flowing

were added for units 59 through heating coils ventilating all the powerhouse

except the turbine room and coal conveyor gallery

Temperature and pressure recorders There are before ultimately reaching the forced draft fans

recorders for accumulating the same type of data as Steam for this system is taken from the main boiler

that recorded at the Johnsonville Steam Plant plus drum and reduced in one stage to 50 psig exhibits

turbogenerator bearing temperature recorders for 58 and 59 Before entering the blast coils the steam

units 59 Recorders for boiler drum and turbine is reduced to a pressure of 0 to 15 psig Each unit

metal temperatures were added later to monitor airpreheating system for units 14 is designed to heat

critical metal temperatures during startup and shut approximately 290,000 cfm air through a 60 degree

down of units to keep this time to a minimum temperature rise requiring approximately 23,700 pph
Recorders were also added on units 14 for turbo steam

generators bearing temperatures which were originally Each unit airpreheating system for units 59

located on the scanner recorder is designed to heat approximately 403,000 cfm air

Miscellaneous controls indicators and annun through a 60 degree temperature rise requiring

ciators Miscellaneous instruments and controls approximately 30,400 pph steam The Btu’sexmountedon the vertical and bench boards consist tracted from the main boiler are not all lost in this

of recorders indicating pressure gauges receiver arrangement inasmuch as warmer supply air to the

type gauges multipointergauges 50 point indicators forced draft fans reflects in a higher supply air

push button switches position indicators voltmeters temperature to the boilers During operation of all

ammeters controlswitches pneumatic selectorvalves nine units the airpreheating systems require

indicating lights annunciators coal scale counters approximately 246,800 pph steam

and bypass push button switches drum and reheater The building heating system is designed to

outlet pressure gauges soot blower controls control supplement the heat dissipated from the main boilers

equipment for burner tilt and desuperheating water and equipment to maintain a minimum of 60F

valves controllers for power control valves all tur throughout the powerhouse when the outsidetemhine
supervisory instruments including the hydrogen perature is 0F During periods of plant shutdown

and turbine seal control instruments selector valves the system provides for a minimum of 40 F when

for pneumatically operated diaphragm valves in the 0F outside to protect the equipment from freezing

gland seal steam supply and seal unloading valve For periods of plant shutdown heat is supplied by

bypass lines and level indicators for boiler drums two oil fired packaged auxiliary heating boilers
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The turbine room is heated by blast coil and the boiler room through ducts to the forced draft

centrifugal fan assemblies that recirculate turbine fans Fresh air supplied to the heater bay operating

room air during the heating season Most spaces of areas is sirnilarly exhausted Boiler room roof

the powerhouse are heated by standard blower type ventilator exhaust fans are provided for ventilation

unit heaters because of the flexibility of design when the unit is out of operation

selection and application The control rooms and The turbine room is ventilated by air supply

shift engineer’s office are heated by thermostatically centrifugal fans located along the east wall of the

controlled steam blast heating coils located in the air room This air is filtered by a number of banks of

conditioning units and air duct systems serving these renewable media filters located in the ventilation

rooms Approximately 17,000 pph steam is required gallery Air is exhausted from the turbine room by

for building heating two rows of fan typ power roof ventilators The

A furnace heating system for each boiler air supplied is in excess to that exhausted to

consists of a centrifugal fan steam blast coil and prevent infiltration from the adjoining boiler room

connecting ductwork to the main boiler air ducts and basement

When the unit is shut down heated air is blown into The battery rooms elevator machinery rooms

the boiler air ducts and into the furnace which oil rooms and storage rooms are ventilated by supply

absorbs moisture of condensation formed during the or exhaust fans A centrifugal fan supplies fresh air

boiling of the furnace gases to the cable gallery

Each of the building heating system’s auxiliary Airconditioning systemsThe control rooms and
heating boilers is a 300 boiler hp double passcombination

oil or gas fired steam generating unit having shift engineer’s office are airconditioned for theproarated capacity of 10,350 pph steam which may tection of electrical equipment and to insuresatisfaebeextended by heavier firing to approximately tory working conditions Packaged airconditioning

units for each room are complete with fresh air supply

12,000 pph steam fan air filters cooling coil heating coil refrigerant

The condensate from the building heating system compressor water cooled condenser
is collected in two flash tank and condensate receiver humidifier safety

tank assemblies The condensate collected in each devices and controls A separate fresh air supply fan

to the airconditioning unit permits an equal portion

flash tank is flashed to a 2psig system supplemented of the return air to be exfiltrated from the control

by steam reduced to 2 psig and delivered to standard room thus preventing infiltration of dust or heat from

low pressure unit heaters located in the basement the adjoining boiler room or basement A total of

The condensate collected in each receiver tank is 70.5 tons of refrigeration is installed

automatically pumped to the auxiliary heating boilers

when they are in operation During plant operation Dust collecting systems Dust collecting systems

the condensate is automatically pumped to any one remove coal dust from the coal conveyor gallery and

or more of the unit condensate drain tanks in use the coal conveyor belt transfer points at the south end

In order to heat remote points during extended of the gallery To eliminate dust in the coalconmaintenance
or testing and to assure standby emer veyor gallery dust laden air is exhausted through the

gency heating in case of interruption of normal steam coal tripper chuting to the bunkers from where it is

supply portable electric heaters are supplied conveyed to cyclone type dust collector units The

units separate the dust from the air and the clean air

Ventilating systemsThe powerhouse is venti is discharged to the outside The coal conveyor belt

lated for the removal of heat and the protection of transfer point housings are similarly exhausted by

the equipment for the removal of heat from solar dust collector units The coal dust from these points

radiation for the relief of dampness and for is discharged to the main boiler ash disposal system

satisfactory working conditions and safety of the Dust collector units serve to exhaust air through the

operating personnel The quantity of air to be coal scale housings to prevent harmful corrosion of

supplied or exhausted is determined in general on a the weighing mechanisms when handling wet coal

temperature rise basis Ventilation of isolated oil

rooms and toilets is computed on a desired number POWERHOUSE ELECTRICAL

of air changes per hour During total plant FEATURES
operation approximately 4,322,770 cfm air is supplied

and approximately 4,090,000 cfm air is exhausted Generators

The boiler room heater bay and basement are Each generator for units I4 has a nominalconventilated
during plant operation by the passage of tinuous rating of 150,000 kva 135,000 kw 0.9 pf

air to the forced draft fans Fresh air is supplied 0.5 psig H2 3 ph 60 cps 18,000 v 3600 rpm 4810

under pressure by vaneaxial fans along the east wall amp 0.9 scr

and by vaneaxial fans and ducts along the west wall Each generator for units 59 has a nominalconof
the basement Passing through the basement tinuous rating of 200,000 kva 180,000 kw 0.9 pf 15

areas and up through gratings around the main prig H2 3 ph 60 cps 20,000 v 3600 rpm 5770 amp
boilers the air is exhausted from near the roof of 0.8 scr



69 THE KINGSTON STEAM PLANT

FICUnE 38Cut a way of generator units Westinghouse units 1.4 are illustrated at top General Electric units 5 9 are

illustrated at bottera
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The generators for units 14 are Westinghouse The hydrogen supply as originally furnished by

machines and those for units 59 are General Electric the generator manufacturer was contained in com
However the principal design features of both ma mercial cylinders of 200 cu ft capacity connected to

chines are essentially the same With the exceptions a manifold located in the basement at the generator

noted the following section describes these features foundation Under a fire protection improvement

The stator frame consists of gastight cylindrical program all hydrogen storage has been transferred to

casing of welded plate construction sufficiently rein two outdoor tube type trailers A primarypressureforcedto withstand the force of a hydrogen air reducing station is located at each storage trailer here

explosion The armature winding is formed by in the pressure is reduced from approximately 9000 to

sulated bars assembled in the slots joined at the ends 100 psi The hydrogen supply is piped underground

to form coils and connected in the proper phase to a secondary reducing manifold for each two units

belts by bus rings These junctions are located just outside the power

The armature connections are brought through house Duplicate pressure regulators andpneumaticthe
terminal boards by means of six porcelain bush ally operated valves for reducing to the pressure in

ings Two current transformers are mounted on each the generator are located in control cabinets at these

bushing Temperature detectors are located between junctions A 1inch pipe from the respective control

coils in each phase of the armature winding and be cabinets supplies the hydrogen to each generator

tween coils and bottom of coil slots to measure the The control switch for operating the valve to admit

temperature of the windings and core at points of hydrogen into the generator and the gauges forindihighest
normal temperature Other detectors are eating the hydrogen pressure and purity in thegenlocatedso as to measure the temperature of the gas erator are located in the unit control room

entering and leaving the coolers These detectors Each generator has a 2I2inch vent pipe to the

activate relays and temperature indicating and re turbine room roof The hydrogen can be evacuated

cording instruments by an electrically operated dump valve In case of

The rotor consists of a single forging of alloy fire or any other emergency around a unit the dump

steel with longitudinal slots machined in the body to valve can be opened the instant the turbine stop

hold the field windings Prior to machining exten button is operated This will reduce the hydrogen

sive tests were made to assure that the forging met pressure in the generator from 15 to psig inapthe
specifications for physical and metallurgical prop proximately 3 minutes At the reduced pressure

erties The field coils are held in the slots against there would be no explosion problem

centrifugal force by steel wedges both magnetic and Carbon dioxide is used to remove the air or

nonmagnetic types to secure proper flux distribution hydrogen from the generator The gas is contained

Fans are assembled near the ends of the rotor with in commercial 50 pound cylinders each connected to

the entrance and discharge conditions of the hydrogen a manifold by a flexible hose through a valvelogascontrolled by vanes and nozzles Current is cated on top of each cylinder The air in thegencarriedto the field winding through the collector erator must first be replaced by carbon dioxide to

rings which are connected to the field winding through eliminate the possibility of an explosive mixture of

insulated copper bars assembled in the drilled out air and hydrogen Carbon dioxide is admitted through

center of the rotor forging a manifold at the bottom of the generator housing

The generator is wye connected with the neu and air is discharged through a manifold from the

tral bushings brought out connected together and top of the housing through a vent pipe to atmosphere

grounded through a 75 kva 18,000 220 v for units Approximately 1.5 volumes of carbon dioxide are re

14 20,000 220 v for units 59 distribution trans quired to replace the air with the rotor at standstill

former The 220 v secondary is loaded with a or on turning gear Two volumes of carbon dioxide

0.27 ohm 470 amp resistor for units 14 and a are required to replace the hydrogen at standstill or

0.25 ohm 510 amp resistor for units 59 This method on turning gear The correct concentration isdeofgrounding limits fault to ground current to a max termined by a density meter located on the hydrogen

imum of 9 amp and by means of a voltage relay panel in the unit control room Hydrogen is admitted

provides sensitive fault detection The neutral trans through a manifold located in the top of the generator

former and load resistor are mounted in a sheet metal housing until the density meter indicates the correct

cubicle and located beneath the neutral bushings concentration Two and one half volumes ofhydrogenare required at standstill or on turning gear

A gas drier is used to keep the generator core

Hydrogen cooling and hydrogen seal oil systems and windings as dry as possible The pressuredifference
between the high and low pressure zones in

The generator ventilating system for all units is
the generator housing is sufficient to circulate gas

selfcontained including gas coolers and fan blades through the drier at normal speed The absorbent

mounted near each end of the rotor Provision is material is reactivated when it becomes saturated

made for maintaining the gas pressure and purity and with moisture

for supplying cooling water and hydrogen seal and The escape of gas along the generator shaft is

bearing lubricating oil exhibit 83 prevented by seals of oil under pressure A pressure
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regulating valve maintains a minimum differential hal voltage to normal The exciter is rated 500 kw
pressure of 5 psi between the oil pressure at the seals for unit 5 and 550 kw for units 69
and the gas pressure in the generator The shaft seal

oil absorbs hydrogen and air therefore before being Generator main connections

reused it is passed through detraining and vacuum

tanks to reduce the possibility of air and moisture The unit system of connections is used Each

being released to the generator housing As a result generator bus connects to the low voltage terminals

the hydrogen purity in the generator is automatically of a Sph power transformer without switching The

maintained at a value almost equal to that of the indoor section of the generator bus consists of two

hydrogen supply 10 inch aluminum channels per phase weldedconstructionThe bus is supported on 23 kv post type

Exeiters units 14 extra highstrength porcelain insulators with a basic

insulation level of 150 kv The 3ph generator bus

Excitation for the generator is supplied by a main is enclosed in a Transite housing with Transite barriers

exciter and a pilot exciter The main exciter is between phases The housing is supported on an

rated 350 kw and the pilot exciter at 3 kw The ex aluminum angle frame Laminated flexible connectors

citers are connected to the generator main shaft are used at selected points to allow for expansion

through a flexible coupling and speed reduction gear The bus size is based on a temperature rise of 35C
The exclters are built as a separate unit including over 40 C ambient A tap off the main bus connects

the reduction gear and main generator collector brush to two sets of potential transformers each protected

rigging A shaft driven blower rotating at 3600 rpm with fuses and current limiting resistors and to a

draws air in through filters in the sides of the base 3pole lightning arrester for surge protection The

The air is directed over the exciters and commutator housing enclosing this equipment is of similarconanddischarged through a muffler in the top of the struction to that of the bus housing The indoor bus

housing The main exciter is equipped with a motor section terminates in porcelain bushings through the

operated field rheostat the pilot exciter is equipped ventilation plenum roof

with a manually operated field rheostat The voltage The outdoor section of the generator bus from

regulator is a high speed noncontinuously vibrating the roof bushings to the low voltage bushings of the

type responsive to average 3ph voltage and equipped main power transformer consists of two 8inch

with high speed response A 2panel excitation cubi aluminum channels per phase welded construction

cle is located in the powerhouse adjacent to each The buses are supported on 23kv extra high strength

unit post type porcelain insulators with a basic insulation

of 150 kv The insulators are supported on a steel

structure at a convenient height to connect to the

Exciters units 59 main transformer low voltage bushings

Excitation for the generator is supplied by a gear An aluminum expanded metal enclosuresupdriven
main exciter connected to the end of the gen ported on an aluminum angle frame surrounds the

erator shaft through a flexible coupling The exciter 3ph bus The expanded metal screen protects the

is built as a separate unit containing the speed re buses from phase or ground faults caused by birds or

duction gear the generator field collector rings and flying debris allows a bus size based on an openoutbrushrigging mounted on a separate base and en door design and permits normal rainfall to clean the

closed in a housing containing its own ventilating insulators Laminated copper flexible connections at

system The exciter motoroperated field rheostat each end of the outdoor section relieve the terminal

and the amplidyne voltage regulating equipment are bushings of stress due to bus expansion Belleville

mounted in a 2panel excitation cubicle located on spring washers are used at all bolted connections to

the intermediate floor adjacent to the generator maintain good contact pressure A tap off the main

foundation bus with a disconnecting link drops down to the

When the generator voltage is higher than high voltage bushings of the unit station service

normal the regulator will supply control field current transformer

to the amplidyne so the amplidyne voltage will buck

the exciter voltage impressed across the exciter field Unit control rooms

This will reduce the exciter field current lower the

exciter voltage and decrease the generator field ur In the unit control rooms the controls on the

rent and the terminal voltage benchboard the indicating and recording instruments

When the generator terminal voltage is below and annunciation on the vertical panels are largely

normal the regulator will supply field current to the for control and operation of the turbine boiler and

arnplidyne which will produce an amplidyne voltage associated auxiliaries On one benchboard panel is

to boost the exciter voltage impressed across the mounted the mimic bus control switches withindiexciter
field circuit This will increase the exciter cating lights and indicating instruments for the4160 v

field current raise the exciter voltage increase the station service transformer breaker unit start buses

generator field current and raise the generator termi 1 and 2 and bus tie breakers for the unit board
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Indicating lights show if the 480 v unit board is

energized from the normal or emergency source On
one vertical panel is mounted the distribution air

circuit breakers for 250 and 48v dc and 120 v ac

preferred and nonpreferred supply

Motors

Most motors are the 3ph squirrel cageinduction
type arranged for full voltage start Motors over

200 hp are rated at 4000 v motors under 200 hp are

rated 440 v except 115 or 230 v single ph motors

utilized for small fractional horsepower ratings The
250 v dc motors are limited to use on the turbine

controls the turbine emergency bearing and the

hydrogen seal oil pump drives Normal torque motors

are used for most of the drives except that thehightorquetype is used for the coal belt conveyor crusher

and pulverizer drives Special consideration was given

to the torque characteristics of the boiler feed pump

motors These pumps can be started with voltages as

low as 75 percent of normal The starting current

was limited to that specified in the National Electrical

Manufacturers Association’s Standards for the 440 v FmURE39 4160 and 480 v unit boards Under normal

motor and to 600 percent rated amperes for the 4000 v operation this system is used to supply each unit’sdriven auxiliariesmotormotor
except that a higher value was permitted for

the high torque type Motor enclosures of dripproof

design were used generally Splashproof protection tap the generator bus through disconnecting links

was used however for pump drive motors located in The secondary connections are shown in exhibit 5
exposed areas The totally enclosed design was used figure 39 which shows the 4160 and 480 v unit

for conveyor crusher and pulverizer drives where auxiliary boards

dust is present and also for the outdoor condenser Electric motors rated 200 hp and over aresupcirculating
water pumps plied from the 4160 v boards Smaller motors electric

heaters and miscellaneous equipment are operated at

Auxiliary power supply and distribution 480 v 3 ph or 240 120 v single ph
The common station service system consists of

Operation of the plant is dependent upon motor two transformers rated 3 ph 20,000 kva Eachtransdriven
auxiliaries so special attention was given to former is supplied from a different bus section of the

the design of the auxiliary power system Studies 161,000 v switchyard which is connected through

were made of the regulation of the 4160 v system 161,000 v transmission lines to other power stations

under various conditions of loading motor starting and substations in the TVA system This provides

and bus transferring Because of the increase in rat a reliable power supply for starting up of units and

ing of units 59 which required a larger unit station supplies miscellaneous loads when the turbogenerators

service transformer than the first four units it became are out of service The common station servicesysnecessary
to install a reactor in common station service tern supplies power to all auxiliaries not directlyretransformer

circuit to the 4160 v common boards and quired for unit operation such as coal handling ash

in the common station service circuit to start buses 1 disposal raw water supply shops oil purification air

and 2 so as not to exceed the breaker interrupting conditioning and lighting

rating of 250,000 kva This was the maximum size The 4160 v secondary connections for common
breakers of this class available at the time station service transformer A are carried overhead

The neutral leads of the 4160 v vindings of the outdoors and are enclosed in an expanded metal

unit and common station service transformers are aluminum housing similar to the main transformer

grounded through a 3ohm 800 atop resistor This low voltage connections The leads enter thepowerlimits
the ground fault current to a value which will house through roof bushings The indoor section to

give fast ground relay operation and will prevent common board A is enclosed in a Transite housing

damage to cables motors and equipment with Transite barriers between phases For common

The unit system is used to supply auxiliary power station service transformer B the 4160 v secondary

under normal operation The unit station service buses are routed through the powerhouse control

transformers for units 14 are rated at 9000 kva The building cable tunnel to common board B These

corresponding transformers for units 59 are rated at buses are enclosed in a Transite housing with Transite

12,000 kva These transformers are outdoor type and barriers between phases
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Current limiting reactors metal enclosed and The 4160 v air circuit breakers have two phase

built as part of the 4160 v common boards are con and one ground overcurrent induction type relays for

nected in the common station service transformer circuit protection Motor circuits in additionarecircuit
before connecting through a 2000 amp air supervised by a thermal relay with characteristics

circuit breaker to common boards A and B and to similar to motor heating characteristics In case of

start buses 1 and 2 Each reactor is rated 2000 amp prolonged overload the thermal relay will operate an

4160 v 48 v drop with 2 percent reactance annunciator A timedelay undervoltage relay will

The two incoming feeder breakers to common trip out all major motor circuits in case of prolonged

boards A and B and tie breakers between boards are bus voltage failure

so interlocked that the common station service tram The metal enclosed 480 v circuit breakers have

formers cannot be paralleled Common station serv thermal magnetic trip for protection of the cable

ice boards A and B are normally fed from separate and contactors with heater coils are provided forrecommon
station service transformers with the bus fie mote starting and protection of motors

breakers open In case of power failure the bus af The normal feed for the 480 v unit board is

fected is transferred automatically to the other tram taken from the 4160 v unit board through a 750 kva

former by closing the bus tie breaker When the stepdown transformer If this feeder fails avoltagepreferredsource is restored an automatic transfer actuated transfer to the 480 v common supply will

back to this source will take place take place automatically an automatic transfer back

Each common station service transformer in ad to the normal source will occur when normal source

dition to supplying the common station service load voltage is restored

also supplies power to one section of the unit start bus

A connection from this bus supplies unit start power Control batteries

to each 4160 v unit auxiliary board Each common

station service transformer is capable of supplying Three 250 v station control batteries areprothecommon station service load and the starting load vided in the powerhouse for the nine units The

for one unit simultaneously battery rooms are centrally located the battery dis

All auxiliary power boards are totally enclosed of tribution circuit breaker panels and motorgenerator

steel cubicle construction and equipped with air battery charging control panels are located in an

circuit breakers The auxiliary boards are divided adjacent room The charging motorgenerator sets

into groups depending upon their voltage rating and the emergency motorgenerator set are located

current rating and short circuit requirements and outside each battery room The battery is floated at

are located at approximate load centers 258 v across the output of a 30 kw diverter pole

The auxiliary boards can be divided into three motorgenerator set There are two spare charging

classifications sets for the three batteries which are so connected

that a spare set can be connected to any battery

1 Metal clad switchgear rated 4160 v with This dependable dc supply is used for 4160 and

electrically operated removable air circuit 480 v circuit breaker operation valve operationconbreakers
rated 1200 and 2000 amp 250,000 trol circuits indicating lights and during ac power

kva interrupting capacity failure for emergency lighting generator hydrogen

2 Metal enclosed switchgear rated 480 v with seal oil pump emergency bearing oil pump andopelectricallyor manually operated drawout eration of the 15 kw l15v ac emergency supply to

type air circuit breakers rated 25,000 or the preferred service bus

50,000 asnp interrupting capacity

3 Control centers rated 480 v with molded Signals and annunciator system

case air circuit breakers rated 15,000 or

25,000 amp interrupting capacity combined An audible and visual annunciator system keeps

with contactors where remote operation is the unit control room operators aware at all times

required of vital normal and abnormal operations andconditionsof equipment Associated signals are placed in

An automatic transfer of both sections of the groups of illuminated windows along the top of the

4160 v unit board to the common station service vertical panels in each unit control room

source will take place automatically if the voltage on

the feeder from the unit station service transformer Paging and intercommunication systems
fails or if the generator or station service differential

relays trip the unit Return to normal supply is by In addition to the telephone facilities described

manual control The 4160 v unit board is fed from under the control building communication system

the common source during starting of a unit After the powerhouse area has a paging system consisting

the generator is synchronized the unit board is trans of a microphone and control console on each unit

ferred manually to the unit station service transformer control room desk 250 watt amplifiers for each unit

Before shutting down the unit board is transferred area approximately twenty loudspeakers per unit and

manually to the common unit start bus approximately fourteen control stations per unit
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these loudspeakers and control stations are located 78 inch id precast concrete pipe tunnel whichconatadvantageous points throughout the unit areas nects with the water treatment plant

This system enables the unit control room op Another cable tunnel built as an integral part

erators to page and give instructions to roving opera of the powerhouse runs the length of theturbotorsThe control console on each unit control room generator room just below grade and outside of the

desk is arranged so that the operator can 1 page powerhouse wall This tunnel is connected to the

over all loudspeakers in his own unit area 2 page main control building by two intersecting cabletunover
all loudspeakers in his own unit area plus those nelsone constructed of 78 inch diam precastconin

his associated adjacent unit area 3 page over crete pipe and the other rectangular in shape of

all loudspeakers in all unit areas or 4 talk on a reinforced concrete The latter tunnel houses a

party line basis to anyone at one of the control sta 4160 v common station service transformer bus inadtionsThe control stations can be used for talking dition to power and control circuits In the 161,000 v

on a party line basis or for paging in their own unit switchyard a cable tunnel constructed from 84 inch

areas precast concrete pipe connects the yard with the

An intercommunication system is provided for control building Asbestos cement trays on a 9inch

operating personnel It consists of twelve master in vertical spacing are racked on both sides of thetuntercommtmicationsetsone on each of nine unit nels and carry all low voltage cables for power and

control room desks in the shift engineer’s office in control

the water treatment building and in the mainelectrical
control room Any station can call any other Underground duet system

station on this system The wide dispersal of structures and load centers

requires an extensive underground duct system with

Cables cable trays and tunnels its necessary manholes to distribute power and control

The 4160 v auxiliary power circuits consist in circuits Standard asbestos cement conduits encased

part of buswork and otherwise of single conductor in a concrete envelope are used throughout

cables In dry areas and areas of high ambienttemperatures
cables are rated 5000 v with asbestos and Grounding system

varnished cambric insulation metal shielding and The main electrical grounding system is shown

asbestos braid Cables in damp or wet areas are in exhibit 6 As tested by means of the fall ofporated5000 v with rubber ozone resistant insulation tential method the ground resistance of the complete

metal shielding and rubber like jacket system was found to be 0.016 ohm The top soil

The larger cable sizes are determined on the consists of yellow clay and the sub soil of weathered

basis of current carrying capacity The maximum shale of various depths with scattered beds oflimeshortcircuit for the 4160 v system is 250,000 kva
stone and siltstone throughout the formation This

No power cable smaller than No 10 Awg The
type of subsoil has a relatively high resistance but a

size is adequate to prevent fusion of insulation and satisfactorily low ground resistance was obtained by

conductors at maximum short circuit conditions for embedding the conductors in layers of rock free clay

the period of time required for the appropriate relays The ground mat consists of 500 mcm bare copper

to trip the circuit cable buried in trenches not less than 9 feet below

Cables for 480 v auxiliary power and the various finished grade Wherever possible advantage was

control circuits are generally rated either 1000 v with taken of excavations for the powerhouse substructure

asbestos and varnished cambric insulation and as cable tunnels and cooling water conduits the cables

bestos braid or 600 v with rubber ozone resistant in were placed near the bottom of excavations and

sulation and rubber like jacket or plastic insulation embedded in well compacted clay Generator and

depending on the areas in which they are used transformer neutrals lightning arresters overhead

Cable trays 18 inches wide made of asbestos ground wires mechanical and electrical equipment

cement are used extensively throughout the power frames building steel yard structures fences railroad

house where a number of cables converge in the same tracks mechanical piping and conduit work are all

arc such as at the unit control rooms and auxiliary tied in with the grounding system
boards Separation on trays of 480 v power circuits

from control circuits is maintained throughout the Lighting

plant Except for runs on Ways cables are carried

in rigid galvanized steel conduit Lighting cabinets in the powerhouse are con

A cable gallery running longitudinally through nected to the single ph 3wire buses of the lighting

out the length of the powerhouse and consisting of switchboards through 2pole air circuit breakers Four

asbestos cement trays on steel supports is used es lighting switchboards are installed for the powerhouse

pecially to carry power and control circuits to the units 19 Each board has three separate bus sections

water treatment plant where the condenser cooling each bus section being fed by a single phase 167 kva

water pumps are located The gallery joins at the 480 240 120v transformer with voltage regulator on

outside wall of the powerhouse with an underground the primary side Distribution is by the usual maim
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distribution cabinets and branch circuits Practically SERVICE BAY AND OFFICE WING
all lighting in the powerhouse is cabinet switched

The illumination intensity varies depending upon the The service bay houses the maintenance shops

utilization of the area The intensity in nonworking and store room for equipment and
has basement areas for storage of larergpeair mpecahrtasn icalIt

areas is approximately 10 ftc in the turbine room and electrical equipment A covered loading plat

30 ftc and in the unit control room 75 ftc form extends the full length of the building adjacent

Emergency lighting is supplied from the 250 v

station control batteries and is placed at all vital Io
thoandalinragil osfidimngateraianld atrnudckeqluoiapdminegnt yainrdto afnacdilitoautitngof

cations such as unit control rooms generator rooms

and stairways The emergency lights are so placed
stphaecesbuiflodrintgh e opTerhaeting2 sstotarfyf olafbfiocreatorsieecst ionconcfoenretanicnes

as
toSftoarnmdarad paritndoufsttrhiael norlimghaltinglightfiinxgturseysstemare used

and assembly rooms and accommodations for the

throughout the plant with vaporproof fixtures in the visiting public exhibits 35 and 36
areas subjected to condensation Fluorescent fixtures

are used in the boiler room on the ground floor only SUBSTRUCTURE

with refractor type glassware units in the turbine

room unit control rooms are lighted by cold cathode The substructure is a reinforced concrete box
fluorescent tubes mounted above a continuous alumi about 210 feet on a side The basement floorelevanum

grid ceiling Two sources of ac supply in unit
gtiroonund751c onitsou1rs4 fuenetderbeltohwe stuhbestrgurcotuurned vfalorioerd frTohme

control rooms in addition to emergency dc supply elevations 758 to 742 except adjacent to thepowerassure
continuous lighting service house wall which extended down to elevation 715

Consequently the depth of backfill varied up to 35

Fire protection feet In order that the differential settlements would

The oil purification room oil storage room and be uniform and kept to a minimum in this broad

lighting off oil pump room have automatic carbon lightweight substructure the entire building area

dioxide fire extinguishing equipment Each room was excavated to elevation 740 the deep cut adjacent

has pipe headers equipped with discharge nozzles to the powerhouse wall was then backfilled to this

The headers connect through routing valves to carbon
weliethvatioan 1w2iitnhchrivesrangdravefliltearn

d
sTahnids amndaterbilaalnketwedas

dioxide cylinders The control equipment isconnectedto discharge sufficient carbon dioxide in each thoroughly compacted by vibrators Finally beginning

room to extinguish a fire Twenty 50 pound cylinders at elevation 740 a clay backfill of approximately 9 feet

are installed for protection of the three rooms Each was placed in layers of 6 inches The fill of limestone

room is equipped with 165 F thermostats which con residuum was thoroughly compacted by sheepsfoot

trol the carbon dioxide discharge Pressure switches rollers The structure rests directly on this fill and has

on the header give annunciation and warning light not experienced settlement of any consequence

indication operate door and damper releases and The basement floor is of beam slab construction

open holding circuits of oil pumps purifier and vent having the beams running perpendicular to thepowerfansUpon operation of a thermostat annunciation house The beams support the structural steel columns

is immediate but discharge of carbon dioxide and as well as the basement slab The slab is designed to

closing of fire door are delayed 90 seconds by means support a live load of 400 psf and to resist 6 feet of

of a timedelay pressure valve to allow time for uplift due to a maximum flood condition Thebasepersonnel
to leave the room At the entrance to each ment walls are concrete and of a cantilever type

room is an alarm bell a break glass type control sta doweled to the base slab These walls extend up to

tion for manual operation and a cutout switch with grade level and support the exterior building columns

indicating lights for deenergizing the control circuit and
tIhneitiaml aisnhrifnlkoaogre atofeltehveatieolneme7n6ts5 of thesubstrucwhenany one is working in the room ture due to cooling was controlled by locating con

Liquid carbon dioxide 15 pound portable type struction joints in both slabs and walls 50 feet apart

fire extinguishers are conveniently located throughout With adequate shrinkage reinforcement in theconthe
plant Around the boilers in high temperature crete and a fairly constant room temperature during

uasreeda

s
20In potuhned turdbriyn epowrodoemr acar1b0o0n poduinodxideliquunidits caarr

e plant operation the possibility of shrinkage cracks

bon dioxide wheeled type extinguisher is located be occurring following the construction period is small

tween each two units at the generator end and a For this reason contraction joints were omitted except

150 pound drypowder type for each two units at at the junction with the north wall of the powerhouse

the turbine end Raw water fire hydrants and hose

racks equipped with fog nozzles for use around elec SUPERSTRUCTURE

trical equipment is available for general fire protec Architecture

tion A separate high pressure water fire protection

system in the powerhouse is described in Powerhouse The service bay and office wing are attached to

Mechanical Features page 53 the north end of the boiler room In contrast to
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the powerhouse the functional design of the two

portions is readily apparent The 1story shop area

is masonry faced with buff gray brick similar to the

base of the powerhouse This wall also encloses the

lower story of the office section the upper story being

of aluminum window wall construction having end

walls of maroon Galbestos panels

The exlx sed steel frame and trim are painted

dark bluegreen The projecting canopy over the

loading dock is supported by steel beams cantilevered

from exposed steel wall columns fig 40
The lighter more graceful design and the use

of materials for the office section well express its

functions as compared to the massive powerhouse and

utilitarian service bay The lower story has aluminum

framed windows of generous size serving theindividual
offices which are shaded by a projecting

canopy fig 41 The second story front and rear

walls are of aluminum window wall construction with F1vRs 41Service bay office wing This 2story wing

the two upper rows of panels glazed with bluegreen contains offices and laboratories and facilities or the

heat absorbing plate glass The bottom row is of in visiting public

sulated steel panels with outer and inner faces of

yellow porcelain enameI The roof and end waIIs walls and acoustical tile ceilings Door frames are

project to form a hooded shade for the glass wall pressed steel and doors are wood flush type natural

Fascia and trim are of steel painted deep bluegreen finish birch

Interior The interior of the service bay is de An assembly room with a seating capacity of

signed for efficiency and minimum maintenance The about 200 is equipped for audiovisual demonstrations

structural steel and monorail system which serves all in connection with the various training courses and

shops are painted bluegreen Floors in working special group meetings fig 42 The room is about

areas are dark terra cotta colored concrete while those 28 feet wide by 46 feet long with acoustical plastered

in the storage areas are plain Walls are unglazed suspended ceiling sloping down to the projection

facing tile and the underside of the exposed steel roof screen wall from a coved light trough at the entrance

deck in the utility areas is painted offwhite for good end of the room Walls are walnut veneered plywood

light reflection natural finish with acoustical panels of perforated

The office area has dark cedar terrazzo floors asbestos cement board backed up with an insulating

blanket Doors are walnut veneer with frames and
and bases in the corridors toilets and locker rooms

and gray marbleized rubber tile and steel base in the trim of red birch

The entrance to the office spaces and visitors

offices and work rooms The offices have plastered lobby is off a landscaped parking area A broad

FI6URE40 Powerhouse service bay loading dock Adjacent FI6URE 42 Assembly room in the service bay seats 200 and

rall siding and truck yard Jacilitates material handling is equipped with audio and visual aids
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FWURE43 An attractive lobby is provided for visitors convenience A colorful mural depicts TV4s role in the nuclear age

walk of dark cedar terrazzo leads through the large ner and with the same design assumptions as for the

glazed aluminum entrance doors into a lobby with cast inplace slabs in the powerhouse

matching terrazzo floor brick and glazed tile walls Three pieces of equipment the boring mill the

and acoustical plaster ceiling A stair of matching metal shears and the drop hammer located in the

terrazzo leads to the second floor visitors lounge machine shop at elevation 765 were too heavy to be

finished the me as the lobby The stair well balus carried by this slab They are supported individually

trade is formed of brick faced planting boxes which on heavy pedestals extending to the basement floor

add interest and informality A cork joint around the top of these pedestals at the

The brick panel between the large windows of 765 floor prevents vibrations from being transmitted

the front wall and the end wall panel are both oc to the rest of the superstructure An additional piece

cupied by a 6foot high 8panel mural painted by a of equipment a metal lathe rests on the slab but

TVA staff artist The mural painted in vivid colors a 31 foot long supl rting concrete wall extending to

depicts in allegorical form the role played by TVA the basement floor was cast underneath it toprepower
in the nuclear age and particularly in opera vent any possible differential settlement of the lathe

tions of the atomic industries at Oak Ridge for which supports

the energy produced at Kingston is utilized The
lobby is shown in figure 43

From the visitors lounge a corridor overlooking

the boiler bay leads to an overlook balcony in the

turbine room about 14 feet above the operating floor

Large double glazed plate glass windows framed in

aluminum extend along the outer wall of the corridor

affording a view of the boiler room The overlook I

balcony fig 44 projects into the turbine room from

the corridor and provides a clear view of the entire I

turbine room

Structural steel

The service bay framing is the conventional beam

and stringer type with flat roofs Standard structural

sections are used throughout Overhead cranerunwaygirders and a system of monorail beams serve

the shop areas

Concrete floors

FlCURE44 4 visitors overlook balcony provides an un
All floors above the basement are of concrete con obstructed view oJ the turbogenerator room see figure

struction supported on steel framing in the same man 7 page 22
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FIGURE45 The service bay machine shop one of six shops provided jor the maintenance and repair of plant equipment

MECHANICAL FEATURES welding shops and into the boiler room A storage

Shops elevator with an opening onto the loading platform

facilitates access to the storage basement under the

On the basis of experience obtained by equipping shops The general arrangement of the shop equip

Johnsonville and Widows Creek Steam Plants with ment is shown in exhibit 36

machine tools and shop equipment similar facilities A centrally located tool room is convenient to

were specified for the Kingston project A tentative all shops Fire protection was accomplished byinterlistof shop equipment and its attendant layout were spersing hose racks cabinet and CO2 and carbon

developed from coordinated efforts of TVA’s Divisions tetrachloride hand and pressure type extinguishers

of Design and Power Operations After a reasonable throughout the shops Shops and storage roomsconperiodof operating experience a few additional items taining or handling hazardous materials were provided

of equipment were added to complete the full el with appropriate independent automaticallyopfectiveness
of each shop A complete list of the erated fire protection systems Each of the shops is

equipment installed is given in Appendix B Statis provided with 1inch air and water service hoseconticalSummary nections and ac and dc service receptacles

The service bay shops are all located at ground

level and are bounded by the loading platform Machine shop The floor area of the machine

equipped with a 2ton jib crane Monorail crane shop is 50 by 123 feet or approximately 6150 sq ft

facilities are also installed from the loading platform and is divided into two longitudinal bays by a row of

through the machine boilermaker blacksmith and four interior steel columns fig 45 One bay is
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served by an oerhead monorail and the other by a Small tools and miscellaneous equipment

5ton overhead traveling crane Movable jib cranes

are supplied for use in connection with work handling A sizable list of a variety of small toolscomprisat
the large lathes and the hydraulic wheel press An ing over 900 items for use in all phases of plant work

adjoining jig room serves the machine shop The repair and maintenance was compiled fromcoordisouthwestcorner of the machine shop contains a hated lists of TVA’s Divisions of Design and Power

degreasing vat with an exhaust hood and is enclosed Operations The original list was supplemented after

by a sheet metal partition to form a welding booth the plant obtained operating experience The follow

12 feet long and 10 feet wide ing general list indicates the principal small tools

Boilermaker blacksmith and welding shop The Warehouse wagon trucks hand trucks dollies

floor area of this shop is 49 by 64 feet and like the ladders and wheelbarrows

machine shop it is divided into two longitudinal bays Tools for machinists electricians carpenters

by interior steel columns The monorail traverses the welders and mechanics

shop both laterally and longitudinally serving the Electric drills

metal shear machine the metal bending roll radial Pneumatic hammers

drill bending brake and welding booth Hoods for Riveting hammers
removal of fumes were placed above the oil bath

the forge and the welding booth This shop was also Electric masonry saws

supplied with a jig room Bilge and manhole sump pumps

Electric paint sprayers and mixers

Steamfitter shop The steamfitter shop is divided Power and hand type grease guns

into two rooms with a paint shop adjacent to both Oil pumps and tanks

The floor areas are approximately 1600 and 850 sq Hoists scaffold hoisting winches service cans

ft There is an exhaust hood for the welding booth buckets and safety belts

and a jig room for storage to serve this shop Hydraulic and screw jacks

Electric shop The electric shop has a floor area Portable arc welders gas welding equipment

of approximately 2050 sq ft The monorail traverses welding rods regulators and accessories

the electric shop longitudinally Most of the equip Embossing presses and tape

ment in this shop was designed and built by TVA
Plumbing

Paint shop The floor area of the paint shop is

approximately 700 sq ft The room is equipped with The plumbing system for the service bay and

a thermostatically or manually actuated CO2 fire office wing includes toilet and shower facilities for

protection system A space 9 by 11 feet at the south all personnel employed in the service bay shopslabwestcorner of the paint shop is completely enclosed oratories and offices In addition there are public

and ventilated with filtered air to form a spray booth toilets service sinks drinking fountains laboratory

This room has an independent CO2 fire protection facilities a surgeon’s scrub up sink in the treatment

system room and four kitchen units exhibit 8l

Carpenter shop The area of this shop is ap Heating ventilating and air conditioning

proximately 800 sq ft One longitudinal wallsupportsracks for storage of lumber Workbenches and Heating The service bay and office wing are

tool cabinets are arranged along the opposite wall and heated by steam supplemented by portable electric

all operating machines are located down the central heaters

part of the room A bag type dust collector is in The airconditioned spaces and main locker

stalled for the woodworking machines Protection room of the office section are heated bythermofrom
fire is insured by an automatically operated statically controlled steam plant heaters located in

water spray system the air supply ducts to these rooms Thermostatically

controlled steam unit heaters serve the sh ops and

Chemical and instrument laboratories Approxi rooms of the service bay including the mechanical

mately 1I00 sq ft of area on the ground floor of the equipment room One of these units is shown in

office section is allotted to laboratory facilities The figure 46 Approximately 3360 pph of steam at 15 psi

laboratories are equipped for making boiler feed is supplied from the powerhouse building heating

water and condensate analyses and for checking system for this service

speeds vibrations pressures temperatures and other The heating facilities are designed to maintain

general plant tests It is also equipped for the repair a minimum of 72 F within the office spaces when the

and maintenance of plant instruments and for making outside temperature is 0F The shops are heated to

photographs a minimum of 60 F
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a supply fan ductwork alrdistribution fixtures and

a plenum or chamber in which the air is mixedfilteredcooled humidified and heated Chilled water

is used as the cooling medium and is stored in ahorizontal
insulated tank The water is cooled by a ten

tral water chilling system shown in figure 47 Cooling

and heating is thermostatically controlled and isdesigned
to produce a temperature of 78 F in theconditioned

spaces until the outside temperature rises to

85 F As the outside temperature continues to rise

the thermostats allow the inside temperature to rise to

a point that when the outside air temperature reaches

100T the inside temperature shall be 84 FThermostatic
volumetric damper control is provided for

rooms served by a common supply duct system The

storekeeper’s office in the service bay is served by a

separate selfcontained packaged airconditioning

unit The main locker and toilet rooms in the service

bay are partially cooled by an evaporative cooler

located within the supply air system to these rooms

Storage elevator

A plunger electric oil hydraulic elevator for

warehouse trucking and general plant use wasinstalled
just inside the east wall of the service bay

Capacity is 10,000 pounds at 30 fpm and travelextendsfrom the service bay basement floor elevation

751 to the ground level floor at elevation 765 The

hydraulic pump unit and the control equipment are

located in a machinery room at elevation 751adjacentto the elevator shaft Control is push button

FIGURE 46 Thermostatically controlled steam unit heaters

serve the non air conditioned spaces in the service bay and

oce wing

Ventilating The service bay and office wing are

ventilated for the removal of heat from electrical

equipment or objectionable fumes Air is supplied to

and exhausted from shops and other rooms requiring

ventilation through a sheet metal duct system Air

is removed by either centrifugal or roof ventilator

type fans The centrifugal fans are generally grouped

together for convenience of maintenance andductconnected
to the spaces served The airconditioned

spaces and main locker room are ventilated by a

separate air supply system at times when neither

heating nor cooling is required For ventilation

157,050 elm of air is supplied and 183,135 cfm of

air is exhausted

Air conditioning The offices public spaces and

assembly room are cooled and dehumidified heated

and humidified or ventilated A total of 109.37 tons

of refrigeration is used All the mechanicalequipment
is located in the northwest basement under the

office spaces For flexibility of control and due to

FIGURE 47A central water chilling system in the service

type and timing of loads three separate aircondition bay mechanical equipment room supplies 109.37 tons of

mg systems are employed Each system consists of refrigeration needed in the service bay and office wing
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automatic A 12 inch diam steel cylinder is sunk The veritilating and airconditioning boards are

into the ground beneath the center of the elevator control center type and furnish power to ventilating

platform for the elevator plunger and airconditioning equipment which serves the

lobby offices shops storage area and related spaces

Piping systems The alrconditioning equipment may be used for

Raw water The raw water for the service bay heating cooling or ventilating

The lighting and heating board

irsawsupwplaietedr bsyystaem10 inexchhibhitead7e9r frwomhichthealspoowceornhnoeucstes
two sections Each section is fed

froims diavid1ed00 kinvtao

into the yard raw water system This header supplies single ph 480 240 120v transformer with aninducwaterto 18 fire hoses 13 service water connections tion type voltage regulator on the primary side Co
and the airconditioning equipment maintain a constant and correct voltage on the

lighting circuits

Domestic water Domestic water for the office

wing is supplied by a 3inch pipeline and that for the

service bay by a l2inch pipeline both from the Lighting

powerhouse exhibit 81 A ll00 gallon capacity Lighting cabinets in the service bay and office

hheoatterwsatesrupptalineks emqousitppeodf thweithhotfouwrate9r kwreqiumirmemeresniotsn
wing are connected to the single ph 3wire buses of

for the service bay and office wing One small remote the lighting switchboard Distribution is by the usual

area is supplied with hot water from a 50 gallon mains distribution cabinets and branch circuits

electric water heater A hot water distribution header Local switching is provided for shops laboratories

forms a loop through the office section and a circulat and offices with cabinet switching for storage areas

ing pump controlled by an immersion thermostat in Flourescent fixtures are used throughout the

the header ensures that hot water is available at all service bay and office wing except in the lobby and

times public areas where special fixtures were selected to

Compressed airThe compressed air for the harmonize with the architectural treatment

service bay is taken from the powerhouse service air The illumination intensity varies with theutilisystem
through two 3inch headers and serves thirty zation of the area The intensity in office areas is

one 1inch service outlets located throughout the shop 50 to 60 ftc in storage areas 20 ftc and in machine

areas and airconditioning and ventilating equipment shop areas 50 ftc
room Air is also served to ten Iinch outlets in the

chemical and physical laboratories and instrument Fire protection

shop exhibits 72 and 73
The lubricants storage room paint shop and

Vacuum cleaning The vacuum cleaning system paint spray booth have automatic CO2 fireextinguishin
the service bay is connected to the central cleaning ing equipment Each room has pipe headers equipped

system in the powerhouse Forty three inlets are lo with discharge nozzles Each header connects through

cated in various places throughout the service bay routing valves to a bank of twelve 50 pound CO2

and office wing cylinders The paint spray booth has a supplementary

bank of two cylinders Each room is equipped with

ELECTRICAL FEATURES 165F thermostats which initiate the CO2 discharge

Auxiliary power boards The control equipment is connected so as to discharge

the correct number of cylinders in each room to pro

The power requirements of the service bay and vide sufficient concentration of CO2 to extinguish the

office wing are supplied by four auxiliary boards fire Operation of the system will immediately initiate

exhibit 5 The service bay 480 v auxiliary power visual and audible signals and after a time delay of

board is supplied by duplicate feeders from the power 20 seconds to permit personnel to leave the room the

house 480 v common board sections A and B The fire door is released and CO2 gas is discharged

incoming feeder breakers and bus tie breaker are Electrical circuits in the room are deenergized by

interlocked so the two incoming feeders cannot be pressure switches which release contactor holding

paralleled Each bus section is fed from its own in coils on such equipment as dampers and supplyexcomingfeeder with the bus tie breaker open In haust fans A break glass type control station for

case of power supply failure the affected bus will manual operation and a cutout switch for deenergizing

transfer automatically to the other bus section after the control circuits of the system when workmen are

an adjustable time delay When the power supply busy in the room are located near the entrance to

returns normal conditions will be restored auto each room

matically The service bay ventilating board air Portable CO2 and vaporizing liquid extinguishers

conditioning board and lighting and heating board are conveniently placed throughout the service bay

are fed from this board and office wing
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FIGURE 48Intake structure and pumping station The 18 circulating water pumps are capable oJ supplying over a million

gallons per minute

Communication equipment CIRCULATING WATER SYSTEM

In addition to the normal telephone facilities The structures composing the condensercireulatthe
office spaces are equipped with 13 master inter ing water system include a combined intake structure

communication sets located in the superintendent’s and pumping station fig 48 a chlorination system

office and various other offices Any station can call supply conduits between pump and condensersconany
other station on this system An office key tele densers discharge conduits between condensers and

phone system Key BX is also provided for the discharge structures and the discharge structures

offices of the superintendent the clerk and the Water flows to the intake from the EmoryembayreceptionistThis Key BX system has four circuits ment side of the plant site through an intake channel

tied in with the local PAX telephone system and one and is discharged to the Clinch embayrnent side of

common battery circuit connected to the manual tele the plant site through the outlet channel

phone switchboard in the control building The re The combined intake
ceptionist can pick up answer hold and transfer

structure and pumping

calls on any of these circuits Similar features are station is located north of the powerhouse and houses

supplied for the other three offices the equipment for screening debris from the condens

A teletypewriter with a terminal in Chattanooga ing water and pumping it through the condensers

is located in the receptionist’s office The channel fig 49 The intake structure also serves as the

connecting the two terminals is via microwave radio intake for all other raw water requirements of the
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plant such as cooling fire protection service and duce full output of one unit at 2 inch Hg absolute

supply for the water treatment plant back pressure However both pumps are operated

Each condenser circulating water pump is in continuously at design capacity under these conditions

stalled in a separate suction pit covered by a trashrack because the reduced back pressure produces far more

and traveling screen The pumps for units 14 have power than is used by the second pump
48 inch diam discharge T’s connected throughreducers

to 36 inch diam hydraulically operated cone Normal and emergency operation

valves From the cone valves the discharge lines of

each pair of pumps are brought together through a Between each pair of pump pits there are 8footwyeconnection to a 78 inch diam concrete intake square sluice gates In case of screen failure these

pipe through which the water flows to the power gates may be opened and water obtained from the

house The pumps for units 59 have 54 inch diam adjacent pump pits until repairs to the screens can

discharge T’s connected through increasers to 60 inch be made During this time pump efficiencies will be

diam hydraulically operated butterfly valves From somewhat reduced due to turbulences in the pits

the butterfly valves the discharge lines of each pair but continued operation of the generating units is

of pumps are joined through a wye connection to a possible The sluice gates are hand operated from

96 inch diam concrete intake pipe through which floor stands mounted on the deck of the pumping

the water flowsto the powerhouse Within the power station Water enters the intake structure through

house substructure the concrete pipe connects to a trashracks consisting of vertical inch thick steel

rectangular flume formed in the foundation Im bars spaced so that the clear opening is 3 inches

mediately below the condensers each water passage The racks are cleaned by a rake operated by the intake

divides into two 54 inch diam vertical pipes for units gantry crane The bottom of the screen well curtain

14 and 60inc diam pipes for units 59 flowing walls is below normal water level This aids inmainthroughmotoroperated gate valves which direct half taining stratification of the water drawing it from
of the water to each side of the condensers At the the cooler lower depths and seals the screen chamber

discharge end piping similar to that on the inlet side from freezing weather Following the trashracks the

conducts the water out through the substructure to water passes through traveling screens having inch

the harbor Motor operated butterfly valves are used mesh Differential pressure gauges are provided to

on the outlet side to permit throttling the flow for indicate the loss of head across each pair of racks

test purposes Each of the square concrete discharge The loss of head is a measure of screen or rackcleantunnels
is equ pped with a stoplog slot for unwatering liness when velocity through the racks drops to 0.543

purposes All heads in the system are those due to fps for units 14 and 0.731 fps for units 59 the screens

friction inasmuch as the water is pumped from and and or racks should be cleaned Debris collected on

to the same lake level through a closed system below the screens is washed off into a sluice trench that

siphon break limitations exhibit 69 extends the length of the pumping station deck and

Great care was taken in the hydraulic design of empties into a 27 inch concrete pipe which conveys

water passages in the system to keep friction losses as the trash to the lake downstream from the intake

low as economically feasible Velocities throughout channel

the system were maintained at approximately 7 fps Before starting a condenser circulating water

except at the reduced sections through the cone valves pump the system is filled with water to minimize

of units 14 hydraulic disturbances and prevent water hammer

which might damage the conduits or condenser One

Design flows through the condensers pump is started at a time The pump motor and
discharge valve are so interconnected that the valve

With an average summer water temperature of will open as the pump starts to rotate The valve is

75 F each generating unit for units I4 will require opened as slowly as possible in order to produce the

90,000 gpm to obtain a back pressure in the condenser least hydraulic disturbance in the systemcommensurnotexceeding 2inch Hg absolute and units 59 will ate with pump motor overload When the first pump

require 121,400 gpm under the same conditions With of each unit is started the discharge head rises toward

one circulating pump per unit operating enough cool shutoff but as the discharge valve slowly opens the

ing water would be pumped to operate at full unit head drops to about 10 feet corresponding to a flow

capacity at a back pressure of not over 3 to 1inch of about 68,000 gpm for each of the pumps of units

Hg absolute at maximum river water temperature of 14 For units 59 the head drops to about 12 feet

80 F Thus two pumps are normally in service but corresponding to a flow of about 80,000 gpm for each

in case of a breakdown one pump will provide pump The second pump of each unit is then started

sufficient water to keep the generating unit operating and its discharge valve opened The discharge head

at full capacity but at a somewhat reduced efficiency rises to above the design point and then drops to a

With the colder water available during the winter stabilized head of 21.5 feet with a flow of 97,000

months and both pumps operating back pressures gpm for each pair of pumps for units 14 For units

approach 0.5 inch Hg absolute Under these con 59 the head drops to 21 feet with a flow of 130,000

ditions one pump can furnish enough water to pro gpm for each pair of pumps The pumps are also
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stopped individually When the first pump is stopped Two types of skimmer walls were investigated

the pump motor and the discharge valve are so in one a floating type similar to a floating boom used at

terconnected that the pump will start to decelerate Pickwick the other a fixed skimmer wall supported

and the valve close together The closure time of on piers and with openings at the bottom Either

the valve is set to prevent a surge of negative pressure type of wall would allow only the cooler bottom

in the condenser system which will occur if closure water to pass through provided the velocity of flow

is too rapid and to prevent a reversal of flow through is held below 0.67 fps The fixed types costing less

the pump from the second pump which will occur if initially and requiring considerably less maintenance

the closure is too slow When stopping the second were selected for the final design The skimmer wall

pump the discharge valve is left open until all flow as constructed is shown in figure 50 There are five

m the system has ceased after which it is closed clear openings having an aggregate area of 3600 sq ft

manually to pass the 1,000,000 gpm flow of cooling waterrequired
for the 9unit plant

INTAKE CHANNEL The walls suspended between the piers are made

The pumping station is located at the head of a up of two types of prestressed concrete beams desig

4500 foot long intake channel which extends to the nated type A and type B respectively The type A
original streambed of the Emory River in the Swan beams are used in the upper portion of the wail and

Pond embayment of Watts Bar Lake exhibit 15 each beam is designed to carry its full dead load plus

In order to obtain the cooler water from the bottom a horizontal wave force of 250 psf The type B beams

of the old streambed a skimmer wall was constructed used for the bottom portion of the wall are designed

at the river and the flow of cooler water which comes for their buoyant weight and a reduced horizontal

under the wall remains separated from the lake in a wave force of 125 psf Each beam has a 1inch

channel formed by the construction of an earth dike raised portion on the top at each end so that allverabout3700 feet long running parallel to the lakeshore tical load is transmitted from beam to beam through

To reduce the required length of the skimmer wall the ends only Flow through the resulting 1inch

dikes adjacent to each end of the wall were con aperture between the beams was prevented by arubstructedof rock placed on a steep slope of about 1 ber seal cemented to the top of each beam prior to

on 1.35 and in order to restrict the flow of warm placing exhibit 12 For handling two liftingdesurface
water through the voids in this rock the zone vices each with a 2inch diam pin are cast in the

between normal pool and maximum drawdown was top of each beam
filled with crushed stone graded from fines to 1inch Preload Construction Corporation of New York

size The dug portion of the intake channel adjacent City designed the prestressed beams Prestressing

to the pumping station was cut through earth and was accomplished by cables wound in grooves cast

shale to a bottom elevation of 711 feet The size of in the sides of the beams These grooves were later

the ditch was such as to restrict the maximum velocity filled in The beams were cast and prestressed by

of the flow to about 3 fps Concrete Engineering Company of KnoxvilleTennesseein accordance with the design by Preload

Skimmer wall Construction Corporation The cylindricalsteelencased
concrete piers supporting the walls made up

During the summer season April through Otto of the precast concrete beams are anchored to the

ber the water in Watts Bar Lake in the area near the bedrock of the riverbed and are each designed for a

plant becomes thermally stratified with warm water horizontal force of 1 kip per linear foot of wall or

of up to 90F temperature near the surface and cooler a total of 59 kips applied at elevation 742.5 The

down to 75 F or below toward the bottom This materials and construction procedure for the skimmer

stratification has some stability and will be maintained wall piers were very carefully selected and planned

as long as the average velocity of the water is kept to provide for pier construction in 40 foot depth of

below 0.67 fps With this cooler water available the water without the use of a cofferdam A navigation

design of the condensers was based on using water blinker is installed on top of pier No 2 to define the

of 75 F maximum temperature and provide a means right edge of the navigation channel

for supplying it to the condensers

One scheme involved excavation of a channel of Submerged dam
sufficient size to limit the maximum velocity of flow

to about 0.5 fps assuming all flow to be held below The construction of the skimmer wallsubstanelevation726 all the way to the pumping station tially lowered the temperature of water delivered to

The cost of such an excavation was prohibitive thus the condensers during the summer months A still

preventing the use of the scheme Low temperature further significant reduction was obtained by theconwatercould however be obtained at reasonable cost struction of a submerged dam or barrier on the Clinch

by placing a skimmer wall at the old channel of the River near mile 3.9 about one half mile downstream

Emory River designed to pass only the cooler water from the mouth of the Emory River The computed

mto a separated channel leading to the pumping reduction in temperatures was as much as 4.5 Frestation
sulting in a substantial saving in fuel consumption
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FmURE 50The water oJ the Emory River at the north end of Kingston’s condenser water intake channel is much colder

along the bottom than on the surJace ,4 skimmer wall has been built to use this deep layer of cold water Jor more eclent

operation The wall literally skims off the warmer surface water and the cold water continues on to the condensers

The dam is built of quarry run limestone dumped the screen and pump wells unwatered up to 50perintoposition from barges The 6foot wide crest is cent The trash is washed from the traveling screens

at elevation 722 which will ensure an adequate navi into a steel trough flush with the deck and carried

gation depth at all times to a concrete trench at the east end of the building

which discharges into a 27 inch diam concrete pipe

PUMPING STATION line below the ground level This pipeline runsunderground
in a southerly direction for 1442 feet to empty

The pumping station structure exhibits 13 and into the outlet channel at the discharge structure

14 is composed of screen wells pump wells and a

valve room The structure is about 300 feet long 53 Intake stoplogs To permit a screen well or an

feet wide and 50 feet high A 17 foot wide truck adjacent condenser pump well to be unwatered for

access deck is constructed at the east end of the maintenance work it is necessary to close off one or

structure The structure rests on bedrock and is more intake passages This is accomplished by the

divided into three sections to reduce shrinkage stresses stoplogs provided Each set consisted of an upper

The operating deck is at elevation 758 three feet and a lower section comprising a steel skin plate

above maximum design flood Each of the three supported by vertical channel end posts andhorisections
of the intake structure is designed to be stable zontal beams equipped with rubber water seals Each

against an assumed critical condition for floating and section is handled independently by the 15 ton deck

overturning with the reservoir at elevation 755 and gantry crane and a special lifting beam
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Condenser circulating water pumpsEach pump ing the raw water to the water treatment plant and

ing unit is a mixed flow vertical wet pit type con for initially filling the condenser circulating water

sisting of a flanged discharge column with discharge systems These pumps operate from the same pits

elbow fitted for a Victaulic coupling The discharge as the screen wash pumps Two pumps are used

elbow and the Victaulic coupling are above normal normally the third is a spare

water level and accessible so that the entire discharge

column may be pulled for repairs without unwatering Controls The control room for the pumping

The circulating pump shaft bearings are of rubber station is incorporated in the water treatment plant

for units 14 of leaded bronze for units 59 and are second floor level and overlooks the pumping station

lubricated with filtered raw water Lubricating water deck The condenser circulating water pumps can

is supplied from the station raw water distribution be started and stopped from this point In addition

system indicators show operating conditions and an alarm

The pump motors are 350 hp 272 rpm for units and annunciator board warns of abnormal operating

I4 and 450 hp 318 rpm for units 59 vertical in conditions

duction type with selflubricated oil type guide bear The instruments in this room include thefollowings
and Kingsbury type thrust bearings ing 1 The thrust and guide bearings on thecirculatingwater pump motors are equipped with high

Screen wash pumps Six vertical turbine type temperature thermostats which actuate an alarm

pumps located in the valve room of the pumping system 2 Pressure switches in the circulating water

station provide pressure water for washing debris pump bearing lubricating waterlines actuate theanfromthe traveling water screens One 1400 gpm nunciator and sound an alarm for abnormal high or

pump is provided for each four screens and an addi low flows 3 Controls for operating and indicators

tional pump is used for a spare The pumps are to show the positions of the cone valves and butterfly

located between pairs of circulating pumps and take valves on the discharges of the circulating water

their supply from the wells directly under the floor pumps 4 Differential head gauges which show loss

slab of head through the screens and trashracks On loss

of head the annunciator board and an alarm are

Cone valves A 36 inch hydraulic cylinder op activated indicating that the screens or trashracks

crated cone valve is installed in a reduced section of must be cleaned Screen wash pumps are started by

the discharge piping of each circulating water pump push button control on the deck of the intakestrucfor
units 14 The valves are controlled by solenoid ture A pressure switch in the wash water supply

operated valves interlocked with the pump controls pipe to each screen automatically starts the screen

The cone valve control piping is so arranged that in motor The screens will not operate unless thecleancase
of electrical failure or power water failure the ing spray is operating at or above a satisfactorypresvalvewill remain open A 3inch treated water sure 5 Indicating lights in the control room show

supply line connects to the header supplying power whether the screen motor is operating or not and a

water for the operation of the valves This line is speed indicator shows the screen travel in feet per

installed within the building and connects to the minute

treated water pump supply header in the water The motoroperated valves on the inlets and

treatment plant outlets of the condensers are controlled locally from

Butterfly valves A 60 inch hydraulic cylinder push button stations and lights on the boards in the

operated butterfly valve is installed in an increased powerhouse unit control rooms and the control room

section of the discharge piping of each circulating at the water treatment plant indicate their position

water pump for units 59 The valves are controlled

by solenoid operated valves interlocked with the Drainage sump pumps Building leakage and

pump controls The butterfly valve control piping drainage from the various functions of the valve room

is so arranged that in case of electrical failure the are collected in a concrete gutter and conveyed o

valve will remain open The same treated water a sump From the sump the water is pumped into

header that supplies the cone valves is reduced to 2 the intake channel by a duplex float controlled sump

inches and provides power water for the operation of pump This unit consists of two vertical single stage

the butterfly valves A spring loaded check valve is pumps each with a capacity of 30 gpm
installed in the treated water header between the

section that supplies the cone valves and the section Heating and ventilating The intake structure

for the butterfly valves Two hydro pneumatic tanks valve room is generally heated and ventilated for the

are connected to this line and provide operating protection of the equipment from dampness The

water for the butterfly valves in case of failure of the room is heated by thermostatically controlled electric

unit heaters and the supply air for winter ventilation

treated water system is tempered by a thermostatically controlled electric

Raw water supply pumps Three vertical turbine blast heater Portable electric heaters providesuptypepumps each with a capacity of 240 gpm against plementary heating The installed heating capacity

a discharge head of 85 feet are provided for supply is 127.5 kw and 24,000 cfm air
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Power and contr circuits 1500 and 8000 lb per 24 hours respectively for the

units 14 pumps and the larger pumps for units 59
The condenser circulating water pump motors

two per unit are fed from the 4160 v unit boards in Feeding and distribution systemThe installed

the powerhouse Controls for these motors and their equipment includes two chlorinators and two liquid

associated cone valves are located on the vertical chlorine evaporators The chlorinators are theaircontrol
panels in the water supply control room in the operated water diaphragm vacuum type designed

water treatment plant Other power requirements for for semiautomatic or start and stop operation The

the circulating water system such as traveling screen two liquid chlorine evaporators are the electrically

motors wash pump motors water treatment motors heated hot water type The chlorine liquid and gas

lighting heating and ventilating circuits are fed from lines are of extra heavy genuine wrought iron the

the 480 v main and feeder boards and the heating chlorine solution lines are rubber linedstandardventilating
and lighting board in the water supply weight steel A schematic diagram of the system

control room is shown in exhibit 82

Circulating water pump control panels Operation The starting and stopping of the

operating cycles and the alternation of dosing from

The circulating water pump control board con one pair of pumps to another are accomplishedautosists
of five vertical panels located in the water supply matically by a manually adjustable program controller

control room Mounted on these panels are the cir which actuates solenoid air valves on the injector

culating water pump motor and valve control switches water shutoff valve the chtonnator air shutoff valve

indicating lights ammeters interlock and annunciator and the shutoff valves for each pair of pumps The

auxiliary relays and annunciator windows time and rate of dosing are adjusted manually

Sufficient meters are furnished so that one chlori

Gantry crane lifting beam and trash rake nator can be used to dose the units 14 pumps and the

other the units 59 pumps The use of the chlori

Gantry crane A permanent traveling gantry nators can be alternated by a manual adjustment on

crane was erected on the intake structure for installing the program controller and by changing the meters

and servicing the pumps traveling screens stoplogs

and trashracks and for other miscellaneous handling Chlorine storage Liquid chlorine is supplied

in that area The installation and servicing of large from either a single unit tank car or one tonconvalves
on the landside and the operations of handling tainers to the evaporators where it is changed to a

trashracks and a trash rake on the waterside required gas and delivered to the chlorinators Thechloricantileverextensions of the gantry frame A lifting nators measure the gas which is fed to thewaterc
apacity of 15 tons was essential for lifting the heaviest operated injectors where it is mixed with water to

pxece to be handled the main section of a condenser form a chlorine solution and delivered to the diffusers

water pump at the suctions of the condenser circulating water

pumps in the pumping station

Lilting beam A special lifting beam facilitates

handling of the stoplogs and trashracks at the intake Chlorination building

structure by the intake gantry crane This lifting

beam was equipped for attachment to the crane hook The 2level chlorination building is located at the

for attaching to and detaching from a stoplog section south end of the intake structure Railroad unloading

or trashrack section and for guiding down the stopl0g and chlorine storage facilities are provided at the

slots and trashrack guides of the intake structure south end of the upper level fig 51 An enclosed

chlorination and equipment room is located at the

Trash rake A special design of trash rake was lower level The building is rectangular with a

installed for the removal and disposal of accumulated length of 70 feet a width of 30 feet and a height

refuse from the trashrack surfaces at the water face of 24 feet
of the intake structure

Concrete structures At one end of the chlorina

Chlorination of circulating water tion building is a 1story reinforced concrete structure

19 by 26 feet containing chlorination ventilation

Purpose and operating requirements The chlori and electrical equipment rooms The roof for the

nation system intermittently and alternately doses the structure is a 9inch thick fiat slab designed as a

flow of water to each pair of condenser circulating 2way slab monolithic with the supporting 8inchwaterpumps to inhibit growth of algae in the water thick walls Its top face is exposed without any

passages and condenser tubes The water requires roofing materials being applied

dosing at a rate of 1 to 5 ppm in order to obtain a The 8inch thick concrete floor slab of thestrutresidualof 0.5 ppm at the condenser outlet At this ture acts as a foundation slab distributing all the

assumed dosing rate it requires that chlorine be fed building load to the ground The steel columns of

at rates between 1100 and 6000 lb per 24 hours and the building rest on concrete wails that extend 5 feet
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Heating and ventilating
is heated by a

thermostatic aTllhye cocnhtlroorlilneadtor elercotorimc

blast heater located in the fresh air supply fan system

Portable electric heaters provide supplementaryheatingin other rooms The installed heating capacity

is 45 kw and 3000 cfm air is supplied

Crane and liting beam An underhung crane of

2 ton capacity was provided in the chlorinationbuildingto handle 1ton chlorine containers from railroad

cars to storage areas in the building The capacity

of the crane was set by the weight of a filled 1ton

chlorine container which is approximately 3000

pounds A special lifting beam was provided for this

specific service The crane consists of twounderhungtype
end trucks connected by an Ibeam girder and

bracing members The end trucks operate on the

lower flanges of two Ibeams suspended from the roof

FchLlOorUinReS 5t1h roCuhglhordiinffautsioerns lbouciladtiengd beneInattehrmthietteinnttakedsosoeJs thole

of the chlorination building A 2ton capacitytrolleycondenser
circulating water pumps inhibit slime growth in type electric hoist operates on the lower flange of

water passages and condenser tubes the crane bridge girder Hoist trolley travel and

bridge travel motions are powered by electric motors

Power of 440 v 3 ph 60 cycles is supplied to the

above the floor slab and a minimum of 1 foot below bridge by collectors and enclosed conductors mounted

and carry the load to separate foundations carried on the roof beams of the building and to the hoist by
down to existing ground collectors and enclosed conductors mounted on the

Architecture While the chlorination building is crane bridge structure Controls are the pendant

a part of the water treatment plant and adjacent push button type

to the previously described water treatment struc A special lifting beam was provided with the

ture its function dictated a different architectural underhung crane in the chlorination building for

treatment handling 1ton chlorine containers This lifting beam

A low flat decked concrete enclosure houses is provided with a suitable means for attaching to the

chlorination ventilation and electrical equipment crane hook and with special swinging hooks for quick

with the superstructure being of steel frame partially attachment to the chlorine container

enclosed for storage and with a pass through for

trucks The end walls of the superstructure are of INTAKE CONDUITS
maroon steel panels extending to within 3 feet

of the 5foot high concrete base The sides have Preeast concrete pipes

steel panels in steel frames set between the structural

steel columns with open space above and below The The condenser cooling water flows from the

color scheme of the office wing is repeated here with pumping station to the powerhouse in nine concrete

dark blue green exposed steel frame maroon siding pipelines four of 78 inch id and five of 96 inch id

and yellow wall panels At the pumping station each pipeline is connected to a
steel wye with branches from two pumps The 78

Structural The upper level of the building is inch diam pipe used for units 14 will accommodate a

a steel structure consisting of three bavs The end flow of 97,000 gpm with a velocity of 6.5 fps and the

bay is open to permit passage of freigt t cars The 96 inch diam pipe for units 59 will carry a flow of

framing consists of clear span roof girders beams and 130,000 gpm with a velocity of 5.75 fps The intake

columns of wide flange sections The longitudinal pipes as well as the discharge pipes were all cast in

framing selected for aesthetic considerations was 16foot lengths with selfcentering rubber gasketed

analyzed as a rigid frame Crane runway beams are watertight joints and were manufactured at the plant

suspended from the bottom flange of the roof girders site by the Lock Joint Pipe Company Leaving the

for a 2ton overhead crane Both shop and field south side of the pumping station the pipes run south

connections were welded and parallel at a slope of approximately 0.3 percent

Electrical The electrical equipment room con until they separate by two’s and join the pouredintainsa 3panel control center type 480 v board which place concrete conduits leading into the powerhouse

is fed from the water supply 480 v main board This These poured inplace conduits which vary in length

board supplies the power for heating ventilating from 74 to 144 feet were adopted to allow the use of

lighting and miscellaneous circuits throughout the sharper curves than is customary for use where the

area A telephone and telephone jacks are provided conduits turn in between the stack foundations With

for communications the exception of the rectangular formed single con
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duit No 9 each poured inplace section is a double on the side of the stoplogs and extend the full height

conduit with two rectangular openings having transi of the slot At the lower portion the channels are

tions to the round precast pipes They all have a framed into and welded to ainch bent plates which

downward slope of 20 percent or more toward the are framed around the openings to provide a true

west wall of the powerhouse load bearing surface for sealing the stoplogs A sill

beam extends across the bottom of the opening A
Powerhouse section welded steel dogging hook is provided in each slot

near the deck for suspending the stoplogs
Between the exterior wall of the powerhouse

substructare and the condenser the rectangular con TRANSFORMER YARD
duits are cast into the heavy blocks of the powerhouse

base slab Within the powerhouse a 20 inch diam General design

cast iron manhole with a safety lock to preventremoval
under water pressure is installed for access The transformer yard is located just outside the

into the conduits east wall of the turbine room in order to keep the

heavy low voltage generator bus as short as possible

DISCHARGE CONDUITS STOPLOGS AND GUIDES So as not to create a fire hazard to the powerhouse in

case of transformer fire each main transformer

Discharge conduits station service transformer and neutral reactor is

Within the limits of the powerhouse the discharge surrounded by a water sprinkler system operated

conduits are similar to the intake They are con automatically in case of fire or by transformer

structed in pairs with the exception of the single differential relay operation

conduit No 1 and all return to the west wall Here The installation consists of nine main fig 52

located midway between the intake pairs the dis and nine unit fig 53 station service powertranschargeconduits leave the powerhouse as poured in formers one per unit and two common stationservplace
concrete sections which convert to precast ice power transformers See exhibit 93 for general

pipelines after the sharp turn around the stacks arrangement plan of transformer yard and switchyard

These pipelines cross underneath the intake pipelines and figure 52 showing main transformer connections

and continue south to the discharge structureBecauseof the large external load on these deep pipes

both the 78 and the 96 inch diam discharge pipelines

are supported on a continuous concrete cradle

The discharge structure is a reinforced concrete

headwall consisting of a center wall flanked by two

wing walls The structure is poured around the ends

of the nine discharge pipelines and also retains the

roadway fill from spilling into the channel

Discharge conduit stoplogs

There are two stoplogs one for use in the dis
charge conduits of units 14 and another somewhat

larger for use in the discharge conduits of units 59
The function of these stoplogs is to close the discharge

conduits against tailwater to enable the conduits to

be unwatered for inspection and repair Eachstoplogconsists of a steel skin plate supported by vertical

channel end posts and horizontal beams and is

equipped with rubber water seals to effect a closure

Suitable lifting chains are provided for handling and

dogging by a mobile crane When not in use each

stoplog is stored in the upper part of one of its

respective slots by hanging from a dogging hookattachedto the outlet structure

Stoplog guides

Guides are provided for the discharge conduits

to permit closing off the conduits for inspection and

repairs The stoplog slot in each conduit is located FmuRE S2170 OOOhvamain transtormer No 2 Location

at the exit end of the conduit The guides are made oo thethetransformerpoweryahrodurseeducesfacilitileeSntghtehJUouSttsidetohfetheheavy easltow Wall

up of heavy 6inch channel sections to suit the shoes voltage generator bus
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voltage bushings The unit station service transformer

is located directly under the generator bus and tapped

off this bus through disconnecting links Noswitching
is provided at generator voltage Connections from

the transformer highvoltage side to the 161,000 v
switchyard are made bv an overhead line with

161,000 v oil circuit breakers connecting thetransformer
to either the switchyard main or transfer bus

A highvoltage buildup at the main and common

station service transformer terminals due to lightning

or switching surges is prevented by mounting

161,000 v lightning arresters rated 145,000 v rms

maximum line to ground on the transformer tower

close to the high voltage bushings and in such position

as not to block movement of transformer to thesetdown
position Each common station servicetransformer

is fed from a separate bus section of the

161,000 v switchyard

Main power transformers and reactors

The main power transformers for units 14 are

rated 170,000 kva 161 17.1 kv forced air and oil

cooled those for units 59 are rated 230,000 kva

161 19 kv forced air and oil cooled Eachtransformer
is equipped with inert gas equipment with

low gas pressure alarm contact oil level gauge with

low level alarm contact oil thermometer with

hightemperature
alarm contact

ing temperature detectors foranodperraetsiiosntancoef tyapetemwpeirnad

ture recorder

Manual no load full capacity tapchanging

equipment is provided on the high voltage winding

with three 22 percent taps above and one 2 per

FIGURE53 Unit 1 station service transformer 9000 11,250 cent tap below 161,000 v The high voltage windings

kva located beneath screen enclosed generator bus provides are wye connected and have a basic impluse insulation

power for unit 1 motordriven auxiliaries under normal level of 750,000 v The neutral of the 161,000 v

operation windings is grounded through a current limitingreactorThe low voltage windings are delta connected

A transformer track extends the length of the and have a basic impluse insulation level of 150,000 v
transformer yard with setdown tracks at a 90 degree The 161,000 v neutral is grounded through a

angle and at the same elevation 6 inches above grade reactor which is shunted by a surge arrester The

An auxiliary hoist in the powerhouse roof truss pro reactor is oil immersed selfcooled and equipped

vides untanking facilities The two 90 ton power with shielding to prevent excessive heating in the

house cranes are adequate for moving the transformer tank walls The reactors for units 14 are rated 12

to the service bay setdown track ohms and for units 59 rated 10 ohms The trans

The transformer truck wheels are mounted on a former neutral end is insulated for 46,000 v The

pinion with a fastening device By jacking the trans reactance chosen is sufficient to limit the lineto ground

former and loosening the fastening device the truck fault current to a value below the phase tophase fault

wheels can be rotated 90 degrees The setdown track current yet low enough to assure voltage stability and

gauge is 10 feet the trucks when rotated fit the stan fast dependable ground relay operation

dard track gauge of 4 feet 8 inches

Unit station service transformers and resistors

Main electrical connections The unit station service transformers for units

Generation of units 14 is at 18,000 v generation 14 are rated 9000 11,250 kva 17.1 4.16 kv oilinsuefunits 59 is at 20,000 v with a 3ph stepup trans lated and forced air cooled those for units 59 are

former for each generator for connection to the TVA rated 12,000 16,000 kva 19 4.16 kv oil insulated and

161,000 v transmission system The outdoor section forced air cooled Each transformer is equipped with

of the generator bus is carried overhead at a height inert gas equipment with gas cylinder low pressure

convenient for connection to the transformer low alarm contact transformer tank high and low pres
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sure alarm contacts oil gage with low level alarm former towers to the switchyard are shielded by two

contact oil temperature indicator with high tem steel ground wires carried 20 feet above the phase

perature alarm contact and winding hotspot high conductors The ground wires are solidly connected

temperature alarm contact A manual no load to the transformer tower and switchyard ground wire

full capacity tap changer is provided on the high peaks which in turn are solidly connected to thestavoltagewindings with three 2 percent taps above tion ground mat at each column base Alltransand
one 22 percent tap below the highvoltage rat former yard equipment and conductors are within a

ing The highvoltage windings are delta connected protective cone making an angle of 30 degrees with

the low voltage windings are wye connected with the a vertical line through the ground wire

neutral grounded through a grounding resistor The Transformer neutrals are grounded through a

high voltage bushings are equipped with saturating current limiting reactor shunted by a lightningartype
current transformers to provide transformer rester to bypass abnormal voltages due to system

differential relay protection faults and switching and lightning surges Grounded

The neutral grounding resistor is the cast grid neutral station type lightning arresters rated 145,000 v
type aircooled mounted in a weatherproof sheet rms maxmmm line to ground are connected close to

metal cabinet and rated 3 ohms 2400 v drop 800 the transformer high voltage terminals Theequipamp
for 10 seconds with a grid temperature rise of ment insulation is chosen with a safe margin above

500 C over 40 C ambient The value of resistance the maximum breakdown voltage of the arrester

was chosen sufficiently high to minimize ground fault

damage to cables and equipment yet sufficiently low Concrete foundations and drainage

to assure fast dependable ground relay operation The foundations for all structures and equipment

Common station service are reinforced concrete and are designed to keep the

transformers reactors and resistors maximum base pressure below 2 tsf During the

construction period at Kingston some differential

The common station service transformers are settlement between the transformers and the structures

20,000 25,000 kva 161 4.16 kv oil insulated forced and equipment connecting to them was noted at some

aircooled Each transformer is equipped with inert of the other TVA projects To reduce such differential

gas equipment xith low pressure alarm contact settlement a combined type of foundation wasdemagnetic
oil gauge with low level alarm contact and signed and used to support transformers Nos 5 to 9

temperature thermometer with oil high temperature All drainage is carried in open joint pipes of

alarm and winding temperature indicator with high varying sizes laid in stone filled trenches for the length

temperature alarm Manual no load full capacity of the yard The yard is surfaced with 6 to 9 inches

tap changers are provided on the high voltage wind of crushed stone which is used to confine burning oil

ing with two 22 percent taps above and two 2y in case of a fire and prevent spreading to adjacent

percent taps below 161,000 v The 161,000 v wind equipment

ings have a basic impulse insulation level of 750,000

v the 4160 v windings have a basic impulse insulation Trans ormer yard track The track over which

level of 95,000 v The highvoltage windings are the heavy transformers must travel on their own

wye connected with the neutral connected through a wheels including the siding into the powerhouse is

current limiting reactor of the same type and rating as supported on a continuous reinforced concrete pad 12

described under paragraph Main power transformers inches thick to prevent displacement or unevensettleandreactors page 84 The low voltage windings ment under load The track enters the powerhouse

are wye connected with the neutral grounded through over a concrete rocker beam which spans thebacka
current limiting resistor of the same type and rating filled area adjacent to the building and acts tominias

described under paragraph Unit station service mize the effect of any differential settlement

transformers and resistors page 84 Thetransformerhas a 4994 v 7000 kva delta connected terti Generator leads and

ary winding but no connections are brought out of station service leads housing

the tank The bare aluminum leads extend horizontally

between the powerhouse and the transformer bank

Insulation coordination and lightning protection for approximately 67 feet and are approximately

Electrical insulation and protective devices were 20 feet above ground A structural steel framework

selected and coordinated to allow a safe margin of of columns and beams is provided for supporting the

insulation strength above the maximum abnormal pedestal insulators which in turn support the bare

voltages permitted by the protective equipment during leads The leads are run in screen enclosures which

faults and switching and lightning surges The trans are made up of expanded aluminum metal on a

former yard is shielded against a direct lightning skeleton framework of aluminum angles gussets and

stroke by a steel ground wire carried the length of the bars All connections and joints are bolted with

transformer yard and connected to the takeoff tower Everdur bolts and screws The structural framing is

peaks The 161,000 v conductors from the trans galvanized with bolted connections
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Steel structures SWITCHYARD

The main transformer towers consist of nine General design

pairs of towers 82 feet high and each pair is framed

together with horizontal trussed box members 31 feet The center line of the 161,000 v switchyardstruclongThe towers are the free standing type with ture is parallel with and approximately 350 feet east

spread legs There is a similar structure for the com of the powerhouse north south baseline The fenced

mon station service transformer A while that for the area is large enough for twenty eight 36 foot bays of

common station service transformer B is only 77 the 161,000 v structure of which 25 bays are initially

installed Space is reserved north of the 161,000 v

feet high structure for nine 26 foot bays of the 69,000 vstructureThe natural level terrain was favorable for

Fire protection using the standard wide type structure as shown in

figure 54 A high degree of operating flexibility is

Four concrete fire equipment houses are built in obtained by alternating the line and transformer bays
and using the zigzag main and transfer

the transformer yard to house hand drawn equipment
bus scheme as

for emergency use A 4foot wide bituminous surface shown on single line diagram figure 55
walkway insures easy access to the structures for main A bus breakup relaying scheme is used apertenance

or in the event of fire The fire equipment sistent fault on a line or bus section will trip allcirhouses
are described in detail under Auxiliary Yard cuit breakers on the faulted section thus isolating the

Structures page l ll Each fire equipment house fault and permitting normal operation of theadcontainsa steel frame fire hose cart and accessories jacent bus sections

and a buggy type 150 pound drypowder type ex Three potential transformers connected to each

tinguisher A 2inch hose 200 feet long is supplied main bus section supply potential for line relaying

for each hose cart with necessary wrenches playpipes
mfoermtereirng onaneadchsytnracnhsrofenrizinbgu s isAusseidngfloer psoytnenchtiraolniztrianngs

and adjustable nozzles and a coupling capacitor with potential device is used

on the Bph of each line for synchronizing The po
Fire hydrant systemThere are eight fire hy tential transformers are rated 92,000 155 65.7 v

drants with two 2 inch hose connections Water is 500 v amp The 92,000 and 65.7 v windings are

supplied through a 6inch underground header con connected wye with neutral grounded The l15v

nected to the powerhouse yard water system windings are connected broken delta with phase to

exhibit 79 ground potential used for synchronizing and theresidualpotential used for potential polarized ground

Trans ormer water spray system An independ relays

ently controlled water spray system surrounds each A steel structure in the center of line bayssupmain
transformer its neutral reactor and unit station ports powerline carrier equipment which is coupled

service transformer and each common station service to the powerline for carrier pilot relayingtelemetertransformerand its neutral reactor The water sup ing and communication

ply is taken from the powerhouse raw water system A cable tunnel runs the length of the switchyard

exhibits 75 76 77 and 78 A diaphragm operated and connects to the spreading room of the mainconquick
opening control valve with a solenoid operated trol building Cable trays racked on both sides of

pilot actuated by a thermostat or transformer dif the tunnel allow convenient routing of cables to any

ferential relay opens to supply water to this system point in the switchyard

The system may also be operated manually by a switch

on the board in the control building The maincontrolvalves may be operated manually in case of cur Main electrical connections

rent failure A test station just inside the transformer

yard gate can be activated for test purposes Aluminum tubing welded construction alloy

63S T6 is used throughout the switchyard The

161,000 v main and transfer buses are 4inch iron

Insulating oil piping system pipe size aluminum which span the 36 foot bay width

without intermediate supports Bus taps and bay

An underground piping system consisting of connections are 3inch iron pipesize aluminum 2
supply and drain headers connecting with the power inch iron pipesize aluminum is used for otherconhouseoil system supplies oil to the electrical equip nections where current carrying capacity is the only

ment exhibits 66 and 67 Valve boxes are located consideration All bays are designed for acurrentneareach piece of equipment and oil is transferred carrying capacity of 1200 amp Connections from

by specially treated synthetic rubber lined hose with the disconnecting switches to the oil circuit breakers

swivel type connections Spirally wrapped burlap are made with 1000 mcm stranded copper cable

applied between two coats of hot asphalt affords the The overhead connections from the transformer banks

necessary corrosion protection for underground piping to the switchyard are 500 mcm stranded hard
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drawn copper cable All outgoing lines are aluminum switches and all bus sectionalizing switches are rated

cable steel reinforced and of the size required 2000 amp 63,000 amp momentary All breaker

Each transformer bank connects to both tile main isolating switches are manually operated all line

and transfer bus through an oil circuit breaker Each switches and bus sectionalizing switches aremotorlineconnects to the main bus through an oil circuit operated and controlied from the main control room

breaker and to the transfer bus through a motor benchboard

operated disconnect switch Each transformer breaker

connected to the transfer bus can be used as a spare Powerline carrier tuning

breaker for any fine breaker on the bus section One and coupling equipment
spare breaker on each bus section has a set of spare

line relays Each spare breaker is supplied with re A steel structure in the center line of the 161,000 v

laying current transformer transfer locks so the line bays supports the powerline carrier tuning and

spare relays can be used on any spare breaker coupling equipment These structures also furnish

The 161,000 v oil circuit breakers are rated 1600 support for the vertical takeoff cables to the lines

amp 10,000,000 kva interrupting capacity 62,000 The wave traps which confine the carrier frequencies

amp momentar pneumatically operated 3cycle to their respective lines are suspended in the vertical

opening and 20 cycle reclosing Each 3ph breaker takeoff cables This structure supports the coupling

is mounted on a skid type base for convenience in capacitors which are used on each phase whenreshipping
and installation quired to provide lineto ground carrier channels

The 161,00 v disconnect switches are rated 1200 for automatic load control telemetering telephone

amp 63,000 amp momentary The main bus tie and carrier pilot relaying The carrier pilot relaying

FIGURE 54161 kv switchyard is arranged in 25 bays and contains 33 oil circuit breakers 90 disconnecting switches and 24

potential transformers
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channel utilizes Bph and ground of the respective ductors located between two ground wires are within

lines Each Bph coupling capacitor is equipped a protective cone having a base radius of twice its

with a potential device in its base and a potential height The ground wires are solidly connected to

adjustment unit mounted in the spreading room to the ground wire peaks and each switchyard column

provide line synchronizing potential Line tuning base is connected to the station grounding system

cabinets single or double frequency as required are which has low average effective ground resistance

mounted on the carrier current structure Allcarriercurrent
transmitter receivers are located in the corn Lighting

munication room in the main control building and

are connected to their respective linetuning cabinet Switchyard and transformer yard lighting isobandcoupling capacitor by coaxial cable rained from substation type units located on structural

supporting steel and the enclosing fence Control is

Insulation coordination simultaneous with other outside lighting which is

and lightning protection photo electrically controlled

Electrical insulation was carefully selected and Concrete foundations and drainage

coordinated so as to give a safe margin of insulation

strength above the maximum abnormal voltages due The switchyard is located in an area where both

to faults system disturbances switching surges in excavation and fill were required The fill material

coming line lightning surges and overvoltage caused was specified to be clay and to be spread in 6inch

by excessive generator speed due to loss of load layers and thoroughly compacted with sheepsfoot

The overhead ground wires coming in from the rollers The subgrade is sloped to drain and covered

transmission lines on one side and from the trans with 6 to 12 inches of crushed stone A 12 inch

former towers on the opposite side of the switchyard open joint concrete drain laid in a trench of crushed

are carried across the structure to form a network stone runs the full length along the center line of the

supported by and grounded to the steel peaks extend yard

ing 20 feet above the top of the line takeoff truss All structures are supported on reinforced con

The shielding network is sufficiently extensive to in crete spread footings designed for a maximumallowclude
all outside equipment and conductors within a able base pressure of 2 tsf and the entire base incornlinedrawn through the ground wire at an angle of pression assuming no wind or with wind a maximum

30 degrees with the vertical Equipment and con of 3 tsf and only two thirds of the base in compression
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Steel structures CABLE TUNNELS

The 161 000 v structure has an overall height The main electrical conduits from thepowerof
80 feet and consists of 95 bays with transverse house to the control building and from the control

column spacing of 47y2 feet Columns are 5 feet building to the bays of the switchyard are carried in

square Provision is made for expansion and con Transite trays within cable tunnels constructed either

traction of the switchyard by a complete break for a of precast concrete pipe or cast inplace concrete

contraction joint 6 feet in the center of the switch From the powerhouse there are two such tunnels

yard is allowed one consisting of a precast reinforced concretepipejline 78 inches id and the other a 7 by 10 foot

Fire protection rectangular cast inplace concrete tunnel The latter

passes directly underneath the common station service

There are four concrete fire houses with portable transformer which is supported directly on the tunnel

equipment along the south fence of the switchyard structure The cable tunnel in the switchyard is also

The yard contains eight fire hydrants with two a precast pipeline 84 inches id Each pipeline joint

2 inch hose connections each Water is supplied is kept watertight with an endless rubber gasket Steel

through 6inch underground headers from the yard frames to support the Transite cable trays arecinchwater
system exhibit 79 anchored to the tunnel walls and a poured inplace

walkway 24 inches wide along the bottom and having

Insulating oil piping system a drainage gutter on each side serves for pedestrians

Branches from the transformer oil system serve

the switchyard The two systems are isolated by SUPERSTRUCTURE
means of valves located at the junction of the headers Architecture

exhibits 66 and 67 The control building reflects the same over all

CONTROL BUILDING use of materials as the powerhouse A one storysectionhousing offices locker and toilet facilities instru

The control building is centrally located between ment repair shop photographic dark room and public

the transformer yard and the switchyard to avoid long lobby is Lshaped and provides over 2000 sq ft of

cable runs It is situated a sufficient distance from the space The control room which requires a higher

pewerhouse to be free from powerhouse noise and ceiling to allow for the indirect illumination is fitted

vibration into the corner of the low portion so that the two

In the powerhouse unit control room are the parts fit together in a well proportioned composite

control switches indicating and recording instru structure

ments and annunciation and communicationequipmentto start stop and operate the units and maintain Exterior The one story portion is buff gray

operation of the turbines and all auxiliary equipment brick with the exposed boxed steel columns and deep

required for generation of power In the control steel roof spandrel painted dark blue green This

building are the control switches indicating and re with the recessed entrance of full height plate glass

cording instruments relaying systems automatic load

control equipment and annunciation andcommunication
equipment to synchronize the generators with

the system to maintain the transmission lineconnectionsand to automatically change the generation with

changes in load requirements

SUBSTRUCTURE

The substructure is designed to rest on earth

It is essentially a monolithic reinforced rigid concrete

box roughly 132 by 62 feet with the basement floor

15 feet below grade and 5 feet below the elevation of

maximum design flood The basement floor is a slab

and beam construction designed to carry any resultant

uplift forces to the side walls and to withstand the

base pressure caused by the dead and live loads of

the columns and walls The walls are cantilevered

from the base slab and were designed for aconstruction
condition where they were required to support

the back fill up to grade as a cantilever and for the FmuR 56The electrical control building contains equip

final condition where the main floor at grade furnishes ment necessary to synchronize the generators
transmission line connections and adjust genermataioinntaiinn

additional horizontal support accordance with load requirements
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Steel structure and electrical equipment supports

The main framing is standard beam girder and

cohmm design Angle bracing is provided in the

plane of the roof and in each wall Continuouschannel
girts provide supports for the siding and rolled

beams support the roof decking Cable supports in

the control building are similar to those used in the

powerhouse

ELECTRICAL FEATURES

Main control switchboards

Cables from the powerhouse and the switchyard

enter the control building spreading room through

cable tunnels Asbestos cement cable trays are used

FIGURE 57 Visitors lobby in the control building This in the spreading room for convenient routing of the

room was provided to afford visitors a view of the electrical cables to any panel on the floor above Theconcontroloperations trols for the generators and for the main common

station service 4160 v auxiliary power circuits in the

and aluminum and the office spaces fronted with powerhouse and all the electrical equipment in the

aluminum window wall panels is an effective con transformer yard and 161,000 v switchyard arecentrastwith the maroon setback wall of the high stoi T tralized on a 14panei benchboard located in the

portion as shown in figure 56 main control room Figure 58 is a general view of
the main control room with the benchboard on the

Interior Although most of the control building right Mimic buses of distinctive finish to represent

is devoted to the control room and related work areas different voltages and control switches with handles

the entrance vestibule was extended far enough into of different shapes and colors for various functions

the building to create a small lobby where visitors are arranged on the benchboard to agree with the

may vmw the control room through a large observa physical arrangement of the the controlled equipment

tion window fig 57 It was not intended to make The generator controls for adjusting speed andvolthisa part of the regular public facilities of the proj tage which are necessary for synchronizing thegenect
but because of its interest to technical visitors it erator to the system are located on this board All

was included other generator and turbine controls are located on

The buff gray face brick exterior is continued the unit control board in the powerhouse Theopthroughthe glass paneled entrance into the vestibule erators desks are in front of the benchboard as shown

where there is a gradual transition into the plastered in figure 58 and exhibit 92
walls and ceiling of the lobby Similarly theterrazzoentrance floor is carried into the vestibule and

continues into the lobby

The high ceiling of the control room is arched

slightly to provide better light distribution from the

recessed indirect fixtures mounted on top of therecording
instrument boards The curved ceiling is

6 by 12 inch acoustical tile placed to accommodate

6inch wide air outlet grilles in the center of the i i

arch The plastered walls are of medium bluegreen

the instrument boards of light warm gray with the

instrument frames slate gray The floor is gray mar

bleized rubber tile The offices and other work areas e

also have offwhite plaster ceilings medium
bluegreenplaster walls and gray marbleized rubber tile iilIl

floors Doors are natural red birch set in metal

frames of medium bluegreen

Concrete floors

The floors above the basement are cast in place

reinforced concrete supported on structural steel FIGURE 58Electrical control room in control building

From left to right recording instrument board operator’s

framing with 2 inches of separate cement finish desk motor generator set board benchboard and maininstrubonded
to the slab ment board
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The instrument board is located just back of the cuits by induction type percentage differential relays

benchboard with an aisle space between them The connected to the secondary of current transformers

upper half of this board which is visible from the located in the generator phase and neutral endtermioperator’s
desk contains all the indicating instruments hal bushings In addition to the differential relays

They include unit speed generator field amperes and the generator is protected against abnormal overload

volts pilot exciter amperes and volts and amperes by time overcurrent relays against phase to ground

watts and vars in all major alternating current cir faults by an induction type overvoltage relayconcuitsThese instruments are rectangular semiflush nected across the secondary load of thedistributiontype
with 240 degree scales on white dials On the type generator neutral grounding transformer and

lower half of this board are mounted test switches against field failure by a directional mhotype relay

for relaying transmitter receivers generator voltage which is connected to a separate current and potential

regulators watt hour meters and test blocks Syn source and provides backup protection in the event

chronizing instruments are mounted on small swing of a failure of other generator relay protectionReing
panels one on each end of the board verse power relays are provided to prevent motoring

The recording instrument board is located to the of the generator Upon reverse power relayoperarearof the operator’s desk All instruments are semi tion after a short time delay reverse power flow will

flush type with gray bezels and white dials and charts be annunciated If the operator has not taken steps

The recordings for each unit include generator field to correct this condition within a preset time of 30

temperature generator stator temperature trans seconds a second annunciation of this condition will

former winding temperature and generator load in be made see main single line diagrams exhibits 21

megawatts Additional recordings include the bus 22 23 24 and 25
voltage of each 161,000 v bus section system fre The main power transformers and the common

quency and those recordings associated with the auto station service and unit station service powertransmaticload control equipment formers are protected by induction type percentage

The battery board duplex type is located with differential relays Since there is no switching at

the front panels flush with the control room wall generator voltage the main power transformer dif

The front panels contain the controls and indicating ferential relay zone includes the generator the main

instruments for two 250 v battery charging power transformer and the 161,000 v oil circuit

motor generator sets the l15 v ac emergency motor breakers Main power transformer or unit station

generator set and the l15 v ac and 48v dc dis service transformer differential relay operation inadtribution
air circuit breakers The rear panels con dition to tripping the turbine steam valve exciter

tain the 250 v de distribution air circuit breakers field breaker and 161,000 and 4160 v unit station

All relays for the controlled circuits are mounted service breakers will automatically operate afireon
vertical duplex type boards located in the relay protection water sprinkling system surrounding the

room adjacent to the main control room All major re transformers Common station service differential

lays areprojection mounted drawoutorflexitest type relay operation trips the 161,000 v breakers and

4160 v unit station service breaker and operates the

Load and frequency control equipment transformer water sprinkler system
The 161,000 v transmission lines are protected

To maintain prearranged schedules of power in by mho type distance relays and high speedcurrentterchangeon the tie lines to other systems it is neces polarized directional ground relays operated inconsaIT
to vary the system generation with changes in junction with powerline carrier current pilot relays

load This is done with automatic load control equip and auxiliaries In addition each line is equipped

ment designed to automatically change generation with a potential polarized directional ground backup

as required while maintaining the most economical relay Two automatic reclosing relays are used one

loading of each unit The control signal derived from to effect an immediate high speed reclosure which is

interchange readings and system frequency is trans initiated by a breaker B auxiliary switch and the

mitted from the Chattanooga load dispatcher’s office other to provide a second reclosure in event of aperbyhigh speed variable frequency telemetering and is sistent fault The second reclosure is supervised by

received and recorded at Kingston by the load devia a voltage check or synchronous check relay depending

tion recorder All recorders setters and controls for upon the position of the reclosure selector switch A

the automatic load control are mounted on the record set of instantaneous overcurrent relays with a high

ing instrument board in the control room All elec current setting is used to block the second reclosure

tronic relays governor motor actuators unit sustained in case a severe persistent fault exists

response actuators and associated equipment are Bus differential relays are provided for each

mounted on a rack in the communication room 161,000 v main bus section Impedance type bus

breakup reIays are applied to each main bus section

Relaying In case of a persistent fault on a line or bus due to

failure of normal relay operation after a preset time

The generator stator windings are protected delay the breakup relays will trip the bus tie breaker

against grounds phase to phase faults and open cir and clear the faulted section of all generation To
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avoid unnecessary tripping of important tie lines line be initiated from any PAX telephone by tialing a

breakers of the faulted section are not tripped by designated number Each employee entitled tocodethe
breakup relays If a faulted line is not cleared by call service is assigned a special code 7hen the

the protective relays of its own section or by tripping designated number is dialed coded horn and bell

of all generation on the bus section the breakers at the signals are sounded throughout the whole steam plant

far end of the line will be cleared by the second zone area The paged party can answer the call from any

range of the relays adjacent to the faulted section PAX telephone by dialing another predetermined

Each main transformer breaker connected to the number Police recall is similar to code call except

transfer bus is provided with a reclosing relay super that other predetermined numbers are used the signal

vised by a synchronous check and a voltage check is not coded and flashing lights are also usedDialrelayImmediate or high speed reclosing is not pro ing another designated number initiates fire alarm an

vided for spare breakers One set of spare impedance intermittent but not coded signal It can be answered

type relays and potential polarized ground relays is from the control room manual switchboard only

provided for each bus section Plug in arrangements Conference call of the fixedgroup type isproareprovided so the spare relays can be used with any vided for ten locations The superintendent shift

spare breaker engineer switchyard and unit control rooms in the

Two 12 element automatic oscillographs are lo powerhouse control building and water treatment

cated on the relay board for recording transmission building are on this circuit Executive rightof way

line faults and for checking relaying current and po service provides a means for calling a busy telephone

tential behavior during fault conditions The current This service is made available only at the main control

potential and trip circuits are connected to the os room switchboard and the shift engineer’s office

cillograph through a test plug and block arrangement Three extensions from the PAX are connected

via dialing applique and microwave radio to Chatta

Communications systems nooga PBX and the Lonsdale PBX This provides

two dialing circuits from Chattanooga and one dialing

Various typesofcommunication and allied equip circuit from Lonsdale to any PAX telephone at

ment are located in the communication room in the Kingston

control building basement The following equipment A 20position cordless manual telephoneswitchis
located in this room private automatic exchange board is built into the control room operator’s desk

PAX cabinet main distribution frame MDF to serve as a terminal for a number of telephone

turret relay rack associated with manual telephone circuits The circuits include a dial type and amagswitchboard
in control room powerline carrier tele neto type powerline carrier telephone circuit three

phone transmitterreceivers powerline carrier relaying microwave radio circuits of the magneto type three

transmitterreceivers telemetering receivers micro Local common battery circuits two 2way trunks from

wave multiplexing equipment for magneto circuits to the PAX one executive rightof way circuit from the

manual switchboard for dial circuits to PAX and PAX one fire alarm answering circuit and onecirfor
telegraph circuits to winter telegraph in power cult to the entrance door A few telephonesbelonghouse

office wing amplifiers for paging system ing to the local public telephone company are also

electronic equipment associated with automatic load available for use in reaching points not covered by

frequency control annunciator relay cabinets wire the TVA system

chief’s test rack power and supervisory racks and

miscellaneous relay racks Powerline carrier equipment Two powerline

A manual telephone switchboard and remote carrier telephone transmitter receivers are used for

control radio console are located in the control room channels from the manual switchboard in the con

The radio console is connected to a radio transmitter trol room to other TVA projects They makeavailreceiversome distance away via a leased telephone able direct calling circuits to Watts Bar FortLoudcablepair The radio frequency equipment for the oun Chickamauga Norris and the K31 area at the

microwave radio mentioned above is located in a Atomic Energy Commission Oak Ridge Tennessee

house at the base of unit 1 stack The antenna is Both of these transmitter receivers are amplitude

mounted on the stack modulated single frequency One is dialtype and

the other is magneto type Ten powerline carrier

Dial and manual telephone systemsLocal eom transmitter receivers are used for protective relaying

munication and signal facilities for the steam plant are channels One powerline carrier receiver of the

provided by a PAX of the stepby step type This is frequency shift type is used for the highspeedautoa200 line PAX initially equipped for 150 lines and marie load frequency control channel

14 simultaneous calls Special features provided are

code call reverting call conference call executive Signal and annunciator system
right of way and two dialing trunks to Chattanooga

vJa microwave radio Audible and visual alarms are provided for ex
Code call may be used for paging a wanted party cessive temperatures of generator and transformer

for police recall or for a fire alarm Code call may windings for abnormal pressure or oil levels for shut
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down of major turbine and boiler auxiliaries and for ual rooms such as offices and communication room

faulty operation or abnormal conditions of equipment are locally switched whereas general areas such

throughout the station In addition to and in con as spreading room and control room arecabinetjunctionwith the annunciator equipment an opera switched

tion recorder is provided on the operator’s desk in the Commercial type fluorescent fixtures are used in

control room which automatically records all annunci offices communication room and relay roomStanationsas well as all normal operations of major dard industrial incandescent fixtures are used in other

switching equipment Each recording on the chart working areas The main control room has a totally

of the recorder identifies the source of the signal and indirect lighting system consisting of rows ofreflectorrecords
the date and time when the signal was type incandescent lamps recessed in the top of the

printed switchboards and directed toward the ceiling

Control batteries chargers and battery board MECHANICAL FEATURES

The main control storage battery rated 474 amp Heating ventilating and air conditioning

hr at a 1hour discharge rate is floated at 258 v across

The airconditioned spaces are
the output of either of two 30 kw diverter pole motor

heated bythermogenerator
battery charger sets This dependable statically controlled electric blast heaters located in the

250 v dc supply is used for control of all pneumatic air supply systems for these rooms The remaining

ally operated oil circuit breakers control and relaying rooms requiring heat have thermostatically controlled

circuits and emergency lights Upon loss of ac unit electric heaters The installed heating capacity

auxiliary power this battery also furnishes power for is 141 kw
operation of a 15 kva motorgenerator set to supply The airconditioned spaces are ventilated by the

120 v ac to the 120 v preferred service bus airconditioning supply air systems at times when

The 120 v preferred service bus is used for station neither heating nor cooling is required Theremainclocks
chart drive motors of recording instruments ing rooms are served by exhaust fans Fresh airenterand

carrier current telephone and telemetering equip ing the relay room is filtered for the protection of

ment This bus is normally energized from the light electrical equipment The quantity of airmechaniingswitchboard Starting and stopping of the cally supplied and exhausted is 38,000 cfm

emergency motorgenerator set and transfer of load are The control room test engineer’s roomcornaccomplished
automatically upon loss or restoration munications room and public lobby and vestibule

of the normal power supply are cooled and dehumidified heated and humidified
and ventilated for the protection of electricalequipmentand for human comfort A total of 30 tons of

Auxiliary power boards refrigeration is employed

Auxiliary power at 480 v is supplied from two

3ph 4160 480 v 300 kva transformers which are Plumbing
fed from the 4160 v common boards A and B in the

powerhouse exhibit 5 Each transformer has suf In addition to the employees toilet room there

ficient capacity to carry the auxiliary power heating are toilet rooms for visitors located off the public

lighting and airconditioning loads of the control lobby A kitchen unit and drinking fountain are

building These transformers are located in the provided for use of employees a service sink is located

spreading room beneath the main control room They in the janitor’s closet a double compartmentkitchenare
selfcooled noninflammable liquidfilled type type sink is installed in the photographic dark room

The secondary of each transformer is connected to a single compartment kitchen type sink is installed

one section of the 480 v auxiliaxy power board by in the battery room and a drinking fountain ispromeans
of enclosed bus Auxiliary power is distributed vided in the public lobby Hot water is supplied by

through 2 or 3pole air circuit breakers to the various a 50 gallon electric water heater Exhibit 81 is a

loads in the area The 480 v airconditioning board diagrammatic layout of fixtures and distributionsysislocated in the airconditioning equipment room and tern Sewage from the building flows by gravity to

is supplied by a feeder from the auxiliary power the station sewer system

board

Drainage facilities

Lighting Roof drains are collected in downspouts and

The control building ac lighting system is sup discharged to the yard drainage system by gravity

piled from one 75 kva single phase 480 240 120v Drainage from basement floor condensation between

transformer with a voltage regulator on the primary foundation wall and inner finished wall and drainage

side Single lighting switchboard distributes the from battery room sink flows to a sump in thebasepower
through air circuit breakers to the usual mains ment A float controlled duplex sump pumping unit

distribution cabinets and branch circuits Individ discharges this drainage into the yard drainage system



94 THE KINGSTON STEAM PLANT

Compressed air and water system Operation

A 1inch air line from tile station service air sys Except for washing of filters adjusting and sel

tem serves six air service outlets in this building ex icing chemical feeders and regulating control valves

hibit 74 A l2inch raw water line is provided the plant is automatically operated The raw water

from the yard system to provide water for two lX2 pumps located in the valve room of the intakestrucinch
fire tlose racks in the building A separate 3 ture are controlled by float switches in the settling

inch line serves the air conditioning equipment basins The rate of flow is controlled by a manually

exhibit 76 adjusted globe valve in the supply line with amanometer
installed adjacent to this valve to facilitate

WATER TREATMENT PLANT accurate valve setting

The controlled water is prcchlorinated before

The location of the water treatment facilities was entering a flash mixer The float switch whichconprincipallydetermined by the requirement that it be trols the raw water supply pumps also controls a

close to the intake to allow the operation of both of solenoid operated valve on tile control waterlines to

these features to be controlled from one central lo the chlorinator

cation To avoid interference with the condenser Chemicals are added a coagulant such asalumicoolingwater pipelines it was located adjacent to uuln sulfate and an alkali such as hydrated lime or

the access deck at the east end of the intake soda ash in the flash mixer Activated carbon is

The function of the water treatment plant is to added when needed The dosed water flows from the

supply domestic water for the entire project and flash mixer to two mechanical flocculators for a period

softened water for boiler feedwater makeup The of gentle mixing for proper floc formation Each

water treatment plant building also houses the elec flocculator has a retention period of about 30mintricalcontrol room for the pumping station

Three raw water supply pumps of the vertical utes and supplies
From the flocctuwlaotorssettlinthge cboaasginusl ated water flows

turbine type located in the condenser circulating to four settling basins where it is distributed over the

water pumpmg station supply screened raw water to entire width and about half of the depth by means of

tile plant The source of raw water may be the Emory troughs and perforated wooden vertical baffles to pro

River the Clinch River or a combination of the two duce uniform distribution The coagulated water

flows through the settling basin at a very low velocity

Type of treatment Most of the floc and absorbed suspended matter

settles to the bottom and relatively clear water passes

The primal treatment by this plant consists of over the outlet weir and to the filters The effective

prechlorination chemical dosage flocculation sedi volume of the settling basins will give a 4hourrementationand filtration After filtering that portion tention period at the design rate of flow A float

of tile water which is to be used for boiler feedwater switch operated by the level in the settling basins

is softened by the sodium zeolite process while that controls the raw water supply pumps preehlorinator

used for domestic purposes is chlorinated and sta dry chemical feeders and flocculator drives

bilized The zeolite used is a high capacity polysty The settled water enters the filters near the top

rene resin The prechlorination is for control of and flows down through the filter media and porous

algae and disinfection of water for domestic use plates through a 4inch rate controller and out into

Because of the low silica content no silica re the filtered water clearwell When the clearwellbemoval
is necessary However precaution was taken in comes full the controIler closes and water backs up

the design to prevent any silica pickup carborundum into the settling basin and actuates the float switch

plates instead of graded gravel are used for the filter which stops the raw water supply pumps and chemical

bottoms anthracite coal is used in lieu of filter sand feeders

and the storage wells are lined with an inert enamel The filters require washing when the loss of head

coating through the media becomes 6 to 8 feet as indicated

Oil the loss of head gauges The filters are equipped

for both surface wash and regular washing Water

Capacity for the surface wash is obtained from the domesticsystemusing system pressure and the flow is controlled

The plant has four filters with a capacity of 120 by a manually operated valve Water for the regular

gpm each 320 gpm is softened for the boiler feed wash is obtained from the filtered water well by means

makeup and the remainder is used for domestic and of a vertical turbine type pump with flow controlled

plant use The four zeolite softeners each have a by a manually operated valve A manometer installed

design capacity of 80 gpm which is based on a boiler near this valve permits accurate flow adjustment

feed makeup of 1.5 percent After the initial break The filtered water clearwell supplies filtered water

in period the boilers all operate at about 1.25 percent for the domestic and the softened water systems and

makeup for washing the filters A low level float switch will
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actuate an alarm in the control room and stop pumps tend above the doors up the full 2story height to

at abnormally low levels the steel roof fascia fig 59 The main structure

The domestic water system consists of two supply is flanked on the right by the long low brickenpumps
that pump filtered water from the filtered closing wall of the settling tanks A protective pipe

water well to the domestic xater well A hypochlorite railing painted red in contrast with the darkbluesolutionand a stabilizing chemical are injected into green color of other exposed steel extends around the

the pump discharge pipe by hypochlorinators From top of the settling tanks The simplicity of thisbuildthedomestic water well two domestic water service ing is expressive of its practical utilitarian purpose

pumps supply water to the treated water distribution

system and to four storage tanks on the powerhouse Interior In general the pump room and other

roof which float on the system and have a total ca similar areas have uncolored concrete flxors andceilpacity
of 35,000 gallons The domestic water supply ings and buff unglazed facing tile walls Tile control

pumps are controlled by the float switch in the do room has the same wall construction but the ceiling

mesuc water well The domestic water sere’ice pumps is plastered and the floor is covered with graymararecontrolled by floatoperated mercoid switches in bleized rubber tile The long west wall has aconstalled
at tile storage tanks tinuous row of large aluminum framed windows

The softened water system consists of four soften glazed with bluegreen heat absorbing plate glass

er supply pumps four automatic sodium zeolite soften shaded by aluminum venetian blinds

ers two brine pumps storage bins brine measuring

tank softened water well and four soft water service Steel structure

pumps During normal operation the softener supply

pumps are controlled by the float switch in the The steel framing consists of standard rolled steel

softened water well The softened water service columns with clear span girders and beams of riveted

pumps operate continuously and the flow of water construction and is designed for a maxinmm allowable

to the preheaters is controlled by a float valve at the stress of 20,000 psi base stress

evaporator preheaters in the powerhouse

A flow diagram of the treatment system is shown Settling basins

in exhibit 80

The settling basins with the flocculators arecontained
in reinforced concrete structure with four main

SUBSTRUCTURE tanks or basins This structure adjoins the east wall

The substructure is essentially a reinforced con of the treatment plant fig 59 and one side of the

crete box like structure resting on earth and contain structure is supported on this wall to preventdifing
the clear water wells and salt storage bins which ferential settlement Otherwise the basins restdiareformed by suitably arranged division walIs The rectly on the ground and are designed for an allowable

24 inch base slab is designed for shrinkage resulting bearing value of 2 tsf

from full restraint and for all conditions of operation

with a maximum allowable soil pressure of 2 tsf As

an added precaution against leakage all interior wall

and floor surfaces of water wells salt storage bins

filters and flash mixer were painted with three coats

of a special sealing enamel

SUPERSTRUCTURE

Architecture

The 2story enclosed portion of the building

about 53 by 66 feet houses pump rooms andequipmentspace on the ground floor and control room

chemical equipment room and miscellaneous service

rooms on the second floor The four settling basins

about 52 by 61 feet overall are outdoors anduncovered
exhibits 15 and 16

ExteriorThe entrance face of the buildingpresents
two wall panels of buff gray brick framed by the

bluegreen exposed steel wall columns and the deep

steel roof spandrel of the same color The brick

panels are separated by a lOfoot wide entrance lea FmURE 59The water treatment plant houses all acilities

Jor primary treatment o water required for steam plant

turing a pair of full glazed hollow metal doors in operation and for supplying the domestic water requirements

aluminum frames Aluminum framed windows ex throughout the plant
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Concrete floors and roof well to the evaporator preheaters in the powerhouse

Two pumps will supply the normal capacity the other

The pump room floor at elevation 762.5 forms two pumps are spare

the roof of the water wells below Concrete foun One pump is used for washing the filters The

dations for the pumps and other equipment are set capacity of this pump is 1050 gpm against a discharge

directly on the reinforced concrete structural floor head of 35 feet
slab without dowels Also erected on this floor are

the trickling filters essentially a concrete cellular box

containing four filter beds Chemical feeders

The upper floor is 2level with cast inplace Raw water for the treatment plant is dosed with

concrete floor slabs supported on structural steel a coagulant and an alkali as it passes through the

The floor slab of the control room at elevation 777.5 flash mixer Two dry chemical feeders are used

is covered with a 12 inch concrete fill for embedding to feed these chemicals A third dry chemical feeder

the considerable number of conduits leading to the supplies activated carbon to the raw water at the

control equipment for the intake and water treatment flash mixer at times when an unpleasant taste or

plant odor are present in the water

The roof is a steel deck with 2 inches of rigid in There are three electric motoroperated solution

sulation and 4ply smooth surface builtup roofing feeders and three solution containers for conditioning

The painted underside of the steel deck forms the the filtered water for domestic use One feeder is

ceiling for storage and equipment areas used to feed a hypochlorite solution another is used to

feed calgon or an alkali and the third is a spare The

MECHANICAL FEATURES feeders are the adjustable stroke diaphragm type and

Pumps pump the solution directly into the pipeline under

pressure

All pumps in the water treatment plant areverticalturbine type except the brine pumps which are

horizontal centrifugal type Vertical pumps were used Flocculator drives

to conserve space and piping Three raw water sup Each flocculator is equipped with anelectricplypumps located in the pumping station supply motordriven stirring device This device consists

water to the treatment plant through a 6inch pipe of wooden paddles suspended from cross arms at

Each pump has a capacity of 240 gpm against a dis tached to a vertical shaft that is coupled to the drive

charge head of 85 feet Two of these pumps furnish shaft of a speed reduction unit

the desired flow of 480 gpm the other is a spare

Two pumps may also be used for filling the condenser

circulating water conduits Filters

Four pumps with a capacity of 160 gpm each There are four rapid sand filters each 10 by 6

against a discharge head of 65 feet are provided to feet which filter at a rate of 2 gal per sq ft The

pump water from the filtered water well through the filters are constructed with a fused alumina porous

softeners and into the softened water well Two of plate underdrain system and support 33 inches in

these pumps are sufficient for normal capacity the two layers of anthracite filter media

other two are spare but one can be used for washing

during the regeneration cycle Filter rate control system
Two domestic water supply pumps each with a

capacity of 40 gpm against a discharge head of 20 The rate of flow through each filter is controlled

feet axe used to pump water from the filtered water by a rateof flow controller installed on each filter

well through the chlorination system to the domestic effluent line As the filter media becomes clogged and

well Only one pump is operated at a time the other head loss occurs the controllers will open wider to

is a spare compensate for the loss of head allowing normal flow

Two pumps each with a capacity of 150 gpm to continue Each controller consists of a venturi

against a discharge head of 165 feet pump water metering section a hydraulically operated tight closing

from the domestic water well to the 35,000 gallon valve section and a device for actuating andcontrolelevatedstorage on the powerhouse roof ling the throttling section of the valve

Two pumps are provided for transferring the

brine solution from the storage bins to the brine Flowmeters

measuring tank or for transferring brine from one

storage bin to the other Only one pump is used at The rateof flow indicators used for the raw

a time the other is a spare Each pump has a ca water supply to the plant and the wash water for

pacity of 15 gpm against a discharge head of 30 feet washing the filters are of the single tube mercury

Four pumps with a capacity of 160 gpm each manometer type The flow differential is measured

against a discharge head of 320 feet are provided to across an orifice plate installed between two flanges

transfer the softened water from the softened water in the pipelines
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A propeller type water meter is installed in each Salt storage bins

of the two softened water lines to the powerhouse The salt used for the regeneration of the zeolite

These meters indicate the rate of flow in gallons per softeners is stored in three underground concrete bins

minute and totalize the number of gallons pumped Each bin is equipped with an access manhole has a

through each line domestic water supply connection and is located near

A 3inch positive displacement disc type total the roadway for the convenience
izing water meter is installed in the pipeline between

of unloading salt

the filtered water well and the domestic water well directly from a truck The three bins have acomto
measure the quantity of domestic water used sbailnt

ed capacity of approximately 137,000 pounds of

Float switches Storage facilities

Float actuated electrical switches are used to con ChemicalsA ground floor room adjacent to the

trol the water level in the settling basins water stor pump room is for storage of chemicals A hatch is

age wells and brine measuring tank by opening and provided in the floor of the chemical equipment room

closing the circuits to various pumps and solenoid through which the chemicals are hoisted from the

valves that control the flow to and from them These ground floor level by means of a 500 poundhookswitchesalso actuate the chemical feeders and floe type electrical hoist suspended from a roof beam
cuIator drives and sound alarms when abnormaloperating

conditions occur or are imminent ChlorineA room at the southwest corner of

the water treatment plant is for the storage of chlorine

Softeners used for raw water prechlorination

Softened water for the boiler feed makeup is Drainage system
provided by four vertical pressuretype sodiumzeolitesofteners each with a design capacity of 80 gpm Drainage from filter washing softener room

These units may be operated at a much higher rate floor drains overflows from the softened and filtered

for short intervals as might be required when one water wells flash mixer to flocculator piping drain

unit is out of service for regeneration The zeolite roof drain header and the laboratory sink flows by

used in this system is a sodium cation exchanger of a gravity to an outside manhole located at the northeast

high capacity polystyrene resin having an exchange side of the water treament plant and thence through

capacity of 20,000 grains per cu ft a drain to a manhole located about 85 feet north of

Because of the variable quality of the raw water the settling basins where a drain from the settling

a completely automatic zeolite softening system is im basins enters It discharges from this manhole into

practical A meter on the discharge of each softener the intake channel The drain from the settling basins

initiates an alarm after a predetermined amount of is a header which drains each settling basin each

water has been softened This may be a long or a settling basin overflow each flocculator and the flash

short run depending upon whether the Emory or mixer A drain from the prechlorinator room iscontheClinch River water is the major source After nected to the trash sluice Gutter drains in the filter

making hardness tests on the effluent to determine if operating and filter piping galleries are piped to the

regeneration is necessary the operator initiates re gutter in the access tunnel leading to the pumping

generation by push button on the control panel The station Drainage from this gutter discharges into

system is automatic from this point throughout the the pumping station valve room gutter

complete cycle of washing brining rinsing and re A 4inch header is connected to two emergency

turn of the unit to the softening cycle drains for the drainage of the oil from thetransformers
in the control room and a 6inch header is

Conductivity instruments connected to the sumps for each pair of softeners

each of these headers discharges into the trash sluice

A conductivity indicator based on the mineral pipe in the yard

content is connected into the softener supply line so All the storage wells are equipped with sump

that the source of raw water may be determined pits for all pump suctions so that they may be drained

A low mineral concentration indicates that the win by the respective pumps The brine storage pits are

cipal source is the Emory River and a high concen drained by the brine service pumps
tration or conductivity indicates that the principal

source is the Clinch River Heating and ventilating

A conductivity recorder records the relativeconductivity
of the water entering and leaving the soften The water treatment plant is generally heated

ers and sounds an alarm if any abnormal amount of by thermostatically controlled electric unit heaters

conducting chemical should leak into the softening strategically placed for the protection of mechanical

system and electrical equipment and for the relief of damp
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ness Portable electric heaters provide any necessary trot of these chemical feeder motors is by timer or

supplementary heating The total heating capacity by contacts in the control circuit of associated

is 114 kw equipment

The building is ventilated for the removal of

heat from electrical equipment and solar radiation

and for the relief of dampness A total of 34,700 cfm COAL HANDLING AND STORAGE

of air is supplied and exhausted The basic planning of the Kingston Steam Plant

was predicated on the following coal handling and

CONTROL ROOM storage requirements see fig 60

I A storage area capable of storing a 90 day

Electrical equipment supply of coal based on the needs of the com

The water treatment plant control room contains plete plant

the 480 v main power board 480 v feeder board 2 Provisions for receiving coal by railroad and

lighting heating and ventilating board and con by highway truck

denser circulating water pump control panels The 3 A duplex conveying system from the crusher

480 v main power board is in two sections with a tie building and the coal storage area to the

breaker between Each section is fed from 4160 v bunkers of the boiler room to ensure deliw ries

common board A or B in the powerhonse through a of coal between these points

1000 kva 4160 480 v transformer exhibit 5 4 Sufficierlt capacity in the coal handling sys

Communication is obtained by telephone and tern to handle the full load requirements of

code call bells in the control room on the pump deck the plant plus 25 percent of this quantity for

and in the cone valve room A code call horn is stocking out in the storage area this operation

mounted on the roof of the water treatment plant to to be handled on a 2shift basis five days a

alert operators in the outdoor area week

To meet requirement No 1 a large area west

Operations of the powerhouse site was selected This area was

The control switches with indicating lights for large enough for the required coal storage and for

condenser circulating water pump motors and associ future increase if desired It permitted good rail and

ated cone valves are located on the condenser cir highway access arrangements and was far enough

culating water pump control panels Traveling screen from the main plant so as not to interfere with its

speed indicators traveling screen motor and screen activities The location of this area also minimized

wash pump motor indicating lights are also located on the effects of coal dust at the main plant and the

these panels The operator knows at all times the containination of the intake water by drainage from

operating condition of these circuits by means of am the coal pile The size of the storage pile was set at

meters indicating lights and annunciator windows 1,350,000 tons with a pile depth of approximately

Red and green indicating lights and window type 25 feet

annunciation for the condenser circulating water Requirement No 2 was met by providinginpumpmotors are duplicated in the respective unit coming and outgoing operating and storage railroad

control rooms so the unit control room operator will tracks and a highway to the truck unloading facilities

know which pumps are in operation and when a trip At the rail reception point two hopper buildings were

out occurs constructed each equipped with a rotary type dumper

Each condenser circulating water pnmp motor is for power dumping coal from railroad cars One of

equipped with a 2kw strip heater to prevent moisture tile hopper buildings is also provided with a separate

from damaging the motor winding insulation during combined track and roadway for manually dumping

periods of shutdown coal from railroad cars or motor trucks Equipment

The traveling screen motors are interlocked with for obtaining coal samples both automatically and

the screen wash pumps through a pressure switch in manually is provided at each hopper building Scales

the discharge header so they start automatically when for weighing rail and truck received coal are located

the screen wash pumps are operating and the dis adjacent to the hopper building

charge valve is opened The startstop push button Requirement No 3 was met by providing acornforthe screen wash pumps is on the pump deck in plete flexible system for sizing screening andconveyviewof the traveling screens ing coal to the’bunkers in the powerhouse from either

In addition to the 480 v motors which are con tile crusher building or the storage area or from the

trolled locally by push button or in some instances by crusher building to the storage area It also includes

float switch there are numerous fractional horsepower equipment for handling the coal in the storage area

motors required in the water treatment process These Requirement No 4 was met by setting thefollowi15v motors are supplied through a 480 120 v 5kva ing capacities for the various coal handling and sizing

transformer mounted in the feeder board The con units
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i Qiiii
FIGURE60 4n over all view of the coal handling facilities showing the 90 day storage area of 1,350 O00 ton capacity Coal

hopper buildings Nos 1 and 2 are shown at left each containing rotary rail car dumpers with No 2 to the right alsocontaining
truck unloading facilities The then incompleted truck scales and sampling building are shown at lower left the

crusher building with control penthouse is shown at right with stocking out conveyor extending beyond

Railroad and truck ived coal Total capacities No facilities were designed at this plant for re

Receiving hoppers surcharged ceiving coal by barge shipment General rail and

30 degrees total all hoppers 124 tons truck facilities are shown in exhibit 1 and the general

4 vibrating feeders 2000 tph

2 rotary car dumpers 40 cars per hour conveyor system is shown in exhibit 4
2 belt conveyors 2000 tph

RAIL AND TRUCK UNLOADING FACILITIES
Crusher building

4 vibrating screens 2000 tph It was anticipated that at Kingston the major

4 crushing units 2000 tph portion of the coal would be delivered by rail and

that considerable truck delivery could also be expected

Conveyingto bunkers Therefore the design and planning provided for both

2 inclined belt conveyors 2000 tph

2 horizontal belt conveyors 2000 tph types of delivery on a large scale Pending the de
2 belt trippers 2000 tph velopment of delivery by truck adequate rail facilities

were installed to provide for the total requirements of

Conveyingto steerage units 18 When the ninth unit was added the rate

1 inclined belt conveyor 1000 tph of truck delivery had progressed sufficiently that the

Reclaimingfrom storage original rail facilities were still considered adequate

2 sets of vibrating feeders 2000 tph
The following aumptions were used for estab

2 belt conveyors 2000 tph lishing the capacity of the rail system
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1 The 8unit plant operating at 100 percent approximately 0.4 mile from an existing spur on the

capability 1,400,000 kw and burning coal Tennessee Central Railroad The yard was originally

at the rate of 0.83 pound per kwh would designed for an ultimate capacity of about 572 cars

consume 14,000 tons of coal each 24 hours but before the track was laid authorization of addi

2 The average coal car presently in use is about tional units made it necessa to make arrangements

40 feet long between couplings and has a ca also to receive coal from the Southern Railway Since

pacity of 50 tons It would require 280 such the Southern chose to install their own facilities for

cars per day to furnish the 14,000 tons of coal interchange the contemplated track capacity of the

burned Caney Creek interchange yard was reduced to 254

3 To offset irregularities in the delivery of coal cars

and to provide for the building of the coal The connection to the Southern’s interchange

storage pile it was deemed necessary that the yard was made by running a track from TVA’sinterinterchange
yards should have a capacity of change yard in a westerly direction for about 0.7 mile

2 days consumption the loaded car yard 3 to the Southern’s main line

days and the empty car yard 2 days Loaded yardThe loaded yard consists of 21

The nearest rail point to the plant is at Emory tracks with a total length of 48,790 linear feet and

Gap about 6 miles from the plant site this point is provides storage for 854 cars The original design

seIazed by both the Tennessee Central Railroad and provided for the construction of sufficient additional

the Southern Railway As a result of negotiations tracks to increase the capacity of the yard to 948 cars

with these railroads TVA constructed one interchange if required The yard covers an area of slightly more

yard at Caney Creek to handle cars arriving over the than 15 acres and since for operational purposes

Tennessee Central Railroad and the Southern Rail this area is very flat it was necessary to provide an

way built another interchange yard along its line at extensive drainage system The subgrade is corru

Emory Gap The railroads deliver the loaded cars gated longitudinally with troughs on 28 foot centers

and pick up the empty cars at these yards and TVA or between every other track At intervals of about

does all the hauling between the interchange yards 300 feet concrete catch basins were placed in these

and the plant troughs and connected transversely with 18 inch con

At the plant site in addition to the storage yards crete pipes which carry the drainage from the yard

and access tracks through the hopper buildings be The catch basins are covered with cast iron beehive

tween the yards there is a return track from the grates and the ballast is shaped to these grates so as

empty yard along the loaded yard and back to the to provide for both open drainage and percolation

access railroad The track system at the plant is The loaded cars are brought from the loaded

shown in exhibit 1 and the locality map on this yard to the two hopper buildings over a system of

exhibit shows the interchange yards and the access tracks which provides for the cars from the eastern

railroad half of the yard to pass over the track scales and for

All tracks were constructed with new 90 pound all cars to pass through the hopper buildings on either

ARA type A rail and turnouts are No 8 with solid of three tracks

manganese steel selfguarded frogs All multiple

tracks are 14 feet on centers The balla st consists of Empty yard After the coal cars have beenuncrushed
blast furnace slag applied at the rate of 0.5 loaded in the hoppers they are pushed forward to

cu yd per foot of single track Crossties of creosoted the humps which are located immediately south of

hardwood 7 inches by 9 inches by 8 feet 6 inches the hoppers The humps drop the cars 6 feet in a

were used at the rate of 22 for each 39 feet of track distance of 150 feet and will even under adverse

on the main traffic line and 6 inches by 8 inches by weather conditions carry the cars well toward the

8 feet 6 inches at the rate of 20 per 39 feet on all far end of the yard where a sharp upgrade keeps the

other tracks cars from overrunning the storage tracks Since the

The total amount of track constructed for the yard was designed to operate by gravity under adverse

project was weather conditions during favorable weather the

Ml speed of the cars tended to be excessive After oh

Interchange yard 3.1 taining some operating experience automatic car re
Access railroad 5.9 tarders were installed at the entrance to the yard and

Loaded car yard 9.2 through controls located at the hopper buildings this

Empty car yard 8.5 retarder can be set to control cars over
Hopper and return track 2.7

a wide range

Plant tracks 1.2 of speeds

The empty yard consists of 22 tracks measuring

Total 30.6 44,944 linear feet and provides a normal storage for

715 cars In an emergency this can be increased to

Delivery 770 cars by pushing the cars forward to the clearance

Interchange yards The location finally selected points The drainage system within the yard is similar

is in the Caney Creek Valley near Emory Gap and to that described for the loaded yard
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Truck delivery Since the plant is within short Substructure The main portion of thesubstruchaulingdistance of several coal producing areas pro ture for hopper building No 1 appears on exhibit 8
visions were made to receive coal hauled by truck The length and width of the structure were determined

and facilities were installed to receive 500 to 600 by the length of a gondola coal car and by the width

trucks per 16 hour day Trucks are diverted from of the rotary car dumper plus the width of the manual

the access highway several hundred feet west of the unloading track The depth of approximately 53 feet

main entrance gate and follow a channelized roadway was set by the requirement that the angle between

pattern to the truck scale where the coal is weighed the hopper sides and the horizontal be not less than

and sampled thence through hopper building No 1 50 degrees and by requirements for skirting vibrators

where the coal is dumped in the hopper under the and conveyor machinery All construction joints are

manual carunloading tracks and then returned to the protected with metal water seals since the bottom is

access highway In order to minimize congestion about 40 feet below maximum assumed reservoir level

and traffic hazards in the area of the coal receiving Main reinforcement in the sloping hopper faces

facilities the road system is designed to separate the was kept 6 inches from the surface and a layer of

coal trucks from the employee visitor and other wire mesh placed 3 inches from the surface This

traffic to the plant provides an expendable wearing surface andfacilitates
repair where the concrete erodes

Hopper buildings car dumpers Where tracks pass into the building concrete

and sample preparation building rocker beams 11.5 feet long with one end resting on
the substructure wall are placed under each rail to

The hopper buildings are located over incoming maintain the vertical alignment of the track as cars

railroad tracks Hopper building No 1 houses a enter and leave the building

rotary car dumper fig 61 and the through track The substructure for hopper building No 2profor
unloading coal from hopper bottom cars and dump rides a track for the rotary car dumper only Its

trucks Hopper building No 2 houses a rotary car width could therefore be made 10 feet less than for

dumper with no provision to accommodate hopper hopper building No 1 Otherwise the two structures

bottom cars or dump trucks The sample preparation are similar as to detail and construction with both

building is located on the east side and adjacent to built on a rock foundation

hopper building No 1
Superstructure Hopper building No 1 isapproximately64 feet wide 70 feet long and 34 feet

high housing a rotary car dumper with a control and

sampling wing 8 feet wide 18 feet long and 18 feet

high There are two rolling steel doors at each end

of the building

The upper part of the building is faced with

maroon steel panels the base is buff gray brick

The projecting steel box frames of the track doors

form a pleasing border for the brick red rolling steel

doors fig 62
The wing housing the car dumper controls and

sample collection rooms projects lengthwise from the

west end of the building between the rolling steel

doors It has an exterior wall of buff gray face brick

with the steel exposed on the outside The steel louvers

are painted medium blue green and the window wall

is blue green steel sash with aluminum panels

A sample preparation wing was subsequently

added along the east side of the main structure This

is a 1story addition of approximately 1300 sq ft

and houses facilities and equipment for preparing

and analyzing coal collected at the sample collection

rooms About half the area is devoted to the sampling

facilities and the remaining space is for toilets and

showers locker room and equipment room The

exterior is of the same brick as the powerhouseInteriorwalls are clear glazed facing tile The floor of

the sampling room is rubber tile and the ceiling is

exposed steel decking toilets and locker room have

FIGURE61 Each of two car dumpers has a capacity of ceramic tile floors and sand finish plaster ceilings

twenty 50 ton cars per hour Other areas have cement floors and exposed steel
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FmuPm62 Hopper buildings No 1 at right and No 2 each house a rotary car dumper Hopper building No 1 also provides

through rail tracks and accommodations for coal dump trucks

ceilings Hopper building No 2 is a duplication of The floor of the sampling room at elevation

hopper building No 1 except that it is 10 feet less in 777.06 is a 6inch reinforced cast inplace concrete

width and is provided with only one through track slab with a cement floor finish supported on structural

The steel framing of the hopper buildings is steel framing The sample preparation building is

riveted construction and consists of rolled steel constructed on a 10 inch reinforced concrete floor

columns beams purlins girts and bracing At the slab supported
ends of the buildings and at approximately the third

on earth

points roof trusses span the width of the building Rotary car dumpers The rate of flow of coal

The steel framing of the sample preparation building from railroad cars or highway trucks to the crusher

is also of riveted construction The roof purlins and building was set at 2000 tph This is forty 50 ton

trusses were designed for a 50 psf live load and the cars per hour or a car every 1 minutes andnecesthrough
track supporting beams were designed using sitated two car dumpers Each unit has a capacity

Cooper’s locomotive loading standards for Railway of twenty 50 ton cars per hour or a car every 3

Bridges E50 loading The wing housing the car minutes The general arrangement of rotary car

dumper controls and sample collection rooms has all dumper No 1 is shown in exhibit 9
welded steel framing All structures were designed

for a 30 psi wind load and an allowable unit stress Coal sampling equipment A representativesamof
18,000 psi ple of coal from each carload or truckload received
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is required for laboratory analysis to determine the stationary headers with 26 spray nozzles are located

quality for contractual purposes Provision was made under the floor at hopper building No I only where

at each hopper building for both manual and auto trucks and manually dumped railroad cars unload

matic sampling from the railroad cars Normal coal These sprays are operated by a valve located

sampling of rail received coal is by means of the on the operating floor Exhibit 79 shows a schematic

automatic sampling arrangement which functions in layout of these spray systems

conjunction with the operation of eazh rotary car

dumper In the event the automatic sampling equip Drainage facilities Roof drains are collected in

ment is inoperative samples are taken manually from downspouts and discharged to the yard drainagesyseachrailroad car before it enters the building Plat tern by gravity Floors below grade are drained to

forms along one side of the control and sample wing a sump in the basement A float controlled duplex

of each building provide access to the top of a car sump pump in each building empties the sump con

All truck received coal is manually sampled before it tents into the yard drainage system

enters the building The general arrangement of the Piping systemsA 1inch line from the
automatic coal sampling equipment is shown in ex station

service air system supplies compressed air to four

hibit 10 service outlets in each building

Sample preparation equipment On the upper

floor of the control and sample wing of each hopper Plumbing Adequate toilet facilities showers

building a combined crusher and sampler unit is in kitchen facilities etc are provided for the yarderastalledfor processing coal samples ployees and for the personnel engaged in coal sample
preparation Waste from the hopper buildings flows

Power supply Power to hopper building No 1 by gravity to the station sewer system

is supplied from the 480 v main power board in the Heating ventilating and air conditioning The

crusher building Two circuits each of six single hopper buildings are generally open to the outside and

conductor No 40 rubber jacketed 600 v cables run are not heated or ventilated The enclosed control

underground via duct and manhole to supply two rooms sampling rooms warming rooms and elec

480 v 3ph power cabinets for the rotary car dumper trical equipment room are heated by thermostatically

and related equipment Six single conductor No controlled electric unit heaters Mechanical ventila

40 rubber jacketed 600 v cables via underground tion is provided for the control sampling andelecducts
and manhole supply power to a 480 v control trical equipment rooms Air supplied to the electrical

center type auxiliary board in hopper building No 2 equipment room is filtered for the protection of the

for the rotary car dumper and related equipment equipment The installed heating capacity is 97.5

The second feeder to hopper building No 1 is tapped kw and 5100 cfm of air is supplied and exhausted

in a manhole and serves as an emergency feeder for The sample preparation room of the adjoining

hopper building No 2 A circuit from this board sample preparation building is airconditioned The

supplies power to the car retarder remaining rooms of the building are heated by ther

The sample preparation wing adjacent to hopper mostatically controlled electric unit heaters and are

building No 1 is supplied by a separate feeder from mechanically ventilated Portable electric heatersprothe480 v power board in the crusher building Three vide supplementary heating The installed heating

single conductor No 20 rubber jacketed 600 v capacity is 56.32 kw and a total of 7200 cfm of air

cables run underground via duct and manhole to is supplied and exhausted

supply a 480 v 3ph power cabinet The airconditloning system supplies filtered air

Lighting Standard vaporproof lighting fixtures to the sample preparation room with cooling and

are used throughout the hopper buildings The dis heating thermostatically controlled to maintain for

tribution cabinets are dust tight construction and the cooling a maximum of 78 F in the room when the

lights are cabinet switched The sample preparation outside air is 950F and for heating a minimum of

wing is lighted with fluorescent type fixtures 72F when the outside temperature is 0F A total

of 17.45 tons of refrigeration is installed

Dumper dust control systemA dust control

spray system for each hopper building is installed to Track and truck scales and scale houses

control the spreading of dust during dumpingoperationsTwo headers with a total of 22 spray noz Track scale The function of the track scale is

zles are attached to the rotary dumper and are opened to weigh coal received in railroad cars previous to

automatically each time a car is dumped by a unloading into the coal handling system of the plant

solenoid valve in the supply line which is actuated The location of the track scale is shown in exhibit 1
by a switch on the rotary dumper An additional The location of the scale wa governed by the need

spray header with nine nozzles controlled by a manual for sufficient length of track to permit thesimulvalvewas added after the coal handling system was taneous weighing of loaded cars and the unloading

placed in operation to control the coal dust in the of other cars at the railroad hopper building The

area of the rotary dumper driving mechanism Two scale is mounted out of doors in a concrete pit It
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is equipped with a fixed type reinforced concrete deck trucks The structural steel frame is deep blue green

and is provided with both live and dead rails with the interior steel wall panels painted medium

The dead rails permit passage of cars across the scale blue green The door is brick red the ceiling isoffwithout
imposing any load on the scale mechanism white and the floor covering is marbleized gray rubber

On one side a suitable scale house is provided in tile

which the indicating and registering devices of the

scale are mounted In general the scale meets all COAL HANDLING

the applicable requirements of Specifications for the The coal handling system transports all coal from

Manufacture and Installation of Four Section Knife the two hopper buildings to the crusher building for

Edge Railway Track Scales 1936 as issued by the sizing and then to the bunkers in the powerhouse or

Association of American Railroads The gross weigh to the outdoor storage area It also includesconveying
capacity of the scale is 325,000 pounds ors for transporting coal from the reclaiming hoppers

Truck scale It was anticipated that a consider in the storage area to the bunkers in the powerhouse

able amount of the coal required for the plant would Included in the system is special equipment forrebedelivered by highway trucks so a 50ton capacity moving tramp iron for sizing the coal forcontinutruckscale was installed at a convenient point adja ously weighing and registering the quantities handled

cent to hopper building No 1 The location of and for sampling the coal before depositing it in the

this scale is shown in exhibit 1 The scale is mounted bunkers

out of doors in a concrete pit It is equipped with a Rail shipmentsRailroad cars are dumped into

floating type reinforced concrete deck On one side the large receiving hoppers in the hopper buildings

a suitable scale house is provided in which the auto This is accomplished either by the rotary car dumpers

matic indicating and recording devices of the scale or manual unloading at hopper building No 1 From

are mounted The scale eomprises a heavy rectangular the bottom of the hopper in each building the

structural steel frame approximately 10 feet wide and coal is moved by a pair of vibrating feeders onto an

50 feet long on which the concrete deck is mounted inclined belt conveyor which moves it to the top of

and beneath which two sets of knife edge weighing a transfer structure As the coal is transported by

levers are arranged A load placed on the live deck each of the two conveyors the amount carried by

of the scale causes movement of the weighing levers each is automatically and continuously weighed and

beneath Through a weighing arm and linkage this the tonnage recorded by a belt weighing scale mounted

movement is transmitted to the indicating and re near the lower end of each conveyor At each transfer

cording devices mounted in the scale house which structure the coal is discharged over a magnetic head

automatically indicate and record the weight of the pulley into the chuting which feeds it onto anotherinload
on the scale clined conveyor which carries it to the top of the

Pits and drainage Concrete walls on a base slab crusher building As the coal passes over the magnetic

approximately 7 feet below the ground form the head pulley in each transfer structure the tramp iron

track scale pit which is 63 feet long and 10 feet wide is removed from it and diverted to a trampiron chute

Seats in the walls and concrete floor beams carry the and to a trampiron container for disposal

steel beams supporting the rails and equipment A At the top of the crusher building the coal from

6inch fixed deck sloped to drain covers the pit A each conveyor is discharged into a double leg chute

projection from one side of the pit supports a scale by a splitter gate which diverts half the flow of coal

house and provides access to the pit Concrete rocker into one leg of the chute and half into the other

beams on each side maintain the vertical alignment From each leg of the chute the coal flows downward

of the tracks as they come on the structure A small to an inclined double deck vibrating screen unit The

sump pump is provided in one corner of the pit to major portion of all fine coal 1 inches in size and

handle drainage smaller is drawn off and flows downward into a

The truck scale pit is 50 feet long 10 feet wide hopper and chute arrangement beneath The larger

and about 4 feet deep The scale loads are carried coal and the remainder of the fine coal are discharged

by reinforced concrete beams to the base slab The off the lower end of each screen unit into aheavydeck
slab 62 inches thick forms the scale platform duty crushing unit which crushes the largersize coal

It is sloped to drain and is supported on steel framing to a linch size and smaller From each crusher

The scale house is adjacent to the pit unit the coal flows downward to a chute arrangement
that merges it with the flow of fine coal from the cot

Scale houses Both buildings are identical and responding screen unit As the coal continues to flow

house the dial units and recording equipment for coal downward it passes into a triple leg chutearrangeweighing
They are approximately 7 feet wide by 11 rnent fitted with deflector or flap gates by which it

feet long with walls of typical maroon colored corru is diverted to any one of three belt conveyors Two

gated steel panels The flat metal deck roof projects of the conveyors transport coal to the bunkers and

to form a protective canopy for the hollow metal the third to the stocking out point in the storage yard

door at the rear There are ample windows on all At a point near to the crusher building the twoconsides
to allow an unobstructed view of coal cars or veyors leading to the bunkers are equipped with belt
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each of these hoppers coal is drawn off by vibrating

feeders and fed to an underground belt conveyor that

moves it to a transfer point where it is discharged to

one of the inclined belt conveyors leading through

the basement of the crusher building and on to the

bunkers in the powerhouse

All units of the coal handling system except the

travel drives of the belt trippers are electricallyinterlockedto provide proper sequence of starting and

stopping All except the belt tripper drives are

normally remotely controlled from a benchboard in

a control room on top of the crusher building

Equipment

Hoppers The receiving hoppers at the hopper

buildings and the two reclaiming hoppers in the coal

storage yard are welded steel construction with side

FIGURE63 The stocking out conveyor transports coal to the plates of copper bearing steel They are equipped

general storage area depositing it in a pile or directly into with heavy steel bar gratings having rectangular

mobile equipment Jor placing elsewhere in the storage area openings

weighing scale units which automatically weigh and Vibrating eeders Electrically operatedvibratregister
the tonnages that pass over the conveyors ing feeders are installed beneath the hoppers for feed

A little further away from the crusher building and ing coal onto the belt conveyors Each feeder is the

just above ground level a large flat magnet is sus heavy duty type and comprises a steel pan electrically

pended over each of the conveyors to remove pieces actuated vibrator unit or units and local and remote

of tramp iron from the moving coal At the upper controls and indicating devices

ends of the belts near the bunkers the conveyors are Belt conveyors Table 13 lists the belt conveyors

equipped with automatic sampling and crushing for transporting coal from the reception points to the

arrangements for taking samples of the coal that bunkers and storage yard and from storage yard to

passes into the bunkers At this transfer point the the bunkers Exhibit 4 a general plan of the coal

coal is discharged onto horizontal belt conveyors that handling and storage facilities indentifies conveyors

extend over the top of all the bunkers Each of the and transfer points

horizontal conveyors is equipped with a tripper unit Each belt conveyor typically comprises a long

that discharges the coal into any of the bunkers structural steel conveyor frame head tail bend and

When coal is to be transported to the storage snub pulley units load carrying and return idler units

area it is discharged in a pile on the ground at a a motorized drive arrangement gravity takeup unit

stocking out point From this pile it is picked up by an endless conveyor belt a rotary brush beltcleaning

pneumatic tired mobile equipment carried to the unit a head housing discharge chute skirtings at

storage pile and distributed It may also be dis load point and safety guards The inclinedconchargeddirectly into the pans of the mobile equip veyors have automatic holdback arrangements toprementas shown in figure 63 vent the conveyor belts from running backward

Truck shipmentsAfter being weighed a truck Conveyors BC1 and BC10 have magnetic head

loaded with coal is driven into hopper building No 1 pulleys for removing tramp iron from the entering

and its load dumped into the receiving hopper Steel coal Conveyors BC3 and BC4 have suspended flat

plates set alongside the rails of the manual unloading magnet arrangements for removing tramp iron from

track in hopper building No 1 provide a runway for the coal They also have at their discharge endautothe
trucks From the receiving hopper the flow of matic coal sampling equipment The drives ofconcoal
is as previously described veyors BC2 BC3 BC4 and BC11 are equipped

with fluid couplings Conveyors BC5 and BC6 are

Reclaiming coal from storage In case of inter equipped with motorized tripper units for discharging

ruption of coal shipments by rail and truck coal is the conveyor coal into the bunkers
reclaimed from the stockpile by mobile equipment

and dumped into the two reclaiming hoppers near Coal sampling equipment Automatic machinery

the stocking out conveyor The reclaiming hoppers for sampling the coal before it is transported to the

are at ground level and each is equipped with a bunkers is installed at each of the discharge points of

heavy steel grating over which the mobile equipment belt conveyors BC3 and BC4 Each set of sampling

operates and through which the dumped coal passes equipment includes a motordriven primary sampling

into the reclaiming hopper From the bottom of unit a stainless steel receiving hopper a vibrating
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TABLE13 Coal belt conveyor data

Horizontal

distance

Width Speed Capacity ft pulley

No Use Type inches Ipm tph to pulley

BC1 Hopper building No 1 to transfer point A Inclined 54 390 1000 71.5

BC2 Transfer point A to crusher building Inclined 54 400 1000 252.0

BC3 Transfer point C to transfer point B Inclined 48 510 1000 824.0

BC4 Transfer point C to transfer point B Inclined 48 510 1000 824.0

BC5 Over bunkers Horizontal 48 520 1000 911.2

BC6 Over bunkers Horizontal 48 520 1000 911.2

BC7 Crusher building to storage area Inclined 48 500 1000 600.0

BC8 Storage area to transfer point C Inclined 48 500 1000 350.0

BC9 Storage area to transfer point C Inclined 48 500 1000 300.0

BC10 Hopper building No 2 to transfer point D Inclined 54 390 1000 187.7

BC11 Transfer point D to crusher building Inclined 54 400 1000 338.5

feeder unit a motor driven sample crusher a motor may be dumped into a motor truck Each jib crane

driven secondary sampling unit and the necessary is the fixed cantilevered boom type with an electric

supports and controls hoist of 3ton capacity and an electric swing unit

Control is by push buttons mounted on a post adjacent

Belt weighing scales Belt conveyors BC1 BC3 to the base of the crane

BC4 and BC10 have automatic continuousweighing
and indicating scales Each scale weighs the coal Railroad rolling equipment A total of three

transported locally and remotely records the total 120 ton Baldwin diesel electric locomotives waspurtonnage
transported remotely charts the flow of coal chased for this project one of which was used by

over the belt conveyor and remotely indicates the construction forces Later three 80 ton General

percentage of full load moving over the belt conveyor Electric Company switching locomotives were received

one of which was used by construction forces Radio

Belt trippers Belt conveyors BC5 and BC6 receiving and transmitting equipment was installed on

have self propelled trippers for discharging the coal each with a central station at the utility building A
from the belt to a selected bunker Each tripper 50ton flat car for use around the plant was purchased

consists of a structural steel frame mounted on wheels as used equipment A small gang car a Kalamazoo

that travel on rails supported by the conveyor framing heavy duty motor car and two push cars complete

upper and lower bend pulley units mounted in the the rolling equipment

structural steel frame a motor driven travelmechanism
for moving the tripper on the rails a hopper Storage yard mobile equipment Coal isconandchute arrangement for diverting the coal flow veyed from the stocklng out conveyor to storage and

from the belt to the designated bunkers an operator’s from storage to the recovery hoppers by four tractors

platform and the necessary controls brakes track and scrapers Coal is generally loaded into the scrapers

clamps overhead conductor system and limit switches under the discharge end of the stocking out conveyor

for supplying power to and controlling the travel Recovery from the compacted coal pile often requires

motions The chute of each tripper discharges the double heading to load the scrapers

conveyor coal to a slot in the bunker room floor to All four tractors are MRS models 190 and 200

one side of the conveyor Each slot extends practically with rubber tires steel cabs heaters and a maximum

the full length of the bunker room Sealing of each speed of 25 miles per hour One model 200 tractor

slot is accomplished by a belt that lies flat in a recess is attached to a scraper of 30cu yd capacity the

at the top of the slot and at floor level At each other scrapers are 22cu yd capacity Four crawlers

tripper chute this belt is carried up over and down with bulldozers are used for dressing the coal pile and

the outside of the tripper chute by suitably placed for miscellaneous uses in the coal storage area

steel rollers This permits the tripper to travel freely On February 11 1958 a larger MRS tractor fig

while maintaining the belt in a position sealing the 63 with a 375 hp Cummins diesel and a 42cu yd

long floor slot scraper were purchased for handling coal All the

motors on MRS tractors were designed and equipped

lib cranes at transfer points At transfer points with special protection against the excessive dust prev

A and D which are underground chambers tramp alent in the coal handling operations

iron is separated from the coal and accumulated in

steel containers At each of these transfer points a jib Structural

crane was mounted at ground level adjacent to the

top of a vertical concrete shaft opening into the under Substructure tunnels All coal handlingcongroundchamber Each jib crane functions to hoist veyors below ground are in rectangular concrete

a loaded container to the top of the shaft and swing tunnels of sufficient width to provide a 2foot wide

it around into a position where its load of tramp iron walkway Tunnel sections are generally limited to
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approximately 40 to 45 foot lengths with the down a false floor installed 8 feet below the walkway to

hill end of each section connected to a lip projection match the architectural features of the transfer

of the next lower section Each vertical reinforce structure

ment bar tying the sections together is encased in a Conveyor bridge 7 houses the 48 inch stocking

3inch length of rubber hose at the joint to permit out conveyor and consists of a 107 foot truss including

some movement a 62 foot cantilever section The end of the cantilever

Conveyor bridges The conveyor bridges provide portion is spread to 14 feet 9 inches to accommodate
the drive machinery The trusses were cambered for

support and a sheltered housing for the conveyor dead loads
belts They are made up of inclined trussesapproximately8 feet deep connected by transverse The conveyor bridges are supported on areinroofand floor framing and braced for wind loads in forced concrete bent and pedestals set on spread

the plane of both the upper and lower chords of the footings At the stocking out conveyor the footing

trusses The truss spacing or widths depend on the was placed on top of piles driven to rock in order to

number and size of conveyors and vary from 8 feet minimize differential settlement between it and the

9 inches for a single 48 inch conveyor to 15 feet 6 conveyor tunnel which also is pilesupported The

inches for two 48 inch conveyors Panel spacing on conveyor bridges have precast concrete floors made

the trusses was determined by truss depth and by up of lightweight channel slabs to close off theunderallowable
span of the precast floor slabs All truss side and to provide a walkway for maintenance and

connections are riveted inspection All walkway slabs have Alundum ag
The bridges were designed for live loads to suit gregate cast in the top to form a nonskid surface

the conveyors together with a 50 psf loading in the Trans er structure or conveyors 3 4 5
walkway areas and a 20 psf roof load Conveyor

and 6
bridges 2 and 11 are alike and each houses the section This is a unique structure which extends 116 feet

above grade of a 54 inch inclined conveyor which above ground level The structure is supported by

runs from each of the two hopper buildings to the four Kbraced columns 99 feet high The lower floor

crusher building The bridges are simple spans 76 which supports the conveyor machinery and sampling

feet in length Pinconnected anchorages were pro equipment is 73 feet above ground level and is 33 feet

vided at the lower ends of the bridges near ground by 43 feet 8 inches in area The floor framingcantilevel
and rollers were installed at the upper end to levers several feet beyond the columns on all four

permit movement Each bridge has a welded trash sides thus making it necessary to support the entire

hopper with 5cu yd capacity attached to the truss
floor system on cradle beams spanning between the

on the walkway side near the crusher building Gates columns below the floor system The upper floor

were provided in the bottoms of the hoppers so that system is framed into the tops of tb e main columns

scrap can be dumped into trucks below and supports the conveyor drive machinery The

Conveyor bridges 3 and 4 support the section framing which houses this floor matches the cross

above grade of two 48 inch inclined conveyors which section of conveyor bridges 3 and 4 and flares out

run from the crusher building to a transfer structure to a width of 92 feet 6 inches The roof over this

near the powerhouse It is composed of 3 equal area follows the roof line of conveyor bridges 3 and 4

spans forming a continuous bridge 349 feet in length and is sloped 16 degrees with the horizontal The

The two intermediate supporting bents are riveted and structure is riveted and was designed to compensate

Kbraced Provisions for jacking were made at the for machinery loads reactions from conveyor bridges

bases of the bents and shims were installed in case and thrust resulting from tension in the conveyor

the foundations settled A Vierendell truss was used belts

at the upper end of the bridge in the plane of the The transfer structures with the exception of

lower chord to allow space for the conveyor belt the one adjacent to the powerhouse are allundertakeup
pulleys and counterweights Because of the ground of reinforced concrete placed on rockfoundalocation

of the takeup pulley it was necessary to pro tions The roof of each structure is a concrete slab

vide for expansion and contraction at the lower end on concrete beams Gutters drain to drainage sumps

of the bridge near ground level in the basement

Conveyor bridges 5 and 6 are 40 foot simple The transfer point at the powerhouse is supported

spans that support the two 48 inch bunker conveyors at grade level by a concrete frame supported on

from the transfer structure to the powerhouse at unit bedrock

9 This section of the bridge is composed of 5 equal

spans forming a continuous bridge 550 feet in length Architectural

which supported the bunker conveyors from thetransfer
structure to the end of the initial powerhouse con The transfer structures are enclosed with maroon

struction at unit 4 The depth of the 40 foot span steel corrugated siding matching that on thepowerwas
initially 10 feet and after it became a part of the lmuse The curved roof of the conveyors is covered

permanent construction the roof was raised 6 feet and with black coated corrugated steel panels At the
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cave intersection an aluminum palnted steel fascia dumped Coal handling areas and storage yards have

angle gives a clean sharp definition of the conveyor manually controlled floodlights mounted on towers

housing outline to facilitate the handling of coal at night

Piping systems CONVEYOR CONTROL AND CRUSHER BUILDING

The two reclaiming hoppers have sumps and Functionally the conveyor control and crusher

duplex float operated sump pumps for collecting the building is the central feature of the coal handling

drainage of the floors and conveyor structures These facilities Here all coal arrives for screening and

pumps discharge into a 6 inch drainage header which sizing and for distribution to the various storage

flows into an open drainage ditch points Here too all control of these operations is

Transfer points A C and D and an underpass either developed or supervised from a central control

at the railroad tracks near the utility building are room on the roof of the structure The building is

below ground level Drainage from these structures strategically located to permit good viewing of the

is collected in sumps equipped with duplex pumping railroad car and truck unloading operations and the

units The drainage from transfer point C is dis storing and reclaiming operations in the coal storage

charged into an open ditch and that from the other area

structures is discharged into the yard drainage system The crusher and conveyor control part of this

A 2inch connection from the station service air building is a tall rectangular structure with a deep

system in the crusher building serves the 1inch air substructure of reinforced concrete and a totallyenservice
outlets located along the conveyor structure closed steel framed superstructure The power supply

transfer station and reclaiming hoppers exhibit 74 and control equipment is in a long rectangular

A separate 1 inch connection to the same system is singIe story wing at ground level

extended along the conveyors from the hopper build The control room on the roof of the mainstrueing
to the powerhouse to serve service outlets spaced ture is partially cantilevered over the west wall The

at approximately 100 foot intervals along these west front and two side wails of this room are fitted

structures with large areas of plate glass for good visibility

Electric equipment and services Substructure

Power for the crushers conveyors and related The building substructure is a rectangularstrucequipment
is supplied from the auxiliary power boards ture of reinforced concrete founded on shale It has

in the crusher building This is controlled normally a 3foot concrete base slab approximately 31 feet

by the coal handling operator in the crusher building below ground level which distributes the loads from

control room overlooking the coal handling structures the 2foot thick walls supporting the machinery and

and storage yard Local test controls near the motors structure above The crusher room floor has a 15

and at stop stations located along the conveyor every inch slab on concrete girders supported by the walls

100 feet are provided also for emergency use and 2foot square interior columns

Vibrating feeders are situated at the base of the The electrical equipment wing substructure is

various hoppers and control the rate of flow of the separated from the crusher building by a inch

coal being fed onto the conveyor belts Amplitude expansion joint It is supported by walls and columns

generators on the vibrating feeders whose current which extend down either directly to shale or to the

varies with the frequency of vibration are connected large conveyor tunnel located underneath Theelectoindicating meters showing amplitude of vibration trical equipment room at ground level has a 10 inch

The operator at the control benchboard can adjust slab floor over concrete beams built into the walls

by remote control the amplitude of vibration thereby The basement floor of this wing consists of a light slab

increasing or decreasing the rate of flow of coal resting directly on earth fill and placed against Iinch

through the feeders joint filler along the walls

Bindicators attached to the hoppers give an alarm

when coal is too high or low in the hoppersBeltweighing
scales on the belt conveyors give remote in Superstructure

formation to the operator via two instruments a load The main portion of the structure above ground

indicator gives the loading on the belt conveyor and level is 42 by 66 by 46 feet high The control room

a weight counter totals the tonnage of coal passing located on top is 22 feet by 34 feet and is cantilevered

along the conveyor 4 feet 10 inches off the main structure The electri

Flap gates electrically operated and remotely cal equipment wing is 33 feet wide and 56 feet long

controlled switch the coal at transfer stations or at and is connected to the west side of the main

hoppers through alternate routes as required Indi structure

eating lights are provided at the powerhouse sampling

point to assure correct marking of each sample to in Architecture The building is finished similar

dicate into which bunker the sampled coal was to the boiler room of the powerhouse with maroon
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22 degrees with the horizontal Each screen unit is

designed to permit 500 tph of coal to pass through to

bypass and crusher

Main crushers

There are four large crushing units for crushing

the run of mine coal to the size required for the

bunkers and yard storage This coal varies from

dust to lumps as large as the grating openings at the

receiving hoppers The coal is fed to each crushing

unit at a uniform rate by a double deck vibrating

screen The crushers crush the coal by the repeated

blows of swinging members which are secured to a

heavy rotating central member

Electrical equipment room

The crusher building electrical equipment room
FmuE 64The crusher and conveyor control building is the main power distribution centerhousing power supply and equipment is the operating center for all coal

o the coal handling system All controls are centrally 1o handling facilities Two 4160 v feeders one from

cated in a glass enclosed room on top of the building each of the common boards A and B in thepowerhouse
are the source of this power supply exhibit

siding above a buff gray brick base The low electri 5 The 4160 v board in this room supplies the larger

loads such as the 250 hp coal crusher motors and two

cal equipment wing is also of buff gray brick fig 64 1000 kva 4160 480 v transformers which supply the

The massive size of the crushers is indicated in coal handling 480 v main and feeder boards located

the scale and character of this plain rectangular in this room

structure The two conveyor housings rising in a The 480 v feeder boards and the heatingventigradual
slope from the ground level and abutting the lating and lighting board are control center type

south wall about midway of its height offer a key One panel of the heating ventilating and lighting

to the functional aspect of the building In contrast board supplies 240 120 v single phase power tolightthecontrol room is of light steel frame construction ing cabinets located at lighting load centers through

with the observation front formed by a continuous a 50kva transformer and voltage regulator

aluminum framed window wall with the larger upper

panels glazed with blue green heat absorbing plate

glass and the lower panels of yellow porcelain Control room
enameled steel

Control switches and indicating and recording

Structural steel The steel framing is of riveted instruments for operation of the coal handling system

construction and consists of rolled steel beams col are centralized on a 4panel benchboard and a 2
umns girts and bracing The framing was designed panel recording board in the crusher building control

for loads imposed by the equipment and live loads room fig 65 Mimic buses to represent theconvaryingfrom 30 to 200 psf reactions from the con veyor system with control switches with handles of

veyor bridges and thrust from conveyor belt tension distinctive shapes and colors for various functions

Concrete floors The floor of the control room is are arranged on the benchboard to resemble thephysia6inch cast concrete slab supported on the strut cal arrangement of the coal handling system Mimic

tural steel framing buses on the apron of the bench panels represent

schematically the connections of the 4160 and 480 v

Vibrating screens coal handling power system with indicating lights

showing the position of all main bus tie and crusher

In the crusher building there are four vibrating motor air circuit breakers On the 8inch vertical

screens one above each main crusher They function panel at the back of the benchboard are mounted

to scalp off and bypass around the crushers as much the various types of indicating instruments Beltconofthe fine coal as is practicable and to feed the re veyor load recorders are mounted on the vertical

mainder to the main crushers Each of these screens recorder board panels

is the double deck type the upper deck being a per The entire conveyor system is so interlocked that

forated steel plate with 3inch square openings and it can be started only in the proper sequenceTripthelower deck a woven wire cloth with 1 inch ping of any of the interlocked equipment trips all

square openings Each screen unit is set at a slope of interlocked equipment toward the coal supply
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FIGURE65 The control room for the coal handling system glass enclosed on three sides is located on top of the conveyor

control building and provides an unobstructed view of the entire operation

Lighting Piping systems

Four lighting cabinets conveniently located con Air for service outlets in this building is served

trol the lighting for the crusher building and the coal by a 2inch connection into the station service air

handling control room Standard vaporproof light system This connection also serves air to theconingfixtures are used generally throughout thestructurewith fluorescent units being used in the control veyor systems exhibit 74
room and electrical equipment room Emergency Water for the wet type dust collector and a

lighting is provided in the electrical equipment room 1 inch fire hose outlet are supplied through a 2
Distribution cabinets are of dnsttight construction inch connection into the yard raw water system

and circuits are cabinet switched except for the con exhibit 79
trol room electrical equipment room and stairways

Drainage facilities Plumbing

Roof drainage is collected in downspouts and The control room floor elevation 807.38 is

discharged into the yard drainage system by gravity

as are the drains from the ground level floor Base equipped with a kitchen unit lavatory water cooler

ment floor drainage and drainage from the inclined and water closet for use of the employees stationed

conveyor tunnels flow by gravity into a basement sump there Hot water is supplied from a 30gallonelecequipped
with a sump pump The pump discharges tric water heater A 3inch sanitary waste line carries

into the yard drainage system the sewage by gravity to the station sewer system
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Heating and ventilating Reclaiming hoppers

The conveyor control and crusher building is Each of the two reclaiming hoppers located on

electrically heated Warmed areas are provided in either side of the stocking out conveyor measures 54

the main hopper and crusher room where mainte by 21 feet at the top having sufficient space for two

nance or repair operations may be expected by unit steel hoppers The center portion which houses

heaters thermostatically controlled to prevent over the conveyor is 30 feet deep and is set on bedrock

heating during mild weather The remaining rooms as are the 18 inch thick end walls A 10 foot high

are heated to the conventional 72 F by unit heaters cross beam of reinforced concrete located at the center

Portable electric heaters are used for supplementary of the structure furnishes rigidity to the box andsupheatingThe installed heating load is 211.5 kw port for the loaded grating at ground level

The building is mechanically ventilated for the

removal of heat from electrical equipment and solar

radiation A total of 27,000 cfm of air is supplied and
exhausted

AUXILIARY YARD STRUCTURES

This group of structures includes the utility and

storage buildings the hydrogen trailer port and sev
Dust collecting eral small miscellaneous structures located in the

general yard area

The dust collecting system is designed to prevent

the escape of dust from the coal conveyor housings

and chutes at transfer points The coal dust is sep UTILITY BUILDING
arated from the air by a wet type dust collector and

the cleaned air is discharged to the outside Col The utility building includes facilities forserviclected
dust in a sludge form is pumped to the ash ing the equipment used in the unloading transfer and

disposal field storage of coal To be easily accessible to all these

operations it is located near the crusher building and

coal storage area The structure encloses a main

COAL STORAGE YARD repair area approximately 61 by 120 feet and 26 feet

high to the underside of the roof deck and has a 9
The coal storage yard covers an area of about story wing on the south side rear and a 1story

58 acres and when stocked to a depth of 25 feet will wing at each end exhibit 7
contain about 1,350,000 tons of coal representingapproximately

90 days consumption for the 9unit plant Foundations and floor slabs

The ground on which the yard is located was

originally quite rugged with a large part of the area The exterior masonry walls are built oncontinuinundated
by Watts Bar Reservoir To obtain the ous concrete footings which extend over the spread

smooth and slightly sloping base about 0.5 percent footings supporting the bases of the steel columns

needed for the coal storage yard required the moving The concrete floor slabs which carry heavy rolling

of about 500,000 cu yd of earth within the area and equipment were placed in separate sections 20 by 30

the bringing in of an additional 400,000 cu yd of feet by 10 inches thick to act as flexible paving slabs

waste material This base was paved with 6 inches These slabs reinforced with wire mesh are keyed

of compacted crushed slag and topped with 6 inches together but separated from all footings and pedestals

of low grade coal to reduce the mixing of the sub by inch expansion joints There are two concrete

grade material with steaming coal during reclaiming repair pits separated from the slab by expansion

and stocking out operations joints one is for trucks and the other for locomotives

Because of the sulfuric acid content of the rain The air compressor room has a 3foot thick slab to

water draining through the coal pile vitrified clay reduce vibration

pipes are used for the culverts installed to carry this

drainage and the runoff is discharged into the lake Superstructure

below the condenser water outlet

Architecture The building is designed for the

servicing and repair of equipment storage of tools

Lighting and parts and service facilities for employees

The north and south walls of the central unit

Seven floodlight towers 100 feet high and each repair shop each have four large rolling steel

supporting a bank of five 1500 w floodlight projectors doors to facilitate the movement through the shop of

furnish ample lighting for night operation of the coal the heavier pieces of mobile equipment fig 66
storage yard The floodlight installation is manually Above the doors clerestory windows of corrugated

controlled An auxiliary bank of five 1500 w flood wire glass extend to steel plate roof spandrels topped

lights mounted on one of the towers supplements by steel copings The end walls are of masonrycongeneralyard lighting in the utility building area struction faced with buff gray brick to the steel roof
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The west wing contains additional locker and

shower rooms plus an area for sand storage which is

used by the locomotive These rooms have cement

finish floors tile walls and the metal roof decking

is painted offwhite

Structural steelSteel framing consists of rolled

steel columns girders and beams with clear span

rigidframe bents in the shop portion The rigid

frames are built up of standard wide flange sections

and plates Brackets are provided on the column

sections for supporting the 21 inch wide flange crane

runway beams and rails Riveted construction is

used throughout except on the rigid frames which

are welded

Service shop equipment

A service shop in the utility building is provided

for the repair and maintenance of the coal handling

FIGURE66 The utility building is centrally located near the equipment The shop layout and selection of machine

crusher building and houses facilities for servicing all mobile tools and equipment were made on this basis The
equipment used in coal handling operations total area of the shop is approximately 7000 sq ft

free of interior columns The entire area is served

by a traveling overhead crane Repair pits tools

spandrels The exposed steel frame and spandrels are and equipment are located in the west half of the

painted blue green and the rolling steel doors are shop The remaining area was left clear formovebrickred merit of large machinery A 600 ton wheel press was

Although joined to the central unit by a corridor added to the shop after sufficient operating experience

the employees service wing is articulated in such had been obtained to be certain of the need for a

manner as to give the impression of being a separate press of this type Eight 1inch air and seven 1inch

structure The south entrance leads to a transverse water service outlets were installed Fire protection

corridor consisting of glazed hollow metal doubIe of the shop area is afforded by fire hose and rack

doors flanked by glass and louvered panels set in steel cabinets and portable and hand type chemical

frames On the north side the entrance is through extinguishers

similar doors flanked by aluminum panels Bothentrancesare recessed and protected by a metal canopy Overhead crane

The south wall of the employees service wing features

a continuous bank of full height aluminum box The utility building is equipped with a 5tonframed
windows across the front of the assembly and capacity single girder electrically operated overhead

lunch room crane for handling parts and materials and for serv

The repair shop interior has buff gray unglazed icing dismantling assembling and repairing mobile

structural facing tile walls with a red concrete floor equipment such as trucks tractors scrapers yard

The rigid steel roof girders and the exposed underside locomotives etc

of the roof deck together with the clerestory win Electrical
dows and large rolling steel doors give the shop a

equipment

spacious appearance A 4160 v 3ph circuit from common board B in

The south wing is 27 feet wide 58 feet long and the powerhouse connects to the high voltage side of

18 feet high Part of this wing is divided into two a 500 kva 4160 480 v transformer located in theeleclevels
with facilities for storage and distribution of trical equipment room of the utility building The

parts The finish in this wing is in keeping veith its low voltage side of this transformer feeds the utility

function having exposed concrete and metal deck building main feeder and 240 v lighting boards

ceilings plain concrete floors and buff gray structural which are the distribution centers for the powerrefacing
tile on the interior walls Structural steel quirements in the area A single phase 50kvalightpanels

are deep blue green ing transformer with a voltage regulator on the high

In contrast the employees service wing is more side supplies 240 120 v power to one panel of the

colorful with red cement floors off white plastered feeder board which connects to lighting and heating

ceilings and brick or tile walls The floor in the cabinets located at load centers Five lighting cabinets

locker and toilet room is dark cedar terrazzo and the control the lighting for the utility buildingFluoreswalls
are gray glazed tile The foreman’s office is cent type lighting is used for most areas Cabinet

formed of glazed steel partitions with the steel trim switching is used for shop areas with local switching

painted deep blue green for such areas as office locker rooms and lunch room
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Compressed air system Heating and ventilating

The utility building houses a station service air The utility building is heated by thermostatically

compressor identical to those installed in the power controlled electric unit heaters supplemented byelechouseThe compressor is placed on the ground floor tric portable heaters where needed The heaters are

in the south wing of the building This discharge is designed to maintain a minimum of 60F in the main

connected into the yard and powerhouse system shop and 70F in the other rooms A total of 277 kw

through a 4inch underground header A 2inch line of heating is installed The building is mechanically

supplies the service outlets in this building and affords ventilated with a total of 74,900 cfm of air supplied

a supply from either the powerhouse system or sep and exhausted

arately by the utility building system

STORAGE BUILDING

Drainage faeilities This building planned as a simple utilitarian

Roof and floor drains discharge by gravity into warehouse provides additional storage space for heavy

the yard drainage system The drainage from the parts and equipment for which there is inadequate

repair pits flows to a sump pit where a float controlled space in the service bay of the powerhouse fig 67
duplex sump pump discharges it into the yard system The building and storage yard are locatedapproximately1000 feet northeast of the powerhouse and are

served by an extension of the plant railroad track and

Fire protection a paved road

The o1 storage room is equipped with automatic

CO2 fire extinguishing eqmpment Two 165F

thermostats which initiate the discharge are near the

ceiling A pipe header with nozzles for dispersing

the CO2 gas connects to two 50 pound CO2 cylinders

through a timedelay pressure valve This allows for

a concentration of 9 cu ft of air per pound of CO2
Operation of the system will immediately activate

visual and audible signals and after a time delay of

20 seconds to permit personnel to leave the room the

fire door is released and CO2 discharged into the

room A break glass type control station for manual

operation and a cutout switch for deenergizing the

control circuit of the system when anyone is working

in the room are located near the entrance door

Portable CO2 extinguishers of 5 and 15 pound

size and vaporizing liquid extinguishers of 1quart

size are conveniently located throughout the building

A fire protection equipment shelter containing a 150

pound buggy type drypowder extinguisher and a FIGURE67 AU heavy parts and materials which cannot be
hose cart with 200 feet of 22inch hose is located retained in the service bay are housed in the storage building

outside the utility building for general fire protection

Plumbing Foundations and unloading platforms

The utility building houses toilet and shower A continuous footing with pedestals around the

facilities for all personnel employed in track mainte building supports the masonry walls and building

nance repair and servicing of rolling equipment and steel The floor is a 6inch concrete slab built in

coal handling in the coal storage yard A lunch room sections and separated from the walls by a y2 inch

with two kitchen units is also provided expansion joint There is an outside railroad loading

A 450 gallon hot water tank equipped with two platform at one end of the building which is serviced

9kw immersion heaters supplies all the hot water from ground level by a concrete ramp up from the

requirements except those for the west wing of the main door

building Hot water is circulated in the employees

service area by a pump controlled by an immersion Superstructure

thermostat located in the return header Additional

facilities including a 120 gallon electric water heater The building is approximately 60 by 200 feet

are located in the west wing or carpenter shop of the and is 27 feet high with large drive in rolling steel

utility building Sewage from the building flows by doors at each end and wiremesh partitionssubdividgravityto the station sewer system ing storage areas inside The upper part is enclosed
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with maroon steel panel siding pierced near the roof a fire hydrant and hose rack are located at an easily

with a row of steel windows The base is a simple accessible point a few feet outside each end of the

8inch concrete block wall painted gray Windows structure

and the large rolling steel doors at each end are

painted blue green Three large balconies were added Heating and ventilating

inside for light storage two for power operations

and one for power stores Along one side is the The toilet room is heated by a 3kwthermoservice
entrance comprising a steel door and frame statically controlled electric heater The remainder

with glass and flat steel side panel The steel framing of the storage building is spot heated by electric

is the conventional milltype with truss roof Columns portable heaters where necessary A long roofventiarespaced on 25 foot centers lator provides gravity ventilation and dampers in it

are used to conserve heat during cold weather

Mobile crane and platform scale

The building is equipped with a 4ton capacity Storage yard

mobile crane for unloading miscellaneous materials The outdoor fenced storage yard is 205 by 300

and equipment from railroad cars and trucks and feet and is surfaced with an 8inch layer of stabilized

for transporting such loads inside the building The crushed stone base covered with a bituminous surface

crane also loads and transports such materials and to support mobile cranes and other heavy equipment

equipment from the storage building to cars trucks Racks are installed for horizontal storage of piping

and other locations in the steam plant area A plat and timber cross ties The racks consist of rows of

form scale of 10,000 pound capacity is located in the parallel steel beams bolted to concrete pedestals 2

storage building for weighing tile various items of feet above ground level

material and equipment handled The scale is set

with its floating platform approximately flush
the finished floor

with HYDROGEN SYSTEM

Hydrogen for generator cooling is supplied to

Lighting the plant in 38 tube motor transport trailers Two
trailers are stored at the plant at all times in concrete

Industrial type fluorescent fixtures are used trailer ports One is located approximately 200 feet

throughout the storage building Steel standards with from the northeast corner of the powerhouse The

conventional street lighting fixtures serve to illuminate second trailer port is 100 feet from the southeast

the storage yard Cabinet switching is used for in corner of the powerhouse Only one of the trailers

side lighting while outside lighting is controlled by is in use at a time There are three spare trailers

a time switch for TVA steam plants using the outdoor method of

hydrogen storage These are used in transit to and

Drainage from the hydrogen supplier’s manufacturing plant to

replace any trailer when its hydrogen supply is

Roof drains discharge through pipes located in exhausted

the interior of the building into downspouts which

run through the floor and leave the building below Trailer storage structures These are reinforced

grade From the building the drainage is piped concrete structures open on three sides consisting of

underground to a nearby ditch where it is discharged a 36 by 20foot base slab with a heavy end wall

Trench drains with gratings are installed across the projecting vertically from it which partly supports a

large rolling door openings at each end of the build cantilevered roof of concrete All concrete members

ing to prevent water entering the building under the are substantially reinforced to reduce fragmentation

doors Discharge from these drains is piped under in event of trailer fire or explosion fig 68 left

ground to a nearby ditch Steel framing channels together with short pipe

columns are utilized to help support the roof slab

Plumbing A double entrance gate of the chain link fence type

and steel doors and covers together with embedded

Toilet facilities are provided in this building for frames complete the structure

use of occasional personnel working there and in the

storage yard Domestic water is supplied from the Hydrogen piping systemHydrogen is piped

station distribution system There are no hot water from the tubes on the trailers to a pressurereducing

facilities Waste flows by gravity to a small septic control station in a recess in the back wall of the

tank and underground disposal field trailer ports fig 68 right From these controlstationstwo underground headers connect the trailer

Fire protection ports with duplicate lines Valve boxes connected to

these headers supply hydrogen for each pair of gen

Because this is a remotely located unattended crating units through cabinets installed near the

building in which combustible materials may be stored powerhouse wall in the transformer yard The cabi
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FIGURE68 Hydrogen for generator coaling is transported to the plant on trailers which are placed in two concrete slab trailer

ports one of which is shown at left The hydrogen is piped directly into the plant from these ports one is in reserve Con
trois for regulating the hydrogen supply is located in a recess in back of the trailer ports right

nets house the pressure control and metering stations Microwave terminal house

for each pair of generating units From thesecabinets
hydrogen is piped into the powerhouse to the This building about 8y2 by 10 feet is ofexgeneratorsexhibit 83 posed steel frame with columns resting on low con

crete pedestals It is enclosed with the typical ma
Fire protection of hydrogen trailersAutomatic roon color insulated corrugated steel wall panels and

fog spray systems were provided for each trailer port has a steel deck roof and floor The roof projects

actuated by fire detectors located on the underside about 3 feet at the front and 12 inches on the other

of the roof The water for these sprays is supplied three sides and is finished with an aluminum fascia

from the yard raw water system through a piston It is without windows but has a high full length

operated check valve located in a cabinet at the rear louver in the rear wall with a flush hollow metal door

of the trailer port in the front The steel deck floor is covered with

plywood subflooring and finished with gray linotile

MISCELLANEOUS STRUCTURES

Sewage chlorination building Fire protection equipment houses

This is a simple box like structure 9 feet There are ll flat roofed reinforced concrete

square with three walls and roof of reinforced con houses for fire protection equipment located at vital

crete The front is enclosed by a steel framed panel and accessible points around the yard area The

wall comprising a hollow metal louvered door with structures are 6 by 12 feet with large hollow metal

a flat insulated steel side panel over which is a steel doors at each end They shelter hand drawnfireventsash The steel frame is painted dark blue green fighting equipment which can be readily moved over

with door and panel being medium blue green paved surfaces to any location

Guard shelter

Retarder equipment house
This structure is located near the entrance to

the plant area It is about 5 by 7 feet inside di The retarder equipment house with insidedimensions
For security protection the building is mensions of 7 by 10 feet contains the equipment

formed of 2inch panels constructed of two inch for controlling the ear retarder a device for slowing

thick mild steel plates with fiberglass insulation be the movement of empty coal cars being shunted into

tween in structural steel frame The door is of sim the yards The building is of buff gray face brick

ilar construction with double glazed vision panel inside and out with a flat steel deck roof projecting

There are double glazed sliding aluminum windows 7 inches its four sides finished with an aluminum

in four sides The flat steel roof deck projects about fascia mold The front or track side is glazed above

2 feet and is roofed with marblesurfaced builtup with windows in a steel frame and has lower panels

roofing It is equipped with lighting and heating of flat insulated steel A louvered hollow metal

facilities a storage cabinet and a work counter door provides access through the rear wall
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OTHER SERVICES AND YARD elevation 750 It is anticipated that the dikes will be

FEATURES raised using ash for fill material as filling progresses

To prevent sluice water from overtopping the

Roads and parking areas dike two 30 inch pipe culverts with morningglory

An access highway about 0.9 mile in length leads type inlet spillways are installed As the ashacfrom
the relocated U S Highway 70 to the plant cumulates the masonry spillways will be raisedperisiteWithin the plant area there is the main road odically as required to maintain a sufficient

passing entirely around the plant as well as numer
pool of

ous other short roads serving specific areas as shown water in the ash area to prevent discharging ashes

in exhibit 1 The main roads are 22 feet wide with into the Watts Bar Reservoir

bituminous surface treatment on a 6inch base Tentative designs have been made for a future

A major parking area with space for 238 cars ash disposal area immediately north of the present

for both visitors and plant personnel is located in one with a capacity of about four times that of the

front of the powerhouse Additional parking areas existing area This future ash disposal area utilizes

are located near the crusher building the utility submerged and lakeshore TVA properties These

building the water treatment plant the storage build areas are shown in exhibit 3
ing and the control building these areas afford

parking for an additional 86 cars Concrete curbs

were placed along all parking areas and also at places Ash disposal pipelines and trenches

along the roads necessitated for traffic control Con Ash from the boiler system is piped from the

crete sidewalks facilitate access to all parking areas west wall of the powerhouse to the ash disposal area
and connect them with the buildings they serve The

parking areas have the same bituminous surface as Within the parking area west of the powerhouse the

the roads but are constructed with a 4inch base pipes are placed in concrete trenches The trenches

The total bituminous surfacing within the plant area between units 4 and 5 and units 5 and 6 are 7 feet

is slightly more than 56,000 sq yd 3 inches and 5 feet 6 inches wide respectively and

converge into a trench approximately 14 feet wide

Plant service tracks west of the stacks This trench carries four 10inchdiambottom ash and three 10 inch diam flyash lines

Rail service to plant buildings and areas is pro The trench between units 6 and 7 is 7 feet wide and

vided by spur tracks from the loaded yard One carries two 10 inch diam and one 8inch diam fly ash

of these tracks as shown in exhibit 1 goes to the lines

storage yard and building with sidings to the chlorina Steel grating covers the trenches which have a

tion building the powerhouse service bay the gen steel curb on each side to support the continuous
erator room and the transformer yard while the

other goes to the utility building
gterranti nggalva nadnizbeeda msand Tishe1 graitnicnhges isdereepctaantgutlhaer repgaut

lar runs and 2 inches deep at the roadway crossover

Yard drainage sections The grating at the roadway sections is sup

Storm water is drained from the plant area by plemented with steel beams for additional carrying

three separate drainage systems one for the north capacity

half and two for the southern part as shown in ex Beyond the parking areas the ash disposal pipes

hibit 2 These systems are based on a maximum are carried on 12 inch concrete supports spaced 30

rate of rainfall of 6 inches per hour More than feet on centers in an open unpaved ditch At the

8300 linear feet of pipe was laid for storm sewers railroad crossing the ash sluice pipes pass through

and 87 manholes curb inlets or catch basins were pipe sleeves embedded in concrete under the tracks

installed The pipes are provided with Rola grip Couplings

at 100 foot intervals for ease in rotating to combat

Ash disposal areas
wear or for replacement

An area of approximately 59 acres with a po Mobile yard crane
tential storage capacity of more than 3,000,000 cu yd
or 90 unit years below the elevation of the discharge A mobile crane of 20 ton capacity arranged for

pipes 765 was provided for disposal of ashes by conversion to clamshell service was purchased for

diking off a section of the lake north of the plant performing the necessary load lifting and clamshell

The dikes were constructed of earth with a top width work needed to handle and transport equipment and

of 10 feet and have a slope of 1.5 to 1 on the inside materials in and about the plant area The crane

and of 6 to 1 on the side exposed to the lake and is of the single engine full revolving type and is

contain about 222,000 cu yd of fill The top of the equipped with a 30 foot boom and inserts which will

north dike is elevation 746 and top of the east dike make up into a 70 foot boom plus a 20 foot jib if

adjacent to the condensing water intake channel is required
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Yard locomotives Yard lighting

For handling the large number of coal cars rail Yard lighting is supplied through twoconstantroad
freight and other materials three diesel electric current underground series circuits Steel lighting

locomotives of 80 ton weight and three of 120 ton standards are a special TVA design with standard

weight were provided pendant type incandescent street lighting fixturessuspended
at the end of the bracket arm Yard lighting

is automatically controlled by a photoelectric cell and

Car thawing equipment operates simultaneously with the switchyard and other

outside lighting

There are four sets of portable hopper carthawingequipment for loaded cars of coal in the plant

yard to ensure the free and rapid unloading of the Piping systems and facilities

coal when the cars reach the car dumpers Each set Raw water distribution and fire protection system

consists of a fuel tank with a built in pressure pump The raw water distribution
two suitable hoses two burners with handles and two

system supplies water

thawing tubes with skids The fuel burned is kerosene to the various buildings on the station yard for fire

The equipment is designed to be handled and placed protection cooling water service and lawn sprinkling

The system consists of an 8 and 10 inch pipeline

in position manually loop around the entire powerhouse which is fed by

four 10 inch lines from the powerhouse system A

Car retarders 50,000 gallon elevated tank floats on the system

Sectionalizing valves permit isolation of certain parts

The handling of empty coal cars after they leave of the loop without interfering with service on the

the dumpers is greatly facilitated by use of two auto remainder of the system

made retarders located at the entrance to the empty Branches are run from the loop to supply raw

storage yard The purpose is to reduce when nec water service and fire protection to the transformer

essary the speed of free rolling cars to the ideal yard switchyard coal yard facilities and the several

coupling speed so that use of switch engines and extra auxiliary structures located on the plant reservation

personnel is not required in the storage yard until A flow diagram of this system is shown in exhibit 79
cars are moved out Each retarder system is allelectric Fire hydrants around the powerhouse are located not

and may be operated manually or fully automatically more than 300 feet apart Other hydrants areloforvariable weather and rolling characteristics cated near outlying str ctures Each hydrant is

The retarding elements consist of a series of equipped with a bolted on auxiliary gate valve so that

brake shoes mounted at each side of each rail These it may be isolated from the system for repairs

shoes press against both sides of each wheel as it goes There are four fire equipment shelters located

through the retarder The pressure from these shoes around the powerhouse Three are concrete houses

is supplied by helical springs set in the castings which located near the control building the udlity building

support the brake shoes The amount of pressure and the outlet channel while the fourth is a small

exerted by these brake shoes is determined by any room within the flocculator structure at thewaterselectedsetting of the controls which are arranged treatment plant Each of these shelters contains a

for adjustment to any desired values in terms of leav hose cart equipped with hose spanner and hydrant

ing speeds The speed of approaching cars is meas wrenches hose nozzle and playpipe assemblies a reel

ured as they enter the retarder mechanism by means containing 200 feet of 2inch double cottonjackofelectronic equipment which operates the retarder eted rubber llned hose in 50 foot lengths and awheelprope
as required to obtain the releasing speed

t1y5p0e poexutnidnguidsrhye rpowdeTrhe cawpahceietly
type extinguishers are

Two outdoor type hose cabinets are located at

Yard fences the fire hydrants near the storage building eachcontaining200 feet of hose a hose nozzle and playpipe

Closure fences encircle the main plant area assembly and a combination hose spanner andhyswitchyardtransformer yard and storage yard The drant wrench

switchyard transformer yard and storage yard fences

are 6 feet high made up of galvanized chain link Lawn sprinklers The lawn sprinkling system

fabric on pipe framing conforming to established consists of 1inch flush hydrants spaced to serve the

standards for fences on TVA projects The storage planted area with 100 foot hose The hydrants are

area fence is topped by a 1foot height of 3strand connected to the raw water system by 1 and lt
barbed wire for additional protection The plant inch tapped saddles and 1 and lXinch galvanized

area fence is made up of 7foot high galvanized chain wrought iron pipe with galvanized mall able iron

link fabric on pipe framing topped by a 1foot guard fittings Each connection serving one or morebyof3strand barbed wire drants has a service stop and box installed adjacent
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to the main All pipe is wrapped with a coal tar tape is pumped continuously from the softened water well

coatin g as a protection from electrolysis and acid in the water treatment plant into a 4inch header

corrosion which splits into two 4inch lines just before leaving

the water treatment plant Each of these lines is

Domestic water distribution systemThe do equipped with a propeller type meter Valves are

mestic water system supplies potable water for the provided at this point so that water may be delivered

powerhouse and the various buildings for use in to the powerhouse through either one or both of the

plumbing fixtures and for the hydraulic system which 4inch lines Normally both lines are used One of

operates the cone and butterfly valves on the discharge the lines enters the powerhouse between units 2 and
of the condenser circulating water pumps iri the 3 and the other between units 4 and 5
pumping station Because of the increased design pressure in the

The supply for the system is pumped from the evaporators for units 59 in the powerhouse it was

water treatment plant clearwell into a 4inch feeder necessary to install booster pumps to supply softened

main on the west side of the power plant which re water for these five units These pumps are installed

duces to a 3inch feeder main at the southwest corner in parallel taking suction from the 4inch header in

of the powerhouse and continues on the south and the powerhouse and flowing back into the same 4inch

east sides of the powerhouse On the west side of header on the discharge side of a 4inoh check valve

the powerhouse a 4inch line branches from the feeder which is installed between the suction and discharge

main to supply the powerhouse and the service bay The pumps are manually controlled Only one pump

This line also connects to three 10,000 and one 5000 is used at a time the other being a spare Each of

gallon elevated storage tanks that float on the system these pumps has a capacity of 250 gpm at a discharge

and are located on the powerhouse roof Other head of 55 feet

smaller lines from the feeder main supply the needs

of the various other buildings The system is provided Sanitary sewer system The sewage from each

with sectionalizing valves for the isolation of sections building except the yard storage building is collected

that are to be repaired in an 8inch main sewer and conveyed to a main

The domestic water service pumps in the water septic tank located near the condensing waterdistreatment
plant are controlled by three float switches charge structure The effluent from the septic tank

located on one of the 10,000 gallon elevated tanks flows through a chlorine contact tank where it is

Exhibit 81 is a diagram of this system chlorinated and is discharged into the condensing

water outlet channel

Compressedair distribution systemThe corn The main septic tank is rectangular in shape

pressed air distribution system supplies air service to proportioned for best performance and is constructed

the various buildings and belt conveyors on the sta of reinforced concrete The septic tank for the yard

don yard exhibit 55 The system is fed from two storage building is precast concrete The chlorine

sources the powerhouse and the utility building contact tank is constructed of reinforced concrete

thus providing a supply from either or both sources with baffles to prevent short circuiting

Four compressor units are located in the powerhouse

and one compressor unit is located in the utility build Building drainage system The building drainage

ing each with a capacity of 660 cfm and operating system provides for all drainage from a building

at 100 psig pressure A 4inch line between the utility except sewage These wastes include roof drainage

building and the powerhouse connects the systems waste cooling water floor drains sump pumpdisandserves as a distribution header for smaller lines charges chemicaI drains etc

to the various buildings Another 1inch line from All drains leaving a building are underground

the powerhouse to the crusher building connects to and below frost line Wherever possible these lines

the distribution header No yard sectionalizing valves are run to the nearest catch basin curb inlet or storm

are provided but valves are installed inside of each sewer manhole of the yard drainage system but in

building to provide isolation from the system certain areas it is more economical to run some drains

directly to the lake or discharge them into open

Softened water systemSoftened water is the ditches

water that has been softened by base exchange in the

zeolite softening system for use as evaporator makeup Gasoline and diesel oil aciIities Gasoline service

water The calcium and magnesium have been re is provided at the utility building for servicing cars

placed by sodium which forms no hard scale in the and trucks used in the plant area The gasolinedisevaporator
or preheaters Although the effluent from penser is located on a service island just outside the

the softeners has a zero hardness by soap test it is building The service island also has two Islanders

very corrosive due to the absence of calcium carbon one of which contains air and water service hose with

ate and special piping materials are required to re valves and accessories and the other modified so that

sist this aggressive action air and water hose reels and equipment have been

Two 4inch aluminum pipelines deliver boiler omitted and replaced with 120 v electrical outlets for

feedwater makeup from the water treatment plant to connecting to heaters on various pieces of equipment

the evaporator preheaters in the powerhouse Water The Islanders also contain lighting fixtures with re
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flectors The gasoline dispenser is supplied from a buildings were graded fertilized and planted with

2000 gallon underground storage tank grass interspersed with beds of shrubbery and orna

Diesel oil service for the yard locomotive and mental trees More than 50 varieties of shrubs and

other equipment is supplied from an island located trees were used Outlying areas which had beendisadjacentto the yard tracks and also convenient to turbed during construction were regraded whereneethe
utility building This island has a diesel oil dis essary to prevent erosion and then either seeded with

pensing unit and other equipment similar to the gaso meadow grasses or set out in pine seedlings Steep

line dispenser at the utility building Diesel oil is slopes such as occur along the condenser waterinsuppliedfor the dispensing unit from a 10,000 gallon take and outlet and along highway and railroaderaundergroundstorage tank bankments were planted with honeysuckle vines or

lespedeza sericea

Landscaping A tree belt about 50 feet wide consisting of ash

To improve appearance and to control erosion linden maple oak cedar and pine was planted in

an integrated plan of landscaping and planting for an open area between the office wing of thepowerthe
plant area was developed and carried out as con house and the coal storage area The purpose of the

struetion permitted tree belt is to intercept windblown coal dust mini

Under this plan the islands in the parking areas mizing dust nuisance at the powerhouse entrance and

and all open areas in the immediate vicinity of the to improve the appearance of the area
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CHAPTER 4

CONSTRUCTION SERVICES

Construction of the Kingston Steam Plant as at was under the immediate supervision of the Assistant

all other TVA construction projects included many Chief of the Employment Branch in Knoxville The

necessary services furnished the Division of Construc primary mission of the office was to assist project

tion by other TVA divisions and branches Some of management in the application of TVA personnel

these service organizations maintained operating units administration objectives policies standards andproonthe project site The principal operating units at cedures Assistance was given in the fields ofemtheproject were a the Division of Personnel ployment job classification pay work schedules

which was responsible for employing and training training labor relations and other personnel activities

sufficient labor of all categories b the Division of The project personnel office opened May 1 1951

Health and Safety which established hospital facilities The staff consisted of two personnel officers apersonandinitiated a job safety program c the Division nel clerk and a clerk typist As constructionproofReservoir Properties which operated the project gressed it was necessary to add a third personnel

cafeteria and housing facilities and was responsible for officer two additional personnel clerks and twoclerkthe
project security system d the Division of Ma typists This number was maintained through 1954

terials which established and implemented procedures Some personnel employees were transferred from

for procurement of necessary supplies and services other TVA offices while members of the clerical staff

and e the Division of Property and Supply The were recruited locally

last named organization was responsible for theacquisition
and disposal of all land necessary to the Employment policy

project for providing office equipment and forsupplying
and maintaining all transportation equipment The basic principles of TVA’s employment policy

Land and office equipment activities were handled are described in the TVA Act It provides that the

through the Chattanooga office but transportation selection of employees shall be made on the basis of

facilities were provided through a transportation unit merit and efficiency and that no political test orqualionthe project fieation shall be permitted or given consideration

These units were established as rapidly as possible Appointments must also be in accord with theregutoserve the needs of the Division of Construction lations of the Veterans Preference Act of 1944 These

The first units were set up on a temporary basis in the basic principles are incorporated in the negotiated

nearby community of Kingston until suitable quarters General Agreement Between the Tennessee Valley

at the project could be provided The services were Authority and the Tennessee Valley Trades and Labor

discontinued as soon as construction conditions were Council and in the negotiated Articles of Agreement

far enough advanced to warrant their termination Between the Tennessee Valley Authority and the

Assistance of a more specialized nature was given Salary Policy Employee Panel The agreement with

to the project by other TVA branches periodically the Council recognizes that union membership is

This included help from the Maps and Surveys advantageous to employees and to management and

Branch the Geology Branch and the Hydraulic Data that such membership is a positive factor in evaluating

Branch Brief accounts of the nature of the con relative merit and efficiency It is not however a

tributions made to the work of the project by the prerequisite to appointment promotion or retention

activities of all these organizations are given in the tn service

following paragraphs

Labor supply

PERSONNEL In spite of the great number of construction

Personnel services necessary to construction activ workers employed at the nearby Oak Ridge project

ities were provided by the Division of Personnel of the Atomic Energy Commission it was possible

through a personnel off?ce on the site The office to obtain sufficient unskilled semiskilled skilled and

I21
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FIGUI 70Tread o employmeat by categories through the ma or period o cosstructiott as related to particular items

ertaittittg to the erectlo o boilers asd tarbogeaerators uaits 1 through 9 Peak em2Olo me t reached searly 000 is July 195

white collar applicants in the project vicinity and the TABLe 14 Average monthly labor turnover

Tennessee Valley area to fill all job needs except for Kingston Steam Plat

the three categories of boilermakers welders and A
structural iron workers The demand for these care Tot payroll terminated Percent

gories was supplied through the cooperation of the Pe ioa averagemonthly permonth ototal

union representatives for the area Figure 70 shows

the monthly distribution of employees by general 19511 555 27 5.5

classification of work for the construction period at 1952 1,213 52 4.3

the Kingston Steam Plant project The peak in 1953 2,354 143 5.8

employment occurred during July 1953 with almost 1954 2,467 99 4.0

3000 workers on the project The average monthly 1955s 1,374 168 14.3

turnover of labor was not excessive as indicated by
table 14 Tables 15 and 16 show the distribution of

workers by craft I Maythrough2Reduction in Dforecceemin bperorg ress
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TABLE15 Distribution Of Constructton Branch trades and labor forces at the Kingston Steam Plant project

oo

Date

1951

May 0 43 4 9 82 3 0 4 1 12 0 0 7
July 0 63 24 19 97 4 0 17 5 18 3 0 11

Sept 0 78 33 28 144 7 0 30 10 23 3 0 21
Nov 2 82 45 65 289 2 0 75 9 66 3 8 28

1952

Jan 2 122 46 87 291 6 0 94 2 70 3 10 38
Mar 3 126 47 101 274 8 9 105 2 69 3 9 36

May 2 162 43 97 299 20 11 126 2 84 3 10 38

July 2 186 67 115 361 24 10 138 3 87 6 12 42

Sept 2 215 92 131 410 26 15 148 8 97 15 23 61
Nov 18 213 115 119 429 30 19 166 11 117 14 33 68

1953

Jam 32 176 142 151 406 31 17 170 11 122 15 30 70
Mar 65 172 197 222 467 33 18 193 12 126 19 35 128

May 220 208 266 254 529 35 28 248 19 143 21 51 168

July 320 204 326 253 601 35 39 261 51 149 21 60 197

Sept 323 195 345 245 494 23 44 233 62 133 24 68 215

Nov 307 163 330 222 378 18 56 177 79 113 26 71 252

1954

Jan 329 159 349 231 359 33 65 175 81 111 26 71 281
Mar 335 156 365 226 343 33 72 170 87 102 26 72 276

May 419 155 370 215 332 30 57 174 94 101 26 72 300

Ju 435 154 360 184 321 29 61 164 94 96 18 72 291

Sept 477 152 342 164 300 28 65 163 99 89 22 63 301
Nov 516 110 347 164 262 27 68 148 100 85 17 65 304

1955

Jan 503 106 359 107 259 24 62 143 103 77 I1 65 292
Mar 419 95 298 87 229 17 47 108 94 71 11 64 242

May 349 88 215 79 196 17 30 87 95 66 11 43 189

July 216 66 183 68 162 17 25 71 98 61 11 42 163

Sept 176 65 137 56 153 17 27 66 93 54 11 32 139
Nov 106 41 85 50 105 13 21 74 46 39 5 30 123

1956

Jan 12 34 68 31 89 5 9 19 89 33 5 29 74
Mar 8 29 67 31 72 5 6 19 89 25 5 16 40

May 7 28 48 22 68 4 4 21 83 27 3 16 37

July 0 23 45 15 54 4 6 24 92 29 2 10 35

Sept 0 21 41 14 71 4 2 17 80 23 2 8 32
Nov 0 21 37 14 53 3 2 13 84 23 2 7 26

1957

Jan 0 14 35 9 38 2 2 8 48 16 2 7 26

Mar 0 13 33 6 37 2 0 8 46 16 2 5 29

May 0 12 33 7 33 2 0 9 23 14 2 6 29

The quality of labor was also satisfactory despite requirements and requested the project personnel

the inevitable competition for the most experienced office to fulfill them The personnel office was then

workers by contractors of the Atomic Energy Corn responsible for recruitment and employee processing

mission project The several contractors on the AEC Methods of recruitment varied depending upon such

project maintained a force of more than 10,000 con factors as the status of applicant files and urgency for

struction workers during the period 1952 1955 filling the jobs In a few instances the employment

needs coincided with completed programs at other

TVA projects and employees were obtained from those

Employment procedure jobs A chief source of recruitment for trades and

Construction management through frequent labor employees was the local labor unions Upon

conferences made the decisions regarding manpower being informed of employment needs the local union
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TABLE16 Distribution o Construction and Maintenance The TVA Act also provides that the Board of

Branch trades and labor Jorces at the Kingston Directors shall determine and set the pay rates for

Steam Plant project salary policy employees Prior to 1951 the policy was

to follow generally the pay for similar work in the

i E classified Federal service in spite of the fact that TVA

Date o i was not under Civil Service However inNovembe.2 o v 1951 TVA and the Salary Policy Employee Panerl

agreed to change the policy for the employees classi

1951 fled at grades 1 through 7 The TVA Board there

May 3 3 0 103 3 18 9 0 1 upon adopted a new pay policy whereby TVA salary

July 5 3 2 157 38 93 49 1 1 policy rates were determined by the following criteria

Sept 19 3 2 19q 38 121 71 1 1
Nov il 3 3 151 5 157 74 1 3 Grades 1 through 7

1952 1 Prevailing rates for similar work in vicinity

Jan 2 2 1 105 4 121 50 0 2 2 Trades and labor annual pay rates where

MMaary 02 20 01 930 30 1200 470 00 20
ose working relationships exist between

July 0 0 0 0 0 0 0 0 0 salary policy employees and annual trades

Sept 0 0 0 0 0 0 0 0 0 and labor employees

Nov 0 0 0 0 0 0 0 0 0 3 The relative difficulty responsibility and

qualification requirements of jobs

business representatives would refer candidates to the

project for interview Candidates completed TVA Grades 8 through 11

applications if they were not already on file If they An appropriate pay differential to recognize

did not meet TVA requirements the union was asked relative difficulty and responsibility andquailforadditional candidates fication requirements of work performed

All appointees were interviewed prior to corn Grades 12 through 14
mencing employment The personnel office checked

and discussed with them their application established General conformance to prevailing rates of pay

their veteran status and obtained information re in the Federal service at grades comparable to

quired by the personnel security program Each TVA grades 12 through 14
appointee was also required to pass a physicalexaminationgiven by a TVA medical officer in the local Relations with contractors

Health and Safety Unit In addition to the construction work carried out

by TVA forces certain segments of the work were

Work schedules and shifts performed under contract In some cases assistance

A work schedule of three shifts five days a week was given the contractor in recruiting his work force

was maintained during the major construction phase by suggesting employee names or sources forobtainofthe job The project was placed on an overtime ing them The TVA assumed no responsibility in

schedule of five 9hour days each week beginning actual selection of the contractor’s employees The

February 16 1953 This was done to bring the contractor selected his employees in accord with his

schedule in line with the Oak Ridge project and own policies and usually through arrangements with

keep qualified workers on the job avoiding frequent the local union These employees did not report

and heavy turnover The overtime schedule was through the TVA personnel office and no personnel

continued to January 31 1955 records were filed on them by TVA
All contracts executed by TVA for materials and

Wage and salary rates services require compliance with all applicablestatutesexecutive orders and regulations This includes

By terms of the TVA Act the TVA pays its trades the requirement that the contractor pay his employees

and labor employees on the basis of the prevailing the rates of pay which are not less than those paid

rate of pay for work of a similar nature in the vicinity for work of a similar nature prevailing in the vicinity

the entire Tennessee Valley and certain adjacent and which are not less than the rates paid by TVA
areas with due regard to those rates which are to its employees for doing similar work Themainteestablishedthrough collective bargaining The pre nance of comparable rates of pay thus necessitated

vailing rate of pay to apply for each class of work on close working relations between the personnel office

all TVA jobs is determined in wage conferences and the contractor In order to determinecompliwhichhave been held annually usually in December ance by the contractor with this provision of the

between TVA representatives and members of the contract the payrolls were checked and a spot check

Tennessee Valley Trades and Labor Council The was made of his employees to verify wage rates being

hourly wage schedules for the period 1951 1955 are paid Job comparability was usually determined by

included in Appendix A verbal conference with the contractor Any rate
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differences found were usually due to revised wage into a written agreement On August 6 1940 the

schedules which had not reached the office where Council then including 15 international unions

the payrolls were prepared Satisfactory adjustments signed a General Agreement covering matters of

were always made promptly and without question mutual concern In the application of the provisions

In cases where the contractors employed men in of the General Agreement local management dealt

crafts in which TVA had no employees the prevailing chiefly with the local union officers

rate for such work as confirmed in writing by the The representative agency for defined units of

contractor was accepted During the course of con white collar employees in grades 1 through 7 was

struction all such contractors on the job had union the Salary Policy Employee Panel with which TVA

contracts and the usual negotiated wage scale was in also negotiated Articles of Agreement coveringmatforceters of mutual concern The Panel consisted of the

Public Safety Service Employees Union Office Em
Labor relations ployees International Union Building Service Em

Project union organization The following policy ployees International Union TVA Association of

Professional Chemists and Chemical Engineers
statement from the Administrative Manual govern

and

ing the relations between TVA and the employee the TVA Engineers Association The first three are

organizations had been approved by the TVA Board AFICIO Labor Unions
The local headquarters of labor unions having

of Directors union jurisdiction over trades and labor employees

It is recognized that both employees and manage employed on the Kingston project were located in

ment have important responsibilities in carrying Knoxville with the exception of the painters and

out the work of TVA It is also recognized that boilermakers whose local headquarters was inChattathe
success of TVA’s program depends to a large nooga Salary policy employees organizations had

degree on the mutual understanding and unity local chapters at the project Each trades and labor

of purpose between employees and management craft on the project was represented by a job steward

Such understanding and unity can best be main who was appointed by the business representative of

tained if employees share in forming and ad the union The job stewards were regular employees

ministering the personnel policies and rules which and in nearly all crafts performed normal work duties

govern the relations between them and if there a major part of the time The project Construction

is ease of communication between them Re Superintendent conferred with the job stewards in a

sponsible unions designated by employees to group each week Work problems and matters other

represent them make it possible for employees to than grievances were discussed for the purpose of

participate more effectively in this task These cooperative adjustment

organizations also provide a ready means of Salary policy employees were represented by

communication between employees and manage elected officers of their respective organizations

ment For these reasons TVA encourages its Complaints and job problems could be discussed at

employees to join such organizations and has any time with management officers and this avoided

provided for collective bargaining and negotia many disputes

tion of agreements between these organizations

and management on matters affecting employee Labor disputes The entire period ofconstrucmanagement
relations tion at the Kingston project was relatively free from

Agreements between management and employees labor arguments and disputes However there were

recognize that TVA as an agency of the Govern some disagreements the majority of which were

ment of the United States of America is minor Most of these arose from jurisdictional claims

accountable to such Government and must op
bseertiwoeuesn ofcratfhtes ianncdidenwtesre wseertteledthequfiocukrly desTcrhiebedmoasst

erate within the limits of legally delegated follows
authority and responsibility

Unions which represent a majority of the era 1 Internal dissension occurred in the iron worker

ployees in any defined bargaining unit are recognized craft caused by one group of workers who

as representing all employees in that unit for the wanted to have the job steward replacedbepurposeof collective bargaining and labor manage cause they felt he was not properly representing

ment cooperation In order to implement the stated them Disagreement over the job stewardconobjectiveand deal with matters which affect trades tinued for two days until one of the dissatisfied

and labor employees generally the Tennessee Valley
mgraotutepr suwgagsestseedttlethda

t
thAefyterleaavne tahbesejnocbe unotfil ttwhoe

Trades and Labor Council was formed in 1937 by

the 12 craft unions of the American Federation of and one half days the men were ordered to

Labor which had jurisdiction over the types of era return to work by the International Union

ployment in which TVA was engaged By 1940 rela The local union officials refused to replace the

tions between the TVA and the Council had matured job steward but conditions improved and there

to a point where both thought it was time to enter was no further disturbance in this craft
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2 A jurisdictional disagreement occurred between Union and management from the Division ofResertwocrafts over distribution of work by the Con voir Properties The scope of the activities of this

struction Superintendent Employees of the conference is primarily related to work of theDivisteamfitter
craft left the job the last two hours sion of Reservoir Properties It deals with jobconof

one shift as a protest saying that the job ditons work schedules traffic fire prevention and

steward was unable to reach the business repre plant protection

sentative for advice They were ordered by the Personnel Officers served as secretaries to the

International Representative to return to work cooperative meetings editing and distributing the

the following morning agenda and minutes for the three organizations

3 Dissatisfaction of warehouse employees occurred The Trades and Labor Cooperative Committee

because of administrative methods used by an agreed to interest itself in the following objectives

assistant supervisor who was charged with To encourage systematic employee management co
harsh capricious and dictatorial supervision operation on matters of mutual interest elimi

This group of employees left the project in pro nate waste in construction and production

test After being absent from work one half conserve materials supplies and energy improve

day they were assured of a hearing regarding quality of workmanship and services promote

the complaint and were instructed by their education recreation and training correctconrespectiveunions to return to work ditions making for grievances and misunder

4 The job steward for truck drivers was scheduled standings maintain good relations with the

by management to work on an overtime day public safeguard health prevent hazards to

but he refused to accept a working assignment life and property better employment conditions

The truck drivers stopped work for an hour to strengthen the morale of the service attain

discuss the incident and they were informed by common understanding of departmental and

management that they would not be paid for general TVA programs and policies stimulate

the hour so all went home They returned to and utilize employee suggestions
work the following work day d

Because of the mutual attitude of cooperation The Salary Policy Cooperative Conference

and the TVA area jurisdictional agreements and de adopted a similar field of objectives

cisions disagreements were settled promptly The The organizations also concerned themselves with

time lost from disputes in comparison to the total other community activities In many instances they
jointly took part in or sponsored programsman hours worked was negligible and job progress

and

was not significantly affected activities such as picnics baseball games dances and
welfare programs These organizations also made

Management employee organizations The themselves responsible for charitable fund drives

Trades and Labor Cooperative Committee composed among the employees encouraged defense bondpurofthe hourly job stewards of the 15 crafts the Gen chases and promoted other project wide service

eral Construction Superintendent and the general activities

foremen from each of the crafts was organized The most spectacular accomplishment of the co
August 1 1952 It continued in very active status operative organizations was the dedication ceremonies

until the final meeting November 17 1955 Monthly of the Kingston Steam Plant November 17 1955 In

meetings were held on the project and they were planning the program the cooperative bodies stated

presided over by the alternating co chairmen from that because of the part they played in the day to day

labor and management construction activities of the world’s largest steam

The Salary Policy Cooperative Conference was plant union management relations had beensuborganizedDecember 6 1951 and concluded its activi stantially strengthened throughout TVA and they

ties November 17 1955 Delegates or representatives asked for permission to sponsor the program The

from salary policy employee organizations and man groups received enthusiastic endorsement from TVA
agement representatives from accounting and costs management in this endeavor

and engineering made up this group The employee

representatives were elected by their respective unions TrainingTVA encouraged an apprentice train

Supervisors were appointed by the Project Manager ing program from the early stages of the project A

which included the co chairman Delegates from local Joint Apprenticeship Committee was organized

employee unions elected their co chairman The con July 11 1951 The committee realized theopportuniference
met each month and the co chairmen alter ties which would be available for a training program

were important because of the size of the project

hated in presiding over the meetings It therefore began organizing procedures to begin the

The Public Safety Service Cooperative Confer employment of apprentices immediately Theperencewas formed February 18 1953 as a permanent sonnel office staff arranged to give the qualifying

body and continued meeting regularly after construc apprentice tests arranged for classroom space assisted

tion was completed The group is made up of in the selection of instructors and met with the craft

representatives of the Public Safety Service Employees subcommittees to select apprentices The Personnel
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Office also maintained attendance records and gen same time because of the large number of participants

erally assisted with the entire program TVA furnished the space training materials and

A total of 85 apprentices were being trained instructors The participants purchased thetextduring
peak operations on the project This was one books and other material Each employee eventually

of the largest groups of apprentices ever employed on received a certificate signifying satisfactorycompleaTVA construction project By crafts there were 13 tion of the course with appropriate copies for his

carpenters 1 cement mason 26 electricians 4 mill personnel record Instructors were selected from

wrights 9 painters 9 iron workers 7 sheet metal engineers foremen and journeymen on the job and

workers I4 steamfitters 1 operating engineer and 1 were paid under the SmithHughes Act byStateequipment
mechanic The operating engineer and Federal funds

equipment mechanic apprentices were the first in

those crafts to be enrolled in such a program with

TVA HEALTH AND SAFETY
TVA also promoted a program for training of

supervisory employees and 208 of these employees Medical services

participated The topics and instructors werearrangedfor by the Staff Training Officer of the Divi Arrangements were made for the medical unit

sion of Personnel The instructors were staff mem to be located temporarily in the Swans Pond Boat

bers from the Division of Personnel in Knoxville Dock Building and services were provided starting

In order to give all supervisors training three separate April 30 1950 A health officer a nurse and a clerk

series of classes were held on the job all during were the first medical personnel assigned to theprojworkinghours The training was designed to in ect During the month of May a technician and a

crease supervisors knowledge and understanding of clerk supplied Xray and laboratory services from a

TVA personnel policies improve their ability to apply mobile Xray laboratory Preemploymentexaminathis
knowledge and understanding and the back tions and other medical services were provided from

ground and reasons for the policies and to increase this location until the permanent medical center

generally their qualifications as supervisors The building was occupied in July 1951 Because the

following topics were covered in each of the three work area was some distance from the medical

series of conferences TVA’s organization and cur center building a firstaid station was established in

rent information about the TVA program history the construction area Firstaid services for outlying

purpose and principles of the General Agreement areas during certain phases of construction were

instructing men in their work and developing ability handled by a medical aid
ambulance

working from an

for more responsible work TVA’s policies on nepotism

and political participation proper completion of Medical services consisted of preemployment

various status change forms instruction in reduction examinations periodic examinations treatment of

in force and other termination procedures super
service related illnesses and injuries immunizations

visor employee relations grievance procedure pur against communicable diseases treatment of minor

pose of cooperative committees and annual wage non service related illnesses and injuries and advice

negotiations job classification and evaluation of pro regarding maintenance of health among employees

gram by supervisors The medical program was surveyed and certified by

The subject matter was designed to develop a the Occupational Health Institute as meeting all

better informed group of supervisors at all levels and Industrial Medical Association standards forprovidto
provide better working conditions and relations ing medical services to industry and was awarded the

between them and their employees Consequently Certificate of Health Maintenance

hourly trades and labor foremen and assistant and As construction activities diminished the number

general foremen participated in the program Each of medical personnel was reduced according toconsupervisorwas given a certificate of accomplishment
tinuing service needs The firstaid station was closed

upon completion of the training and copies were
as construction of the steam plant moved nearer to

placed with their personnel records the medical center building and transportation was

The training plan was climaxed by a program no longer a problem Medical services forconstruefor
journeymen 700 of whom participated in the tion personnel were required throughout fiscal year

program over the three year period They attended 1956 Table 17 shows the major medical services

classes outside of working hours on mathematics provided for employees during the construction period
Industrial hygiene activities at Kingston were

elementary drafting shop sketching and blueprint aimed at controlling occupational hazards as a means

reading To provide classroom space for the large of protecting the health of wrkers Wet weather

group classes were held in the lunch room and the during much of the construction period helped to

cafeteria building in addition to the personnel office keep dust exposures from rock drilling at a low level

classroom The classes were two hour periods Mon Rock consisted largely of shale which was low in

day through Thursday each week Some evenings it free silica but contained some sandstone seams which

was necessary to hold three separate classes at the were high in free silica 80 percent
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TABLE 17 Kingston Steam Plant construction medical services

Non service

Service related related Laboratory

Period Total visits Examinations treatments Initial iniuries treatments services Immunizations

May and June 1950
to June 30 1951 1,694 748 480 229 157 317 356

July 1 1951

to June 30 1952 14,644 2,311 4,722 2,153 3,231 4,272 4,814

July 1 1952

to June 30 1953 21,007 3,625 8,128 3,117 4,966 9,194 5,091

July I 1953
to June 30 1954 32,374 3,100 15,798 6,733 9,653 6,639 4,633

July 1 1954

to June 30 1955 24,975 2,365 12,135 5,967 7,732 3,462 2,944

July 1 1955

to January 25 1956 6,372 1,041 2,622 1,255 1,538 1,133 834

Total I01,066 13,190 43,885 19,454 27,277 25,017 18,672

Various levels of lead absorption were en and supervisors safety bulletin and a monthly safety

countered among construction workers Much of the bulletin for all employees were published throughout

structural steel received at the project had been the construction period

coated with red lead paint When operations such Shortly after construction began a safety patrol

as riveting and welding were performed on the steel was organized to cover the project periodically Later

atmospheric concentrations of lead became high As the patrol was discontinued and a rotating type safety

blood levels began to show excessive absorptions con committee took its place This committee met each

trol was undertaken primarily by limiting the dura week to discuss safety problems A representative was

tion of exposure and by improved ventilation appointed as safety man for each craft Approxi

mately 75 men completed a 15hour first aid course

Employee safety Safety equipment such as belts respirators hard hats

The safety program began in May 1951 with and goggles were stocked in ample supply beforeconone
project safety engineer under the supervision of struction work began More than 300 pairs of safety

an area safety engineer For short periods during the shoes were purchased through the safety office

peak of construction activities two other safety engi Four of the 63 injuries charged to this job were

neers were assigned to the project The work in fatalities A lineman installing a bus line around the

cluding construction of a railroad from Harriman wall in the basement of the powerhouse waselectrowas
scattered over a wide area cuted when he apparently got the 220 240 volt lines

The safety program was discussed with each crossed An iron worker on a scaffold at the topelevaperson
employed and the importance of his own safe tion of the powerhouse fell 123 feet to his death when

practices emphasized Crew safety meetings were he was knocked off by a skip pan A millwright was

held by all crafts weekly Monthly meetings were struck and killed by a scaffold board which was

held for foremen and supervisors and films and talks knocked off the top of a crane A boilermaker was

by TVA officials were used to stimulate greater in killed in a 36foot fall when he slipped on a wet

terest in these safety meetings A weekly foremen’s guard rail he had climbed to remove a snatch block

TABLE 18 Kingston Steam Plant construction work injury experience

Number ot work injuries Number of days lost Rates

Fiscal Permanent Tempo Permanent

year Man hourst Fatal partial rary Total Fatal partial Temporary Total Frequency2 SeverityS

1951 137,564 2 2 22 22 14.54 160

1952 2,201,490 1 I 6 8 6,000 108 575 6,683 3.63 3,036

1953 3,811,698 2 10 12 1,725 1,247 2,972 3.15 780

1954 6,392,642 1 5 8 14 6,000 2,165 419 8,584 2.19 1,343

1955 5,309,586 2 3 21 26 12,000 450 2,626 15,076 4.90 2,839

1956 1,158,198 4 4 269 269 3.45 232

Total4 19,011,178 4 11 51 66 24,000 4,448 5,158 33,606 3.47 1,768

Construction only

Total 18,355,258 4 11 48 63 24,000 4,448 5,102 33,350 3.43 1,828

1 Man hours first reported March 1951 and carried through December 1955
2 Number of work injuries charged per million man hours worked

3 Number of days charged per million man hours worked Comparison with hydro plant data published in previous reports may be made by

movrag the decimal three points to the left ie 3,036 becomes 3.036

4 Includes Construction and Maintenance Reservoir Properties and Maps and Surveys
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The Kingston project won the National Safety In the summer of 1954 with the plant having

Council’s Award of Honor for outstanding safety per from two to four units in operation a network of

formance during calendar year 1953 Local safety six autometers was established from one to four miles

awards were given to several employees for their out from the plant These instruments trace a continuous

standing efforts in accident prevention These awards record of the SOs concentration in the atmosphere

were in the form of pictorial cards of billfold size In June July 1954 a network of 36 lead peroxide

signed by the project manager safety engineer and cylinders was established near the plant to test the

departmental supervisor Table 18 lists the work accuracy of this technique and to supply estimates of

injury experience during construction of the plant SOs exposure in areas not monitored by autometers

An automatic smoke sampler was placed in operaffon

in August 1954 to determine whether any soiling

Environmental sanitation effect resulted from atmospheric particulates in the

Technical supervision was maintained over hous Kingston area Operation of a network of 12 deposit

ing water supply food service sewage disposal gages was begun in February 1955 to measure the

garbage disposal and other public health engineering deposited material Finally in July 1955 ahighactivitiesassociated with the construction of the steam volume filter was placed in operation to measure the

plant average loading of suspended particulates in the

Water for domestic use was obtained through an atmosphere

extension of the system serving the city of Kingston Special field studies have included continuing

For isolated crews of workmen water was made surveillance to observe the effect on vegetationcolavailable
in conveniently located 20 gallon covered lection of vegetation samples for chemical analysis

insulated galvanized metal cans The Kingston supply mobile sampling and plume observation for study of

proved to be adequate in quantity until the dry sum diffusion Operational studies have includedextenmet
of 1954 at which time it was supplemented by sive investigation of the feasibility of selective feeding

water from the permanent filter plant that had been of low sulfur coal In connection with this study

constructed Subsequently this permanent plant pro meteorological investigations have led to a system in

vided water requirements of construction and operat which use can be made of forecasts for periods of

ing personnel extreme stagnation A stockpile of low sulfur coal is

Satisfactory garbage disposal was obtained by maintained for use during such periods

contracting with an individual who was required to Studies to determine the significance of airpoldisposeof it in a manner that would not endanger lution in the vicinity of this plant are continuing

the public health Biological observations in 1955 revealed marking of

some of the more sensitive common truck crops in a

test garden 1.4 miles from the plant and scattered

Air pollution control light marking on less tolerant woody and herbaceous

plants Chemical analysis of plant foliage has not

Attention was directed to potential air pollution shown a significant increase in sulfur contentExamiproblems
in the vicinity of the Kingston plant because nations of particulate matter from the dust deposit

of the size of the plant the topography and the gauges indicate that most of the dust in the area does

presence of nearby urban areas For units 14 not originate at the steam plant The importance of

250 foot stacks and for units 59 300 foot stacks were this subject warrants furtber discussion andpresentaconstructedAn experimental constrictor fig 71 tion of data which is included in Appendix E
was placed in the top of one of the 250 foot stacks to

study the effects of doubling the exit velocity of flue RESERVOIR PROPERTIES
gases Mechanical collectors were installed for fly ash

control and provision was made for the subsequent in Employee housing

stallation of electrostatic precipitators if advisable An investigation of housing locations in the

Electrostatic percipitators were installed between nearby communities of Kingston Rockwood and

August 1959 and March 1961 see Appendix E Harriman indicated that sufficient rental units for

A comprehensive program was undertaken to key project personnel would not be available This

monitor any effects of air pollution and to study the made it necessary to provide housing in some other

dispersion of particulate and gaseous wastes see way Acquisition of land for the plant included

Appendix E Initially a meteorological station was purchase of 37 houses with property parcels It was

established in January 1952 near the plant site to necessary to remove some of these and several were

record the principal meteorological elements believed used for temporary offices Of the total 22 cabins

to affect dispersal of plant effluents This installation and houses were used for employee housing In

was later supplemented by other meteorological in addition six prefabricated houses were transferred

strumentation on an existing tower extending above from the Upper Holston projects area Theremainthelevel of ridge crests in the Kingston area ing 20 necessary units were purchased from a private
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FIGURE 71 An experimental constricting tube 10 feet in diameter was installed on top oJ unit 4 stack to increase the gas

velocities from 50 to 100 feet per second This tube was later removed because the actual results did not justify the increased

draft system loss
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water were supplied by the local utility system by

the Rockwood municipal electric system and water

by the town of Kingston municipal system Two of

the houses on the project site whosesanitary standards and were locatedwellstoowefraer befrloomw

Kingston to make piped water feasible were supplied

with treated water hauled by the construction forces

The reservation roads were maintained by the camp

maintenance crew with assistance of construction

forces when necessary Trash removal was handled

by construction labor and equipment

School facilities for employee children residing

on the project and at Laddie Village were provided

by Roane County in the nearby town of Kingston

Transportation to and from school was also included

in the county services Federal support was given to

the county on the basis of the number of children
FIGURE72 Laddie Village Addition consisting oJ 20 homes

and lots in the suburbs of Kingston was purchased for whose parents were TVA employees and working at

employee housing the project

Because of the previous Oak Ridge boom from

builder and were located in Laddie Village figure 72 1942 to 1948 during which a reported 30,000 were

a housing development suburban to the community of employed in the area the schools had expanded their

Kingston facilities to such an extent that the relatively smaller

The residences except the prefabricated units number of new families resulting from the Kingston

were of conventional construction and electricity and project caused no unusual or troublesome impact

FICURF 73 Two 128 unit dormitories for men and a cafeteria were constructed on the site Each wing was 200 feet long

two stories high with bath jacilities between two wings
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Construction camp operations

It was necessary to provide dormitoryaccommodationsfor men employees recruited some distance

from the project Three 2story 128 mancapacity

dormitories were used fig 73 Two of these were

built at the project fig 74 while the third wastransferredfrom Widows Creek project fig 75 The
structures were rectangular in shape having two

wings with bath facilities in the center The wing

measurement of the buildings was 200 by 24 feet

The dormitories as well as other camp buildings were

of wood frame construction having drop siding pine

flooring and celotex ceiling and interior wallsRoofingwas of asbestos shingles All buildings were

electrically heated

Dormitory occupancy reached its peakNovember19 1954 with a total of 333 beds of 342 available

The total unit night occupancy until this operation

ceased amounted to 262,219 The total net income

was 53.353 This figure included direct operating 6

costs and income Overhead depreciation and other

indirect costs were not included Disoosal of all the FIGURE75 Dormltories no longer needed at Widows Creek

dormitory buildings began in November 1955 Re mere transported by bargeconstruction KingtsOton for use during

moral was completod by successful bidders in

January 1956

No dormitory space was required for women ployees A lunch room which seated 150 persons was

employees A survey was made among the Negro located close to center of construction activities This

employees regarding housing requirements and an was later supplemented by a cafeteria building fig

insufficient number expressed a need to warrant pro 74 constructed to seat 168 employees In April 1953

vision of sleeping quarters both buildings were enlarged to seat 250 and 272

people respectively Separate feeding facilities for

Food service white and colored employees ended in February 1954

by administrative order A total of 700,274 meals was

Dining facilities were essential in connection with served at an average per unit loss of 0.08 notincluddormitoryoperation as well as for commuting em ing depreciation overhead or other indirect costs

The lunch room was operated by a licensee for several

months at first but the operator requested release

from the contract because volume of business did not

reach expectations

A food canteen located in the center of theconstruction
area provided for the sale of soft drinks

and dispensing machines for sandwiches candies

coffee cigarettes pies and currency change TVA
furnished sandwiches but all the other services were

supplied by a licensee the Tennessee ServiceCompaniesInc TVA received a commission on all sales

to pay for the use and maintenance of the canteen

building

Recreation

The proximity of Kingston and othercommunitiesobviated the necessity for a full timesupervisor
of recreation particularly since the camp and

village were relatively small The camp manager

served as a liason for recreational activity needs but

most of the organized recreation was conducted by

FIGURE 74 Construction of the west dormitory is shown the employee organization There were lounge rooms

at right background The wall framing for the cafeteria is in the dormitories and two shuffleboard courts and

being erected a septic tank is being installed in foreground one horseshoe court in the dormitory area A softball
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diamond with some spectator facilities was constructed reduced to a permanent operating force of 12 officers

on the project A picnic area was built by the em including a lieutenant

ployees on the lake shore near the project A small The Public Safety Service assisted the Division

shelter also was constructed for outboard motors be of Health and Safety in detecting and combattinginlongingto employees Occasionally the cafeteria was dustrial safety hazards and in rendering first aid

used for showing moving pictures usually of aneducationalor informational nature Dances and dinners Plant security The Kingston Steam Plant which

were also held there by the various employee groups was to be the largest power producing station in the

A camp library was located in one of tile dormi TVA system and in the world at time of completion

tory lounge rooms A contract was made with the had more significance in TVA’s plant protection plans

Tennessee Regional Library Service of Knoxville for than other power proiects In addition it was to

about 500 volumes of assorted fiction as well as cur have a vital connection with the AEC at Oak Ridge

rent newspapers and magazines It was important that practical measures be taken to

The Division of Construction supplied electric prevent possible sabotage Therefore to augment the

service telephone service water sewage disposal regular patrol and inspection service two 24 hour

street maintenance and parking areas for all camp 7day perweek patrols were instituted within the

facilities The camp including the three dormitories powerhouse in October 1953 A number of incidents

and cafeteria was located near the lake shore about involving possible intent to do damage to property

one fourth mile south of the steam plant site were reported to the Federal Bureau of Investigation

Fire protection for the dormitories and other for inquiry but no serious damage occurred during

camp buildings consisted of an automatic alarm sys the construction period

tem which when activated by high temperatures in Police activities were generally of a routine

each room would set off warning bells to warn all nature Thirty five arrests were made for violations

occupants Additional protection was obtained by a occurring on the project and 115 arrests were made

Public Safety Officer patrolling the area regularly for other authorities TVA arrests generally were for

seven days a week from 3 pm to 7 am such misdemeanors as drunkenness and disturbing the

peace Arrests for other authorities ranged from

Plant and property protection misdemeanors to homicide and parole violationApproximately1500 papers were served for other au
The Kingston Public Safety Service was responsi thorities In addition 250 project citations and 900

ble for protection of government property and per warnings were issued

sonnel Because of the national emergency and the

direct connection between Kingston Steam Plant and Fire protection Due to the variety of hazards

the Atomic Energy Commission at Oak Ridge the protection against fires was of major concern for the

Public Safety Service was also charged with protect duration of construction Two full time firefighters

ing plant and property from sabotage and espionage were assigned to the group One of these gave his

Incidental to its other duties the Public Safety Service attention to inspection fire prevention and personnel

assisted in conducting visitors through the plant gave training outside the powerhouse The other worked

automobile drivers tests instructed employees in traffic full time inside the powerhouse Fire suppression in

safety and maintained a cooperative relationship with the upper levels of the powerhouse was accomplished

local law enforcement officials by a 1 inch fire hose installed on each level A

The public safety service unit was formed April 3stage 500 gallon perminute truck mounted pump

9 1951 by an officer from the Fort Loudoun Dam was used in the lower floors of the powerhouse and

who set up a plant protection unit on the site He for other structures on the project High pressure

utilized the services of the Fort Loudoun officers as water and fog proportioned with wetting agents was

they were needed The first permanent assignment used on most fires in which the pumper truck was

to the unit was made April 17 1951 by transfer of used

three officers from the South Holston project On There were 65 fires between 1951 and 1956

May 14 1951 a lieutenant was transferred as unit causing damage to TVA property of some 650 or an

supervisor from Widows Creek The responsibilities average of 10 per fire The largest single fire on

and activities of the unit continued to grow until a the project occurred in September 1952 causing

peak was reached in April 1954 At that time there 2,500 damage to a contractor’s property

were 1 captain 1 lieutenant 2 firefighters and 21 The project fire fighting equipment was also used

other officers on the project filling 8 post assignments in emergencies to assist the nearby communities The

half of them on a 24 hourper day schedule and unit was called to the aid of Rockwood Tennessee

totalling 45,040 man hours per year when an asphalt tank exploded killing two city

This unit size was maintained through 1954 and workmen The fire was quickly extinguished using a

most of 1955 gradually decreasing as construction combination of fog and dry chemicals
activities diminished In February 1956 when the

Division of Power was given supervisory responsibility Traffic control Due to the proximity to state

the Public Safety Service was in the process of being and Federal highways traffic control on the project
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was of some importance The most critical problem schedules The demand for steel far exceeded the

was traffic direction of approximately 800 workers supply and it was often necessary to buy conversion

automobiles at the end of the first shift to clear the plant steel which was more costly than mill orwareparking
lots in fifteen minutes Thirty five accidents house steel Delays in receiving TVA allotments of

involving TVA vehicles occurring on the project and controlled materials contributed to the difficulty in

in the project area were investigated by the Public getting orders accepted by mills The TVA pur

Safety Service Three arrests were made Citations chasing agents frequently had to travel widely outside

and warnings issued totaled 346 and 1450 respectively the valley to locate steel pipe and other critical items

250 TVA driving examinations were given On numerous items which had to be manufactured

Approximately 250,000 people were conducted it was necessary to keep in constant touch with the

on tours of the project These included the general manufacturers production schedules in an attempt

public and many groups of special visitors sent by to insure delivery promises It was frequentlynecesvariousTVA divisions sary to help the manufacturers obtain scarce materials

for TVA items Much effort was devoted to expedit

MATERIALS ing deliveries of items placed on the project’s critical

list

Procurement of materials and services By 1952 the Controlled Materials Plan had be

Procurement for the Kingston Steam Plant was gun to work satisfactorily Allotments were received

far enough in advance to permit TVA to distribute

in accordance with Section 9b of the TVA Act or them promptly to suppliers
with Executive Orders In general the Act requires

Requests for directive

formal advertising with bids submitted in writing and
aDsesfiestnasneceElewcterriec hPaonwdelredAdmmionriestraetxiopne ditioEuasrlyly ibny 19th5e2

opened and read in public The Act does however the conversion steel market broke unexpectedly

permit purchase without advertising when 1 an making available additional quantities of steel in

emergency requires immediate delivery of tile supplies some cases at reduced prices Aluminum was released

or performance of the services or 2 the purchase for uses other than as conductors on generatingprojisrepair parts accessories or supplemental equip ects Low nickel stainless steel was decontrolled

ment or services or 3 the aggregate amount does copper however remained in short supply

not exceed 500 In these cases the purchase may A nationwide steel strike began in May 1952 and

be made in the open market in the manner common lasted about three months After the strike ended

among businessmen mill orders were filled sooner than anticipated The

Before purchasing for this project began how mills got into full production rapidly and additional

ever TVA had received authorization by Executive capacity was added by several companies It was

Orders when necessary in the interest of national several months however before revised delivery

defense 1 to make purchases by negotiation 2 schedules could be established on much of the heavy

to amend existing contracts without consideration mechanical and electrical equipment principallyturand3 to make contracts with provision for advance bogenerators boilers condensers and transformers

and progress payments and without performance or Deliveries which were rescheduled were usually from

payment bonds Negotiating purchases under these one to three months off the prestrike dates Efforts

Executive Orders usually made it possible to place to improve deliveries of major equipment items were

contracts quickly and to use available allotments of continuous and in December the National Production

materials where the time required for advertising Authority agreed to issue freeze orders to equipment

would have delayed getting the contracts entered in manufacturers calling for deliveries for Kingston units

production schedules and might also have resulted in 5 through 7 according to an agreed upon schedule

losses of allotments Price controls were lifted in the first few months

The Korean War was in progress when pur of 1953 and prices resumed their upward trend On
chasing for this project began Many itemspar February 12 1953 TVA was authorized by theDeticularlysteel copper aluminum lumber and rubber lense Electric Power Administration to use the Atomic

products were scarce A limited priorities system Energy Commission’s defense agency priority rating

and Federal price controls were in effect In April E5 for units 1 through 8 The E5 rating for unit

1951 electric utilities were given blanket priority 9 was not granted until March 1954 Benefits from

ratings for critical materials for major plant additions this comparatively high rating were less than expected

aTnhdis froartinmgaisnytesnteamncew as rreeppalairc edanbdy oapenraatitoinngwidseuppClioens

because decontrol began very soon after theauthoritrolled
Materials Plan effective July 1 1951 Under zation was received On July 1 1953 the Controlled

this regulation steel copper and aluminum became Materials Plan was replaced by the Defense Materials

controlled materials The priority rating for most System which eased many restrictions of the previous

Kingston construction came under the order which priorities systems The value of the improvement was

governed utility companies operations offset to some extent by rising prices At the be

During 1951 it was very difficult to obtain suf ginning of 1953 TVA had begun to receive calls from

ficient materials and equipment to meet construction representatives of mills and warehouses which had
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not solicited orders from TVA for at least five years Most of the major equipment contracts were

Relaxing of Controlled Materials Plan allotment con subject to escalation Turbogenerators were subject

trols and inventory restrictions also contributed to to escalation to price in effect at time of shipment

making steel procurement easier It was soon possible not to exceed 20 percent The original contract

to purchase steel in carload quantities from southern amounts of about 22 million for the steam generating

mills By the middle of 1953 only two or three items units were escalated about 8 percent On a total of

including structural shapes remained in short supply 8.5 million of contracts for some other equipment

In fact because of the shortage of structural shapes the escalation averaged about 3.5 percent

extensive expediting was necessary to try to keep steel Procurement was handled by the centralpurfabricatorsfrom falling behind schedule on TVA’s chasing office at Chattanooga Tennessee and a field

orders Deliveries of construction equipment and purchase office at the project The division had a

some items of machine tools improved markedly In Washington priorities representative until December

general by the middle of the year most materials were 1952 The project field office was opened June 4
available deliveries were much more satisfactory and 1951 and closed June 30 1955 The approximate

expediting presented fewer problems The major re total amount of materials equipment supplies and

maining concern was delivery of units 1 through 4 nonpersonal services purchased for the project was

turbogenerators The contractor was so busy with 120,726,000 All major purchases of materials and

other work that it was necessary to obtain Business equipment are listed in Appendix C
and Defense Services Administration BDSA di Field requisitions for permanent material were

rectives for the equipment and make frequent per written by the project office engineer from drawings

sonal checks of work progress at the factory in or bills of material requesting specific field purchases

conjunction with the AEC and BDSA organization’s These requisitions were distributed by the warehouse

representatives after necessary approval Requests for construction

Early in 1954 the BDSA and the TVA both material and equipment were initiated by theconassigned
representatives to the units 1 to 4 turbo struction superintendent and channeled through the

generator manufacturer’s plant on a full time basis to warehouse The warehouse requested necessarymaexpeditedeliveries In spite of these efforts however terials in order to maintain a stock of selected items

the various unit shipping dates were moved back used for construction purposes The office engineer

from one to three months Delays were also experi however built up a stock of structural steel steel

enced with units 5 and 6 whose manufacturers had shapes sheet steel pipe and reinforcing steelnecesdifficultywith casting work sary for use in the permanent structures This stock

An 8week strike at the plant of the major was inventoried and requisitions were issued by the

valve contractor in the fall of 1953 caused additional office engineer from time to time to maintain stock

delays It was eventually necessary to obtain a BDSA The stock materials for permanent construction were

directive to obtain release of important valves ira principally used in construction of work detailed in

pounded as a result of the strike the many field fabrication orders issued by the office

Despite continuing difficulty with a few items of engineer

major equipment procurement problems in 1954 were

eased by increasing competition among the vendors Inspection and testing

for TVA’s equipment orders by decreases in prices

of some commodities and by generally improving The inspection service which the TVA established

deliveries in the early years of its existence provided regular in

During most of 1955 however it was necessary spection at points of manufacture for architectural

to resume special expediting of the turbogenerators electrical mechanical and structural equipment and

This resulted principally from defective spindle forg materials This same procedure was followed for

ings A substantial credit was granted by the manu materials and equipment used in the Kingston Steam

facturer to compensate TVA for delay in operation Plant This service functioned through the Inspection

dates and Testing Branch of the Division of Design with

Prices continued their upward trend in 1955 main offices in Knoxville Tennessee District offices

especially for steel and copper Price trends during were established in strategic manufacturing centers

construction of the project are indicated to some namely Pittsburgh Pennsylvania PhiladelphiaPennextentby the following index figures from the sylvania Chicago Illinois Milwaukee Wisconsin

Engineering News Record Construction Cost Index Schenectady New York and Birmingham Alabama

1913 100 for the handling of this work Specially trainedinspectorsfrom these locations covered various mills

July 1951 542.36 and shops furnishing materials equipment and parts

July 1952 570.65 purchased by TVA directly or through suborders of

July 1953 604.10 prime contractors

July 1954 622.49 The inspection and testing of construction ma
July 1955 660.09 terials such as cement sand and gravel etc was

July 1956 694.75 handled by TVA’s Materials Laboratory at Singleton
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except in some special cases where the Inspection and entering into this equipment was furnished by many

Testing Branch was specifically called in for assistance suppliers On some contracts there were more than

1000 suborders with various companies for material

Specification and inspection procedure Specifi The more important materials were inspected and

cations were prepared by the branch originating the tests made at sources of supply the remainder were

purchase requisition These specifications were re inspected after delivery to the contractors plants

viewed by the Specifications Section to see that the the suppliers furnishing certified test reports It is

proper standards such as ASTM AIEE or ASA estimated that in addition to inspection at themainwereincorporated and that the specifications were contractors plants this branch inspected materials at

technically correct approximately 1500 subcontractors plants The ma
The responsible design engineer usually desig terial and equipment which were inspected originated

nated whether or not the equipment was subject to in 32 of the 48 states The total cost of this inspection

inspection at destination or by the Inspection and was 291,844 or 0.31 percent of the contract price

Testing Branch at point of manufacture This state Similar materials and equipment were inspected at

ment was then incorporated in the invitation to bid many of the same plants for other projects at the

under the special conditions same time which accounts in part for this low

When inspection at point of manufacture was inspection cost
designated the contractor was instructed to handle

all matters relating to inspection with the HeadMaterials
Engineer of the Inspection and Testing Branch HYDRAULIC DATA

Immediately following an award detail instructions

relative to materials and shop inspection were given The Hydraulic Data Branch obtains analyzes

the contractor He was notified to furnish copies of and reports basic data in hydrology meteorology

suborders placed with suppliers and upon receipt of hydraulic model testing 1 and special studies for use

these copies inspection procedure and methods were in planning design and operation of hydro and

outlined with the subcontractors Inspectors witnessed steam projects Extensive investigations were made

tests of materials at points of manufacture and when relative to water temperatures which affected the

desirable sent samples for check purposes Copies of design of the condenser cooling water works This

test reports made by the producer or his designated study is described in AppendixD Considerable work

testing laboratory were furnished the inspectors was done also in cooperation with the Division of

In addition to actual inspection for quality and Health and Safety on air pollution studies This is

workmanship the service included periodic and sys reported upon more fully in Appendixes D and E
tematic reporting on the production progress as well Other contributions made by this Branch aredeasa prediction by the inspector as to dates of ship scribed briefly below

ment Inspectors were furnished informationregarding
construction schedules urgently needed materials Condenser conduit loss study

and equipment and critical items that might delay

construction and erection When shopwork on such After completion of the 78 inch and 96 inchpreitemswas being delayed or the progress was such that cast concrete condenser water conduits it was found

shipments would not be made on time the inspector necessary because of improper
vide them with internal reinforcemmaennut factuCreonstrtuoctipornocalled

this to the attention of the responsible officials

in the plants with the request that appropriate action and economic considerations favored the use of a

be taken to get the items back on schedule The structural steel frame support along the vertical

inspector’s firsthand knowledge of the equipment diameter of the conduits Since available literature

contained no data on this type of obstruction inside

gbaevineg imprpoocretsasnetd aasnsdistaintcse cutrorentthe stfaietulds einngitnheeersshoipn
conduits the hydraulic laboratory devised andconplanning

construction schedules ducted tests to determine the head loss caused by

If the prime contract required shop assembly the such supporting frames consisting of two 15 inch

inspector checked such assembly and made certain Ibeams placed along the top and bottom of the pipe

that parts were properly match marked and that a and held apart by a pipe strut 4 inches in diameter

drawing was prepared for use in field erection In with and without streamlining The model scale for

general the responsibility for crating and packaging the tests determined by the use of 8inchcementof
equipment for shipment was that of the contractor asbestos pipe to simulate the conduit was 1 12.3 and

and not the inspector A final report was issued when the test section in the laboratory was 156 feet long

each contract was completed stating materials or The test results showed that streamlining of thedownequipmentthat had been inspected accepted and

released for shipment stream side of the struts eliminated nearly half of the

For the Kingston Steam Plant 466 main con head losses incurred by the use of these struts The

tracts and orders with a value of approximately 93.5 tests developed a relatively simple streamlined tail

million dollars were assigned to this branch for 1 On October1 1961 the EngineeringLaboratorywhichperforms
all laboratory model testing became a branch in the Division

inspection at point of manufacture The material oWaterControlPlanning
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consisting of two flat steel plates 18 inches wide and ginning in December 1952 the data on rain wind

inch thick These plates were essentially as temperature and humidity were transmitted to the

effective as an airfoil section Prototype measure project manager monthly on a standard data sheet

ments made in a 322 foot length of the actual conduit The wind and temperature data were moreextenafterinstallation of the reinforcement showed that the sively used in connection with air pollution studies

head loss in the conduit was in agreement with the

results of the model test Air pollution studies

Appendix E discusses the cooperative studies of

Meteorological data air pollution caused by operation of the Kingston

Weather forecasts were supplied daily to con Steam Plant

struction forces at Kingston Steam Plant from August

1951 until the end of the construction period An

instrument tower fig 76 for wind and
instruments was installed about a mile teemaspt eroafturtehe

LAND ACQUISITION

plant site late in 1951 and the anemograph hygro The Kingston Steam Plant occupies an 800 acre

thermograph and recording therometer together with peninsula located at the confluence of the Clinch

a rain gage were put in service January 21 1952 Be and Emory River embayments of Watts Bar Lake

Kingston Tennessee lies about one mile downstream

from the site and the Clinch River enters theTennesseeabout three miles downstream

Acquisition of the site with its related access

railroad and employee village involved appraisal

title clearance and negotiation for the purchase of

208 tracts of land containing a total of 851.09 acres

valued at 1,067,635.75 See Land Acquisition Map
These 208 tracts include fee land acquired for the

steam plant site the access railroad and the employee

village and permanent easements required for road

relocations and other purposes that did not require

fee purchase Additional temporary rights secured

during the construction phase of the project including

core drill boring permits borrow easements and other

similar rights cost 2,112.50

Nineteen tracts containing 109.70 acres acquired

in fee for Watts Bar Reservoir were incorporated into

the steam plant site These 19 tracts at the time of

purchase m 1941 had an aggregate value of

12,706.32

The steam plant site

The 697.37 acres of land purchased in fee for the

powerhouse site the transformer and power switching

yards the coal storage area the railroad yard and

other service facilities including transmission line

connections cost 636,182.50 with 281,592.50 or

44 percent allocated to land and 354,590 or 56

percent to the value of improvements existing at the

time of purchase

Almost one fourth of the site 161.39 acres had

been subdivided into parcels of less than 10 acres

Forty one or 50 percent of the tracts acquired for

the site contained less than two acres and 29 or 35

percent contained more than 2 but less than 10 acres

Twelve tracts representing 536.08 acres or about

77 percent of the site ranged from 10 acres up to

174 acres Over all the 82 tracts acquired averaged
FIGURE 76 Anemometer mast erected or the purpose o
reading weather statistics Jor use in weather orecastingand 8.5 acres indicating a significant transition in land

evaluating air pollution use from agricultural to residential development
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which was undoubtedly accelerated by sale of a TVA improve grade crossings and to provide access The

developed subdivision three years before the acquisi 16 easements acquired for this purpose affect 2.91

tion program began The 44 lots that were sold in acres of land with an assigned value of 1,410

1947 were reacquired for the site Residential de Improvements valued at 120 were involved in two

velopment on adjoining privately owned land also cases the remainder or 1,290 represented the value

was taking place rapidly with the more desirable of land In four situations where access was impaired

properties near the lake bringing substantial prices by construction of the railroad the owners were paid

Forty eight or more than one half of the 82 3,275 for the damages incurred

tracts acquired for the site included improvements

ranging in value from 100 to 29,465Twentythree
tracts had improvements valued at more than Laddie Village

10,000 the improvements on six of the 23 tracts

ranged above 15,000 Kingston Tennessee the nearest community to

Subdivision and rapid development in the area the project was experiencing a housing shortage when

just prior to the acquisition program resulted in high steam plant construction began The influx of

peracre and per tract costs The 697.37 acres workers in nearby Oak Ridge had created heavy

averaged 404 an acre for land and 508 an acre demands on existing housing leaving few vacancies

for improvements a total peracre cost of 912 On in the area TVA decided to provide housing for

a tract basis the 82 tracts averaged 3,434 for land key construction employees supervising the project

and 4,324 for improvements an average of 7,758 In addition to houses acquired with the plant

per tract site p 129 20 houses were erected under private
Addition of 109.70 acres of land acquired for

contract in the Laddie Village Subdivision
Watts Bar Reservoir in 1941 to the 697.37 acres

inKingsacquired
specifically for the steam plant site in 1950 ton Designed to conform to FHA specifications the

brings the total site exclusive of lands acquired for 20 houses with land cost a total of 219,358.62 or an

other purposes to 807.07 acres The value of lands average of 10,968 for each house Each lot the

acquired for and reassigned to the site thus totals 20 lots were uniform in size ranging from 0.34 acre

648,888.82 or an overall average of 804 an acre to 0.38 acre was assigned a value of 1,200 Values

assigned to the 20 houses ranged from 8,051 to

The access railroad road relocation 10,793 depending on the number of rooms living

Complete absence of railroad facilities in the area and condition

vicinity of Kingston Tennessee required the acquisi All houses have been declared surplus to the

tion of approximately 5.1 miles of railroad rightof needs of TVA and have or will be sold

way
Acquired in fee the rightof way extends from

the steam plant to the vicinity of South Harriman TABLE 19 Summary of land purchases for Kingston Steam

Tennessee Two spurs connect with the Tennessee Plant as of June 30 1960.1

Central Railroad and Southern Railway yards near Totalland
and Average

Emory Gap The 55 tracts acquired for the access Distributioon improvements costper

railroad right of way contain 117.81 acres of land land purch Tracts Acres cost acre

that was valued at 131,599.63 an average of 1,117
Fee

an acre Severance damage payments constituted a Plant site 82 697.37 636,182.50 912

substantial portion of the amounts assigned Railroad right

Construction of the access railroad created road of way 2 55 117.81 131,599.63 1,117
Employee housing3 20 7.35 219,358.62 3,2654

and highway readjustment problems at severallocationsAs a result of the railroad bed elevation and Subtotal fee 157 822.53 987,140.75 1,200

need for grade separation at the State Highway No Easements

61 overpass TVA acquired approximately one mile RStoaated rreolaodcsations5 3146 223 9515 781 848150 0000 3,438550

of right of way near South Harriman Although the Flowage easement 1 2.10 200.00 95

easements acquired for this purpose were relatively Subtotal

smallthe 34 tracts made up a total of only 23.55 easements 51 28.56 80,495.00 2,818

acres 17 or one half the properties included im Total fee

provements valued at 58,010 Added to a land and easement 208 851.09 1,067,635.75 1,254

value of 20,875 this brought the cost of the mile

of rightof way to 78,885 On a peracre basis the 1 Exclusiveof landpreviouslyacquired orWattsBarReservoir
19 tracts containing 109.70 acres valued at 12,706.32

right of way cost an average of 3,350 2 Includes payment for loss of access affecting 4 tracts These

payments totaled 3,275

At other locations construction of the railroad 3 Includes20 housesvaluedat 195,358.62

involved minor readjustments such as realignment to 45 LMainnord oronaldyerexlocclautisonivs eofrehsuoltiunsgesf rom access railroad construction
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FIGURE 78 Control system of hubs and monuments established by Maps and Surveys Branch

Summary the early stages of construction to lay out and

establish base lines for the permanent plant features

Table 19 summarizes the number of transactions This included the initial surveys for the highway and

the acreage and the amounts involved in each kind railroad relocations

of acquisition activity for the project The two survey parties of this branch continued

Ninety three percent of the 208 tracts acquired to handle the major portion of the construction layout

for all purposes was obtained by voluntary convey until the powerhouse excavation for the first four units

ance Refusal to sell required condemnation in five was substantially completed Eventually theconstruccasesinvolving 12.54 acres Defective title required tion forces had acquired enough personnel to perform

condemnation in 10 cases involving 42.66 acres all work of this type The survey parties left the

Eight temporary easements and permits secured project soon after the access railroad was precisely

at a total cost of 9,112.50 are not shown in table 19 located

The cost of acquiring the land and land rights GEOLOGY
including appraisal title clearance and finalnegotiation

amounted to 50,416 The Geologic Branch makes geologic studies

and investigations for the location of TVA struc

MAPS AND SURVEYS tures interprets the results of exploratory drilling and
determines the requirements for and adequacy of

This organization established the horizontal and foundation treatment during planning design and

vertical control markers fig 78 from which the construction periods It also investigates mineral

entire project was located and constructed and made rights and possibly quarry sites if necessary The

property boundary surveys in connection with land preliminary work of this branch is described inChapacquisition
for the plant and access roads In addi tar 2 Work performed during construction issumtionsurvey parties were loaned to the project during marized in the following paragraphs
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Because the foundation for the Kingston plant TRANSPORTATION

consists of interbedded shale and limestone which has On June 4 1951 automotive equipment service

been complexly sheared folded and contorted it was and repair facilities were established at the Kingston

necessary to inspect the foundation area for each project by the Transportation Branch Aquonsetblockwhen it was prepared to make sure that a type building provided for the transportation forces

sufficiently sound limestone was present to adequately furnished space for servicing several vehicles and for a

support the foundation slab To satisfy design re small office and a stock room

quirements it was necessary that the base slab be Maintenance of equipment by the Transportation

thicker than the greatest interval between adjacent Branch continued until March 28 1952 thereafter

limestone beds In a few instances it was neces the Division of Construction handled this work for

sary to excavate slightly deeper and thicken the base the Kingston project

slab to meet this specification Equipment serviced on the project by the Trans

In addition to this major assignment minor portation Branch included medium trucks winch and

geologic problems such as foundation investigation derrick trucks trailers and Construction andMaintefor
the intake skimmer wall inspection of rock cuts nance Branch Euclids Most of the sedan and light

in the interchange yard and along the access railroad truck maintenance work was farmed out to private
shops in Rockwood After termination of theTransfoundation

investigations for bridges along the access portation Branch services on the project repair

railroad and investigations for the underwater dam services were provided by the Division ofConstrucwere
also made tion shop supplemented by the Knoxville Garage and

Detailed examinations were made also of the contract shops in Rockwood Vehicles requiring

Lambert and the Long quarries which furnished preventive maintenance inspections or heavy repairs

aggregate for the project to assure that satisfactory were all sent to the Knoxville Garage or contract

material was produced shops
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CHAPTER 5

CONSTRUCTION

This chapter is devoted primarily to the onsite Powerhouse concreting began October 29 1951

work of the Division of Construction in building the Chimney construction started November 16 1951
Construction camp opened cafeteria September 22 1952

Kingston Steam Plant Construction services of TVA Powerhouse structural steel erection

organizations outside the Division of Construction are began October 16 1952

described in the preceding chapter Principal piping erection started March 11 1953

In spite of the unprecedented economic condi Coal stocking out facilities placed

in operation July 1 1953

tions prevailing during most of the construction pc Intake channel opened October 29 1953

riod an eminently satisfactory record of construction Permanent rail connections completed

costs speed and efficiency was attained The supply Southern Railway December 18 1953

of materials and equipment was often critically short Initial steam to turbine unit I January
Intake skimmer wall and dike

26 1954

while manpower requirements were sometimes difficult completed October 29 1954

to fully supply The lengthy steel strike in 1952 also Division of Power Operations

had an adverse effect on the construction schedule occupation of service bay November 28 1954

Construction activities were begun on a limited Central concrete mixing plant closed May 12 1955
Construction camp closed September 1 1955

scale April 30 1951 with commencement of general Celebration recognizing plant

grading work A month and a half later with the completion November 17 1955

transfer of sufficient equipment and men from the Initial steam to turbine unit 9 November 24 1955

Shawnee Steam Plant project near Paducah Ken The amount of earth moved includingexcavatucky
work was begun simultaneously on many speci tion during the construction period amounted toapfie

areas of the project Concreting in the powerhouse proximately 4,316,000 cu yd Concrete placement
area was begun in October 1951 and the first unit

totaled 259,800 cu yd while 27,950 tons of structural
went into commercial operation in February 1954

approximately 2 years and 3 months later The dates steel were erected for all structures includingswitchof
the principal project construction events are listed yard The peak of employment occurred during the

as follows week of August 18 1953 with 2964 construction

Construction began general grading April 30 1951 employees including 195 contractors employees The
Access railroad grading started May 28 1951 total construction cost amounted to approximately

Access railroad placed in service 198,200,000 This includes structures improvements

Centetmrapl orarcyoncrebteridgemixing plant October 17 1951 equipment transmission plant and switchyard Table

operation began October 25 1951 20 is a chronology of unit erection

TABLE 20 Chronology o unit erection

Harttord

Boiler inspector Generator Turbine Initial Commercial

drum accepted erection erection steam to operating
Unit raised boiler started1 startedt turbine date

I 324 53 ll 5 53 922 53 10 7 53 126 54 2 854

2 5 4 53 12 16 53 I 4 54 12 29 53 423 54 429 54

3 713 53 222 54 2 9 54 125 54 6 4 54 611 54

4 828 53 416 54 2 8 54 3 1 54 722 54 727 54

5 12 7 53 10 25 54 7 9 54 7 7 54 11 25 54 118 55

6 215 54 12 29 54 920 54 913 54 2 2 55 3 355

7 4 9 54 322 55 10 20 54 10 25 54 417 55 5 655

8 526 54 6 1 55 11 30 54 10 18 54 7 7 55 8 355

9 I1 8 54 I0 5 55 720 55 711 55 11 24 55 12 255

I Lineup paris

143
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PROJECT MANAGER

3
I

CONST ICTION
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SU ACCOUNTANTj I
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Fmu 80The construction organization headed by a Project Manager consisted o staff branches or engineeringconstructionand accounting and service sections or personnel materials camp management and health and safety

CONSTRUCTION ORGANIZATION requisitions for field procured items maintainedprocurement
records and if necessary expedited delivery

The construction program at the Kingston Steam of permanent materials to insure their delivery in

Plant was directed by a project manager who coordi time to avoid interrupting the construction schedule

nated and supervised the engineering construction It was responsible for daily progress reports and job

and accounting organizations These organizations progress photographs preparation of monthlyconwere
headed by the construction engineer the con tractors estimates and progress reports drafting

struction superintendent and the project accountant service as required by other organizations on the

raessspisetcatnivtselya ndeacfohremweans assTihsteed prboyjecatpprmoparniaagteer faielsldo

project and maintenance of working drawing files

coordinated the activities of the various service organi including distribution of design and manufacturers

zations insofar as their responsibilities to the construe drawings

tion program were concerned This organization is The field engineering organization composed of

charted in figure 80 shift engineers survey parties inspectors andengineeringaides was concerned largely with civil and

architectural features of the plant This group

Construction engineering established vertical and horizontal control points and

At the peak of construction the complete engi the transfer of those points where necessary to provide

neering organization on the project numbered 75 building reference lines and elevations required in the

employees This organization was headed by a construction of permanent plant features They

construction engineer with an assistant construction checked concrete form alignment and embedded parts

engineer during the period of greatest construction including reinforcing steel for quantity and location

activity There were five units of engineering prior to concrete placement they checked structural

namely office field mechanical electrical and steel erection and served as inspectors on installation

materials All these units were administered directly contracts of architectural items and theyaccumubythe construction engineer with the exception of lated data for periodically determining job progress

the materials engineer who reported to the field The mechanical engineering unit composed of

engineer engineers and engineering aides checked the installa

The office engineering unit was supervised by tion of all mechanical equipment including associated

an office engineer It consisted of a small staff of piping and insulation They witnessed necessary

engineers draftsmen and aides and was responsible hydrostatic tests on piping systems and boilers and

for design and preparation of drawings covering made certain that boil out and flushing procedures

construction and erection schemes and miscellaneous were carried out in accordance with TVA and

items for permanent features not covered by Design manufacturers instructions They inspected all

Division drawings This group also made material mechanical material and equipment as received

quantity estimates initiated permanent materials giving particular attention to items not previously
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inspected at the point of manufacture They sons employed in the accounting unit includingpercheckedthe location of mechanical parts prior to sonnel required for general office services

concrete or backfill placement They initiated The cost unit was responsible for budgetsestisupplemental
requests for mechanical material and mates allocation of costs and preparation of the

periodically obtained data for determining job final cost report in conformance with Federal Power
Commission requirements There was a total of

progress

The electrical engineering unit was responsible nine persons employed in the work of this unit during

for proper installation and operation of electrical the period of peak construction activity

equipment in the same manner that the mechanical The timekeeping and payroll unit handled all

engineering unit was responsible for mechanical payroll work for the project and maintainedtimeequipmentkeeping controls for trades and labor hourly personnel

The materials engineer was responsible for place by means of the brass check system supplemented

ment and quality control of concrete and fill material by daily field time checks During the period of peak

He was assisted by other engineers and inspectors who construction activity time and payroll office personnel

checked forms for cleanliness prior to concrete place totaled 23 persons

ment checked concrete mixes and fill material quality The warehouse unit was responsible for receiving

and placement This included field sampling and storing and issuing all material and equipmentretesting
to insure that the materials met specifications quired for project construction The warehouse also

maintained inventory controls and an expediting

Construction supervision service when required During the peak of con

The construction superintendent supervised the struction activities there were approximately 80

construction personnel and the operation of con employees engaged in warehousing activities on a

struction equipment There were two assistant multiple shift basis

construction superintendents and one superintendent

each for electricians steamfitters boilermakers and Contractors

structural iron workers There was also one general Throughout the course of construction various

foreman each for painters laborers mechanics equip contractors reported to carry out work covered by

ment operators and sheet metal workers When their contracts Reporting dates were established in

the number of employees warranted there were line with current construction schedules and theconassistantgeneral foremen and subforemen Work was tractors were notified accordingly In generalconconcentratedas much as practicable on the day shift tract work consisted of installation of architectural

but in periods when concrete placement boiler work civil and mechanical features which in TVA’s opinion

and structural steel erection were heaviest the number were either highly specialized and could be done more

of employees on the afternoon shift was increased to satisfactorily by contractors or the work involved a

approach the day shift level The night shift was craft union with which TVA had no working

devoted primarily to clean up and necessary agreements

maintenance work Most of the contracts were typical lump sum
installation contracts however there were three con

Accounting tracts which were somewhat different Briefly a

The project accountant supervised the four sepa the contract for the reinforced concrete chimneys

rate units of the accounting and cost section These provided that TVA furnish the necessary concrete

were the accounting unit cost engineering time b the principal piping contract due to the many

keeping and payroll and the warehouse unit This uncertainties connected with erection of the various

section was originally organized to serve the Kingston piping systems provided that the contractor furnish

project only but with authorization of the Gallatin necessary labor required to erect the piping for which

Steam Plant the project accountant’s office provided they were reimbursed as the work progressed and

accounting functions for this project also This was c the contract for the precast reinforced concrete

accomplished by having the Kingston accounting pipe for the condenser circulating water conduits

unit assume all general ledger and accounting control although not an installation contract provided that

functions for both projects TVA furnish concrete for casting the pipe The

Responsibilities of the various units are described contractors who performed work on the project

in the following paragraphs and or furnished materials are listed in Appendix

The accounting unit was primarily concerned C Major Purchases

with maintaining the books of account for theGallatinand Kingston projects and preparing all financial CONSTRUCTION PLANT
statements This unit also maintained control of

tagged equipment and provided office management The erection of construction plant facilities for

services as required for the Kingston project During the purpose of building the then world’s largeststeamthepeak of construction there was a total of 19 per electric generating station was a major undertaking
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in itself As it subsequently developed the station The project had the advantages of easy access

capacity was increased to eight generating units about from an adjoining asphalt surfaced county roadleada
year after the start of construction of the initial four ing to US Highway 70 only 1 mile away shown in

units and this was later increased to the ultimate exhibit I and the advantage of being close to adequate

total of nine units This necessitated a considerable water and power supplies and river transportation

expansion in the construction plant particularly in The nearest rail service was approximately 5 miles

the size of the storage areas and other facilities Con distant However the site was rough and required a

tributing to the problem was the fact that the con total of approximately 4,316,00 cu yd of excavation

struction schedule was probably the fastest of any and 645,800 cu yd of fill for the completed project

plant of comparable size up to that time Approximately 176,000 cu yd of earth and 900 cu yd

For this kind of growth and expansion the TVA of rock excavation were required in preparing the

type of organization is particularly well fitted because site for the construction plant Since most of the

of the flexibility of the organization the close and construction plant excavation would have beenreinformalrelationship between design and field forces quired in preparing for permanent installations it

and the long standing TVA practice of close co was not entirely chargeable against the cost oferectoperation
between the field engineers and the con ing the construction plant

struction supervisors Raw water for construction operations and fire

At the start construction personnel were supplied protection was taken from Watts Bar Lake at a point

with the general plan and proposed arrangement of just northeast of the plant area Treated water for

the basic construction plant installations as shown in drinking and the operation of sanitary facilities was

exhibit 94 This drawing served as a guide in obtained from the City of Kingston pumping station

organizing and speeding up plant erection located less than 1 mile to the south of the plant area

Other design and detail drawings were supplied Electricity for power and lighting was obtained from

for each major temporary building the concrete and the construction plant substation located alongside

compressed air plants the electric power substation the existing 66,000 v TVA transmission line that

the raw water potable water sewage disposal tele crossed the plant area immediately north of the

phone and power distribution systems area grading powerlmuse

and drainage and employee parking areasDrawings
not completed in advance were prepared con Site development

currently with construction operations as required to Initial work at the site started April 30 1951

meet the construction schedule Since these were During the early days of construction the existing field

temporary installations for use during the con roads were used and were kept in repair with patrol

struction program the drawings were revised by the graders until they could be surfaced with crushed rock

field forces whenever necessary to meet local and to make them adequate for heavy traffic They were

changing conditions then incorporated into the permanent construction

road system wherever possible Existing farm build

Construction plant site topography ings and other structures in the immediate vicinity

The project site consisted of a relatively level were adapted for use as warehouses construction

area with two large embayments in the immediate offices etc until the regular buildings could be

vicinity of the powerhouse some open farm land and constructed

extremely high ground to the south and east and The sites for the machine shop and warehouse

rolling heavily wooded areas to the north and west were graded first followed closely by the site for the

This is shown in exhibit 94 The initial shore line carpenter shop and lumber storage area and theemofWatts Bar Lake at the start of construction and the ployee parking lots The lumber storage area was

two prominent embayments extending into the power located on a steep slope and was graded in a series

house and coal storage areas are shaded in the locality of five levels so that cuts and fills were approximately

map of exhibit 1 for better definition Note relatively balanced The main parking lot was built as shown

high ground to the east of the powerhouse and switch in exhibit 94
yard and the permanent type homes along the shore Early grading operations also included main plant

line to the north of the powerhouse These perma roads the site for the quonset huts located to the

nent dwellings were retained during the initial stages west of the powerhouse and the initial construction

of construction to house construction personnel plant railroad spur needed for early delivery of con

There was adequate space for the construction struction materials Very little grading was required

plant buildings parking lots and storage areas but for the administration medical and personnelbuildbecauseof the lack of large level areas it was necessary ings and these buildings were located to preserve

to disperse these facilities over a rather wide area trees where practicable

This lengthened to some extent the construction Adequate storage areas were constructedadjaroads
within the plant area and increased the area to cent to shop buildings quonset huts and theswitchbe

served by the raw water treated water sewage yard Some space for the storage of materials and

disposal and electrical distribution systems equipment was also prepared in the area adjacent to
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FIGURE81 Construction progress as oJ February 18 1953 from top of water tower stacks of units 1 to 4 ore right to left

Central concrete mixing plant is in foreground and service bay and ofce wing under construction at right

the chimneys and after completion of the coal storage administration building fig 82 was a two story

yard fill the north half of it was used for storage frame structure 38 feet wide by 91 feet long It was

purposes unpainted heated electrically and cooled by an attic

Construction roads were surfaced with enough exhaust fan On the first floor were rooms for the

crushed stone to insure the free movement of traffic project manager construction engineer construction

under all weather conditions with a normal amount superintendent assistant construction superintendent

of maintenance drafting room mail room and men’s wash room

The initial grading and storm drainage plan pre The project accountant assistant accounting and

pared by the Construction Plant Branch was modified cost clerks conference room telephone andswitchwherenecessary as grading progressed to build a sys board office supplies map reproduction and women’s

tern of drains and culverts which would insure ade room were on the second floor A fireproof brick

quate drainage of the entire area Figure 81 shows vault at the rear of the building extended two stories

construction plant facilities and construction opera and was utilized for record storage for both theengitionsin February 1953 neering and accounting sections

The medical center building was a one story

CONSTRUCTION PLANT FACILITIES frame structure 33 feet wide by 90 feet long It had

Buildings and storage facilities a general office and reception room
treatment rooms Xray room etc Adtoctoonres eonfdficeosf

Administration buildings The location of office the building was office space for the safety engineer

buildings and shops may be seen in exhibit 94 The and his staff
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dropped their identifying brass within five minutes

The ninth alley was used by the afternoon and night

shifts

A one story frame structure 26 by 40 feet was

used as a public safety headquarters and to house the

fire fighting equipment Later a 14 by 26footadditionwas made to the building for offices of the camp

manager

The field engineers office fig 84 was aonestoryframe structure 30 by 60 feet It had a large

work room containing files of all constructiondrawings
and drafting tables for engineering personnel

various craft supervisors and others who werefrequentusers This room also included desk space for

engineering inspectors other than concrete inspectors

Individual offices were provided for the civil me
chanical and electrical field engineers After erection

of the switchyard fence this building was placed on

12 by 12 inch timber skids and moved to a location

north of the control building and west of the switch

FIGuR 82The administration building was a 2story un yard for more efficient use by all groups
painted structure A 2story brick vault at the rear provided

At the peak

fire proof storage for engineering and accounting records

The personnel and time office building fig 83
was a one story frame structure 33 feet wide by 96

feet long Approximately two thirds of the floor

space was used for personnel offices and a class orconferenceroom The remaining floor space was used

for the time office The original structure included

a room with five windows for issuing and receiving

workers identification brass upon checking in and

out It was necessary eventually to change this method

in order to avoid the congestion of employees at the

windows checking in and out Alleys and checking

booths fig 83 were constructed in a line normal

to and to the rear of the main building These alleys

allowed rapid through passage for the workmen Dur FIGURE84 The field engineer’s office provided files and

ing the period of peak employment some 2080 men oflice space for the civil mechanical and electrical field

passed through the eight alleys on the day shift and
ednegskinseearnsd adsraswisitnagnt tacbolnesstrfuocrtiovnarioenugs ifnieeeldr eanngdinesepraincge afnord

construction personnel

of construction activity a 12 by 30 foot section

was added to the south end of the building to allow

additional space for mechanical and electrical

engineers

A small one room structure formerly thetemporary
office for the field engineers was used for a

concrete laboratory and office for the materialsengineers
This building was located adjacent to and

just north of the field engineers office in its original

location In it were housed scales screens various

other simple testing devices and records necessary to

the production of concrete

The general foreman’s office was a 20 by 20 foot

frame structure on skids It was used as a meeting

place for supervisory personnel to outline or plan

Fmuae 83Personnel and time office building Eight clock their daily work schedule It was built on the job

alleys at the rear passed 2080 men on day shift in five during the first few days of construction operations

minutes and was first located in the present service bay area
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and on original ground When construction activity Later the building was moved to the south end of

began in this area it was moved to a point on the the powerhouse excavation to provide a better view

north service road between the compressor house and of construction operations in the powerhouse area

the construction toilet building Later it was located All the above buildings were unpainted and all

southwest of the switchyard on the access road but the visitors overlook were lined with Celotex

A one story frame structure was built in February wallboard and heated electrically

and March 1953 for temporary offices of the Division

of Power Operations This building served as office Service and equipment buildlngs The machine

space for the power plant superintendent and other shop building fig 85 60 by 220 feet housed the

key operating personnel as well as space for a labora electric sheet metal heavy equipment repairmatoryand limited warehouse facilities It was located chine blacksmith and welding shops Apartitionedjust
east of the service bay in the permanent park off section about the middle of the building along

ing lot and loading zone and was occupied over a the south side was used for office space and a tool

period of 20 months while the service bay office room Later when units 58 were authorized the

wing of the powerhouse was being completed Power sheetmetal shop was moved to a separate building

Operations personnel vacated the building Novem located between the warehouse and the machine shop

bet 28 1954 and it was moved soon afterward The electric shop was then enlarged to include the

A visitors overlook building was constructed on space made available by the removal of thesheetthe
hillside near the time and personnel building and metal shop In addition to the electric

just north of the principal employee parking area
shop a timber

It consisted of a 5 by 24 foot open front shed on a frame sheetmetal covered structure was constructed

12 by 24foot platform overlooking the project site at the east end of the machine shop building for ad
The shelter was also used for displaying pictures of ditional shop space This space was used primarily

other TVA projects and as a place where visitors for cutting and bending electrical conduit andfabricould
get informational pamphlets concerning TVA cation of other electrical items

Fmv 85 Machlne shop in center and warehouse behind with compressorbuilding in right oreground
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Near completion of the project when it became

necessary to vacate the quonset hut which served as

a vehicle repair shop the repair shop equipment was

moved to the area in the machine shop building area

formerly occupied by the blacksmith shop

In late 1952 sheetmetal work had expanded to

a point where substantially more shop space wasrequiredAt this time a one story frame structure was

erected between the machine shop and thewarehouse
This building was later enlarged to 40 by 122

feet in size It had a concrete slab floor corrugated

sheetmetal siding and a roof of asphalt impregnated

roll roofing It housed all the equipment needed

for the fabrication of ducts and the many other items

such as copper flashing gravel stops etc for the

plant All the duct work for the heating ventilating

and air conditioning systems much of the copper

flashing and many small items were fabricated in

this building

The carpenter shop consisted of a timberplatform
on concrete pedestals with walls and roof of

galvanized sheetmetal supported by a structural steel

rigid frame It had a 40 by 60foot exterior timber

deck which was later enlarged to 60 by 70 feet toaccommodatethe increased formwork when the plant

was increased from four to nine units

A rigging loft fig 86 and a timber frame

structure 40 by 60 feet of corrugated sheetmetal

were constructed The latter was divided to form
FIGURE87 Steel reinforcing was stacked on either side of

an office at one end while the main portion of the a roller conveyor on which it was moved to the shearing

building was used for splicing cable making slings and bending machines located at one end of the stock piles

and other rigging devices

The structural steel fabricating shop was housed

in a quonset building approximately 40 by 100 feet many steel stairs which were added in the boiler bay

in size There was a total of 13 quonset buildings and the structural steel frames for the samplepreparaonthe project 11 of which were obtained by transfer tion and the carpenter shop additions were alsofabrifromthe United States Department of the Navy cated in this shop The shop was equipped with a

The structural steel shop was an extremely important 5ton overhead traveling crane a power shear and

component of the construction plant facilities In punch a set roller two bench grinders two drill

it were fabricated virtually all the subframes and presses seven welding machines a plate crimping

other embedded items for the entire project as well machine and various small tools and equipment A
as the major portion of the miscellaneous steel The narrow gauge track consisting of 1 inch slots in the

concrete floor and embedded angles was provided

beneath the crane for approximately the full length

of the building and extending outside the west door

This track carried a push car which permitted the

loading of materials by means of a mobile craneoutside
the building and the removal of these materials

from the car within the building by means of the

lb overheTadhe crerainnfeo rcing steel yard fig 87 was located

along a railroad spur and had a roadway between

the track and stock piles for the crane which was

used in unloading and stacking the reinforcing steel

The steel was stacked between rows of tx stsparalleling
the track and on both sides of a roller conveyor

It was then moved along the conveyor to the shearing

and bending machines which were located at one end

FIGURE86 The rigging loft of frame construction with cot of the row of stock piles

rugated sides and roofing provided facilities for splicing The pipe shop was located just east of the raw

cable making slings and other rigging devices water storage tank The main building 40 by 80 feet
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was of wood frame covered with corrugated metal The lunchroom was located just east of the

siding The roof was supported by timber trusses and switchyard opposite unit 2 It was a 1story frame

consisted of asphalt impregnated roll roofing structure originally 39 by 61 feet later enlarged to

Attached to the main building were two shed 32 by 76 feet

type wings One 12 by 26 feet served as an office A canteen was located in the parking area west

while the other 90 by 30 feet was used for a black of the chimneys It was a 1story frame structure

smith shop Pipe cutting threading and fabrication measuring approximately 90 by 44 feet

of all kinds of pipe work including handrail were A motor pool was established in the area north

done in this shop Four terraces cut into the hillside of the carpenter shop This area contained ample

east of the shop served as storage areas for all sizes space for the parking of trucks and other vehicles

and types of pipe An office for receiving calls and dispatching vehicles

The compressor building 28 by 64 feet was lo was located in the center of the area in a 20footcated
north of the powerhouse along the service road square structure

and between the turbine room and the service bay A service garage for automobiles and trucks was

railroad spurs It was of wood frame construction housed in a quonset building It was operated by

with sides and roof of galvanized iron and aluminum the Transportation Branch until March 28 1952 at

sheets salvaged from farm buildings originally lo which time it was taken over by the Construction

cated on the plant side Branch and placed under the supervision of the proj

The boilermakers craft along with the boiler ect general mechanical foreman

manufacturer’s erecting personnel occupied a quonset In addition to the toilet facilities provided within

building at the west end of the powerhouse This the various office and shop buildings there were two

building contained offices a welding shop and tool separate toilet buildings 10 by 20 feet in size One

and small material storage spaces during the initial was located along the service road north of the service

stages of construction When the backfill was com bay and the other built later was located west of

pleted in the area west of the chimneys the boiler the chimneys The first was connected to the septic

maker offices were moved to a temporary frame tank near the intake channel while the one west of

building located in the vicinity of chimney number the stacks was connected to the permanent sewage

one As the work progressed from unit to unit this system

building which was constructed on heavy timber skids TVA furnished a small wood structure located

was moved along with the work to a final location in near the time office for the convenience of aRockthevicinity of chimney number eight The boiler wood bank in cashing employees pay cheeks

makers continued to use the west end of the quonset In addition to the buildings mentioned above

building for a welding shop and for tool and small there were a large number of semiportable 1story

material storage The major portion of this building frame structures generally about 20 by 20 feet located

was occupied by the boiler contractor for offices in the area west of the chimneys These buildings

and tool storage The boilermakers also used a small were used for offices and small tool storage by the

frame building erected on skids located in the north various crafts such as the iron workers pipefitters

end of the boiler parts storage area for use of the carpenters and cement finishers and by contractors

yard crews including those on chimney erection pipe installation

In addition to these spaces the boilermakers and insulation work These buildings were moved

maintained a toolroom on the ground floor of the during the progress of construction in order topropowerhouse
beneath the coal bunkers This toolroom vide easy access to the work as it moved south from

was moved from time to time as construction unit 1 to unit 9 and also to make room for theconprogressed
struction of the parking lot curbs sidewalks and

The paint shop was approximately 35 by 50 feet pavements extending southward from the service bay

located in the parking area west of chimney number

seven It was divided into an office for the general Storage facilities At the commencement ofconpainterforeman a paint mixing room an issuing struction operations adequate warehousing facilities

counter and a change room for the painters Paint were not available An existing 5room farm house

was requisitioned from the warehouse as needed and was utilized for warehouse office space and limited

mixed either by hand or by a motordriven mechani covered storage until such time as adequate buildings

cal mixer Only limited storage was provided in and were erected This shortage of initial warehousefaciliaroundthe paint shop ties was only partially resolved by completion of the

A building 12 by 20 feet located just northwest main warehouse in September 1951 Adequatestorof
the carpenter shop served as a sign painting shop age for materials was never quite achieved due to

the sudden approval for the additional units and the

All signs required for construction activities or for resultant tremendous volume of material to bebanthe
Division of Power Operations were painted in dled particularly after the rapid rate of delivery was

this shop Another small shelter was a firstaid sta achieved During the period of initial construction

tion this was housed in a small building located in operations from April 30 to October 17 1951 no

the parking area west of the chimneys direct rail connections were available at the project
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FmURE 88 The main warehouse building of structural steel construction was divided one fiJth for office space one fifth for

construction material and the remaining space or permanent material Erection of steel and wooden bins allowed maximum
utilization of available space

site and all material delivered by railroad was un 100 foot raised timber platform with a metal roof

loaded at Kingston Junction Emory Gap near South and enclosed with wire fencing provided much needed

Harriman and transported by truck to the steam additional covered storage

plant site Ten quonset type buildings fig 89 approxi

The mainwarehouse building fig 88was prac mately 40 by 100 feet were used for warehouse

tically identical to the machine shop building It was storage during peak construction activities and by

a large single story structure constructed of structural enclosing the space between the quonset buildings

steel framing and provided with galvanized sheet iron the equivalent of three additional quonset buildings

roof and siding with steel sash windows and steel was obtained Additional covered storage wasobdoorsA concrete footing and curb with piers at mined also through utilization of two large barns and

column locations was placed around the perimeter a 2story frame residence which was not suitable for

and a 3inchthick floor slab covered the entire floor housing purposes and had been acquired as part of

area The inside space was divided so that approxi the initial land purchases Eleven separate storage

mately one fifth was reserved for construction ma yards were constructed as storage space for materials

terial one fifth for office space and three fifths for and equipment

permanent material The office space was occupied During peak construction operations material

by the purchasing agent chief storekeeper and clerks and equipment except for powerhouse structural

The smaller east portion of warehouse space was pri steel were delivered mainly by railroad cars at a rate

marily used for construction plant materials while of about 300 cars per month Rail deliveries totaled

the west portion was used for the storage of perma approximately 10,000 cars during the course ofconnent
materials The erection of steel and wooden struction activities Barge shipments of powerhouse

bins balconies and lofts enabled complete utilization structural steel approximately 500 tons per barge

of all space within the building proper fig 88 The totalled 57 In addition to these two primary methods

addition at the west end of the building of a 67 by of shipment a large volume of smaller shipments was

FIGum89Durlng the peak period of construction ten quonset huts were used by contractors for offices and storage The

equivalent of three additional huts was obtained by enclosing and covering the areas between
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received by motor freight Approximately 10,000,000 and removable covers were made Additional storage

Ibm of lumber was delivered to the project nearly all space was allocated in the covered area between this

was transported by trailer truck quonset building and the one adjacent to it At one

The material storage yards their layout and lo time practically all available vacant space on the

cation are shown in exhibit 94 project was used for storage of insulation In addi

Material stocked in the warehouse inventory dur tion a wood frame skid mounted building 12 by 15

ing the period of peak construction totalled 25,000 feet was located in the vicinity of chimney No 6 for

separate items and had a book value of apwoximately use of the boiler insulation workmen

6,000,000 The principal piping contractor was alsoprovidedwith a quonset building which served for office

Contractors acilities The contractor for the space a dark room storage and a welding shop for

precast concrete pipe for condenser water intake and qualifying code welders Fabricated pipe wasredischarge
conduit was allotted a working area be ceived by rail from the fabricating plant and wasuntweenthe west service road and the railroad tracks loaded and stored in a yard located on the project

This area extended approximately from the centerline along the railroad track Large valves and hangers

of unit 2 northward to the boundary of the steel stor were stored on wooden mats sheltered by a lean to

age yard adjacent to the steel fabricating shop A type shed attached to the south side of the quonset

house trailer belonging to the contractor served as building

an office The contractor also erected two temporary The boiler manufacturer was supplied with a

buildings of rough wood framing and galvanized cor quonset building as a field office for erection engineers

rugated iron siding One building was used for assem This building also contained a welding shop in which

bling reinforcing steel cages and the other housed a welding classes and tests were conducted for qualifying

steam boiler and a steam chamber for curing the code welders The remaining area on the ground

sections of pipe level and a portion of the loft were utilized for storage

The masonry contractor was assigned a wooden of small boiler parts The remaining area on the

frame building 20 feet square as an office and blue upper level was used for cable splicing byboilerprintroom This building also served as storage for makers The area between thi s quonset building and

tools and equipment It contained lockers a blue the adjacent one was enclosed and used for storing

print table benches and a stove Storage space was boiler trim and insulating materials The northpotallocated
along the spur track in the western part of tion of the coal storage area was used for storing large

the coal storage yard for masonry units Covered boiler parts such as duct work headers casing and
storage for cement and mortar mix was provided in tubes

a frame building in the boilermakers storage yard A wood structure 15 by 25 feet was constructed

These facilities were some distance from the construe in the turbogenerator room underneath the visitors

tion area and the contractor hauled materials to the balcony for the use of the Westinghouse erectionengivariousbuildings as needed This contractor was neers while assembling units 14 turbogenerators and

furnished water and electricity where necessary for units 19 condensers This structure was made up of

performance of his work two rooms one of which was used as an office by the

The contractor for furnishing and installing the head erection engineer and the other for filingpurmajorportion of metal siding and roof decking was poses At the east end of this structure was a boarded

supplied with a building about 8 by 12 feet for an enclosure in which was stored small parts andmaoffice
and storage space for small tools and equip terials This building was removed soon after unit

ment He was also allowed to use a quonset building 4 went into commercial operation

for storage of siding and insulation until it was needed During the erection of units 59 turbogenerators

for installation TVA furnished electricity to this con a temporary building 20 by 40 feet was constructed

tractor for operating power tools used in the process for the contractors erection engineers It was built

of erecting the various materials just south of the central electrical control building

The chimney contractor was given storage space parking area between the roadway and the 161,000 v

along the west service road A small building located switchyard Attached to this structure on the west

near the chimneys was used for an office Lining side was a shed approximately 12 by 40 feet which

brick was stored near the chimney in which it was was partly boarded and partly screened Small parts

to be used This contractor also installed the units and commonly used materials were stored in this

14 boiler refractory material and ash hopper linings shed The main structure was divided into two rooms

and for this was supplied with a portable building with the smaller used as an office The larger room
8 by 12 feet for office space and small tool storage

Insulation for the major portion of piping and was used as a shop and for tool storage

equipment for units 19 and boilers for units 59 was In addition to the above several other contractors

installed by one contractor This contractor required had space for drawings and small tool and material

a sizable storage and working area A quonset build storage These facilities usually consisted of small

ing was used for blueprint and office space storage skid type frame buildings which were moved from

and a fabrication shop where all insulation fittings place to place In some instances contractors were
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allotted locked storage in permanent structures while tions Power was still being furnished from the two

their work was in progress there sources discussed above in June 1956 despite the fact

that only a relatively small amount was being used

Utilities Telephone service at Kingston Steam Plant was

Electric power and communications equipment initiated in April 1951 by installing individual phones

Erection of a package 2300 v substation was started in temporary offices through the Kingston municipal

May 17 1951 The station consisted of a 2500 kva exchange The service was expanded as construc

3ph 60cy 66,000 2300 v transformer feeding into tion activities increased to the extent that anautothe
area distribution system through a switchboard rustic switchboard was installed as a measure of

mounted in a switch house erected at the east end economy and put into operation in December 1952

of the substation yard A 1250 kva transformer was The cost study of the manual versus the automatic

set up in the yard for stand by use but was never switchboard is shown in table 21 At the peak of

connected to the bus The area distribution is shown construction operations there was a total of 120stations
and 162 instruments handling anin figure 5 page 14 The actual power consump average of

tion of the project exceeded the capacity of the sub 2500 calls in 24 hours

station which was inadequate it was heavily over
The agreement between TVA and the Southern

loaded at the time the permanent common station Bell Telephone Telegraph Company provided that

service Atransformer was energized June 14 1953 the telephone company would furnish install move
Each month thereafter at least half the power used maintain and remove all instruments switchboard

was through the station service transformer The peak and related equipment TVA furnished and set poles

consumption which was divided almost equally be where required

tween the substation and station service came in Compressed air system The principal source of

February 1955 when 2,586,344 kwh were consumed compressed air for construction needs from August

by the construction plant equipment start up and 1951 to April 1956 was a centrally located stationary

test runs During the peak month job lighting and Sullivan twinangle compound compressor with acaheating
consumed almost half the peak amount or pacity of 3000 cfm An air receiver 6 feet in diameter

1,156,588 kwh and welding machines consumed and 14 feet long was located near the compressor

398,041 kwh The major portion of the balance was Contrary to layout drawings this tank was set with

used in equipment start up and testing for which its long axis vertical in order to take advantage of a

the Construction Division was chargeable until the substantial saving in piping cost The compressor was

unit was accepted by the Division of Power Opera enclosed in a building located east of the northeast

corner of the service bay near the powerhouse north

TABLE 21Co mparison of estimated costs manual versus south base line This site was chosen because it was

automatic telephone systemJanuary 1953 to June 1956 centrally located and did not interfere with perma

nent buildings or yard piping The compressor was

MANUALOPERATION mounted on concrete piers around which a concrete

Operator sa aries slab was poured to provide a floor and support for

From35 1m1o5n3thtso
11 3055 peak period the wood frame building

One grade 3 operator 300 mo 10,500 Air was provided to most shops by 2inch under

Two grade 2 operators 525 mo 18,400 ground lines many of which originated from a 4inch

From 12155 to 630 56 7 months line feeding the machine shop A 6inch line ran to

One grade 3 operator 300 mo 2,100 the northeast corner of the powerhouse entering the

Total operator salaries 31,000 basement fili slab at approximately elevation 722

Equipment rental From this point all service air for the powerhouse was
From 1153 to 63056 42 months provided by running 6inch lines down the east wall

Two 555 switchboards and associated across the north wall and down the west wallunderequipment
80mo 3,400 3,400 neath the top mat of reinforcing steel Manifolds

Total manual operation 34,400 with 1inch connections were provided along this line

AUTOMATIG DIAL OPERATION
where needed Later as building steel was erected

6 inch risers were added in each unit with manifold

Operator salaries connections for each floor elevation A 4inch air
From 11 53 to 630 56 42 months

One grade 3 operator 300 mo 12,600 12,600 line was extended from the southwest end of the

Equipment rental powerhouse to the crusher building and No 1 hopper
From 11 53 to 630 56 42 months

One 701 A switchboard and associated building area Later this line was extended to the

equipment 187 mo 7,800 boiler parts storage yard which is now the northern

DBaiaslic ltienremitneartmioinnals char1g1e0 18 6061 mxo3 605 21 6I0000
portion of the coal storage yard

As work progressed into the units 59 area it

Total equipment rental 11,500 became necessary to supplement the air supply by

Total automatic dial operation 24,100 Use of portable compressors to supply increasing re
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quirements A 500 cfm compressor and one of the Both tanks were mounted approximately 13 feet above

permanent receivers were located on top of the power the ground on steel supports resting on concretefoothouse
to supply air for structural steel riveting op ings around which crushed stone was placed

erations Two 600 cfm portable compressors were A concrete wall 3 feet high measuringapproximoved
from place to place as needed A connection mately 22 by 30 feet was built around the tankfootwasalso mazte of the construction air line to the per hags Piping around the tanks was arranged tofacilimanentstation air line at the northwest corner in the rate refilling the tanks from transport trailers by means

basement of the powerhouse Air was then available of a common fuel transfer pump which pumped the

from the two permanent 660 cfm station service air diesel oil or gasoline into its respective tank Two

compressors which were operated by the Construction outdoor type electric fuel service pumps were used to

Division from June 1953 to January 1954 This pro dispense the gasoline and diesel oil to the equipment

vided a maximum compressed air capacity of 6020 These pumps were located adjacent to the 15 00
cfm at 100 psi gallon storage tanks Two 1000 gallon underground

The increased air demand was due to an accel storage tanks were connected to the 15,000 gallon

crated work schedule which required added airop storage tanks providing a gravity feed suction storage

crated equipment Seven riveting crews were active for the fuel service pumps

in the powerhouse and coal handling structures An A 650 gallon capacity 3compartment fuel tank

8ton stiffieg derrick was located in the coal handling truck was used for refueling heavy equipment atvariareafor excavation placing concrete and erecting ous locations Smaller fuel burning equipment was

steel Although originally designed for steam this refueled from 55 gallon steel drums located inconderrickwas air operated and created a large air de venient yet safe places The drums were periodically

mand on the day shift Backfilling was also at its filled from the fuel tank truck

peak and this required daily use of a number ofairoperatedtampers Rain and seepage water removal Fire control The construction buildings were

were handled in part by use of 10 pneumatic sludge protected by a Spurling fire alarm and indicator

pumps and 12 airoperated sump pumps The system Each of the 13 protected buildings or areas

machine shop air hammer was in operation two shifts had one or more non code type break glass alarm

and the ironworkers and stealnfitters were using a stations equipped with one set of normally closedconlarge
number of air grinding and drilling tools in their tacts to initiate the alarm signal and one set ofnormalfabrication

shops There were seventy three 1ton ly open contacts to initiate the local alarm bells The

pneumatic tugger hoists operating at various locations normally closed contacts of break glass stations in each

m the powerhouse raising material for erection and building were connected in series and the circuitexstocking
purposes Six airoperated wagon drills were tended to a fire locator panel in the combination

used to line drill excavations and 15 jackhammers public safety building and fire house

and six paving breakers plus many hand air tools A total of four break glass stations four 8inch

were in operatmn In addition a large amount of alarm bells 72 thermostats and a 4circuit fireindiairwas used in air and water guns used in green cator panel was installed for the protection of each

cutting the surface of fresh concrete pours to insure of the three dormitories The break glass stations

bonding of later placements were of the nor code type with one set of normally

To prevent freezing of air lines and equipment open contacts stations were arranged so that tests

a vaporizer was installed in the main compressor house could be made without breaking the glass The room

to automatically feed antifreeze into the compressed thermostats were dual action combining rate of rise

air supply lines As a result there was no freezing and fixed temperature principles with normally

of air lines or equipment open contacts The dormitory was divided into four

The stationary compressor was abandoned April sections and the panel circuits marked as to wing and

27 1956 when construction was virtually completed floor This panel was connected to the panel in the

Workmen started dismantling the compressor house fire house by dosed circuit

and compressor April 30 1956 Where feasible all

temporary air lines were removed and the embedded Raw water Raw water was supplied forconlines
in the powerhouse fill slab were cut off below the struction operations and fire protection at the

finish floor and filled with grout Portable air corn powerhouse and at principal plant buildings andinpressorswere used to furnish air for all remaining stallations The 50,000 gallon permanent water tank

yard construction work and permanent plant station was purchased and erected for use during theconairwas furnished by the Division of Power Operations struction period to provide a constant source of water

for all revisions and additional work inside the build for normal daily needs and a storage reserve for

ings in which air was available emergency use in case of fire or pump failure Water

for fire protection was supplied by direct pumping

Gasoline fuel oil and lubricants Gasoline and Two 500 gpm electric motordriven vertical

diesel oil were stored in two 15,000 gallon storage centrifugal pumps were installed to meet normal

tanks located near the northeast end of the project pumping demands and a similar pump with a 1200

between the lake and the construction carpenter shop gpm capacity was installed alongside for use in case
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of pump failure or as a supplemental source of supply point in line with the row of quonset buildings By
in case of an emergency such as a fire use of saddle clamps 1 1 and 2inch under

The pumps were mounted on a temporary crib ground connections were made to the 4inchdistributype
intake structure located on the edge of Swan tion lines to supply all buildings Two and three inch

Pond just east of the entrance to the condenser water galvanized pipe was used in the immediate area to

intake channel They were housed in a small frame supply the quonset buildings and construction camp
structure to protect the electric motors and motor Prior to starting the first unit the water treatment

controls plant was completed and placed in service providing

Water level float switch operated pump controls a permanent source for domestic water A connection

kept the water tank filled automatically and an alti was then made joining the temporary construction

tude valve prevented the tank from overflowing under distribution lines to the permanent supply systemmakcontinuous
pumping conditions such as occurred dur ing it possible to dispense with the original Kingston

ing fire fighting operations A pressure relief valve supply This was particularly timely since thedowasinstalled at the pumps to give relief if pumps con mestic water demand was overtaxing the city supply

tinued to operate after all fire hydrants had been The powerhouse was first served by a 2inchemclosedbedded line terminating in the oil storage room at

The distribution system consisted of underground elevation 744 where an ice machine was installed to

spiral welded steel pipe which when related to the supply chilled water which in turn was piped tosevpumpinghead provided a minimum of 80 psi residual eral elevations for drinking fountains This line was

line pressure at extreme limits of the system when later capped and a separate line was installedtermiflowinga combined total of 1000 gpm from two hy nating between units 4 and 5 boilers where the ice

drants These pressures were exceeded at points close machine was relocated and used until unit 5 went

to the hydrants but with the addition of the camp into operation Permanent piping had been installed

after the system was designed less than the recom by this time and the permanent station water coolers

mended pressure was actually available However were utilized Much use was also made of portable

this shortage was supplemented by the 500 gpm containers and paper cups located at all isolated job

pumper truck that was kept for emergency or supple sites These containers were refilled daily from a tank

mental use Eight inch pipe was the maximum size mounted on a 22ton flat bed truck which alsodisrequired
for the distribution system but some 12 and tributed ice during summer months

14 inch pipe which was available on the project was
used Sewage systemIn general the system con

Raw water for fire protection was supplied to the sisted of 6 inch vitrified clay tile mains and 4inch

powerhouse structure through a 6inch feeder line and tile branch lines The lines serving the administrative

was distributed through 4inch risers to 2 inch area buildings were all 4 inch vitrified clay tile

feeder lines circling each floor level Because of the Three septic tanks were required because of the

height of the structure it was necessary to use two widely scattered areas to be serviced These tanks

horizontal centrifugal booster pumps with a capacity were of concrete construction buried in the ground

of 700 gpm at 100 foot head to give the necessary and provided with pipe vents Effluent from the tanks

pressures on this system The installation of the pi was discharged untreated into Watts Bar Lake

ping for this system usually paralleled the air distribu The outfall for the main plant area was about

tion piping previously discussed i00 yards east of the condenser water intake channel

Outfall for the administrative area buildings was at

Treated water Potable water was first obtained a point on the lake east of the medical center and that

from the city of Kingston by a 4inch line installed of the construction camp was at the nearest slmre of

by TVA from the project site to the Kingston pumping the lake south of the camp
station To cross the river with this llne required A large part of the excavation for this work was

the use of approximately 1050 feet of 4 inch thin wall done by a backhoe mounted on a crawler crane This

pipe welded in one length on the bank By use of a was particularly true for the deeper excavations in

tug and bulldozer this section of line was floated the main construction area Excavation of theshalacrossthe fiver and sunk in place In a similar man lower trenches in the administrative area was in part

nera 3inch galvanized line was laid across the lake by hand Pipe was laid and brought to grade by using

arm to supply employee housing in the western proj a measuring stick from a line stretched over batter

ect area The 4inch supply line entered the project boards Joints were caulked with jute and sealed

west of the administration building and hospital and with mortar consisting of one part cement to two parts

extended along the personnel building to the construc sand

tion camp A 25,000 gallon wooden tank located on In addition to serving the principal buildings of

top of the hill east of the switchyard provided treated the construction area the system served a construction

water storage A 4inch branch line was extended toilet building located along the service road north of

down the road between the transformer yard and the powerhouse

switchyard then west past the air compressor house Sewage disposal facilities for the TVA village

the service bay and the intake structure ending at a located off Swan Pond Road were provided by in
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dividual septic tanks and disposal fields consisting of

4inch open joint tile laid in ditches 2 feet wide and

2 feet deep with 1ineh crushed stone surrounding

the pipe Excavation was by hand and lines were

laid on grades of one half of one percent inconformancewith recommended practice

CentraI mixing plant

The initial plant was a C S Johnson batcher

designed for a 2cu yd CMC non tilt mixer with a

hopper for loading dumpcrete trucks adjacent to the

plant Cement was received in bottom dumprailroadhopper cars unloaded onto a screw conveyor

feeding to a bucket elevator The elevator discharged

to the cement bin in the batehing plant or to a 400

barrel silo from which cement could be conveyed by

the same conveyor and elevator to the hatching plant

bin Aggregate and sand originally expected to arrive

by rail was trucked in and piled conveniently forrecoveringA ground level recovering hopper and

feeder delivered the sand and aggregate to a belt

conveyor from which the material was diverted into

the proper storage hopper through a pivoted chute

on top of the plant

A solution container of 4gallon capacity with

automatic dispenser supplied the air entraining agent

Aerolith to the water batcher Four aggregate

bins a cement bin and 240 gallon reservoir supplied

material by gravity to the batchers and mixers The

batching plant was semlautomatic with a system of

lights for informing the operator of batching sequence

Soon after the batcher was put in operation a

used 2cu yd Ransome non tilt mixer was placed

on timber cribbing west of the hatcher A gated

chute permitted using the batcher with the addition

of controls and control lights This mixer was used

primarily to furnish concrete to a pumpcrete machine FmURE90 The central mixing lant was first operated on

A second pumpcrete machine was set up east of the October 25 1951 A second 2cu yd mixer was added and

truck unloading hopper and a portabIe conveyor was laced in service January g 1952 making a total lant

used to supply this machine from the truck loading capacity o 90 cu yd er hour

hopper by moving into position on a trolley Lights

were installed for the operator or bin man to control

the supply of aggregate from the storage yard and Included with the crawler cranes shown axe

direct it to the proper hopper A 100 hp coal fired cranes ranging from 20 to 60 ton capacity with boom

boiler was used for heating water and aggregate in lengths up to 120 feet Two of the crawler shovels

the winter months listed were combination rigs with both shovel fronts

Operation of the plant fig 90 including aggre or crane booms available but since their primary

gate handIing required a minimum force of 11 men use was as shovels they were shown as such

A capacity of about 90 cu yd per hour was possible Equipment was acquired by purchase transfer

most of the time with the 2mixer unit or rental as construction activities accelerated
termination of the scheduled work of the ConstruActtiotnhe

and Maintenance Branch March 21 1952 part of

Construction equipment the earth moving equipment was retained forconFigure
91 shows the major items of construction

struction use this included six D8 caterpillar tractors

equipment used in the building of Kingston Steam
six Euclid rear dump trucks two 14 cu yd Hell pans

Plant The numbers shown opposite individual items and two graders At this time the Kingston Steam

represent the total equipment on hand and does not Plant Branch also had on rental from theTransportanecessarily
indicate that all were in use at any one tion Branch 24 pieces of equipment and the 40 ton

time Washington Marion revolver crane
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ITEM
15EDJ f 1 JrJ A5 D N D J F A k

BARGES 4

CaA E5 CaAWL F5060TON L W

BEVOLVER 2 I

PILEEXTRA OR5 i

I I 2

LLE 5 HEEPSFOOT 3 3

FIGURE 9lSchedule of principal construction equipment showing progressive use of each type and the maximum number at

any one time

Fmu 92Early stages o excavation and substructure concreting Service bay excavation at left and intake structure at

right Note 76 inch id units 14 concrete pipe conduit stock piled in background Units 5 9 used 96 inch id concrete pipe

conduit
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CONSTRUCTION OPERATIONS cations Most of it went to the access highwayrailroadand coal storage yard fills across the lake and

Following the established procedure of TVA con to tile ash pond dikes

struction operations initial construction work on the All this work was carried on by the C M
Kingston Steam Plant project was assigned to the Branch until they left the proiect March 21 1952

Construction and Maintenance Branch C M Final clean up of the rock foundation was done by

while assembling the continuing project construction project construction forces

force This involved site clearing temporary and Excavation for the service bay fig 92 was made

permanent access highways connecting railroads and in May and June 1952 However most of the service

yards site grading general plant and yard area bay area required some 10 feet of roiled clay backfill

excavation and grading general excavation for the The wedge shaped area between the powerhouse

powerhouse and other structures excavation for the north wall below the service bay excavation line was

condenser water supply inlet and outlet channels ash filled with a sand gravel mixture compacted in thin

disposal pond dikes placing of gravel for temporary layers by means of an electric motordrlven vibrator

surfacing of roads and parking areas supervision of At about the time the excavation for units 1

stabilized base construction and application of bi through 4 was completed additional units wereautuminous
road surfacing over permanent roads and thorized so that the excavating operation was carried

parking areas The latter work was done as con southward to eventuallv include unit 9 Thebackstruction
work neared completion fill around the powertouse was substantially com

Initial activities by the Construction and Main pleted in June 1955

tenance Branch commenced May 8 1951 with grad In those areas prepared for earth foundations

ing of the access highway and railroad connection occasional rock outcroppings were over excavated a

This work was carried on concurrently with site minimum of 1 foot and backfilled with compacted

preparation for construction plant facilities Com earth

pletion of most of this work by CM was accom Top soil was removed from the entire plant

plished by March 21 1952 after which time the area and stockpiled for later use Grading andoverassembledKingston project forces continued con burden removal were performed as far as possible

struction operations with tractor drawn scrapers When rock wasencountered
it was found that an unexpected variation

EXCAVATION GRADING AND FOUNDATION in the top of the rock surface precluded further use

TREATMENT of scrapers and it became necessary to complete the

overburden removal with other excavating equipment

Excavation and grading The top of bedrock was in the form of numerous

General yard grading The C M Branch did pinnacles and pockets making excavation forstrucpractically
all the yard grading The general yard tures and trenches expensive

grading for permanent features was carried on simul Rock excavation followed normal procedures of

taneously with that for the construction plant Equip drilling and blasting Spoil from rock excavation

ment employed included tractor pulled carryall when not used directly was stockpiled to provide

scrapers power shovels a dragline trucks mostly riprap material

10cu yd Euclids bottomdump Euclid wagonsbulldozers
and road graders Among the power shovels Foundation treatment

were the diesel powered 22cu yd Bucyrus Erie the

lcu yd Lorain the 1 cu yd P H the electric Foundation treatment at Kingston Steam Plant

powered 4cu yd Marion wagon drills and was relatively minor compared with some TVAprojjackhammersects Preliminary investigations of the Kingston site

Excavation was required in the vicinity of the in 1950 revealed no major foundation problems

present storage building part of the switchyard and further exploration was therefore not required

northwest of the service bay The excavated material Foundation exploration on the access railroad

was placed in the fill west of the power plant Bor consisted of about two holes for each pier at theoverrow
for the remainder of the fill around the plant passes over U S Highway 27 and Tennessee State

was obtained from the high hill just east of the switch Highway 61 In each case the borings extended some

yard The fill was placed in layers approximately 6 20 to 25 feet below ground surface encountering firm

inches thick and compacted with a sheepsfoot roller rock within 10 to 12 feet of the surface

All core drilling was done by the Construction

Powerhouse and service bayA large amount of and Maintenance Branch under the supervision of

heavy equipment was used for the excavating and the TVA geologist

earth moving operation at the powerhouse and service

bay Carryall scrapers bulldozers graders various

types of trucks including 10cu yd Euclids and Euclid CONCRETE
bottomdump wagons and several power shovels were A program of strict control of design andprousedExcavated material was hauled to several lo duction of concrete was followed throughout construc
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tion of the plant The project concrete laboratory

designed appropriate mixes after investigating and

testing the approved materials These mixes were

continually checked while being used new mixes were

designed as needed The procedures for inspection

and control of concrete production and placing were

the same procedures developed and used on other

TVA projects Concrete operations commenced May

17 1951 and were completed June 30 1956 Plant

facilities and operations are described underConstructionPlant Facilities page 147

Concrete operations

Central mixing plant The plant fig 90 was

placed in operation October 25 195I and was con o

tinued until May 27 1955 producing 254,192 cu yd

of concrete for permanent structures Incidental con E

crete before and after that period in the amount of o
14,369 cu yd was produced by a cu yd mixer fig

93 or was purchased as ready mix Figure 94 z

shows the monthly concrete production

Formwork Wood forms were used throughout

for concrete placement Shop built forms were used

wherever possible Panel forms of 1 by 6inch tongue

o

1952 1953

FIcuaE 94Monthly and cumulative production of concrete

during period of operation of central mixing plant

and groove sheathing nailed to 2 by 6inch ribs with

rib spacing generally 16 inches on centers werereused
for pours above the first pour in the powerhouse

and other structures Special forms built for the unit

1 turbogenerator foundation were used for all units

fig 95 however some changes were necessary

to adapt them for use on the 59unit foundations

Conduit transition forms and many other specialshopbuiltforms could only be used once although some

were salvaged and portions reused Builtinplace

forms were usually required for the initial pours on

uneven ground or rock surfaces and to fill in areas

not suitable for panel forms

Embedded itemsNumerous items wereembedded
in concrete in addition to reinforcing steel

and seals These included such major items as piping

electrical conduit and boxes gate guides various

FIOURE93 Portable mixers were used to supplement the types of frames castings base plates and anchor

central mixing plant and Jot periods before and after the bolts for all types of equipment These items were

central plant was in operation aligned and set to the proper elevation by the responsi
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FIGURE95 Construction progress as of August 19 1952 showing turbogenerator foundations in progressive stages ofconstruction
units 14 reading left to right

ble crafts then braced in position by the use of rein 8inch pumpcrete machine fig 96Transportaforcing
steel rods steel and wood templates salvaged tion to other structures was to be with threedumppipe

and small steel shapes Special attention by crete trucks In general the method as originally

the concrete placing inspector and placing crew was planned was followed except for the addition of a

required to insure that parts were not damaged nor second mixer and pumpcrete machine

moved by concrete placing equipment On October 29 1951 the first permanent con

Transportation and placing Considerable plan crete was placed in powerhouse foundation slab No
ning was done by the Construction Plant Branch and 2a On January 8 1952 the second 2cu yd mixer

the field construction office to determine the most was put in operation at the central mixing plant

economical manner of placing concrete in the sched With the added capacity a total of seven dumpcrete

uled time This involved the location of the plant tracks was used Upon completion of the large base

purchase or transfer of equipment and available time slabs of units 14 the No 2 pumpcrete machine was

The original plans for transporting concrete were moved to the east bank opposite unit 5 and soon

based on the requirements for a 4unit plant Con thereafter the No 1 machine was moved to a location

crete for the powerhouse and service bay substructure about 50 feet southeast of the 9unit powerhouse

was to be transported from the central mixing plant Dumpcrete trucks unloaded directly into thepumpto
the forms a maximum distance of 750 feet by an crete hoppers at the new locations



162 THE KINGSTON STEAM PLANT

kept moist by frequent wetting and wet sand was

used for curing and protecting walkways exposed to

the weather

Interior floor surfaces were cured by covering

with a waterproof paper held in place with sand

Wet burlap proved unsatisfactory in preventingconcretechecking In some locations it was possible to

flood the floor surface for a period of seven days Even

with the best of care some checking continued

especially on thin topping layers applied to floor slabs

Steam and coke burning salamanders were the

principal methods of heating for cold weather curing

Steam was supplied by an oil fired steam generator of

3000 pph capacity Perforated pipes extending over

the exposed concrete surface and covered withtarpaulins
provided heat for the walls and base slabs

Portable oil fired blower type heaters were mainly

used in protection and curing of the floor slabs in the

building Outlying structures were protected from

freezing with salamanders and tarpaulins On a few

occasions concreting was suspended due to extreme

cold weather

Inspection and testing Control of themanufacturelmndling placing finishing and curing of

concrete was planned and scheduled by thecoordinated
efforts of the construction and engineering

forces A weekly schedule of concreting was prepared

in advance and made available to all craft andengineering
supervisors A concreting card was prepared

FIGURE96 Pumpcrete plant showing materials chute mix for each pour and placed in a metal container at

Jg hopper and pump for transporting concrete directly to tached to the form as preparation of the block started

the forms through ginch lines The usual procedure was for each craft foreman to

sign the card as his work was completed and after

In the late stage of concreting the No 2 pump inspection by the responsible engineers the shiftenglcretemachine was moved to the southwest corner of neer and concrete inspector ordered the required

quantities and mix checked workability andsuperthepowerhouse Figure 97 shows the 8inchpumpcrete
line delivering concrete for placement Finally vised placing methods

concrete was mixed with a cu yd portable mixer Testing of concrete aggregate was done by TVA

located directly above the machine and after remov at the contractor’s crushing plant A materials tester

ing the pumpcrete machine trucks were loaded at the

same location The greater part of the powerhouse

and service bay concrete was plaed with the above

equipment Other methods included concrete buckets

and chutes with elephants trunks and handling of

buckets by various cranes including the permanent

crane in the turbine room

Concrete was deposited in the form as near the

final position as possible Generally each lift was

vibrated by electrical immersion type vibrators fig

97 Joint surfaces were cleaned for future lifts by

green cutting brooming or if necessary by scarifying

by jackhammer to expose fresh clean surfaces Just

prior to placing the next lift the concrete surface was

wet down and well broomed with a grout coating

Curing Vertical surfaces were cured with a

sealing compound Hydracide applied with a pressure

tank type spray gun Winter curing was accomplished FIGURE97 Immersion type vibrators aid in placing
as it is placed in form through transportation licnoencrete

by the delayed removal of forms Top surfaces were from pumpcrete machine
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made daily screen analyses of the aggregate Similar Deformed bar sizes from No 2 to No 12 4 by

analyses were made for railroad and highway 4 wire mesh and No 9 wire were stocked andrematerials
plenished as needed Tie wire was mostly No 16 soft

A field laboratory was used to test fresh concrete steel For the most part reinforcing steel was installed

for slump unit weight and entrained air Test cyl using normal construction procedures Fabrication

inders were prepared and shipped to Barrow Agee of reinforcing steel and delivery to the location was

Laboratories Inc for curing and testing in compres made only a short time before use to avoid loss

sion Daily and monthly reports were made ofconcretepours materials used and test results Seals and water stops Seals used on the various

concrete structures were TVA types B C and D
Copper 20 ounce ductile purchased in rolls of the

Concrete materials required widths was used as specified for B and D
seals The typeC seal was of Z inch steel plate cut

Aggregate sand and cementAggregate used in from sheets All seals were fabricated in thesheetthe
central mixing plant and portable mixers was metal shop

delivered by truck from a quarry five miles northwest

of the project The limestone aggregate wasstockpiled
fed into a hopper and then transported by STRUCTURAL STEEL

conveyor system to the separate bins in the mixing Powerhouse structural steel

plant

Type I Portland cement was delivered in hopper There are approximately 27,350 tons of structural

bottom railroad cars and conveyed from a cement steel in the 9unit powerhouse and service bay office

unloading shed to the mixing plant hopper or to an wing This steel was furnished completely fabricated

adjacent silo Very accurate forecasting of quantities on contract by Ingalls Iron Works Company ofBirand
delivery dates was necessary to avoid delays or mingham Alabama and included rail for coal trippers

over supply Storage capacity for bulk cement was and cranes All steel was fabricated at the contrac

200 barrels in the mixing plant hopper and 400 barrels tor’s Birmingham Alabama and VeronaPennsylinthe adjacent silo The several types of mixes and vania plants Figure 98 shows the monthly rate of

their use are given in table 22 structural steel erection

Steel shipments by the contractor were scheduled

Reinforcing steel Approximately 16,230 tons of to conform to a plan of erecting all steel for each

intermediate grade deformed reinforcing steel in mill unit in three stages with a guy derrick operating from

lengths up to 60 feet long were used for this project one location in each stage The sequence of stages

TABLE 22 Concrete mixes

Barrels Water Pounds Pounds Percent

cement cement Pounds Pounds Pounds inch V2 inch Yards entrained
percu yd ratio cement water sand stone stone yield air Location used

2.00 0.44 752 331 1392 1478 1.0 3.0 Floor topping

1.80 .44 677 298 1314 1708 1.0 3.0 Floor topping

1.375 .55 1034 570 2304 1840 2250 2.0 3.0 Powerhouse substructure

bucket placed

1.375 .55 034 570 2643 1688 2063 2.0 3.0 Foundations footings and
powerhouse substructure

Pumperete
1.50 .52 1128 587 2592 1654 2021 2.0 3.0 Narrow walls turbine

foundations

Pumperete
1.375 .55 1034 569 2840 3556 2.0 3.0 Conduit envelopes

1.50 .52 1128 598 2836 3402 2.0 3.0 Structural slabs

1.60 .52 1203 626 2711 3387 2.0 3.0 Heavily reinforcing

narrow walls

1.60 .48 1203 578 2767 3460 2.0 3.0 Structural slabs finished

monolithic

2.00 .46 1504 692 2000 3662 2.0 3.0 Lock joint pipe

1.20 .56 903 505 2553 1858 2271 2.0 3.0 Cradles for discharge

conduits

1.25 .35 470 165 1848 1848 1.0 Lining walls of coldwells

2.75 .50 1034 517 2264 Grout

3.75 .50 1410 705 1434 Groutsole plates of GE
turbines

1.75 .52 188 98 320 515 0.28591 Chimneys above 765
elevation

1.50 .54 564 305 1177 924 924 1.0 3.0 Access railroad Brooks

Sand Gravel
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30 kept records of the steel as it was received at the

plant site and as it was dispatched to the powerhouse

for erection

Setting the column base plates was started July

9 1952 and steel erection started at the basement

elevation of the turbogenerator bay October 16 1952

20 fig T9h9e usual procedure of the erection crew con

slsting of approximately seven men was to bring a

member into position and fasten it with two bolts at

1 i each end to prevent it from tuprinviontging wororkI00

Later all connections were pinned or bolted with

1 ehroelcetsio n Thbeoltnsewilny aeprepcrtoexdimfartaemlye 50 pe rfcige n t of wthaes

b0 then plumbed with cables and turnbuckles A rivet

1ill
I iwnigthcraenw imcpoancstistiwngrencohf fodurorvemerni vettsighitnentehde haolllesbonlotst

bolted or pinned removed the bolts and pins and

then riveted the remainder of the holes An air jam

was used to buck the rivets where possible but various

I I bucking bars and frames were improvised when tight

j I places were encountered The rivets were inspected

JIFILLI9I0Il0l1lIhllLoL 10llll1 olO 1I0l1 L’l1liIsLol l after each connection was driven and the loose or
1953 1954 955

defective rivets were replaced

Fx6ut 98Monthly and cumulative progress of structural In general the quality of the fabricated steel

steel erection was good At times standard tolerances wereexceededMany holes had to be reamed to maintain

proper alignment In several instances it was neees

was as follows 1 turbogenerator and boiler bays sary to redrill columns and some connections had to

below the 765 elevation 2 turbine room above the be entirely reworked Part of these discrepancies were

ground floor and 3 the boiler bay above the ground due to faulty detailing by the fabricator while others

floor In general shipments conformed to the sched were caused by mistakes in shop fabricating Many

ule Nearly all the steel was shipped by barge The more errors were avoided by field office checks ofconrelativelysmall amount shipped by rail or motor tractors detailed shop drawings of field connections

freight consisted of critical items

Temporary dock facilities were constructed near Stairways handrail and floor grating Additional

the south end of the discharge channel on the left structural steel purchased for the powerhouse includes

bank for unloading the barge shipments These fa walkways supporting steel stairways stair treads

cilities consisted of a rock filled cellular sheetpiling handrail and grating Installation of the walkways

structure on which an electric revolving crane was was a slow intermittent process as boiler erection

mounted Timberpile clusters were driven in the would permit In many cases the steel was partly

channel for mooring the barges erected and used for scaffolding supports around the

Only a small amount of steel was bent inshipmentMost of the bent pieces were straightened in

the yard while a few were sent to the projectfabrication
shop for heating before straightening Other

members bent beyond repair were replaced by the

fabricator or fabricated from project steel stock

All steel was stored in a storage area adjacent to

the unloading dock marked on one end according to

erection numbers established by the fabricator and

arranged according to floor elevations by areas in

order of erection Each area was identified by a

sign readily visible from roads through the yard

One regular structural iron worker crew of seven

men worked in the storage yard at all times withadditional
personnel being used when required This

crew stored the steel upon receipt and removed it

from storage when requested by erection foremen sFla abus in99b asFemiresnt t stoeteltuerrbeocgtieonnersattaorrterdoowmithJulcyolu1m9n 1b9a5s2e

Both the yard foreman and the project warehouse Erectio o columns and beams started October 16 1952
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FmURElO0 Structural steel framing was temporarily pinned and bolted in half the holes After temporary erection was plumbed

and braced remaining holes were riveted then bolts and pins were replaced with rivets

boilers Installation of stair tread and walkway by the vendor and shipped by rail When received

grating was made as soon as possible after each unit the steel was loaded with truck mounted or crawler

was put in operation leaving the slower process of cranes onto floats at the railroad siding and stored

installing handrail and fastening down grating until adjacent to the erection site

other construction activity had ceased in the area The sample preparation wing carpenter shop

This latter stage was carried on simultaneously with wing and condenser cooling water chlorinationbuildthe
installation of floor grating in the boiler areas ing steel were detailed in the field engineering office

Installation of steel for stairways handrails and floor and fabricated by field forces The greater part of

gratings started in August 1953 and extended into the the structural steel was available from warehouse

spring of 1956 stock for these three buildings

Erection of all these structures was accomplished

Auxiliary structures without any special erection problems Crawler

Fabricated steel structures other than the power cranes were generally used moving as necessary

house required over 1850 tons of structural steel fig around the buildings In some instances tugger hoists

101 were used to place steel in the transfer structures

All purchased members were fabricated and Table 23 includes the major steel structures with

painted with red lead marked with erection numbers pertinent data



166 THE KINGSTON STEAM PLANT



CONSTRUCTION 167

TABLE 23Major steel structures

Structure Fabricator Erection dates

Control building Truitt Manufacturing Co May 15 1952 June 16 1952
Water treatment plant Bristol Steel Iron Works Oct 22 1952 Nov 3 1952

Switchyard and transformer yard Bethlehem Steel Co Jan 12 1953 Sept 1955

Crusher building Bristol Steel Iron Works March 6 1953 June 2 1953

Coal conveyor structures

BC 2 and 7 transf stas A C Bristol Steel Iron Works April 1 1953 April 24 1953

Hopper building No i Bristol Steel Iron Works May 15 1953 June 1953
Coal conveyor structures

BC 3 and 4 and transf sta B Converse Bridge Steel Co June 9 1953 July 17 1953

Temporary bridge BC 56 Converse Bridge Steel Co Nov 4 I953 Jan 1954

Utility building Anthracite Bridge Co Aug 31 1953 Oct 1 1953
Storage building Allied Structural Steel Co May 18 1954 June 8 1954

Coal conveyor structures

BC 11 and transf sta D Decatur Iron Steel Co June 9 1954 July 1954

Sample preparation wing Field fabricated Jan 2 I956 Jan 6 1956

Carpenter shop wing Field fabricated Feb 13 1956 Feb 17 1956

Chlorination building Field fabricated Aug 28 1956 Sept 14 1956

Field fabricated steel quired by the construction department was drawn

from permanent stock The office engineer kept a

From the beginning of construction procurement running inventory of steel in stock during heaviest

of miscellaneous structural grade steel shapes rods activity and he had to anticipate all requirements to

and plates for project stock was continuous As de assure that steel items would be available whenresign
of construction plant and permanent features quired in the construction schedule

was completed the stock was expanded The steel

situation in the early stages of construction made it ARCHITECTURAL FEATURES
necessary to procure many items of steel to take care

of unforeseeable conditions which could influence the Major architectural features were in most cases

construction schedule Considerable steel was trans furnished and installed by contractors a list of which

ferred from other TVA projects a sizable amount is contained in Appendix C Major Purchases

was purchased from steel warehouses and some was Requisitions for practically all architectural workexpurchased
directly from rolling mills cept paint were initiated by the Architectural Design

From the above stock which was stored in the

vicinity of the steel fabricating shop steel was drawn

to fabricate numerous items for construction plant as

well as for permanent features Field fabricated

items were fabricated by several different crafts but

the major portion of this work was divided between

the structural iron workers sheet metal workers

steamfitters and electricians in that order Some of

the major items fabricated by field forces were

generator leads housings pipe hangers all embedded

guides and frames including door subframes access

walkways and platforms electrical boxes sheet metal

ductwork and hangers pipe handrailing anchor bolts

main structural steel frames for small structures steel

window sills wall coping and many minor items

Items were fabricated as required by the construction

schedule with priority given to those items which

were to be embedded in concrete or masonry walls

Because of the vast amount of mechanical piping

conduit ductwork and equipment which must go

into a plant of this type a number of interferences

were encountered during the course of erection These

problems were considered individually and fielddrawrags
were made denoting the changes

All steel and other materials for permanent use Fmum102 The south end o the turbogenerator room was
needed for field fabrication were procured on requisi constructed o brick and glass block laid Jrom a swinging

tions originating with the office engineer Steel re scaffold suspended trom cantilever beams on the roof
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Branch Contracts were awarded on a project wlde stallation of temporary roofs was considered advlsable

basis as far as design completion would allow With in anticipation of considerable construction activity

the completion of design contracts were extended by in those areas which would likely cause undue damage

negotiation Contract extensions were preferred in to permanent roofs Built up composition permanent

the interest of economy and matching existing work roofing installed was 4ply smooth surfacedasphaltmanship
and material Where negotiations were un saturated perforated asbestos felt builtup roofing

successful new requisitions were issued Numerous conforming to the Johns Manville Corporation’sStanminorarchitectural items such as metal trim louvers dard Specification No 125 The only exceptions

kitchen units window frames handrailing door were that crushed slag and marble chips were applied

frames and doors final painting and others were in to the roofing on the powerhouse precipitator room

stalled by TVA forces A general discussion of in and guard shelter respectively and membranewaterstallationof architectural features follows proofing was specified for the precipitator room roof

The contractor for powerhouse roof units 14 elected

Masonry to use 1inch thick insulation boards for the 2inch
thickness of insulation whereas the units 59 con

All masonry was furnished and installed by Gar tractors used Perlite fill

land Sherman bricklaying contractor during the

period from April 1953 to February 1956 On all Precast concrete roof and floor slabsPrecast

buildings except the storage building the exterior concrete roof slabs were installed over all thepowermasonryconsisted of vitreous type face brick The house except the service bay to support the permanent

storage building was of concrete block construction roof Precast concrete floor slabs were installed in the

Glass block was used in the entire exposed area of the coal conveyor room in the powerhouse and for various

south wall of the turbine room fig 102 belt conveyor structure floors All slabs were fur

Masonry interior partition walls were built with nished and installed by the Alabama Cement Tile

the following materials Company of Birmingham Alabama on twocontractsTechnical inspection during the manufae

Ventilation plenum structural hollow tile turing and curing process was performed by the

Boiler room6T series clear glaze structural fac Barrow Agee Laboratories Inc at the contractor’s

ing tile gray plant Typical slabs were channel shaped and con

Service bay basement concrete brick tained a reinforcing steel bar in each leg of thechanneland wire mesh in the web After curing the

Service bay shop area 6T series slabs were shipped to the project by rail Space for

Service bay toilets lockers and dining rooms storage was provided immediately west of the coal

6T series yellow storage yard near a railroad spur

Office wing basement concrete brick After some delay resulting from the late delivery

Office wing office area 4D series glazed tile and erection of building steel installation of roof

pewter gray slabs was started February 18 1953 on theturbogeneratorroom roof From this time forward slabs

Interior partitions in the water treatment plant were installed immediately following structural steel

control building conveyor control building and utility erection insofar as possible starting with unit 1 and

building follow similar patterns with face brick in continuing through unit 9 The necessity of providing

basements 4D series glazed tile in toilets and corri covered working space and protection of equipment

dors and 6T series facing glazed tile in shops and being installed required several extra visits to the

offices project on the part of the slab contractor to release

Installation of masonry was done mainly from certMn areas to the roofing contractor by a given time

conventional tubular type scaffolding Figure 102 Breakage of slabs caused some concern but was not

shows a cantilever hanging scaffold suspended from considered excessive realizing the concentratedconthe
turbine room roof for construction of the large struction activity in certain areas Floor slabs for

masonry wall at the south end of the turbine room conveyors were installed soon after erection of the

Tuck pointing was used in glazed tile walls steel structures to provide working space forinstallationof conveyor equipment

Roofing and preeast slabs Steel roof decking All roof areas which received

Built up roofing Installation of builtup roofing builtup roofing and were not covered by precast

on permanent structures was performed by four sep concrete roof slabs were covered with cellular steel

arate contractors A list of the contractors and the roof decking manufactured by H H RobertsonCornwork
performed is included in Appendix C Major pany This includes the powerhouse service bay office

Purchases wing and outlying buildings This company also in

Temporary 2ply roofing was installed on the stalled the steel roof decking for most of thestrnccontrol
building crusher building utility building tures however after the contractor left the project

and the turbogenerator room and portions of the TVA forces installed the remaining steel roof decking

ventilation plenum room in the powerhouse In The latter involved only small buildings and plant
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additions including the guard shelter sample prepara panels with the east and west window assemblies of

tion wing carpenter shop and condenser water chlori the service bay office wing These panels were backed

nation building with 1inch of hard board insulation and in the

Erection of steel roof decking immediately fol W line were also faced with porcelain enamel on the

lowed structural steel erection for the various struc inner side

tures Generally when hoisting equipment was Siding on the control room or penthouse of the

available the contractor arranged to have the panels crusher building was yellow porcelain enameled steel

hoisted to the various roofs by TVA equipment How panels This was furnished and installed by the

ever in some cases the contractor hoisted the panels Bettinger Corporation early in September 1954 These

by hand utilizing an Aframe The roof decking panels consisted of 16 gauge enameled steel panels

was normally positioned with the flat surface down with flanges 1inch insulation and Vapor lok back

and was fused to the building steel by welding In steel sheet Alumi Seal tape was used to form a water

one instance the decking was placed with the cor tight seal between the face of the panels and the

rugations down This was in the sample preparation aluminum stop

wing and the corrugated channels were used to con A small area on the utility building south wall

ceal wiring in the exposed decking Roof decking was covered with aluminum Zourite withoutinsulaon
the condenser cooling water chlorination building tion This was furnished and installed by theSouthwas
originally specified to be laid with the corrugated eastern Glass Inc The TVA forces installed the

face exposed however it was placed with the flat Galbestos siding on the condenser cooling waterchlosurfacedown and the roofing contractor was allowed rinator building The flat insulated panels of the

an extra for the additional light concrete fill re guard shelter were manufactured by the Kirk Blum

quired The same type roof decking with the flat Manufacturing Company TVA forces also installed

surface exposed was used to enclose the conduit duct and in some cases fabricated and installed small flat

in the crusher building which extended from the steel wall panel assemblies and steel wall panelsinground
floor to the control room or penthouse This cuded with door assemblies furnished by the hollow

work did not present any unusual problems or re metal door manufacturer and miscellaneous minor

quire any special erection schemes panels

Interior There is 47,472 sq ft of sound absorb

Metal siding and paneling ing insulated paneling in the turbogenerator room

Exterior Except for special panels those in above elevation 775 These hollow steel panels have

eluded in door and window assemblies and siding on 1inch fiberglass batt insulation and inchperthe
condenser circulating water chlorinator building forations on their exposed interior surface The

all the exterior metal siding was furnished and in panels have interlocking edges and were spot welded

stalled by two contractors to the building steel Areas covered include a large

H H Robertson Company of Pittsburgh Penn portion of the room ends the west wall and a narrow

sylvania manufactured furnished and installed the strip below the structural glass on the east wall The

major part of the metal exterior siding and certain panels were furnished and installed by H HRobertinterior
walls This contract also included louvers son and spray painted by TVA forces

window framing and ventilation hoods in specific Partitions of similar construction except notperlocationsIncluded in this contract were the ex forated or insulated separate the coal conveyor room

terior walls of the powerhouse units 19 control over the coal hoppers from the rest of the building

crusher and hopper buildings scale houses micro These were also furnished and installed by H H
wave house and conveyor structure for BC5 and 6 Robertson Company

For the exterior siding with minor exceptions Robert Zourite a corrugated aluminum panel was used

son’s Qpanels type G siding was used as interior wall covering in several areas of the power

Similar corrugated type panels were installed by house Southeastern Glass Company furnished and

the American Steel Band Company on the storage installed this material on both sides of the visitors

warehouse belt conveyor structures 2 3 4 7 and 11 overlook balcony bannister and on the fronts of the

and transfer structure B including steel louvers control rooms of units 18 facing the turbine room

on the east side of structure B These panels were TVA forces installed 2inch batt insulation over the

not insulated They were single corrugated panels control room fronts before the Zourite was installed

of a design matching the siding installed by HH The same material was furnished and installed on

Robertson attached directly to the building steel girts unit 9 control room front by Binswanger Company

with metal screws and neoprene washers This in May 1956

contract also included 2inch corrugated shaped

sheets installed as roofing over the conveyors Except Miscellaneous architectm’o
that the roofing was given a coat of black paint a

similar erection procedure was followed Partitions E F Hanserman furnished and in

The American Bronze Company Inc furnished stalled most of the metal partitions and ceiling panels

and installed the yellow porcelain enameled steel in the powerhouse and service bay Ceiling to floor
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partitions were used in the office wing of the service stalled in the small ventilation windows in the lunch

bay to separate offices along the west side of the room of the utili W building and were added later to

service bay These were interlocking flat hollow metal the windows in the control room of the watertreatpanels3 inches thick filled with mineral wool ment plant

insulation Hardware was delivered directly to the metal

Janitors closets combination closets and toilets door manufacturers fitted into the doors andrewerefurnished and installed by this contractor in the moved before shipping to the project Hardware was

powerhouse These were insulated flat steel panel fitted to the wood doors as they were installed The

walls lSA inches thick with insulated ceiling of the locks were all furnished with a keying system with

same construction 3 inches thick Hollow metal master grand master and great grand master keys

doors both single and double were furnished with Other materials including weather stripping door

fixed ventilating louvers hardware and locks the stops and saddles were installed by TVA as specified

locks were keyed with the master key system used on the drawings

throughout the project Open steel shelving was also Tin clad fire doors of laminated wood covered

included in eight of the ten closets Double utility with tinned sheet steel were furnished complete with

outlets and switches were provided in the door fram track rollers cable fuse link and weights Allexing
of two closets but were wired by TVA forces cept one door in the powerhouse are operated by CO2

Ceiling ventilator grilles were included in all closets trips also

Wire mesh partitions for the powerhouse were Rolling doors made of interlocking steel slats and

standard wire mesh panels framed with channels suspended from above the door opening operate in

supported by 2inch square tubing extending from guides or channels on each side of the opening The

floor to ceiling larger rolling doors are motor operated with facilities

for emergency hand operation Smaller doors and

Doors and windows All window sash and doors the rolling doors at the supply windows in the service

including special window door assemblies were in bay are hand operated Two rolling doors in the

stalled by TVA forces with one exception The alumi utility building are used as fire screens between the

num sash and enameled panels on the east and west shop and office ends of the building These were

walls of the office wing were furnished and installed purchased with weights and fuse links and will remain

by the American Bronze Company rolled up until released by the fuse link in case of fire

Hollow metal doors were 1 inches thick flat Steel window sash used in all the buildings were

surfaced filled with sound and temperature insulation manufacturers standard stock material but in most

and given one coat of paint at the factory Doors cases were special sizes These were furnished with

were furnished with louvers vents or opening for assembling materials and hardware if needed Special

glass as specified on the drawings Steel door frames steel window assemblies included door subframes flat

for both wood and steel doors were also furnished by steel insulated panels supporting members and in

the door manufacturer some cases louver vents as shown on the drawings

Wood doors used principally in the office wing Typical of these assemblies are the ones used on the

and control building were 1 inches thick flat with sample preparation wing storage buildings truck and

plywood surface Toilet doors 1 inches thick also track scale houses and car retarder building

of the same material were used in several buildings Window sash and doors were installed in the

All painting was done by TVA Most of the doors buildings as soon as construction would permit as

including toilet doors in the office wing were finished a protection against the weather Windrows andglazin
clear lacquer ing were generally completed first Temporary doors

Aluminum doors and doorwindow assemblies were erected at the building entrances untilplasterusedfor building main entrances were made of flat ing floors and other rough work could be completed

square cornered extrusions and included door frame This was done to avoid damage to the doors during

and trim of the same design each unit was especially construction

designed for architectural effect The combination of The first window sashes were installed in theconaluminumentrance doors adjoining trim and window trol building in May 1953 By the first of December

sash was used throughout with the exception of the the same year the building was enclosed including

water treatment plant In this instance extra high the entrance doors except for glazing which was

hollow steel doors having three glass panels were used completed two months later

Aluminum window framing in combination with

Zourite wall covering was used at each control room Plasterlng The contracts provided for material

facing the turbogenerator room Interior windows and labor to complete the work including all furring

between the visitors corridor and the north end of lathing plastering and insulation adjoining theplastheboiler room were framed with aluminum A large tering work The contractor was furnished suitable

window between the visitors lobby and the control storage for materials and tools usually in the vicinity

room in the control building was also framed in of his work

aluminum and included a window ledge and handrail In general the office walls and ceilings were of

of the same material in the lobby Screens were in sand finish gypsum plaster the corridor walls of sand
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finish plaster and ceilings of acoustic plaster or tile Steel grating was furnished by several fabricators

The kitchens and baths were plastered with Keene’s and all grating was installed by TVA forces The

cement and closets were putty finish gypsum plaster grating was rectangular in pattern and was banded

Sand finish gypsum putty finish and acoustical plas In the buildings it was generally dipped in black paint

ter were applied over a 2coat base A scratch coat while grating exposed to the weather was galvanized

of hard wall gypsum plaster containing washed long

cattle hair and one part sand was applied first The Ceilings Ceilings in the office areas were in

second or brown coat of fibered plaster and two parts general of plaster and in certain locations acoustic

sand were applied as soon as the scratch coat set plaster as described on page 170 Two types of ac
This was broomed to secure bond for the finish coat ousfical tile Celotex Cane Fiber and Celotone

Mineral Fiber attached to plaster
The scratch coat was sprinkled lightly with clear water

base ceilings were

to retard excessive suction before the brown coat was
used in other finished areas The powerhouseconapplied

Acoustical tile was also applied over the trol room ceilings below fluorescent lighting were of

two undercoats of gypsum plaster as indicated on either aluminum or plastic grid Alumigrid orGratethe
ceiling schedule lite to screen the fixtures from view and diffuse the

Smooth finish Keene’s cement plaster and sand light Both types permit light to enter the control

finish Portland cement plaster were applied over Port room diffused with practically no shadow In the

land cement scratch and brown coats turbine and boiler rooms the precast unpaintedconcreteroof slabs and supporting structural steel were

Floor finishes Floor finishes utilized in construc exposed on the under side Concrete floor slabscontionof the plant are as follows 1 monolithic ce stituted the ceilings of the lower floors and steel floor

ment cement floor topping and cement topping with grating in the boiler room area Flat or corrugated

colored metallic hardener 2 terrazzo 3 resilient steel roof decking in the smaller buildings sufficed for

tile 4 quarry tile 5 ceramic mosaic tile and the ceiling where offices or finished rooms were not

6 steel grating needed Ceilings in the powerhouse janitors closets

Most cement floors were installed by applying a were of insulated steel panels as mentioned in the

topping layer of rich concrete ranging from 1 to section on partitions The oil storage room in the

3 inches thick to the structural slab Floor hardening utility building was covered with steel decking and
treatment was used on all cement finish floors not concrete for fire protection Corrugated roofing

covered or otherwise finished Cement floors in areas sufficed in the above ground conveyor enclosures

which would be subjected to more than normal wear Marble Marble was used extensively in the

received a colored metallic floor hardener on the sur public toilets and to varying extent in offices and

face Use of this material produced a colored wear toilets in working areas on the project fig 10B
ing surface approximately 1inch thick Ampco Marble Division furnished and installed all

Terrazzo floors were installed by the Art Mosaic marble work in the service bay control building water

and Tile Company Inc Terrazzo was placed on treatment plant and utility building Light Hamil

structural concrete slabs which were poured to within Gray marble was used All exposed surfaces were

approximately 3 inches of the finish floor level highly polished or honed finish as indicated on the

The shower room floors were made non slip by drawings Marble veining was run horizontally and

the addition of Alundum aggregate to the marble adjoining pieces were matched for color only The

chip mix This abrasive material was also used in vendor cut or drilled the marble toilet hardware

the precast terrazzo treads for the employee and public accessories and pipe Installation of the marble was

stairs according to the best standards using concealed brass

Resilient tile floor covering throughout the proj anchors embedded in plaster of paris The contractor

ect was furnished and installed by The Munford cleaned the work with soap and water and protected

Company Inc of Atlanta Georgia Standard in it with heavy craft paper

stallation methods were employed Marble in the toilets and locker room of the

Quarry tile was 6 inches square by dinch thick sample preparation wing was furnished and installed

Greytone as manufactured by Carlyle Tile Company by American Mosaic Tile Company This was part

of Ironton Ohio All tiles were furnished and in of a contract for furnishing similar buildings at other

stalled by Art Mosaic Tile Company of Nashville TVA projects Gray Eagle gray marble quarried and

Tenn For final surface finishing all tile was cleaned finished by Tennessee Marble Company was used
with a solution of 10 percent muriatic acid and water The contractor furnished and installed marble toilet

which was thoroughly flushed off with clean water stalls in two toilets and marble seats in the locker

After drying the clean tile surface for units 14 was

treated and polished using a penetrating finishing oil room

The units 59 tiles were finished using Super Shine Louvers and grills The louvers and grills with

All cleaner as manufactured by Hillyard Chemical few exceptions were located on exterior walls and

Company of St Joseph Missouri as a rule were connected directly to ventilation rooms

Ceramic mosiac tile floors were installed by but were not part of the mechanical heating and

Korizon Terrazzo Company ventilating systems Louvers and grills were fabri
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One or more 60 or 72 inch metal top unitscombined
with a continuous top were placed in the service

bay storage rooms and the utility building repair shop

Steel service carts having two trays and four wheels

two of which were swivel were distributed in the

same buildings

Painting All painting except for the sheet metal

siding was done by TVA forces

Cleaning and preparing the surfaces for painting

was a big job in itself All structural steel was given

a shop coat of red lead after erection it was touched

up to cover all steel with red lead before applying the

specified color The turbogenerators were sanded

and filled before painting Much of theturbogenerator
painting was done with a spray gunAcousticalwalls and ceilings in the powerhouse were

spray painted and except for a few smaller areas this

completed spray painting Special heat and oilresistant
paints were used on some motors andequipment
Noncombustible paint was used on insulated

pipe and equipment adjacent to the turbines All

fire protection equipment and hydrogen lines were

painted a distinctive red but later the hydrogen system

piping was changed to yellow conforming to military

standard 101 A for compressed gas lines Except for

gratings floors were not painted The upper portion

of the chimneys were painted to protect the concrete

from chemical action of the flue gases The bottom

side of the precast concrete ceiling blocks were cleaned

but not painted on this project Names of the major

pipe and equipment were painted on after the final

painting

FcuP 103 Typlcal highly polished marble finish used in Painting continued from the beginning of steel

public toilets locker rooms and some other public areas erection in 1952 and was practically completed by

the fall of 1957 In general painting was completed

in the control building and water treatment plant

cated and furnished ready for installation including first followed by the service bay and other smaller

screens bolts and appurtenant accessories necessary buildings The powerhouse was completed last

for installation Screens were generally 3 by 3mesh Glass Glass used in the doors and windows of

standard grade hardware cloth galvanized afterweaving
in frames or panels and attached to the louvers the powerhouse units 18 and in all other buildings

with metal screw except the sample preparation and carpenter shop

wings and the guard shelter was furnished and in

Base cabinets benches and tool cabinets Metal stalled by Southeastern Glass Company Inc Libby

base cabinets and tool cabinets were made in two Owens Ford glass of several types was furnished In

lengths 36 and 66 inch with different widths of blank general blue green heat absorbing polished inch

filler panels to make a solid front along the multiple plate glass was furnished for exterior exposed doors

cabinet rows A 2inch thick maple workbench about and windows and clear polished inch plate glass

3 feet wide formed the top and extended continuously for interior windows Special insulated windows of

over the row of base cabinets A back strip extending two clear polished inch glass plates separated by a8 inches above the bench was attached to the bench inch air space were used to separate the visitors

and the wall gallery from the powerhouse boiler room A blue

The filler panels conformed to the same front corrugated plate glass with embedded wire was used

outline and provided space for installing electric out between the top of rolling doors and roof along both

lets as needed Tool cabinets of metal were attached the north and south sides of the utility building repair

to the walls above the work benches as needed shop Glazing was conventional putty and clips ex
A base cabinet with a black Formica covered cept that the corrugated glass was set in premolded

wood working top was purchased for the dark room composition channels held in place by specialclarnpin
the control building There are supports and hori ing devices to make a continuous window between

zontal rods above the back of this cabinet for film structural columns Rubber glazing channels were

drying specified on the original contract for all windows but
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Lockers A total of 570 lockers and 100 locker

stools was purchased including necessary filler panels

scribe plates and ventilation hoods There were 12

individual lockers with additional shelving for use in

the ladies toilet room and storerooms in the service

bay They were gravity ventilated without legs and

equipped for padlocks Eight 6person lockers were

furnished Each consisted of two standard width

lockers with five small compartments in one section

and one small compartment in the other with a

coat locker below all with separate doors withprovisionfor padlocking each These lockers were on

legs and were located throughout the powerhouse for

the operators use

Shelving and related equipment Standard steel

shelving bins storage cabinets shop desks desk stools

FmURE104 Buildlng designations with maroon colored wall hung key cabinets mounting panels and tool

porcelain enameled letters provide a distinctive contrast when pegs were purchased for the powerhouse service bay

mounted on exterior buff brick walls control building water treatment plant and hopper

building No 1 The shelving was shipped forassembling
by TVA forces and was furnished in standard

the omission of these channels before work started re oven baked green enamel

suited in a material reduction in the contract price Heavy duty racks of light structural steel painted

Metal lettersBuilding designation was by letters dark green were furnished without wood shelving

mounted on the outside wall fig 104 Contrasting The racks were assembled and wood decking installed

colors were used aluminum letters on the maroon as required by TVA forces

giding and maroon color porcelain enameled steelletterson cream brick walls Letters were cut formed Venetian blinds Venetian blinds were installed

and welded of 14 gauge metal with three mounting in the control building the service bay west offices and

brackets to each letter Letters were attached to the conference room utility building lunch room crusher

brick walls with doul le cinch anchors and bolts and building penthouse water treatment plant and service

to metal walls with bolts through previously installed bay and utility building

supporting plate Aluminum letters were 9 inches All blinds were of similar construction andmahigh
and porcelain enamel letters 11 inches high terlal being Levolor Lorenten with aluminum slats

Letters and numerals used in the visitors lobby plastic tape and end caps Blinds over 75 inches wide

were of satin finish cast aluminum 3 inches high with were multiple lift type

projecting threaded brass rods in the back side for

anchoring in the wall Holes drilled in the brick and Service cabinets Service cabinets are flush wall

mortar wall were filled with plaster of paris and the cabinets housing the lighting switches water and air

letters forced into place before the plaster set outlets firehouse fan controls and miscellaneous
equipment in the various buildings The cabinets

Furniture All the chairs sofas setees and tables consisted of sheet steel frames and doors set flush in

were constructed on metal framework and legs Up the walls some with metal boxes some with plate

holstering material is fabric backed vinyl plastic in backs and some with plaster lined recesses Doors

solid colors Twin beds dressers night stands grip were hinged to the fronts with piano type hinges and

racks and chairs of wood finished in natural color the front attached to subfrarnes previously installed

are provided in the overnight rooms Tops of the Doors had friction catches and chrome plated brass

dressers and night stands are plastic veneer knobs

Upholstered steel folding chairs were placed in Basket stretcher cabinets were standard size 12

the assembly room Two chair trucks with a capacity by 30 by 90 inches with doors bonderized andfinof
about 100 folding chairs each were furnished ished with baked on gray paint

Metal chairs and tables were furnished for the

kitchens in the powerhouse and utility building Chairs Planting boxes Planting boxes were designed

are all steel and the steel tables are covered with as a permanent part of the public lobby and visitors

linoleum lounge in the service bay Several varieties of tmpi

Laboratory furniture and equipment for the serv eal plants were planted in these boxes and theyfuricebay and water treatment plants included desks nish a very pleasing addition to these rooms They

cabinets fume hoods sinks drying cabinets electric were located near the foot of the stair and around the

bowers switches and lights with electric water and stair ledge on the upper floor and were made by field

air outlets completely installed by the vendor forces of copper with perforated bottoms
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Toilet room accessories Toilet room accessories given one factory coat of red lead which was finished

including mirrors glass shelves soap dishes soap dis in black paint after erection

pensers towel rods coat hooks waste receptacles Millwork The small amount of millwork used
etc were purchased for the powerhouse service bay

control building water treatment plant utility build on this project was confined almost entirely to the

ing storage building hopper building No 2 and
servicTehebayw alls of the assembly room were covered

sample preparation wing with matched walnut faced plywood finished in clear

Murals A mural painted by TVA’s staff artist lacquer except for areas on three walls which were

was displayed on the south and west brick walls of the covered with perforated Transite panels backed with

public lounge of the service bay under appropriate a 1inch sound isolation blanket

ceiling lighting This series of eight related oil paint A chalk board with a birch frame 3y2 by 16 feet

ings of various widths occupies a wall space about 45 enclosing a inch green plate glass with the surface

feet wide and 6 feet high The canvas was attached impregnated with a fine abrasive was attached to the

to dinch plywood panels hung vertically about 2 east
wCaalblinaefttser wtihteh pfarnoenltisngof wnaastucraolmpflienteisdh birch were

inches from the walls installed in the recesses provided in the conference

Wall base Metal baseboards were used in the room superintendent’s office and treatment room

plastered rooms with cement finish or rubber tile Sliding doors and locks were featured with adjustable

floors The base strips were 6 inches wide in rooms shelving

with rubber tile floors and 6I inches for cement Solid red birch handrail finished in clear lacquer

finish floors All were 6inch thick with a bevel was used in the visitors lobby and approach stairway

along the top side drilled on 2foot centers with two A telephone booth in the public lobby of the

rows of holes and attached to metal backing strips service bay was another millwork feature The booth

which were installed by the plaster contractor The was recessed in the southwall with only the interior

baseboards were received in 10 foot lengths with a and interior door trim exposed The booth was of

shop coat of paint and necessary oval head screws solid birch with birch plywood panels The upper

Molded black rubber or terrazzo baseboards were portion of the walls and the ceilings were perforated

used only with tile walls plywood with sound insulation backing A small

corner shelf recessed ceiling light and teleph one

Bulletin boards Metal framed cork panel bul constituted the only interior equipment

letin boards 36 by 36 inches and 36 by 48 inches were Base cabinets with glued and bolted bench tops

installed throughout the buildings Two porcelain were the only other major millwork installations

fused to steel chalk boards green color and backed

by plywood were hung on the 725 elevation for ash ELECTRICAL FEATURES
sluicing data

A swinging 12 leaf bulletin board with 24 by Grounding

36 inch leaves was hung in the shift engineer’s office The 500 mcm bare copper cable for the main

for posting various data on unit operation Remova ground mat was installed in the powerhouse area as

ble soft composition boards were used in steel frames the backfill was brought up around the substructure

all hinged from one bracket on the wall thus eliminating the necessity of digging trenches

A large chalk board installed in the assembly Since the main ground mat in the powerhouse was

room of the service bay is mentioned in the section installed in the floor fill slab which was poured much

describing millwork this page later than the wall it was necessary to place the

Flag and flag pole A flag pole 88 feet in height ground cables through the walls before the outside

with bucket trucks halyard and 12 inch ball was mat was laid

erected in the parking area west of the service bay No attempt was made to install the ground cable

The pole was set in the bucket grouted wedged and in the switchyard area as the fill was brought up
caulked since it was decided to bring the entire area toapproximatefinish grade and then excavate for the

Handrail and balustrade metal In general individual embedded installations This allowedunhandrailwas a structural item Decorative metal restricted use of all earth moving equipment and the

handrail and balustrade were employed in areas ordi sheepsfoot roller for compacting the fill Exhibit 6

narily open to the public and visible in the turbo shows the plan of the main ground mat

generator room All aluminum handrail was made The surface ground mat consisting mainly of a

of linch IPS aluminum pipe with welded joints network of 40 cable was installed just beneath the

and necessary fittings The manufacturer finished surface under the crushed stone in the switchyard and

this work in an Alumilite or dull satin finish after transformer yard In the chimney area it was buried

fabrication and coated it with a protective wax The approximately 6 inches deep and was tied to the 500

structural shapes used in the balustrade were also mcm risers extended from the main mat whichprogiventhe same finish Wrought steel balustrade was vides grounding circuits for the building steel and
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exposed equipment The surface ground mat also Misalignment of high bay lighting fixtures in the

serves to prevent excessive potential gradients from turbine room was corrected the same way

occurring between different parts of the yard Yard Standard construction procedure and

practices were used in installation of lighting stan

Conduit and cable trays dards however it was found to be cheaper to pour

When the job had progressed to the point where concrete envelopes around all steel conduit runs rather

the installation of conduit was to begin a set of de than prepare hand tamped backfill for Transite

tailed instructions was assembled and issued to all conduit

electrical inspectors and to the electrical department The storage yard and condenser water intake

for issue to all foremen The purpose of the in structure deck are lit by standards and fixtures similar

structions was to keep the specifications and standards to those on the roadway the car retarder area isilbefore
the men responsible for carrying out the work luminated by flood lighting

Particular care was given to the installation of

expansion couplings especially in the basement fill Communication system

pours to prevent water from entering the conduit at

the expansion couplings A 4inch pad was poured The plant communication system consists of a

around all conduit coming out of a slab where it was PAX code call system powerhouse paging system

likely that water might stand around the conduit inter communication system and 2way radio facili

A coupling half in and half out of the pour serves ties for railway coal handling operation The center

the same purpose in many areas and is to be desired of the system is in the communications room of the

even when installed out of a pad or foundation control building which contains the PAX cabinet

Transite conduit which is generally specified for with code call equipment the main distribution frame

economy should eliminate the use of a concrete en and the powerhouse paging system amplifiers

velope when buried in the earth However it was The 2way radio system consists of a fixed

found that the cost of hand tamping the backfill was station in the utility building and mobile unit in each

greater than the cost of a concrete envelope there of the five locomotives used for coal handlingoperafore
all buried Transite was encased In several tions The 2way radio system for the coalhandinstances

where Transite or Korduct embedded in ling area is used to expedite the handling of loaded

concrete pours was designated iron pipe was substi and empty coal cars between the coal yard and the

tuted for economy interchange yard at Emory Gap It provides corn

Formed asbestos cement cable trays were installed munications between the yard foreman’s office in the

extensively in the powerhouse the switchyard cable utility building and any locomotive in the yard area

tunnel the control building the cable tunnels from or between the yard area and the interchange yard

the control building to the powerhouse tunnel the It also provides 2way communications between the

tunnel from the powerhouse to the water treatment locomotives in the yard area

building the intake structure and the crusher build

Lug Some difficulty was experienced with the sup Switchboards

ports for the trays in the switchyard tunnel because

of irregularities in the precast pipe and irregular Due to a strike in the steel industry theswitchtraysThe tray irregularities were corrected by the board manufacturers revised their shipping schedules

manufacturer on later orders The greatest installa on the switchboards for Kingston While this delayed

tion difficulty was in the powerhouse where innum their arrival the majority of the boards were received

erable changes had to be made due to piping sufficiently in advance of revised schedules to allow

interferences uneven concrete surfaces and for lack of for proper planning The first of these to arrive were

space the main 480 v boards for the crusher building and

water treatment plant which were delivered on

Lighting October 9 1952
In the installation of the boards much care was

Building Generally speaking there was very taken in setting the channel bases Usually theconlittle
difficulty experienced with the installation of crete was finished off inside the channel before the

the lighting Several changes had to be worked out board was set or the finish floor was poured Figure

due to interferences 105 shows a partially installed 480 v board and the

Considerable trouble was experienced with the rig used to move and set the hoard sections in place

fixtures around the boilers These individual fixtures This rig was constructed on the job and is limited to

were suspended from an aligning box and the heat use where the small wheels will travel

around the boiler set up air currents that caused the Some manufacturers shipped their boards with a

fixtures to swing continually eventually causing the plastic coating sprayed on the front and ends of the

fixture wire to break To correct this the aligner had panels designed to protect the finished surface When

to be removed or welded rigid Later this was c or this plastic was removed and some had to be scraped

retted by clamping the fixture stem to the box off the paint came off too leaving an ugly uneven
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control building battery powerhouse battery No 1
powerhouse battery No 2 and powerhouse battery

No 3 The principal features of each system are a

distribution and control board motorgenerator sets

for charging battery and supplying emergencyalternating
current and a battery

Switchboards The control biailding battery

switchboard is composed of two 4panel sections

Four panels are for 250 v dc distribution one panel

is for distribution of 12 v ac preferred service one

panel distributes 48v dc one panel controls the

battery charging mg motorgenerator set and one

panel controls the emergency alternator set

Powerhouse battery No 1 switchboard has five

panels Two panels are for 250 v dc distribution

one is used for 120 v preferred service distributiort

one panel controls the battery charger mg set and

FIGURE 105 A job constructed rig used to move and set a one controls the emergency alternator

4gOv switchboard in place on prepared channel bar Powerhouse battery No 2 switchboard consists

of four panels one 250 v dc distribution one for

120 v ac and 48 v dc distribution one for control

mess The manufacturer let a contract for the re of the battery charging mg set and one for control

finishing but even so it interfered with the work of the alternator

schedule Before the Iast of the boards were put The four powerhouse battery No 3 switchboard

chased it was decided by Design to order them with panels serve the same purposes as those on the No 2

all but the final coat of paint appIied since the field system switchboard
forces were having to fill and paint them anyway

All internal wiring of the boards in the control Motor generators The 250 v batteries are

building and unit control rooms was done by TVA charged by a 30 kw generator driven by a 50hp

Despite a tight schedule this wiring was done in a motor The control buiIding battery and powerhouse

very neat and precise manner Figure 106 shows unit batteries Nos 1 and 2 had two mg chargers used

7 benchboard in the unit control room in the process alternately Powerhouse battery No 3 has only one

of being wired Considerable guttering was used set Each system has one 15 kw alternator driven by

which eliminated a lot of packing and lacing a 25 hp dc motor supplied by the 250 v battery

These alternators supply 120 v preferred service

DC equipment Whenever station service fails or becomes abnormal

these alternators automatically start and replace the

Direct current for the station is supplied from station service supply to the preferred service bus
four interconnected systems These systems are the

Batteries Each system has a 250 v battery In

addition to powering the alternator these batteries

furnish current for emergency lighting and forcontroland test circuits Each system with theexception
of powerhouse battery No 1 has an electronically

charged 48v battery They furnish current for the

station annunciation Oscillograph and automotive

batteries and chargers are independent of the station

systems

Tagging testing and initial operation

Tagging Impracticability of permanentlyidentifying
conduits cables and conductors at the time of

installation was apparent early in the jobTemporaryidentification was achieved with preprinted

plastic coated cloth strips Temporary tags werereplaced
later by permanent tags Tags for the first

eight units were manufactured on the job by the elec

FICURE 106 Unit 7 benchboard for use in the control room tricians Unit 9 tags were ordered from theElectriin
process of having internal wiring installed by TVA forces cal Laboratory and Test Branch in Chattanooga
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FICURE107 4 3ton gantry crane field designed and jobconstructed for use with a chain hoist was very helpful in placing

and erecting the turbogenerators

Testing Electrical testing of permanent equip present signed the check off sheet the equipment was

ment was performed by engineer electrician teams considered accepted for regular service

A special electrical test crew was created early in the

project to standardize and facilitate test procedures MAJOR EQUIPMENT INSTALLATION
Testing consisted of circuit continuity checkscomponenttesting and testing for grounds and for shorts Turbogenerators

Generator and transmission plant equipment were

tested by the Electrical Laboratory and Test Branch The turbogenerators for units I4 were purchased

Chattanooga from Westinghouse Electric Corporation and those

for units 59 were purchased from General Electric

Check out operation Check out operation of Company Erection procedure on each unit was in

major permanent equipment was scheduled in staff general very similar considering the difference in size

meetings A co ordinator was appointed whose duty and design and was in the sequence of 1 through 9
it was to assemble all interested parties for the sche As delivery of parts permitted the succeeding units

duled start up Before a piece of equipment was were started and active assembly was in progress on

energized all hold orders were cleared A hold order three units during most of the construction period

is a cardboard tag form stating that the equipment Appendix F contains a detailed step by step account

is not to be operated without the permission of the of the erection procedure of unit 5 turbogenerator
person who issued or signed it When all hold orders

were cleared the check off sheet was signed The Receipt and handling Parts for these units were

operation procedure was that as recommended by generally received by rail in carload shipments When

the manufacturer and or common operating practices so received they were unloaded with the 90 tonturasfollowed by TVA Check out operation consisted bine room cranes and stored on the floor Air freight

of test runs and operational checks as needed When motor freight and direct truck delivery from thefacthe
Division of Power Production’s representative tory were occasionally necessary to meet the start up
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Flcul 108 Unit 6 turbine rotors in place showing lowpressure blades in foreground intermediate pressure blades beyond

and hlgh pressure blades at far end
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schedules The manufacturers furnished all special After rotor installation the generator waslowtoolsand the heavy duty slings including shoes and ered and the terminal bushings were installed in the

plates for sliding generator parts into position A leads box and connected to the stator winding These

dolly for supporting one end of the 59 rotors during connections were insulated by taping Connection

installation or removal from the stator was also fur to the leads bus was made to three of the terminals

nished by the manufacturer The field designed and The other three were connected together and

constructed a 3ton gantry for use with a chain hoist grounded through the neutral transformer

fig 107 This gantry straddling the turbogenerator

was set on temporary rails extending the length of the Erection of generators units 5 through 9The

unit Constructed in the spring of 1954 it was used erection procedure for the 200,000 kw machinesdifforerecting unit 3 and all succeeding units and re fered only in one important aspect from the procedure

leased the large cranes for other use of the first four 150,000 kw machines The stator

assembly was shipped in four large sections and the

Erection of turbines Erection of all the turbo machine being longer than units 14 required special

generators was by TVA forces under the direct super equipment to install the rotor Otherwise theerecvisionof the manufacturer’s erection engineers West tion was similar

inghouse engineers supervised the erection of the units The stator shell was received in three sections

14 turbogenerators and all nine condensers General because of railroad tunnel and bridge clearances

Electric Company representatives supervised the erec These sections were placed in trunnions and rotated

tion of units 59 until the bore was vertical and then they were stacked

Erection procedure of the steel supporting plates in order bolted together and the joints welded This

was essentially the same for all units Each time operation was carried out on the 725 elevation When

weight was added during turbine erection the base the welding had been completed the stator shell

was checked for proper leveling Maintenance of was rotated to a horizontal position and was placed

alignment and clearances in the turbogenerator was on cribbing 3 feet 4 inches above its sole plates using

dependent upon a level rigid base one powerhouse crane While in this position the

Insulation of all units and associated piping was stator core complete with windings was installed by

done by contract fig 109 The material in each using both powerhouse cranes with lifting beam and

case was furnished by the turbine manufacturer an electric hoist rigged to pull the core into the

Assembly of the units generally started by setting stator shell fig 112 The stator was then lowered

the low pressure exhaust casing on the base plates to 4 inches above its sole plates so that the rotor could

fig 110 The final work included operational be installed

While the stator was in this position and before

adjustments insulation and placing covering the rotor was installed the leads box was bolted

Erection of generators unlts 1 through 4 and welded to the stator shell The leads bushings
Generator erection started with the arrival of the were installed and connections to the stator terminals

stator This being the largest and heaviest piece of

the turbogenerator it was received on a special flat

ear with double trucks front and rear Because of

its width the shipment had special routing andtraveledin daylight only The stator assembly wasunloadedfig 111 by using both powerhouse cranes

with the lifting beam and was placed on a structural

steel frame approximately 3 feet high over itsfoundationIn this position the leads box was installed

and welded to the stator shell

After the leads box was welded the stator was

lowered onto wooden blocks about 4 inches above the

sole plates While in this position the rotor wasinstalled
together with end plates bearings fanshydrogen

seals etc The rotor was installed by using one

crane with slings around the midsection a skid was

installed on the turbine end that slid along a steel

plate installed in the stator bore so as to protect the

laminations Suspended from the crane hook the

rotor was moved into the stator as far as the slings

would allow and the collector end was blocked up so

that the slings could be shifted for another move

Rachet hoists were used on the turbine end flange F6uRs 109 lnsulatlon applied to turbogenerators and

to pull the rotor into the stator bore when the collector related piping was installed by contract with materialproendwas lifted by the crane vided by the turbine manufacturer



180 THE KINGSTON STEAM PLANT

FICURE lllUnloading unit 1 stator 198.8 tons using both

overhead cranes with lifting beam

The exciters were next lined up with thegeneratorThe exciter with the reduction gear is mounted

on a base which is handled as a unit and is coupled

to the generator shaft by a flexible coupling After

the exciter was aligned with the generator thecollectorring brush rigging was installed and the brushes

seated to the rings

Start up and initial operation The actualstartupand initial operation of a unit was of a few days

duration during which time around the clock super

Fmum3 llOLow pressure exhaust casing unit 8 being vision was carried on in the control room with the

aligned and placed on base plates in first step of assembly construction engineering representatives in chargeassisted
by necessary standby forces of needed crafts

boiler turbogenerator and power operationsrepreweremade up and taped No trouble was experienced

with the connection between the leads bushing and

the bus provided by TVA the stud connector on the

bushing is adjustable vertically

Units 59 have hydrogen cooled terminalbushings
Hydrogen is circulated through the conductor

tube of the bushing by piping the gas from the cool

side of the cooler in the generator to the bottom of

the bushing tube and is then allowed to flow upward

around the outside of the gas pipe cooling the inside

of the bushing This gas piping is glass from stator

shell to top of bushing and Textolite inside bushing

tube The gas returns to the stator shell via theconnectionbox and three 4inch steel pipes

After the rotor was installed fig 113 thegeneratorend plates bearings seals etc were bolted in

place and the generator was lowered to the sole plates

and lined up with the turbine Several railroad rails

were embedded in the foundation to be used to jack Fcv ll2 Stator core suspended from a lifting beam
the generator into alignment After alignment these using both powerhouse cranes is pulled into the stator shell

rails were cut off below finished floor level with an electric hoist
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gency bearing pump all located on a large oilreservoiralso with cooling and filtering facilities located at

the 725 elevation The system for the larger units is

similar in function to the 14 units

Installation of the turbogenerat0r piping and

control valves was done by the TVA pipefitters with

necessary supervision by the turbogeneratorinstallationsupervisors Piping including oil hydrogen

steam and drainage as furnished with the turbines

i was installed with no unusual difficulty
intercept valve screens were covered with Aallfisnteopmaensdh

hardware cloth during the start up and initial run

period to collect fine particles left in the steam system

after the blowdown This screening was removed

before the unit was released for service

All mechanical and electrical controls gauges

and recording instruments necessary for the operation

and control of the turbogenerators were furnished

FIGURE 113 The rotor of unit 5 was installed using one by the turbine manufacturer The control indicators

overhead crane and a small car on rails Because of its or operators were either mounted on theturbogenlength
the rotor had to extend into the powerhouse ventila erator casing or on boards furnished by others in

tion plenum to assume position for installation the powerhouse control room or in the controlbuildingand a few indicating recorders were installed at

sentatives A log of the proceedings was kept during two or more of these locations Thermostats and

this period This of course included start up of all controls were added and changes were made in the

equipment contributing to the operation of the boilers controls as the need arose

and turbogenerators Installation of this equipment by TVA forces

Several months prior to the scheduled start up was without any special difficulty Additionalthermodate
for each unit a check list of all work to be corn couples were installed after trouble was experienced

pleted before start up was distributed to all super with hot thrust bearings Thermocouples werefurvisorypersonnel This list was revised and reissued nished by General Electric Company for bearing

periodically The construction engineer in conference temperature indicators on unit 9 of the large turbines

with the mechanical civil electrical and materials and those for the others were furnished by TVA
engineers initiated and kept the list up to date and Wiring and special temperature recorders werefurwiththe construction superintendent worked toward nished and installed by TVA
the scheduled dates exhibits 95 100 Completion

dates were advanced or changed if necessary but Steam generators

every effort was made to meet the schedule The The steam generators for units 14 fig 12 page

work to be completed for unit 1 naturally included 38 with appurtenant equipment were furnished by
completion dates for many items which served all

future units The list for each ensuing unit was some
Combustion Engineering Inc These boilers designed

what different but it followed the pattern set out for to furnish 1,020,000 pph of steam at 1825 psig and
unit 1 1003F are radiant type with superheaters reheaters

and economizers with natural circulation Other

Accessory equlpment The lubrication system equipment includes oil and pulverized coal burners

for units 14 consists of one oil pump circuit for the pulverizers pulverizer fans and piping to the burners

bearing oil system and steam chest servomotors plus air preheater ducts connecting to the boiler andpulasecond oil pump circuit for the governor oil Each verizers soot blowers and controls safety valvesconcircuithas separate impellers on the turbine shaft trols and recorders boiler suspension steel insulation

supplemented with a 60 hp pump for start up and and other items necessary for the boiler operation

stopping besides two 15 hp motor pumps for booster Erection was by TVA forces under the supervision

or for supplying turbine bearings and turning gear of the vendor Total manhours required for each

The main oil system and governor oil systems are also trade to install all steam generating units andequipused
to power the numerous control valves and ment are shown in table 24

governors A reservoir with coolers filters and pumps The boiler material received by railroad was
is located at the 744 elevation extending below the stored in the coal storage yard with few exceptions
floor level Boiler drums were stored on cribbing adjacent to

The lubrication and control system for units 59 the construction track just east of the powerhouse

uses one impeller on the turbine shaft and is supple until needed The first shipment of boiler material

mented with a 150 hp motor for start up a 25hp consisting of boiler suspension structural steel arrived

turning gear pump and a 20hp direct current emer July 15 1952 and the unit 1 boiler drum arrived
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TABLE 24Man hours required to install steam generating units and equipment

Craft Unit 1 Unit2 Unit3 Unit4 Unit5 Unit6 Unit 7 Unit8 Unit9

Boilermakers 138,397.0 118,328.5 113,369 5 112,397.0 272,001.0 243,043.5 206,177.5 186,973.0 157,314.0

Carpenters 2,254.5 3,428.0 3,513.0 2,839.5 6,066.5 6,513.5 6,242.5 5,864.0 5,097.5

Millwrights 4,832.5 4,537,0 5,528.0 4,8t8.5 7,370.5 5,427.0 5,801.5 4,629.0 5,413.0

Electricians 791.5 1,042.0 753.0 747.5 5,127.0 3,782.5 3,686.0 3,354.5 4,316.0

Structural steel workers 2,220.0 1,904.5 2,115.5 1,368.5 3,537.0 1,926.5 2,005.0 2,418.0 2,736.0

Steamfitters 16,835.0 13,211.5 11,846.0 12,224.0 28,842.0 20,843.5 21,174.5 19,544.5 19,525.0

Laborers 8,996.0 10,688.0 7,944.0 9,030.0 15,028.5 13,406.0 10,804.0 7,240.0 3,340.0

Operating engineers 14,219.5 12,522.0 10 t85.0 10,624.5 19,887.0 17,619.0 18,205.5 16,916.0 13,737.0

Sheet metal workers 421.0 262.0 353.0 256.0 272.5 240.5 345.0 379.0 288.5

Miscellaneous 3,354.0 3,123.0 3,060.0 2,216.0 1,126.5 1,898.0 1,409.5 1,426.0 1,938.0

Total man hours 192,321.0 169,046.5 158,677.0 156,521.5 359,258.5 314,700.0 275,851.0 248,744.0 213,705.0

August 29 Erection of building steel was not suf The same general method was used to raise drums

ficiently advanced to start boiler erection before for units 59 which weigh 189,400 pounds with in

March 1953 however assembly of the air preheaters ternals Some boiler horizontal bracing steel was left

started January 1 1953 out until after drums were hung In most cases drums

Steam generators for units 59 fig 13 page 39 were unloaded from rail cars and set outside until

were also purchased from Combustion Engineering ready to load on float Unit 9 drum was brought

Inc These are twin furnace type with a capacity of into the powerhouse at elevation 765 because access

1,280,000 pph of steam at 1840 psig and 1053 F to 725 level was closed

water wall boilers with controlled circulation the re Erection procedure water walls superheaters

heat section being the south furnace of each boiler and reheaters Units 14 consist of one furnace with

Installation of these boilers also under super high temperature superheater reheater andeconovisionof the vendor followed a pattern similar to

that used on the first four boilers The most notable mizer After the drum was hung the uppersupportingsteel was erected fig 115 Upper headers

variation was that as far as possible boiler tubing was

assembled and securely clamped into panels before for economizers superheater reheater rear and side
water walls plus two superheater outlet headers were

moving them from the storage yard These panels

carefully aligned were raised into position ready for hung Connecting tubes from side wall headers to

drum and piping from primary superheater tofinishweldingThis materially reduced the time of raising ing state superheater were erected to hold headers in

the individual tubes and once the panel was aligned

welding of all the tubes in the panel could be made position along with temporary braces
The general method was to erect tubes from the

with little or no adjustments top down using air tuggers The superheater and re

Heliarc welds were made on special connections heater elements bent tube assemblies were hung at

using a welding machine fitted with Heliarc attach the higher elevations along with side and front wall

ment Several stress relief machines were almost tubes Tubes were brought in by truck at elevation
constantly in use one of these was assembled from

available material on the project 765 followed by a line up gang and qualified code
welding crews The alloy superheater and reheater

Start of boiler construction generally preceded tubes producing 1000 F steam were stress relieved

or followed raising of the boiler drum fig 114 by after welding Piping was also stress relleved where

not more than a week required As erection of the furnace progressed down

Erection procedure boiler drums Drums were ward lower side front rear and downtake headers

received on fiat cars transferred to a 75ton float and were set in position and properly supported to receive

moved into basement at elevation 725 Short beams the lower parts of water wall tubes Burners were

for hanging two pairs of 140 ton 8sheave load blocks set in position to permit framing tubes around them

were welded on top of permanent drum supporting The primary superheater and economizer are located

steel at elevation 871 Lower blocks were attached to in a rear section of the boiler where erection of tho

drums through load bail and tube hole cIamps tubes proceeded independently of the furnace Other

Drums were raised by hoisting engine and tilted at an crews lined up connecting piping and put on drains

angle to clear the boiler steel at various elevations vents and valves During erection care was taken to

When raised about 18 inches above final elevation keep the internal of all pressure parts as clean aspospermanentObohs were raised to saddle the bottom sible When welding was completed the unit was

of the drum and were hung from building steel The hydrostatically tested at 3037 pound pressure Leaks

load blocks were slacked off Drums were checked which developed were repaired After the testinfor
rotation and proper elevation and raising equip stallation of refractory insulation and casingpromentwas moved to the nextunit Drums are 66 inch ceeded along with bottom ash hoppers and gas ducts

id by 45 foot 11 y2inch long by 512inch wall thick Figure 116 shows the inside of unit 1 boiler looking

ness and weigh 313,500 pounds with internals up from the ash hopper
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FIGUREll4 Raislng boiler drum for unit 3 weight 229,000 pounds using 2 pair o 140 ton sheave load blocks The dram is

66 inch id by 47 feet 11 inches long

Erection procedure for units 59 was similarexcept
that these units are forced circulation type and

have a superheat and a reheat furnace As erection

proceeded downward the water wall tubes were left

out between furances to provide access for tubes and

other parts Sectional side elevation of units 59 is

shown in figure 13 page 39 Starting with unit

7 some of the water wall and rear wall screen tubes

were clamped together in groups of 7 to 15 and raised

to location which reduced boilermaker man hours

Gas ducts and expansion joints were furnished

on the contract for the following locations

Economizer outlet to air preheaters

Secondary air ducts from air preheaters to

burners

Primary air ducts from air preheaters to

pulverizers

Casing consisted of steel plate stiffened with bars

welded at joints provided with suitable expansion Ficu llSUpper supporting steel or mater umlls super
joints and insulated outside Where possible some heaters and reheaters
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FIcuR 116 lnslde unit 1 boiler looking up from ash hopper showing tubing for furnace water walls superheater and reheater

elements

ducts were assembled at the factory and erected in in operation Controls for oil oil combustion air

large sections as they were brought into the boiler auxiliary air and flame directional controls areloroomby trucks cated in each burner box area part of which arecontrolledfrom the control room Installation presented

Burners and related items A burner box is Io no problem the large burner boxes were swung into

cated in the four corners of each furnace through place and the boiler wall tubing filled in around them

which all fuel and air is supplied for combustion Adjustments were made on the initial startup and

There are four tilting tangential pulverized coaI required
burners in each burner box of the 14 units and three

little adjustment thereafter

of the same type burners in each corner of the dual Boiler casing and insulation The metal casing

furnace boilers of units 59 The same number of refractories insulation and materials used in their

oil burning pilot torches are located in each burner installation around the furnaces were furnished by

box for startup and sustaining boiler pressure during Combustion Engineering Inc This includedinsulano
load Auxiliary air is also supplied through these tion around hot air and gas ducts air preheaters

burner boxes In addition there is one removable soot blower steam piping and ash pit lining besides

oil torch which is snapped onto a fixed air and oil covering for boiler drums headers and the furnace

supply check valve coupling and extended into the wall insulation and casing

furnaces at each corner for emergency use only and The metal casing on all nine boilers was installed

removed after the pilot torches and coal burners are by the boiler erection forces under the supervision of
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Combustion Engineering Inc No particulardifficultywas encountered however a small portion of

casing above elevation 765 of unit 9 was not received

and installed until after the unit was in operation

Furnace refractories insulation and ash pit lining

for units 14 were installed by Rust EngineeringCompanyon contract with TVA Work was started the

middle of September 1953 and except for minor

revisions or changes was completed in July 1954

Some overtime was allowed to complete the units on

schedule

Carter Bearden Company had the same contract

for units 59 They sublet the contract for softinsulationin the furnace walls to Brooks FisherInsulationCompany which had the contract for ductinsulationon the same units Carter Bearden Company

started July 19 1954 on unit 5 and completed unit

9 November 3 1955

Insulation of the boiler gas ducts and related

equipment headers drums sootblowing piping and

boiler roof housing for units 14 was done by North

Brothers starting in November 1953 and completed

with additional work shown on change orders in

September 1954

Insulation of the corresponding parts of units 59

was by Brooks Fisher Insulating Company This work

started in the early fall of 1954 and was completed

April 10 1956 In connection with the furnaceinsulationa change order was issued for installing

gMvanized wire mesh Due to constant use of the

horizontal runs of hot air ducts as walkways during

construction the contractor agreed to install medium

temperature block on the tops of these ducts with no

change in contract price A change was made from

the two coat plastic covering of the ducts on unit 5

to one coat of inch plastic over poultry wire FmuR ll7Bowl mill pulverizers three for each o the

scratched with a inch hard finish insulation ce twin furnaces of unit 9 have a capacity of 35,600 pounds of

ment troweled smooth coal per hour

Accessory equipment Pulverizers for all units

are Raymond No 633 bowl mills of which four mills twin furnaces of units 59 in that the first areconserveeach of the first four boilers and six mills three trolled and motor powered with compressed air

for each furnace serve each of the five larger boilers whereas the latter are activated with electric controls

These mills fig 117 and exhausters fig 118 and motors

delivering coal to the furnace burners are driven The system for each of units 14 consists of 36

direct from a 350 hp motor on a separate concrete water wall deslaggers retractable with 12 inch travel

foundation Some vibration in the fan bearing foun The retractable blowers in the superheat portion of

dation of one or two fans led to experimenting with the boiler extends 19 feet into the furnace when in

a foundation of a welded steel plate base anchored to operation Originally there were ten of these Due

the floor Two of these foundations were made in to insufficient coverage four more were installed in

the field and installed with construction forces Later 1955 Included in the system is a steam cleaning unit

six of these bases were purchased two of these were for each of the air preheaters however these are

installed early in 1957 electrically operated and controlled separately from

The exhaust pipes from the pulverizers to the the soot blowers The control panel for each unit is

fans carrying pulverized coal are subject to abrasion located in the control room The blowers can be

in a sharp turn Several special types of steel have operated automatically in a fixed sequence orinbeenused for patching without appreciable success dividually at no time can more than one blower be

Combustion Engineering Inc furnished Copes operated at a time This panel also holds the con

Vulcan soot blower systems for all furnaces on their trols for preheater cleaning

boiler contracts The automatic sequential soot blow In general the soot blowers for the 59 boilers

er systems for units 14 differ from those for the are similar to those used in the smaller units except
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tubes to dete iorate and in some instances drowned

out the motors Valves on units I4 were 30degreeanglesetting a later model valve with 60degreeangle
setting was furnished on units 59 Someimprovementwas noted in these valves but they also

leaked badly and were not satisfactory An entirely

new design requiring some pipe changes was being

factory tested two of which were furnished for trial

In 1958 TVA changed all the valves units 19 to the

latest type Minor changes have since been made in

the wiring of the units 59 soot blowers

Combustion Engineering Inc furnishedLjungstrom
rotating vertical flow air preheaters fig 119

for heating boiler combustion air by furnace gases

The type of preheaters and equipment is the same

for all boilers except for size Two preheaters were

furnished for each of the nine units Airtemperature
is raised to a maximum of about 535F upon

leaving the air preheaters For units 59 only gas

recirculation ducts with dampers permit recirculating

a portion of warm gas to prevent sweating and soot

deposits on startup The heat transfer elements are

rotated with 72 and 10 hp motors Auxiliaryairoperatedmotors were also installed for emergency
use

The element cleaning system includes both steam

and wash water nozzles attached to an oscillating arm

on the downgoing gas side both of which cover the

element area during one complete revolution of the

FIGURE llSPulverl er exhaust fans are driven by the same heater elements These operate from the control
350 hp 4400 volt electric motors which operate the

pulverizers room they are semiautomatic and powered with a

hp electric motor

The air preheaters were partly assembled in the

they are powered with electric motors Each boiler yard and moved into the building Preheaters for the

is equipped with 48 water wall deslaggers 18 long first units were raised with cranes and lowered into

retractable and 8 long retractable rotating blowers in position through the partly assembled buildingstructheeconomizer section which requires a separate to ture These were also installed before or with the

tation motor The control room control panels hay first boiler erection Erection procedure was changed

ing provision for three future controls are also for units 8 and 9 after the basement was closed

entirely automatic with manual control if desired and Boiler material was moved in on the elevation 765

also carry the controls for the air preheater cleaners floor from the west side Part of the building steel

These panels have individual indicating lights show was left out at this elevation After the boiler and

ing the active blower and several other indicating

lights and gauges indicating any equipment failure

No particular difficulty with delivery orinstallation
occurred although the electrically operatedequipment

required more work and time in installation

and adjusting After the first four units had been in

operation the location of several blowers was changed

for more efficient operation In 1956 a series of

piping from the fly ash vacuum piping system was

extended to the upper doors of the boiler where

flexible tubing could be extended into the boiler to

remove ash accumulated in areas not accessible to

the soot blowers

Often during the automatic blowdown cycle of

units 69 the operating blower would repeat its cycle

The difficulty was eliminated by replacing an RS

relay by a timer to slow up the stepping switch this FIGUREll9Air preheater for unit 9 being skidded into

change was made by the manufacturer at no extra place prior to completing the building steel alter partial

cost Later leaking steam valves caused the lance assembly in yard
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boiler ducts were in place the air preheaters were trol and recording chart instruments The firstshipskidded
into place before completing the building ment was received April 4 1953 installation of unit

steel 1 benchboards and vertical boards started August 3
The preheaters were generally among the first 1953 and the unit 9 board April 15 1955Conshipmentsof the boiler components Assembly of the sidering the numerous parts obtained from several

preheaters was accomplished without undue difficulty subcontractors the delivery assembly and initial

Some trouble with clogging elements in operation re operation was very satisfactory

sulted in changes to the cleaning units Some changes have been made to improve the

For units 14 the steam generator manufacturer operation of several instruments The Republic Flow

furnished 12 Consolidated Maxiflow safety valves Meter Company without charge replaced time delay

manufactured by Manning Maxwell Moore Inc relay assemblies of improved design Changes were

There are four 2 inch valves at the boiler and one made to the coal air temperature controls and the

3inch at the superheater with a total relieving ca Bailey oxygen recorder sampling systems were revised

pacity of 1,211,900 pph of steam and seven 4inch One of the barometers was improperly installed and

on the reheat section reheat inlet and outlet with a the glass tubing had to be replaced Severalinstrutotal
relieving capacity of 1,446,200 pph These are ments were damaged or broken in shipment and thus

all flat seated spring loaded reaction type and dis required return to the factory for repair andrecalicharge
to pipes extending through the roof The bration In 1957 the steam pressure regulators were

valves were set during the startup of the unit as near replaced with more efficient equipment A Republic

as possible to the specified pop off pressures which Flow Meter Company representative checked theoprangefrom 2025 psi to 2085 psi with closing pressures eration of the equipment before the startup of each

of 30 35 pounds lower on the boiler and 470 to 550 unit

psi on the reheat section with a closing pressure 10 The units 59 nocoal flow detectors with relays

pounds lower for increasing flow of coal through the other pulver

The 59 units are equipped with 15 safety valves izers to the unit caused trouble The instruments

of the same design and manufacture of which seven were located above and near the pulverizer feeders of

2inch valves are on the boiler and superheater units 58 When unit 9 was installed they werelowith
a combined total relieving capacity of 1,606,700 cated below the feeder roll Later the compensating

pph of steam and eight 4inch valves are on the re feature was removed from control and theinstruheatside with a combined total capacity of 1,414,200 ments used only as no coal flow annunciators

pph The boiler and superheat valves were set to Boiler room coal scales although purchasedsepopen
at 2060 to 2120 psi and close about 60 70 pounds arately from the boiler were closely associated with

lower while the reheat section was set to open be the boiler operation Sixteen scales for the first four

tween 415 and 450 psi and close at 402 436 units were purchased from Richardson Scale Com
A factory representative assisted in setting the pany The coal that feeds each pulverizer is chuted

safety valves for each unit A number of the valves through the scales which were located on the main

did not adjust to the required limits chattered or floor directly under the coal hoppers TVA furnished

leaked All were 3ring type and after units 14 slide gates which were installed between the hoppers

had been in operation for several months the manu and scales and the coal flowed by gravity from the

facturer agreed to change all drum safeties to the scales to the 16 bowl mills

2ring type The 3ring type was very difficult The scales are totally enclosed allelectricautotoadjust but permitted finer adjustments than the matic weighing and recording units with a capacity

2ring type Repair and replacement of parts for of about 25 tph as weighed through 500 poundhopthese
valves had previously been made by the factory pers All are connected with dust exhaust systems

representative on startup Several top valve elements furnished by other contractors Delivery of thisequipwerechanged to a different metal analysis ment was well in advance of requirements A factory

Difficulties with the valves for units 59 were representative adjusted and examined these machines

about the same as those for units 14 A new design in place

spring was installed in the high pressure valves which Scales for units 5 9 six per unit of approximately

improved them and a number of these valves were the same construction and capacity were purchased

also changed to the 2ring type from Stock Equipment Company Special eonnec

The boiler control equipment furnished by the tions for dust exhaust were later included in the

Republic Flow Meter Company included the bench contract Remote control control room switches

boards boiler controls and metering equipment but permitted the operator to bypass the scales if necessary

did not include the superheat temperature controls During an inspection trip by the vendor’srepresootblower controls or soot blower control cabinets sentative safety switches were installed at no added

for units 59 which were supplied on the boiler expense for the protection of persons working at the

contract scales if the bypass button were pushed by the

Other minor equipment too numerous to detail operator

in this report included boiler feed water controls The steam generators for units 14 are natural

water level indicators and viewers fuel and air con circulation type The 59 boilers are forced circula



188 THE KINGSTON STEAM PLANT

fion type and were furnished with four circulating AII electrical instruments were calibrated and

pumps for each boiler These are vertical class VEM equipment was tested for capacity insulationperpumps
manufactured by Ingersoll Rand Company formance etc by the Electrical Laboratory and Test

specifically designed for this type of service The Branch of the Division of Power Operations

pumps are single stage end suction doublevolutetypewith special provisions for packing against the Prinelpal piping

high pressure and water temperatures involved and

are corrosion resistant Briefly in the water circulat The principal piping system includes all pressure

ing system water from the 60inch steam drum is piping and valves in the transter of steam and boiler

delivered by gravity to a pump suction manifold water from the boiler to the turbine and return fig

then pumped to a discharge manifold forcing it to the 120 This also includes piping to auxiliaryequipfront
and rear wall drums of both superheat and re ment such as heaters condensers and blow off piping

heat furnaces and then up through the wall tubes National Valve Manufacturing Company had the

Injection water from the boiler feed water pumps is contract for furnishing and installing this piping The

forced through a smothering type gland above the contract was extended by memoranda to coverinimpeller
to cool the pump shaft and confine the cir stallation of the turbine steam leads

culating water In addition a cooling water gland is Approximately 2500 tons of piping materialinalsoinstalled below the motor The pumps are sup cluding some 6000 valves and 106,000 pounds ofweldported
by and welded to the boiler circulating water ing rod were used on this installation The welding

piping operation involved the greatest man hour expenditure

One of the circulating pumps on unit 5 failed on this contract During the peak of work one third

about three months after the boiler went into service of the force were welders and almost as many were

Examination revealed that the shaft end and nut be assisting as chippers wrappers and stress relief ma
Iow the impeller had broken off and the velocity of chine operators Code or hot welding alone was

the circulating water forced the broken part against for many months a 24 hourday operation requiring

the impeller vanes damaging them The nut had continuous service of five stress relief machines The

been drawn too tight and had broken from the ex largest joints required an average of 50 hours tocompansionof the impeller hub Some trouble was ex plete and required 125 pounds of welding rod each

perienced from leakage around the shaft but was More than 900 welds were radiographically examined

generally corrected by adjustments and controlling for defects

injection water pressure Second largest operation was the handling and

Appendix G describes in detail the sequence of erecting of the many large prefabricated pipingasstarting
up a boiler as pertaining particularly to unit 6 semblies The fit up of these assemblies wasremarkablyaccurate and a minimum of tailoring was needed

The largest single piece of pipe erected was 50 feet

Testing and acceptance long with a wall thickness of 22 inches and weighed

Final acceptance followed a routine throughout over 10 tons

the construction period An effort was made to test Material deliveries were satisfactory andcornand
release to the Division of Power Operations the pletion schedules were met as required Theinstallacomponentparts of each unit as they were completed

This system also applies to the equipment andmaterials
installed in the service bay smaller buildings

and yard This saved time and confusion when

putting the particular unit into operation The pump
fan valve etc as installed in operable condition was

operated in the presence of delegated poweroperations
representatives field engineers responsible for

its installation and necessary craftsmen to assist with

the operation A schedule was posted in advance of

the release date On the date set the item wascarefully
examined and if acceptable to the poweroperationsrepresentatives an acceptance form was signed

by both divisions The testing consisted of activating

the equipment examination for alignment vibration

electrical operation and or special tests as applicable

The boilers were inspected during and afterconstruction
by the state authorized steam boilerinspectors

Elevators and scales were also inspected and

approved by their respective state delegated F6uRE120 Erection oy the main steam piping for
units required 54g 000 man hours and 106,000 pouanlldsninoef

representatives welding rod the largest joints required 125 pounds
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tion time required for the nine units was 548,000 Insulating oll piping Insulating oil pipingexmanhours The man hours decreased as work pro hibits 66 and 67 was installed in the same manner

gressed on identical units Unit 4 was completed in as the fuel oil piping Three 12,536 gallon under

7000 man hours less than unit 1 and unit 9 in 16,000 ground storage tanks were located in tile same area

man hours less than unit 5 as the six fuel oil tanks for the purpose of storing clean

Erection of piping started March 2 1953 on insulating oil dirty circuit breaker oil and dirtytransunit1 and the contract for the nine units was tom former oil Underground piping connects these tanks

pleted in January 1956 to two pumps and an oil purifier located in the

All welders were qualified in accordance with powerhouse oil purification room The oil room

ASA code for pressure piping and ASME boiler con equipment is connected to both the transformer yard

struction code Each welder accepted had to pass and switchyard by a common underground 4inch

these tests conducted at the jobsite before being oil supply line and a 6inch oil return line running

employed the full length of each yard A valve box connection

is provided for each unit to which a flexible hose can

Auxiliary piping be connected for draining and refilling transformers

and oil circuit breakers The insulating oil lines are

All piping throughout the powerhouse and proj standard weight genuine wrought iron pipe withallect
except the principal piping system mentioned welded fittings

above and minor piping installations made on some

equipment was installed by TVA forces This in Lubricating oil piping Lubricating oil for the

cluded the building heating systems compressed air turbines was delivered to the job in 55 gallon drums

control air oil and hydrogen piping drainage piping which were emptied into the system at the lubricating

etc It was often necessary to change piping and oil filland reject flush mounted box located outside

conduit from the locations indicated on the drawings the northeast corner of the turbine room Thefillto
avoid interference This was done by the foremen and reject line connects underground to thepowerin
charge with the consent of the field engineers the house oil room where a common header interconnects

field engineers noted the changes on their prints for an oil purifier transfer pump and four oil storage

future as constructed revisions Standard types of tanks A clean oil and dirty oil storage capacity of

pipe and fittings purchased from numerous manu 7769 gallons each is provided by two 5760 gallon and

facturers and dealers were stocked with little regard two 2009 gallon tanks located in the lubricating oil

for the particular location for which it was purchased storage room at elevation 744 in the powerhouse ex
Special material was marked and kept separated hibits 62 and 63 Three inch supply and return

Piping installation followed the standard practice lines connect the transfer pump and oil purifier to

Water pipe laid in the ground was painted with the 6000 gallon turbine oil reservoirs for each unit

bitumastic or was covered with plastic tape Each turbine oil reservoir is equipped with coolers

and pumps for maintaining proper lubrication of the

Insulation Insulation for piping of all nine units turbine Piping is so arranged that continuoustenwas
furnished and installed by contract and includes trifuging can be done to clean the oil withoutreinsulating

heaters various tanks draft fans fly ash quiring a unit shut down All lubricating oil piping

collectors and gas and air ducts is schedule 40 standard weight steel with threaded

and socket weld fittings
Fuel oil piping Fuel oil for lighting off the

boilers is provided to each unit from six 12,536 gallon Compressed air system Station service air is

capacity underground storage tanks exhibits 64 and provided throughout the powerhouse exhibits 72 and

65 These tanks are located 38 feet off the north 73 and to all major outlying buildings exhibit 74

east corner of the turbine room Underground piping with the exception of the storage building The

connects the six tanks to the fuel oil pump room lo system is supplied with air by five air compressors

cated in the powerhouse Genuine wrought iron having a combined capacity of 3300 cfm Four

piping 2 and 3 inches with 3000 pound socket weld compressors are located in the powerhouse two each

fittings was used throughout A common loop header at the northeast corner of unit 1 and between units

ran from the fuel oil pump discharge in the pump 8 and 9 The fifth compressor in the system is located

room to each boiler in the utility building and it is presently being main

The copper tubing connecting the oil burners of tained as a spare All buildings furnished with

each boiler to the loop header was originally installed station service air have 1inch outlets equipped with

using cast bronze soldered jointtype fittings and lead Universal hose couplings
base solder A fire occurred around one burner on

unit 5 and the heat melted several fittings loose on Draft equipment

the fuel oil tubing allowing fuel oil to spray on the

fire Serious damage was avoided by closing the Forced and induced dra t JamThe forced and

supply valves subsequent design revisions called for induced draft fans figs 121 alld 122 for the 9unit

changing from soldered joint to compression type plant were furnished by Sturtevant Division ofWestfittingson all fuel oil piping around the boilers inghouse Electric Corporation The heavy duty fans
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FIGURE121 Installation o orced draft fan one o a total

oJ 18 or the 9unit’plant See also figure 17 page 44
FIGURE123 Structural steel erection or induced draft an

duct unit 5

for both size units are similar except for sizeAppendixB Statistical Summary gives further design assure a good foundation 10 inch steel bearing piles

details fig 123 were driven to refusal cut off and the

The fan manufacturer furnished thermocouples footing for the duct supporting structure placed One

for all bearings however TVA supplied the wiring pile was used at each supporting column 4474 linear

and the automatic controls and wiring for the dampers feet of piling was required

supplied with the fans The induced draft fans Io Insulation was placed on all gas ducts by theincatedoutdoors are equipped with water cooled fixed sulation contractor over the wire mesh furnished with

bearings and the motors with heater strips the ducts The insulation exposed to the weather

Air and gas ducts The heavy duty ducts Which was given a coating of mastic a heavy coat of alumiwerenot a part of the boiler contract were furnished num paint and finally painted with exterior paint as

by Connery Construction Company on separate con indicated on the powerhouse paint schedule

tracts for units 14 and units 59 These include the Chimneys The chimneys one for each unit are

combustion air intake ducts and the gas ducts to the comprised of a reinforced concrete shell with a brick

chimneys Dampers were furnished at the entrance lining and an air space between the concrete shell and

of flue gas to the dust collectors of units 14 none the brick lining Chimneys for units 14 are 250 feet

were used for the 59 units high above ground level while those for units 59 ex
The ducts outside the building and the induced tend 300 feet above ground level

draft fans are of necessity supported on earth fill To The bases of all chimneys extend 41 feet below

ground level This base portion is a hollow cylindrical

shell of reinforced concrete resting on a reinforced

concrete pad 6 feet thick and octagonal in shape fig

124 All chimneys rest on a foundation composed

of a mixture of hard shale and limestone atapproximately
elevation 724

Concrete for the sections of the chimneys below

ground level was furnished by TVA and placed by the

contractor Concrete for the portion above ground

was made and placed by the contractor from materials

furnished by TVA
The top 50 feet of chimneys 14 and the top 100

feet 9f chimneys 59 were given three coats ofchemicalresistant paint the last coat being a medium gray

color

Heating ventilating and air conditioning

FIGURE122 Installation of double inlet induced dra ans The powerhouse and service bay are heated by

and ducts at base o chimney as viewed ore top o steam through the ventilation system Steam is

powerhouse normally supplied from the main boilers at 15 psi to
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30 ton refrigerating unit A 17 ton refrigerating unit

is installed in the sample preparation wing of hopper

building No 1

Ash handling

The ash handling system in the powerhouse was

furnished by Allen Sherman Hoff and installed by

TVA forces including numerous changes andalterationsTVA furnished raw water air electrical wiring

pipe supports and concrete foundations

Furnace ash pyrites and fly ash Essentially

there are two systems of piping The furnace ash

collected in a wet hopper below the boiler is manually

flushed periodically into a small hopper and propelled

through a Hydrovactor or water jet suction to the

outside ash sluice piping The pyrites are alsohydraulicallymoved from hoppers at the individual

pulverizers to the small hoppers at the furnace and

picked up by the furnace ash disposal system Fly

ash is handled separately and delivered to the ash

FIGURE124 Construction of base for reinforced chimney pond in separate pipes Ash from the fly ash col

or unit 1 began November 16 1951 The foundations for lectors is automatically delivered to a manifold by a

all nine chimney bases are 41 feet below ground surface sequential jetting type system opening slide valves at

consecutive hoppers The fly ash is lifted through a

Hydrovactor in the upper part of the building and

the several heating systems Two oil fired boilers of flows by gravity to the ash disposal area Dust from

sufficient capacity to supply heating requirements for the coal bunker dust collectors and transfer structure

the combined building are located on the 751 eleva B dust collector is also delivered to this system

tion floor of the service bay for emergency use Before Dust from the vacuum cleaning system hoppers in the

unit 1 was activated one of these boilers supplied basement is directed into the pyrites suction pipe

heat for the service bay and the completed heating Unit i had been in operation less than two weeks

systems in units 1 and 2 areas when the furnace ash discharge piping had to be re

Each generating unit has a complete heating placed at certain locations due to holes wearing

system consisting of the east basement heating coils through the pipe Considerable repair andreplacewest
basement heating coils turbine room heating ment using repaired pipe was necessary Thevendcoils

heater bay heating coils and blower type or’s engineer on examining the system made several

suspended steam unit heaters located in the boiler changes as follows The pressure in the furnace ash

bay the heater bay the coal conveyor gallery and the discharge lines was reduced by reducing the openings

basement The sheet metal ducts and piping for this in the raw water supply lines to the Hydrovactors

system were prefabricated in the craft shops Hopper grids were changed from cast iron to sheet

Piping was installed from the east basement heat steel Nozzles were added in the back third of the

ing coil blowoff valves through the powerhouse east furnace hoppers to facilitate clearing the hoppers

wall to the transformer yard This was to eliminate Poke holes were installed in the sides of the hopper

the possibility of condensate dropping on the high for manually breaking up crowning and fused chunks

voltage boards at lower elevations TVA purchased clinker grinders for all hoppers two

Heating for the service bay office wing is supplied each for 59 boilers Check valves deleted from the

by steam coils located in the ventilation plenum The contract were later installed and still later moved

maintenance shops are heated by blower type sus down close to the hoppers Hopper access doors were

pended steam unit heaters Fan type electric space rebuilt because of excessive water leaks The piping

heaters are provided for all outlying building arrangement was changed units 14 furnace ash being

Supply and exhaust fans provide ventilation in directed into one discharge pipe and units 59 into

the powerhouse and outlying buildings The duct two others Cost of replacement pipe was high

work for these systems was prefabricated by sheet later special alloy pipe sections were purchased for

metal workers and installed as building erection certain locations which had caused trouble Pressure

progressed gauges were installed on Hydrovactors Hydrovactors

The five unit control rooms shift engineers office largely replaced original Hydroejectors
and storekeeper’s office are airconditioned by 5ton

package airconditioning units The service bay office Fly ash collectors Fly ash collectors for units

wing is air conditioned by a 104 ton refrigerating unit 1 4 fig 125 were furnished by Buell Engineering

The control building office area is air conditioned by a Company Installation was without difficulties
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leaving the building in a group just south of unit

Unit 5 bottom ash is included with units 14 piping

Two bottom ash pipes serving units 69 extend

through the west wall between units 5 and 6 with a

third pipe as a spare laid to the ash pond

Pipe for units 14 is in a concrete trenchextendingwest 387 feet from the powerhouse The entire

length of the trench is covered with galvanizedgrating
including two road crossings reinforced to support

heavy traffic Right angle bends direct the pipetowardthe ash pond through an open trench The pipe

is supported on concrete supports or saddles fig 126

extending across the trench at 30 foot intervals and

passes through 12 inch corrugated pipe sleeves in the

yard track bridge The pipes are above the graded

yard for some distance before extending 100 feet out

on a timber structure discharging directly into the

pond area approximately 10 feet below Pipe from

between units 6 and 7 was extended to the ash pond

in a similar manner The additional piping between
units 5 and 6 that was carried west to clear the

chimneys angles north to the north trench and using

the south wall of that trench as one side parallels

that portion of the concrete trench to the open trench

and to the ash pond Pipe lengths vary from about

1600 to 1800 feet each Two coal dust sluice pipes

from the crusher building were laid on the west side

of the open trench on the same supporting saddles

The original ash disposal pond covered an area

of approximately 57.5 acres ranging up to about 40

feet in depth below the top of the dike This pond

had no outlet as the water began approaching the top
FIGURE125 Unlt 1 fly ash collectors There are 16 cyclonic

elements assembled in a steel housing with two assemblies

per unit

Dampers used only at the inlet of the units 14collectorswere not furnished for units 59 and insulation

was included in the boiler duct insulation contract

Some difficulty with abrasion inside the unit during

the early months of operation was principally caused

by allowing the dust hoppers to become overloaded

which did not permit designed circulation of gases

American Blower Corporation furnished the fly

ash collectors for units 59 These were delivered

assembled as far as possible and were installed with

little difficulty After inspection of the No 7Acoltectorin July 1956 with the vendor’s engineer present

the equipment was accepted

Yard piping and ash disposal The ash sluice

piping system from the powerhouse to the ashdisposalpond was constructed by force account The

yard piping consists of extra strong steel pipe long

bends fittings and cross over sections Pipe was

welded in lengths of approximately 100 feet andconnected
with Rolagrip couplings to permit rotating the

pipe to maintain uniform wear The general plan is

shown in exhibit 1 FIGURE126 Concrete supports Jar ash sluice piping in open

The ash disposal piping for units 14 consists of trench Note 12 inch corrugated pipe sleeves background

two 10 inch fly ash and two 10 inch bottom ash pipe through which ash pipes were carried under yard tracks
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of the dike in the fall of 1955 In December 1955

two drop inlets were constructed to hold the water i

at a constant elevation of about 740 During the

spring and summer of 1958 this area was materially

enlarged and drop inlets were installed during

construction

WATER SUPPLY AND DRAINAGE

Circulating water system

Intake structure The intake structure
lies at the south end of the intake channel figIt 1is27o f

heavily reinforced concrete construction 292 feet long

50 feet high and 53 feet 5 inches wide It houses 18

pumps which supply condenser water to 9 units

Due to the numerous interconnected walls and

the embedded gate guides and other embedded items

in this structure it was necessary to work out adetailedplan of concrete placement sequence in order

to avoid delays

To accomplish this purpose the structure was

divided into five sections horizontally and ninesectionsvertically Concrete was placed in every other

section skipping a section between This permitted

nearly continuous concrete placement avoiding delays

due to lack of forms being stripped etc
FIGURE 128 Setting unit 4 cooling water pumps There are

two pumps per unit with a capacity of 48,000 gpm each

against a head of 21.5 feet Each is driven with a 350 hp

motor

pumps and motors started with unit 5 March 16
1954 A factory representative assisted in theinstallationof these pumps which were completed as needed

unit 9 being completed in September 1955

Traveling screensTrashracks at the outer face

of the intake structure prevent logs and large trash

from entering the pump wells Small trash such as

leaves twigs and sometimes fish is removed from the

water with travelin screens between the trashrwcks

and the pumps Two traveling screens fig 129

for each unit entirely cover the entrance of water to

FIGURE 127 Work on the condenser water intake structure

commenced December 1951 and concreting was essentially

completed in February 1953

Condenser cooling water pumpsEight pumps

and motors for units 14 are vertical single stage

pumps directly connected to outdoor type motorssupportedon the deck of the intake structure fig 128
The pumps were installed by TVA forces with the i

supervision of a factory representative Installation V
started February 11 1953 and was substantiallycompleted

in March of the following year as the pumps
were received

FIGURE 129 Houslng over traveling screen One screen for

The pumps for units 59 are the same type as each pump removes all water borne objects greater than

furnished for the first four units Installation of these inch before reaching the pump suction
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the pumps They are made of 2 by 10 foot screen vided with steel flanges and bolts for tightening at

panels interlocked and attached to chains operating the top were placed around the joints and thin grout

between sprockets at the bottom and drive sprockets poured into a space left at the top This grout filled

supported on the intake structure deck The baskets the open groove between pipe sections and served to

or screen panels are made of 12 gauge galvanized protect the rubber gasket After this grout had set

wire with 3inch square openings The tachometers the bands were moved forward and reused The

were wired to the control instrument panels in the conduit was then ready for backfilling

water treatment plant by TVA forces Wash water At the powerhouse end passing between the

pumps piping wiring controls and sluicing facilities chimneys and extending for distances varying from

in connection with the screens except for the screen approximately 75 to t00 feet poured inplacereinwashing
nozzles and pipe under the hood were fur forced concrete box culverts are used in place of the

nished by TVA pipe conduits These sections are rectangular in

Several changes were made after the screens shape at the powerhouse end with a transition section

were accepted Lights and exterior switches were in to a circular shape near the outer end A 3foot

stalled in all screen hoods and a glass window placed section of Lock Joint pipe was placed and embedded

to view the screen washing area Pressure switches in the end pour to provide a connection with the pipe

were installed on the screen wash water piping and conduit
interlocked so screens could not be run without wash The installation of the intake pipe was completed

water in June 1953 The placing of discharge pipe was

begun in December 1951 and was completed in June

Conduits The condenser water conduits con 1953
sist of reinforced concrete pipe sections fig 130

which were precast on the job site by the Lock Joint

Pipe Company These pipe sections have inside

diameter of 78 inches for units 1 through 4 and 96

inches for units 5 through 9 Joints were provided

with steel facings and a round rubber gasket provided

a flexible watertight joint

Pipe sections were cast in a vertical position A
sheet iron enclosure surrounded the casting platform

and steam curing was applied for about 24 hours

Concrete was furnished by TVA and placed under

TVA inspection

Installation of the intake conduit pipe was begun

in March 1952 Intake pipes were bedded in sand

while the discharge pipes were placed on a concrete

slab and concrete cradles poured in place to engage

the bottom segment of the pipe

After the placement of pipes copper bands pro FIGURE131 The permanent access road passes over the

discharge structure

Discharge structure The discharge structure

fig 131 is located southwest of the powerhouse

It is a reinforced concrete head wall type of structure

with wing walls and apron and is the dischargeterminalof the condenser cooling water system Each

conduit outlet is provided with stop log guides Only

two permanent stop logs were purchased Thesestoplogsare to be placed and removed with a mobile crane

as required

Construction of this structure started March 24
1952 and was completed in July of the same year

Condensers and auxiliary equipmentCondensers
and auxiliary equipment include condensers hot

well pumps priming ejectors and steam jet air pumps

or air ejectors with related gauges and condensate

flow controls see figs 24 29 and I9 pages 48
FIGURE 130 Relnlorced concrete condenser water intake 51 and 45
conduits 96 inch id Jor units 59 The pipe was precast by The condensers for units 14 are rated at
contract on the job Joints were steel Jaced and made

60,000

watertight with flexible round rubber gaskets ft and those for units 59 at 80,000 sq ft all radial
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FIGURE132 Installation of steel shells 45 feet long by 11 Jeer in diameter for the intake skimmer wall piers

flow one pass type Welded to and supported by the Skimmer wall A skimmer wall fig 50 page

turbine exhaust hood the condensers are also partly 79 was constructed at the entrance to the condenser

supported on coil springs at the four corners Con cooling water intake channel from the Emory River

densate that collects in the hot well comprising the arm of Watts Bar Lake Steel shells for the piers

lower portion of the condenser is pumped out through each consisting of an 11foot diam shell 45 feet long

two vertical pumps located near the condensers Reg were centered leveled anchored and braced from

ulating equipment prevents removing condensate in four concrete anchors set in the water fig 132
the hot well below a fixed elevation A venturi type After cleaning the rock surface with compressed air

steam jet ejector for ejecting air on start up and these shells were poured to elevation 715 An 8footifnecessary for assisting in maintaining a negative diam shell 30 feet long with slots for receiving the

pressure in the condenser during operation was fur beams was centered in the larger shell and poured up

nished on this contract A steam jet air pump was to elevation 745 After completion of the pier the

furnished for continuous air ejection consisting of two outer shell was cut off under water at elevation 715

stage condensers and jetting steam for removing air and removed The eight piers were completedbefrom
the condensate This is located on the 744 tween January 28 and July 22 1954

elevation floor Erection of the condensers and equip Prestressed concrete beams constitute the wallbementwas done under the supervision of a representa tween each two piers A rubber seal fig 133 was

tive of the vendor placed between the beams This seal extending the
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length of the beam is a strip approximately 1 inches

square with a inch diam hole through the center

and was glued to the top of the beams before setting

in place

On July 23 1954 30 of these beams were placed

with the floating crane and all were in place by

August 2 Grouting these beams at the piers was

completed soon afterward

Rockfill at the south abutment was started by

pushing rock off the adjoining bluff but this was

discontinued because of excessive overburden Later

purchased quarry run rock and furnace slag were
loaded on barges at the north end of the channel

entrance floated to the south side and pushed off the

barge with a bulldozer to complete the fill The
north abutment was filled with the same material

dumped directly into the lake from the vendor’s

trucks to elevation 745 completing the installation

October 27 except for the navigation light which was

installed November 12 1954

Submerged damEngineering layout and aprofileof the channel along the axis of the dam located

at mile 3.9 on the Clinch River and about mile

downstream from the mouth of the Emory River

were accomplished in March 1955 The profile

showed the low point of the channel to beapproximatelyelevation 701.5 thus requiring a maximum

height of fill of 20.5 feet to the crest of the dam at

elevation 722 which is 13 feet below minimum flat

pool level FIGURE133 Leakage between the concrete skimmer wall

The possibility of making the fill from local de beams was minimized by using rubber seal strips glued i
posits of shale either ad acent to or within a short position before placing the beams

haul from the dam site was considered However

a series of tests proved the available material to be Raw water system
too friable and so the idea was abandoned Acontractwas made with a local supplier to furnish quarry Raw water is provided for the powerhousegenrun

limestone at 1.08 per ton The quantity placed eral yard area and all outlying buildings with theexin
the dam was 16,735.80 tons ception of the storage building exhibits 75 through

As the fill progressed continuous soundings were 79 Raw water is used for the fire protection system

taken to ascertain the height of the rock When the lawn sprinkling system cooling water for various

fill had been brought to the plan crest of 722 a cross underground equipment and miscellaneous use

section was taken by means of sounding These see The raw water system is supplied by tenelectrictionsshowed that the rock stabilized itself on a slope motordriven horizontal centrifugal pumping units

varying from about 1 1 to 1.5 1 Observation indi located in the powerhouse near the east wall Four

cated that this variation in slope was largely due to pumps each have a capacity of 2500 gpm against a

the amount of fine material in the rock The average discharge head of 175 feet Six pumps have acaslope
is very close to 1.25 1 pacity of 4000 gpm against a discharge head of 175

It was essential that the completed dam crest feet Suction for the pumps is taken from theconbe
no higher than 722 in order to provide proper denser cooling water intake conduits The pumps

channel clearance for shipping To remove the ex discharge into the plant raw water system whichsupcessthe 1 cu yd drag bucket was replaced by a plies a fill line for the elevated 50O00 gallon capacity

cu yd clam By painting the load line at the proper raw water storage tank located in the general yard

height it was possible to check the height of the dam area northeast of the powerhouse
by sweeping the bucket transversely as the floating

rig was moved along the axis of the dam Excess Main piping headers running the entire length of

material was clammed off and cast aside This clean the powerhouse were installed following erection of

up operation required slightly more than one day building steel Installation of branch lines from the

Final soundings indicated the dam crest to be very mains progressed with completion of otherconstrucclose
to the plan elevation of 722 with projections of tion work in the area Standard weight steel pipe was

only some 6 inches above this used for all raw water piping inside the buildings
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All piping 4 inches and larger was assembled with COAL HANDLING SYSTEM

welded fittings whereas all smaller piping was as Handling facilities

sembled using threaded screwed fittings

Cast iron bell and spigot pipe was used on all Two hopper buildings are provided to unload

lines 3 inches and larger in the yard area Standard coal delivered to the plant by truck or rail Onunweightgalvanized wrought iron pipe was used for loading the coal is conveyed to the crusher building

all underground lawn sprinkler piping for sizing and thence to the outdoor storage area or

directly to the bunkers in the powerhouse Figure

60 page 99 is a general view of the hopper buildings

Treated water system crusher building and coal storage area A general

plan of the coal handling system appears in exhibit 4
Raw water from the condenser cooling water in A detailed description of the system appears

take structure is filtered and treated in the water
inChapter3 under Coal Handling page 98 Construction

treatment plant exhibit 80 Potable water is pro quantities for the principal features of the system

csetassneddardasndforchhluomrinanatedconsaucmcoprtdioinng toWtahteer pforrevuaisleinign

appear in table 25

the boilers is given a primary softening treatment

exhibit 80 with Zeolite and piped directly to the TABLI825 Construction quantities coal handling structures

powerhouse
Super

On thepowerhouseroofarefourtanksor reser strctur0
Excavadon ConcreteReinforcingstructural

volts with a total capacity of 35,650 gallons con Structure cu yd cu yd steeltons steel tons

nected with the potable water system exhibit 81 to

maintain constant pressure throughout the system Hopper buildingNo 1 10,241 1913 173.8 86.3

Float valves and switches in the tanks control the Hopper buildingNo 2 3,306 1644 158.2 53.9

supply pumps at the water treatment plant Crusherbuilding 6,310 1634 169 t 110.6

In addition to the usual use of potable water for Conveyingfacilities 58,519 9119 663.9 331.2

drinking fountain bathrooms kitchen andlaboratoriesthis water was used in condenser water and

sewage chlorination systems and for hydraulically op Excavation Initial excavation for the coalhandcratingthe cone valves and butterfly valves in the ling system including crusher and hopper buildings

condenser cooling water intake structure Originally was started in April 1952 Carryall scrapers were

this water was the only means of operating these used where possible some drilling and blasting were

valves but later connections were made with the raw necessary at the lower elevations where 1 cu yd

water system for emergency use backhoes were used to load pans or EuclidsApproximately80,000 cu yd of earth and rock was excavated

for the coal handling facilities Most of the excavated

Plumbing shale was used for coal yard fill

Plumbing facilities are provided for the power Concreting Major concreting began in June

house and all major outlying buildings The storage 1952 on transfer structure A BC1 tunnel and hopper

building has an individual septic tank and field for building No 1after grouting exposed rock topresewage
disposal All other buildings sewage is dis vent spalling of the shaly foundation Rathercomposed

of in the plant septic tank located at the south plex formwork resulted in slow progress Concrete

west comer of the discharge structure The effluent was placed with buckets and an airoperated skid rig

from this tank discharges into the condenser cooling Figure 134 shows the foundation construction forhopwater
discharge channel A sewage chlorination per building No 2 BC10 tunnel and erection of

building was later added to the disposal system the rotary car dumper in hopper building No 1 For

ease of installation major equipment was placed as

building substructures were raised The greater part

Drainage of the conveyor system is underground and housed

in rectangular reinforced concrete tunnels generally

A complete drainage system is provided for the poured in three lifts Tunnel foundations are of hard

powerhouse all outlying buildings and the general shale or compacted clay and the tunnels werebackyard
area exhibit 2 In locations where the ele filled with clay Seals were used at construction joints

vation prevents gravity drain to the main yard trunk and sump pumps are located at low points forrelinesump pumps were installed The powerhouse moving excess water
has five station sumps each equipped with twoverticalturbine type electric motor driven pumps located Steel erection Major steel erection on coalhandnear

the east wall Each pump has a capacity of ling features began with the crusher building early in

2000 gpm against a discharge head of 70 feet Small March 1953 Approximately 600 tons of structural

duplex sump pumps were installed for de watering steel was involved in erection of the buildingstransvariousoutside structures fer structures and conveyors Erection procedures
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FtGuns 134 Constructlon progress as of March 20 1953 showing placement o concrete for hopper building No 2 BC IO

tunnel and erection of the rotary car dumper in hopper building No I

were similar to those described under Powerhouse

Structural Steel page 163 Figures 135 and 136

show crusher building and conveyor bridge steel

erection

Coal storage yard

The coal storage yard fig 60 page 99 located

west of the crusher building includes an area of 58

acres with an ultimate storage capacity of 1,350,000

tons sufficient to supply the 9unit plant forapproximately
90 days

The northern portion was above grade while a

large part of the south half was below lake level

Earth moving operations were started in September

1951 after clearing Much of the fill material for the

southern portion of the yard was obtained fromexcavationin the northern portion Additional fillmaterialwas required this was obtained from several

areas including the loaded car storage area power

FI6URE 135 lnstallatios of coal chutes vibrating screens house intake and discharge channels and excavation

and crushers in the crusher building January 19 1953 for coal handling facilities A total of 468,300 cu
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side the powerhouse are made from two 10 inch

8.89 pound aluminum channels and those outside the

building are made from two 8inch 4.89 poundaluminumchannels The busses for units 59 inside the

powerhouse are made from two 10 inch 10.02 pound

aluminum channels and those outside the build

ing are made from two 8inch 6.78 pound aluminum
channels Common station service transformer A leads

are made from two 6inch 4.63pound aluminum

channel inside the building and 5inch IPS aluminum

tubing outside the building Common station service

transformer B leads are made from two 6inch 4.63

pound aluminum channels inside and outside the

building as it runs in the cable tunnel from the

powerhouse to the transformer The inside busses

are enclosed in Transite housings while those outside

FXCURE136 Structural steel erection completed or transfer are protected by expanded metal on aluminum frames
structure B and inclined conveyor bridge BC3 and 4 January supported by the buss structure

14 1953 Installation of the conveyor tables and rollers

is in progress Transformer yard

To minimize the effect of differential settlement

yd of material was excavated in the coal yard while special caution was taken in compacting the earth

891,500 cu yd were required for the fill Earth backfill on which the transformer footings are located

moving was done by carryall scrapers in the yard area The fill was placed in 6inch layers and compacted

and with Euclids for the longer hauls where hard by use of sheepsfoot rollers pulled by bulldozers

shale and rock required shovel loading The nine main transformers were received by rail

Although the entire area for the 9unit plant on special dropcenter flat cars fig 138 Because

storage yard was graded the south central area was of their weight they were unloaded in the turbine

first prepared for receiving coal in July 1953 After room by the two traveling cranes and set on their

fine grading was completed in this area a blanket of trucks A 60 ton locomotive was used to move them

crushed furnace slag 6 inches deep was spread and to the transformer yard The weight of transformers

a low grade fine coal was placed as an additional 1 through 4 was 160 tons less oil and accessories and

cover of 6 inches The north and west part of the 5 through 9 weighed 170 tons less oil and accessories

storage yard was graded and covered with the crushed The transformer yard towers support theconslagmat at the same time but was used by contractors ductors of the 161 kv circuits to the switchyard the

and construction forces as a storage lot for permanent high voltage lightning arresters and serve as anchors

materials with railroad switch and tracks for the overhead ground wires about 77 feet above

Six concrete settlement slabs were poured at the ground These conductors are 500 mcm copper

widely separated locations for checking depth of coal cables The towers fig 139 were purchasedcomatfuture dates pletely fabricated and galvanized The conductors

TRANSMISSION PLANT on the towers are 1 inch aluminum tubing for units

14 and the common station service transformers and

The transmission plant includes the facilities for 2 inch aluminum tubing for units 59
transmitting power generated by the nine generating Considerable difficulty was encountered with the

units from the generators to the transmission lines electro coolers furnished for the main transformers

which egress from the 161 kv switchyard fig 137 Originally furnished with 440 slngle phase fans

Construction involved 138,999 cu yd of grading these fans burned out after several days of operation

2966 cu yd of concrete for structure and equipment and were returned to the manufacturer and rewound

foundations and 556 tons of galvanized structural as 230 single phase fans The radiators began to

steel leak after several days of operation and several of

A general arrangement plan of the transmission these had to be returned to the manufacturer for

plant appears in exhibit 93 Exhibit 6 contains the repairs

general ground map plan Equipment data istabulated
in the Statistical Summary page 276 Switchyard

Structural steel erection in the switchyard began

Generator busses in January 1953 and bays 13 to 25 for units 14 were

The generator busses which carry power from completed the following March Since it wasnecesthe
generators to the main power transformers were sary to energize common station service transformer B

fabricated and erected by construction forces The before completion of bays 26 to 37 for units 59 this

busses fig 53 page 84 for the first four units in transformer was energized temporarily through OCB
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Fmu 137 Structural steel erection of switchyard March 19 1953 looking south rom top of water storage tank Powerhouse
structure is at extreme right

954 in bay 25 Common station service transformer

B was placed in service from its permanent location

in bay 29 in June 1955

The bolted steel structures with the exception of

bay 26 were erected by the iron workers Electrical

construction forces erected bay 26 and installed all

switchyard electrical equipment Figure 140 shows

excavation and formwork for switchyard foundations

steel erection is shown in figure 137

The transmission lines were energized in the

following sequence

K27I 52853 K33 Line F I0 654

K31 1 613 53 K33 Line E 1116 54

K33 Line A 322 54 K33 Line C 625 55

K33 Line B 422 54 K27 2 8 555
K33 Line D 9 954 K31 2 816 55

The only difficulty experienced with electrical

FmUsR 138 Unit main transformer weight 170 tons being equipment in the switchyard was the failure of two
received by rail on special drop center fiat car strain clamps used to support the wave traps causing
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FmURB 140 Excavatlon and formwork for switchyard

Joundations

total loss of the traps and trap hardware and nearby

insulator stocks All these clamps were replaced as

soon as possible

YARD FACILITIES

A description of the utility building storage

building hydrogen system and miscellaneous yard

structures and services are covered in Chapter 3 De

Fmull 139 lnstallatlon of common station service trans sign Installation of these facilities involved no
former .4 and leads in transformer yard 4prll 20 1953 special construction problems
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I

POWERPLANT SUPERINTENDANT

ASSISTANPTOWERPLANTSUPERINTENDANT

I

RESEARCH ANALYST I

SAEETYENGINEER CLERK STENO I

I I
I

ADMINISTRATIVE OFFICER I LARORATORY SUPENVIDOR

ASST ADMtNISTNATIVE OFFICER I CLERK TYPIST

l STATSTCAN

3 ENGINEERING ALOES

PAYROLL OFFICER I STORES RECORD CLERKS

IEQUIP

TEST AND INST

MAINT
COAL WATER ANALYSIS

II INSTRUMENT MECHANICS
WATER COAL ANALYSIS

I ACCOUNTANT CLERK I 2 ANALYTICAL CHEMISTS

I TESTS STUDIES I REPORTS 9 CHEMICAL LAB ANALYSTS

TOTAL pERSONNEL

ZI e ENGINEERING AIDES COAL RECORDS
SAMPLING AND PREPARATION

32 MATERIAL TESTERS

TOTAL PERSONNEL

7O

1 I
I

POWER PLANT MAINTENANCE POWER PLANT MHfNTENANCE I

I
SUPERVISOR SUPERVISOR

MECHANICAL ELECTRICAL

GENERAL MAIN T FOREMAN I I ELEECNTGRIN CEAELRINEGNGA MIDEEER L 2 BE2LELCETCRTICRIIACNTRIFCOIARNE MEN

TOTAL PERSONNEL

I MECEHNAGNINICEAELRINEGNG’ANIEDEER

I

BLABCLKASCMKITSHMITHHELPER I 27

t
3 MACHINIST FOREMEN 3 BOILERMAKER FOREMEN

30 MACHINISTS 30 BOILERMAKERS

5 MACHINISTS HELPERS 3 BOILERMAKER HELPERS

TRUCTRURAL IRON WORKERt 3 SAETMEN I

PAINTENFSORMEINMTAENR SSCARPENTERS
ITENDER

I

S SHEETMETAL WORKERS tjJASR SES 72AN I

STRDGI KBRIVERS
r

TOTAL PERSONNEL OPE TING SUPERVISOR

137

ASSISTANT OPERATING SUPERVISOR

I

I I I I

SSNIETEINOB NKENEN T1SORS I I
23 ASSISTANT SHIFT ENGR5

41 UNIT OPERATORS I

4 ASST UNIT OPERATORS I I I I I

I IO SWITCHMAN 3 LABOR FOREMEN

50 AUXILIARY OPERATORS 3 COAL TOWER FOREMEN S COAL HAULING FOREMAN TRACK FOREMEN 9 SCRUBBER LABORERS

5 SR SWITCH ARB OPERATORS ID GONVEYOR GAR DUMP 17 HEAVYEQUIP OPERATORS MARINE PILOT

OPERATORS I0 TRACK LABORERS 56 LABORERS
4 DECKHANDS

TOTAL PERSONNEL

3Z1

FIGURE 141 Orgaegixatios chart of plant operating personnel providing around the clock supervision maintenance and

productlan



CHAPTER 6

INITIAL OPERATIONS

The period of initial operations begins with the EQUIPMENT PERFORMANCE

first unit operation in January 1954 through all nine Operation of major steam plant equipmentconunitsto June 1958 Since initial operation of the tinually involves difficulties of one kind or another

first unit the plant was used to assist in carrying and during the initial operations period especially

the system base load After each unit was balanced numerous equipment adjustments and repairs are

and test operated at various loads it was put into expected The difficulties related in this section were

commercial operation and removed from service only satisfactorily corrected in most cases In all cases

for annual inspections or for short periods to perform the operating limitations of the equipment were

necessary maintenance The operating organization determined

as shown in figure 141 is based on a 40hourworkweekand continuous operation of all nine units at

full load Boilers

Boiler deficiencies had a significant effect on

Personnel requirements operating and maintenance procedures Frequent

While the plant was being built student unit outages were experienced from boiler tube

operators were placed in training at Watts Bar failures caused by excessively high tube metal tern

Steam Plant to take care of anticipated requirements peratures in the high and low temperaturesuperfor
operators During the period of construction the heaters and reheaters During the early stages of

Widows Creek Johnsonville and Shawnee Steam operation of units 1 through 4 the boiler manufacturer

Plants were placed in commercial operation and placed a limit on the metal temperatures of thelowoperators
from these unit type plants were trans temperature superheater terminal tubes Thislirniferredto Kingston Steam Plant to serve as a nucleus tation frequently determined the maximum load that

for the operating organization there As additional could be carried The limitation was removed after

units were placed in operation personnel require a series of boiler revisions that included changing

ments were supplied largely from within the TVA low temperature superheater surface to economizer

training program surface bypassing low temperature superheater

elements and experimenting with flue gas diversion

However difficulties continued with tube failures in

POWER PRODUCTION RECORD this section The thinning of reheater tubes from

The dates of initial operation and commercial oxidation contributed to most of the reheater tube

operation for the nine units are as follows failures in units 1 through 4 The boilers of units 5

Unit Initialoperation Corn ial operation through 9 experienced a large number of outages due
to superheater and reheater tube failures Many of

1 January 30 1954 February 8 1954 these failures occurred in type 391 austenitic stain

2 April 25 1954 April 29 1954 lesssteel tubing This difficulty has been attributed to

3 June 5 1954 June 11 1954 the low creep rupture strength of type 321 alloy when

4 July 23 1954 July 27 1954 heat treated at temperatures in the order of5 November 26 1954 January 18 1955
1750 F

6 February3 1955 March 3 1.955 The stainless steel tubing of unit 5 was replaced with

7 April 19 1955 May 6 1955 new material The tubing from unit 5 was heat

8 July 9 1955 August 3 1955 treated and reinstalled in unit 6 The corresponding

9 November 25 1955 December 2 1955 tubing for units 6 7 8 and 9 was removed from the

The plant operated continuously since the first boilers heat treated and then replaced in eachsucunitwas released for commercial operation with the ceeding boiler Tube failures in the low temperature

exception of a few short periods during the first four superheater resulted in the replacement of certain

months when one or more of the units were out tubes with higher alloy tube material Many water

of service for adjustments and maintenance Table wall tubes failed as a result of internal corrosion

26 lists operating data for the fiscal years 1954 1958 Changes in boiler water treatment the enlargement

203
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TABLB26 Geratlon by months fiscal years 1954 tkrougk 1955

Average

hourly ggggggggg Unit

Gross Net generaqon Rated availability

Fiscal generation generation Net peak per untt capacity Btu per factor

year kwh kwh load kw kw kw net kwh percent

1954

January 653,000 5,000 40,000 34,880 135,000 m
February 80,649,000 76,258,000 146,000 116,350 135,000 I0,080 I00.0

March 100,567,000 95,002,500 154,000 151,160 135,000 9,960 89.9

April 115,112,000 108 783,500 282,000 157,830 270,000 9,900 96.5

May 164,019,000 155,105,500 290,000 136,4 70 270,000 9,950 81.1

June 236,198,000 223,412,500 422,000 138,060 405,000 9,850 89.9

697,198,000 658,557,000 422,000 145,010 405,000 9,880 89.2

1955

July 306,233,000 290,011,300 557,000 133,700 540,000 9,760 95.2

August 378,187,000 358,842,500 594,000 140,700 540,000 9,610 96.1

September 401,112,000 380,648,500 597,000 141,960 540,000 9,660 98.5

October 433,295,000 411,024,500 580,000 146,400 540,000 9,590 99.5

November 375,240,120 355,606,620 644,000 146,000 720,000 9,680 88.2

December 479,281,690 456,795,440 785,000 146,390 720,000 9,720 100.0

January 529,377,450 499,843,450 759,000 152,090 720,000 9,710 98.2

February 478,602,970 452,801,970 866,000 148,910 900,000 9,650 82.9

March 591,546,580 561,204,580 910,000 158,570 900,000 9,640 83.4

April 609,752,880 577,945,880 1,068,000 148,440 1,080,000 9,560 92.0

May 764,451,000 725,999,000 I 140,000 162,450 1,080,000 9,580 91.9

June 789,468,000 749,861,000 1,126,000 164,050 1,080,000 9,600 95.5

6,136,547,690 5,820,234,740 1,140,000 155,850 1,080,000 9,640 92.5

1956

July 873,098,000 828,657,000 1,284,000 171,140 1,260,000 9,730 98.0

August 896,785,000 850,769,000 1,282,000 167,160 1,260,000 9,630 90.9

September 921,352,000 874,909,000 1,300,000 169,520 1,260,000 9,630 94.4

October 948,909,000 900,816,000 1,337,000 171,370 1,260,000 9,650 93.0

November 889,181,000 843,251,000 I 364,000 169,050 1,440,000 9 720 90.1

December 1,047,400,000 994,300,000 1,488,000 172,110 1,440,000 9,570 91.2

January 1,133,650,000 1,076,293,000 1,530,000 174,276 1,440,000 9,700 97.6

February 908,382,000 860,328,000 1,548,000 160,281 1,440,000 9,780 90.5

March 80,135,000 842,047,000 1,218,000 149,667 1,440,000 9,570 89.4

April 870,376,000 823,514,000 1,326,000 152,883 1,440,000 9,670 87.9

May 1,036,980,000 983,001,000 1,491,000 169,903 1,440,000 9,480 91.8

June 1,019,763,000 967,242,000 1,555,000 176,897 1,440,000 9,560 89.3

11,436,011,000 10,845,127,000 1,555,000 167,320 1,440,000 9,640 91.9

1957

July 1,064,273,000 1,008,983,000 1,538,000 174,940 1,440,000 9,520 91.4

August 1,046,212,000 991,797,000 1,527,000 171,210 1,440,000 9,580 92.2

September 1,005,447,000 952,740,668 1,524,000 174,050 1,440,000 9,600 89.7

October 1,076,074,000 1,019,681,000 1,504,000 171,740 1,440,000 9,660 94.0

November 1,016,649,000 962,763,000 1,485,000 176,980 1,440,000 9,460 89.9

December 1,072,346,000 1,015,611,000 1,492,000 173,720 1,440,000 9,600 93.3

January 1,130,603,000 1,070,930,000 1,521,000 172,570 1,440,000 9,650 98.3

February 985,158,000 932,980,000 1,511,000 171,050 1,440,000 9,650 95.2

March 1,022,127,000 967,143,000 1,508,000 170,190 1,440,000 9,500 90.5

April 1,006,334,000 952,625,000 1,511,000 173,170 1,440,000 9,600 90.4

May 1,023,530,000 968,918,000 1,457,000 175,740 1,440,000 9,510 87.8

June 976,851,000 924,292,000 1,481,000 175,700 1,440,000 9,580 86.8

12,425,604,000 11,768,463,668 1,538,000 173,450 1,440,000 9,580 91.6
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TABLE 26Generation by months fiscal years 1954 through 1958 Continued

Average

hourly gross Unit

Gross Net generation Rated availability

Fiwl generation generation Net peak per unit capacity Btu per factor

year kwh kwh load kw kw kw net kwh percent

1958

July 977,778,000 924,323,000 1,477,000 167,490 1,440,000 9,540 87.6

August 1,009,630,000 954,305,000 1,466,000 173,430 1,440,000 9,710 87.7

September 948,947,000 896,597,000 1,481,000 169,750 1,440,000 9,670 87.1
October 1,006,341,000 951,145,000 1,470,000 171,910 1,440,000 9,740 88.2

November 946,865,000 894,664,000 1,293,000 167,330 1,440,000 9,820 87.7

December 1,003,152,000 947,414,000 1,491,000 164,710 1,440,000 9,840 91.7
January 978,097,000 923,187,000 1,301,000 168,170 1,440,000 9,830 87.3

February 895,493,000 844,829,000 1,482,000 167,980 1,440,000 9,840 89.2

March 978,869,000 924,355,000 1,299,000 167,300 1,440,000 9,840 87.9

April 862,616,000 813,756,000 1,290,000 164,790 1,440,000 9,830 86.5
May 924,492,000 872,796,000 1,299,000 160,720 1,440,000 9,780 86.5

June 871,233,000 822,031,000 1,294,000 164,950 1,440,000 9,740 83.1

11,403,513,000 10,769,402,000 1,491,000 167,400 1,440,000 9,770 87.5

of selected tube circuit orifices and the chemical port system led to the use of seamless steel exhauster

removal of operational deposits practically eliminated elbows in place of fabricated elbows resulting in

water tube failures increased life and reduced maintenance of these parts

Low temperature superheater terminal tubes and

other tubes in the high temperature zones of units 1 Induced draft fans

through 9 experienced failures ranging from cracks to

complete ruptures The alloy used in these tubes The induced draft fans of units 1 through 4

was not adequate for the temperatures encountered have inadequate static pressure characteristics to

A partial substitution of better alloy tubing was made handle the required gas flow for full load operation

in units 5 through 9 of these units Higherthan expected draft losses

through the gas path are largely responsible for this

Boiler circulating water difficulty Some fans have been equipped withspinpumps
units 5 through 9 stop sheets in the fan inlet housings This action

resulted in a modest increase in the fan static pressure

Failures of discharge valve stems were corrected and capacity The induced draft fans of units 5

by a change in material Pump shaft failures were through 9 experienced welding failures whichperexperiencedwhere the shafts were threaded for the mitted the infiltration of fly ash into the void space

impeller nuts This difficulty was corrected by a between the fan rotor center disc and deflection cones

change in shaft material Revisions to the pump resulting in unbalance and vibration of the fan rotor

packing glands and lubricating system were necessary This difficulty was corrected or prevented on all 18

as the result of failures of the radial and thrust induced draft fans by the plant maintenanceorganibearingsSerious failures of the casing joint studs zation Several failures occurred on the induced

were corrected by the use of studs of improved design draft fan motor centrifugal switches resulting inshutand
by the spot facing of the nut seats These pumps downs of the pulverizers and forced draft fans Plant

experienced frequent unintentional shutdowns re forces made corrective modifications to these switches

sulting from vibration and shock effects on certain on all induced draft fans

components of the pump controls This condition

was corrected by the relocation of the affected Forced draft fans

controls to positions free from shock and vibration

Welding failures occurred at the attachment of

Pulverizers the side disc to the hub The addition of gussets

and heavier cones hub to disc corrected the weld

Failures of the concrete bearing pedestals for failures at that point All fan blades were reinforced

the pulverizer exhauster fans occurred resulting in at this point with doubling plates Excessive vibration

extensive damage to the pulverizer drive motors the of the fan housings was corrected by the installation

exhauster fans and the concrete foundations Those of additional internal and external reinforcing

pedestals that failed were replaced by fabricated steel members This action greatly reduced excessive

pedestals Severe erosion in the pulverized coal trans maintenance on the fan casing insulation
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Air heaters tightness of the stator laminations The generators

of units 5 through 9 experienced considerable difficulty

Performance tests on the regenerative air pre with vibration and burning of the collector rings a

heaters indicated substandard performance Sealing condition which required the resurfacing of the rings

strips were installed to reduce the bypassing of gas and a change in the grade of brushes
around the heating elements Subsequent tests

indicated reductions of about 10 F in the exitgas

temperatures Trans formers

A large number of motor failures occurred on

Turbogenerators the main transformer cooling fans requiringrewindingof the fan motors Many of the main

Units 1 through 4 turbogenerator thrust bearings transformer oil coolers experienced leaks thatnecessihavecaused a serious problem These bearings tated return of the coolers to the manufacturer for

operated with excessive temperatures just under the repairs

point of bearing failure Several bearing modifications

were effected including a more liberal oil supply Fly ash
The combined benefit of these revisions allows con

collectors

tinuous operation with a reasonable margin of safety The cyclone collectors of units 1 through 4

as long as no sudden additional thrust load is applied resulted in high maintenance costs due to excessive

Bypassing high pressure heaters at full load frequently erosion of the collector cones Changes in the grade

imposes an additional thrust load sufficient to cause of steel used for the collector cones proved to be

thrust bearing failure The automatic bypass feature ineffective Current experiments indicate that a

has been disconnected and the operator is relied upon moldable refractory repaired at about 6monthinto
bypass the high pressure heaters manually when tervals is effective in preventing cone wear and in

necessary A substantial block of load is dropped reducing induced draft fan erosion The tubular

before bypassing the heaters in order to bring the precipitators of units 5 through 9 experienced rapid

total thrust within range of the bearing capability wearing through of the tubes causing the dust laden

The intermediate pressure turbine spindles of flue gas to bypass the precipitator tubes This

units 1 through 4 cracked where the blades fasten situation resulted in low dust collection efficiency

into the spindle groove A temperature limitation and severe erosion of the induced draft fans One

of 950 F was imposed on all four units by the collector was equipped with cast iron precipitator

manufacturer A revised method of blade installation tubes to evaluate its erosion resistance properties

and an improved locking device were adopted and

cooling steam was supplied to the shaft that had FUEL SOURCES AND DELIVERY
experienced potential failure The reheattemperaturewas returned to the normal 1000F after the TVA purchases coal in accordance with Section

revisions were completed on each unit 9b of the TVA Act and an administrative code

Spindle blade and shroud difficulties were ex approved by the Board of Directors All coal except

perienced in the highpressure turbines of identical occasional emergency purchases is bought on the

machines elsewhere To minimize this possibility at open market after competitive bidding Not less

Kingston the superheat temperature on units 1 than 75 percent of the estimated burn tonnage for

through 4 was reduced from 1000 F to 950 F and the power system is purchased by term contracts

remained at this level until appropriate revisions were the remainder is obtained by spot purchases

made by the manufacturer These limitations com All termcontract coal purchases are based on

plicated operations increased maintenance and sealed bids submitted in response to invitations to

reduced efficiency bid which have been well advertised in the coal

The unit 5 turbine experienced blade failure industry The contracts are usually made for a

shortly after it was placed in service The manu term in the range of 1 to 3 years although some may

facturer made a series of tests to determine the run for as little as 6 months and a few have been

trouble and took corrective action on units 5 through written for possible maximum terms as long as 10

9 These turbines have performed satisfactorily since years Spot purchases which are required tomaintherevisions were made tain the best delivery ratio to burn tonnage are the

The generators of units 1 through 4 experienced result of awards made weekly on unsealed bidssubsome
difficulties which resulted from looseness of mitted in response to monthly invitations which are

the stator laminations Small pieces of stator larni mailed to possible suppliers over a wide area

nations have broken loose and caused localized stray Delivery on these short term purchases is limited to

currents in the stator core On one occasion sufficient four weeks

heat was generated to cause a stator winding failure Contracts and spot purchases of coal are awarded
Efforts to correct this condition involved the to vendors on the basis of the lowest evaluated cost

shrinking in place of the core rings to maintain per million Btu delivered to the plants The evalua
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tion includes an adjustment for the excess of total fuel supply program and future permanentbargeash
and sulphur content over a standard of 5 percent unloading facilities are considered a possibility The

In addition to the cost of the fuel such factors as location of the plant is particularly favorable to

conformance of coal quality with specifications direct truck shipment from the mines and increasing

delivery schedule and financial responsibility skill quantities of coal are received in this manner Since

experience and record of integrity of the vendor are no permanent facilities for barged coal were provided

considered in awarding the contracts and long range supplies of truck coal are unpre

TVA began the purchase of coal for the dictable the rail facilities were provided with the

operation of the Kingston Steam Plant in 1953 capacity to handle the entire station coal require

Listed in table 27 are the amounts of coal purchased ments Table 30 shows Kingston coal receipts by

and consumed during fiscal years 1953 through 1958 mode of delivery The powerhouse bunkers have a

nominal capacity of 2400 tons each or approximately

TABLE27 rons purchased and consumed 1953.1958 41hour supply for units 1 through 4 2600 tons

or 34 hour supply for units 5 through 8 and 2800

FY Tons purchased Tonsco ed tons or 36hour supply for unit 9
1953 362 Highway trucks delivering coal to the plant are

1954 988,905 262,807 weighed and sampled individually
l955 2,439,291 2,315,007

There are sepa

1956 4,105,278 4,290,073 rate facilities for processing two lanes of trucks

1957 5,122,495 4,698,506 including weighing sampling and dumping As

1958 4,217,808 4,325,671 many as 800 trucks can be processed in one 8hour

shift by using all the truck handling facilities Each

The majority of coal deliveries were made from truck scale is rated at 50 ton capacity
mines in District No 8.1 These mines are located in

Anderson Campbell Claiborne Cumberland Fen
TABLE 29Kingston coal receipts by state o origin

tress Morgan Overton Roane and Scott Counties in thousands o tons

in Tennessee and Bell Clay Harlan Knox Laurel
East West

Leslie McCreary Pulaski Rockcastle and Whitley Fhmalyear Tennessee Kentucky Kentucky Total

Counties in Kentucky Lesser amounts of coal were

received from mines in District No 13.1 These mines 1953 1 1
are located in Bledsoe Hamilton Marion Rhea and 1954 918 68 3 989

Sequatchie Counties in Tennessee 1955 1,950 487 2 2,439
1956 3,363 713 29 4,105

Some typical analyses of the principal seams from 1957 4,308 813 1 5,122

which coal is obtained are listed in table 28 1958 3,691 527 4,218

1 Less than 500 tons

TABLE28 Coal analyses

Coal contents District No 8 District No 13 TABLE 30Kingston coal receipts by mode of delivery

as received Dean Bon Air Sewanee in thousands ol tons

Moisture percent 4.3 5.0 4.5 Fiscal

Volatile matter percent 35.0 33.8 30.2 year Rail Rail barge Barge Truck Total

Fixed carbon percent 46.2 47.7 55.8

Ash percent 14.5 13.5 11.5 1953 1 1 1
Sulfur percent 3.8 3.4 1.5 1954 837 152 989

Heat units Btu lb 12,000 11,870 12,600 1955 1,972 467 2,439

1956 2,726 83 264 1,032 4,105

1957 3,204 439 149 1,330 5,122

Direct rail deliveries from Tennessee are made 1958 2,017 289 220 1,692 4,218
by the Tennessee Central Railroad and from

Tennessee and Kentucky by the Southern Railway 1 Le than 500tons

alinvderiLeosuisavrielle madNeashfvroilmle RDaiilsrtoriacdt NDoi rect13b 1argeOndley
Coal is stored in a tightly compacted pile through

Tennessee coal is received by truck At certain times the use of large rubber tired tractor scraper units that

Draiislt rbiacrtge Ncoo

al

9h 1as bTeeanblerece2iv9edshforwoms WKiensgtstKonentucckoyal
aolpseoratiosenlsf loadThefro5m8 acrethestorpaiglee adreuaringwillraecccloaimmminogreceipts

by state of origin date 1,900,000 tons or ll9 day supply at a height

of 25 feet and up to 3,000,000 tons or 188 day

supply at a height of 40 feet The 1000 tph

FUEL HANDLING capacity cantilever type stocking out conveyor ex
Permanent handling facilities are provided for tends from the crusher building to the east side of

rail and truck coal only However a temporary the storage yard terminating at sufficient height

barge unloader has been utilized extensively in the above ground level to permit coal to be discharged

directly into the scraper bowls for placement on the
1 Producing district designated by the Federal Bituminous Coal Act

of 1937 storage pile There are two 100 ton capacity re
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claiming hoppers one on each side of the stocking The highest overall plant efficiency and the

out conveyor Each hopper feeds a separate lowest possible maintenance cost are prime objectives

1000 tph conveyor system to the powerhouse bunkers of this station however the heavy demand factor of

The rubber tired tractor scraper units transfer the the Oak Ridge load has made it impossible to follow

coal from the storage pile to the reclaiming hoppers the most desirable program of operation and mainte

Both crawler type and rubber tired tractors are used nance As system capacity increases the Kingston

for cleanup dozing at the reclaiming hoppers and the operation is expected to assume a less demanding

stocking out conveyor One tractor scraper combi pace

nation with 47 cu yd struck capacity one with 30 Controls for each two units are housed in a

cuyd struck capacity and three with 24 cu yd struck common control room The unit design has followed

capacity one rubber fired and three crawler type the unit type construction with the exception of a

tractor dozers and one 24 cu yd scraper for standby few items such as raw water control and station

use comprised the mobile equipment on the storage air lighting off oil etc which are common to the

yard at the time of this initial operations report June plant The grouping of controls for two units into

1958 one control room has made possible a more pro

The temporary barge unloading facility consists ductive utilization of operators time and has also

of a 60 ton crawler type revolving crane converted allowed more attention to equipment duringemerfrom
diesel to electric power operation and mounted gencies since the operators assist each other during

on a sheet pile cell An average unloading rate of such periods

300 tons an hour can be maintained with the use of Considerable attention has been given to the quick

a 6cu yd clamshell bucket A capstan type winch starting of units Quick starting procedures ingenanda 410 hp twin engine towboat provide the means eral are limited by gas temperature entering the boiler

for handling barges screens and boiler drum temperature differential

The plant is a primary source of power for the A careful monitoring of these two items on natural

Oak Ridge atomic energy project The nature of circulation boilers allows considerable reduction in

this load has required continuous maximum genera time required for placing boilers in service over that

tion from all available units Units 1 through 4 normally expected However other factors such as

have operated at net loads of 135,000 kw or greater the necessity of warming generator rotors setting

and units 5 through 9 have operated at Ioads of safety valves and checking various other items as
200,000 kw or greater for sustained periods of time sociated with the return of a unit to service after an

In fact the station was designed to operate base extended outage for maintenance make quickstartloaded
a major portion of the time The operating ing an infrequently used procedure With theforcedproceduresare consistent with this aim in that when circulation boilers supplying units 5 through 9 boiler

units are removed from service for scheduled and drum temperature differential is no problem The

nonscheduled outages they are returned to service drum circulation is such that water traverses its entire

as quickly as sound operating practice will allow Periphery and therefore obviates any material tem

Occasionally system requirements demand a reason perature differential There have been times when

able departure from established practice long enough the demand for power was such that the quickstarttosatisfy an emergency ing procedure was utilized to considerable advantage



CHAPTER 7

COSTS

ORGANIZATION AND DIVISION bills and if applicable over short and defective

OF WORK reports These data formed the basis of finalacceptanceof the charge Vouchers were then prepared

The responsibility for accounting of construction and forwarded to the Knoxville office for payment

costs for the Kingston Steam Plant was assigned to The accounting office retained one copy of the

the Chattanooga Construction Accounting Office voucher complete with supporting documents which

which also performed the accounting for the Widows after entry was filed numerically by months and

Creek Steam Plant various hydro plant additions one copy of the voucher with no supporting data

and the work of the Construction and Maintenance which was known as the vendor’s file was filed

Branch The chief accountant of the Chattanooga alphabetically

Construction Accounting Office coordinated the field Payroll distributions warehouse issues machine

work in accounting costs payrolls and warehousing time distributing clearing account distributiontransthrough
his field liaison officer fers from other offices and corrections andadjustments

were summarized on journal vouchers These

Accounting vouchers were filed numerically by months with

supporting papers attached with the exception of

Bookkeeping postings were made from documents warehouse issues and machine time distribution

such as public vouchers for purchases and services Warehouse issues were filed by account number by

other than personal journal vouchers shipping months and machine time reports were filed by

tickets retirement notices invoices issued cash collec
tion reports and shop orders They were made di

machines by months

rectly to cost accounts with a description showing the Incoming shipping tickets supported charges

nature of the item the document number and the from other offices and were summarized on journal

amount These postings were made with a book voucher Outgoing shipping tickets or those covering

keeping machine and a cumulative total for the shipments of materials or equipment from the project

month was automatically extended Each ledger were posted and filed numerically

sheet account was made in triplicate and the balance Billings to outside parties were made on an

of the account at the beginning of the month was invoice form one copy of which with attachments

the last entry at the end of the month so that both was retained for posting to the ledgers

the monthly and the to date totals appeared on the Cost of fabrication of permanent materials only

face of each account Since the divisional budgets was collected on individual job orders and at the end

of TVA are prepared in terms of objects of expendi of the month journalized and filed with the journal

tures as well as in terms of purposes for which the voucher

expenditures are made separate object of expenditure

sheets were set up to record expenditures identified Cost engineering

and grouped to show income and expendituresaccordingto the nature of the service or article involved This unit established and maintained a jobclassiand
by organization Totals on cost account ledger fication of accounts in accordance with requirements

sheets were balanced by organizations with totals on of the master classification of construction accounts

object of expenditure ledger sheets eliminating the set up the total budget at the beginning ofconnecessityfor maintaining other control accounts for struction from information obtained from construction

the cost account ledger sheets Monthly financial schedules the original estimates and the jobclassifireports
were prepared directly from the ledger sheets cation of accounts prepared monthly budget studies

and consisted of trial balance organization statements to incorporate quantity and cost changes as the work

and object ofexpenditure report progressed and prepared fiscal year budgets based

Invoices were received by the accounting office upon the original budget as modified by changes in

dated verified and checked against proper purchase both the construction schedule and actual costs This

order and or contract Receiving reports were pre unit established routines for the collection of field data

pared by the warehouse and forwarded to the such as use of electricity compressed air raw water

accounting office along with delivery tickets freight and other clearing accounts to enable monthly clear

209
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ances of these facilities In addition this unit forwarded to the Division of Materials which handled

informed the field and office engineers of data all purchases through regular procedures as established

required for distribution of costs such as concrete by the TVA Act Upon delivery receiving reports

reinforcing steel and permanent electrical conductor were prepared checked with the purchase order

and conduit coded all labor material machine time and or contract and forwarded to the accounting

and shop costs established use rates for machine office

time checking these rates periodically for correctness Receipt of material involved proper tagging and

prepared requests for inventory to be obtained from storage and entry on the stock ledgers for inventory

the field and office engineers for preparation of cost items If the material was not an inventory item it

and final plant record reports prepared periodic was tagged and stored pending need for installation or

cost analyses for the information of job management use In order to account for these latter items a

currently prepared analyses of accounting records commodity file was kept requisitions purchase orders

and upon completion of work reconciled these records and or contracts receiving reports which recorded

with final inventory data furnished by the various location in warehouse or storage yard and storeroom

engineers and then from these reconciliations pre requisitions listing date of withdrawal and person

pared the final cost report and plant record reports making withdrawal were filed by requisition number
All inventory material was issued to the job on

Timekaeping storeroom requisitions This
use for which the material wreaqsuiisnittieonndedd esclriisbteedd tthhee

Timekeeping for hourly employees was controlled items issued and their location was approved and

by use of the brass check system Each employee signed by an authorized person and was signed by

upon reporting for work for the first time was the issue clerk and the receiver They were then

assigned a number and given an identification badge numbered consecutively coded by the cost engineer

and brass check bearing this number He was in priced and extended accumulated monthly and

structed to draw the check when reporting to work cleared to cost accounts by journal vouchers

at the beginning ofeach shift and to drop it at the All materials leaving the project were listed on

check booth after completing his work for the shift shipping tickets These were prepared in the ware

In addition to control obtained by this method of house and transmitted to the accounting office when

checking starting and quitting time field time checks billing was made against the receiving agencyReweremade twice a day and the employee’s presence ceipt for incoming material from other branches or

was noted on the time checker’s sheets These sheets divisions of TVA was effected through completion of

were turned over to a payroll clerk for comparison the inspector’s copy of the shipping ticket

with reports turned in daily by each foreman which All collect freight shipments were made ongovlisted
the employees in his crew and the hours each ernment bills of lading carriers rendered freight bills

worked on an identified job The result of these showing the bill of lading number and accepted the

comparisons formed the basis for payment of hourly accomplished copy of the bill of lading in lieu of

employees The time was posted to individual era payment Settlement for freight charges was made

ployees ledger sheets from these records and the pay by the Knoxville office after audit by the General

rolls were prepared from the ledger sheets Time of Accounting Office in Washington The liability for

annually rated employees was obtained from monthly the transportation charges was recorded through field

time sheets approved by their immediate and general voucher

supervisors In connection with the payrollpreparation
the time office was charged with the SUMMARY OF COSTS

responsibility for making various payroll deductions Costs of the original nine unit Kingston Steam

asduvcahncaess
tax

Trheetiretmimenet offFicICeAv eriBfileude Canrodss diastnrdibuctaesdh
Plant were transferred from construction in progress

accounts to completed plant accounts on a final basis

pay checks on scheduled pay days on June 30 1961 During the preparation of the final

Warehousing cost report following the transfer of costs tocompletedplant certain adjustments internal to and

Permanent material requisitions were prepared between subproject accounts were found necessary

by the Division of Design and forwarded to the The final costs as reported herein at 198,199,849.95

Division of Materials Copies were sent to the project general summary page 911 reflect these internal

office For temporary construction materials repair adjustments

parts and plant equipment a request for purchase The reported costs include steam production

was prepared by the designated foreman supervisor plant consisting of land land rights structuresimorengineer The request went to the warehouse provements and equipment transmission plantcornwherea purchase requisition was written and for prising the related primary substation located on the

warded to proper offices for signature and certifica steam plant site and constructed concurrently with

tion All local requisitions were approved by the the steam plant and general plant consisting ofinterprojectmanager The local requisitions were then site communication equipment
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The finalcostoftheprojectb y characteorfex studiesmaterialasnd equipmentpurchasingexpense

pendituresi sasfollows detaislummary page 212 safetyand publichealthengineeringp ersonneland

trainingservicesa nd constructiomnedicalexpense

Land costs 911,975.94 page249
Constructicoonsts Alltheforegoincgosts indirecdte signand con

Direcctonstructio n184,505,994.38 structioenngineeringe xecutiveand administrative

Indirectonstruction3,428,580.64 187,934,575.02 and othergeneralcosts have been distributetdo

theirrelateddirectconstruction costs The dctail
Distributive general expense

Design and construction summary page 212 of this report shows these costs

engineering 5,666,552.71 as they have been applied to subproject accounts

Executive and

administrative 2,383,115.13 Transferred depreciation in the amount of

Other general 1,408,072.99 9,457,740.83 27,541.84 applies to depreciation accumulated on

certain items of permanent equipment at the time of

198,304,291.79 their transfer to Kingston from other projects page

Transferred depreciation 27,541.84 249
Estimate to complete

contra 76,900.00 Estimates to complete total 7.6,900.00 and cover

the estimated cost of preparing the final cost report

198,199,849.95 completion of corrections to design drawings and the

Denot dit preparation of the final project report page 249
Various statements of cost details are presented in

the following schedules
Land costs amount to 911,975.94 and cover

steam plant and employee housing site land andaccess
road and railway rightofway purchased in fee TABLE31 Final project cost general summary

simple and permanent rightof way easements for

railway and relocated highways Account Description Amount

Direct construction costs total 184,505,994.38 STEAM PRODUCTION PLANT
and cover labor material equipment construction

plant tools shop expense warehousing transporta
1101 LStarnudctaunreds laanndd riimghptrso vements 314 175300 085031 6469

tion and other similar expenditures 12 Boiler plant equipment 83,782,210.33

Indirect construction costs totaling 3,428,580.64 14 Turbogenerator units 56,268,656.41

include superintendence accounting cost engineering 15 Accessory electric equipment 11,611,079.46

and timekeeping personal travel and subsistence of 16 Miscellaneous power plant

employees when in official travel status office supplies equipment 2,126,699.59

and expense construction plant studies design and 189,669,500.94

cost estimates employee housing Federal Employees

Group Life Insurance and Blue cross expense and TRANSMISSION PLANT
public safety expense page 248 42 Structures and improvements 1,045,153.21

Design and construction engineering amounting 43 Station equipment 7,415,621.07

to 5,666,552.71 includes salaries and expenses of the 8,460,774.28

project manager field executive supervisory and

office engineers concrete technicians and inspectors GENERAL PLANT

and consultants Included among engineering serv 78 Communication equipment 174,016.57

ices are foundation borings and explorations field 174,016.57
layout and inspection design of permanent structures

and equipment engineering for relocations and prep 198,304,291.79

aration of plans for site landscaping page 248 Deduct

Executive and administrative costs total Accumulated depreciation on permanent

2,383,115.13 and consist of the Kingston project’s
epqruoijpemcetnst t ransferredfromo th er 27,541.84

proportion of the total general administration of the Estimate to complete eontra 76,900.00

Tennessee Valley Authority page 248 Total 198,199,849.95
Other general costs amount to 1,408,072.99 and

cover such items as surveys for basic controls basic

hydrographic and meteorologic data reservoir water

temperature studies generaJ project investigations and
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TABLE32 Final project cost detail summary

Total Distributive general expense

Land and Design and

Construction costs construction construction Executive and Other

Item Land costs Direct Indirect costs engineering administrative general Total

STEAM PRODUCTION PLANT

Land and land rights

100 Purchase price of land 757,505.28 11,307.45 210.12 769,022.85 346.98 145.99 86.26 769,602.08
101 Expense of land and

privilege ac quisition 59,242.38 59,242.38 728.96 430.70 60,402.04

104 Relocating highways and

highway bridges 95,228.28 125,124.01 2,325.12 222,677.41 3,839.57 1,804.33 1,066.10 229,387.41

I07 Relocating otherstructuresand improvements 80,193.28 1,490.19 81,683.47 7,238.03 1,094.15 646.48 90,662.13

911,975.94 216,624.74 4,025.43 1,132,626.11 11,424.58 3,773.43 2,229.54 1,150,053.66

Structures and improvements

110 Access roads forpermanentuse 395,195.41 7,343.72 402,53 13 12,127.02 5,102.33 3,014.73 422,783.21

111 General preparation

of site 38,396.95 713.51 39,110.46 1,178.25 495.74 292.92 41,077.37

112 General yard

improvements 2 181,080.95 40 529.91 2,221 610.86 66,928.94 28,159.72 16,638.28 2 3,33 337.80

113 Powerhouse 27 575 999.81 5121430.72 28 088 430.53 846,200.80 356,030.98 210 362.32 29 5011024.63

114 Control building 441 279.61 8,200.07 449 479.68 13 541.17 5,697.32 3 3J66.28 472,084.45

116 Miscellaneous buildings 7921037.61 14,718.03 806,755.64 241304.57 10,225.92 6,042.02 847,328.15

118 Water front

improvements 1,040,528.68 19,335.61 1,059,864.29 31,929.80 13,434.16 7,937.6 1,113,165.88

32,464,519.02 603,271.57 33,067,790.59 996,210.55 419,146.17 247,654.18 34,730,801.49

Boiler plant equipment

120 Boilers and accessories 28,708,889.67 533,482.63 29,242,372.30 880,964.81 370,657.61 219,004.52 30712,999.24

121 Draft equipment 11,002,388.41 2041451.76 11 206 840.17 3 37,620.76 142,050.74 83 931.24 11 770 442.91

122 Feed water equipment 6,335,072.36 117,721.42 6452 793.78 194,398.87 81,791.49 481326.83 6777 310.97

123 Coal handling and storing

facilities 9,629,882.55 178 947.19 9,808,829.74 295,503.86 124,330.46 73 461.14 10,302,125.20

124 Fuel burning equipment 5,505,500.80 1021305.91 5,607,806.71 168,942.53 71,080.97 41 998.47 5 889 828.68

76,827.27 4,211,218.15 126,868.47 53,378.71 31 539.02414231004.3125Ash handling equipment 4,134,390.88 5

126 Water supply and

treating systems 1,681,491.38 31,246.30 1,712,737.68 51,598.47 21,709.57 12,827.18 1,798,872.90
128 Boiler plant boards

instrumentsand controls 2,951,000.15 54 836.93 3,005 837.08 90,554.78 38,100.07 22 511.58 3 157,003.51

129 Boiler plant piping 8,366,569.28 1551471.68 8,522 040.96 256,737.66 108,019.94 63 824.01 81950,622.57

78,315,185.48 1,455,291.09 79,770,476.57 2,403,190.21 1,011,119.56 597,423 99 83,782,210.33

Turbogenerator units

140 Turbogenerators 41,622,789.53 773,455.04 42,396,244.57 1.277,242.46 537,387.69 317 517.64 44,528 392.36

141 Circulating water system 5,617,559.11 104,388.23 5,721,947.34 172,381.17 72,527.75 42 853 31 6,009 709.57

142 Condensers and

auxiliaries 4,082,068.61 75,854.99 4,157,9.23.60 125,262.90 52,703.18 31,139.88 4,367,029.56

143 Central lubricating

system 89,077.58 1,655,28 90,732.86 2,733.44 1,150.07 679.55 95,295.90

144 Tu rbine plant boardsmstrumentsand controls 443,539.04 8,242.06 451 781.10 13,610.50 5,726.49 3 383.52 474,501.61

145 Turbine plant piping 364,989.96 6,782.42 37f 772.38 11,200.13 4,712.35 2 784.31 3 q0,469.17

146 Auxiliary equipment for

generators 292,490.71 5,435.21 297,925.92 8,975.41 3,776.32 2,231.25 312,908.90

149 Other turbine plant

equipment 84,453.80 1,569.36 86,023.16 2,591.56 1,090.37 644.25 90,349.34

52,596,968.34 977,382.59 53,574,350.93 1,613,997.57 679,074.22 401,233.69 56,268,656.41

Accessory electric equipment

151 Switchgear 1,604,256.72 29,811.08 1,634,067.80 49,228.44 20 712.40 12,238.00 1,716,246.64

152 Switchboards 3,340,275.28 62,070.63 3,402,345.91 102,500.13 43 152.96 25 481.15 3 573,453.15

153 Protective equipment 260,131.27 4,833.89 264,965.16 7,982.42 3 358.53 1984.40 278,290.51

154 Electrical structures 478,752.58 8 896.41 487 648.99 14,691.07 6181.13 3652.14 512,175.33

155 Conduit work 2,068,140.86 38 431.21 2,1061572.07 63,463.24 261701.56 151776.72 2,212,513.59

156 Power and control

wiring 1 974 042.54 56,682.62 2 010 725.16 60,575.73 25,486.67 15 058.90 2 111,846.46

159 Station service equipment 111271824.62 20,957.79 111481782.41 34,608.58 14,561,23 8 603.56 1 206,555.78

10,853,423.87 201,683.63 11,055,107.50 333,049.61 140,127.48 82,794.87 11,611,079.46

Miscellaneous power plant equipment

162 Station maintenance

equipment 600,197.99 11,153.17 611 51.16 18,417.76 7,749.10 4,578.58 642,096.60

165 Cranes and hoisting

equipment 518,228.91 9,629.98 527,858.89 15,902.44 6,690.80 3,953.29 554,405.42

166 Compressed air and

vacuum cleaning

systems 297,560.82 5,529.42 303,090.24 9 130.99 3,84.1.78 2,269.93 318,332.94

169 Other miscellaneous

equipment 571,938.74 10,628.05 582,566.79 17,550.59 7,384.24 4,363.01 611,864.63

1,987,926.46 36,940.62 2,024,867.08 61,001.78 25,665.92 15,164.81 2,126,699.59

Total steam

production plant 911,975.94 176 434,647.91 3,278,594.93 180,625,218.78 5,418,874.30 2,278,906.78 1,346,501.08 189,669,500.94
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TABLE32 Final project cost detail sum maryContinued

Total Distributive general expense

Land and Design and
Construction costs construction construction Executive and Other

Item Land costs Direct Indirect costs engineering administrative general Total

TRANSMISSION PLANT

Structures and improvements

422 General yard

improvements 254,000.31 4,719.96 258,720.27 7,794.29 3,279.37 1,937.63 271,731.56

424 Outdoor substation

structure 722,953.72 13,454.28 736,388.00 22,184.65 9,333.98 5,515.02 773,421.65

976,954.03 18,154.24 995,108.27 29,978.94 12,613.35 7,452.65 1,045,153.21

Station equipment

431 Switchgear 2,454,954.51 45,619.16 2 500 573.67 75,333.06 31,695.68 18,727.52 2,626,329.93

432 Switchboards 418.62 7.78 426.40 12.85 5.40 3.19 447.84

433 Protective equipment 210,224.90 3,906.50 214 131.40 6,450.99 2,714.19 1,603.69 224,900.27

435 Conduit work 156,636.90 2,910.70 1591547.60 4,806.58 2,022.32 1,194.90 167,571.40

436 Power and control

wiring 362,821.51 6,742.13 369,563.64 11,133.59 4,684.35 2,767.77 388,149.3,5

43J3 Main conversion

equipment 3,631,567.27 67,483.56 3,699,050.83 111,438.76 46,886.80 27,703.25 3,885,079.64

439 Station service

equipment 115,107.23 2,138.98 117,246.21 3.532.19 1,486.15 878.09 t23,142.64

6,931,730.94 128,808.81 7,060,539.75 212,708.02 89,494.89 52,878.41 7,415,621.07

Total transmission

plant 7,908,684.97 146,963.05 8,055,648.02 242,686.96 102,108.24 60,331.06 8,460,774.28

GENERAL PLANT

Intersite communication plant

378 Communication

equipment 162,661.50 3,022.66 165,684.16 4,991.45 2,100.11 1,240.85 174,016.57

Total general plant 162,661.50 3,022.66 165,684.16 4,991.45 2,100.11 1,240.85 174,016.57

911,975.94 184,505,994.38 3,428,580.64 188,846,550.96 5,666,552.71 2,383,115.13 1,408,072.99 198,304,291.79

Deduct

Accumulated deprec ation

on permanent eqmpment

transferred from other

projects 27,541.84 27,541.84 27,541.84

Estimated cost to complete

the original project 2,000.00 47,000.00 49,000.00 II 000.00 16,900.00 76,900.00

29,541.84 47,000.00 76,541.84 11,000.00 16,900.00 104,441.84

TOTALS 911,975.94 184,476,452.54 381,580.64 188,770,009.12 5,655,552.71 2,383,115.13 1,391,172.99 198,199,849.95
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TABLE33 Detailed land and direct construction costs

STEAM PRODUCTION PLANT

LAND AND LAND RIGHTS

Account Description Quantity Unit Rate Amount

100 Purchase price of land

The land quantities and costs shown
immediately following cover steamproductionplant site and access railway

right of way purchased in fee simple and

permanent access road and railwayrightofway easements acquired for the needs

of the Kingston project

Steam plant site access railwayrightofway and employee housing land

purchased in fee simple 146

tracts 820.46 Acre 916.74 752,145.2

Access railway and road fightofwaypermanent easements 14

tracts 2.65 Acre 2,022.64 5,360.0

Total purchase price of land

and land rights 823.11 Acre 920.30 757,505.2

Buildings acquired with the land and

which had to be removed to permitconstructionCost of demolition of such

structures is shown below

Demolition and removal of buildings 11,307.45

Total account No 100 768,812.72

101 Expense of land and privilege acquisition

Cost of acquiring land and land

rights set forth in account No
100 823.11 acres 160 Tract 370.26 59,242.3

Total account No 101 59,242.32

104 Relocating highways and highway bridges

Cost of relocation adjustment and

realignment of sections of state

county and tertiary roads

Tennessee State highway No 61 8,706.23

Roane County highways

Swan Pond pike 188,554.75

Jet Valley road 4,764.91

Total Roane County
highways 193,319.6

Tertiary roads 18,326.4

Total account No 104 220,352.29

107 Relocating and protecting otherstructuresand improvements

0 Public utilities power and tel phone

lines 34,139.1

4 Municipal facilities

40 City of Kingston water supply

main 46,054.1

Total account No 107 80,193.2

Total land and land rights 1,128,600.62
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TABLE33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANTContinued

STRUCTURES AND IMPROVEMENTS

Account Description Quantit Unit Rate Amount

110 Access roads for permanent use
2 Grading roadway

20 Clearing and grubbing 3.6 Acre 732.53 2,637.48

23 Excavation and fill 220,303.45

Total account No 110 2 222,940.9 3

3 Surfacing

30 Crushed stone shoulders 10,194 Square yard 0.27 2,770.73

31 Stabilized base 6 inch 20,712 Square yard 0.91 18,926.70

33 Bituminous surfacing 5 inchpenetrationmacadam 17,141 Square yard 1.89 32,419.34

35 Concrete pavement 3,571 Square yard 7.93 28,304.48

36 Concrete curbs 2,451 Linear foot 8.00 19,616.58

Total account No 110 3 I02,037.83

4 Culverts pipe 33,111.07

7 Slope protection and landscaping

70 Crushed stone blanket 1,639 Ton 1.05 1,716.26

71 Riprap or rock revetments 3,687 Cubic yard 1.25 4,601.58

72 Seeding and sodding of slopes 24,594 Square yard 0.24 6,018.11

Total account No 110 7 12,335.95

8 Guards and signs 20,459.47

9 Maintain travel during construction 4,310.16

Total account No 110 395,195.41

111 General preparation of site 127.5 Acre 301.15 38,396.95

Total account No 111 38,396.95

112 General yard improvements

0 Grading and landscaping

00 General grading 953,913 Cubic yard 0.63 598,604.51

01 Landscaping

011 Planting planting shrubbery and

trees and seeding and sodding 157 Acre 1,070.22 168,025.26

Total account No 112 0 766,629.77

1 Roads sidewalks bridges and trestles

10 Roadways drives and courts

100 Concrete pavement 9inch slab

over 6 inch stabilized crushed

stone base 6,209 Square yard 13.38 83,066.22

101 Other surfacing surfacing 85,352

sq yd 4 to 12 inch bituminous

21,725 sq yd 6 to 9 inch crushed

stone and 9258 sq yd 6inch

slag 212,078.78

11 Sidewalks concrete 4607 sq yd 879 Cubic yard 64.14 56,375.68

12 Curbs concrete 13,336 Linear foot 10.84 144,579.21

14 Bridges trestles and culverts

141 Bridges steel footbridge 26 by 5

feet 1 Bridge 2,972.11

142 Culverts pipe 4,904.70

16 Railroad trackage 1.01 Mile 84,166.29 85,007.95

Total account No 112 1 588,984.65

2 Retaining walls fences gates and

railings

21 Fences gates and railings 6917

feet 72 inch cyclone fence 1900

feet steel plate guard rail and 45

steel guard posts 63,138.43
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TABLE 33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

STRUCTURES AND IMPROVEMENTs Continued

Account Description QuantiW Unit Rate Amount

112 General yard improvements Contlnued

4 Water treating pumping and storing

equipment

40 Water treating plant 16.3.37.5
41 Pumping equipment 4,755.07

42 Storing equipment three 10,000

and one 5200 gallon steel tanks 18,703.33

43 Intake structure and supply lines 10,655.20

Total account No 112 4 35,747.35

5 Water distribution system

50 Raw water lines 188,786.56

51 Treated water lines 37,073.28

Total account No 112 5 225,859.84

6 Sewers and drainage systems

60 Paved gutters 619.39

61 Pipe lines including trenching and

backfill 203,371.97

62 Manholes and catch basins 38,238.15

69 Common sanitary sewerage system

690 Tanks concrete septic tank

24.5 by 13 by 13 feet and

chlorine contact 9.5 by 10 by

10.5 feet 14,650.12

691 Piping 49,177.64

692 Manholes 30 Manhole 400.49 12,014.57

693 Treating system

6930 Chlorinating building I Building 6,329.19

6931 Equipment 1 Chlorinator 1,000.78

Total account No 112 6 325,401.81

8 Miscellaneous structures

80 Flagpole steel 80 feet I Pole 3,564.52

83 Project identification signs and

markers 8,299.50

Total account No 112 8 I1,864.02

9 Lighting

91 Feeder to Hydraulic Data Branch

temperature installations 3,568.64

92 Lighting cabinets 780.75

93 Grounding 7,812.50

95 Conduit work steel 8666 lb and

nonmetallic 32,372 lb 61,381.50

96 Cable 13,571.17

98 Transformers one 25 kw and one

15 kw constant current 480 v 6.6

amp fifty three 6.6 amp120 v

series multiple and nine 7.5 kva

440 220 110 v 8,594.25

99 Lighting towers standards fixtures

and lamps 67,746.27

Total account No 112 9 163,455.08

Total account No 112 2,181,080.95

113 Powerhouse

I Diversion and care of water 183,923.04

2 Excavation and backfill

27 Unclassified excavation 363,234 Cubic yard 1.31 475,656.7i

28 Backfilling 104,548 Cubic yard 2.29 239,510.70

Total account No 113 2 715,167.41
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TABLE33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

STRUCTURES AND IMPROVEMENTs Continued

Account Description Quantity Unit Rate Amount

113 Powerhouse Continued

4 Substructure concrete

40 Concreting 160,023 Cubic yard 17.60 2,815,743.39

41 Formwork 904,515 Square foot 1.52 1,376,867.74

42 Reinforcing steel 11,048 Ton 219.79 2,428,253.67

Total account No 113 4 160,023 Cubic yard 41.37 6,620,864.80

5 Joints stops waterproofing and drains 195,047.44

6 Superstructure

60 Superstructure concrete

601 Concreting 1,617 Cubic yard 27.95 45,195.88

602 Formwork 86,062 Square foot 0.88 75,760.56

603 Reinforcing steel 117.23 Ton 699.41 81,991.74

Total superstructure concrete 1,617 Cubic yard 125.51 202,948.18

61 Structural steel frame 27,268.57 Ton 303.25 8,269,063.38

62 Exterior walls

622 Combination walls 105,604.35

627 Glass blocks 63,690 Block 1.42 90,465.88

629 Metal siding 201,900 Square foot 2.26 455,687.68

63 Roofing flashing and sheet metalwork
630 Precast concrete roof slabs 235,537 Square foot 0.81 189,994.98

631 Metal roof deck 47,843 Square foot 1.07 51,253.94

634 Concrete 564 Cubic yard 72.04 40,633.10

636 Built up roofing and flashing 303,195 Square foot 0.94 284,653.23

64 Interior masonry and partitions

640 Structural tile 88.05 Thousand 742.83 65,406.31

641 Brick work all types 481.06 Thousand 222.36 106,968.98

645 Sheet metal partitions 92,598.60

647 Wire mesh partitions 2,146.05

65 Doors windows and millwork
650 Doors

6500 Entrance swinging door assemblies 4,675.38

6501 Overhead rolling door assemblies

two 20 by 27 feet three 9 by

10 feet and two 5 by 4 feet 11,419.09

6502 Folding gates 303.84

6503 Hollow metal doors 65,299.51

6504 Wood doors 22,608.15

6505 Toilet stall doors 2,470.90

6508 Fire doors 2,317.90

651 Windows

6510 Aluminum sash 68,457.13

6514 Other metal sash 6,998.14

652 Millwork 193.72

653 Curtains shades and blinds 2,141.35

66 Wall and ceiling finish

660 Glazed tilecolored 87.58 Thousand 1,273.41 111,524.97

662 Unglazed tile 210.20 Thousand 893.98 187,913.76

663 Metal wall finish 145,217.66

664 Marble work 2,232 Square foot 3.81 8,500.51

665 Plastering including lathing and

furring 4,894 Square yard 11.76 57,544.49

666 Wood paneling 1,422 Square foot 4.52 6,432.84

667 Acoustical tile including furring

and supports 7,572 Square foot 0.64 4,853.53

668 Metal ceiling 1,924 Square foot 1.80 3,460.39

67 Floor finish

670 Cement 380,172 Square foot 0.92 349,422.15

671 Master plate or other armored

floors 23,180 Square foot 0.59 13,627.42

672 Precast concrete floor slabs 10,274 Square foot 0.97 9,952.24

673 Quarry tile 129,783 Square foot 1.53 198,757.79

676 Rubber tile 18,035 Square foot 0.62 11,158.76
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TABLE33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

STRUCTURES AND IMPROVEMENTs Continued

Account Description Quantity Unit Rate Amount

113 Powerhouse Continued

6 Superstructure Continued

678 Rubber mats 3,099 Square foot 0.84 2,601.02

679 Terrazzo 14,554 Square foot 1.91 27,839.52

68 Miscellaneous metalwork

681 Floor gratings 1,939.15 Ton 362.77 703,465.10

682 Steel louvers 11,799 Square foot 6.44 75,965.41

683 Aluminum louvers 4,287 Square foot 13.99 59,978.02

685 Handrailing 248,860.63

686 Miscellaneous aluminum work 17,691.53

687 Bunker dust control plates 8,570.98

688 Other miscellaneous metalwork 1,992.27 Ton 746.87 1,487,957.55

689 Painting 115,971.17

69 Painting glazing insulationprotectionand cleanup

690 Painting 963,558.85

691 Glass and glazing 4,443 Square foot 1.90 8,420.01

693 Insulation 10,694 Square foot 0.44 4,704.71

699 Protection and cleanup 12,189.56

Total account No 113 6 14,990,450.34

8 Service work
80 Plumbing and drainage

800 Plumbing system 155,869.94

801 Drainage system 765,163.56

82 Heating electric 4,492.04

83 Ventilating systems

830 Conditioned air system

8300 Ducts dampers and grilles 171,528.51

8301 Equipment and controls 69,417.26

8302 Piping 7,390.12

831 Non conditioned air system

8310 Ducts dampers and grilles 953,489.31

8311 Equipment and controls II 342,085.35

84 Heating steam two auxiliary steam

generators complete with stacks

and breeching condensate pumps

tanks and controls steam heating

units and coils and distribution

piping for normal service from the

main steam generators andemergencyservlce from auxiliary steam

generators 965,941.72

88 Elevators

881 Utility elevators 2000 1bcapacity200 fpm 118 ft travel 2 Elevator 27,004.78 54,009.56

882 Operators elevator 1500 1bcapacity300 fpm 118 ft travel 2 Elevator 28,804.51 57,609.02

883 Freight elevator 6000 1b capacity

150 fpm 118 ft travel I Elevator 50,996.94

884 Service bay elevator 10,000 1b

capacity 30 fpm 14ft travel 1 Elevator 9,855.34

885 Dumbwaiter 500 1b capacity 20
fpm 14ft travel 1 Dumbwaiter 5,435.47

89 Lighting

890 Control panels and cabinets 39,242.34

891 Conduit work steel 327,050 Pound 2.05 668,842.80

892 Wiring 128,841.57

895 Fixtures switches and receptacles 13,729 Outlet 30.62 420,335.93

Total account No 113 8 4,870,546.78

Total account No 113 27,575,999.81
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TABLE33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

STRUCTURES AND IMPROVEMENTs Continued

Account Description Quantity Unit Rate Amount

114 Control Building

1 Diversion and care of water 2,224.50

2 Excavation and backfill

earth excavation 4655 cu ydbackfill1184 cu yd 11,148.00

4 Concrete

40 Concreting 1,223 Cubic yard 19.63 24,010.62

41 Formwork 22,193 Square foot 1.26 27,900.03

42 Reinforcing steel 103.10 Ton 248.71 25,642.40

Total account No 114 4 1,223 Cubic yard 63.41 77,553.05

5 Joints stops waterproofing and drains 1,612.47

6 Superstructure

61 Structural steel frame 115.86 Ton 354.24 41,041.92

62 Exterior walls

622 Combination walls 6,821.38

626 Sills and coping masonry or metal

metal 258.55

629 Metal siding 4,761 Square foot 2.34 11,133.79

63 Roofing flashing and sheetmetalwork
631 Metal roof deck 6,783 Square foot 1.49 10,117.48

636 Built up roofing and flashing 6,783 Square foot 1.00 6,762.82

64 Interior masonry and partitions

640 Structural tile 6.54 Thousand 573.52 3,750.85

641 Brick work all types 24.57 Thousand 193.64 4,757.69

643 Combination walls 1,145.48

65 Doors windows and millwork

650 Doors

6500 Entrance swinging door assemblies 3,501.85

6503 Hollow metal doors 5,274.73

6504 Wood doors 5,296.91

6505 Toilet stall doors 324.47

651 Windows

6510 Aluminum sash 3,773.12

6514 Other metal sash steel 2,770.11

653 Curtains shades and blinds

venetian blinds 380 Square foot 0.48 182.40

66 Wall and ceiling finish

660 Glazed tilecolored 4.04 Thousand 880.26 3,556.24

662 Unglazed tile 6.95 Thousand 1,070.46 7,439.72

664 Marble work 515 Square foot 3.09 1,592.70

665 Plastering including lathing and

furring 1,400 Square yard 17.64 24,702.98

667 Acoustical tile 2,129 Square foot 0.39 822.90

67 Floor finish

670 Cement 12,729 Square foot 1.38 17,522.69

676 Rubber tile 4,983 Square foot 0.66 3,291.60

678 Rubber mats 52 Square foot 0.54 28.18

679 Terrazzo 1,425 Square foot 1.77 2,524.03

68 Miscellaneous metalwork 42,368.48

69 Painting glazing insulation pro
tection and cleanup 11,700.93

Total account No 114 6 222,464.00

8 Service work

80 Plumbing and drainage

800 Plumbing system 12,557.87

801 Drainage system 9,845.47

82 Heating electric 5,784.93

83 Ventilating systems

830 Conditioned air system

8300 Ducts dampers and grilles 33,744.65

8301 Equipment and controls 12,280.96
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TABLE33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

STRUCTURES AND IMPROVeMENTs Continued

Account Description Quantity Unit Rate Amount

114 Control building Continued

8 Service work Continued

831 Nonconditioned air system

8310 Ducts dampers and grilles i 21,384.34

8311 Equipment and controls 3,876.50

86 Piping systems

860 Compressed air 948.98

861 Raw water 1,997.49

89 Lighting

890 Control panels and cabinets 1,239.88

891 Conduit work 6,381 Pound 1.79 11,392.40

892 Wiring 2,042.13

895 Fixtures switches and receptacles 324 Outlet 28.34 9,181.99

Total account No 114 8 126,277.59

Total account No 114 441,279.61

116 Miscellaneous buildings

0 Utility building

01 Diversion and care of water 1,884.86

02 Excavation and backfill 24,715.22

04 Concrete 1,129 Cubic yard 57.84 65,297.63

05 Joints stops waterproofing and
drains 526.43

06 Superstructure

061 Structural steel frame 183.71 Ton 339.90 62,442.12

062 Exterior walls 17,560.49

063 Roofing flashing and sheetmetalwork
0631 Metal roof decking 12,634 Square foot 1.18 14,913.07

0636 Built up roofing and flashing 12,485 Square foot 0.74 9,298.39

064 Interior masonry and partitions 7,781.94

065 Doors windows and millwork

0650 Doors 30,315.76

0651 Windows 13,490.06

0653 Curtains shades and blinds 143.14

066 Wall and ceiling finish 37,352.87

067 Floor finish 17,895.70

068 Miscellaneous metalwork 32,914.58

069 Painting gIazing insulationprotectionand cleanup 12,901.72

08 Service work

080 Plumbing and drainage

0800 Plumbing system 29,232.95

0801 Drainage system 19,527.61

082 Heating electric 10,838.23

083 Ventilating systems

0831 Nonconditioned air system 14,062.79

086 Piping systems

0860 Compressed air system 25,013.70

0861 Raw water system 5,542.39

087 Fire protection system 1,524.15

089 Lighting 210 Outlet 148.18 31,118.54

09 Power and control system

092 Switchboards 14,960.45

093 Grounding system 1,563.72

095 Conduit work 45,439.30

096 Power and control wiring 17,005.97

098 Transformers one 500 kva 4160

480 v one 50kva 480 220 110
v one 37.5 kva 480 220 110 v
one 10kva 480 220 110 v and

one voltage regulator 4.8 kva
480 v 100 amp 9,423.13

Total account No 116 0 574,686.91
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TABLE33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

STRUCTURES AND IMPROVeMENTS Continued

Account Description Quantity Unit Rate Amount

116 Miscellaneous buildings Continued

1 Storage building No I
11 Diversion and care of water 266.69

12 Excavation and backfill 7,429.21

14 Concrete 5.4.1 Cubicyard 53.54 28,963.06

16 Superstructure
161 Structuraslteeflrame 1.1.47.2 Ton2.8.0.05 32,126.77
162 Exteriowralls1.45.7.40.8
163 Roofingflashingandsheetmetalwork 1.20.4.4Squarefoot 0.88 10,562.52
164 Interiomrasonryand partitions27.3.07.2
165 Doorswindows and millwork53.3.58.4
168 Miscellaneoumsetalwork61.5.62.1
169 Paintingglazingp rotectionandcleanup655814

18 Service work

180 Plumbing and drainage 9,445.63

182 Heating electric 127.88

189 Lighting 74 Outlet 205.14 15,180.16

19 Power and control system 16,214.42

Total account No 116 1 155,671.33

2 Fire extinguisher houses 3 House 2,521.22 7,563.67

3 Guard shelter 1 Shelter 5,165.81

4 Storage building No 2
42 Excavation and backfill 1,703.60

44 Concrete 182 Cubic yard 45.99 8,369.85

46 Superstructure

prefabricated steel 18,113.85

48 Service work

489 Lighting 38 Outlet 70.50 2,678.98

49 Power and control system 6,716.45

Total account No 116 4 37,582.73

7 Material storage rack outdoor 11,367.16

Total account No 116 792,037.61

118 Water front improvements

1 Diversion and care of water 68,935.87

2 Excavation

unclassified 299,001 Cubic yard 1.19 356,651.36

3 Fill

30 Intake and discharge canals 204,412 Cubtc yard 0.30 60,928.66

31 Dike extension 110,817 Cubic yard 1.70 187,966.13

Total account No 118 3 248,894.79

5 Docks sheet steel pile cell51 foot

diameter 1 Cell 17,339.40

7 Miscellaneous structures

70 Submerged dam i

quarry run limestone zI 16,736 Ton 1.84 30,763.94

71 Skimmer wall

710 Pieresight reinforced concrete 895 Cubic yard 196.82 176,153.97

711 Precast concrete beams

forty two 52.42 by 2.17 by 2.33

feet and sixty three 52.42 by 1.75

by 1.58 feet 71,215.79

Total account No 118 7 278,133.70
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TABLE33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

STRUCTURES AND IMPROVEMENTS Continued

Account Description Quantity Unit Rate Amount

t18 Water front improvements Continued

8 Slope protection

81 Slag blanket 2,140 Cubic yard 2.71 5,795.19

82 Riprap 17,077 Ton 3.70 63,135.17

83 Seeding and sodding 1,643.20

Total account No 118 8 70,573.56

Total account No 118 1,040,528.68

Total structures and improvements 32,464,519.02

BOILER PLANT EQUIPMENT

120 Boilers and Accessories

1 Boilers including integral economizers

superheaters and reheaters

Steam generator units 14radiantreheat
type natural circulationdesignsingle drum single furnace

water wall complete with two stage

superheaters interstage reheaters and
continuous tube economizers rated

capacity 1,100,000 lbs steam per hour
with pressure at the superheateroutletof 2025 psig and 1003 FtemperatureUnits 59 radiant reheat

type controlled circulation design

single drum twin furnace water wall
complete with two stage superheaters

multistage reheaters andcontinuoustubeeconomizers rated capacity

1,280,000 lbs steam per hour with

pressure at the superheater outlet of

2060 psig and 1053 F temperature 25,945,935.49

3 Forced circulation equipment

30 Boiler water pumps units 59 four

per boiler 5080 gpm against 124
ft head driven by 200 hp 4160
volt motors complete with suction

nd discharge valves 20 Pump 54,572.00 1,091,440.01

31 Gland seal water system

310 Pumps units 59 five 150 gpm
against 157.6 ft static head
driven by 15hp motor and one

spare pump with motor

4,016.25 30,784.41

312 Piping 126,254.04

Total account No 120 3 1,248,478.46

8 Soot blower system

retractable type blowers units 14
pneumatically operated 56 per

unit units 59 electricallyoperated76 per unit 1,492,430.86

9 Air blast heaters 18 Heater 1,224.71 22,044.86

Total account No 120 28,708,889.67

121 Draft equipment

1 Forced draft system
10 Duct work 1 I10 Ton 1,606.07 1,782,740.77
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TABLE 33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

Bom R PLANT EQuiPMENT Continued

Account Descriotion Quantity Unit Rate Amount

121 Draft equipment Continued

11 Fans units 14eight 200 O00 cfm
driven by 450 hp 4160 volt motors

units 59ten 270,000 cfm driven

by 700 hp 4160 volt motors two

spare stators 13,287.28 and six

spare bearings S3,654.00 769,289.43

Total account No 121 1 2,552,030.20

2 Induced draft system

20 Duct work 2,214 Ton 1,424.99 3,154,937.46

21 Fans units 14eight 290,000 elm

driven by 1400 hp 4160 voltmotors
units 59ten 400,000 elm

driven by 1750 hp 4160 voltmotorstwo spare wheels S8,807.00

two spare shafts S5,991.00 two

spare stators 63,439.66 and 13

spare bearings12,092.21 1,650,127.91

Total account No 121 2 4,805,065.37

4 Air preheaters units 14eight 80,900

sq ft heating surface units 59
ten ll4,400 sq ft heating surface

one spare 7yhp motor S283.19

one spare 10 hp motor S338.70

and two spare speed reducers

2,865.73 2,621,906.97

5 Stacks reinforced concrete brick lined

one per unit units 1426 ft od at

bottom 16 ft 6 inch od at top 250

feet high above ground units 59
25 ft 5 inch od at bottom 19 ft 3
inch od at top 300 feet high above

ground 1,023,385.87

Total account No 121 11,002,388.41

122 Feed water equipment

1 Deaerators units 14heaterhorizontal
cylindrical contact tray type

capacity 1,012,940 lbs per hrstoragetank horizontal 1 lft diam by 42

feet 4 inches long Units 59
heater horizontal cylindricalcontact

tray type capacity 1,312,720 lbs

per hr storage tank horizontal 12

ft diam by 44 feet 8 inches long 611,671.84

2 Evaporators units 14evaporator

horizontal 20,000 lbs per hrpreheater
vertical deaerating tray type

26,070 lbs per hr Units 59
evaporator horizontal 26,000 lbs

per hr preheater verticaldeaeratlng
tray type 36,185 Ibs per

hr 198,941.03

4 Feed water heaters horizontal Utube

closed type units 14threehighpressureand three low pressure heaters

per unit units 59three highpressureand four low pressure heaters

per unit 1,904,982.10
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TABLE 33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

BOILER PLANT EQuIPMENT Continued

Account Description Quantity Unit Rate Amount

122 Feed water equipment Continued

6 Feed water pumps

60 Boiler feed pumps Units 14 three

per boiler ll02gpm at 6075 ft

tdh driven by 2000 hp 4000 volt

motor tlarough fluid drive one

spare inner element 12,750.00

and one spare oil pump S1,170.00

Units 59 three per boiler 1445

gpm at 6365 ft tdh driven by

3000 hp 4000 volt motor through

fluid drive one spare innerelementS17,156.96 and one spare

oil pumt 987.00 3,300,857.81

61 Distilled water pumps 3stage 600

gpm at 360 ft tdh driven by 75 hp

motors 9 Pump 5,359.05 48,231.42

62 Drain pumps Units 14 fourcondensate
drain tank pumps 125

gpm at 300 ft tdh driven by

20 hp motors four No 5 and 6
heater drain pumps 200 gpm at

275 ft tdh driven by 25 hpmotorsone spare No 5 and 6 heater

drain pump and motor as above
730.49 four No 7 heater drain

pumps 120 gpm at 320 ft tdh

driven by 20 hp motors and one

spare No 7 heater drain pump
and motor as above S548.87

Units 59 five condensate drain

tank pumps 135 gpm at 300 ft

tdh driven by 20 hp motors five

No 5 and 6 heater drain pumps

195 gpm at 330 ft tdh driven by

30 hp motors one spare No 5
and 6 heater drain pump andmotor

as above S828.15 five No 7

and 8 heater drain pumps 260

g’pm at 410 ft tdh driven by 50

hp motor and one spare No 7

and 8 heater drain pump and

motor as above S996.98 42,336.52

Total account No 122 6 3,391,425.75

7 Heat exchangers horizontal shell and

tube type capacity 53,800,000 btu

per hr 9 Exchanger 6,609.02 59,481.18

8 Tanks

82 Distilled water cold wells carbon

brick lining only 23,792 Square foot 5.00 118,968.91

83 Condensate drain tanks steel 440

gal capacity 9 Tank 1,349.95 12,149.59

84 Heater drain tanks flash tanks and

level control reservoirs 37,451.96

Total account No 122 8 168,570.46

Total account No 122 6,335,072.36

123 Coal handling and storing facilities

1 Barge unloading equipment

13 Towing winches capstan type driven

by 10 hp 220 440 volt motor 1 Winch 1,255.00

2 Rail facilities

21 Coal tracks 28.84 Mile 106,924.96 3,083,715.99
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STEAM PRODUCTION PLANT Continued

BOILER PLANT EQUIPMENT Continued

Account Description Quantity Unit Rate Amount

123 Coal handling and storing facilities Cont
2 Rail facilities Continued

22 Track scale house 1 House 25,364.06

23 Track scales 1 Scale 17,933.65

24 Truck scale house 1 House 14,649.98

25 Truck scales 2 Scale 9,643.04 19,286.08

26 Hopper buildings

260 Hopper building No 1
2601 Diversion and care of water 8,084.55

2602 Excavation and backfill earth

excavation 10,241 cu yd
backfill 3597 cu yd 6,046.49

2604 Concrete

26040 Concreting 1,913 Cubic yard 25.70 49,166.50

26041 Formwork 28,954 Square foot 2.32 67,100.39

26042 Reinforcing steel 173.80 Ton 265.79 46,194.87

Total concrete 1,913 Cubic yard 84.93 162,461.76

2605 Joints stops waterproofing and
drains 3,576.94

2606 Superstructure

26061 Structural steel frame 86.25 Ton 440.46 37,989.63

26062 Exterior walls 21,204.69

26063 Roofing flashing and sheet

metalwork 5,863 Square foot 2.19 12,826.01

26064 Iriterior masonry and partitions 262.21

26065 Doors windows and millwork iiilff 19,431.62

26066 Wall and ceiling finish 13,957.24

26067 Floor finish 2,882.93

26068 Miscellaneous metalwork 28,402.11

26069 Painting glazing and

insulation 6,607.54

2608 Servicework

26080 Plumbing and drainage 20,146.53

26082 Heating electric 2,455.82

26083 Ventilating systems 15,222.61

26086 Piping systems compressed
air and raw water 6,978.46

26089 Lighting 108 Outlet 140.58 15,183.13

Total hopper building No 1 383,720.27

261 Hopper building No 2
2611 Diversion and care of water 10,817.57

2612 Excavation and backfill earth

excavation 3306 cu ydbackfill988 cu yd 1,269,36

2614 Concrete

26140 Concreting 1,644 Cubic yard 26.58 43,699.74

26141 Formwork 27,756 Square foot 2.52 70,221.54

26142 Reinforcing steel 158.19 Ton 280.76 44,413.65

Total concrete 1,644 Cubic yard 96.31 158,334.93

2615 Joints stops waterproofing and

drains 5,547.69

2616 Superstructure

26161 Structural steel frame 53.93 Ton 489.03 26,373.46

26162 Exterior walls 20,751.39

26163 Roofing flashing and sheet

metalwork 3,826 Square foot 1.98 7,574.69

26165 Doors windows and millwork 12,807.61

26166 Wall and ceiling finish 7,380.66

26167 Floor finish 666.15

26168 Miscellaneous metalwork 17,370.71

26169 Painting glazing and
insulation 3,527.74
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STEAM PRODUCTION PLANT Continued

BOILER PLANT EQuiPMENT Continued

Account Description Quantity Unit Rate Amount

123 Coal handling and storing facilities Cont

2 Rail facilities Continued

2618 Service work
26180 Plumbing and drainage 11,841.13

26182 Heating electric 1 iii iiii ii i i i 1,935.32

26183 Ventilating systems 5,007.36

26186 Piping systems compressed

air and raw water 7,658.97

26189 Lighting 90 Outlet 143.31 12,897.82

Total hopper building No 2 311,762.56

27 Car dumpers rotary type 25 cars

per hr at maximum car capacity

of 70 tons 2 Dumper 112,014.76 224,029.52

29 Car thawing facilities twenty 2
burner oilfired thawing pits one

oil pumping unit one aircompressortwo oilstorage tanks and

accessories 81,671.13

Total account No 123 2 4,162,133.24

3 Cnlshing facilities

30 Crusher building

301 Diversion and care of water 6,649.03

302 Excavation and backfill earthexcavation6310 cu yd backfill

1954 cu yd 2,442.94

303 Foundation preparation andtreatmentpressure grouting 548 Cubic foot 3.23 1,770.70

304 Concrete

3040 Concreting 1,634 Cubic yard 19.57 31,982.58

3041 Formwork 8,994 Square foot 3.90 35,045.40

3042 Reinforcing steel 169.07 Ton 222.29 37,582.52

Total concrete 1,634 Cubic yard 64.02 104,610.50

305 Joints stops waterproofing and

drains 2,962.30

306 Superstructure

3061 Structural steel frame 110.60 Ton 446.03 49,330.73

3062 Exterior walls 24,502.31

3063 Roofing flashing and sheet

metalwork 4,964 Square foot 2.75 13,653.90

3064 Interior masonry and partitions 4,202.85

3065 Doors windows and millwork 13,228.77

3066 Wall and ceiling finish 8,573.65

3067 Floor finish 4,340.20

3068 Miscellaneous metalwork 48,517.78

3069 Painting glazing and insulation 9,468.08

308 Service work

3080 Plumbing and drainage 15,196.78

3082 Heating electric 9,220.50

3083 Ventilating systems 13,505.36

3086 Piping systems compressed air

and raw water 4,983.80

3089 Lighting 172 Outlet 143.75 24,725.16

Total crusher building 361,885.34

31 Crushing equipment fourFlextoothtype
crushers 500 tph capacity

driven by 250 hp 4000 volt motors

two spare stator coils 3,753.27

and one spare rotor assembly

3,768.64 122,259.15

Total account No 123 3 484,144.49
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STEAM PRODUCTION PLANT Continued

BOILER PLANT EQuiPMENT Continued

Account Description Quantity Unit Rate Amount

123 Coal handling and storing facilities Cont

4 Conveying facilities

41 Diversion and care of water 14,202.20

42 Excavation and backfill earthexcavation58,519 cu yd backfill

42,896 cu yd 46,343.05

43 Foundation preparation andtreatment
steel pile 14.08 Ton 605.64 8,527.43

44 Concrete

440 Concreting 9,119 Cubic yard 19.53 178,049.06

441 Formwork 41,639 Square foot 4.32 179,988.09

442 Reinforcing steel 663.87 Ton 244.23 162,140.23

Total concrete 9,119 Cubic yard 57.04 520,177.38

45 Joints stops waterproofing and

drains 29,492.12

46 Structural steel 331.22 Ton 623.68 206,574.46

47 Architectural work

472 Exterior walls 30,348 Square foot 0.90 27,425.43

473 Roofing and flashing 3,434.24

474 Interior masonry and partitions 59.15

475 Doors windows and millwork iiiiiiiiiiiiiiii 2,773.85

477 Floor finish precast concretewalkwayslabs 12,766 Square foot 1.13 14,481.28

478 Miscellaneous metalwork 53,581.14

479 Painting and glazing 28,321.72

48 Service work

480 Plumbing and drainage drainage 21,197.73

486 Piping systems compressed air

and raw water 9,010.91

489 Lighting 358 Outlet 91.23 32,661.83

49 Conveyor equipment

490 Conveyors railway and truckunloadinghopper to crushers

stocking out reclaiming and

powerhouse service maximum

capacity 1000 tph 12 flights

having a total length of 5488

feet 1851 feet of 54 inch belt

and 9835 feet of 48 inch belt

complete with belt trippers

cleaners scales feeders drives

and sampling facilities four spare

speed reducers S10,402.25 and

two spare sets of stator coils

1,636.40 1,135,721.09

491 Dust collector systems

4910 Crusher building 1 System 24,862.27

4911 Powerhouse 18 System 5,927.70 106,698.58

4912 Transfer point 1 System 18,160.58

492 Hoppers

4921 Reclaiming hoppers 4 Hopper 12,486.59 49,946.37

4922 Car and truck unloading hoppers 3 Hopper 11,474.67 34,424.01

493 Jib cranes 3 ton capaelty electric 2 Crane 9,711.79 19,423.57

494 Coal dust spraying system 1 System 2,699.07

Total account No 123 4 2,410,199.46

5 Storage area

50 Grading and surfacing

500 Grading 1,359,761 Cubic yard 0.30 404,802.20

501 Slag surfacing 60,267 Ton 1.66 99,811.02

502 Low grade coal surfacing 32,770 Ton 3.82 125,094.29

503 Furnace ash surfacing 41,415 Cubic yard 0.57 23,581.84

504 Culvert pipe 1,031.61

505 Stone surfacing 236 Ton 2.09 493.41

Total account No 123 5 654,814.37
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STEAM PRODUCTION PLANT Continued

BOILER PLANT EQUIPMENT C0ntinued

Ae count Description Quantity Unit Rat0 Amount

123 Coal handling and storing facilitiev Cont

7 Miscellaneous coal handling bt ildings

70 Truck sampler building

702 Excavation and backfill earth

excavation 1225 cu ydbackfill362 cu yd 8,029.13

704 Concrete 266 Cubic yard 111.62 29,690.47

705 Joints stops waterproofing and

drains 89.26

706 Superstructure

7061 Structural steel frame 15.93 Ton 535.71 8,533.91

7062 Exterior wails 53634.47

7063 Roofing flashing and sheet

metalwork 1,172 Square foot 3.87 4,533.08

7064 Interior masonry and partitions 1,342.04

7065 Doors windows and millwork 7,328.84

7066 Wall and ceiling finish 4,417.47

7068 Miscellaneous metalwork 7,989.77

7069 Painting glazlng and insulation 3,641.06

708 Service work

7080 Plumbing and drainage 7,748.34

7082 Heating electric 1,968.07

7083 Ventilating systems 6,030.05

7086 Piping systems compressed air 899.55

7089 Lighting 67 Outlet 130.88 8,769.00

Total truck sampler building 106,644.51

73 Dock service building 10 by 16 feet

skid mounted 109.71

Total account No 123 7 106,754.22

8 Power and control system

80 Control boards for coal handling

system 22,336.56

81 Switchboards

810 4160 volt auxiliary power board 1 Switchboard 52,797.14

811 480 volt main auxiliary power

board 1 Switchboard 31,586.58

812 480 volt feeder boards A and

B 2 Switchboard 12,598.65 25,197.30

813 480 volt lighting heating and

ventilating board 1 Switchboard 8,294.15

814 480 volt feeder board hopper

building No 2 I Switchboard 7,752.69

817 Power distribution cabinets 6 Cabinet 716.84 4,301.02

819 Control centers 496.87

84 Protective equipment

842 Grounding system 20,874.56

85 Conduit work

851 Metallic conduit 162,803 Pound 1.09 176,718.74

852 Nonmetallic conduit 91,710 Pound 0.37 33,769.30

853 Conduit boxes 9,209.30

854 Concrete envelopes 1,179 Cubic yard 35.62 41,998.61

855 Manholes and covers 5 Manhole 2,134.52 11,572.60

857 Plug receptacles 28 Outlet 32.26 903.34

86 Power and control wiring 201,603.80

87 Cable trays 6,741.07

88 Feeder circuit to equipment 4,164.08

89 TranSformers

890 Auxiliary power two 1000 kva

4160 480 v three 100 kva

4160 2400 480 240 120 v two

75 kva 4160 2400 480 240 120

v two 37.5 kva 480 240 120 v
and one 10 kva 2400 2401110 v 24,667.83



COSTS 229

TABL 33 Detailed land and direct construction costs Continued
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Account Description Quantit Unit Rat0 Amount

123 Coal handling and storage facilities Cont

8 Power and control system Contlnued

89 Transformers Continued

891 Lighting and heating 480 240 120
volt as follows one 50 kva

two 25 kva four 15 kva and

one 7.5 kva one 480 120 v
7.5 kva and one i15 230 32 v
2kva 4,877.31

893 Voltage regulators 4.8 kva 480 v 1 Regulator 784.66

Total account No 123 8 690,647.51

9 Miscellaneous coal handling equipment

90 Fueling facilities for mobileequipmentone 10,318 gal and one

2056 gal cylindrical steel tanks

two pumps and two dispensing

units for diesel oil one gasoline

dispensing unit and four islanders 21,872.84

91 Additional gasoline storage tank one

8000 gal cylindrical steel tank 4,104.08

99 Mobile equipment one dieseltowboat
three 120 ton and three

80 ton diesel locomotives one 60
ton mobile crane with 6 cu yd

clamshell bucket one rubber tired

tractor scraper unit fiverubbertired
tractor units three crawler

tractor bulldozer units and five

rubber tired scraper units 1,093,957.34

Total account No 123 9 1,119,934.26

Total account No 123 9,629,882.55

124 Fuel burning equipment

1 Pulverizer fuel equipment

11 Pulverizers units 1 4 four per boiler

units 5 9 six per boiler bowl mill

type 35,600 Ib per hr capacity

driven by 350 hp 4160 volt motors

one spare motor S15,396.04 one

spare set stator coils 2,431.25

and two spare shafts with integral

worm gears 2,622.18 3,878,880.69

12 Coal valves units 1 4 four per boiler

units 5 9 six per boiler 46 Valve 611.33 28,121.09

13 Automatic weighing devices units

1 4 four per boiler units 5 9 six

per boiler 46 Scale 4,295.73 197,603.48

14 Raw and pulverized coal transport

ducts units 14sixteen 20inchoddownspouts from scales topulverizersand 4397 1in ft l linchid
coal and air transport piping

with accessories from exhansters

to burners units 5 9 thirty 20inchod
downspouts from scales topulverizersand 6200 1in ft 12 inch id

coal and air transport piping with

accessories from exhausters to

burners 412,361.64

15 Burners lighters and fuel oil system

150 Burners and lighters units 14
sixteen burners units 59forty

burners each with one ignition

oil control panel and associated

piping to burners 817,755.27
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124 Fuel burning equipment Continued

1 Pulverizer fuel equipment Continued

15 Burners lighters and fuel oil

systemContinued

151 Lighter fuel oil system

I510 Storage tanks steel cylindrical

12,536 gal capacity 6 Tank 4,258.65 25,551.92

1511 Pumps rotary type 35 gpm
driven by 5 hp 220 440 volt

motors 3 Pump 1,074.52 3,223.57

1512 Piping 65,536.14

18 Pyrites removal system 76,467.00

Total account No 124 1 5,505,500.80

Total account No 124 5,505,500.80

125 Ash handling equipment

2 Storage area grading diking drainage

and surfacing 135,414.53

3 Bottom ash disposal system

30 Collecting and handling equipment

units 14four hoppers four

clinker grinders driven by 10 hp

220 440 volt motors and four

hydro ejectors units 59tenhoppers
ten clinker grinders driven

by 10 hp 220 440 volt motors and

ten hydro ejectors 14 Assembly 30,934.82 433,087.44

31 Disposal piping

310 Piping

3100 Pipe inside powerhouse 10 inch

chrome iron alloy 2,613 Linear foot 76.56 200,040.61

3i01 Pipe outside powerhouse 10
inch steel 8,600 Linear foot 9.47 81,420.97

311 Pipe trenches 1197 cu yd

concrete 44.6 tons grating

timber supports and 119 tons

riprap 120,567.03

32 Water supply system five pumps
2600 gpm at 1000 ft head

driven by 900 hp 4160 volt

motors pipe and accessories

and one spare set stator coils

3,430.28 384,477.69

Total account No 125 3 1,219,593.74

6 Fly ash disposal system

60 Collecting and handling equipment

600 Electrostatic precipitators one per

boiler units 142unitcollectors
49,500 sq ft collecting

area capacity 490,000 cfm flue

gas at 330 F units 594 unit

collectors 71,200 sq ft collecting

area capacity 680,000 cfm flue

gas at 330 F 1,597,378.88

601 Mechanical collectors cyclone

type units 14eight with flue

gas capacity of 239,000 cfm at

305 F units 59ten with flue

gas capacity of 310,000 cfm at

2950F 640,934.09

603 Handling equipment pipe valves

slide gates and hydrovactors 287,314.10
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125 Ash handling equipment Gontinued

6 Fly ash disposal systemContinued

61 Ash disposal piping

610 Piping inside powerhouse 2027

1in ft 8 and 10 inchchromeiron
alloy 60,362.92

611 Piping outside powerhouse 8800

lin ft 8 and 10 inch steel 76,145.59

62 Water supply system four pumps

1925 gpm at 520 ft head driven

by 350 hp 4160 volt motors and

pipe with accessories 117,247.03

Total account No 125 6 2,779,382.61

Total account No 125 4,134,390.88

126 Water supply and treating systems

1 Raw water system

10 Pumps units 14four 2500 gpm at

175 ft head driven by 150 hp 440

volt motors units 59six 4000

gpm at 175 ft head driven by

250 hp 440 volt motors 56,369.01

I1 Tanks steel elevated 50,000 gal

capacity 1 Tank 27,651.44

12 Piping including hose hose racks

and cabinets 937,248.91

Total account No 126 1 1,021,269.36

4 Purification and treating system

40 Structure

401 Diversion and care of water 2,484.65

402 Excavation and backfill earthexcavation
2146 cu ydbackfill

325 cu yd 3,382.71

404 Concrete

4040 Concreting 1,682 Cubic yard 24.80 41,712.59

4041 Formwork 12,955 Square foot 4.11 53,238.81

4042 Reinforcing steel 156.8 Ton 240.04 37,638.55

Total concrete 1,682 Cubic yard 78.83 132,589.95

405 Joints stops waterproofing and

drains 3,936,38

406 Superstructure

4061 Structural steel frame 75.68 Ton 273.97 20,186.04

4062 Exterior walls 15,136.03

4063 Roofing flashing and sheet

metalwork 3,144 Square foot 2.26 7,096.83

4064 Interior masonry and partitions 2,417.42

4065 Doors windows and millwork 19,331.72

4066 Wall and ceiling finish 25,265.70

4067 Floor finish 7,885.96

4068 Miscellaneous metalwork2 23,119.42

4069 Painting glazing and insulation 9,280.37

408 Service work

4080 Plumbing and drainage 12,496.11

4082 Heating electric 7,579.61

4083 Ventilating systems

nonconditionedair 2 8,077.70

4089 Lighting 139 Outlet 162.65 22,608.64

Total structure 322,875.24



232 THE KINGSTON STEAM PLANT

TABLI 33 Detailed land and direct construction costs Continued
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126 Water supply and treating systems Cont
4 Purification and treating system Cont

41 Filter plant equipment primary

four 10 inch 240 gpm pumps
four filter rate controllers four

chemical feeders and pipingintegral
to system 67,044.19

42 Softeners and accessories one

Zeolite softening system pumps
four 160 gpm at 65 foot head four

160 gpm at 320 foot head two

250 gpm at 55 foot head and two

15 gpm at 30 foot head two 4
inch flowmeters and pipingintegral

to system 89,484.56

43 Chemical treating system secondary

pumps four 74 gph at 2300

psi four 66 gph at 2300 psi six

6 gph at 700 psi five 4 gph at

150 psi and two to 5gph
14 steel tanks 25 to 500 galcapacityand integral piping system 133,961.42

Total account No 126 4 613,365.41

5 Gland seal water system

50 Pumps single stage 150 gpm driven

by 15 hp motors 5 Pump 1,272.36 6,361.78

51 Tanks steel cylindrical 634 gal

capacity 3 Tank 1,085.24 3,255.73

52 Piping 37,239.10

Total account No 126 5 46,856.61

Total account No 126 1,681,491.38

128 Boiler plant boards instruments and
controls

0 Control equipment facilities forautomaticand manual control andinstrumentation
of boiler plant combustion

superheat draft feed water and

heater drains 2,099,400.46

I Isolated recording gages meters and

instruments 43,147.47

2 Compressed air equipment control air

units 14two 440 cfm compressors

driven by 100 hp 440 volt motors

and two 286 cu ft air receivers units

59two 657 cfm compressors driven

by 125 hp 440 volt motors and two

286 cu ft air receivers 59,471.56

3 Control and instrument piping and

tubing 691,199.66

4 Camera cooling equipment

40 Equipment two 400 cfmturbocompressorswith filters driven by 10

hp motors and fourteen 12 inch

fans driven by hp motors 7,948.78

41 Duct work insulated steel duct
28 air filters and accessories 49,832.22

Total account No 128 4 57,781.00

Total account No 128 2,951,000.15
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129 Boiler plant piping

Installed for the unit boiler steaming

and feed water cycles and consisting

of main auxiliary and extraction steam

lines condensate feed waterblowdownand acid cleaning lines andassociateddrains 8,366,569.28

Total account No 129 8,366,569.28

Total boiler plant equipment 78,315,185.48

TURBOGENERATOR UNITS

140 Turbogenerators

0 Foundations

00 Concrete

000 Concreting 14,438 Cubic yard 16.63 240,058.54

001 Formwork 85,193 Square foot 3.87 329,924.06

002 Reinforcing steel 1,656.93 Ton 229.69 380,582.21

0 1 Miscellaneous steel and iron rails

plates anchors sleeves curbs and

frames 75.72 Ton 407.56 30,860.54

Total account No 140 0 14,438 Cubic yard 67.98 981,425.35

1 Turbogenerators and accessories Each

unit operates with initial steamconditions
at the throttle of 1000 F and

1800 psig with reheat to 1000 F for

units 14 of 1050 F and 1800 psig

with reheat to 1050 F for units 59
all units exhausting at 2 inches of

mercury absolute back pressurecapabilities
are 150,000 kw for units

1 4 and 200,000 kw for units 59
All turbines are tandem compound

triple flow exhaust condensing with

reheat units 1 4 are 44 stage and

units 5 9 are 24 stage Generators

for units 14 are 18 kv those for

units 5 9 are 20 kv and all are

3600 rpm hydrogen cooled with

direct connected main exciters

Auxiliaries consist of unit lubricating

and governor oil systems andhydrogen
cooling facilities Included are

one spare g part turbine spindle

434,207.56 one spare 3 partturbinespindle S714,000.00 one spare

generator field rotot 340,000.00

and two spare exciter rotors

27,400.00 40,641,364.18

Total account No 140 41,622,789.53

141 Circulating water system

1 Intake structure

I1 Diversion and care of water 10,988.69

12 Excavation and backfill earth and

unclassified excavation 44,044 cu

ydbackfill 13,841 cu yd 74,628.98

14 Concrete

140 Concreting 10,970 Cubic yard 19.30 211,690.82

141 Formwork 142,904 Square foot 1.31 187,376.26
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141 Circulating water systemContlnued

1 Intake structure Continued

142 Reinforcing steel 755.78 Ton 245.22 185,332.86

Total concrete 10,970 Cubic yard 53.27 584,399.94

15 Joints stops waterproofing and

drains 6,244.92

16 Superstructure

165 Doors windows and millwork 270.47

168 Miscellaneous metalwork 72,818.85

169 Painting glazing and insulation 7,689.18

18 Service equipment

180 Plumbing and drainage 18,356.60

182 Heating electric 4,951.48

183 Ventilating systems 6,715.54

186 Piping systems compressed air and

raw water 6,934.97

189 Lighting 143 Outlet 96.99 13,869.58

Total account No 141 1 807,869.20

2 Pumping and regulating equipment

20 Main supply pumps

200 Circulating water pumps units 1 4

eight pumps 48,500 gpm at

22.25 ft tdh driven by 350 hp

4160 volt motors units 59
ten pumps 65,500 gpm at 21.65

ft tdh driven by 450 hp 4160

volt motors one set spare

parts for 48,500 gpm pump

6,800.00 one set spare parts

for 65,500 gpm pump
4,350.00 and one set spare

stator coils for 450 hp motor

6,412.45 955,606.26

202 Main valves hydraulicallyoperartedaolenoid controlled unlts

1 4 eight 36 inch cone valves

units 5 9 ten 60 inch butterfly

valves 238,040.39

204 Piping 123,483.50

205 Tanks hydro pneumatic steel

cylindrical 380 gal capacity 2 Tank 541.16 1,082.32

21 Traveling screens

210 Screens 18 Screen 17,861.10 321,499.76

211 Screen washing facilities

2110 Pumps 1400 gpm at 240 ft

head driven by 125 hp 440

volt motors 6 Pump 4,698.46 28,190.73

2111 Piping 27,968.88

Wash water disposal sluiceway

2112 concrete pipe
steel sluice trougmh anholesand 38,112.98

22 Gates and appurtenances

200 Trashracks eighteen 3sction

racks 12 feet 8 inches wide by

7 feet high 18 sets of trashrack

guides and one trash rake 51,420.20

221 Sluice gates five 8 footsq and

twelve 12 inch diam 65,231.65

222 Stop logs two 2 section stop logs

and 36 sets of guides 118,828.60

23 Cranes and hoists

230 Crane 15 ton traveling gantry 1 Crane 52,454.37
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TABLE 33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

TURBOGENERATOR UNiTs Continued

Account Description QuantiW Unit Rate Amount

141 Circulating water system Continued

2 Pumping and regulating

equipment Continued

23 Cranes and hoists Continued

231 Crane track 60 1b rail 600 Linear foot 11.02 6,614.00

Total account No 141 2 2,028,533.64

3 Supply lines

30 Concrete pipe fabrication 2294 lin

ft 78 inch pipe and 5399 lin ft

96 inch pipe 525,954.46

31 Diversion and care of water 57,469.26

32 Excavation and backfill earth and

unclassified excavation 130,477 cu

yd backfill 39,121 cu yd 239,884.12

34 Concrete

340 Intake conduits

3400 Concreting 2,507 Cubic yard 17.03 42,697.98

3401 Formwork 16,591 Square foot 2.27 37,709.38

3402 Reinforcing steel 131.91 Ton 244.15 32,205.86

Total intake conduit concrete 2,507 Cubic yard 44.92 112,613.22

35 Joints stops and drains 12,634.77

36 Laying pipe 192,363.62

Total account No 141 3 1,140,919.45

4 Condenser connections units 14
sixteen54 inch diam inletandoutletpipesectionswith expansionjoints
and sixteen54 inch motoroperated

butterflyvalves with 4inch bypass
and drain lines units 59twenty

60inch diam inletand outlet pipe

sectionswith expansion joints and
twenty 60 inch motor operatedbutterflyvalveswith 4inch bypass anddrainlines3.3.9 7.5.86.6

5 Discharge lines
50 Concrete pipe
500 Pipe fabrication3572 fin ft 78

inch pipe and 2165 lin ft 96
inch pipe 3.8.3 1.0.40.2

501 Laying pipe 5.94.5.69.6
51 Diversion and care of water 5.0 8.8.81.9
52 Excavation and backfill unclassified

excavation 124,587 cu ydbackfill101,779 cu yd 342,438.36

54 Concrete

540 Discharge structure

5400 Concreting 755 Cubic yard 15.93 12,027.36

5401 Formwork 5,571 Square foot 1.26 7,041.84

5402 Reinforcing steel 21.41 Ton 255.60 5,472.47

Total discharge structure concrete 755 Cubic yard 32.51 24,541.67

541 Discharge pipe continuous cradle

5410 Concreting 10,543 Cubic yard 13.04 137,516.24

5411 Formwork 6,108 Square foot 2.29 13,987.91

5412 Reinforcing steel 0.82 Ton 250.18 205.15

Total discharge pipe continuous

cradle concrete 10,543 Cubic yard 14.39 151,709.30

542 Discharge conduits

5420 Concreting 2,911 Cubic yard 16.63 48,406.93

5421 Formwork 15,468 Square foot 2.94 45,435.75
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TABLE 33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

TURBOGENERATOR UNITs Continued

Account Description Quantity Unit Rate Amounl

141 Circulating water system Continued

5 Discharge lines Continued

54 Concrete Continued

542 Discharge conduits Continued

5422 Reinforcing steel 160.48 Ton 243.73 39,113.42

Total discharge conduit concrete 2,911 Cubic yard 45.67 132,956.10

55 Joints stops and drains 11,846.20

56 Gates and other metalwork one

single section stop log nine sets

of guides and 122 lin ft of pipe

handrailing 22,701.81

Total account No 141 5 1,179,642.61

6 Water treating system

60 Structure

602 Excavation and backfill 3,123.53

604 Concrete 107 Cubic yard 152.58 16,325.63

605 Joints stops waterproofing and

drains 147.45

606 Superstructure 22,084.94

608 Service work 9,591.92

61 Treating equipment two solution

feed chlorinators and two liquid

chlorine evaporators with

appurtenances 26,267.01

62 Solution piping 43,295.07

Total account No 141 6 120,835.55

Total account No 141 5,617,559.11

142 Condensers and auxiliaries components

include one horizontal singlepasssurfacecondenser per unit with divided

water boxes using cooling water at 75 F

temperature and operating at a back

pressure of 2 inches mercury vacuum

absolute capacity of units 14685,000

pph steam with 60,000 sq ft surface

area capacity of units 59920,000

pph steam with 80,000 sq ft surface

area two condensate pumps per unit
units 141700 g pm at 370 ft head

driven by 250 hp 4160 volt motors

and units 592250 gpm at 470 ft

head driven by 400 hp 4160 volt

motors one 2stage twin element steam

jet air pump per unit with 72 pph

capacity one single stagenoncondensragprimary air ejector per unit air

removal piping and appurtenances 4,082,068.61

Total account No 142 4,082,068.61

143 Central lubricating system

1 Treating and pumping equipment one

stationary purifying unit oneportable
purifying unit one clean oil

transfer pump and nine dirty oil

transfer pumps 25,489.76

2 Tanks steel vertical cylindrical with

immersion heaters and accessories

two 5760 gal capacity and two 2000

gal capacity 7,572.08
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TABLE 33 Detailed land and direct construction costs Contlnued

STEAM PRODUCTION PLANT Continued

TURBOGENERATORUNiTs Continued

Account Description Quantity Unit Rate Amount

143 Central lubricating system Continued

3 Piping 41,957.62

4 Oil in storage 14,674 Gallon 0.96 14,058.12

Total account No 143 89,077.58

144 Turbine plant boards instruments and

controls

0 Control equipment facilities forautomaticand manual control andinstrumentation
of the turbogenerator

units 368,085.72

3 Control and instrument piping and

tubing 75,453.32

Total account No 144 443,539.04

145 Turbine plant piping

6 Drip drain and vent 364,989.96

Total account No 145 364,989.96

146 Auxiliary equipment for generators

0 Excitation panels switches andrheostats
units 14 four rheostatic type

cubicles units 59five amplidyne

type cubicles 89,692.08

2 Central hydrogen cooling system

20 Structures

200 Excavation and backfill 767.37

201 Structure concrete 216 Cubic yard 72.64 15,689.85

202 Roof and floor drains 940.70

203 Structure supports and enclosures 9,586.46

204 Fire protection system 3,616.16

205 Electrical work 12,067.02

21 Hydrogen piping system

210 Piping 117,091.11

211 Valve boxes 3,856.75

212 Secondary control stations 5 Station 2,161.88 10,809.38

29 Hydrogen transport facilities mobile

gas storage and supply trailers

each with 38 cylinders or tubes

and accessories and a capacity of

49,000 cu ft of gas 2 Trailer 14,186.92 28,373.83

Total account No 146 2 202,798.63

Total account No 146 292,490.71

149 Other turbine plant equipment

1 Gland seal water system

10 Pumps 125 to 140 gpm driven by

10 hp 220 440 volt motor 4 Pump 1,290.58 5,162.30

11 Tanks steel cylindrical 634 gal

capacity 4 Tank 1,946.26 7,785.05

12 Piping 46,994.84

Total account No 149 1 59,942.19

4 Vacuum priming system

40 Pumps units 14two 130 cfm

driven by 10 hp 220 440 voltmotors
units 59two 136 cfm

driven by 10 hp 220 440 volt

motors 4 Pump 1,820.03 7,280.13
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TABL8 33Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

TURBOeENERATOR UNiTs Continued

Account Description Quantity Unit Rate Amount

149 Other turbine plant equipment Cont

4 Vacuum priming system Continued

41 Tanks steel cylindrical 23 cu ft

capacity 2 Tank 797.80 1,595.61

42 Piping 15,635.8

Total account No 149 4 24,511.6

Total account No 149 84,453.8

Total turbogenerator units 52,596,968.3

ACCESSORY ELECTRIC EQUIPMENT

151 Switchgear

1 Assembled switchgear

12 Assembled main switchgear job

assembly

121 Housing steel 9 Housing 34,314.52 308,830.69

122 Bus insulators and insulator

hardware 184,922.82

123 Equipment 85,538.11

15 Assembled neutral switchgearpurchasedassembly 9 Cubicle 10,946.73 98,520.54

Total account No 151 1 677,812.16

2 Station service switchgear connections

21 4160 volt bus work 926,444.56

Total account No 151 1,604,256.72

152 Switchboards

1 Control boards and terminal cabinets

10 Main control boards and terminal

cabinets main bench instrument

relay and recording instrument

boards for generating station and

switchyard 671,768.21

11 Condenser circulating water pump

control board 1 Switchboard 27,343.85

Total account No 152 1 699,112.06

2 4160 volt auxiliary power boards

21 Units boards 9 Switchboard 143,465.77 1,291,191.90

22 Common boards 2 Switchboard 136,289.19 272,578.38

Total account No 152 2 1,563,770.28

3 480 volt auxiliary power boards

30 Powerhouse boards

300 Unit boards 9 Switchboard 44,716.59 402,449.35

301 Common boards 2 Switchboard 52,550.77 105,101.54

302 Service bay boards

3020 Main board 1 Switchboard 15,534.64

3021 Air conditioning board 1 Switchboard 14,285.52

3022 Ventilating board 1 Switchboard 5,157.82

304 Turbine room ventilating boards 9 Switchboard 7,658.47 68,926.19

305 Boiler room ventilating boards 5 Switchboard 8,162.12 40,810.59

306 Chemical feed boards

3060 Board No 1 1 Switchboard 6,782.15

3061 Board No 2 1 Switchboard 6,761.87

307 Oil purification board 1 Switchboard 5,653.80

308 Raw water boards

3080 Board No 1 1 Switchboard 39,927.75

3081 Board No 2 1 Switchboard I 41,634.10
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TABLE 33 Detailed land and direct construction costs Contlnued

STEAM PRODUCTION PLANT Continued

ACCESSORY ELECTRIC EQUIPMENT Continued

Account Description Quantity Unit Rate Amount

152 Switchboards Continued

3 480 volt auxiliary power boards Cont
30 Powerhouse boards Continued

309 Precipitator boards 9 Switchboard 3,565.82 32,092.41

32 Control building boards

320 Main board 1 Switchboard 19,291.06

321 Air conditioning board I Switchboard 6,473.95

34 Water treatment plant boards

340 Main board 1 Switchboard 28,376.48

341 Feeder board 1 Switchboard 21,424.61

39 Chlorination building board 1 Switchboard 2,971.48

Total account No 152 3 863,655.31

4 220 volt auxiliary power boards

40 Lighting and heating boards

powerhouse 5 Switchboard 7,933.56 39,667.82

41 Lighting and heating board control

building I Switchboard 3,810.83

42 Heating ventilating and lighting

board water treatment plant 1 Switchboard 9,152.76

Total account No 152 4 52,631.41

5 Battery boards

50 Powerhouse boards 3 Switchboard 15,065.64 45,196.92

51 Control building board 1 Switchboard 25,015.68

Total account No 152 5 70,212.60

6 Signal system boards 49,439.88

7 Power distribution cabinets 29,555.00

9 Other switchboard equipment

90 Load indicator board 1 Switchboard 4,038.95

91 Isolated instrument transformers 4,199.74

92 Isolated circuit breakers 2,291.53

93 Control centers 1,368.52

Total account No 152 9 11,898.74

Total account No 152 3,340,275.28

153 Protective equipment

1 Grounding system 238,792.12

4 Resistors and reactors 21,339.15

Total account No 153 260,131.27

154 Electrical structures

2 Cable tunnels

21 Water treatment plant pipe cable

tunnel

210 Excavation andbackfill earth ex
cavation 2842 cu ydbackfill

2142 cu yd 7,494.90

211 Concrete pipe 78 inch reinforced 424.6 Linear foot 70.32 29,859.99

213 Lighting system 38 Outlet 49.75 1,890.52

Total water treatment plant pipe

cable tunnel 39,245.41

22 Control building pipe cable tunnel

220 Excavation and backfill earth

excavation 1536 cu ydbackfill
1447 cu yd 4,113.49

221 Concrete pipe 78 inch reinforced 220 Linear foot 57.97 12,753.24

223 Lighting system 19 Outlet 61.17 1,162.27

Total control building pipe cable

tunnel 18,029.00



240 THE KINGSTON STEAM PLANT

TABLE 33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

ACCESSORY ELECTRIC EQuiPMENT Continued

Account Description Quantity Unit Rat0 Amount

154 Electrical structures Continued

2 Cable tunnels Continued

23 Control building rectangular cable

tunnel

230 Excavation and backfill earthexcavation1644 cu yd backfill

1063 cu yd 3,697.48

231 Concrete 7 by 10 feet inside 548 Cubic yard 61.55 33,731.65

233 Lighting system 15 Outlet 67.63 1,014.50

Total control building rectangular

cable tunnel 38,443.63

Total account No 154 2 95,718.04

5 Cable trays asbestos cement with steel

supports 383,034.54

Total account No 154 478,752.58

155 Conduit work

1 Metallic conduit rigid steel l471,873

lb flexible steel 12,581 lb 1,915,200.40

2 Nonmetallic conduit 44,875 Pound 0.57 25,594.93

3 Conduit boxes 85,328.56

4 Concrete envelopes 628 Cubic yard 42.73 26,834.11

7 Plug receptacles 374 Outlet 40.60 15,182.86

Total account No 155 2,068,140.86

156 Power and control wiring

1 Control auxiliary power and excitation

wlring 4160 volt and under 1,974,042.54

Total account No 156 I 974,042.54

159 Station service equipment

I Transformers

11 Auxiliary power transformers

110 Unit station service four 17.1

4.16 kv 9000 kva self cooled

11,250 kva forced air cooled and

five 19.0 4.16 kv 12,000 kva

self cooled 16,000 kvaforcedaircooled 394,445.27

Ill Common station service 161

4.16 kv 20,000 kva self cooled

25,000 kva forced air cooled 2 Transformer 141,969.69 283,939.37
112 Other auxiliary power 4160 480

volt ten 1000 kva nine 750

kva and two 300 kva

480 I20 240 volt one 50 kva

fifteen 7.5 kva five 3kva and

twenty two 2kva 194,735.74

12 Lighting 480 120 240 volt twelve

167 kva two 100 kva one 75 kva

one 50 kva one 15 kva andfortyfive2kva 39,656.57

13 Voltage regulators 480 volt twelve

18 kva two 12 kva one 7.2 kva

and one 4.8 kva 38,173.61

Total account No 159 1 950,950.56
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TABLE 33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

ACCESSORY ELECTRIC EQuiPMENT Continued

Account Description Quantity Unit Rate Amount

159 Station service equipment Continued

2 Batteries charging equipment and

other motor generator sets Batteries

four 250 volt 120 cell two 48 volt

24 ce11 one 4g volt 23 ce11 Seven

service motor generator sets with

30 kw 250 volt d c generator driven

by 50 hp 480 volt a c motor Four

emergency motor generator sets with

tachometer generators and including

the following 18.5 kva 120 volt a c
generator 23kw 125 volt 5.3 amp

d c generator and 25 hp 258 volt

d c drive motor Two 48 volt d c

annunciator battery chargers and

one 50 volt dc telephone battery

charger 176,874.06

Total account No 159 1,127,824.62

Total accessory electric

equipment 10,853,423.87

MISCELLANEOUS POWER PLANT EQUIPMENT

162 Station maintenance equipment

Installed milling and boring machines

lathes saws drills grinders shears

shapers and presses portable power

driven tools and other relatively

substantial portable items identified

by TVA accountability tags and the

initial complement of expendable

small tools 600,197.99

Total account No 162 600,197.99

165 Cranes and hoisting equipment

0 Bridge cranes

00 Turbine room cranes

000 Cranes 90 ton main hoist and

25 ton auxiliary hoist 2 Crane 165,614.32 331,228.63

001 Crane track 175 1b 887 Linear foot 21.88 19,406.45

002 Collector rails 2,665 Linear foot 7.47 19,911.18

01 Service bay crane 5 ton with 247

feet of rail 120 feet of busway

track and one trolley 1 Crane 10,415.02

02 Utility building crane 5ton with

239 feet of 40 1b rail and cable

reel 1 Crane 15,237.97

03 Chlorination building crane

030 Crane 2 ton 1 Crane 6,664.03

301 Crane runway 1,484.96

Total account No 165 0 404,348.24

1 Gantry cranes 5 ton with 200 feet of

90 1b rail 1 Crane 2,039.28

3 Jib cranes one 2 ton electric one

ton mobile and one 2 ton and two

ton manually operated 7,041.18

7 Hoists

70 Electric two 6 ton one 5 ton one

2 ton one 1 ton and one ton 13,694.72
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TABLE 33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

MISCELLANEOUS POWER PLANT EQUIPMENT Continued

Account Description Quantity Unit Rate Amount

165 Cranes and hoisting equipment Cont

7 Hoists Contlnued

72 Chain two 15 ton one 10 ton two

6ton two 3 ton ten 2 ton three

1ton and four ton andthirteen2 ton trolleys 5,964,25

73 Untanking hoist one 15 ton electric

with 240 lin ft of collector rail 12,681.72

79 Monorail beams switches andcollector
rails 20,871.84

Total account No 165 7 53,212.53

9 Mobile cranes one 20 ton and one

4ton 51,587.68

Total account No 165 518,228.91

166 Compressed air and vacuum cleaning

systems

0 Compressed air system

01 Equipment four 600 cfmcompressorsand four 286 cu ft capacity

receivers 68,813.92

02 Piping I I 133,375.77

03 Portable compressors one 100 elm

with 7 cu ft receiver 3,595.07

Total account No 166 0 205,784.76

1 Vacuum cleaning system

10 Equipment vacuum producer 15 hp

450 cfm with 19.6 cu ft primary

collector and 7.8 cu ft secondary

collector 2 Unit 4,181.03 8,362.05

I 1 Piping 83,414.01

Total account No 166 1 91,776.06

Total account No 166 297,560.82

169 Other miscellaneous equipment

0 Local communication system

00 Cable 77,849.79

01 Equipment intrasite communication

facilities consisting of automatic

and manual telephone equipment

and intercommunication andpagingsystems 158,750.51

Total account No 169 0 236,600.30

1 Fire extinguishing equipment

10 Fire protection systems CO2 one

20 cylinder one 12 cylinder and

on 2 cylinder banks 16,460.52

If Portable fire extinguishers CO2
type fifteen 100 1b wheeledtwohundred

ten 15 lb and six 5 lb

dry chemical type nine 150 1b

wheeled three 30 1b one hundred

forty eight 20 1b and seventeen 4
to 10 1b vaporizing liquid seventy

1gal and fifty nine 1qt 27,259.87

12 Hose carts 21 Cart 406.68 8,540.37

Total account No 169 1 52,260.76
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TABLE 33 Detailed land and direct construction costs Continued

STEAM PRODUCTION PLANT Continued

MISCELLANEOUS POWER PLANT EquiPMENT Continued

Account Description Quantity Unit Rate Amount

169 Other miscellaneous equipment Cont
2 Furniture and fixtures 75,165.25

3 Lockers shelves and ca inetsII 140,966.29

4 Cleaning equipment 21,798.72

5 Miscellaneous instruments t 37,700.69

7 Meteorological installations I
70 Structure building steel panel 5

feet 4 inches square by 7 feet high f

and 150 foot high steel tower 2,673.57

71 Equipment one anemographtransmitterand recorder and onetemperaturerecorder j 3,192.67

Total account No 169 7 5,866.24

9 Equipment not otherwise classified

92 Central oxygen and acetylene piping

systems 1,580.49

Total account No 169 571,938.74

Total miscellaneous power

plant equipment 1,987,926.46
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TABLE 33 Detailed land and direct canstruction costs Continued

TRANSMISSION PLANT

STRUCTURES AND IMPROVEMENTS

Account Description Quantity Unit Rate Amount

22 General yard improvements

0 Grading and landscaping

00 Grading 138,999 Cubic yard 0.30 41,089.97

02 Yard surfacing crushed rock 8,011 Ton 5.76 46,177.25

Total account No 422 0 87,267.22

1 Drives parking areas and walks

11 Walks 4 inch bituminous surfacing 3,075 Square yard 3.15 9,674.07

2 Retaining walls fences gates and

railings

21 Fences gates and railings 3,287 Linear foot 10.82 35,578.78

8 Drainage 14,575.52

9 Water supply system 106,904.72

Total account No 422 254,000.31

q24 Outdoor substation structure

1 Foundations for structures and

equipment

14 Concrete foundations 2,966 Cubic yard 88.96 263,868.42

15 Transformer support rails 591 feet

90 1b rail and 9 crossovers 22.79 Ton 432.70 9,861.33

Total account No 424 1 273,729.75

3 Superstructure galvanized structural

steel 556.21 Ton 447.72 249,024.68

6 Transformer tracks 1279 feet long

including one switch and supporting

concrete slab containing 323 cubic

yards 37,686.15

7 Cable and pipe tunnel

70 Excavation and backfill

702 Unclassified excavation 7,895 Cubic yard 0.72 5,648.24

708 Backfill 5,943 Cubic yard 1.72 10,228.43

71 Tunnel structure

710 Concrete 257 Cubic yard 95.96 24,660.48

711 Concrete pipe 84 inch diameter 772.9 Linear foot 65.38 50,533.34

715 Joints and waterproofing 818.93

72 Ventilating system 318.35

73 Lighting system 74 Outlet 87.54 6,478.09

75 Miscellaneous metalwork 890.63

76 Masonry work 243.11

Total account No 424 7 99,819.60

8 Miscellaneous structures

80 Fire extinguisher houses 8 House 2,125.90 17,007.21

9 Lighting

90 Cabinets 7 Panelboard 939.27 6,574.87

91 Conduit steel 21,499 Pound 1.09 23,405.03

92 Wiring 5,425.82

93 Fixtures switches and receptacles 213 Outlet 48.27 10,280.61

Total account No 424 9 45,686.33

Total account No 424 722,953.72

Total structures and

improvements 976,954.03
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TABLE 33 Detailed land and direct construction costs Continued

TRANSMISSION PLANT Continued

STATION EQUIPMENT

Account Description Quantity Unit Rate Amount

431 Switchgear

1 Circuit breakers

14 161 kv breakers 1600 amp 10,000

mva interrupting capacity 32 Breaker 57,774.92 1,848,797.34

2 Disconnecting switches

24 161 kv disconnects 3pole gangoperated57 manual and 10motoroperated
1200 amp and 8 manual

and 14 motor operated 2000 amp 455,647.66

3 Instrument transformers 24 potential

161 kv and 9 current 400 200 5amp 150,509.51

Total account No 431 2,454,954.51

432 Switchboards

7 Power distribution cabinets 1 Panelboard 418.62

Total account No 432 418.62

433 Protective equipment

1 Lightning arresters and gapssinglepole145 kv for use on 161 kv neutral

grounding 33 Arrester 1,678.50 55,390.37

2 Grounding system 82,066.32

3 Guards signs locks and keys 440.03

4 Resistors and reactors neutral

grounding 9 Reactor 8,036.46 72,328.18

Total account No 433 210,224.90

Conduit work

435 Metallic conduit steel 139,772 Pound 0.58 80,588.82

1 Nonmetallic conduit 10,166.66

2 Conduit boxes 1,701.98

3 Concrete envelopes 838 Cubic yard 75.98 63,671.30

4 Plugs and receptacles 12 Outlet 42.35 508.14
7

Total account No 435 156.636.90
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TABLE33 Detailed land and direct construction costs Continued

TRANSMISSION PLANT Continued

STATION EQumMENT Continued

Account Description Quantity Unit Rate Amount

436 Power and control wiring

1 Control and auxiliary power wiring
4160 volt and under 129,581.09

4 Bare conductors copper cable 33,258

lb aluminum tubing and bar
43,858 lb 122,258.59

5 Insulators and hardware 80,731.53

7 Cable trays and supports asbestos

cement with steel supports 9,420 Square foot 3.21 30,250.3C

Total account No 436 362,821.51

438 Main conversion equipment

1 Main stepup power transformers 3
phase oil immersed forced oil and air

cooled four 170,000 kva 161,000

17,000 v five 230,000 kva 161,000

19,000 v two spare pumping units

1,974.00 seven sparecooler units

11,640.27 and one lifting device

with slingsS688.00 3,631,567.27

Total account No 438 3,631,567.27

439 Station service equipment
1 Station service transformers

11 Lighting transformers five 25kva

and two 15kva 440 220 110 v 3,281.91

6 Insulating oil system

61 Piping 71,613.74

62 Tanks steel 12,536 gal capacity 3 Tank 4,285.50 14,476.51

63 Oil treating and pumping equipment 14,301.78

64 Oil in storage 14,496 Gallon 0.31 4,494.27

Total account No 439 6 104,886.30

9 Equipment not otherwise classified

95 Fire protective equipment

952 Portable fire fighting equipment

eight hose carts and eight 150
lb wheeled dry chemical type

extinguishers 6,939.02

Total account No 439 115,107.23

Total station equipment 6,931,730.94
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TAI L 33 Detailed land and direct construction costs Continued

GENERAL PLANT

INTERSITE COMMUNICATION PLANT

Account Description Quantity Unit Rate Amount

178 Communication equipment

2 Conductor cable conductor hardware
and protective devices

22 Cable 9648 feet 2 C coaxial 5,306.22

4 Station installations power line and

wire carrier transmitter receiverfacilities
for intersite telephonetelemeteringload frequency control pilot

relaying and teletype service 30,275.11

5 Space radio equipment

51 Broadcast stations

511 Equipment radio remote control

console 473.91

52 Microwave radio stations

520 Microwave house structural steel

frame sheet metal structure 10

feet by 8 feet 7 inches by 10 feet

high complete with electriclighting
heating and ventilation 1 Building 6,041.08

521 Equipment multiplexing radio

frequency monitoring andindial
signaling facilities 20,087.02

522 Antenna assemblies parabolic type

mounted on unit No 1 chimney

and cable 3,253.96

Total account No 378 5 29,855.97

9 General service equipment

94 Coupling capacitors line traps and

tuning units 97,224.20

Total account No 378 162,661.50

Total intersite

communication
plant 2 162,661.50
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TABLE 34 Indirect construction costs

Superintendence accounting and timekeeping Salaries and expenses of the superintendent of construction

and his immediate assistants in the field and office salaries and expenses in connection with fieldaccountingtimekeeping and cost engineering and proration of computer center operating costs applicable to the

job 1,754,224.94

Travel and subsistence Personal transportation per diem allowance and miscellaneous expense of personnel

when in official travel status 66,113.98

Office supplies and expense Miscellaneous expense of the field office including stationary and other office

supplies blueprints photostats and pictures telephone and telegraph and maintenance of office spaceincluding
heat light and water 593,055.42

Camp operation Cost of constructing employee village and dormitory facilities and equipment andrehabilitationcost of existing dwellings cost of commissary and expense of employee library recreational andeducational
services less revenue from rental and sale of dwellings and dormitories and operation of commissary 481,500.60

Police and guide service Police and guide service maintained for the benefit of the project 542,366.07

Safety activities public facilities and accommodation of guests Assistance given the safety engineer and cost

of safety signs posters and bulletins minor expenses for damages or injuries involving nonemployees and

minor expenses for public facilities and accommodation of guests 13,301,39

Construction plant studies and design Preliminary investigations studies and design of construction plant

facilities and estimates of construction schedules and costs 63,978.03

Insurance expense Insurance expense paid by TVA for benefit of employees consisting of Federal Income

Contribution Act prior to January 1 1957 and Federal Employees Life Insurance and Blue Cross prior

to July 1 1957 Subsequent to these dates these costs are included in direct labor 53,333.36

Temporary access road Cost of initial repair and surfacing of parts of Swan Pond Road to providetemporary
access to the job for delivery of equipment and materials and for employee vehicular access to and

from the job and cost of maintaining the road until permanent access facilities were provided 11,382.39

Liquidated damages and other credits Liquidated damages collected from contractors or vendors and

credits for percentages added to bills against vendors contractors and others for overhead charges onservicesby the Tennessee Valley Authority 80,675.54

Total indirect construction costs 3,428,580.64

Credit

TABLE 35 Distributive general expense

DESIGN AND CONSTRUCTION ENGINEERING COSTS

Engineering field and office Salaries and expenses of project manager and his immediate assistants field

executive supervisory and office engineers concrete technicians and inspectors and consultants Cost of

foundation investigation and engineering for horizontal and vertical control and engineering for utility

line relocations 2,545,329.61

Design Design of all structures improvements and equipment for the project including preparation of

specifications for material and equipment and landscape planning and design at site 3,121,223.10

Total design and construction engineering 5,666,552.71

EXECUTIVE AND ADMINISTRATIVE COSTS

General administration Proration to the Kingston project of its portion of general construction andoperating
expenses principally supervision and general expenses of operating and construction divisions but

excluding temporary field construction organizations and administrative and general expenses centraladministrative
service divisions that are relatively difficult to trace with assurance to the specific accounts

or programs which benefit from the services performed Distributions of these expenses is made each fiscal

year according to studies of direction and extent of effort devoted to the various projects and programs 2,383,115.13

Total executive and administrative 2,383,115.13
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TABLE 35Distributive general expense Contlnued

OTHER GENERAL COSTS

Personnel Services of personnel representatives interviewers and clerical staff engaged in recruitment

placement promotion classification service rating and pay promotion of desirable employeemanagementrelationships and conducting employee in service training and recreation programs 210,632.49

Materials procurement Proration and direct charges to the project of its portion of the total Division ofMaterialsprocurement expenses for services performed for the Division of Construction 383,392.87

Maps and surveys Surveys for basic controls preparation of topographic maps staking out drill holes and
other preliminary investigations required in planning and preparation for construction of steam plant 43,610.16

General project investigations General studies investigations and planning bearing on feasibility ofproject
selection of site general plans and layout preliminary appraisal of site land values quantity and

cost estimates inspections of geologic characteristics and foundation drillings collection of meteorologic

and hydrographic data reservoir water temperature flood and steam plant location studies 187,532.93

Agricultural lands operations Net income from agricultural and forest lands operation during theconstructionperiod 105.00

Construction medical services Operation of medical center for treatment and care of employees claiming

service connected injuries including preparation of compensation claims employee placement and periodic

physical examinations treatment of minor illness occurring to employees while on duty application of

industrial hygiene protective and control measures and service of safety and public health engineers 562,542.93

Final project report Editing individual reports on planning design construction cost and initialoperation
of the project into one comprehensive report including the preparation of additional drawings or

illustrations and printing and binding 20,466.61

Total other general 1,408,072.99

Credit

TABLE36 Transferred depreciation and estimate to complete the original project

TRANSFERREDDEPRECIATION

Accumulated depreciation on permanent equipment transferred from other projects 27,541.84

Total 27,541.84

ESTIMATE TO COMPLETE THE ORIGINAL PROJECT I
Directconstructiocnosts Estimatedcostofcompletingand testingthe highpressurefireprotectiosnystem 2,000.00

Indirecctonstructiocnosts Estimatedcostof completinganalysisof costsby accounts reconciliatioofn

accountingrecordswith engineersi’nventorieasn d preparatioonfconstructiocnostrepor t4.70.0.00.0

Designand constructioenngineering Estimatedcostof
completingthephysicailnventorioefsfinalinstallationsandmaking final field revisions to as constructed drawings and final revisions to design drawing

tracings 11,000.00

Other general costs Estimated cost of preparing the final project report including editing of individual

reports on planning design construction cost and initial operation of the project into onecomprehensive
report including the preparation of illustrations printing and binding 16,900.00

Total 76,900.00

Credit

1 Contra debits are included in the appropriate schedulesof direct and indirect construction design and constructionengineering and other
general costs
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TABLB37 Details of indirect construction costs and certain distributive general expense by originating oces

Project Centra
Item accounting accounting Total

office office

INDIRECTCONSTRUCTIONCOSTS

Superintendence 297,819.82 iiiiiiiiiiiiiiiiiii
Accounting cost engineering and timekeeping 1,325,311.60 1,754,224.94

Charges from other divisions 131,093.52

Travel and subsistence 66,113.98 66,113.98

Office supplies and expense 523,055.42 523,055.42

Employee housing construction 439,301.37 59,506.03

Credit from operation of employee housing and concessions 17,306.80 481,500.60

Police and guide service 542,366.07 542,366.07

SPublaic aelia bt
ili

tievslt es538.8 9.9iiiiiiiiiiii1i3i30i1i3i9iiiiiPubIic facilities and accommodation of guests 3,704.95

Construction plant studies and design 63,978.03 63,978.03

employee group llfe insurance 48,720.41 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Blue Cross 3,738.86 53,333.36

Federal income contribution act 874.09

Temporary access road 11,382.39 11,382.39

Liquidated damages and other credits 80,675.54 80,675.54

Total 2,780,037.31 648,543.33 3,428,580.64

DISTRIBUTIVEGENERALEXPENSE

Engineering field and office 2,532,839.68 4,777.21

Consulting service 5,207.52 2,545,329.61
Tests and inspection 2,505.20

Design 3,099,314.09 I

Site planning 21,909.01 3,121,223.10

Total 2,540,552.40 3,126,000.31 5,666,552.71

Credit
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ORGANIZATION OF THE TENNESSEE VALLEY AUTHORITY

J BOARD OF DIRECTORS

t t 0ENERJ’LC0U EL

GOEFNFEIRCAEOMLFATNHAEGER

i I I
PERSONNEL ENGINEERING POWER CHEMICAL ENGINEERING AGRICULTURALRELATIONS

DIVISIGM OF DIVL IONOF

WATER CONTROl PLANNING POWER UTILIZATION

DNISION OF

OWISLAJOWII OF J PODWIVEISRIOSUNPOPFLY CHEMICAL REVELO MENT FOREDSTIVRISYIROENLAOTFIONS

DIVISIONOF DESIGN

DIVISION OF DIVISION OF

POWEROPERATIONS CHEMICALOPERATIONS

FINANCE CONSTRUCTION POWOEIRVIESNIOGNINOEFERING HCALDTINVISAINODNOSfAFETY

AND CONSTRUCTION

OlVlS OF DIVISION OF

NAVIGATIONANDLOCAL

PROPERTYAND SUPPLY FLOODRELATIONS

MVAlTSE RIAoL5F RESEROVIVO’SIREPORNOOPFERTIES

CEMB Rr leB3

OFFICE OF ENGINEERING

DIVISIONSOf NGNEERIN6ANDCONSTRUCTION

I

CHIEF ENGINEER I

I CONISULTANTS COT’IZEEOTG’HR

I I

CONTROLPLANNING I l DESIGN j COoNSTR UCoTION o

BRANCH I BRANCH BR NCH BRANCH BRANCH ORANCH

PROJECT

BRANCH I BRANCH 31GNBRANCH BRANCH BRANCH BRANCH

BRANCH BRANCH
BDREI1INGCNH ANBDRTAENSCTHING PBRROAJNECCHT PBRROANJECCHT

BRANCH PLANT Z MAINTENANCE

BRANCH

UAnCMIt 4

FIGURE 142 Organization charts oJ TVA and Office oJ Engineering which prevailed through most of the construction period

oJ 1951 through 1955



APPENDIX A

PERSONNEL

The chart shown in figure 142 represents the A more extensive list of supervisory personnel is

organization of the Tennessee Valley Authority dur given covering the divisions of the Office ofEngineeringthe construction period of units 19 at the King ing since they had the responsibility for the planning

ston Steam Plant In conformance with the outline design and construction of the project It isreof
this chart a limited list of key personnel is given gretted that space does not permit listing all persons

which corresponds to the principal construction period who were identified with the project

Project personnel relations are discussed in

May 1951 to July 1956 Various changes in the Chapter 5 Construction Services because of their

organizational structure occurred during the con close association with construction operations

struction period and the arrangement shown is con Trades and labor rates of pay conclude this

sidered to be the most representative appendix

BOARD OF DIRECTORS

GORDONR CLAPP Chairman until May 1954

HERBERTD VOGEL Chairman after August 1954

HARRY A CURTIS Director RAYMONDR PATY Director

OFFICE OF THE GENERAL MANAGER

JOHN OLIVER General Manager until September 1954

AUBREYJ WAGNER General Manager after September 1954

Assistant after November 1951

E A ACKERMAN Assistant August 1952 until December 1954

LJ VAN MOL Assistant after December 1955

Government Relations Information Washington

Budget Staff and Economics Staff 1 Staff Staff

JOHN H CLARK LL DURISCH W L STURDEVANT MARGUERITEOWEN

until January 1954 SH ROBOCK until July 1952

L J VAN MOL PAUL L EVANS

c after January 1954 after July 1952

DIVISION OF PERSONNEL 2

HARRYL CASE Director

LJ VAN MOL Assistant until February 1954

FRANKLIN PITCHER Personnel Officer

Personnel Services Labor Relations Employment

L J VAN MOL EDWIN B SHULTZ GLENN A DOOLEY

until April 1952 Training and until March 1952
BRYANT W RUTHVEN Educational Relations EA SHELLEY

after April 1952 after March 1952
MILDRED TEASLEY Acting

Chief until February 1952 Coy E FULTON Kingston

RICHARDO NIEHOFF Area Personnel Officer

until October 1953

1 Government Relations and Economics Staff was incorporated into General Manager’s Office in December 1953 when the Division of

Regional Studies was abolished

2 Effective October 1953 the Division of Personnel consists of the following branches Personnel Services Labor Relations andEmploymentTraining and Educational Relations Branch was abolished this same date

253



254 THE KINGSTON STEAM PLANT

DIVISION OF LAW

JOSEPH C SWIDLER General Counsel

THOMAS J GRIFFIN Solicitor until July 1953 ROBERTH MARQUIS Assistant General Counsel

CHARLESJ McCARTH Solicitor after July 1953 CHARLES J MCCARTHY Assistant General Counsel

until July 1953

THOMAS A PEDERSEN Assistant General Counsel

after July 1953

DIVISION OF FINANCE 3

E ARNOLDSUNSTROM Comptroller until December 1951

GIFFORDG CRUZE Comptroller after December 1951

Assistant to until December 1951

NEWTON B DICKS Assistant to after February 1953

LLOYDG PEASE Administrative Officer

W H RAUDENBUSH Staff Accountant

R E ALLEN Classification Accountant

HOMERL COOPER Reports Accountant

Treasury Auditing Chemical Accounting

H K ROBINSON AJ ROBERTSON JE BRABHAM

Central Accounting Plant Accounting Power Accounting

W H RAUDENBUSH PAUL FAHEY HS CARPENTER

until February 1953 until September 1952

D W LACKEY LL LAUGHLIN

afterFebruary1953 afterSeptember1952

Construction Accounting

PAUL FAHEY until September 1952

GEORGE P EBERLE after January 1953

DIVISION OF PROPERTY AND SUPPLY

JOHN I SNYDER Director until June 1954

ASHFORDTODD JR Director after June 1954

Assistant until June 1954

JOHN RANDOLPHPERRY Assistant to after December 1954

RuFus J PARTAIN Administrative Officer

Land

GEORGEM BAKER Chic

ROBERTJ COKER Assistant

Supervisor o Titles Supervisor o Buying

JOHN RANDOLPHPERRY until December 1954 LEROY F SIMONS

JOHN D RATHER after December 1954 Supervisor o Sales

Supervisor o Administrative Services ROBERTJ COKER

T H KENAN Supervisor o Appraisals

W E SANFORD

3 Effective February 1953 the Division of Finance consists of the Office of Comptroller which includes Procedures Account Classification and

Reports Staffs and the following branches Central Accounting Chemical Accounting Power Accounting Plant Accounting Auditing and

Treasury
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Office Service

CHARLESE LEx JR Chief until January 1956

RICHARD M JONES JR Chief after January 1956

WILLIAML HOOFF JR Assistant after April 1956

HERBERTF GOUGH Administrative Offcer

Specialist in Office Methods Administrative Services

Offce Management CHARLES O LIBBEY LG PAYNE

April 1955

CHARLES E LEX JR Central District jaU nllclORR

Western District TR CLAXTON after April 1955

S PAUL LEWIS
Eastern District

WILLIAM L HOOFP JR
until April 1956

A L BOYD
after April 1956

Transportation

GEORGEH IRISH Chief

CHARLES H HUDSON Assistant

W B BERNER Administrative Services

Western District Central District Eastern District

JOHN A HEFFERNAN R BRUCE YATES THOMAS J HOSKINS

DIVISION OF MATERIALS 4

R M MILLS Chief until August 1952

PAUL FAHEY Chief after August 1952

H B HENDRIX Assistant to

JULIAN W CAMPBELL Administrative Officer

ALICE M SHEA Administrative Services

General Procurement Traffc Coal Procurement

L B ROCKWELL J EDWIN DAUGHERTY RM CLAYTOR

OFFICE OF ENGINEERING

C E BLEE Chie Engineer

HARRYWIERSEMA Assistant to

Special Assignments and Reports Budgets and Estimates Personnel

VAN COURTHARE BB BRIER ER BRABHAM
until October 1954 AB WILKINSON W N ROOERS after January 1953

JOHN C VOORHEES
after October 1954

JACK W HIND

4 Until December 1953 the Division of Materials was the Materials Branch of Division of Property and Supply
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DIVISION OF WATER CONTROL PLANNING

j s BOWMAN Chief Water Control Planning Engineer until May 1955

R A ELLIOT Chief Water Control Planning Engineer after May 1955

Assistant April 1954 to May 1955

W A BOWMASTER Assistant to

Hydraulic Data Maps and Surveys Project Planning

A S FRY NH SAYFORD until RA ELLIOT
J H WILKINSON February 1952 until April 1954

RITCHEY HUME RE FRIERSON DH MATTERN

J E GODDARD until December 1953 WB JACKSON ES BROSELL
J W BEVERAGE PAUL MORRIS WE Loose

W C AGKERMANN until May 1954 BENJAMIN HOLMES GW HAMILTON

JAMES SMALLSHAW WS MASSA JULIAN HINTON

R A ELDER PF MEREDITH after March 1954

L R ENGSTROM CF SHALIBO ERWIN MAERKER

A J COOPER until November 1954
H D GEHRES

Flood Control Power Studies 5

C W OKEY DM WOOD until March 1954

E J RUTTER JULIAN HINTON

B JBUEHLER
E S WEED Geology

B C MONEYMAKER
River Control LF GRANT
N W BOWDEN

DIVISION OF DESIGN

R A MONROE Chief Design Engineer

W C BooP Assistant to

J C VOORHEES Priorities June 1951 to November 1954

Technical Staff Until May 1955

Civil Engineering Mechanical Engineering Structural and Heavy

R M RIEGEL HJ PETERSEN Equipment Engineering
until October 1951 RM GARDNER GP PALO

A A MEYER JR PARRISI I WR MATHEWSW F EMMONS EM TITUS
Architecture

Electrical Engineering HB TouR Highway and Railroad

R A HOPKINS FG ROTH until April 1952 Engineering

until October 1954 HH OSTRANDER FW WEBSTER

S KVAVEN H COLDITZ

H M OSMUN Materials Engineering

P J FREEMAN until August 1951G ITEASLEY

Administrative

B C ERSKINE

5 The Power Studies Branch was combined with the Project Planning Branch in March 1954
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Design Branches

Architectural Design Civil Design Electrical Design

H B TouR AA MEYER S KVAVEN
H H OSTRANDER GP PALO HM OSMUN
R H OArENS WF EMMONS ES HAYNES

JR PASSONNEAU WN CALVERT VK YAGODKIN

G R BOWMAN A GRINI LR SELLERS
R T CASE FE BOSLAND HW BOWEN
L V GIBNEY R C BROWN ER SNYDER

H B HENRY RM ALSPAUGH
Mechanical Design AM McNERNEY

H J PETERSEN Structural Steel Heavy Equipment CR EINFALT
R M GARDNER and Bridge Design s RR LEwis

J R PARRISH GP PALO W PAYNTER JR

R E LYON E M TITUS PJ RUGG

C W BOLIEAU W R MATHEWS H W WESTBY

R H DUNHAM NE WAY JC EBERSOLE
B S MONTGOMERY E SCROGGIE FJ O’BRIEN

M A BRYANT D P TSAGARIS C V POLING

M M WILLIAMSON RF TIRY J A AKERMAN
R M STEWART RH LEECH C McCoRD

H G SMITH C O WHITE C CORNEL1USSEN

R D HUNTER C H GLAZE L F RHODES

L W SNYDER S KESLER JR CH MOCKW M DEXTER RC NIX

J A HUDSON
J I GIVENS

Service Branches

Dra ting Services Inspection and Testing Specifications

FW RAY PJFREEMAN RE GIBSON
T BENSON GI TEASLEY

W NIXON

D G BAGWELL

DIVISION OF CONSTRUCTION

GEO K LEONARD Chief Construction Engineer

GLENN A DOOLEY Assistant to after March 1952

Kingston Steam Plant Construction

HENRY T LOFFT Project Manager

GEORGEH KIMMONS Construction Engineer

JOE H TIMBERLAKE Assistant Construction Engineer

J HARVEY GRAY Construction Superintendent until July 1953

JOHN C MCCRAW Construction Superintendent after July 1953

ARTHUR J McVAY Assistant Construction Superintendent

ULIE C BYRUM Assistant Construction Superintendent

WILLIAM F BAKER Project Accountant

ENGINEERING

Oce Engineering Field Engineering Electrical Engineering

CHARLES M DuBols FRANK KANE GEORGE S MAUNEY

untilAugust 1953
WILLIAMKELLEGHAN Mechanical Engineering Materials

until July 1955 JOHN M LILE JR Roscoe W CONNER
CHARLES BONINE JR

after July 1955

6 Effective May 1955 the Civil Eagineerlng Branch and the Structural Steel Heavy Equipment and Bridge Engineering Branch were combined
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CONSTRUCTION

WILLIAM R FOSTER General Foreman

TROYM WARREN General Electrical Foreman

AAROND TATE General Mechanical Foreman until May 1953

PAULW BEAUCHAMP General Mechanical Foreman after May 1953

JOHN R EVERHART General Ironworker Foreman

WILLIAMS CASON General Steamfitter Foreman

McCoY C BRmMAN General Carpenter Foreman

SCOTTK FITTS General Boilermaker Foreman

BUSTERB POSTON General Equipment Foreman

CECIL G LowE General Sheetmetal Foreman

LEwis E PEREW General Painter Foreman

ACCOUNTING

WILLIAMF BAKER Project Accountant

DAVIDR HASTON Accounting

BOBBInMAXHARBIN Costs until October 1955

ROBERTR BARTLEYCosts after October 1955

EUGENEA THOMPSON Timekeeping

WILLIAME LAWHON Warehouse until September 1955

JOHN T CAGLE Warehouse after September 1955

Construction Plant

JOHN F PARTRIDGE Construction Plant Engineer until September 1953

LEE M RAGSDALE Construction Plant Engineer after September 1953

J C BUCHANAN Electrical Engineer

P A SCHWAB Mechanical Engineer

O R BENGSTON Civil Engineer

O W ANDERTON Equipment Administrator

C HOMER GEORGE Costs

Construction and Maintenance

THOMAS D LEBBY ChiLI until September 1951

W B RICHARDSON ChiLI after September 1951

LEE M RAOSDALE Area Superintendent until September 1953

DIVISION OF NAVIGATION AND LOCAL FLOOD RELATIONS 7

J PORTERTAYLOR Director

Local Flood Relations Navigation Economics Navigation Engineering

JAMES E GODDARD GEORGE B TULLY ROBERT BNICHOLS

DIVISION OF HEALTH AND SAFETY

O M DERRYBERRY Director

Environmental Hygiene Malaria Control Occupational Health

C M DAVIDSON GS CHRISTOPHER GH COLLINGS JR

Sa ety Health Office

H H HAYES EE CARRIER

WILLIAM CLARK Kingston Sa ety Officer Hu E LADD Kingston Medical Officer

7 Established in December 1953 when the Division of Regional Studies was abolished
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DIVISION OF RESERVOIR PROPERTIES

J ED CAMPBELL Director

M A DEVOE Assistant until July 1954

ROBERT M HOWLS Assistant to after December 1954

Budgets and Accounts Site Planning Property Use Recreation

S Y CRoss 0 H GRAVES FC MANNING ROBERTM HOWLS

Administrative Services and Property Protection

ALAN RICHARDSON

Manager Kingston Properties

H E HUDSON until July 1954

M A DEVOE after July i954

EUOENE EVANS Kingston Public Safety Supervisor JOHN W PETERS Kingston Camp Manager
until January 1954

FRANK J ECKELS Kingston Camp Manager

after January 1954

OFFICE OF POWER

G 0 WESSENAUER Manager

R A KAMPMEIER Assistant

MERRILLDEMERIT Chief Power Engineer

LLEWELLYN EVANS Chief Consulting Electrical Engineer

until July 1952

H P CORDEN General Office Engineer

R L FORSHAY Chief Personnel Officer

L B MARKS Reports Officer

Division of Power Operation Division of Power Supply s

C L KARR RA KAMPMEIER

Division of Power Engineering and Construction Division of Power Utilization

W W WOODRUFF RA KAMP EIER until April 1952

JAMESE WATSON after April 1952

DIVISION OF AGRICULTURAL RELATIONS 9

J W MooN Director until June 1952

ERIe WINTERS Acting until October 1952

LELANDG ALLBAUOH Director after October 1952

MARTINE WEEKS Assistant after February 1954

B I RosE Assistant to

W M LANDESS Agriculturist

Agricultural Economics Fertilizer Distribution Test Demonstration

JOHN BLACKMORE SL CLEMENT RE McKNIOHT

Soils and Fertilizer Research Agricultural Engineering lo

D W THORNE AT HENDRIX

8 The Division of Power Supply was established April 1952

9 The Office of Chief Conservation Engineer in which this Division was formeHy included was abolished December 1951 Nell Bass was

Chief Conservation Engineer until that date

10 The Agricultural Engineering Branch no longer exists because its work projects were completed June 1954
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DIVISION OF FORESTRY RELATIONS tt

WILLIS M BAKER Director until April 1954

RICHARDKILBOURNE Director after April 1954

Assistant until April 1954

CaARLES L GOUPFON Assistant to after May 1954

JOHN M HmKEY Administrative Ocer

Forestry Investigations Fish and Game Forest Development

E G WIESEHUEGEL ABRAHAM H WIEBE KENNETH J SEIGWORTH

OFFICE OF CHEMICAL ENGINEERING 12

CHARLESH YOUNO Manager

Division of Chemical Development Division of Chemical Operations

JOHN H WALTHALL SA HARVEY

11 The Office of Chief Conservation Engineer in which this Division was formerly included was abolished December 1951 Nell Bass was ChiefConservationEngineer until that date

12 The Office of Chemical Engineering was established from the former Division of Chemical Engineering March 1952 with a Division of

Chemical Development and a Division of Chemical Operations

TABLB38 Labor classifications and hourly rates of pay

Effective Effective Effective Effective Effective Effective

Classifications Jan 7 Jan 6 Jan 4 Jan 2 Jan 1 Dec 31
1951 1952 1953 1954 1955 1955

Apprentice all trades after January 4 1953
1st period first half 151.25 1.30 1,40 1.475 1.525 1.625

second half 1.40 1.45 1.50 1.60 1.65 1.75

2nd period 1.60 1.65 1.75 1.825 1.875 1.975

3rd period 1.80 1.85 1.95 2.025 2.10 2.20

4th period1 1.935 2.475 2.05 2.62 2.14 2.70 2,205 2.79 2.25 2.70 2.32 2.79

5th period Steamfitter only 2.70 2.79

Apprentice structural ironworker

1st period 1.20

2nd period 1.44

3rd period 1.60

Apprentice machinist 3

1st period first half 1.25

second half 1.40

2nd period 1.60

3rd period 1.80

4th period 2.07

Foreman this classification used only with skilled trades

Craft journeyman rate plus8 25 .25 .25 ,25

Sub foreman this classification used with skilled trades only in accordance

with agreement reached with the Tennessee Valley Trades and Labor

Council Craft journeyman rate plus 125 .125 .125 .125 .125 .125

Powerhouse crane operator 2.50 2.65 2.775 2.875 3.00 3.10

International Brotherhood of Boilermakers Iron Ship Builders Blacksmiths

Forgers and Helpers

Blacksmith 2.25 2.60 2.75 2.90 2.975 3.10

Blacksmith helper 1.50 2.35 2.50 2.65 2.725 2.85

Blacksmith welder 2.25 2.60 2.75 2.90 2.975 3.10

Boilermaker 2.475 2.60 2.75 2.90 2.975 3 10

Boilermaker Assistant Foreman9 3.225 3.35

Boilermaker Foreman9 3.475 3.60

Boilermaker helper 25 2 2.50 2 2.725 2.85

Boilermaker welder 2.475 2.60 2.75 2.90 2.975 3.10

Drill bit grinder 1.50

Drill sharpener operator 2.25

Power hammer operator 1.50

Bricklayers Masons and Plasterers International Union of America

Bricklayer 2.75 2,915 3.00 3.10 3.15 3.275

Bricklayer foreman9 3.40 3.525

Marble setter 2.5 0 2.75 2 2 2.95 3.15

Stone mason 2.75 2.915 3 00 3.10 3.15 3.275
Terrazzo worker 2.50 2.75 2.80 2.90 2.95 3.15

Tile setter 2.50 2.75 2.80 2.90 2.95 3.15

Uniled Brotherhood of Carpenters and Joiners of America

Carpentertl 2.15 2.275 2.375 2,475 2.55 2.70

Carpenter foreman0 2.80 2.95

Carpenter welder 2.275 2.375 2.4 75 2.55 2.70

Minwrlght 2 i5 2.325 2.375 2.55 2.65 2.775

Millwright foreman9 2.90 3.025

See footnotes at end of table
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TABLE 38 Labor classifications and hourly rates o pay Continued

Effective Effective Effective Effective Effective Effective

Classifications Jan 7 Jan 6 Jan 4 Jan 2 Dec 31
1951 1952 1953 1954 Jl 1955

United Brotherhood of Carpenters and Joiners of Amerlca Continued

Millwright help 1.50 2.3 25 2.375 2 2.6 5 2.775

Millwright welder 2.1 5 2.275 2.375 2.475 2.55 2.70

Saw filer 2.15 2.275 2.375 2.475 2.55 2.70
Sawyer

International Brotherhood of Electrical Workers
Armature winder 2.50

22.6.550 25 235 2 2
Driver special line equipment 2 2.65 2.775 2.875 3.00 3.10

Electrician 3.25 3.3,5

EElleeccttrriicciiaann wfelde r9 2 2.6 5 25 25 3.00 3.10

Groundman line crew 1.60 1.675 1.80 1.90 1.975 23 01205G dman f1 1 15 1.52 5 1.625

Groundman trainee A 1.25 1.5 1.50 1.60 1.65 1.75

Groundman trainee B 2.50 2.65 2.775 2.875 3.00 3.10

Lineman 3.25 3.35

Lineman foreman9 2.30 2.40

Right ofway clearing foreman9

Spray maintenance only 1.80

International Hod Carriers Building and Common Laborers Union of

America 1.80

AAxsephaflitler rakdth 1 1.30 1.3 5 15 1.4 75 1.58

Cement gun nozzleman 1.80 1.87 1.95 2.00 2.075 2.175

Cement pump operator belperl3 1.25 1.30 1.35 1.425 1.475

Chuck tender 1.75 1.85 1.95
21 04075 12 585

Clerical first aid lab land el 9 2 2 2 2.2 5 2.30 2.40
Concrete placing foreman

Construction laborer
11 2255

1.3,0 1.35
1,4

25
1,4

75 15
8

Deckhand4 1 1.4 5

Edgerman 2.051 35 2.15 2.20 2 2.30 2.40

Excavation foreman 1.50 1.70 1.75 1.80 1.85 1.90

Flagman 1.40 1.40 1,475 1.55 1.60 1.675

Form stripper 1,35 1.40 1.475 1.55 1.60 1.70

JLaacbkohrammfeorremanop erator1.90 2,00 2.075 2,125 2.175 2.275

Labor sub foreman 11.15.35 1.351.20 1.5 1.3 75 15 1.525

Laborer unclassified 1.475 1.58

Larvicidal boat operator0 1 1,40 1.4 75 15 1.55 1.675

Mortar mixer 1.90 2.00 2.075 2.125 2.175 2.275

Powder foreman 1.625 1.90 1.95 2.00 2.05 2,175

Powderman 1.90 2.00 2.075

Shaft and tunnel foreman 1.35 1.35 1.475

Shaft and tunnel miner 15 1,58

Power saw operator9 right of way clearing

Sewer foreman9 2,175 2.275

Timber cross cut saw filer9 land clearance
11 542755 11 6538

Timber rigger9 2 2 2 2 2.30 2.40

Track foreman 1.25 1.50 1.70 1.775 1.825 1.90

Tunnel laborer 2.00 2.00 2.15 2.225 2.275 2.35

Tunnel miner 2.525 2.60T I miner f9 1 1 1.6 25 l 1.75 1.85

WWaagtcohnmandrill opera tor7i
1.15 1.20 1.30 1.3,75 1.425 1.525

International Association of Bridge Structural and Ornamental Ironworzersof America

Ornamental iron worker 2.40 2.525 2.65 2.775
23 8150 23 912755

Ornamental iron worker foreman9

Reinforcing iron worker 2.275 2.4 0 25 2.65 32 0705 23 802755

RSteriuncftourrcailng iroinw orker kerf9 2 25 2.6 5 2.755 2.85 2.925

Structural iron worker foreman9 3.10 3.175

Structural iron worker welder 2.40 25 2.6 5 2.775 2.85 2.925

Wood Wire and Metal Lathers International Union
Lather 2.25 2.40 2.55 2.65 2.70 2.80

Lather foreman9 2.95 3.05

International Association of Machinists

Bolt threading machine operator 1.50 1.50 1.65 1.75 1.80 1.90

Gas and diesel mechanic 2.30 2.30 2.45 2.55
22 6950 23 707255

GGaass aanndd ddiieesseell mmeecchhaanniicc hfoelrpeemran 9 1 1.50 1 1 1.80 1.90

Machinist 2.30 2.30 2.45 2.55
22 6950 23 707255

Machinist f 1.5 0 1.50 1 1 1.80 1.90

Machinist helper 2.30 2.30 2.45 2.55 2.65 2.775

Machinist welder 2.30 2.30 2.45 2.55 2.65 2.775

Outside machinist 3.025

Outsid hinist f12 1 1.5 O 1.65 1 1.8 0 1.90

Outside machinist helper 2.775
Outside machinist weldert2

International Union of Operating Engineers

Group A equipment operators

Crane operator 2.35 2.50 2.60 2.725 2.825 2.95

Derrick operator live boom 2.35 2.50 2.50 2.725 2.825 2.95

Dragline operator 2.35 2.50 2.60 2.725 2.825 2.95

Dredge operator 2.35 2.50 2.60 2.725 2.825 2.95

Equipment mechanic
22 6600 22 772255 22 882255 22 9955

Equi pment mechanic welder
Euehd loader operator 2.35 2 2.60 2.725 2.825 2.95

Pile driver operator 2.35 2.50 2.60 2.725 2.825 2.95

Power shovel operator 2.35 2.50 2.60 2.725 2.825 2.95

See footnotes at end of table



962 THE KINGSTON STEAM PLANT

TAeLE 38 Labor classifications and hourly rates of pay Continued

Effective Effective Effective Effective Effective Effective

Classifications Jan 7 Jan 6 Jan 4 Jan 2 Jan 1 Dec 31
1951 1952 1953 1954 1955 1955

International Union of Operating Engineers Continued

Group B equipment operators

Bulldozer operator 2.10 2.20 2.25 2.35 2,40 2.55

Carry all operator 2.10 2.20 2.25 2.3,5

Chief filter plant operator
2.20 2.25 2.35 22 4400 22 5555

CCoonnccrreettee mpuimxepr ooppeerraattoorr 21 Sandov er22 11 00 22
2200

22
2255

22
335,5

22 4400 22
5555

Elevating grader operator 2.10 2,20 2.25 2.3,5 2.40 2.55

Grader operator 2,10 2,20 2.25 2.3 5 2.40 2.55

Hoist operator two drums 2.10 2.20 2.25 2.3,5 2.40 2.55

Locomotive operator 20T and over 2,10 2,20 2.25 2.3,5 2.40 2.55

Marine engineer 2.10 2,20 2.25 2.35 2.40 2.55

MPaanrinsecrapepriloto pe rator22 1100 2Z2200 22 2255 22 335,5 22 4400 22 5555

Trenching machine operator 2.10 2,20 2.25 2.3 5 2.40 2.55

Yard conductor 2.10 2,20 2.25 2.35 2.40 2.55

Group C equipment operators

Bituminous distributor operator 1.85 1.90 1.95 2.00 2,075 2.20

Central compressor plant operator 1.85 1.90 1.95 ZOO 2.075 2.20

Core drill operator 1.85 1.90 1.95 2.00 2.075 2.20

Filter plant operator 1.90 1.95 2.00 2.075 2.20

Hoist operator one drum 1 1.90 1.95 2.00 2.075 2.20

Locomotive operator less than 20T 10 1.85 1.90 1.95 2.00

Motor crane driver and oiler 1,85 1.90 1.95 2.00 25 2.2 0

Mulching machine operator9 22 007755 22 2200

RPooartdabl rolle r opetreatomri p erat o r9 1 1.90 1 2 2.075 2.20

Tractor operator 50 horsepower and over 1.85 1.90 1.95 2.00 2.075 2.20
Tunnel motorman 1,85 1.90 1,95 2.00 2.075 2.20

Group D equipment operators

CCoonnvcereytoer moipxeerratoro9per at orunder21SI0 1.7
0 18

0 18
5 190 1.9 0 2

Core drill helper9 1.90 2.00

Crane car operator 1.7 0 1.80 1.85 1 1.90 2.00

CEqruusihpemrentopermateocrhl0anic he lper9 1.7
0 1.80 1.85 1.90 1 2

Fireman A5 1 1 1 1.90 2.00

Grout pump operator9 1.90 2.00

Loading machine operator9 1.90 2.00

Oiler 5 1 1.8 5 1 1.90 2.00

Portable compressor operator9 1.90 2.00

Pump operator9 1.90 2.00

Switchman9 1.90 2.00

Tractor operator under 50 horsepower 1.7 0 1.80 1.85 1 1.90 2.00

Trenching machine helper9
1.90 2.00

Welding machine operator9 1.90 2.00

WWeolrlk drbiollat ooppeeraratotorr9 6 inchd10 1.70 1.8 0 1.8 5 1.9 0 1.90 2.00

Group E equipment operators 19

Cement pump operator 1.50 1.60 1.65 1.75

Conveyor operator 1.50 1.60 1.65 1.75

Core drill helper 1.50 1.60 1.65 1.75

Crushing plant helper 1.50 1.60 1.65 1.75

Equipment mechanic helper 1.60 1.65 1.75
Fireman B6 1.50 1.60 1.65 1.75

Loading machine operator 1.50 1.60 1.65 1.75

Motorboat operator inboard 1.25

Motorboat operator outboard 1.25 1 1
Oiler B6 1.50 1.60 1.65 1
Portable compressor operator 1.50 1.60 1.65 1.75

Pump operator 1.50 1.60 1.65 1.75

Sand classifier operator 1.50 1.60 1.65 1.75
Switchman 1.50 1.60 1.65 1.75

Trench ng machine helper 1.50 1.60 1.65 1.75

Welding machine operator 1.60 1.65 1.75

Well drill helper 6 inches and over 1 1.60 1.65 1.75

Work boat operator 1.65 1.75

Equipment operator foremen

Central m xing plant foreman 2.35 2.45 2.50 2.60 2,65 2.80

Core drill foreman 2.10 2.15 2.20 2.25 2.325 2.45

Crushing plant foremanl0 1.95 2.05 2.10 2.15

Dredge mate7 2.60 2.75 2.85 2.975 3.1 0 3.2 0

Drill boat foreman 2.00 2.00 2.075 2,125 2.175 2.275

Equipment foreman 2.60 2.75 2.85 2.975 3,10 3.20

Equipment mechanic foreman 2.85 2.975 3.10 3.20

Grade foreman 2.35 2 2.50 2.60 2.65 2.80

Greaser foreman 2.20 2.25 2.35 2.40 2.55

Well drill foreman 6 inches and over10 1 2.05 2.10 2.15

Brotherhood ot Painters Decorators and Paperhangers

Glazier 1.80 2.00

Painter 2.15 2.275 2.375 2 25 2.70

Painter foreman9 2.825 2.95

Sign painter 2 2.275 2.3,75 2.5 0 2.575 2.70

Operative Plasterers and Cement Masons International Association

Cement mason 2.20 2.25 2.38 2.45 2.50 2.575

Cement mason foreman9 2.75 2.825

elast 25 25 2.75 2.8 25 2.875 2.975

United Slate Tile and Composition Roofers Damp and WaterproofWorkersAssociation

Roofer composition buihup waterproofing 1.80 1.85 2.05 2.075 2.125 2.20

See footnotes at end of table
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TABL 38 Labor classifications and hourly rates of pay Continued

Effective Effective Effective Effective Effective Effective

Classifications Jan 7 ran 6 Jan 4
1951 1952 1953 J42 J5 I Dec1.95351

United Slate Tile and Composition Roofers Damp and WaterproofWorkersAssociation Continued

Roofer slate and tile 2.00 2.05 2.15 2.20 2.25 2.40

Roofer composition builtup waterproofing foreman9 2.375 2.45

Roofer slate and tile foreman9 2.50 2.65
Sheetmetal Workers International Association

Sheetmetal worker 2.25 2.35 2.50 2.625 2.725 2.90

Sheetmetal worker foreman9 2.975 3.15

Sheetmetal worker sketehman 2.75 2.8 5 2.975 3.15

Sheetmetal worker welder 2 2 2.50 2.625 2.725 2.90

United Association of Journeymen and Apprentices of the Plumbing and

Pipe Fitting Industry of the United States and Canada

Lead burner 2.75 2.75 3.175 3.35 3.35 3.50

PIumb er 2.50 2.65 2.775 2.90 3.00 3.10

Plumber foreman9 3.25 3.35

Steamfitter 2 2.65 2.775 2 3.00 3.10
Steamfitter foremau9

Steamfitter welder 2 2.65 2.775 2 33 2050 33 3150

International Brotherhood of Teamsters Chauffeurs Warehousemen and
Helpers of America

Garage attendant 1.55 1.65 1.675 1.725 1.825

Truck dispatcher 2.10 2.20

Truck driver I dump trucks 3 cubic yards and under other trucks

under 3 tons unless covered by truck driver III 1.40 1.50 1.60 1.625 t 675 1.775

Truck driver II dump trucks over 3 cubic yards up to and including 6

cubic yards other trucks over 3 tons up to and including 5 tons

unless covered by truck driver III 1.60 1.70 1.80 1.825 1.85 1.95

Truck driver III dump trucks over 6 cubic yards other trucks over

5 tons unless covered by truck driver IV 1.75 1.85 1.95 1.975 2.025 2.125

Truck driver IV includes only tractor type having a GUW of

65,000 pounds or more 1.75 2.05 2.15 2.175 2.175 2.175

Truck foreman 1.95 2.30 2.40 2.425 2.425 2.475

Truck helper power constructiona2 1.75

Warehouseman 1 1.40 1.50 I 1.60 1.75

Warehouse foreman 2.00 2.10 2.15 2.175 2.275

I Rates vary according to and are based on craft journeyman rates 9 This classification effective January 1 1955

2 Effective March 6 1949 eliminated anuary 6 1952 10 This classification discontinued January 1 1955

3 Effective January 6 1952 eliminated January 4 1953 11 Effective December 31 1955 carpenter receives 0.25 above journey

4 Combined with construction laborer classification after date indicated man rate when handling creosote lumber for more than 4 hours

5 Serving equipment normally operated by group A operators 12 This classification effective December 31 1955

6 Serving equipment not normally operated by group A operators 13 This classification discontinued December 31 1955

7 Effective August 21 1949 14 This classification effective June 16 1956
8 This scale discontinued January l 1955 foremen individually

designated
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APPENDIX B

STATISTICAL SUMMARY
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GENERAL DATA THROTTLE OPERATING CONDITIONS

LOCATION Pressure units 191800 psig

Temperature

On peninsula formed by Clinch and Emory River Units 14 1000F

arms of Watts Bar Lake 2 miles northeast of Units 59 1050F

Kingston Tennessee

CONSTRUCTION QUANTITIES

AccEss estimated totals

Highway 1.1 miles constructed from U S Highway Excavation 4,316,000 cu yd

No 70 Fill 645,800 cu yd
Railroad 6.7 miles constructed from connections Concrete 259,800cuyd

with Tennessee Central Railroad and Southern Reinforcing steel 17,000 tons

Railway at Emory Gap Formwork 1,825,000 sq ft

Water On 9foot navigable channel connected with Structural steel main contracts

Inland Waterway System no permanent docking Powerhouse 26,460 tons

facilities constructed Service bay 895 tons

Switchyard and transformer yard 595 tons

CHRONOLOGY Masonry 1,750,000 units

Galbestos siding powerhouse 202,800 sq ft

Initial appropriations

Units 14 January 6 1951 CosT
Units 56 July 5 1952

Units 78 July 15 1952 Generating plant 189,669,500.94 119 per kw of

Unit 9 July 27 1953 capability

Construction started at site April 30 1951 Switchyard 8,460,774.28

Commercial operation General plant 174,016.57

Unit 1 February 8 1954 Credit Transferred depreciation 27,541.84

Unit 2 April 29 1954 Credit Contra debit 76,900.00

Unit 3 June 11 1954 Total project 198,199,849.95 124 per kw of

Unit 4 July 27 1954 capability

Unit 5 January 18 1955

Unit 6 March 3 1955 DATUM
Unit 7 May 6 1955

Unit 8 August 3 1955 Elevations are based on the U S C G S 1936

Unit 9 December 2 1955 Supplementary Adjustment

POWERINSTALLATION POWERHOUSE AND SERVICE BAY

Rated capacity STRUCTURALDATA

Units 14 each 135,000 kw Foundation

Units 59 each 180,000 kw Material Shale with interbedded layers of

Units 19 total 1,440,000 kw limestone

Capability Allowable bearing pressure 5 tons
Units 14 each 150,000 kw per sq ft

Units 59 each 200,000 kw
TySpuebsotrfucctounrset ructiRoeni nforced concrete

Units 19 total 1,600,000 kw Superstructure Masonry reinforced concrete and
steel

COALCONSUMPTION approximate Principal dimensions

Powerhouse 895 by ll5 foot turbine room 868

Anpneuracle nt
9

pulnaintt plloaandt fac4to 3r00,000
tons based on 80 by 138 foot boiler room and heater baymaximum

height 151 feet above basement floor 111

Per hour each unit feet above ground

Units 1458 tons operating at rated load Service bay shops and office 200 by 205 feet

Units 5976.5 tons operating at rated load Turbine room cranes 2 90 ton capacity each manu
Per kwh each unit factured by Cyclops Iron Works

Units 140.78 pound 1 Stacks 1 per unit Reinforced concrete with brick

Units 590.77 pound 1 lining units 1414 feet id 250 feet high above

ground units 5916.5 feet id 300 feet high above

capab1il ityBaseadnd on2 1in2 00H0g Batbusolpuetre poeuxnhdaustcoapl reasnsdureoperating at maximum ground built by Rust Engineering Co
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ARCHITECTURE Design pressure

Units 142025 psig

Exterior walls Steel frame gray face brick base with Units 592060 psig
insulated maroon asbestos protected steel Ybeam

siding above glass block wall east sideturbogeneratorroom yellow porcelain enameled panels FURNACES
and aluminum window frames in office wing

aluminum copings Type

Interior walls Glazed tile and perforated accoustical Units 14 Radiant water wall dry bottom

steel panels in turbogenerator room glazed tile in Units 59 Controlled circulation twin water wall

toilets and locker rooms glazed tile and gray face dry bottom

brick in public areas marble walls in public toilets Principal dimensions

unglazed tile elsewhere plaster and movable metal Units 1438 feet 2 inches wide 28 feet 1 inches

partitions in office areas deep 108 feet high

Roof Smooth surface asphalt and felt built up roof Units 59 2 each 25 feet 4 inches wide 22

ing over rigid insulation on precast concrete slabs feet 10 inches deep 108 feet high

and cellular steel decking Heating surface

Floors Greytone quarry tile in turbogenerator Units 1444,720 sq ft

room and boiler bay terrazzo in toilets public Units 5970,600 sq ft

areas and corridors rubber tile in offices colored Total volume
metallic hardened cement elsewhere Units 14 93,000 cu ft

Windows Steel sash aluminum sash and special Units 59109,300 cuft

aluminum windows and entrance assemblies

SUPERHEATERS

STEAM GENERATORS Type 2stage Elesco

GENERAL DATA Tube size

Units 14 2 inches od

Manufacturer Combustion Engineering Superheater Units
Inc

592 inches od

Type
HeUatninitgs s1u r4f

ace 82,285 sq ft

Unbitosiler1
4 Natural circulation reheat radiant Units 59125,000 sq ft

Units 59 Twin furnace reheat controlled
DeUsignnits pr1es 4su 2re0 25 psig

circulation Units 592060 prig

Rated capacity each unit Design temperature

Units 141,020,000 pph steam Units 14 1003 F

Units 591,280,000 pph steam Units 59 I053 F
Maximum 4hour capacity each unit

Units 141,120,000 pph steam

Units 591,410,000 pph steam ECONOMIZERS
Steam pressure at superheater outlet

Units 141825 psig Type Elesco CFS horizontal fintube parallel

Units 591840 psig flow

Steam temperature at superheater outlet Tube size 2 inches od

Units 14 1003 F Heating surface

Units 59 1053 F Units 1426,000 sq ft

Efficiency guaranteed at rated load Units 5930,450 sq ft

Units 1488.64 percent Design pressure 2100 psig

Units 5988.46 percent

REHEATERS

DRUMS I per unit Type
Location Elevation 852.0 Units 14 Elesco vertical continuous flow

Size Units 59 Vertical continuous flow

Units 1466 inches id 45 feet lly2 inches Tube size 2I 2 and 21 inches od

straight length 513 2inch wall Heating surface

Units 5960 inches id 53 feet 3 inches straight Units 1418,893 sq ft

length 4 inch wall Units 5925,300 sq ft

Weight internals included Rated capacity each unit

Units 14313,500 pounds Units 14870,000 pph

Units 59189,400 pounds Units 591,116,000 pph
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Design pressure CONTROLS

Units 14550 psig

Units 59500 psig Combustion and feedwater Electronic pneumatic

Design temperature manufactured by Republic Flow Meters Co
Units 14 1003 F Superheater Burner tilt and desuperheater manu

Units 59 1053 F factured by Leeds Northrup Co

Operating inlet pressure

Units 14435 psig design 2 FANS

Units 59387 psig design 2 FORCED DRAFT 2 per unit

Operating outlet pressure

Units 14390 psig design s Manufacturer Westinghouse Electric Corp Sturte

Units 59347 psig design s vant Division

Operating inlet temperature Type and size

Units 14 640 F design s Units 14 175 TV special single width single

Units 59 668 F design s inlet

Operating outlet temperature Units 59 185 TV 12 single width single inlet

Units 14 1003 F design s Rated capacity each

Units 59 1053 F design s Units 14 200,000 cfm

Units 59270,000 cfm

AIR PREHEATERS 2 per unit Rated static pressure at test block
Units 1411.5 inches H20

Manufacturer Air Preheater Corp Units 5913.0 inches H20

Type Rated temperature at test block 140 F

Units 14 Ljungstrom continuous regenerative Control Inlet louvers

counter flow Design temperature air leaving fan 80 to 100 F

Units 59 Continuous regenerative counter flow Motors

Element height Design 56 inches maximum in Manufacturer Westinghouse Electric Corp

stalled two layers 36 and 12 inches high Type

Heating surface each unit Units 14450 hp 705 rpm squirrel cage drip

Units 14 80,900 sq ft proof protected

Units 59 114,400 sq ft Units 5 9700 hp 705 rpm squirrel cage drip

Design temperature gases entering proof protected

Units 14 660 F

Units 59 650 F INDUCED DRAFT 2 per unit

Design temperature gases leaving

Units 14 310 F uncorrected Manufacturer Westinghouse Electric Corp Sturte

Units 59 300 F uncorrected vant Division

Design temperature air entering Type and size

Units 19 80F Units 14 MVID 16y2

Design temperature air leaving Units 59 MVID 16

Units 14 512 F Rated capacity each

Units 59 532 F Units 14 290,000 cfm

Units 59400,000 cfm

FIRING EQUIPMENT per unit Rated static pressure at test block
Units 1420.5 inches H20

Burners adjustable tangential Units 5920.0 inches HO
Units 1416 Rated temperature at test block 320 F
Units 5924 Control Inlet louvers

Pulverizers C E Raymond Bowl No 633 Motors

Units 144 Manufacturer Westinghouse Electric Corp

Units 596 Type

Feeders Units 14 1400 hp 590 rpm squirrel cage

Units 14 4 Raymond integral with pulverizers totally enclosed fan cooled

Units 59 6 Raymond integral with pulverizers Units 59 1750 hp 593 rpm squirrel cage

Lighting off torches totally enclosed fan cooled

Units 14 16 automatic retractable ignition

Units 59 24 CE standard ignition ASH HANDLING
Oil burners

Units 144 METHOD

Units 598 Fly and bottom ash collection and sluice system to

2 Varies with load disposal area
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FLY ASH COLLECTORS 2 per unit TURBINES

Manufacturer Manufacturer

Units 14 Buell Engineering Co Inc Units 14 Westinghouse Electric Corp

Units 59 American Blower Corp Units 59 General Electric Co
Type Mechanical Type and speed Tandem compound triple flow ex
Size haust condensing reheat 3600 rpm

Units 144 groups of 4 No 13 FAC Rated capacity each unit

Units 59 No 504 ARRT 42W12 series 342 Units 14135,000 kw
design 56V Units 59180,000 kw

Rated capacity Maximum capability each unit

Units 14239,000 cfm at 305 F Units 14150,000 kw
Units 59310,000 cfm at 295 F Units 59200,000 kw

Efficiency 85 percent guaranteed overall Throttle pressure 1800 psig

Pressure drop at rated capacity Throttle temperature

Units 143.05 inches It20 Units 14 1000F

Units 593.0 inches H20 Units 59 1050F
Reheated steam pressure at maximum capability

Units 14390 psig

BOTTOMASH SYSTEM Units 59347 psig

Reheated steam temperature at maximum

Type Vtype furnace bottom hoppers with water capability

sluice Units 14 1000 F

Manufacturer Allen Sherman Hoff Co Units 59 1050 F

Number of stages each unit

WATER PUMPS Units 1444
Units 5924

Bottom ash sluice 5 8x20 SDO type 2600 gpm Extraction points and stage numbers

rated capacity 1000 foot head manufactured by Units 147 16 21 30 36 38 40 42
Byron Jackson Company Units 598 6 9 13 16 18 19 21 22

Fly ash sluice 4 8inch TU 17 type 1925 gpm rated Design backpressure 2 inches Hg absolute

capacity 520 foot head manufactured by Peerless Total rotor weight

Pump Division Units 14105,000 pounds

Units 59114,100 pounds

Turbine heat rate guaranteed at maximum capability

DUST COLLECTORS and 2 inches Hg absolute exhaust pressure

AT COALBUNKERS 1 per unit Units 147807 Btu per kwh
Units 597777 Btu per kwh

Type and capacity Cyclone 4500 cfm Net plant heat rate expected at maximum capability

Manufacturer and 2 inches Hg absolute exhaust pressure

Units 14 Kirk Blum Manufacturing Co Units 149367 Btu per kwh

Units 59 Day Company Units 599288 Btu per kwh

AT C’OAL SCALES 1 per unit GENERATORS

Type and capacity Units 14 Multiclone 1200 cfm Manufacturer

Units 59 Cyclone 1800 cfm Units 14 Westinghouse Electric Corp
Manufacturer Units 59 General Electric Company

Units 14 Western Precipitation Corp Rating each unit

Units 59 Day Company Units 14150,000 kva 135,000 kw 0.9 pf 3 ph
60 cycles 18,000 v 3600 rpm 4810 amp 0.9

AT COAL CONVEYORTRANSFER POINT 2total short circuit ratio

Units 59200,000 kva 180,000 kw 0.9 pf 3 ph

Type and capacity Multiclone 4500 cfm 60 cycles 20,000 v 3600 rpm 5770 amp 0.8

Manufacturer American Blower Corp short circuit ratio

Maximum capability each unit

Units 14168,540 kva 150,000 kw 0.89 pf 5400
TURBOGENERATORS

amp

FOUNDATIONS Units 59217,400 kva 200,000 kw 0.92 pf 6275

amp

Type Reinforced concrete frame Temperature rise Stator 60 C rotor 85 C
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Cooling Breaker rating

Units 14 Hydrogen 0.5 psig at rated capacity 4160 v 250,000 kva

15 psig at maximum capability 480 v 25,000 amp

Units 59 Hydrogen 15 psig at rated capacity Manufacturer

30 psig at maximum capability 4160 v Westinghouse Electric Corp

Hydrogen treatment Vacuum detraining 480 v ITE Circuit Breaker Co
Rotor weight

Units 14105,000 pounds CONTROLBATTERIES
Unit 5111,200 pounds

Units 69108,800 pounds Voltage and rating 250 v 1 hour 474 amp

Stator weight Type 25plate heavy duty glass cell

Units 14397,600 pounds Manufacturer Electric Storage Battery Co
Unit 5612,800 pounds

Units 69636,800 pounds

Excitation CONDENSERS 1 per unit

Units 14 Pilot exciter

Units 59 Rotating amplifier GENERALDATA
Exciter rating Type Single pass surface divided water box

Units 14350 kw 375 v 900 rpm shunt wound Manufacturer Westinghouse Electric Corp

direct connected Surface area each unit

Unit 5500 kw 375 v 890 rpm shunt wound Units 1460,000 sq ft

direct connected Units 5 980,000 sq ft

Units 69550 kw 375 v 890 rpm shunt wound

direct connected DESmN CONDITIONS
Pilot exciter rating

at rated load

Units 14 3 kw 250 v 900 rpm compound Steam condensed each unit

wound direct connected Units 14672,000 pph

Units 595 kw 250 v 1750 rpm motordriven Units 5 9887,000 pph

amplidyne type Backpressure 2 inches Hg absolute

Neutral grounding Cooling water flow

Units 14 Transformer 75 kva 18,000 200 v sec Units 1490,000 gpm each

ondary resistor 0.27 ohm 470 amp 60 seconds Units 59121,400 gpm each

Units 59 Transformer 75 kva 20,000 220 v sec Cooling water temperature 75F

ondary resistor 0.25 ohm 510 amp 60 seconds Cooling water tube velocity

Surge protection Lightning arresters only Units 146.9 feet per second

Units 597.0 feet per second

GENERATORLEADS Tube cleanliness 85 percent

Connections Unit type no switching at generator

voltage TUBES
Rating at 35 C rise above 40C ambient temperature

indoor Number each unit

Units 146000 amp Units 14 8,808

Units 597000 amp Units 5911,742

Bus material Aluminum channels Dimensions each tube

Bus enclosure Outside diameter inch

Indoor Transite segregated phase Length overall 30 feet

Outdoor Expanded aluminum and aluminum Material Inhibited admiralty

framing supoorted on structural steel Manufacturer

Manufacturer Designed and fabricated by TVA Units 14 Phelps Dodge Copper Products Co
Units 59 Scovill Manufacturing Company

AUXILIARY POWER

VOLTAGE FEEDWATER EQUIPMENT

Normal starting and emergency supply 4160 and CLOSED HEATERS

480 V Type Horizontal

Number per unit Units 14 6 units 59 7
COMMON AND UNIT BOARDS

Manufacturer

Voltage 4160 and 480 v Units 14 The Lummus Co
Type Metal clad switchgear Units 59 Griscom Russell Co

i
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Rated head

Shell design pressure psig Units 146075 feet

Heater Units 596305 feet

No Units 1 4 Units5 9 Manufacturer

1 650 725 Units 14 Byron Jackson Co
2 475 450 Units 59 Worthington3 250 250 Corp
5 50 and 30 inches Fig vacuum 50 inches Hg vacuum Motors
6 50 and 30 inches Hg vacuum 50 and 30 inches Hg vacuum

7 50 and 30 inches Fig vacuum 50 and 30 inches Hg vacuum Manufacturer Electric Machinery Co
8 50 and 30 inches Hg vacuum Rating

Tubes Units 142000 hp 3575 rpm

Design pressure psig HP heaters 2900 LP heaters Units 593000 hp 3570 rpm
250

Material HP 70 30 Cu Ni LP inhibited admiralty CONDENSATEPUMPS 2 per unit

DERATINO HEATERS No 4 1 per unit Stages and type 5stage vertical multi stagedeepwellcentrifugal

Type Deaerating tray Rated capacity each

Manufacturer Units 141700 gpm

Units 14 Cochrane Corp Units 592250 gpm

Units 59 Worthington Corp Rated head

Storage tank dimensions Units 14370 feet

Units 14 Diameter 11 feet over all length 42 Units 59470 feet

feet 4 inches Manufacturer Westinghouse Electric Corp

Units 59 Diameter 12 feet overall length 44 Motors

feet 8 inches Units 14250 hp 1170 rpm

Design pressure Units 59400 hp 1170 rpm

Units 1465 psig

Units 5985 psig INTERNALWATERTREATMENT units 14
Capacity

Units 141,012,940 pph Sodium phosphate pumps 4 duplex plunger type

Units 591,312,720 pph manufactured by Hills McCanna 66.6 gallons per

hour at 2375 psi rated capacity 3hp motor

EVAPORATORS 1 per unit Sodium sulphite and sodium hydroxide pumps 5
duplex plunger type one head for sulphite and one

Type Horizontal single effect for caustic manufactured by Hills McCanna 2.0

Manufacturer gallons per hour at 1500 psi rated capacity each

Units 14 Graham Manufacturing Co head xhp motor
Units 59 Griscom Russell Co

Evaporative capacity INTERNALWATERTREATMENT units 59
Units 14 20,000 pph

Units 59 26,000 pph Sodium phosphate pumps 5 duplex plunger type

Shell design pressure manufactured by Milton Roy Co 74 gallons per

Units 1475 psig hour at 2300 psi rated capacity 5hp motor

Units 5985 psig Sodium sulphite and sodium hydroxide pumps 6
Tube design pressure duplex plunger type one head for sulphite and one

Units 14225 prig for caustic manufactured by Milton Roy Co 3.0

Units 59250 psig gallons per hour at 700 psi rated capacity head

Tube design temperature hp motor

Units 14 850 F

Units 59 950 F MECHANICAL CONTROL EQUIPMENT
Tube material

Units 14 Monel UNIT CONTROLROOM

Units 59 Type 304 stainless Principal features Centralized control two units in

one room with 9th unit in separate room supplied

BOILERFEEDWATERPUMPS 3 per unit by Republic Flow Meters Co

Type and stages Horizontal units 14 12 units

59 9 PRINCIPAL PIPING

Rated capacity each FABRICATOR
Units 141102 gpm

Units 591445 gpm National Valve Manufacturing Co
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MAIN STEAM HEATING VENTILATING
AND AIR CONDITIONING

Design pressure POWERHOUSE
Units 141935 psig

Units 591945 psig Building heating 21,940 pph steam

Design temperature Air preheating 246,600 pph steam

Units 14 1003F Ventilating air 4,308,000 cfm supplied 2,225,000
Units 59 1053F cfm exhausted

Material Air conditioning Control rooms 67 tons shift

Units 14 Alloy steel A158 50T symbol Pll 1 engineer’s office 3 tons packaged unit type units

percent Cr percent Mo 14 manufactured by Worthington Corp units 59

Units 59 Alloy steel A335 52T symbol P22 2 by Nevinger Manufacturing Co Inc
percent Cr 1 percent Mo

Full flow sections forged and bored SERVICEBaY shop area
Units 14 16 inch od 2inch wall thickness

Units 59 17 inch od 2y2 inch wall thickness Heating 1400 pph steam

Half flow sections forged and bored Ventilating air 65,800 cfm supplied 102,500 cfm

Units 14 13 inch od 2inch wall thickness exhausted

Units 59 15 inch od 2inch wall thickness Air conditioning storekeeper’s office 5 tonspackagedunit type manufactured by Nevinger Manu

STEAM TO REHEATER facturing Co Inc

Design pressure SERVICEBAY office area

Units 14 500 psig

Units 59435 psig Heating 2270 pph steam

Design temperature Ventilating air 18,900 cfm supplied 44,800 cfm
Units 14 665 F exhausted

Units 59 700 F Air conditioning 104 tons built up central water

Material chilling system type manufactured by York Corp

Units I4 Carbon steel A106 48T grade B
Units 59 Carbon steel A106 51T grade B

Flow sections seamless pipe COAL HANDLING FACILITIES
Units 14

Full 20 inch od y2 inch wall thickness DELIVERY
Half 14 inch od sinch wall thickness

Units 592 sections 18 inch od inch wall BARCE

thickness No permanent facilities provided

STEAM FROM REHEATER RAIL

Design pressure Trackage 30.5 miles including yards

Units 14470 psig Storage yards Capacities 40 foot cars Caney

Units 59415 psig Creek interchange yard with Tennessee Central

Design temperature RR 254 Southern Ry interchange by Southern

Units 14 1003F Ry loaded yard 854 empty yard 715 gravity

Units 59 1053OF movement from dumpers to empty storage with

Material speed controlled by two friction type electronically

Units 14 Alloy steel A158 50T symbol P11 1 operated retarder systems fully automatic with

percent Cr percent Mo optional manual control manufactured by Gen
Units 59 Alloy steel A155 52T class 1 2 per eral Railway Signal Co

cent Cr 1 percent Mo Locomotives Three 120 ton diesel electric manu
Full flow sections factured by BaldwinLimaHamilton Corp three

Units 14 Forged and bored 20 inch od 1.031 80 ton diesel electric manufactured by General

inch wall thickness Electric Co

Units 59 Rolled and welded 24 inch od 1inch Rotary car dumpers 2 maximum capacity each
wall thickness 70 ton car 18 cars per hour No 1 manufactured

Half flow sections by Heyl Patterson Inc No 2 by The Wellman

Units 14 Cupped and drawn 16 inch od 0.843 Engineering Co
inch wall thickness Scales Capacity 162.5 tons platform size 56 by

Units 59 Rolled and welded 18 inch od 11.5 feet with dead rail manufactured byFairinchwall thickness banks Morse Co
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TRUCK DUST COLLECTORS

Unloading Dumper on manual unloading track in Number type and location 1 wet type in crusher

hopper building building

Scales Capacity 50 tons platform size 50 by 10 Capacity 20,000 cfm

feet manufactured by The Howe Scale Co Manufacturer American Air Filter Co Inc

CRUSHING STORAGE AND CONVEYING CONVEYOR SYSTEM

STRUCTURES Manufacturers

Hopper buildings 2 substructure reinforced con Belt conveyors Link Belt Co
Belts Goodyear Tire and Rubber Co and

crete superstructure steel framing with masonry
B F

and Galbestos siding No 1 70 by 63 feet by 35 Goodrich Co
feet high above railroad tracks No 2 68 by 59 Vibrating feeders 6 by Jeffrey Mfg Co 2 by

feet by 33 feet high above railroad tracks Syntron Co
Crusher building Substructure reinforced concrete Belt weighing scales Fairbanks Morse Co

superstructure steel framing with masonry and Principal equipment features

Galbestos siding 68 by 42 feet by 46 feet high Belts to bunkers 2

with control house on roof Reclaiming hoppers 2

Sample preparation building East side of hopper Stocking out conveyors 1

building No l steel frame flat roof 19 by 69 feet Belt widths and capacities Belts handling runofby12 feet high mine coal from unloading points to crusher building

Architecture are 54 inches wide 1000 tph all other belts are

Hopper and crusher buildings Gray face brick 48 inches wide 1000 tph

base with insulated maroon asbestos protected

steel Vbeam siding above aluminum copings ELECTRICAL FEATURES

steel sash aluminum window frame assembly Equipment voltage rating 4160 v board for 250 hp

and yellow porcelain enameled panels in con crusher motors 480 v board for smaller motors

veyor control house on crusher building Control Central control room for crushing storage

Conveyors Maroon Vbeam siding sheets and black and conveying equipment

corrugated roofing sheets of uninsulated asbestos Control board manufacturer Allis Chalmers Mfg

protected steel Co
Heating and ventilating all three buildings 371 kw

35,100 cfm WATER SUPPLY
Air conditioning hopper and sample preparation

building 17.4 tons built up dlrect expansion sys CIRCULATING WATER FOR CONDENSERS

tern manufactured by the Trane Co AND RAW WATER SYSTEM

GENERAL DATA

CRUSHING Source Emory and Clinch River arms of Watts Bar

Method Impact type by hammermills runof Lake

mine to 1 inch ring size Lake stages Low water elevation 735 normal high

Crushers 4 500 tph each two manufactured by water elevation 741 design flood elevation 755

Stephens Adamson Manufacturing Co and two Flow Units 14 215 cfs each units 59 290 cfs each

by Jeffrey Manufacturing Co units 19 9310 cfs total

Chlorination None provision is made for future

STORAOE installation of a chlorination system to inhibit slime

Yard growth

Area 58 acres

Capacity 1,350,000 tons 90 day supply 25 feet INTAKE

high Channel Excavated and natural approximately

MobiIe equipment 4 No TD 24 crawler type 180 4500 feet from Emory River arm of lake withskimhp
International Harvester Co tractors 4 No mer wall in channel to obtain cool water

B250 cable operated 22cu yd Bucyrus Erie Co Structure

scrapers two 275 hp single engine MRS 190 rub Type Reinforced concrete with provision forunber
tired tractor units two 300 hp single engine watering 284 by 54 feet by 50 feet high

MRS 200 rubber tired tractor umts 1 rubber Heating and ventilating 127 kw 24,000 cfm

tired 3035 cu yd scraper type OS260A Wool Trashracks 2 per unit each 21 feet high three 7
dridge Mfg Div 1 rubber tired tractor bulldozer foot sections by 12 feet 8 inches wide

275 hp LeTourneau Westinghouse model C with Traveling screens 2 per unit 10 feet widemanuangledozerfactured by Chain Belt Co
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Circulating pumps Units 192 per unit mixed flow CONTROL BUILDING
vertical

Units 1448 inches 48,500 gpm 21.5foot head STRUCTURE

350 hp 272 rpm motor manufactured by West Location Adjoining switchyard east of powerhouse

inghouse Electric Corp about opposite unit 5

Units 5954 inches 65,000 gpm 21.0foot head Type
450 hp 318 rpm motor manufactured by West Substructure Reinforced concrete

inghouse Electric Corp Superstructure Steel framing with masonry and

Gantry crane 15 ton capacity manufactured by Galbestos siding

Pacific Coast Engineering Co Dimensions 132 by 62 feet by 25 feet high from
finished floor

CONDUITS Architecture Gray face brick with marooninsulatedasbestos protected steel Vbeam siding

Intake and discharge above exposed structural steel frame gray face

Type Concrete pressure pipe brick exterior walls for low level office area struc
Manufacturer Lock Joint Pipe Co

ture steel sash aluminum windows aluminum

Dimensions copings

Units 1478 inches id 5880 feet long total Heating and ventilating 141 kw 25,500 elm

Units 5996 inches id 7450 feet long total Air conditioning 30 ton capacity builtup direct

expansion system manufactured by Worthington

DISCHARGE Corp

Structure Reinforced concrete headwalI withstoplog
guides SWITCHBOARDS

Channel Excavated and natural approximate 2200 Arrangement Instrumentfeet to Clinch River arm of lake recorder automatic load

control dc boards and control benchboard in

WATER TREATMENT PLANT
rcooonmtrol

room duplex type relay boards in separate

STRUCTURE Manufacturer AllisChalmers Manufacturing Co

Type

Substructure Reinforced concrete TRANSFORMERS
Superstructure Steel framing and masonry 53 by

67 feet by 28 feet high above floor MAIN POWER

Architecture Exposed steel frame gray face brick Number and type

exterior walls aluminum windows Units 14 4 FOA forced oil forced air cooled

Heating and ventilating 114 kw 35,000 cfm 3 ph

Units 59 5 FOA forced oil forced air cooled

EQUIPMENT 3 ph

Settling basins 4 28,800 gallon effective capacity Rating

each 4hour retention Units 1417.1 161 kv 170,000 kva

Filters 4 60 sqft size 120 gpm capacity each Units 5919 161 kv 230,000 kva

Storage walls Filtered 46,800 gallons softened Manufacturer AllisChalmers Manufacturing Co
25,350 gallons domestic 10,050 gallons

Pumps COMMON AUXILIARY POWER

Raw water supply 3 of 240 gpm capacity at 85 Number and type 2 OA FA oil immersed air

foot head cooled forced air cooled 3 ph

Filter wash water 1 of 1050 gpm capacity at 35 Rating 161 4.16 kv 20,000 25,000 kva

foot head Manufacturer General Electric Co
Softener supply 4 of 160 gpm capacity at 65 foot

head

Soft water service 4 of 160 gpm capacity at 320 UNIT AUXILIARYPOWER
foot head Number and type

Domestic water supply 2 of 40 gpm capacity at Units 14 4 OAFA oil immersed air

20 foot head cooled forced air cooled 3 ph

Domestic water service 2 of 150 gpm capacity at Units 59 5 OAFA oil immersed air

165 foot head cooled forced air cooled 3 ph

Softening Zeolite system manufactured by Hunger Rating

ford Terry Inc capacities 320 gpm at design Units 1417.1 4.16 kv 9,000 11,250 kva

rate 4000 kilograins of hardness removed between Units 59 19.0 4.16 kv 12,000 16,000 kva

regenerations 4 tanks Manufacturer Westinghouse Electric Corp
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SWITCHYARD 161 KV Boiler house Firing aisle industrial fluorescent other

Bays 25 101ine l1transformer 4 unassigned areas incandescent

Conductors Aluminum tubing welded construction Control building Control room indirect incandes

Disconnect switches 1200 and 2000 amp 63,000 amp cent other areas fluorescent

momentary manufactured by Southern States Service bay Mostly fluorescent

Equipment Corp Yard Incandescent for coal handling street lighting

Oil circuit breakers 33 1600 amp 10,000,000 kva and flood lighting 7 floodlight towers 100 feet

interrupting capacity 320 cycle reclosing manu high with banks of 1500 watt floodlights totaling

factured by General Electric Co 40 lamps and 60 kw in coal storage yard

OTHER ELECTRICAL FEATURES
OTHER BUILDINGS

CABLES AND YARD FEATURES

Power

5kv Single conductor AVCSB asbestos and BUILDINGS

varnished cambric insulated shielded asbestos

braided and ROSJ ozone resisting rubber Storage Concrete block base with maroon Vbeam

insulated shielded rubber jacketed siding sheets of uninsulated asbestos protected steel

600 v Single conductor AVA asbestos and above steel framing 61 by 202 feet by 19 feet

varnished cambric insulated rubber jacketed high equipped with Austin Western 6tonrubberandmulticonductor MI mineral insulated tired mobile crane

Control Utility Exposed structural steel frame gray face

600 v Multiple conductor ROjj rubber insu brick exterior walls blue corrugated glasshighlatedrubber jacketed overall jacketed level windows repair shop area 120 by 60 feet by

29 feet high with 8 exterior rolling steel doors

LIGHTING ARRESTERS Carpenter shop At west end of utility building steel

Rating 161 kv circuit 145 kv maximum llne to frame flat roof 20 by 40 feet by 12 feet high

ground Heating and ventilating 290 kw 73,000 cfm

Manufacturer General Electrical Company

COMMUNICATION SYSTEMS YARD

Telephone PAX manual line carrier microwave Ash disposal area

and radio Location Diked area in lake north of plant

Printer telegraph Microwave Area 60 acres

Paging and intercommunication Powerhouse area Storage capacity 90 unit years to elevation 765

Telemetering Line carrier and microwave Future area 275 acres

Automatic load control Line carrier Mobile equipment One 20 ton rubber tireddieselpowered
crane Bucyrus Erie No 22B cu yd

ILLUMINATION Erie Strayer bucket for general yard service

Parking area Capacity 300 automobiles

System Single phase 220 110 v Miscellaneous Provision for future radio antenna

Turbine room Incandescent high bay units and anemometer tower on top of water tank
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MAJOR PURCHASES

TABLE 39 Major purchases of material and equipment 1

Item Vendor Amount Date

ARCHITECTURAL

Carbon brick National Carbon Co 17,189.04 2 52

Concrete roof and floor slabs Alabama Cement Tile Co 47,565.00 3 52

Metal siding panels HH Robertson Co 318,834.00 6 52

Masonry materials Garland Sherman 509,484.68 6 52

Steel stairs Henry E Gremp Co 33,359.00 7 52

Stair railings Reliance Art Metal Co 11,024.00 7 52

Grating stair treads etc Reliance Steel Prod Co 187,463.46 7 52

Aluminum windows steel panels American Bronze Co 52,500.00 7 52

Roofing Burn Rite Prod Co 6,700.00 7 52

Laboratory furniture and equipment Kewaunee Mfg Co 14,461.00 7 52

Steel roof decking and accessories HH Robertson Co 9,599.00 8 52

Chain link fence United States Steel Co 7,573.17 8 52

Roofing and sheet metal work Tri State Roofing Co 114,107.00 8 52

Glass and glazing Southeastern Glass Inc 20,281.44 8 52

Buildings USN Dept Office of the Chief 7,400.00 8 52

Roof decking HH Robertson Co 78,287.00 9 52

Windows window and door assemblies Newman Bros 21,173.00 9 52

Flooring The Munford Co Inc 13,953.00 10 52

Furring lathing plastering and insulation Hopton Bros 81,500.00 10 52

Steel lockers stools and hood Lyon Metal Prod 8,514.21 10 52

Steel shelving Ditto 19,236.89 10 52

Metal partitions and ceiling panels The E F Hauserman Co i 1,400.00 10 52

Steel benches and cabinets Electric Service Mfg Co 27,701.42 11 52

Marble quarry tile and terrazzo work Ampco Marble Div and or H W Wiese 8,650.00 11 52

Ditto Art Mosaic Tile Co Inc 194,883.00 11 52

Buildings USN Advance Base Supply 74,000.00 1 53

Doors frames etc Wm E McGill 28,452.00 4 53

Carbon brick National Carbon Co 23,503.50 4 53

Alumigrid finish ceilings Standard Glass Co 5,893.00 4 53

Aluminum louvers and grilles Aluminum Structures 52,581.00 5 53

Steel sash sills and stools The American Bronze Co 8,880.00 7 53

Paint and paint products Gilman Paint Varnish Co 7,730.80 8 53

Carbon brick National Carbon Co 7,086.41 10 53

Built up fillinsulation flashing Ensley Roofing Co 78,548.00 12 53

Steel grating etc Blaw Knox Equipment Div 218,248.40 1 54

Steel louvers Linderking Metal Products 10,654.75 154

Metal siding roof vents etc American Steel Band Co 13,250.28 3 54

Alumigrid finish ceilings Standard Glass Co 6,190.00 7 54

Steel floor grating Blaw Knox Equipment 60,494.29 7 54

Steel gratings etc Irving Subway Grating 5,823.00 9 54

Built up roofing Alabama Roofing Co 19,544.00 9 54

Steel roof decking American Steel Band Co 29,095.00 11 54

Metal siding H It Robertson Co 234,659.00 11 54

Aluminum railing General Metals Co 8,919.00 2 55

Interior aluminum louvers Newman Bros 5,796.00 6 55

Hollow metal work Overly Mfg Co 8,531.00 6 55

Ditto Waggstaff Hardware 5,749.00 6 55

Galvanized steel grating Reliance Steel Products 5,319.60 6 55

Paint Gilman Paint Varnish Co 7,777.00 8 55

1 Includes contracts of 5,000 and over
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TABLE 39 Major purchases of material and equipment Continued

Item Vendor Amount Date

CIVIL AND STRUCTURAL

Tarpaulins Tenn Valley Awning Co 18,508.00 451

Carrying crane Power Equipment Co 20,508.00 4 51

Structural steel The Ingalls Iron Works Co 2,125,360.00 451

Pipe and flanges Tenn Metal Culvert Co 18,858.90 451

Yellow pine LU West Lumber Co 28,299.00 451

Yellow pine South Miss Lumber Corp 14,416.25 451

Yellow pine Tumlin Groover Inc 37,680.00 451

Shovel RL Harris Inc 52,883.25 451

Steel beams Tenn Coal Iron Railroad Co 35,960.68 451

Steel plates Siskin Steel Supply Co 7,650.93 451

Concrete pipe Sherman Concrete Pipe 5,334.80 451

Ditto Ditto 8,000.00 4 51

Steel Tenn Coal Iron Railroad Co 40,360.96 451

Concrete placing equipment Nixon Machinery Supply Co 33,388.15 551

Creosoted cross ties and switch ties Columbus Wood Preserving Co 14,797.86 551

Gasoline McLain Bryson Oil Co 10,110.00 551

Southern yellow pine Stowers Lumber Mfg Co 5,214.00 551

Crushed limestone Superior Sand Gravel Co 20,950.00 551

Complete dragline attachment Fairview Collieries Corp 15,000.00 551

Steel shapes Tenn Coal Iron Railroad Co 118,119.33 551

Motor grader Osborne Equipment 11,970.00 551

Wire rope RG LeTourneau Inc 11,573.00 551

Steel angles Glazer Steel Co of New Orleans 6,800.00 551

Structural steel Irvington Steel Iron Works Inc 5,131.62 551

Gasoline engine Knox Mack Distributers Inc 15,075.30 551

Steel Glazer Steel Co of New Orleans 23,850.00 551

Cross ties Wyoming Tie Timber 35,000.00 551

Cross ties T J Moss Tie Co 89,600.00 551

Ditto Koppers Co 29,900.00 551

Crawler crane with boom and jib Tag Equipment Co 65,165.10 5 51

Ditto Ditto 57,155.34 5 51

Rental of tractor Power Equipment Co 26,580.00 5 51

Plates D Loveman Sons 14,100.00 5 51

Reinforcing steel Charles Steel Co 18,100.00 5 51

Drag shovel attachment Power Equipment 5,890.00 551

Continuous deck plate girder unit Nashville Bridge Co 28,320.00 651

Crawler crane Buchanan Rooney Equipment Co 23,583.88 651

Metal bending roll electric motor driven The Webb Corp 6,518.00 651

Southern yellow pine South Miss Lumber Corp 7,910.04 651

Crawler crane Osborne Equipment 15,000.00 651

Steel shapes Irvington Steel Iron Works Inc 7,220.78 651

Reinforcing steel Charles Steel Co 59,500.00 651

Pipe Sherman Concrete Pipe Co 6.071.32 651

Concrete aggregate Aeme Block Concrete Co 13,670.00 6 51

Dynamite E I duPont de Nemours Co 12.800.00 651

Discharge hose Knox Tenn Equipment Co 5,096.00 651

Grease The Texas Co 6.416.47 751

Lubricating oil Shell Oil Co 12,000.00 751

Concrete pipe Sherman Concrete Pipe Co of Knoxville Inc 5,407.96 751

Diesel engine fuel oil McLain Bryson Oil Co 27,000.00 751

Mobile crane T AG Equipment Co 36,265.25 751

Diesel electric locomotive crane The Browning Crane Shovel Co 116,008.00 751

Rubber expansion joints CD Genter Co 14,607.00 751

Trenching machine Gordon Nichol Tractor Co 5,765.15 751

Hydraulic lift dump trucks CE Scott 109.368.00 751

Miscellaneous steel fabrications Truitt Manufaeturin Co 11,916.00 751

Portland cement Volunteer Portland Cement Co 368.100.00 751

Rails Standard Iron Steel Co 22,365.00 751

Steel Charles Steel Co 193,419.00 751

Carbon steel D Loveman Sons 5.520.00 751

Structural shapes Charles Steel Co 12.022.80 7 51

Steel bars Calumet Iron Supply Co 10.800.00 751

Steel strip Ditto 15,950.00 751

Steel bars Ditto 7,170.00 751

Steel shapes Ditto 6,707.00 7 51

Beams Ditto 6.250.00 751

Steel angles Dtto 22,213.06 7 51

Steel angles Ditto 5,554.19 7 51

Reinforcing steel Charles Steel Co 107,695.00 7 51
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TABLE 39 Major purchases of material and equipment Continued

Item Vendor Amount Date

CIVIL AND STRUCTURAL Continued

Reinforcing steel Glazer Steel Co of New Orleans 51,700.00 7 51

Wire Calumet Iron Supply Co 7,375.00 7 51

Steel shapes Charles Steel Co 8,775.00 7 51

Steel plates Calumet Iron Supply Co 6,519.20 7 51

Angles Ditto 9,238.98 7 51

Beams Ditto 6,604.50 7 51

Angles Ditto 8,063.83 7 51

Steel sheets Ditto 12,328.40 7 51

Steel sheets Calumet Iron Supply Co 14,335.59 8 51

Steel sheets Ditto 14,398.50 8 51

Steel shapes Ditto 6,371.96 8 51

Steel plates Ditto 7,017.60 8 51

Steel sheets Ditto 15,489.69 8 51

Steel reinforcing Ditto 9,600.00 8 51

Blocks W S Murrian Co 29,902.22 8 51

Diesel electric locomotive General Electric Co 61,800.00 8 51

Rails and accessories Weir Kilby Corp 39,561.30 8 51

Concrete pressure pipe Lock Joint Pipe Co 314,071.74 8 51

Southern yellow pine Tumlin Groover Inc 63,944.35 8 51

Southern yellow pine W T Vick Lumber Co 25,050.00 8 51

Expansion joint filler The American Brass Co 5,886.51 8 51

Tar Reilly Tar Chemical Corp 5,118.80 8 51

Reinforced concrete chimneys The Rust Engineering Co 284,450.00 8 51

Structural steel Truitt Manufacturing Co 27,750.00 8 51

Crushed limestone Superior Sand Gravel Co 12,800.00 8 51

Pipe W S Dickey Clay Mfg Co 7,590.00 8 51

Lumber S Miss Lumber Corp 6,081.63 8 51

Pipe fittings Jones Sylar Supply Co 6,030.44 9 51

Cross and switch ties Southern Wood Preserving Co 100,608.39 9 51

Coarse and fine aggregate Lambert Brothers Inc 380,518.80 9 51

Plates etc Tenn Coal Iron Railroad Co 318,569.00 9 51

Rail anchors The P M Co 13,080.00 9 51

Joints The Rail Joint Co 18,018.00 9 51

Plates Calumet Iron Supply Co 12,385.00 9 51

Reinforcing steel Ditto 192,000.00 9 51

Steel shapes Ditto 15,626.54 9 51

Steel shapes Ditto 5,065.77 9 51

Steel bars Ditto 5,596.06 9 51

Steel structural shapes Siskin Steel Supply Co 9,963.79 9 51

Steel plates Calumet Iron Supply Co 14,772.60 9 51

Steel strips Trinler Ine 6,083.80 9 51

Steel reinforcing Siskln Steel Supply Co 7,081.05 9 51

Steel channels and bars Calumet Iron Supply Co 6,612.53 9 51

Steel Ditto 287,232.00 9 51

Wire Ditto 5,900.00 9 51

Concrete posts Tennessee Metal Culvert Co 9,247.86 10 51

Primacord The Equitable Powder Mfg Co 7,450.00 10 51

Iron Noland Company 5,301.97 10 51

Frogs steel American Brake Shoe Co 9,581.25 10 51

Structural shapes Charles Steel Co 10,206.48 10 51

Steel reinforcing The American Ind Prod Co 370,025.00 10 51

Steel shapes Calumet Iron Supply Co 9,350.00 10 51

Steel reinforcing The American Ind Prod Co 76,875.00 10 51

Steel shapes Charles Steel Co 5,875.00 10 51

Diesel electric locomotives Baldwin Lima Hamilton Corp 211,102.00 10 51

Bars American Ind Prod Co 10,422.75 11 51

Structural shapes Calumet Iron Supply Co 14,208.51 11 51

Relay rail Ditto 8,330.00 11 51

Steel fabrication Converse Bridge Steel Co 13.920.00 11 51

Structural shapes Calumet Iron Supply Co 26,265.72 11 51

Bars steel American Ind Prod Co 17,861.25 11 51

Angles Calumet Iron Supply Co 5,507.04 11 51

Steel plate Ditto 12,771.08 11 51

Beams channels etc Ditto 12,590.25 11 51

Crusher run rock Roekwood Slag Products Ine 7,100.00 12 51

Angles Calumet Iron Supply Co 6,060.00 12 51

Channels Ditto 6,321.61 12 51

Structural steel shapes ete Siskin Steel Supply 2o 23,277.76 12 51

Channels Calumet Iron Supply Co 7,185.00 12 51
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Item Vendor Amount Date

CIVIL AND STRUCTURAL Continued

Angles Calumet Iron Supply Co 6,642.00 12 51

Bars etc Ditto 11,197.80 12 51

Angles channels etc Ditto 9,400.00 12 51

Reinforcing steel Bethlehem Steel Co 145,500.00 152

Steel channels etc Ditto 12,766.16 152

Reinforcing steel Siskin Steel Supply Co 8,098.00 152

Reinforcing steel Glazer Steel of New Orleans 48,250.00 152

Rail Standard Iron Steel Co 10,240.00 152

Plates Calumet Iron Supply Co 7,549.85 152

Steel Ditto 31,638.15 152

Angles Charles Steel Co 5,888.16 152

Dynamite E I duPont de Nemours Co 13,600.00 152

Steel plates and shapes Calumet Iron Supply Co 14,912.06 152

Slag Rockwood Slag Products Inc 14,090.52 252

Riprap material Rockwood Slag Products Inc 7,500.00 252

Pine lumber Roane Lumber Co 13,864.23 252

Concrete pipe Universal Concrete Pipe Co 46,247.75 252

Structural steel Bethlehem Steel Co 109,400.00 252

Structural steel Bristol Steel Iron Works Inc 14,361.00 252

Reinforcing steel Calumet Iron Supply Co 78,000.00 352

Angles and shapes Siskin Steel Supply Co 9,057.09 352

Platform trailer Fontaine Truck Equipment Co 5,388.65 352

Lumber Lee K Wert 15,801.64 352

Lumber Ray E Loper Lumber Co 53,370.00 352

Lumber Stringfellow Lumber Co 17,790.00 352

Sand Rockwood Slag Prod Inc 13,620.00 352

Steel plates D Loveman Son 14,307.23 352

Steel plates Ditto 22,627.53 352

Steel Calumet Iron Supply Co 24,200.00 352

Sand and gravel Brooks Sand Gravel Co 44,000.00 352

Steel US Steel Supply Div 20,600.00 352

Steel Calumet Iron Supply Co 21,200.00 352

Asbestos cement board Kesbey Mattison Co 6,757.50 452

Steel Converse Bridge Steel Co 23,840.00 452

Reinforcing steel D Loveman Son 78,400.00 452

Channels Ingalls Iron Works 5,020.00 452

Structural steel Truitt Manufacturing Co 117,696.00 452

Fire protection equipment Grinnell Co 9,836.60 452

Stop logs Nashville Bridge Co 6,370.00 452

Miscellaneous steel Burn Rite Products Co 28,106.64 452

Aluminum housings The Kirk Blum Mfg Co 12,300.00 452

Arc welding machines Delta Oxygen Co 28,250.00 552

Diesel fuel St Oil Co Inc in Ky 28,650 00 552

Structural steel Bristol Steel Iron Works Inc 46,565.00 552

Channel and fittings Unistrut Products Co 20,751.88 552

Steel fabrications Converse Bridge Steel Co 14,900.00 652

Structural steel Bristol Steel Iron Works 34,272.00 652

Slag Rockwood Slag Products 40,278.00 652

Portable fire extinguishers The General Detroit Corp 5,139.65 652

Concrete pipe Sherman Concrete Pipe Co of Knox 15,961.90 752

Gasoline Harriman Oil Co 37,920.00 752

Diesel fuel Harriman Oil Co 53,760.00 752

Structural steel Converse Bridge Steel Co 132,280.40 752

Shapes sheets plates Burn Rite Products Co 12,027.35 752

Culvert pipe Universal Concrete Pipe Co 6,300.00 852

Mesh steel LaClede Steel Co 5,882.25 852

Stuetural steel Anthracite Bridge Co 43.767.00 852

Steel US Steel Supply Div 28,250.00 852

Reinforced concrete chimneys The Rust Engineering Co 332,500.00 952

Steel floodlight towers The Charles E Schuler Engr Co 13,626.77 952

Wire guards Leinart Engr Co 6,742.68 952

Yellow pine Tenn Eastern Lbr Co 6,750.00 952

Wagon drills Chicago Pneumatic Tool Co 8,336.00 952

Yellow pine Lee K Wert 37.365.21 952

Yellow pine Tumlin Groover Inc 101,062.50 952

Reinforcing steel Tenn Coal Iron Div 24,300.00 952

Steel pipe Jones Sylar Supply Co Ine 5,353.00 10 52

Rubber expansion joints US Rubher Co 13,117.84 10 52

Portland cement Volunteer Portland Cement Co 474,650.00 10 52
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Joints Moisson Packing Rubber Co 23,719.00 10 52

Steel reinforcing Calumet Iron Supply Co 10,912.02 10 52

Steel D Loveman Son 12,616.00 10 52

Steel Siskin Steel Supply Co 36,720.00 10 52

Reinforcing steel D Loveman Son 29,040.00 10 52

Yellow pine Tumlin Groover Inc 23,000.00 10 52

Crushed stone Ralph Rogers Co 6,450.00 11 52

Dynamite E I duPont de Nemours Co 6,800.00 11 52

Reinforcing steel Calumet Iron Supply Co 40,600.00 11 52

Creosoted timber ties Southern Wood Preserving Co 92 I91.90 11 52

Steel Calumet Iron Supply Co 87,780.00 11 52

Reinforcing steel The Rust Engineering Co 7,231.98 11 52

Steel bars and angles Calumet Iron Supply Co 6,950.00 I 1 52

Bars Rail Joint Co Ine 8,640.00 12 52

Wire rope Noland Co Inc 18,394.80 12 52

Railroad rail and accessories MK Frank 7,219.00 12 52

Ditto Bethlehem Steel Co 12,233.02 12 52

Ditto Weir Kilby Corp 23,409.40 12 52

Fire extinguisher equipment COTwo Fire Equipment Co 9,969.50 12 52

Rock Rockwood Slag Products Co Inc 8,200.00 1 53

Culvert pipe Sherman Concrete Pipe Co of Knox 11,235.00 1 53

Steel fabrications Chattanooga Boiler Tank Co 8,730.00 1 53

Reinforcing steel Siskin Steel Supply Co 115,600.00 1 53

Ditto Ditto 57,800.00 1 53

Deck plate girder spans American Bridge Div U S Steel 33,250.00 1 53

Crushed stone Ralph Rogers Co 37,840.00 2 53

Concrete AB Long Construction Co 17,937.502 2 53

Steel Tenn Coal Iron Div 16,300.00 3 53

Crushed stone Rockwood Slag Products Inc 9,100.00 4 53

Southern yellow pine Tumlin Groover Inc 16,500.00 4 53

Ditto Batey Lumber Co 17,250.00 4 53

Road stone AB Long Construction Co 8,058.75 5 53

Oak lumber Mowery Saw Mill 6,575.00 5 53

Concrete pipe Sherman Concrete Pipe Co of Knox 6,095.00 5 53

Riprap material Rockwood Slag Products Inc 15,990.00 5 53

Reinforced concrete pipe Universal Concrete Pipe 10,102.40 5 53

Electric locomotive General Electric Co 134,440.00 6 53

Dynamite E I duPont de Nemours Co 6,340.00 6 53

Yellow pine lumber LC Fuller Jr 13,195.58 6 53

Tees angles bars Reynolds Metal 6,079.29 7 53

Aluminum metal Penn Metal Co 5,176.60 7 53

Arc welding machine Brooks Welding Supply Co 8,010.00 7 53

Precast concrete roof and floor slabs Alabama Cement Tile Co 73,248.00 7 53

Lumber Tenn Eastern Lumber Co 5,900.00 8 53

Earth moving equipment Power Equipment Co 53,392.00 8 53

Steel caissons Converse Bridge Steel Co 28,000.00 8 53

Dairy products Broadacre Dairies Inc 7,155.20 9 53

Bakery products Charlie’s Pie Shop 8,695.30 9 53

Steel stairs etc Henry E Gremp 16,995.00 9 53

Welding rods Alabama Oxygen Co 11,487.10 10 53

Portland cement Volunteer Portland Cement 14,500.00 10 53

Structural steel Allied Structural Steel 23,459.14 10 53

Railroad rail accessories Wooding Forge Tool 9,162.60 10 53

Ditto Siskin Steel Supply Co 12,570.30 10 53

Ditto Weir Kilby 9,506.25 10 53

Ditto Rampo Ajax Division 13,806.00 10 53

Structural steel Henry E Gremp 99,415.00 10 53

Electric welders US Atomic Energy Commission 14,926.46 10 53

Scaffolding Universal Manufacturing Co 6,041.58 11 53

Cement board etc Johns Manville Sales Corp 8,640.29 11 53

Power loader Power Equipment Co 12,917.00 11 53

Concrete beams PreLoad Construction Co 58,590.00 11 53

Files Root Brothers 5,139.59 12 53

Steel channel framing IMC Equipment Co 12,456.97 12 53

Steel structural shapes Tenn Coal Iron Div 5,873.20 12 53

Steel bars Connors Steel Div 23,329.00 12 53

Tractor unit MRS Manufacturing Co 23,287.00 12 53

2 Approximate
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Item Vendor Amount Date

CIVIL AND STRUCTURAL Continued

Structural steel Decatur Iron Steel 23,865.00 1 54

Crushed stone AB Long Construction 15,858.70 2 54

Car retarder systems General Railway Signal Co 45,313.33 2 54

Jib cranes Detroit Steel Hoist Co 16,650.00 3 54

Electric arc welding machine Harnischfeger Corp 9,975.00 4 54

Crushed slag Rockwood Slag Products 42,600.00 4 54

Steel angles Tenn Coal Iron Railroad 7,305.25 4 54

Cement Volunteer Portland Cement Co 6,960.00 5 54

Steel bars Tenn Coal Iron Railroad 7,452.50 5 54

Diesel electric locomotive Baldwin Lima Hamilton Co 106,754.39 5 54

Oil The Pure Oil Co 6,285.00 7 54

Aragon gas Air Reduction Sales 8,043.75 7 54

Canvas cement The Arabol Mfg Co 5,413.72 7 54

Tractor unit M RS Manufacturing Co 30,041.00 7 54

Dairy products Norris Creamery Ine 6,749.60 9 54

Bakery products Charlie’s Pie Shop 7,334.60 9 54

Structural steel Nashville Bridge Co 90,042.00 9 54

Mobile cranes Power Electric Co 36,357.00 12 54

Maintenance tractor Dempster Bros 5,600.00 12 54

Aggregate AB Long Construction Co 8,352.00 1 55

Cement Volunteer Cement Co 9,150.00 3 55

Portland cement Ditto 9,450.00 7 55

Limestone AB Long Construction Co 22,356.00 10 55

Fence American Steel Wire 11,962.43 11 55

Cement Volunteer Portland Cement Co 5,100.00 1 56

Crushed stone AB Long Construction Co 5,838.00 2 56

ELECTRICAL

Copper wire etc Manhattan Bronx 16,324.05 2 51

Fixtures etc GE Supply Co 7,253.36 2 51

Copper wire Nehring Electrical Works 9,942.00 3 51

Conduit and fittings Johns Manville Sales Corp 18,560.00 4 51

Bare copper cable General Cable Corp 56,572.66 4 51

Power transformers Westinghouse Electric Corp 132,082.00 5 51

Power transformers neutral grounding reactors General Electric Co 254,443.00 5 51

Electric heaters Mills Lupton Supply Co 8,296.39 8 51

Insulated cable Ditto 14,747.45 8 51

Ditto Rome Cable Corp 6,290.00 8 51

Ditto Phelps Dodge Copper Prod CorpHabitshaw
Cable Wire Div 60,835.80 8 51

Ditto Ditto 59,232.20 8 51

Ditto Westinghouse Electric Supply Co 66,515.50 8 51

Ditto US Rubber Co 86,446.00 8 51

Fuse National Powder Co 7,375.00 9 51

Coupling capacitors General Electric Co 23,550.00 9 51

Disconnecting switches Southern States Equipment Corp 174,203.34 9 51

Line traps General Electric Co 8,039.00 9 51

Entrance bushings Lapp Insulator Co 9,092.00 9 51

Bare aluminum conductors Aluminum Co of America 14,179.30 10 51

Unit board etc Westinghouse Electric Corp 811,709.00 10 51

Oscillograph Hathaway Instrument Co 6,756.30 11 51

Instrument transformers Westinghouse Electric Corp 125,288.88 11 51

Carrier relay terminals General Electric Co 37,330.00 11 51

Bus insulators South East Joslyn Co 40,656.00 11 51

Switchboard wire Graybar Electric Co 7,587.72 11 51

Suspension type insulators The R Thomas Sons Co 7,147.56 12 51

Special valves and controllers Leinart Engr Co 15,362.67 12 51

Welding electrodes CD Genter Co 6,788.00 12 51

Insulated cable The Ansonia Electric Co 6,248.00 1 52

Ditto Tenn Coal Iron Railroad Co 29,845.00 1 52

Load frequency and temp recorders Leeds Northrup Co 14,445.00 1 52

ROJ insulated cable Phelps Dodge Copper Prod CorpHablrshaw
Cable Wire Div 9,056.00 1 52

ROSJ insulated cable Tenn Coal Iron Div U S Steel Co 81,500.00 1 52

Insulated cable Ditto 20,127.60 1 52

Telephone Automatic Electric Sales Corp 32,355.00 1 52

Galvanized conduit and couplings Graybar Electric Co 109,766.20 1 52

Bars and tubing Aluminum Co of America 15,823.64 2 52
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ELECTRICAL Continued

ROJ insulated cable General Cable Corp 44,072.00 252

Ditto Phelps Dodge Copper Prod CorpHabirshawCable Wire Div 43,890.00 252

Copper bare conductor The American Brass Co 7,492.99 252

Electrical material Westinghouse Electric Corp 7,195.66 252

Operation recording and annunciating

equipment The Autocall Co 34,744.00 352

Switchboards AllisChalmers Mfg Co 166,364.00 352

Transformers auxiliary Moloney Electric Co 15,374.64 352

Voltage regulators General Electric Co 15,437.00 352

Cable Wells Electric Supply Co 19,403.10 352

Cable Sies Electric Supply Co 18,956.00 352

Lightning arrestor General Electric Co 27,148.32 352

Copper wire General Electric Supply Corp 26,034.13 452

Insulators Lapp Insulator Co 15,739.14 452

Bare conductor fittings Anderson Brass Works 6,631.66 452

Panelboards and cabinets General Electric Supply Corp 11,342.30 452

Tel and carrier frequency cable The Ansonia Electrical Co 7,148.90 452

Wire Southern Electric Corp 20,382.80 552

Conduit fittings cable Wells Electric Supply Co 8,389.47 552

Ditto Sies Electric Supply Co 24,481.84 552

Portable cable Roden Electric Supply Co 15,560.00 552

Motor control equipment Westinghouse Electric Corp 8,947.21 552

Ditto Ditto 6,485.87 552

Voltage regulator Moloney Electric Co 24,036,00 652

Oil circuit breaker Allis Chalmers Mfg Co 16,840.00 652

Control batteries Electric Storage Battery Co 48,986.40 652

Transformers Allis Chalmers Mfg Co 51,240.00 652

Control equipment Leeds Northrup Co 34,417.70 652

Asbestos cement cable trays Johns Manville Sales Corp 37,086.04 752

Insulated cable Minn Honeywell Reg Co 5,680.00 752

Paging and intercommunication cable The Ansonia Electric Co 5,180.00 752

Copper wire Southern Electrical Corp 8,580.23 852

Insulators South East Joslyn Co 16,803.20 952

Unit board etc Northeast Engr Inc 168,240.23 10 52

Ditto IT E Circuit Breaker Co 657,543.00 10 52

Lighting fixtures Electrical Ind Equipment Supply Corp 5,383.75 11 52

Intercommunication equipment GAI Tronics Corp 18,385.80 11 52

Transformers Wagner Electrical Corp 17,910.63 11 52

Voltage regulators General Electrical Co 20,826.00 11 52

Wire and cable Wells Electric Supply Co 18,210.00 153

Ditto Welding Gas Products Co 6,700.00 153

Low frequency induction heater Electric Arc Inc 13,802.00 253

Panelboards and cabinets Sies Electric Supply Co 10,206.30 253

Load control equipment Leeds Northrup Co 29,859.53 353

Single conductor cable Noland Company Inc 5,970.80 453

Single conductor cable Rome Cable Co 64,464.00 553

Lightning arresters General Electric Co 18,098.88 553

Generator back up relays General Electric Co 15,721.55 553

Rigid steel conduit S B S Electric Supply Co 75,939.15 553

Insulators Porcelain Insulator Co 13,552.00 553

Lamps General Electric Co 6,170.74 653

Entrance bushings Lapp Insulator Co 7,890.72 653

Flourescent lights Baitinger Electric Co Inc 38,668.86 653

Insulators Lapp Insulator Co 7,608.45 653

Transformers Westinghouse Electric Corp 26,782.24 653

Telephone and annunciator batteries Electric Storage Battery Co 49,082.29 653

Aluminum bare connectors Aluminum Corp of America 15,721.55 653

Insulated cable Phelps Dodge Copper Prod Corp 64,599.00 653

Ditto US Rubber Co 59,136.00 653

Ditto Hazard Insulated Wire Works 16,428.00 653

Insulated conductor Tenn Coal Iron Railroad Co 6,240.00 753

Switchboard wire RI Insulated Wire 7,057.50 753

Carrier relay terminals General Electric Co 41,320.00 753

Insulated cable Industrial Pyrometer Supply 6,420.00 753

Ditto Minn Honeywell Regulator Co 5,582.50 753

Insulated conductor cable Tenn Coal Iron Railroad Co 53,613.00 853

Battery charging motor generator sets The Electric Products Co 7,248.00 853

Rigid steel conduit Jones Lee Supply 6,573.00 953
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Fluorescent lighting fixtures General Electric Supply Co 6,526.27 9 53

Bare copper cable Nehring Electrical Works 16,388.22 9 53

Telephone equipment Automatic Electric Sales 5,064.08 11 53

Control equipment Tenn Armature Electric Co 5,785.00 11 53

Aluminum station service leads housings Kirk Blum Mfg Co 15,300.00 11 53

Control equipment Westinghouse Electric Corp 12,247.96 12 53

Lighting fixtures Stokes Electric Co 13,501.74 12 53

Ditto Thurman Logan Electric Co 15,324.10 12 53

Ditto Baitinger Electric 10,215.06 12 53

Cable Ansonia Wire Cable Co 6,433.50 1 54

Panelboards Graybar Electric Co 11,398.14 1 54

Auxiliary transformers John G Pettyjohn Co 6,408.00 2 54

Fuse mounting S C Electric Co 5,128.20 2 54

Voltage regulator General Electric Co 7,905.00 3 54

Flexible connectors Southern States Equipment Corp 5,618.75 3 54

Oscillograph Hathaway Instruments Co 7,303.01 3 54

Cable trays Johns Manville Sales Corp 63,783.55 3 54

Insulated conductor Roden Electric Co 7,104.00 3 54

Soot blower control cubicles Westinghouse Electric Corp 60,900.00 4 54

Control boards etc Hagan Corp 215,346.00 5 54

Paging system equipment Gai Tronics 17,752.50 5 54

Transformers Westinghouse Electric Corp 6,782.56 7 54

Railway communication equipment Bendix Radio Division 6,625.59 7 54

Spare stators Westinghouse Electric Corp 76,613.46 8 54

Insulated conductor Ansonia Wire Cable 9,624.71 8 54

Ditto Plastic Wire Cable 8,424.00 8 54

Rigid steel conduit Graybar Electric Co 24,938.20 8 54

Lamps Sylvania Lamp Division 5,381.80 8 54

Unistrut material Southeastern Inc 7,034.19 8 54

Motor and arrestors General Electric Co 5,195.16 11 54

Switchboard wire Graybar Electric Co 6,170.00 1 55

Lightning arresters General Electric Co 17,903.04 2 55

Thermocouple cable Industrial Pyrometer Supply Co 5,118.00 8 55

Generator repair General Electric Co 12,598.30 9 55

Circuit breakers Westinghouse Electric Corp 5,010.00 1 56

TV equipment Dage Telev Div Thompson Prod Inc 47,449.36 2 56

MECHANICAL

Steam generating units 14 Combustion Engineering Superheater 7,582,340.00 1 51

Turbogenerators units 14 Westinghouse Electric Corp 11,543,000.00 2 51

Feeder and belt Brooks Equipment Co 14,161.04 3 51

Air compressor Fred Chenoweth Equipment Co 15,500.00 4 51

Ditto Thompson Greene Mfg Co 12,899.00 4 51

Fire fighting equipment Industrial Belting Supply Co 6,116.10 4 51

Rotary car dumpers Link Belt Co 30,611.33 4 51

Ditto Heyl Patterson Inc 57,666.66 4 51

Valves and flanges Gray Hodges Corp 5,220.20 4 51

Centrifugal pumps and hose Brooks Equipment Mfg Co 7,554.00 4 51

Pipe and flanges Albert Pipe Supply Co 17,308.50 4 51

Ditto A Greenspon Pipe Co 5,130.00 4 51

Heavy duty engine lathe W S Murrian Co 7,696.70 4 51

Valves and fittings Hajoca Corp 7,421.62 4 51

Pipe etc Columbus Steel Supply 22,250.00 5 51

Cast iron pipe James B Clow Sons 9,156.00 5 51

Air and suction hose Knox Tenn Equipment Co 13,330.18 5 51

Feedwater heaters storage tanks Cochrane Corp 143,120.00 5 51

Closed type feedwater heaters 14 The Lummus Co 624,167.00 5 51

Traveling cranes and lighting beams Cyclops Iron Works 266,837.50 6 51

Arc welding machines CD Genter Co 28,224.00 6 51

Evaporators and preheaters 14 Graham Mfg Co 53,723.00 6 51

Boiler feed pumps 14 Byron Jackson Co 1,107,321.00 6 51

Fittings pipe and accessories National Cast Iron Pipe Div James B 11,384.13 6 51

Clow Sons

Dust collector units The Kirk Blum Mfg Co 8,520.00 6 51

Condenser circulating water pumps 14 Westinghouse Electric Corp 342,461.00 6 51

Raw water strainers GrayHodges Corp 7,024.00 7 51

Refrigeration equipment Worthington Pump Machinery Corp 7,770.00 7 51

Centrifugal pumping units Pennsylvania Pump Compressor Co 12,509.00 7 51
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Clamshell coal valves The Columbus Conveyor Co 8,620.00 751

Stationary electric driven air compressors Pennsylvania Pump Compressor Co 33,567.00 751

Metal condenser Phelps Dodge Copper Products Corp 261,945.69 751

Oil and gasfired steam generators Dempster Brothers Inc 13,496.79 751

Fly ash collectors 14 Buell Engineering Co 206,663.14 751

Oil purifying units insulating and lubricating Burford Hall Smith 17,945.00 751

Shaper heavy duty George M Meriwether 7,874.01 751

Acetylene and oxygen Noah Harding Welding Supply Co 6,700.00 751

Tires The Goodyear Tire Rubber Co 5,395.04 751

Tires and tubes The B F Goodrich Co 5,064.68 751

Milling machine Noland Co Inc 8,300.00 751

Steel pipe Calumet Iron Supply Co 7,970.57 751

Boiler room coal scales Richardson Scale Co 55,170.00 751

Repair parts R L Harris Inc 5,640.00 851

Lathe Noland Co Inc 8,319.00 85I

Principal piping units 1 4 National Valve Mfg Co 3,000,000.004 851

Heat exchangers The Lummus Co 18,140.00 851

Fittings cast iron Hardie Tynes Mfg Co 9,251.50 851

Radial drill Cincinnati Gilbert Machine Tool Co 10,450.00 851

Zeolite softening system Hungerford Terry Inc 7,928.00 851

Draft fans 14 Westinghouse Electric Corp

Sturtevant Div 636,441.00 851

Valves and sluice gates The Chapman Valve Mfg Co 128,509.00 851

Ditto Henry Pratt Co Inc 83,808.00 851

Power control valves Manning Maxwell Moore Inc 9,519.40 851

Pipe Calumet Iron Supply Co 5,131.40 951

Boiler feedwater pump Worthington Pump Machinery Corp 26,077,00 951

Overhead cranes Moffett Engineering Co 9,555.20 951

Trashracks Truitt Mfg Co 11,550.00 951

Plumbing fixtures electric water coolers and

water heaters Jones Sylar Supply Co 6,762.83 951

Overhead cranes Pidgeon Thomas Iron Co 7,669.70 951

Air compressors Worthington Pump Machinery Corp 18,291.00 951

Pipe GrayHodges Corp 16,474.47 10 51

Heater drainers Fisher Governor Co 55,537.68 10 51

Oil pumping units Worthington Pump Machinery Corp 5,874.00 10 51

Traveling water screens Chain Belt Co 131,322.00 10 51

Ash handling equipment units 14 5 8 and 93 The Allen Sherman Hog Co 391,727.00 10 51

Turbine type pumping units Worthington Pump Machinery Corp 23,651.00 10 51

Steel tanks Stover Steel Tank Mfg Co 43,198.00 10 51

Tubing Slip Not Belting Co 8,835.26 10 51

Track spikes LB Foster Co Inc 7,212.50 10 51

Tires and tubes The B F Goodrich Co 5,550.40 10 51

Plunger electric elevator Southeastern Elevator Co 8,808.00 11 51

Repair parts Power Equipment Co 12,884.28 11 51

Pipe I Burack Ine 6,700.82 11 51

Pipe Noland Co 91,086.67 11 51

Pipe Valley Steel Prod Co 6,384.00 11 51

Pipe Jones Sylar Supply Co 45,919.76 11 51

Coils tubing etc Noland Co 17,362.64 11 51

Pipe Grinnell Co 16,262.62 11 51

Chemical feeding equipment Hills McCanna Co 13,633.00 11 51

Electrically operated elevators Otis Elevator Co 79,935.00 11 51

Sump pumps Yeomans Brothers Co 11,693.00 12 51

Pipe hanger materials GrayHodges Corp 18,395.37 152

Ditto Grinnell Co 11,967,40 152

Dust collector American Air Filter Co 9,407.00 152

Fittings pipe and accessories American Radiator Standard San Corp 5,030.71 152

Valves fittings and accessories GrayHodges Corp 6,101.54 152

Highway crossing protection signal systems Union Switch Signal Div of Westing 9,980.00 152

house Air Brake Co

Wire mesh Calumet Iron Supply Co 6.295.00 152

Hoists Ingersoll Rand 28.848.75 152

Fans and flexible duct Chicago Blower Corp 20,775.97 252

Ditto Bullalo Forge Co 5,677.20 252

Ditto Joy Mfg Co 5,652.00 252

Ditto The Butt Mfg Co 24,526.90 252

3 Includes equipment added by change of order for additional units as shown
4 Estimate
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TABLE 39 Major purchases of material and equipment Continued

Item Vendor Amount Date

MECHANICALContinued

Fans and flexible duct Eustis Lancaster Assoc 9,090.00 2 52

Ash sluice water pumps Byron Jackson Co 40,174.00 2 52

Ditto Peerless Pump Div 13,991.60 2 52

Heating devices and filters Mills Lupton Supply Co 6,241.20 2 52

Ditto Dollinger Corp 7,730.50 2 52

Tarpaulins Federal Prison Industries 8,360.00 2 52

Tools Independent Pneumatic Tool Co 8,367.52 2 52

Valves fittings pipe and accessories GrayHodges Corp 6,517.22 2 52

Ditto American Cast Iron Pipe Co 25,227.27 2 52

Air and gas ducts Connery Construction Co 285,000.00 2 52

Valves fittings and accessories GrayHodges Corp 17,601.49 3 52

Truck scales The Howe Scale Co 7,471.00 3 52

Water chilling equipment York Corp 12,561.00 3 52

Heating devices and filters McQuay Inc 20,706.00 3 52

Valves fittings and accessories Grinnell Co 5,276.46 3 52

Ditto GrayHodges Corp 17,912.18 4 52

Ditto Chas F Guyon Inc 14,602.02 4 52

Coal handling equipment Link Belt Co 502,730.00 4 52

Track scale Fairbanks Morse Co 12,913.00 4 52

Wire rope Sunbury Wire Rope Mfg Co 25,691.00 4 52

Pipe I Burack Inc 10,222.26 4 52

Coalhandling equipment Stephens Adamson Mfg Co 40,807.00 5 52

Ditto Fairbanks Morse Co 8,658.00 5 52

Valves fittings and accessories GrayHodges Corp 8,630.48 5 52

Ditto Chas F Guyon Inc 5,632.36 5 52

Valves fittings specialties controls GrayHodges Corp 12,312.74 5 52

Ditto Grinnell Co 5,947.38 5 52

Ditto Spence Engineering Co 7,864.51 5 52

Ditto Smolka Co Inc 8,665.55 5 52

Ditto Jones Sylar Supply Co 15,236.36 5 52

Coal handling equipment The Jeffrey Mfg Co 81,938.40 5 52

Valves fittings and accessories GrayHodges Corp 13,662.21 6 52

Screw and cinch anchors Tennessee Belting Supply Inc 8,339.05 6 52

Wire guards dampers etc Titus Mfg Corp 8,357.18 7 52

Heat insulation The Brooks Fisher Insulating Co 524,882.26 7 52

Steam generating units 58 Combustion Engineering Superheater 11,656,966.00 7 52

Turbogenerators units 58 General Electric Co 14,800,000.00 7 52

Steel cylinders Harrisburg Steel Corp 9,765.30 7 52

Acetylene and oxygen Noah Harding Welding Supply Co 10,200.00 7 52

Joint filler Servicised Products Corp 8,000.00 8 52

Valves fittings I Burack Inc 8,147.01 8 52

Lubricating oil The Pure Oil Co 9,918.00 8 52

Parts for heating and air conditioning The Burt Mfg Co 36,593.15 8 52

Pumping unit Peerless Pump Div Food Mach Corp 7,074.83 9 52

Pump Byron Jackson Co 14,407.00 9 52

Dust collector unit Kirk Blum Mfg Co 12,780.00 9 52

Trashracks Reliance Steel Prod Co 7,495.00 9 52

Conveyor belts The B F Goodrich Co 78,077.93 9 52

Feedwater heaters Worthington Corp 234,450.00 9 52

Untanking hoists George M Meriwether 30,405.00 9 52

Butterfly valves Henry Pratt Co 176,456.00 9 52

Units Byron Jackson Co 46,284.00 9 52

Pumps Nash Engineering Co 5,860.00 10 52

Manifold reducers Stover Steel Tank Mfg Co 9,188.00 10 52

Pump Peerless Pump Div Food Mach Co 7,074.83 10 52

Pumps Byron Jackson Co 20,087.00 10 52

Fittings pipe accessories James B Clow Sons 16,872.61 10 52

Refractories and ash hopper lining The Rust Engineering Co 206,710.00 10 52

Raw water strainers JA Zurn Mfg Co 9,320.00 10 52

Evaporators and preheaters units 58 and 93 The Griscom Russell Co 100,596.00 10 52

Clamshell coal valves The Columbus Conveyor Co 12,840.00 10 52

Water pumps circulating units 58 and 93 Fairbanks Morse Co 464,464.00 10 52

Zeolite softening system Hungerford Terry Inc 7,991.00 10 52

Installing insulation North Brothers 205,600.00 10 52

Tarpaulins Federal Prison Industries Inc 8,360.00 10 52

Feedwater heaters units 5 8 and 93 The Griscom Russell Co 961,511.00 10 52

Tubing Scovill Mfg Co 365,383.25 10 52

3 Includes equipment added by change of order for additional units as shown
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TABLE 39 Major purchases of material and equipment Continued

Item Vendor Amount Date

MECHANICAL Continued

Boiler feedwater pumps Worthington Corp 29,154.00 10 52

Fly ash collecting units 5 8 and 93 American Blower Corp 223,490.00 11 52

Fabracated steel tanks Lucey Boiler Mfg Corp 15,522.30 11 52

Coal weighing scales Stock Equipment Co 79,596.00 11 52

Electric motor driven forced and induced

draft fans units 5 8 and 93 Westinghouse Electric Corp 966,350.00 11 52

Horizontal centrifugal pumps Fairbanks Morse Co 17,116.00 12 52

Vertical boring mill Noland Co 64,222.50 12 52

Boiler feed pumps Worthington Corp 1,748,309.00 12 52

Cast iron fittings Thomas Foundries Inc 11,714.80 12 52

Heat exchanger Dowington Iron Works Inc 20,625.00 12 52

Tarpaulins Chattanooga Awning Co 5,080.00 12 52

Tires The Goodyear Tire Rubber Co 5,273.78 12 52

Pipe Grinnell Co 6,972.51 153

Pipe I Burack Inc 7,690.00 153

Pipe Ditto 23,732.00 153

Pipe steel Engineered Products Corp 5,206.47 153

Pipe steel Siskin Steel Supply Co 5,366.40 153

Steel pipe Engineered Products Corp 15,966.65 153

Steel bearing Tenn Coal Iron Div 8,568.00 153

Valves and controllers I Burack Inc 17,690.00 153

Vertical turbine type pumping units Worthington Corp 19,860.00 153

Combination oil and gas fired steam generators Dempster Bros 13,892.79 153

Tires and tubes The Goodyear Tire Rubber Co 7,716.26 253

Insulation materials North Brothers 58,368.00 253

Valves and controllers Leinart Engineering Co 15,307.20 253

Air conditioning unit Eustis Lancaster Associates 5,640.00 253

Black pipe Siskin Steel Supply Co 7,571.00 253

Wire rope Tennessee Coal Iron Division 11,625.00 353

Welding electrodes Post Welding Supply Co 6,977.50 353

Dust collector units The Day Co 6,384.00 353

Chemical feeding equipment Milton Roy Co 12,041.00 353

Services for radiographic exams Combustion Engineering 15,600.00 353

Coal crushers Jeffery Mfg Co 41,124.00 453

Machine bolts CM McClung Co 6,198.09 553

Heating devices and filters Eustis Lancaster Associates 26,588.48 553

Ditto American Air Filter 8,560.00 553

Water pump control board extension AC Mfg Co 5,382.00 553

Fans The Trane Co 19,085.40 553

Valves fittings etc Mills Lupton Supply Co 8,305.80 553

Ditto American Steel Band Co 22,403.00 553

Ditto GrayHodges Corp 13,092.12 553

Air and gas ducts Connery Construction Co 365,000.00 553

Principal piping units 5 8 National Valve Mfg Co 4,000,000.004 553

Gate valves GrayHodges Corp 5,796.90 653

Coal handling equipment Link Belt Co 101,203.00 653

Coal handling equipment Syntron Co 18,927.00 653

Fittings pipe etc American Radiator Stand San Corp 37,085.01 653

Roof ventilator Burt Mfg Co 34,811.30 653

Oxygen and acetylene Linde Air Products Co 18,680.00 653

Conveyor belts Goodyear Tire Rubber Co 13,972.45 753

Fans The Moore Co 10,252.59 753

Fibre rope The CordTex Co 5,062.83 753

Fans The Harvey P Dartman Co 17,080.00 853

20 inch engine lathes Noland Co Inc 13,651.00 853

Wire guards dampers etc American Foundry Furnace 44,039.84 853

Wire guards etc Titus Mfg Co 14,737.60 853

Valves fittings etc Jones Sylar Supply Co 5,399.77 853

Valves fittings pipe etc Chas F Guyon 15,208.00 853
Ditto American Radiator Std San Corp 8,897.33 853

Ditto Jones Sylar Supply Co 5,275.76 853

Turbogenerator unit 9 General Electric Co 3,849,590.00 853

Valves fittings pipe etc Jones Sylar Supply Co 10,770.45 8 53

Ditto OC Keckley 10,122.00 853

Ditto Willis Plumbing Supply 6,630.56 8 53

Ditto GrayHodges Corp 48,389.73 9 53

Fittings and pipe Ditto 35,334.38 9 53

3 Includes equipment added by change o order for additional units as shown
4 Estimate
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TABLE 39 Major purchases of material and equipment Continued

Item Vendor Amount Date

MECHANICAl Continued

Fittings and pipe I Burack Inc 12,929.37 9 53

Miscellaneous steel covers Chattanooga Boiler Tank 5,500.00 9 53

Pressure gauge Mills Lupton Supply Co 6,387.05 10 53

Valves etc Leinart Engineering 5,807.70 10 53

Valves fittings etc Bethlehem Steel 7,086.98 10 53

Pumping units Universal Mfg Co 14,263.00 10 53

Additions to sup I National Valve Mfg Co 112,333.78 10 53

Steam generating unit 9 Combustion Engineering Superheater 3,104,278.00 10 53

Valves fittings GrayHodges Corp 7,099.41 I1 53

Refractories CO Henrikson 146,986.00 11 53

Air intake housings Decatur Iron Steel 14,291.00 11 53

Valves fittings etc GrayHodges Corp 6,834.75 11 53

Principal piping unit9 National Valve Mfg Co 1,000,000.004 11 53

Power control valves Manning Maxwell Moore 6,804.10 12 53

Steel cylinders Harrisburg Steel 16,706.98 12 53

Water pumping units Ingersoll Rand 24,102.00 12 53

Insulation Brooks Fisher Insulating Co 37,536.00 1 54

Insulation for piping Brooks Fisher Insulating Co 512,505.67 1 54

Centrifugal pumps Economy Pump 28,480.00 2 54

Wire guards etc Burr Mfg Co 10,036.00 2 54

Insulation Brooks Fisher Insulating Co 367,595.00 2 54

Refractories and ash hopper lining Carter Bearden Co 272,260.00 2 54

Tubing Wolverine Tube Division 99,758.41 2 54

Crushers Jeffrey Mfg Co 20,608.00 2 54

Oil lubricant Pure Oil Co 12,920.00 2 54

Structural steel boiler Henry E Gremp 22,553.00 5 54

Traveling water screen Chain Belt Co 27,825.00 5 54

Insulation Brooks Fisher Insulating Co 53,210.00 5 54

Oxygen and acetylene Linde Air Products Co 57,750.00 7 54

Valves fittings etc Smolka Co 7,025.89 7 54

Ditto Siskin Steel Supply Co 12,190.39 7 54

Ditto Ditto 45,403.50 7 54

Coal handling equipment Link Belt Co 476,137.00 7 54

Welded wire fabric Siskin Steel Supply Co 9,424.80 7 54

Wire guards etc Burr Mfg Co 30,344.60 9 54

Ditto Titus Mfg Co 8,742.84 9 54

Valves fittings ete Noland Co 5,580.53 10 54

Ditto GrayHodges Corp 8,413.26 10 54

Ditto Chas F Guyon 5,567.51 10 54

Turbine repair General Electric Co 66,660.00 10 54

Water storage tanks Richmond Engr 5,735.00 1 55

Parts IM C Equipment Inc 6,803.50 1 55

Heavy equipment Wooldridge Mfg 16,554.25 3 55

Ditto M RS Mfg 30,674.00 3 55

Ditto Dempster Bros 28,190.00 3 55

Fittings and pipe Allen Sherman Hoff Co 7,815.70 3 55

Wheel presses Noland Co 14,518.42 4 55

Water pumping units Byron Jackson Co 37,538.00 5 55

Steel pipe Siskin Steel Supply Co 37,481.88 5 55

Valves fittings Mills Lupton Supply Co 6,947.50 5 55

Ditto GrayHodges Corp 5,119.97 5 55

Universal milling machine Noland Co 32,517.03 6 55

Additional material Westinghouse Electric Corp 433,500.00 6 55

Motor operators for valves Chas F Guyon Inc 13,414.72 8 55

Utiliseope repair Diamond Power Specialty Co 5,290.00 9 55

Sump pumps Tidewater Supply Co 9,810.00 9 55

Acetylene Linde Air Products Co 18,962.50 10 55

Chain wheels Scott Valve Mfg Co 5,012.04 10 55

Sluice valves Chapman Valve Mfg Co 15,773.17 11 55

Sluice pump Peerless Pump Division 8,471.70 12 55

Steel cabinets Fidelity Sales Corp 6,513.11 12 55

Floor scrubbers Fidelity Sales Corp 13,758.00 2 56

Chlorinating equipment Wallace Tiernan Co 28,710.00 2 56

Valves Noland Co Inc 15,474.68 4 56

4 Estimate



APPENDIX D

SPECIAL STUDIES

Condenser water temperature studies appreciable flows in the reservoir occur as thermal

density underflows in the Clinch River arm The

One of the most important contributions to the source of these underflowing waters is TVA’s Norris

economical operation of the Kingston Steam Plant Reservoir some 78 miles upstream Because ofstratiwasthe research and development conducted by the fication in Norris Reservoir relatively cold water is

TVA’s Hydraulic Data Branch of a means of re discharged through the powerhouse turbines from

ducing the temperature of the water entering the spring until late fall Under normal conditions the

condensers Emory River flows are negligible during the summer

Figure 144 shows that the Kingston Steam Plant months As a consequence the cold Clinchunderislocated on the neck of a peninsula formed by the flows push their way up the original Emory River

Emory and Clinch River embayments of the Watts channel Temperatures measured at the mouth of

Bar Reservoir During the summer months the only the Emory and at mile 2.0 on the Emory indicated
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FIGURE 144 Location of underwater dam which diverts lower stratum of cooler water through the subsurface apertures of

the upstream intake skimmer wall
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that the Clinch River waters penetrate and thus con underwater immediately downstream from the side

trol the Emory River temperatures in the immediate channel The final design of the skimmer wall is

area of the Kingston plant except for the surface shown in figure 145

temperatures The surface temperatures are affected In making the thermal density underfiow studies

in this location by the Swan Pond embayment Swan which were at the heart of the problem the Hydraulic

Pond as can be seen in figure 144 is generally 25 to Data Branch retained the consulting services of Dr

35 feet shallower than the main channel of the Emory Arthur T Ippen of the Massachusetts Institute of

River Because of its shallow depths the surface Technology and as an aid in the hydraulic design

temperatures become very hot reaching 95F on of the skimmer wall structure model studies wereconoccasions
ducted in the Hydrodynamics Laboratory at M I T

Over all steam plant considerations required that The economic feasibility of the proposed design

the condensing waters be drawn from the north or was confirmed by a study made by the Hydraulic

Swan Pond side of the peninsula and discharged on Data Branch of the savings that would be attributable

the south or Clinch River side to the design both with and without the underwater

It was necessary therefore to develop facilities dam

which would divert the cold waters which pass the It was found that the skimmer wall and dike

site as thermally stratified density underflows and system would save 75,000 per year in coal purchase

cause them to be drawn approximately 2 miles up the costs alone and that the underwater dam would con

Emory River channel at the same depth as the origi tribute 24,000 per year savings The estimated costs

nal channel after which they would cross one mile for the dike and skimmer wall were 450,000 and for

of the Swan Pond embayment at an elevation 20 to the underwater dam 75,000

25 feet higher than the Emory River channel The Since the dike and skimmer wall were built in

unique solution to this problem consisted of a canal the fall of 1954 and the underwater dam in the

across the high ground area at the end of which was winter of 1955 1956 performance data are available

placed a skimmer wall structure which allowed only for one season without the dam to compare with the

the cold waters in the bottom of the side channel to final conditions The savings based only upon the

flow into the canal A diversion dam was also placed purchase cost of the additional coal necessary to run
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NAVIGATION LIGHT A
EL 745.0 Tmr

A ELEVATION
EL 745.0

EEL FORM

fMIN HW

l EL 735

80 IDI SUPPORT

RUBBER IPRECAST

SEAL JI CONCRETE SECTION BB

EL715.0 I BEAMS

EL 700

SECTION AA

FIGURE145 Plan and elevation of skimmer wall see figure 144



SPECIAL STUDIES 291

the plant at 0.9 rated capability without the diversion project manager monthly on a standard data sheet

structures amounted to 105,000 in 1955 due to the The wind and temperature data were moreextenskimmerwall and dike system and 155,000 in 1956 sively used in connection with air pollution studies

when the underwater dam was added Inclusion of

the handling and processing costs of the extra coal Air pollution studies

would increase by about 20 percent the figures repre reported by Hydraulic Data Branch

senting the savings and if the valuation were made

upon the basis of additional energy sales the benefits The Hydraulic Data Branch cooperated with the

would be still greater The actual construction costs Division of Health and Safety in extensive studies of

of skimmer wall were 251,000 of the dike system air quality in the vicinity of the steam plant Neces

191,000 and of the underwater dam 31,000 sary instruments maintained and operated in con

These total 473,000 for all the works Assuming nection with this program included the anemograph

that the year 1956 is representative of the annual and air temperature recorder mentioned above
benefits from the system then in the short course of 11 autometers 42 lead peroxide cylinders 12deonlythree years or less the total benefits will equal the posited dust collectors 3 highvolume air samplers

entire cost a suspended dust sampler a stack gas autometer and

4 pyrheliometers

An anemograph and air temperature recorder

Condenser conduit loss study combination was used at three locations From

January 21 1952 until February 11 1957 one com
After completion of the 78 and 96 inch concrete bination was used in conjunction with a 150 foot

condenser water pipes it was found necessarybecause
of improper manufacture to provide them with guyed steel mast located one mile east northeast of

internal reinforcement Construction and economic the plant From September 28 1954 untilSeptemconsiderationsfavored the use of a structural steel ber 6 1957 a second combination was located on a

frame on the vertical diameter Calculations of the 200 foot guyed mast 1 miles west southwest of the

head loss caused by such a structure were impossible plant The third combination also locatedwest southwest of the plant was installed on1 thmeilreessince
available literature contained no data on this located 150 foot guyed mast September 6 1957

type of obstructions The TVA Hydraulic Laboratory The temperature recorder provided a record of

therefore conducted tests to determine the loss caused drybulb temperature at the ground level wet bulb

by frames consisting of two 15 inch Ibeams placed depression at ground level and of the drybulb

along the top and bottom of the pipe and held apart differential between the ground and the top of the

by a pipe strut 4I2inches in diameter with or without

streamlining The model scale for the tests deter
teonweregry aTndhe wpeyrerheilniosmtaellteedrs inrecloocradtiotnhse wrahdiicahnt wsooulladr

mined by the use of 8inch cement asbestos pipe to provide exposure to the open sky with as low ahorisimulatethe conduit was 112.3 and the test section

in the laboratory was 156 feet long The test results
zinosntruamngelnets inuasleld diinrecctoionnnsectiaosncouwldith bethefouainrd pollOutthioenr

showed that streamlining of the downstream side of investigations are more fully described in the following

the struts eliminated nearly half of the head losses discussions of the major elements in the problem

incurred by the use of these struts The tests developed sulphur dioxide SO2 and fly ash
a relatively simple streamlined tail consisting of two The instruments have been maintained byperflat

steel plates 18 inches wide and inch thick sonnel of the Field Investigations Section the Hy
These plates were essentially as effective as an airfoil

section Prototype measurements made in a 322 foot
dLraabuolircatoryL aboraDtoartay coalnledctedthe ovWerateserveraanld yeSaerdsimheanvte

length of the actual conduit after installation of the been put on punch cards for analysis by mechanical

reinforcement showed that the head loss in the con methods

duit was in agreement with the results of the model

test Sulphur dioxide observations In May 1954
soon after the first unit of the steam plant went into

Meteorological and hydraulic data
osperevraictieonin thtehevicfiirnsitty

of
T1h1eseauatoumtoemteertsers waasre pelqauceipdpedin

Weather forecasts were supplied daily to con to provide an instantaneous continuous record with

struction forces at Kingston Steam Plant from August integrated averages at 30 minute intervals of the SO2

1951 until the end of the construction period An content of the air at the sampling point Therecordinstrument
tower for wind and temperature instru ing shows the SO2 concentration to the nearest 0.05

ments was installed about a mile east of the plant ppm within a range from 0 to 5 ppm Five more

site late in 1951 and the anemograph hygrothermo instruments were installed at selected locations during

graph and recording thermometer together with a June and August 1954 and additional ones were

rain gage were put in sen ice January 21 1952 placed in subsequent years some being transferred

Beginning in December 1952 the data on rain wind from the vicinity of other TVA steam plants The

temperature and humidity were transmitted to the autometers are mounted in trailers for mobility so
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that records can be easily initiated at new locations locations varying from 1.2 to 9.0 miles away from

after significant data have been accumulated at the the plant These each consist of a 6inch glass jar

existing sites For a brief period one of the auto 12 inches deep with the top open suitably protected

meters was built and installed on unit 3 of tile steam and mounted 8 feet above ground partially filled

plant in such a manner as to record tile S02 concen with water and provided when necessary withantitration
of the stack gases freeze Samples are collected monthly and analyzed

Additional data on SO2 concentrations were also at the Water and Sediment Laboratory of the Branch

obtained by the use of lead peroxide PbO2 stations The samples obviously could contain in addition to

These each consist of a cylindrical gauze surface the fly ash any sediments capable of being airhorne

coated with PbO attached to a small glass bottle at least 8 feet above the ground

enclosed in a louver ventilated shelter 4 feet above In August 1954 an automatic air sampler was

the ground The SO content of the atmosphere is put in operation at the site of the autometer in the

found by determining the amount of PbSO resulting TVA housing development at Kingston This was

from action of the fumes on the PbO during the designed to provide a continuous record on filter

period of exposure The cylinders are repIaced ap paper of the suspended particles and samples were

proximately at 4month intervals and turned over to collected at 2hour intervals The operation of this

the Division of Health and Safety for analysis Four unit was suspended in February 1957 In July 1955

of the cylinders were mounted in known uncontami a high volume air sampler designed for sampling

hated areas such as Clingmans Dome in the Great large volumes of air for particulate matter by filter

Smoky Mountains for use in comparing the results paper collections was installed at the same location

with those in the area of investigation The turbine type motor provides gaged flow of about

Economic studies were also made as to possible 65 cfm and the glass fiber filter pad removes particles

methods of reducing SO2 concentrations reaching with a diameter as small as 0.01 micron Later a

the ground including chemical methods for S’O2 second sampler was placed at the same station and a

removal construction of higher stacks and use of

low sulphur coal The last method named was found

the most practicable particularly since SOconcentrationaround the plant is likely to become a

serious problem only during periods of air stagnation

when normal dispersal of the stack effluent isinhibited
By switching to low sulphur coal during

such periods any adverse effect can be minimized

Accordingly arrangements have been made for the

Weather Bureau to transmit to TVA information

concerning the imminence of such stagnation periods

The classes of bulletins used are the Semiweekly

Stagnation Trend Advisory the Stagnation Alert

Bulletin and the Extreme Stagnation Warning When

the advisory becomes positive field engineers of the

Hydraulic Data Branch make special observations of

the autometers and transmit the readings together

with pertinent temperature and fog data to theDivision
of Health and Safety When an alert is issued

the Hydraulic Data Branch is responsible for notifying

other Divisions concerned in the event of failure in

normal communication channels and aIso its Hydrau

lic Laboratory staff is alerted for prompt repairs to

any malfunctioning air testing instruments During

the aIert or warning periods when the Division of

Power Operations is using low sulphur coal in the

steam plant the field engineers of the Hydraulic Data

Branch make frequent observations of alI pertinent

instruments as requested and transmit the datadirectly
to the Weather Bureau for its use indetermining

the duration of the alert

Fly ash observaHons Another importantelement
in the consideration of air quality is the presence FW URE146 Model o air dact from air intake to orced

of flv ash In February 19.55 the Hydraulic Data draft Jan units 5 to 9 tested to determine reliable method of
metering air flows and to determine modification which would

Branch installed 12 deposited fly asia collectors at decrease pressure losses
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third at another station In order to determine the a diffusion standpoint to the special meteorological

correlation between SO and suspended particulate condition which produced the greatest fumigation in

matter one of the samplers at the twin installation tile area tested and that the test data should be

was equipped in November 1957 with an automatic indicative of the changes that might be expected to

switching device developed at the Hydraulic Labora result from the various stack arrangements tested

tow for operating the sampler motor only when the

SO concentration equals or exceeds a predetermined

value Upon advice of the Environmental Hygiene Air duct model studies

Branch data have been collected at settings of 0.1

and 0.2 ppm A running time meter was provided The ducts providing combustion air to theKingto
indicate the duration of sampler operation Con ston furnaces were arranged so that two adjacent

siderable difficulty was experienced with the flow units had a common intake structure Field tests

meters on these gages Because of this no really showed that the accuracy of the air metering device

acceptable data collected until May 1959 for one unit was material ly affected by changes in air

flows to tile adjacent unit At the request of the

Wind tunnel testsThe effect of stack height on Power Production Branch the Hydraulic Laboratory

plume dispersal at the plant was studied by 1540 staff tested a 116scale model of a typical air duct

scale model tests in the wind tunnel at New York unit for units 5 through 9 to determine a reliable

University No analytical means was available for means of metering air flows through the ducts and

determining the effect of stack height upon the disper to determine possible modifications which woulddesion
of smoke in an area characterized by such steep crease pressure losses in the duct system The model

ridges and winding valleys The specific area studied shown in figure 146 simulated the ductwork from the

was a strip extending in a southeasterly direction from air intake to the forced draft fan TILe metering

the steam plant toward the residential area where an section was a constriction in the duct to produce a

autometer and the high volume air samplers are situ pressure effect similar to that of a venturi meter A

ated The tests provided results significant with re meteri ig method involving a segmental orifice instead

spect to the high wind conditions which occur in the of the quasiventuri section a partition wall separating

area but not to the thermal conditions which develop the common intake into two passages all the way from

The Hydraulic Laboratory of TVA kept in close touch the intake and a single curved vane to direct the air

with the tests and evaluated their results with respect around the bend at the intake were found to eliminate

to their applicability to the prototype plant It was the difficulties and to provide stabilized flow of the

concluded that the model operation was similar from air
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APPENDIX E

ELECTROSTATIC PRECIPITATORS

After the 9unit Kingston Steam Plant had been The final decision to install the electrostaticpreinoperation for a time it became apparent that the cipitators was based on the feeIing that this was the

mechanical collectors were not in themselves sufficient most positive and effective action T could take for

to protect the town of Kingston and surrounding areas minimizing the fly ash problem although it was not
from the excessive dropout of fly ash the most economical

Several studies were made to determine the best TVA had recognized the possible need for future

course to follow in eliminating the fly ash problem addition of electrostatic precipitators in the initial

Considerations were as follows design of all its large fuel plants Consequently tile

1 Increase the height of all stacks for better gas space required for addition of this equipment was

dispersion available in the area occupied by gas ducts leading

2 Build new and higher stacks with each stack to induced draft fans fig 148
serving two units Field erection was done by TVA forces between

3 Install electrostatic precipitators June 1959 and April 1961

FIGURE 148 Original gas ducts unit 9 in foreground carried flue gas from mechanical fly ash collectors right to induced dra

fans to be exhausted into stacks

295
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DESIGN

Precipitators 1

Units 14 precipitators fig 151 are each 2
unit collectors each designed for 95 percent collection

efficiency when operating with a normal gas flow of

490,000 cfm and a fly ash loading of 0.815 grains per

cuft entering the collector at a temperature of 330F
They are also suitable for a maximum gas flow of

540,000 cfm

Units 59 precipitators fig 151 are each 4unit

collectors each designed for the same operatingconditions
as units 14 except the normal gas flow is

680,000 cfm and maximum is 750,000 cfm

The sectional views of drawing figure 149 and

150 applicable to both the 2 unit and the 4unitinstallationsshow the essential operating elements of

the precipitators

All precipitators were designed and built byResearchCottrell Inc They are structurally designed

to withstand a negative operating pressure of not less

than 20 inches of water and a wind pressure of 30

psf All plates exposed to flue gas were specified to FIGURE152 Outlet ducts Jor unit 5 were preassembled in
sections weighing 15 tons This did not prove practicable

be Corten for its corrosion resistance qualities On other units ducts were installed in place panel by panel

Gas ducts

were made of new inch Manten steel plate rein

Gas ducts fig 152 were furnished by Conner forced with internal guide vanes Contracts were

Construction Company The ducts for all nine units awarded on the basis of reusing portions of the old

ducts Approximately 22y2 percent of the original

duct was refabricated and reused for units 59 and

33.8 percent of duct for units 14 TVA forces erected

the new and refabricated the old ducts

Insulation

North Brothers Company furnished and applied

the insulation for units 59 and Brooks FisherInsulatingCompany performed similar work on units

l4 Calcium silicate blocks 2 inches thick with a

inch coat of waterproof mastic for weatherprotection
were specified for insulation which was a

departure from the standard 85 percent magnesia

used on previous installations The insulationblocking
is secured by lacing wire tied to 6 by 6 by No 6

wire fabric which is attached to angles or studs welded

to duct plates

Fly ash removal system

Allen Sherman Hoff furnished the fly ashremoval
system for all units The system consists

essentially of materials handling valves on the bottom

of each hopper and segregating valves for each branch

tied in to the existing Hydrovator system Valves are

operated by an electro pneumatic system controlled

by a rotating distributor switch When the vacuum

on one hopper drops below a predetermined value the

FmURE151 Electronic precipitators unit 9 in foreground distributor switch rotates to the next hopper and

remove the fly ash from the flue gas and deposit it in a series dwells until its fly ash is removed This processproof
hoppers which discharge into a removal piping system ceeds in sequence for 16 hoppers on each of units 59
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and the eight on each of units 14 Fly ash is con tile Division of Power Production was followed for

veyed under vacuum by means of the existing Hydro units 14 to coincide with plant maintenance work

vator system to a water mixing chamber and flows

out to the ash pond area as slurry TABLE40 Progress of erection

Boiler

SCHEDULING repair
and Con

Date re struc

All nine turbogenerator units had been in com Unit Date of release for Total habili tion Date of

mercial operation since December 1955 The instal No start operation3 days4 tatlon days pletioi

lation of electrostatic fly ash precipitators required 5 826 59 1211 59 113 20 75 3 661 5

unit outages and the outage time became an im 6 1214 59 212 60 6l 30 43 428 61

portant economic factor When any one of units 59 8 224 60 414 60 63 54 38 4 661

was off the line the increased cost of transmitting 7 418 60 525 60 43 41 28 419 61

200 megawatts from another source could be as much 9 527 60 7 860 461 718 823 42 3367 3207 33 2175 6611

as 2000 per week depending on system conditions 3 9 260 930 60 36 29 20 314 61

During a preliminary discussion with the Divi 2 10 360 11 460 35 32 25 3 361

sion of Power Production in February 1959 it was 4 11 760 1214 60 40 39 24 322 615

estimated that for any unit 7 to 8 weeks would be

required to erect the precipitator only and 10 days concur1 wBiethginninugnit ouwtaigthe usncihtedule6d seqbuyencDe ivisionof eorfectiPoonwer wParsoducsteiot n up
fotro

to erect the inlet and outlet ducts Insulated ducts boiler repair and rehabilitation

purchased at a cost of 57,000 were to be erected used i ARelceatsueal sttoarDt ivoisfionpiecoifplPtoawt er Prodtiuc ti
on

fter noptrelicmoimnaprlyete wfororkite

ms

for 7 to 8 weeks to transport the flue gasses completely
f

insulation p n ng and 1ghting4 Except for unit 5 the boiler repair and rehabilitation was

around the precipitator working area then dismantled carried on concurrently with precipitator erection so that the total days

from date of start to date of operation is somewhat less than the total

and erected on the next unit Proper accounting re of boiler chairand constructiondays

quired that the entire cost of the bypass ducts would 5 Final pa nting later than date shown

be chargeable to Power Production if used less than

one year With this arrangement it was believed ERECTION METHODS
that a total outage of 20 days consisting of 10 days

at the beginning to install bypass ducts and a second Construction equipment and facilities

10 day outage at the completion of precipitator erec An unloading yard was built in the area south

tion would be sufficient to remove bypass duct of No 1 storage building on each side of the railroad

connections to provide storage space for duct plates precipitator

shell and electrical components There was an old

Outage and erection time sheetmetal shop on the project which was used for

part of the duct assembly A shed with one side open

Outage for unit 5 was begun August 22 1959 was erected with a layout table for pieces of the ducts

Erection of bypass ducts was completed September the idea being that work would proceed in an

11 1959 but unit maintenance was not completed assembly line method Since time for erection was

until October 22 The unit was operated from October limited it was decided to work two cranes on either

22 to November 20 then bypass ducts were removed side of the precipitator to speed up the work A third

and permanent ducts were completed December 10 crane was used almost continuously in the storage yard

1959 to unload materials and to move duct plates in and
Bypass ducts were completely erected for unit 6 out of the fabrication shed a fourth crane was used

on December 24 then removed January 15 1960

after extensive maintenance was scheduled on units at times in the erection area to handle and preassem

59 Subsequently it was decided to carry on with ble the precipitator collection plates Weldingequipprecipitatorand duct installation during boiler re ment and power supply were set up in the stack area

habilitation in unit sequence of 8 7 and 9 as tab as well as the boilermaker shop About sixconstruculated
in table 40 Consequently bypass ducts were don shacks including toilets and time check booth

not needed were set up in the stack area with drinking fountains

The result was a reduction of elapsed erection at the top and bottom of the precipitators so the men

time from 108 days for unit 5 to 38 days for unit 7 would not have to come down for drinking water

Average outage increased from 32 2 days for units A central oxygen and acetylene station was piped up

5 and 6 to 44 days for units 8 7 and 9 Probable and moved from unit to unit which reducedmanincreased
cost of transmitting outage power was hours over the old method of using individual tanks

3000 per unit which was more than offset by areduction
in the erection cost of 10,000 per unit Wooden stairs leading to the exit side of the precipi

Unit 9 was released for operation July 8 1960 about tator were erected for easy access Permanent stair

84 days in advance of the originally planned schedule towers were used for construction access to the top of

A similar procedure involving close cooperation with the precipitator wherever possible
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Preliminary work had been hung the top wire support frames were

laid on top of them Roof plates were welded in

In June 1959 it was realized that there might be position so electricians could then suspend the wire

considerable underground conduit and piping inter support frames by means of temporary rods through

ferences with the foundation piling An exploration the roof deck Some of the discharge wires were

was made and the interferences were located De hung as guides to determine if the wire support frames

sign drawings were revised to eliminate these inter had to be shifted and adjustments were made The

ferences and to permit driving piling with original permanent support rods were then placed through

gas ducts in place Existing underground lighting the insulator bushings enclosed in the housing

and welding conduit was relocated new precipitator The next step consisted of hanging 1984dispowerand control conduit was laid encased in con charge wires from the top wire frames followed by
crete and backfilled Piling was driven pile caps and

attaching 14pound plumb bob weights at the bottom

grade beams were poured and water and drain lines Extreme care was used to prevent kinking the wires

were relocated Foundations on the roof at elevation which could cause future breakage After the dis

764.4 and stair tower foundations were poured and charge wires were hung the process of checkingclearroofrepaired All this work progressed on units 59 ances of wires to plates was resumed in many cases

and units 14 ahead of precipitator erection with a combined crew of boilermakers and electricians

Foundations inside the powerhouse for precipi working together The checking crew worked two

tator control cubicles at elevation 765 outside of unit weeks to get the proper clearance of about 42 inches

control rooms were poured Power panels were As soon as the roof deck plates were welded to

mounted on the Eline walls conduit was roughed in form a working deck the electricians began to place

and cable pulled previous to unit outage Efforts to electrical apparatus on the roof of the precipitator

secure early delivery of the control cubicles were not The rectifier transformers were set in position and the

always successful because the manufacturer had vibrator housings were erected along with the rappers

limited shop testing facilities Temporary roof shelters were moved by crane as

New precipitator support steel was then erected needed to permit working on rainy days

by using temporary shoring for the old ducts while As soon as the shell was erected conduit work

the units were in operation was run to the various rappers vibrator cabinets and

to the rectifier transformers Vertical conduit runs

Precipitator erection on side panels were put in place while panels were on

the ground As the crews became more experienced

All precipitators were erected by TVA forces it was possible to erect a precipitator and complete

with the assistance of a Research Cottrell erection the electrical work ready for check out in 20 to 25

engineer who also helped to expedite shipments workdays
Erection of one precipitator is principally the

assembly of about 23,000 loose parts Most of the Duet erection

parts were unloaded from rail cars in the northconstruction
area sorted and carefully checked Corn About 6400 pieces of new material for nine units

ponents were later moved to the erection site near the consisting of inch plate with 5 inch integral ribs

chimneys when space became available Side panels channels beams and angles were shipped loose The

of the precipitator shell were welded together on the new pieces were designed to fit with job fabricated

ground and door frames were installed The other pieces of the old ducts to form larger panelsMapreassembly
work consisted of the bolting together of terial was checked in detail sorted and unloaded

the top beams for hanging collecting plates the anvil from railroad cars in a 3acre storage yard north of

beams and the wire frames Doors were welded on the warehouse fig 153 Considerable expediting

the roof plates insulator and vibrator housings before of shipments was necessary

erection Seal rings were welded inside insulator Wherever possible pieces were preassembled at

housing and insulator bushings were put in place and the fabrication shed outdoors in the construction

caulked with asbestos rope All this was much easier yard or at the erection site Raising crews using two

to do on the ground than when erected in position crawler cranes put the preassembled panels in place

The process of erection consisted of the assembly followed by fitup crews and welders

of the shell and hoppers using fitup bolts plumbing The original schedule for the first unit allowed

and squaring the shell by diagonal tie rods and seal only 10 days for installation of the revised gas ducts

welding inside to prevent gas leakage One of the Outlet ducts for unit 5 were assembled in largerseebigjobs of preassembly consisted of bolting together tions weighing 15 tons while inlet ducts wereastwo
4I 2foot wide plates about 23 feet long to form sembled in 5 to 10ton sections

a plate 9 feet wide All bolts were tack welded to The remaining work was presumed to consist of

prevent loosening The collecting plates were stacked bolting or welding large sections together which could

vertically and were hung in position by crawler crane easily be done in ten 8hour days It did not work

The spacing crew followed the erection gang and so easily because the large duct sections did not fit

roughly spaced the collecting plates After all plates well at connections It took longer to rig and set
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which were later seal welded preferably inside to

form gas tight ducts Turning vanes splitter plates

and perforated plates were set in place before the

roof plates were erected Vanes and splitters were

checked for dimensions as work progressed andsecurely
welded inside To prevent warping of the

precipitator shell duct connections to precipitator

flanges were made without pulling or jacking

Fabrication of duets

Panels of the revised gas ducts were composed

of pieces refabricated from the old ducts plus the new

ducts Erection of revised gas ducts could not proceed

until pieces of old duct were refabricated A 2acre

yard north of the powerhouse was leveled with cinder

fill and 80 foot layout tables were set up under a

wood frame shed so work could continue in rainy

weather

FIGURE153 Gas duct panels made up of pieces from the Usually two days after the unitold duct cut punched and tack welded were placed on was shut down

outdoor tables to be assembled with some new panel pieces pieces of the old duct were cut into sections weighing

beams and stiffeners about 10 tons each moved to the north yard where

they were washed with a water and air jet cut to

approximate size and numbered A motor crane

the sections there was much pulling and jacking and moved pieces to one end of the layout table where

halfdnch welding gaps were difficult to weld closed they were cut to final size laid out punched and

The elapsed time was 18 days The complaint was tack welded in a straight line operation The pieces

that assembled large sections like the 15 ton outlet were assembled in panels with new pieces plus beam

could not face up to the two fan inlet bolted flanges and channel stiffeners then moved to the erection

and also line up to the perimeter of the 32 by 18foot site on trailer trucks In instances when the erection

duct above It was decided that by starting from the crews were waiting for panels partially welded panels

fan and building up panel by panel there would be were moved to the erection site where welding was

more flexibility thus allowing better alignment of all completed on tables set up on the grass plots near the

connections A longer outage was needed chimneys
Somewhat delayed but beginning with unit 6

outage schedules were rearranged to erect ducts panel

by panel Suggestions were invited from foremen COST AND COST CONTROL
superintendent and engineers about how to decrease

the erection man hours how to shorten the outage Final total cost of the 9unit installation ofpretimefor each unit since this was repetitive work cipitators and facilities was 3,273,000 The largest

Many suggestions were received such as changing items of cost were the erection of precipitator gas

duct panel assemblies to facilitate connections weld ducts and the installation of conduit and wiring

ing door frames to panels on the ground working Tabulation of precipitator man hours indicated a

two erection crews on opposite sides of the outlet and reducing trend for units 5 through 7 but the addition

inlet to precipitator preassembling turning vanes in of double discharge wires on unit 9 increased the

groups more welders who would work as combina man hours somewhat Gas duct erection costsdetion
boilermakers and welders more scaffold and creased progressively on units 59 and averaged about

stairs for access to ducts more tarpaulins to make 168 per ton Gas ducts on units 14 were smaller in

temporary rain shelters and drinking fountains all size but quite different in arrangement There were

around the work area Most of the suggestions were many more inside turning vanes and splitter plates

adopted A reduced number of lost rainy days were which increased the cost of erection to an average of

traded for more production on fair weather days 208 per ton

The plan worked Duct erection man hours were Cost of electrical work consisting of 12comreduced
from 7082 for unit 5 to 5380 for unit 7 ponents was not broken down by units for the 59

Elapsed time decreased from 113 days for unit 5 to group Electrical costs for the 14 group were broken

43 days for unit 7 table 40 down by units showing small variations except for

The general method of erection beginning with unit 2 where there was more underground conduit

unit 6 consisted of erection of duct support structure interference

followed by bottom inlet and outlet plates to form a The cost of refabricating the old ducts beginning

working platform Panels with external stiffeners with unit 5 decreased through units 6 8 and 7

were erected using button head bolts at the joints in sequence but rose with unit 9 The refabrication
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cost averaged around 340 per ton for units 59 insulation contractor had to return to add more

Fabrication of units 14 was more complicated and InsulKote over areas previously painted

there were 44 percent more pieces to fabricate but Miscellaneous metal work consisted of stair

cost was decreased by improved supervision The towers platforms and grating The erection was

refabrication cost averaged around 320 per ton for broken up in stages which increased the cost to some

units 14 If all new ducts had been purchased the extent because the stair towers were needed for access

cost less salvage value of old ducts would have been to the roof of the precipitators at the start of erection

about 462 per ton A total of 232.9 tons of old and ironworkers had to return to erect otherplatductswas refabricated at the job site for an average forms after precipitator ducts were erected Several

cost of 331.80 per ton resulting in a saving of about platforms were altered to leave clearance for precip

30,000 itator insulation which brought the total cost to 135

According to Research Cottrell the 59 unit cost per ton

of 29,000 and 9.0 man hours per thousand cfm of Total man hours and labor costs are summarized

flue gas was low The average duct erection cost of as follows

168 per ton and 34.3 man hours was reasonable The

fly ash disposal piping was high on the basis of cost Units 14
per linear foot but quite reasonable when considera Total man hours 72,870

tion is given to the fact that units 59 had 19 valves Average man hours per unit 18,217.5

in a 276 foot run of piping with jobfabricated Total cost 330,104

hangers at 5foot spacing Average cost per unit 82,526

The cost per sq ft of the first application of paint Units 59
for units 58 of 0.02695 by TVA forces is considered Total man hours 108,160

to be equal to a contractor’s cost The final cost for Average man hours per unit 21,632

painting on units 58 was very high because it was Total cost 499,405

necessary to repaint over black surfaces where the Average cost per unit 99,881



APPENDIX F

UNIT 5 TURBOGENERATOR
ERECTION PROCEDURE

The following log of unit 5 turbogenerator erection 622 54

procedure illustrates the numerous items involved in erec Checked center line on foundations

tion and testing from installation of sole plates to corn 623 54 to 630 54

mercial operation a period which varies with different units No work

according to the problems encountered 7154

525 54 Installing pipe hangers

Set bench marks for sole plate elevations Sole plates in 7254

power house Using sole plates for No 6 turbine No 5 Installing pipe hangers

sole plates not on job 76 54

526 54 Moving pipe turbine shell and diaphragms into building

Cleaning sole plates and setting in place Hole centers and 7754

two governor end plates were drilled wrong Moved hole Hanging oil pipe Moving equipment into powerhouse

centers 3 Started night shift Unloading and cleaning parts Cleaned

527 54 and set LP lower exhaust casing generator end The casing

Located sole plates for this unit changed out No 6 plates is sitting on I block the condenser was 3A6 too high for

528 54 casing to sit on sole plates

Leveling sole plates 78 54

61 54 Set lower half exhaust hood generator end on foundation

Leveling sole plates Machine 10 mils from top of key on right side exhauster

62 54 sole plate Held up by NAVCO and lack of base plate

Forming generator sub sole plates bolts Set lower half of low pressure inner casing in place

63 54 on jack bolts Set lower turbine end exhaust hood made

Checked turbine sole plates Forming generator sub sole joint with Crane 425 compound and tightened temporary

plates Set iron horse on foundation bolts The dowels were too small two new dowels are being

64 54 made Changed tight line brackets at No 6 bearing to get

Forming sub sole plates Installed light bulbs in exciter point for center line Had to remove both water catcher

for heat rings from LP inner casing to get down

67 54 79 54

Grouted generator sub sole plates Pulled lower sections of exhaust hood together with tern

68 54 porary bolts Brought lower half of exhaust hoods to station

Grout exhauster hood sub sole plates line Set station turning pedestals in place Removed lower

69 54 half of LP inner casing Cleaned upper half of LP inner

Removed generator sole plates and trimmed up grout casing Set No 1 No 2 and No 3 sections of intermediate

around sub sole plates inner casing in place temporarily Removed man hole covers

610 54 from LP outer casing Checked nuts on valve gear HP
Removed turbine sole plates and trimmed up grout around Built and installed tight line brackets for LP casing

sub sole plates 712 54

611 54 Cleaned horizontal joint of intermediate outer shell and

Removed three sub sole plates right side under No 2 bolts for same Unloaded turbine end of generator stator

plate and regrouted same frame Tack weld brackets to inner case of plumb check

614 54 713 54

Making metal grout forms for generator foundation Setting Finished making temporary horizontal joint on TB end of

sub sole plates Leveling sub sole plates for exciter exhaust hood Installed inner and outer LP upper casings

615 54 and made up temporary joints Set tight line for taking

Setting sub sole plates and leveling sub sole plates for vertical readings on TB end of LP casing Retightened

exciter anchor bolts on LP casing Set inner exhaust case Set TB

616 54 end of exhaust hood upper half Tightened vertical bolts

Forming sub sole plates for exciter Making metal grout in exhaust hood Set exciter end of generator shell in hole

forms for generator and exhauster foundations 714 54

617 54 Turned collector end of stator frame Set coupling end in

Forming sub sole plates for exciter Grouting in seal oil hole and turned Raised and lowered exhaust hood to iron

unit out the kinks Loosened and tightened exhaust hood bolts

618 54 Run line through exhaust hood Raised top half of turbine

Cleaning and oiling sole plates end low pressure exhaust and checked joints Reset same

621 54 and realigned vertical and horizontal joint Made tight wire

Set tight line brackets while lining case to foundation check on right and left of vertical joint as shown on sheet

303
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715 54 81 54

Run line through exhaust hood Turning generator frame Condenser weld not doing too good Heated and peened

Straightened sole plates under LP exhaust casing Check sides no help Peened under No 6 bearing made it

vertical face of LP casing as shown on line sheet Tightened worse Flame cut through to the first pass in places

trunion on generator stator removed tie brackets from sup 82 54

port bars in generator stator casing and cleaned support Continued work on condenser weld

pads 83 54

716 54 Continued welding on condenser and generator

Assembled generator frame in hole work wise Removed 84 54

LP inner casing and checked horizontal joint of same Re Welding under No 4 end of turbine Welding under

placed LP upper shell and bolted up Raised generator end traverse key right hand side where crack was cut out

of exhaust casing and checked sole plates and casing feet Ground weld on generator casing

719 54 85 54

Bolted up vertical joint between exhaust sections Run Welding on condenser and generator frame Ground weld

line through exhaust hood Unloaded armature core ask on lower seam of generator shell

GE to install circular heaters in core Removed outer 86 54

LP upper casing Installed inner LP casing and replaced Magnafluxed generator frame welds Installed upper inner

outer LP cover All joints made up temporary with low pressure casing outer upper low pressure casing upper

oil between joints No 13 dowel in LP outer casing is too intermediate casing All joints made up temporary with oil

loose for the hole Removed inner end shield from generator in joints and every other bolt tight Made feeler gauge

stator Opened No 1 standard and removed governor and check between exhaust supports and sole plates

some piping Checked joint of inner casing with feeler 87 54

gauges and found it to be together at joint of inner bore Run tight line check with hoods on Weld on generator

720 54 complete and magnafluxed Made feeler gauge check be

Brought exhaust to station line Checked line through tween sole plates and exhauster support feet

exhaust with cases bolted up Started internal weld on 89 54

generator at 10 30 am Four welders Completed 1V2 Alignment ok’d with hoods on after welding was completed

passes on coupling end joint 811 54

721 54 Shimmed front standard and run tight line check

Grouted in exhaust hood Welded on internal seam of gen 812 54

erator 4 welders Started setting sub pads for No 2 Factor approved line through IP and exhaust Turned

sole plate generator core on foundation Installing bolts in high

722 54 pressure shell Completed tightening HP horizontal joint

Completed internal weld on generator frame Started ex and taking tight line reading

ternal weld at 3 00 pm 4 welders Run line through 813 54

exhaust hood after grouting Leveling standard plates Continued alignment of No 2 standard

Removed top half of LP exhaust shell Taking vertical wire 816 54

readings before unbolting exhaust hood Turned generator frame Tried to take frame out of hole

723 54 but the cables were too long

Completed setting of foundation plates for standards Weld 817 54

ing on generator frame 3 men Run line with hoods off Brought generator frame out of hole and set on cribs over

Bringing condenser up to exhaust hood for welding Ready generator foundation Started cleaning frame and getting

for condenser weld pulling gear ready for core

726 54 818 54

Completed second pass on external weld of generator at Started pulling generator core

noon Formed sub sole plates under standard for grouting 819 54

Condenser flange being welded to take up gap between Pulled in generator core and started bolting trunion mounts

flange and turbine exhaust Burned backing strip to help Factory approved line for grouting standard Formed No
gap I and No 2 standards for grout

727 54 820 54

Made up generator spring supports on core Grouted in

Grouted front and middle standard sub sole plates Magna middle and front standard

fluxed external weld on generator frame collector end 823 54

Ground five places that were cracked Setting condenser Removed high pressure turbine front standard and started

Put tram marks on condenser feet chipping grout Lowered generator to within 3 of

728 54 foundation Unbolted intermediate turbine

Made first pass on condenser weld Magnafluxed seams on 824 54

generator frame coupling end six cracks found ground and Set front and medium standards after installing pipe and

rewelded cracks on collector end seam and continued weld standard plate Set RH stop valve in hole Installed lower

ing 5 welders Removed standard plates and trimmed intermediate casing and made vertical joint with crane No

grout around sub sole plates 425 Installed upper intermediate half of outer easing with

729 54 grease at joint Set lower outer high pressure casing and

installed all keys Set inner upper high pressure casing and

Made second pass on condenser weld Continued weld on made joints with grease

generator 6 welders Shimmed loose sub pads under No 825 54

I standard sole plate Checked for level and found very Set and bolted upper half of high pressure shell

good Placed No 2 standard on sole plates 826 54

730 54 Installed HV high voltage bushing extension box and

Set HP lower shell in place and cleaned joints Continued started installing terminal leads Block condenser and

weld in generator frame six welders Unloaded generator removed HP outer and inner upper casings IP outer and

field and requested heat to keep it dry Checked axle inner casing turbine end upper exhaust casing and LP outer

clearance of diaphragms and corrected the ones that were and inner upper casings

out of tolerance 827 54

731 54 Installed three gas coolers Continued work on HV bushing

Made pass No 3 on condenser weld job
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830 54 922 54

Continued work on coolers Finished installing HP dia Reassembled thrust bearing Started taking diaphragms and

phragms lower Cleaned and installed lower LP double packing clearances Removed temporary turning gearInflowdiaphragm cleaned and installed No 4 and No 5 stalling oil deflector TB side No 4 bearing Doweling top

bearing rings half of inner oil deflector TB end of generator Installed

831 54 all lower half packings that were left out to align shaft

Set No 3 bearing Checked IP rotor alignment of HP Put some fan nozzle blades on collector end Installed

diaphragm and corrected as needed Set top half of upper half of generator end bell collector end Held the

diaphragms and checked horizontal joint on HP section weight of generator field on crane while the end bell was

Finished putting diaphragms in upper HP and LP sections tightened

Took readings on LP double flow diaphragms Installed 923 54

inner lower end bell on TB end of generator Completed diaphragm and packing clearances Installed

91 54 oil deflector generator side No 6 bearing Installed oil de

Checked dial readings on 24th stage intermediate section flector generator side No 5 bearing Installed some fan

Set LP double flow diaphragms to tight lines nozzles and air baffles on TB end of generator Installed

92 54 and locked remaining fan nozzles and air baffles on collector

Continued work on HV bushing Checked low pressure end Installed hydrogen seal assembly device collector end

diaphragms Installed HP diaphragm packing of generator Started modification of bucket cover of 23rd

93 54 stage wheel IP section as per factory’s instructions Re
Worked on IP diaphragm Continued on high voltage moved baffle plate from turbine end on generator end bell

bushings Installed bottom half of generator end bell tur and installed outer upper half of generator end bell Made

bine end Worked on seal oil unit motor alignment joint and tightened all outer bolts with the weight of field

97 54 on crane There is none of the inner bolts tight Installed

Doweled No 6 and No 7 packing boxes Checked dia governor and started alignment

phragm alignment on IP section Worked on LP dia 924 54

phragms Installed lower half of No 1 and No 2 bearings Completed making up the hydrogen seal on the collector

Checked LP diaphragms end of the generator Aligned governor to turbine shaft

98 54 Made check on turbine and generator couplings Worked

Completed diaphragm alignment Set oil pump in front on oil tank motor alignment

standard Completed alignment on main oil pump Run 927 54

final tight line through low pressure diaphragm Installed seal rings in main shaft oil pump Factory ap
99 54 proved wheel clearances Installed HP inner casing In

Checked and corrected radial pin clearance on HP dia stalled intermediate casing and tightened bolts Installed

phragms The high pressure diaphragms are ready for the 24th stage IP diaphragm and second stage diaphragm

rotor bolted and locked

910 54 928 54

Completed welding boiler side of right hand stop valve Installed and bolted up upper half of exhaust Tightened

Started welding boiler side left hand stop valve Put HP inner HP shell Heated and tightened all HP inner shell

rotor in place Finished packing IP diaphragms Finished bolts Rolled the turbine rotor a full revolution OK
radial pin clearance in the double flow section of the low 929 54

pressure turbine Set IP case and installed bolts Tightened inner exhaust

913 54 shell Installed HP outer shell and installed top gib key

Put lower half of the end bell collector in place Set up 930 54

tight line for aligning generator core Set up tight line to Bolting up IP casing

align generator to turbine Completed high voltage bush 10 1 54

ings Completed installing gas coolers Finished stressing HP outer horizontal bolts Installed IP

914 54 and HP coupling bolts and pulled up hand tight

Installed No 3 No 4 and No 5 bearings Installed IP 10 2 54

rotor Finished leak test on internal oil lines Started Fitting main steam leads to turbine

installation of current transformers Left side stop valve 10 4 54

weld completed Stretching HP and IP coupling bolts Installing LP outer

915 54 exhaust cover top gib keys

Finished with the generator field and removed sliding shoe 10 5 54

and sliding pan Set doweled and bolted speed governor

916 54 10 6 54

Made air gap check on generator Installed No 6 bearing Replaced oil coupling bolts in IP and LP couplings with

Installed LP rotor Installed lower half of the generator new ones from factory Stressed above bolts and made up

inner end bell Collector end couplings

917 54 10 7 54

Installing large piece of bottom inner air shield on collector Completed weld on upper steam leads stop valve to turbine

end Checked bearing clearance and ring pinch on No 1 10 8 54
Completed dry packing right rear soleNo 2 No 4 No 5 and No 6 plates under exhaust

920 54
c1a0s e9 54

Installed top half of inner air shield both ends of gen Aligning generator coupling

erator Shimmed No 4 No 5 and No 6 beatings to 10 10 54

where IP and LP coupling is ready to make up Made Completed alignment of generator coupling with water in

up IP and LP couplings condenser

921 54 10 11 54

Aligned HP and IP couplings Aligned all reflectors gen Check generator coupling after draining condenserForming
generator sole plates Started wiring front standard

erator side No 5 bearing Installed turning gear for turn 10 12 54

ing the turbine rotor HP and IP couplings made up tight Completed fitting generator alignment gib keys Installed

but the turbine side of the thrust is off and the top half of differential expansion indicator in front standard Made

No 2 bearing is off Removed the collector end generator up No 4 and No 5 bearing covers Installed alignment

end bell and doweled the oil deflector pros in generator support feet
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10 13 54 11 11 54

Made up LP generator coupling Grouted generator Installing necessary lagging for start up Air test held per

Started making up cross over pipes and aligning exciter fect at 30 psig OK Checked water supply to oil coolers

10 14 54 11 12 54

Install No 7 bearing top for oil flush Checked generator for leaks with freon Turning gear

10 15 54 hooked up Worked on intercept valve linkage

Install cover plates on front standard Put gib key in mid 11 13 54

standard top half Electricians completed installation of thermocouples and

10 16 54 thrust bearing

Started 3 men grinding boiler side opening of RH stop 11 15 54

valves Cleaned main oil tank Filled turbine oil tank and Continued work on intercept valve linkage Placed machine

seal oil tank for oil flush Aligned exciter and checked on turning gear at 10 30 am Adjusted brush holders to

10 18 54 collector rings

Completed lining exciter coupling Started oil flush 11 16 54

Doweled exciter in place Installing lagging between turbine and generator right side

10 19 54 Continued work on intercept valve linkage and collector

Continued oil flush Oil used for flush Puroturbine Oil ring brushes

TVA C4204 B1676SB 54J 11 17 54

10 20 54 Checked out speed relay and continued work on intercept

Took couplings off RH stop valve Checked fit of expansion valves Completed hydrostatic test of hydrogen coolers

joint and one extraction line in exhauster 11 18 54

10 21 54 Continued work on intercept valve linkage Removed top

Continued oil flush half of collector end generator oil deflection and replaced

10 22 54 with permanent joint tightened TB end generator oil de
Continued oil flush Grouted exciter flection back

10 23 54 11 19 54

Completed oil flush and started cleaning oil tank Installed Turbine rolled off turning gear on water through operational

turning gear error

10 24 54 11 20 54

Completed cleaning oil tank Removed exciter and cleaned Removed the blowdown valves and covers from two main

up grout Replaced exciter and bolted down stop valves Removed the seat and stem from the left main

10 25 54 stop valve Removed covers from both intercept valves and

Checked exciter coupling and resumed oil flush RH stop valves and disconnected all valve stems from

10 26 54 hydraulic pistons

Continued with oil flush Blowed down main steam RH steam and steam seals

10 27 54 Removed temporary seal oil piping and installed permanent

Continued oil flush blanked intercept valve for blowdown piping

and started heat retention lagging 11 21 54

10 28 54 Blued and reseated both main stop valves and both intercept

Continued oil flush and removed stop valve heads and in valves

stalled blanks for blowdown 11 22 54

10 29 54 Startup engineer arrived on job

Continued oil flush Shut oil pump off at 4 30 am and 11 23 54

started pumping oil out of tank Completed stressing inner and outer shell bolts

10 30 54 11 24 54

Removed No 7 and No 8 bearings cleaned and replaced Set up tram pointers on main steam stop valves and took

Started cleaning oil tank cold readings Checked out gland condenser blowers

11 1 54 Checked relay dump valves at oil tank Made electrical

Checked rotation of the main seal oil pump and seal oil interlock check

vacuum pump 11 25 54

1 I2 54 Checked out air operated valves for controlling water to oil

Checked rotation of d c seal oil pump Checked out cooler and to hydrogen cooler 5 45 pro Started warming

hydrogen control cabinet alarms Installed partition and steam chest 6 33 pmRolled turbine on steam 200 RPM
coupling guard on exciter Continued stretch out run through the night Took ex
11 3 54 pansion readings and oil temperature

Started air test on generator Seal oil unit operated 11 26 54

satisfactorily At 1800 RPM after the water sprays in the exhaust shell

11 4 54 were turned on a loud knocking developed near the turning

Continued test on generator Checked out a c and dc gear Machine was slowed down to 800 RPM and the

turning gear oil pump and vapor extractor on turbine oil knock became intermittent and then disappeared Machine

storage tank Resumed oil flush was held at 800 RPMs for about 4 hours and then brought

ll5 54 up to 1800 RPMs and water sprays turned on again The

Operated main stops RH stops and intercept valves OK knock was only slight and lasted only a short time and

Made up exciter coupling then disappeared completely The turbine was brought up
to 3600 RPMs and set low soeed and high speed stop

1 I6 54 Checked over speed trip at 4000 RPMs Synchronized the

Chipped and welded high voltage bushing extension box machine and continued to run until the electrical test was

11 8 54 made The machine was shut down to work on the boiler

Made up control valve gear linkage and no load linkage safety valves

Continued air test 11 28 54

11 9 54 Rolled turbine at 1 35 pro rub developed in No 4 steam

Started installing intercept valve linkage Checked end packing after unit had been at speed for awhile unit put

bells and coolers for air leaks at 30 psig OK back on turning gear 5 40 pm Rolled turbine on steam

11 10 54 6 35 pmTripped unit off to work on steam seal exhauster

Installing intercept valve linkage Continued oil flush 10 20 pro Started warming steam chest 10 25 pro
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Rolled turbine at 200 RPMs Tested over speed trip at 12 23 54

3950 RPMs 11 56 pmUnit went on line The machine operated normally at 200 MW until 4 40 am
11 29 54 at which time a loud noise was heard and the vibration

Continued taking expansion and temperature readings recorder showed a large increase in vibration especially at

11 30 54 No 6 detector 4 mils The operators reduced load to

Completed first balance run and tried to set RH safety 75 90 MW and held until inspector could get here The

valves Not enough flow to make setting with valves closed eccentricity picked up only lightly but vibration continued

to within 34 Reduced load and tripped out at 2 10 pm to increase very slowly The load was reduced to zero and

and came on turning gear the machine tripped out When the man hole covers were

12 1 54 removed the damage to the generator end double flow low

Shut down for main safety valve repairs Rolled off for pressure turbine 24th stage which was observed to be a

balance shot No 1 at 7 35 pm Synchronized at 10 06 pm 3 portion of the tip of one of the 27 blades twisted off

12 2 54 and another with about 1 portion of another blade missing

Reached 90 MW at 200 am Started down at 6 25 am and about a dozen blades bent and damaged at the tips

off line at 7 49 am Installed shot No 2 which was in Preparations were made to remove the double flow exhaust

creasing the weight of shot No 1 to 14 oz Same location hood Left hand cross over tee removed Still working on

Rolled turbine at 953 am Reached 90 MW at 11 55 am right hand tee Dowels hung up GE representatives and

Started down at 4 45 pm Off line at 5 37 pm Installed shift engineers arrived at beginning of second shift to inspect

shot No 3 which was a static pair of 8 oz located at damage

LHHJ with sine wave alternator stopped at 220 Shot 12 24 54

No 2 was left in and not moved Rolled off at 7 41 pm Removed upper outer and upper inner IP shells

On the line at 8 38 pm Reached 90 MW at 10 20 pm 12 26 54

12 3 54 Broke IP and LP coupling and exciter coupling Removed

Made balance shot No 5 bolts from bearing caps and turning gear Worked on jig

12 4 54 for machining buckets

Made balance shot No 6 and No 7 12 27 54

12 5 54 Removed turning gear and broke LP generator coupling

Made balance shot No 8 LP rotor ready to be removed Worked on jig for ma
12 6 54 chining buckets

Made balance shot No 9 12 28 54

12 7 54 Machining buckets on 23rd stage

Set RH safety valves 12 29 54

12 8 54 Continued machining buckets on 23rd stage

Increased load to 200 MW 12 30 54

12 9 54 Continued machining buckets on 23rd stage

Unit tripped off line at 8 10 am 12 31 54

12 10 54 Completed machining wheel 23rd stage generator end

Making repairs on unit Machining wheel 23rd stage IP end Removed LP rotor

12 11 54 and all LP diaphragms

Rolled turbine at 7 06 pm Came up to speed satisfactorily 12 55

Attempted to test over speed trip Trip operated at 3970 Took wheel clearances of LP section OK Made coupling

RPM but simultaneously the whole machine went into a check from LP end to generator

severe vibration Vacuum was broken and machine was put 13 55

on turning gear It was decided to remove the weights from Assemble generator end exhaust hood and bolted up

the single flow low pressure turbine and the turbine was Aligned generator to turbine coupling

rolled again while watching the speed vibration character l4 55

istics of the generator bearing Put unit on turning gear and started seal oil unit Machine

12 12 54 rolled off turning gear at 1 36 pm Unit off to repair

The turbine came up to speed with several very sharp leaking valve

critical vibrations which were rather severe When the 15 55

generator came to 3600 RPMs the vibration was minimal Unit back on line

but the over speed trip was not checked The load was 16 55

increased to 180 MW and then brought down to repair a Off line for balance shot

leak in the economizer 17 55

213 54 Making balance shot

Turbine rolled and the speed increased to 800 RPMs A 18 55

severe vibration started in the high pressure turbine but On line

still no rub could be detected by listening rods Eccentricity I9 55

recorder picked uu to 11 12 mils The machine was tripped On line at 170 MWs
and put on turning gear until the eccentricity came back 110 55

to normal hour and one half 10 10 DinThe unit was Off line

rolled and came to speed with no difficulty l11 55

12 16 54 On line

Made balance shot 112 55

12 17 54 On line

Made balance shot 115 55

12 18 54 On line with 170 MW
116 55

Made two balance shots Off line checking for condenser leak

12 19 54 117 55

Down for repairs On line

12 22 54 118 55

Rolled turbine and increased to 200 MW On line 170 MW



APPENDIX G

SEQUENCE OF STARTUP OPERATIONS
FOR UNIT 6

The following log of startup operations for unit 6 3 50 am Boiler filled

illustrates the numerous items involved from firing of the 4 13 am Oil pump on all pilot torches on

boiler to commercial operation a test period which varies 5 00 am All main torches on

with different units according to the problems encountered 7 45 am 50 pressure on boiler

January 18 1955 9 45 am Two hour boil out time complete Sample

5 55 am Fire in boiler pilot torches from main and lower drums show heavy

7 12 am 2 main torches in each furnace oxides

1 45 pm All main torches in 10 40 am Decision reached to set up blowdown sched

8 00 pm Unit 6 and unit 9 phosphate pump motors ule to clear up water Schedule to be

burned out dismantled and shipped determined by available waterBlowmotors
to Knoxville for repairs ing down glass at each lower drum

January 19 1955 4 08 pm Blowing down glass from each bottom

4 15 am Down to check noise in 6A FD fan drum

5 30 am Started 1st blowdown of chemical boil out 4 46 pm Boiler pressure 75
5 45 am Finished 1st blowdown of chemical boil out 8 30 pm Main oil torches and pilots off

12 45 pm 6 B boiler feed pump discharge gage out 9 10 pm Blowing down 2 glass from front RH
6 C boiler feed pump discharge gage out reheater and SH drum

1 10 pm Fires out pumps off to try to stir up dirt 10 27 pm North drum vent SH link vent SH OH
in boiler Water clean up to now outlet header vents open

7 00 pm Issued 2 drums caustic soda and 25 bags Cooling boiler down to drain

phosphate January 23 1955

11 30 pm Concentration PO 1500 PPM NaOH 2 00 am Boiler water temperature 158

2300 2 18 am Draining boiler

January 20 1955 3 46 am Boiler drained of soda solution

1 22 am Finished blowing down glass 3 52 am Drain closed and filling boiler

2 00 am Let settle with fires out and circulators off 4 24 am Boiler filled with distilled water from 6

then blowdown again cold well

7 00 am Boil out complete started deconcentrating 4 27 am Circulators on

2 15 pm Fires out pressure 200 4 39 am Circulators off

9 05 pm Drained boiler to wash drums and headers 4 55 am Draining boiler

with RW raw water 5 55 am Boiler empty closing drains

10 00 pm Started filling S H superheater with 6 06 am Filling boiler

condensate from 6 cold well 6 51 am Boiler filled

January 21 1955 7 30 am All pilots and 4 main torches in

1 27 am S H full 7 42 am 5 7 8 phosphate pumps on

3 49 am Started filling boiler for hydrostat 8 25 am Fires out phosphate pumps off

5 41 am 300 pressure reached 8 40 am Laboratory satisfied with water condition

8 15 am All pilots and 4 mains in 9 20 am 170 F draining boiler

11 00 am Temperature right to drain but hole in Opened all drums

temporary softened water line Acid wash complete

11 45 am Started draining January 24 1955

12 30 pm Drained 1 Changing valve stems in boiler circulating

1 18 pm Filling with acid pump stop check valves

3 15 pm Boiler full of acid with 30 minute delay to 2 Removing all temporary acid wash piping

repair leak and restore permanent connections

9 15 pm Draining boiler of acid under N2 atmosphere 3 Equipment not sold pulverizers and

10 20 pm Boiler drained feeders bunkers and coal scale dust col

10 50 pm Boiler filled for 1st flush lectors d c oil pump turbine oil tank

12 00 pm Boiler drained under N2 atmosphere 4 TVA design engineer on job to check

January 22 1955 high and low pressure heaters Removed

12 58 am Boiler filled for 2nd flush impellers from 5 and 6 heater drain

1 39 am Started draining under N2 atmosphere pump that was taken out of service and

2 41 am Boiler drained 6 cold well pump on to found approximately plug lodged in

backwash S H section of 1st stage impeller Removed

2 45 am Dowell pumping soda solution into boiler same and assembled pump Serial No
3 10 am Dowell through 7 cold well pump on to 1442611

flush acid fill line 5 Installing drum nozzles and internals

309
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6 Working on leaks in fuel oil system January 30 1955

7 Installing pilot tubes in downcomers Made final hydrostat on condenser MSR
boilermaker work completed manufacturers service representative

8 Cleaning elements in 6 B air preheater arrived at 8 am and reworked drum

9 Place blank in run of tee at main steam safeties safety valves

stop valves to isolate cold reheat for January 31 1955

hydrostat 5 45 pm Started filling 6 for hydrostat pilot tube

January 25 1955 connections and caps on lower drums

9 45 am Started filling 6 boiler Tubes on downcomers

11 00 am 100 psi on boiler holding due to leak on 6 55 pm Pressure 1500 psi caps on lower drums

B stop valve and scavenge flange below and pilot tube connections Handhole

valve clamps loose on sidewall headers pres

12 05 pm Increasing leak test pressure to 350 psi sure dropped to 100 psi and clamps

1 55 pm Draining boiler to firing level tightened

3 05 pm All pilot torches in boiler 9 00 pm Boiler being drained to firing level

4 05 pm 6A FD fan tripped out due to water in 11 10 pm All pilot torches in

SAFE stop switch February 1 1955

4 06 pm All fires out of furnace 12 15 am 6A FD fan tripped out water in local

5 15 pm Pilot torches in switch fires out

6 44 pm All pilot torches and 4 main torches in 1 20 am Boiler fired

7 25 pm All main torches out each furnace north 1 45 am Shut 6 B hotwell pump down gland water

reheat return water locked in temporary not flowing outgrease leaking out

scavenge piping added drain valve around keeper beginning to run hot

8 30 pm Pilot torches in Removed gland water line found gland

9 18 pm Two main torches in each furnace chamber full of graphite grease No

9 25 pm All main torches out south link drain millwrights left pump down

plugged line cut between valves and 2 20 am Unstopped SH link drain by beating on

cleared valve

11 30 pm Pilot torches in 2 50 am Leak in flange of south turbine oil cooler

January 26 1955 tightened down

12 00 am All main torches in 3 22 am Fires out due to line not run from 2

1 15 am Closed drum vents llnk vents and reheat extraction to valve stem leak off Cold

drains reheat is blowing back steam Drove

4 35 am 450 psi main torches out lst blow to 325 wood plug in extraction connection

psi 9 05 am Started setting drum and superheat outlet

4 46 am Main torches in header safeties not satisfactory

5 10 am 450 psi main torches out 10 30 am Leak in economizer reported

2nd blow main steam to 350 psi 11 20 am Off for economizer leak

5 15 am All main torches in 9 00 pm Leak in economizer section welded

5 37 am 450 psi main torches out 9 35 pm Started filling for hydrostat hydrostatic

3rd blow main steam to 350 psi test

5 43 am All main torches in 11 05 pm 1500 psi on boiler

6 05 am 450 psi main torches out February 2 1955

4th blow to 350 psi 12 13 am Hydrostat complete draining down
6 09 am All main torches in 12 15 Found float in Nash valve on DW distilled

6 30 am 450 psi main torches out water pump collapsed replaced with

5th blow to 350 psi one from 67 gland pump

Superheat OK by GE General Electric 1 37 am Fire in boiler pilots

service representative 6 30 am 1500 b pressure

Reheat stop valves being opened 7 30 am Start setting drum and superheat outlet

6 37 am Main torches in pressure being held at header safeties

400 psi 4 30 pm Quit setting safeties not satisfactory

9 22 am Blowing RH 1st time 450 to 350 psig 6 30 pm Hogger on

10 00 am Blowing RH 2nd time 450to 350 psig 7 05 pm Rolled turbine off turning gear

10 28 am Blowing RH 3rd time 450 to 350 psig 7 10 pm Increasing speed to 200 RPM

11 07 am Blowing RH 4th time 450 to 350 pslg 8 10 pm Increasing speed to 400 RPM
11 38 am Blowing RH 5th time 450 to 350 psig 9 10 pm Increasing speed to 800 RPM
12 00 noon Scavenging SH and RH desuperheat lines 11 20 pm Holding 25 for 1 hour

main steam to SJAP steam jet air Speed 800 RPM no load SH 675 b
pump and hogging jet lines 670 F reheat 580 fire oil Note 6

3 30 pm Scavenging all steam seals on turbine low pressure heater drain line safety

5 40 pm All fires out in boiler valve is blanked off

6 15 pm Finished steam seal scavenging 11 30 pm Holding 20 Hg vacuum for 1 hour

7 00 pm Cutting out temporary piping February 3 1955

January 27 1955 1 00 am Holding 15 Hg vacuum for 1 hour

Temporary scavenge flanges 2 00 am Holding 10 Hg vacuum for 30 minutes

Removed from main steam stop valves and 2 00 am Removed blanks in 6 heater drain safety

reheat intercept valves Cover flange valve and cold well to hot well drag line

on reheat stop valves pulled 2 30 am Increased vacuum to 15 Hg holding for

January 28 1955 1 hour Both hot well pumps on

Cleaning condenser and working on stop recirculation

and intercept valves 3 30 am Increased vacuum to 20 Hg holding for

January 29 1955 1 hour

Inspected and accepted condenser after 4 30 am Increased vacuum to 25 Hg holding for

cleaning 1 hour
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5 30 am Increased vacuum to maximum holding 8 20 pm Completed setting drum pressure safeties

for 1 hour All set satisfactorily

Exhaust shell temp high 240 F Temp 825 pm Checked automatic position on powerreclimbed
during x2hour run at 10 Hg lief valve

vacuum Opened 1995 psiseated 1960 psi

Air operated hand valve on 4 extraction 840 pm C mill off one main torch in each

reverse current valve E28274 installed furnace decreasing pressure to 800
backwards had fitters reverse brass 10 00 pm Purged with 02 6 cyl and filledgenlineserator with hydrogen 33 cyl

6 55 am Stretch out complete February 6 1955

7 30 am 1800 RPM 200 am Approximately 2500 gallons oil returned to

2 00 pm Increasing speed to 3600 RPM 10 a turbine lub oil tank still cloudy had

minute GE check Returning oil to oil room

5 00 pm 3600 RPM heating to 170 F and centrifuging again

6 57 pm Synchronized and increasing to 20 MW Called the mechanical engineer to in

8 20 pm 6 off line to make amplidyne adjustment form him of condition of oil and ap

9 20 pm On line increasing to 20 MW proximately 14 hours delay4 hours to

10 20 pm Increasing to 30 MW heat and 10 hours to centrifuge

February 4 1955 2 30 am Started cleaning turbine lub oil tank

12 00 am Increasing load to 40 MW 5 00 am Completed

1 00 am Increasing load to 50 MW 5 30 am Oil temp in new dirty tank 168

2 00 am Increasing load to 60 MW Oil temp in old dirty tank 128

3 00 am Increasing load to 70 MW 8 30 am Started filling lub oil tank with new oil

3 39 am Cutting high pressure heaters in service 11 30 am Millwrights reported a barrel of fuel oil

4 00 am Increasing load to 80 MW had been found among new oil and

5 10 am Increasing load to 90 MW pumped into front standard 42 barrels

8 10 am Decreasing load to 60 MW in reservoir when found

9 30 am Started setting reheat safeties 1 25 pm Pumping oil from turbine oil reservoir back

2 15 pm Completed setting reheat safeties all set in drums

satisfactorily 2 15 pm Filling clean oil storage tank with clean

3 10 pm Decreasing load from 60 MW turbine oil from drums

4 48 pm Fires out to repair drum safeties 2 40 pm Turbine oil reservoir empty millwrights

4 57 pm Turbine tripped started cleaning

5 10 pm Turbine on turning gear 4 30 pm Turbine oil reservoir cleaned started

8 00 pm All vents open pumping oil from drums through front

February 5 1955 standard of turbine

1 30 am Consolidated safety valve service men re 4 50 pm Started filling turbine oil reservoir from

ported to check 4 drum safeties clean oil storage tank

3 00 am Repaired oil leak on lighting Off oil board 5 00 pm Pure Oil Company MSR arrived on the

4 00 am Welded joint in vapor extractor vent line job Samples of 1 the oil which was

El 843.0 in No 6 on initial run 2 the oil

4 00 am Boilermakers started work on buckstays at which was taken from tank today which

El 801 Trimming outer web of chan we knew was contaminated 3 sample

nel 12 and welding I x 4 bar stif from bottom of tank with oil going in

fener on Doing this to two buckstays now and 4 of the black oil

One superheat and one reheat boiler 7 35 pm Turbine oil reservoir full to operating level

both too close to building steel 7 40 pm Main turbine oil pump on

5 00 am Installed 8 flange bolts in sv safety valve 7 45 pm Turbine on turning gear

on evaporator 8 00 pm Main torches in SH and RH furnaces

5 00 am Replaced gasket in flange joint of vacuum bringing to 1000 psi

drag line at hot well 8 15 pm Turbine oil reservoir full

5 30 am Cleaned injection water strainers found 8 35 pm Steam seal regulator in service

one strainer crimped holes in fine mesh 9 17 pm Steam to turbine

5 30 am Completed work on 4 drum sv February 7 1955

9 00 am Repaired air leak in main supply to super 12 04 am On the line 20 MW
heat torches 12 39 am Increasing to 40 MW

11 18 am Torches in boiler 2 00 am Increasing to 100 MW
12 50 pm Drum vents closed 3 00 am Turbine oil sample from top of lub tank

1 00 pm GE tested turbine oil coolers no leaks clear

found 6 00 am Turbine oil sample from top of lub tank

Oil from 6 res being centrifuged clear

Started at 11 40 am 9 00 am Tightened BFP boiler feed pump suction

1 50 pm C mill on flange under DA deaerator storage

2 10 pm C feeder on firing 5 out of 20 minutes tank

Grout in condenser base plates on units 6 9 30 am Tightened 2 plug in condensate llne be

7 and 8 hind 4 heater

4 00 pm Pressure 1750 psifeeder out holding 1 40 pm High pressure heaters in service

pressure 7 45 pm Repaired leaks on coal piping at mills A
5 25 pm Safeties gagged feeder in increasing pres and D Burned RH safety valve drain

sure to 2100 psi Started setting drum loose from grating

safeties 10 00 pm Welded evaporation safety drain to main

7 00 pm Cleaned turbine oil storage tank OK’d

by PO February 8 1955

8 15 pm Started pumping oil from dirty lub oil Load 100 MW steam flow 625,000 hr

tank to turbine lub oil tank through 2 30 am Completed soot blower drains

centrifuge 3 00 am Blew air preheaters
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4 00 am Soot blowing system safety valve popped Westinghouse erector Removing bottom

at 780 psig on test Started blowing A half of bearing Bearing scored

and B air preheaters February 10 1955

Unit 5 down to change out 3 MO 12 00 am NAVCO NationalValveCompany stand

motor operated bypass valve in boiler ing by to change out 3 MO boiler fill

fill line bypass valve when economizer drained

4 30 am Started cutting evaporator in service 12 45 am Draining economizer section

1 2 Flange on level control to evaporator Leak located 3 tubes 13th 14th and

broken 15th from east end of I0 OD
2 Level controller on evaporator shell economizer inlet header on south side

connected in reverse of reheat furnace These tubes have

3 Hole in top of evaporator preheater holes in edge of field weld

thermometer not installed 3 00 am 6A ID fan bearing bottom half scored

4 Coil vent line on evaporator head Called in factory service representative

leaking 3 30 am NAVCO cut 3 MO valve out at line

I45 pm 6A ID fan inboard bearing vibrating 4 00 am Removed CI plug in condensate line

6 20 pm Evaporator in service entering 4 heater and replaced with

9 30 pm Gas dryer in service steel plug

10 30 pm D circulator isolated to repair plug leaks 6 00 am 3 MO valve welded in stress relieved and

11 30 pm Unable to isolate D circulator repair on wrapped

shutdown 9 40 am 3 MO valve limits set and released to

February 9 1955 DPO Division of Power Operations

Load I00 MW S F steam flow 625,000 10 00 am Cleaned air llne to pilot torches by blow
hr ing sections Also cleaned all strainers

1 45 am Bearing next to fan running rough on coal and torches

scale dust collector tagged out to l l 00 am Cleaned both air preheater ash collectors

millwrights and all fly ash collectors

2 00 am CE Combustion Engineering representa 12 35 pm Welding complete on economizer tubes

tive investigating S H furnace water 1 15 pm Cleared 6 for hydrostat

wall for leak Small water seepage on 1 25 pm 6A boiler feed on to fill and raise pressure

buckstay SH furnace east side approxi to 1500 for hydrostat

mately 6 from north burner El 765 2 46 pm 1500 psi on 6

Removed 2 casing panels found mois 2 50 pm Economizer leak OK
ture but no leak 3 00 pm Check 3 MO bypass valve on boiler fill

3 30 am 6A FD fan bearing next to motor vibrat line at 1500 psi OK
ing inside bearing housing Top snug 3 05 pm Draining boiler to firing level

ging shoe loose vibration reduced when 4 20 pm Cleared to light off

tightened down Millwright standing 4 30 pm Igniters on

watch on 5A ID and FD 8 58 pm Rolling turbine 17 vacuum 650 psi drum

4 15 am Air pressure down to 20 psig on RH fur 475 F 600 psi superheat at 560 F

nace pilot torches cleaned torches and 9 23 pm Turbine tripped at GEs request High

strainers but pressure still low eccentricity 3 mills at 400 RPM
4 30 am Coal dust collector bearing bad replaced 9 38 pm Turbine on turning gear

with one from collector on unit 8 10 05 pm Hogger back in service rolling turbine

6 30 am Coal dust collector in service 10 30 pm Pulling maximum vacuum 800 RPM
9 10 am 6D circulator isolated to stop leaks around eccentricity normal

two threaded plugs in housing 11 20 pm 6 B ID fan inboard bearing has a slight

4 40 am Injection water pump isolated to stop plug vibration

leak in pump housing 11 45 pm Leveled off 3600 RPM
5 05 am Injection water pump in service 11 48 pm Turbine on line 20 MW
9 30 am Removed water column gage 1 heater to February 11 1955

blow out lines and free gage valve stem Load 150 MW
Replaced valve with one from unit 7 10 00 pm Pressure gage lines to hotwell pumps and

due to hard packing raw water pumps frozen

12 00 noon 6 B ID fan inboard bearing leaking oil 10 45 pm Telephone being installed from control

around gasket seal seal being tightened room to north end 6 boiler

1 10 pm 6 B ID fan outboard bearing temp has February 12 1955

increased from 140 at 10 00 am to Load 150 MW
152 at present cooling water being Outside temp reached low of 5F and

cut on during this period much difficulty was

1 25 pm Cooling water on 6 B ID fan outboard encountered with frozen lines

bearing temp dropped below normal 12 45 am Superheater outlet header pressure gage

1 30 pm Oil level low in 6A ID fan inboard bear frozen in service 2 30 am

ingoil being added 1 50 am Unit 6 transformer sprinkler system opened

5 05 pm Leak in economizer A and D feeders off up due to frozen pilot Cut off and

5 15 pm A and D mills off decreasing load to drained

come off line 1 50 am Boiler feedwater regulator on hand regu

5 55 pm Main torches out lator freezing

6 01 pm Turbine tripped 3 00 am Outside temp 6F

6 16 pm Turbine on turning gear 4 35 am Right side intercept valve would not go

10 00 pm Hoppers under air heaters full of fly ash

and water Plug valve removed and fully closed on test

hoppers being cleaned reheat furnace 5 30 am BFP discharge pressure gage frozen up

10 10 pm Millwrights working on 6A ID fan in 7 40 am Injection water pressure LowAnnunciaboardbearing Moving collars from tion frozen up

.023 thrust clearance to .015 per 8 05 am Steam to reheat pressure transmitter frozen
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8 15 am Knock in 6 B condenser circulating water Interceptor valves failed to close when

pump reported tripped at turbine Had to be tripped

I0 00 am Ash sluice nozzles froze up on reheat fur by vacuum breaker

nace thawing with torches 12 45 pm Rolled turbine off turning gear

10 15 am Shift engineer and instrument mechanic 3 40 pm Load at 90 MW GE taking balance

OK’d keeping only following instru checks

mentation in service 10 17 pm Decreasing load to 0 for GE
1 Injection water diff 11 34 pm Turbine tripped with oil trip

2 Boiler feed water transmitter and February 21 1955

regulator 1 00 am Completed balance shot on b7 and 8
3 Steam flow meter bearings

4 Drum level transmitter 2 20 pm 3600 RPM
5 Boiler master regulator 3 38 am Leveled off at 90 MW holding for GE
6 Feedwater regulator balance data 8 bearing 1 mills

7 Drum pressure 9 50 am Turbine off line

8 Superheat pressure 10 00 am All bolts removed from main steam stop

9 Extraction recorders and reheat intercept valve

10 Hotwell level 10 I0 am Turbine on turning gear Decreasing pres

11 Manometers on boiler circulating sure on boiler to make repairs

pumps 12 00 pm Unit down to remove fine mesh strainers

12 Condensate flow in stop and intercept valves and com

10 30 am More temperature protection requested plete jobs on work list

10 55 am Temp 15 F February 22 1955

2 15 pm Started filling transmitters with anti freeze 10 30 pm Unit released for fire

per Republic Flowmeters Co Note South drum gage cut out of service

February 13 and 14 1955 due to leak

Load 150 MW 6A 6B 6C BFP recirculating valves are

Outside temp reached low of 5F and dur in open position by cutting off d c

ing this period much difficulty was en supply Annunciation did not come on
countered with frozen lines and test valves failed to open every time

February 15 and 16 1955 False annunciation DA overflow valve

Load 150 MW steam flow 900,000 hr open

February 17 1955 11 06 pm Torches in

Steam flow 900,000 load 147 MW 11 25 pm Fires out testing reverse current valve by

B1 slag blower in superheat furnace hangs overflowing DA tank

up before going all the way in 11 25 pm Oil leak on line to burner box left hand

8 27 am 4160V bus 2 tripped out due to sec rear reheat furnace

ondary pot fuse 6 amp blowing February 23 1955

Load 90 MW 12 55 am Oil leak repaired on SW corner reheat

February 18 1955 furnace

12 33 pm Increasing load to 160 MW at rate 1 per 1 00 am All main torches in

minute and holding 1 hour 4 17 am Steam to turbine

2 47 pm Increasing load to 175 MW at rate 1 8 55 am Leveled off at 90 MW holding for GE
MW min to take balance data 1 mills vib amp

3 48 pm Increasing load to 185 MW at rate 1 2 25 pm Reducingload 1 MWpermin forbalance

MW mln shot and empty 6A coal pipe

4 45 pm Increasing load to 200 MW at rate 1 6 06 pm On the llne increasing to 90 MW
MW min February 24 1955

5 15 pm Leveled off at 200 MW 12 15 am Decreasing load to 0 for GE to make

February 19 1955 balance shot

5 00 pm Borrowed 20 bottles CO2 and hydrogen 12 53 am Turbine tripped off line

each from DPO for purging and re 4 22 am Turbine rolled increased to 90 MW
filling generator in the morning 5 25 am Leveled off at 90 MW for GE to obtain

5 30 pm Reducing load to 150 MW for GE to take balance data

balance readings 8 47 am Decreasing load to 0 at rate of

7 45 pm Reducing load to 90 MW for GE to take 2MW min 8 bearing 12 mills vib

balance reading amp b4 bearing mill vib amp

8 25 pm 90 MW load holding for GE 9 28 am Turbine tripped

10 45 pm GE completed balance readings on 90 MW 12 15 pm Turbine rolled

1 45 pm Load 90 MW
load 7 33 pm Decreasing load to 0 for balance shot

11 00 pm Increasing load to 200 MW 8 25 pm Off the line for balance shot

11 55 pm Load at 150 MW increasing at 1 to 2 11 02 pm Rolling turbine

MW min 11 15 pm On the line

February 20 1955 February 25 1955

12 00 am Load at 160 MW increasing at 1 to 2 12 00 am Holding 90 MW for GE balance data

MW min Note Leak in line to sampling coil at

12 40 am Load at 200 MW holding 4 heaters el 809.0 23 and F lines

4 30 am Reducing load from 200 MW coming off 2 55 am Dropping load to 0 for GE to make

the line balance shot

4 40 am Water from leaking check valve on injec 3 23 am Turbine off line

tion water line running down coal pipe 6 45 am Holding 90 MW for GE to obtain balance

and into B feeder data

6 I0 am Turbine off the line Boiler pressure 500 2 02 pm Turbine tripped for balancing shot

psi oil trip on turbine did not operate 7 01 pm Turbine rolled
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7 14 pm On the line 3 10 am Started filling generator with hydrogen

11 23 pm Turbine tripped for balance shot 5 35 am Finished filling generator with hydrogen

February 26 1955 27 bottles

1 30 am Turbine rolled balance shot 5 55 am Rolling turbine

2 20 am Load 90 MW holding 6 25 am Load 25 MW
11 12 am Tripped for GE to take shot No 8 on 7 00 am Load 90 MW 425,000 hr S F

balancing 10 45 am Increasing load to 180 MW
1 23 pm Turbine on line 4 45 pm Load 150 MW
2 30 pm Load 90 MW 9 07 pm Load 180 MW
8 19 pm Turbine tripped for balance shot March 1 1955

10 45 pm Rolling turbine Load 180 MW 1,100,000 hr S F
February 27 1955 12 20 pm Started increasing load to 200 MW

12 30 am Load 90 MW 12 30 pm Load 200 MW
3 49 am Tripped turbine for balance shot 2 17 pm Decreasing to 0 load for GE
4 50 am Rolling turbine 4 25 pm Off line

5 08 am On llne with 20 MW 6 50 pm On line 10 MW
7 00 am Load 90 MW 330,000 hr S F 9 00 pm Increasing to 200 MW
9 30 am Repairing 6 B boiler feed pump bypass March 2 1955

valve Load 200 MW 1,300,000 hr S F

1 30 pm Load back to 90 MW holding due to 10 00 am 5 and 6 heater drain pumps taken apart

trouble with unit 1A FD fan found three pieces of metal lodged in

11 49 pm Turbine tripped for GE balance shot 1st stage impeller

February 28 1955 March 3 1955

2 15 am Purging air from generator 15 bottles CO2 12 01 am Commercial Operation



APPENDIX H

DRAWINGS

FOR THE

KINGSTON STEAM PLANT

UNITS 1.9

A selected group of drawings are included with this Technical Report No

34 in lieu of a separate bound volume The drawings are representative

of major engineering and technical features of the plant but are not

intended to serve as a set of construction drawings There is included a

complete index of drawings for the Kingston Steam Plant Units 19

from which particular drawings may be selected for reference
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DRAWINGS

FOR THE

KINGSTON STEAM PLANT

UNITS 1.9

CONTENTS

INDEX OF DRAWINGS

Drawing

Plates Number

1 through 20 Index of Kingston Drawings 051A121 1 to 051A121 20

SELECTED DRAWINGS

Exhibit YARDANDGENERAL

1 Project layout general plan 10N200

2 Yard drainage plan 10N250

3 General ash disposal area 10N400

4 Yard coal handling and storage general plan 14N200

5 Generalkey diagram of station auxiliary boards 15N500

6 General main ground mat plan 15W800

7 Utility building architectural plan elevation 766.5 16N554

COAL HANDLING FACILITIES

8 Coal handling facilities concrete hopper building outline sheet 1 21N400

9 Coal handling facilities from railroad rotary car dumper No 1general arrangement 24N220

10 Coal handling facilities from railroad automatic coal sampling equipment arrangement

and detail car dumper No 1 24N240

11 Coal handling facilities crusher building switchboards coal handling control benchboard

front elevation 25N750

WATER SUPPLY

12 Condenser water supply skimmer wall plan elevation and sections B1N226

13 Water supply equipment pumping station sheet 1 37W200

14 Water supply equipment pumping station sheet 2 37W201

15 Water supply equipment treatment plant sheet 1 37W205

16 Water supply equipment treatment plant sheet 2 37W206
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CONTENTS Continued

Drawing
Exhibit POWERHOUSE AND SERVICE BAYGENERAL Number

17 Powerhouse substructure units 14 concrete turbine foundation outline sheet 1 41N300

18 Powerhouse turbine roomoverhead cranesarrangement 41N200

19 Service bay machine shop 5ton overhead cranegeneral arrangement 44N310

20 Powerhouse wiring diagramsdevelopment single line 45N500

21 Powerhouse wrong diagrams main single line sheet 1 45N502

22 Powerhouse wrong diagramsmain single line sheet 2 45N503

23 Powerhouse wiring diagramsmain single line sheet 4 45N505

24 Powerhouse ring diagrams main single line sheet 5 45N506

25 Powerhouse wiring diagramsmain single line sheet 6 45N507

26 Powerhouse units 12equipment plan elevation 765.0 47W207

27 Powerhouse units 56eqmpment plan elevation 765.0 47W5207

28 Powerhouse units l9eqmpment plan elevation 765.0 47W5216

29 Powerhouse units 12eqmpment plan elevation 744.0 47W209

30 Powerhouse units 56eqmpment plan elevation 744.0 47W5209

31 Powerhouse units 12equipment plan elevation 725.0 47W211

32 Powerhouse units 56eqmpment plan elevation 725.0 47W5211

33 Powerhouse units 14equipment transverse section 47W213

34 Powerhouse units 59eqmpment transverse section 47W5213

35 Powerhouse service bayequipment plan elevation 779.0 47W218

36 Powerhouse service bay equipment plan elevation 765.0 47W219

POWERHOUSEANDSERVICE BAYCHARTS ANDDIAGRAMS

37 Powerhouse units l4heat balance diagram 47C1201

38 Powerhouse units 59heat balance diagram 47C51201

39 Powerhouse units 14flow diagram principal piping systems 47W800

40 Powerhouse units 59flow diagram principal piping systems 47W5800

41 Powerhouse units 14 flow diagram main steam and reheat steam 47W801

42 Powerhouse units 59flow diagram main steam and reheat steam 47W5801

43 Powerhouse units 14flow diagram boiler feedwater 47W802

44 Powerhouse units 59flow diagram boiler feedwater 47W5802

45 Powerhouse units 14flow diagram condensate 47W803

46 Powerhouse units 59flow diagram condensate 47W5803

47 Powerhouse units 14flow diagram extraction steam 47W804

48 Powerhouse units 59flow diagram extraction steam 47W5804

49 Powerhouse units 14flow diagram heater drains and vents and miscellaneous piping 47W805

50 Powerhouse units 59flow diagram heater drains and vents 47W5805

51 Powerhouse units 14flow diagram trap drains and miscellaneous piping includingblowoff
drains 47W806

52 Powerhouse units 59flow diagram turbine trap drains and miscellaneous piping 47W5818

53 Powerhouse units 59flow diagram blow off drains and miscellaneous piping 47W5806

54 Powerhouse units 14flow diagram boiler feedwater secondary treatment 47W807

55 Powerhouse units 59flow diagram boiler feedwater secondary treatment 47W5807

56 Powerhouse units 14 flow diagrammash sluice water 47W808

57 Powerhouse units 59flow diagram ash sluice water 47W5808

58 Powerhouse units 14 flow diagram vacuum priming systemshigh pressure connection to

heating system 47W810
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Drawing

Exhibit POWERHOUSE AND SERVICE BAY CHARTS AiNDDIAGRAMS Continued Number

59 Powerhouse units 59flow diagram vacuum priming systems high pressure connection to

heating system 47W5810

60 Powerhouse units 14 flow diagram gland seal system 47W811

61 Powerhouse units 59 flow diagram gland seal system 47W5811

62 Powerhouse units 14 flow diagram lubricating oil system 47W812

63 Powerhouse units 59 flow diagram lubricating oil system 47W5812

64 Powerhouse units 14flow diagram lighting off oil 47W813

65 Powerhouse units 59flow diagram lighting off oil 47W5813

66 Powerhouse and switchyard units 14flow diagram insulating oil system 47W814

67 Powerhouse and switchyard units 59 fow diagram insulating oil system 47W5814

68 General units 19flow diagram condenser circulating water systemsheet 1 47W815

69 General units 19 flow diagram condenser circulating water systemsheet 2 47W816

70 Powerhouse units 14 flow diagram compressed air system control air 47W817

71 Powerhouse units 59flow diagram compressed air system control air 47W5816

72 Powerhouse units 14 flow diagram compressed air system station service 47W818

73 Powerhouse units 59flow diagram compressed air system station service 47W5817

74 Yard and miscellaneous buildings flow diagram compressed air systemstation service 47W819

75 Powerhouse units 12 flow diagram raw water service sheet 1 47W820

76 Powerhouse units 34flow diagram raw water service sheet 2 47W821

77 Powerhouse units 56flow diagram raw water service sheet 1 47W5819

78 Powerhouse units 78flow diagram raw water service sheet 2 47W5820

79 Yard and miscellaneous buildings flow diagram raw water service 47W822

80 Water supply units 19flow diagram water treatment plant 47W823

81 General units 19 flow diagram treated water distribution system 47W824

82 Water supply units 1 9flow diagram condenser circulating water chlorination system 47W825

83 Powerhouse units 19flow diagram hydrogen system for generator cooling 47W826

84 Powerhouse units 19flow diagram high pressure fire protection system 47W827

85 Powerhouse units 14control diagram boiler board and equipment sheet 1 47W830

86 Powerhouse units 59 control diagram boiler board and equipment sheet 1 ff7W5830

87 Powerhouse units 14 control diagram combustion control sheet 5 47W834

88 Powerhouse flnits 59 control diagram combustion control sheet 5 47W5834

89 Powerhouse units 14 control diagram boiler feed pump system sheet 7 47W836

90 Powerhouse units 59control diagram boiler feed pump systemsheet 7 47W5836

91 Powerhouse units I9flow diagram bottom and fly ash sluice system sheet 1 47W9825

CONTROL BUILDING

92 Control building electrical generaarlrangement planelevatio7n65.05.5N2.0.0
93 Switchyard electricaelquipment general arrangement plan 7.5N2.0.0

CONSTRUCTION

94 Construction plant general plan 101N1

95 General detailed construction schedule units 14 102K10,000

96 General detailed construction schedule units 14 102K1O 001

97 General detailed construction schedule units 14 102K10,002

98 General detailed construction schedule units 14 102K10,003

99 General detailed construction schedule units 5 6 7 and 8 102K10,289

100 General detailed construction schedule unit 9 102K10,495
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PLATE

DESIGN AND CONSTRUCTION StackS FinalRookC Sections lOJlO385 Storage Building Floor
Microwave Antenna Support and Access and Details

E1763.5 Plan
15W411

Details lOB619 Power Storage Area Plan and Details 15W 12

GENERAL AND YARD
ASH DISPOSAL AND HARBOR WIRING AND SWITCHBOARDS

ZO CIVIL Ash Disposal Area lON400 Station Auxiliary Boards Keg Diagram 15N500

GENERAL Ash Sluice Pipe Trench and Supports Utility Building

Drawing Index Kingston Ste82n Outline and Reinforcement 480 Volt Main and Feeder and 240 Volt Lighting

Plant 20 Sheets 051AlSl Units 1 4 ION401 Boards Outline and General Arrangement 15NT00

Project Layout General Plan iONS00 Units 1 9 10N402 80 Volt Auxiliary Power

Main Plant Location of Struct es 10N201 Units 5 9 10N405 and 10N 06 Single Line 15N724

General Grading Plan Ash Sluice Pipe Trench Addition Outline Schematic Diagram 15N7S 5

Plant Area lON210 and Reinforcement ION407 and ION408 480 Volt M in and Feeder Boards

Coalyard 10N211 Ash Sluice Trench Location and Profile IOBI0369 Connection Diagrams 15N726 through 15N728

Planting and Site Improvement Future Ash Sluice Line Electrical Conduit 480 Volt Auxiliary Switchboards

Plan 10NS12 and 10NSl3 Crossing iOA10773 ITE Circuit Breaker Company C53 3516

Traffic Signs 10N2i4 Fly Ash Skin ning Device Near Ash Pond Drain 10A10853 Northeastern Engineering Company C53 3517

Yard Ash Disposal Area Diversion Channel

Pedestrian Underpas to Utility Building Plan 10Nl0917 CONDUIT AND GROUNDING

Outline 10N220 Permanent Coal Handling Dock Soundings Malz Ground Mat

Reinforcement 10NB21 and Cross Sections 4 Sheets 101KI0121 Plan 15W800

Drainage Plan 10N250 Sections and Details lake02

Drainage Profiles STANDARDS CHARTS AND TESTS Hydrogen Storage System Plan and Details 1506

North Half of Yard 10NB51 Progress Reports Utility Building

South Half of Yard 10N252 Evaporators and Evaporator Freheaters IOA650 Plans 15WSlO

Finished Grading and Paving Units 1 4 Turbines 4 Sheets 10C650 Plan and Details 15k ll

Plan 10N261 through ION264 Steam Generators S Sheets lOB651 Details 15 12 through 15W815

Parking Area Details 10N265 through 10NS 8 Steam Condensing Units 2 Sheets i0 52 Box Drilling 15W816

Miscellaneous Details 10N 69 and 10N271 Forced and Induced Draft Fans 10C653 and IOC656 Carpenter Shop Plan and Details 1520

Coal Truck Facilities iON272 through ION274 Closed Feedwater Heaters 5 Sheets IOC65 Employee 8ervlce Wing Plan and Details 15W821

Storm Sewer Manhole Revisions IOKI0393 Condenser Circulating Water Pumps 10B656 Line to Hydraulic Data Division Facilities

Utility Building Parking Lot Relocation Boiler Feed Pumps IOC657 Flan aid Details 15k 4

Drainage iOC10606 Units 5 9 Steam Oenerators 5 Sheets IOC658 Duct Run to Chlorinator House 15KIO852

Curb Alteration Details 10Al070S Progress Charts

Area North of Powerhouse Grading Plan iOK10863 Generators 2 Sheets IOB650 16 ARCHITECTURAL

Area Northwest of Service Bay Parking Area Units 5 8 Turbo Generators 4 Sheets iOC651

Finished Grading iOK10866 Unit 9 Turbo Generator 10C655 Fire Equipment Houses Plans Elevations

Area North of Util ty Building Drainage IONI0916 and Details 16N433

Catch Basins nd Iillets 10W248 Microwave Terminal House

Cast Iron Frames and Grates 10H249 HIGHWAYS AND RAILROADS Plans Elevations and Sections 16N4 5 and 16N436

Storage Area Finished Grading and Transformer Track Foundation Details 16K10506

paving Plan IONSTO Outline ION330 and ION331 Sewage Chlorin tor House

Coal Reclaiming Area Location Borings Reinforcement ION332 Window Wall Details 16N438

and Formation Data 10B10138 Anchor Bolt Details iOB10772 Steel Sash and Panel Assembly

Conveyor Structure Foundation Test Pits IOAI0271 Railroad Facilities Truscon Steel Company 56 50654

Storage Building and Storage Yard Area General Plan Controlling Grades iOK616 Ventilation Frame and Opening 16A10860

Layout 10KI0650 General Plan 10K850 Storage Building

Cable Tunnel Pipes Walkways and Drains Y rd Tracks Supplemental Track Details IOH700 Elevations 16N501

Profile IOK10339 Storage Yard Tracks Floor Plan E1 763.5 Roof Plan 16N502

Control Monuments and Hubs in Powerhouse Plan and Profile 10KTOl and IOHTOg Wall Sections 16N503

Area 101K1009 Plan and Profile IOH704 and IOH705 Miscellaneous Details 16N504

Area between Access Road and Railroad Ash and Wye Tracks 10N71 Wire Mesh Partitions

Cross Sections 10 K10315 through 101Kl0319 Pipe Sheets IOH715 through 10H717 Plans and Details 16N506

Pipe Sheet lOB719 Hoosier Fence Company 56 837025

Cross Sections lOH7Rl through IOH744 Equipment Plan 16N507

MISCELLANEOUS STRUCTURES Cross Sections 10H756 through IOH779 Bins Shelving and Racks 16N508

Storage Building npty Yard Tracks Steel Boor Deck H H Robertson Co C54 22506

Grading Details and Foundation Plan lON260 Plan and Profile IOH703 Steel Rolling Doors Walter Balfour

Plan and Sections Outline ION350 Pipe Sheet iOH718 and Company C54 23396

Slabs and Foundations Cross Sections IOH745 through IOH755 Hollow Metal Work Atlantic Metal

Reinforcement 10N351 and ION35S Main Plant Tracks Products Incorporated C54 24460

Manhole Details 10Bi0662 plan and Profiles 10N706 Protected Metal Siding Roof Ventilators

Construction Joint Reinforcing Changes IOBI0738 Relocation Plan 10B10700 and Appurtenances American Steel

Yard Loaded Storage Yard Band Company C54 24726

Flagpole Foundation IOB298 Drairage and Ballast Details 10H707 Steel Sash Sewanee Coal and SuDply Co O54 24745

Electrical Manholes Outline and Reinforcement Su mary Sheet lOH708 and 10N709 Toilet Partitions Currin Company C5 BhSl8

Manholes l0 and ll 10N310 E pty Storage Yard Utility Building

Manholes 12 and 13 10Nall Drainage and Ballast Details 10H711 Elevations 16N551 through 16N553

Manholes 14 and 15 lON312 Summary Sheet lOE712 and 10H713 Plan E1 766.5 16N554

Septic and Chlorine Contact Tanks Number 8 Turnout with 15 Foot Switch 10H720 Plans E1 764.0 766.5 774.35

Outline and Reinforcement 10N313 Coal Truck Facilities Cross and 776.17 16N555

Cable Tunnel Powerhouse to Water Treatment Sections 10H781 through 10H785 Roof Plan 16N556

Plant Outline and Reinforcement 10N320 Four 24 1nch Drains at Railroad Wall Sections 16N557 through 16N559

Fly Ash Reclaiming System Outline and Plan and Profile IOCI0347 Miscellaneous Details 16N560 and 16N561

Reinforcement ION334 Access Road to Dike Layout 10K10814 Fenestration Details 16N562 through 16N565

Taruk Foundations and Miscellaneous Structures Conveyor Access Additional Roads 10B10831 Door and Hardware Schedule 16N567

Outline and Reinforcement ION335 Plant Tracks Car Stops 10AI0832 Door Frame Details 16N568 and 16N569

Gas Tank Foundation Outline and Interchange Yard Door Subframe Details 16N570

Reinforcement IOB336 Stop Signs I01AI0499 Metal Wall Panels

Floodlight Tower Foundations Drainage Ditch 101Bl081S Exterior Unit A 16N571

Outline and Reinforce nt 10N3 0 Exterior Unit B 16N57
16N573

Anchor Bolt Locations 1CA10576 14 MECHANICAL 0PATING
IInntteerriioorr UUnniitts

C
D and E 16N574

Outdoor Storage Racks Outline and Coal Handling and Storage

Reinforcement 10N353 General Plan 14NS00 and 14N201 Wire Mesh Partitions

Utility Building Routing Diagrams 14NSlO Details 16N575

Fidelity Sales Corporation C54 17572

Foundations and Repair Pits Utility Building Service and Repair Shop Toilets and Locker Room Details 16N576

Outline 10N300 and lON301 5Ton Overhead Crane

Slabs E1 766.5 and 764.0 Outline 10N302 Arrangement 14N220 Service Cabinet Details 16N577

Foundations and Superstructure Slabs Moffett Engineering Company C52.12491 Floor Scoring and Finish Details 16N578 and 16N579

Color and Paint Schedule 16N580

Outline 10N303 Storage Building Platform Scales Safety Treads for Concrete Stairs 16B581

Footings and Floors Fairbsnks Morse and Company C5415224 Toilet Room Accessories Schedule 16B582

EmpRleoiynefeosrcemeSnetrvice Wing Outlin1e0N304and
through 10N308 20Ton Mobile Cranes Power Equipment Co C55g0259 Employees Service Wing

Reinforcement 10N309 Plans and Elevations 16N583

Chlorinator House Outline and 15 ELECTB CAL Sections and Miscellaneous Details 16N584

Reinforcement 10N314 EQUIPMENT Fenestration and Door Frame Details 16N585

Hydrogen Tube Trailer Port Outline Miscellaneous Structures Fire Fighting Toilet and Locker Rooms 16N587

and Reinforcement lON315 Equipment Location 15NS00 Equipment Plans E1 764.0 766.5 774.35

Reinforced Concrete Chimneys Work Bench Assembly and Details 15 830 and 776.17 16N586

Location Plan and Sections iON618 and lON619 Carpenter Shop Wing

Rust Engineering Company C52 i1917 LIGHTING Revised Modification 16B588

Stack 1 Final Rock Cross Sections i01Ki0134 WaLkw ys and Roadways Plan 15W400 Steel Roof Decking and Accessories

Stack 2 Final Rock Cross Sections 101K10135 Miscellaneous Structures Plans and Details 15W406 HH Robertson Company 56 50311

Fire Doors Dusing and Hunt Inc 56 50470

Stack 3 Final Rock Cross Sections 101K10136 Utility Building Steel Rolling Doors Kimuear

Stack 4 Final Rock Cross Sections 101KlO137 Floor E1 764.0 to 776.17 Plan and Details 15W408

Stack 5 Final Rock Cross Sections 101K10 82 Floor E1 766.5 Plan and Details 15W409
SteMealnufaScatsuhrinAgssemblCioemspsa y Truscon

C53 16816

Stack 6 Final Rock Cross Sections I01K10383 Ceiling Layout Floor E1 766.5 Plan

Stack 7 Final Rock Cross Sections lOiK10 4 and Details 15W410 Steel Division C53 18363
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PLATE 2

16 RC TECTURAL CONT Carpenter Shop Wing Reclaiming Tunnels for Conveyors BC8 and 9

Utility Building Cont Bandsaw Kemp Machinery Company C5127427 Outline and Reinforcement 21N304

Aluminum Window and Door Assemblies Jointer Planer Scott Machine Tool Co C5127631 Transfer Structure C

Ne nnan Brothers Incorporated C53 18364 Bench Drills Noland Company C5519239 Outline 21N306

Aluminum Projected Type Windows Wheel Press N01and Company C5525071 Base Slab Reinforcement 21N307

Marmet Corporation C53.18365 Roof Ventilators Burt Manufacturing Walls Reinforcement 21N308 and 21N309

Steel Sills Stools and Wall Caps Company 5650252 Top Slab Reinforcement 21NqlO

Kirk and Blum Manufacturing Company C53 18366 Electric Heaters Stokes Electric Co 56 50253 1 Tunnel for Conveyor BC 7

AluminumFascia General Metals Inc C53 19343 Wire Guards nerican Warming and Outline 21N311

Marble Ventilating Company 56.50253 2 Reinforcement 21N312

Ampco Marble Division C53 2Ol16 Damper Minneapolis Honeywell Tunnels for Conveyors BC 3 4 and 7

Gray Knox Marble Company 59 57880 Regulator Company 5650253 3 Outline and Reinforcement glN314

Tile nd Terrazzo A t Mosaic and Thermostats Wesix Electric Heater Tunnels for Conveyors BC 3 and 4

Tile Company C53 2Ol17 Company 56.50253.4 Outline 21N316

Folding Fabric Partition Conner Co C53 28149 Dust Separators Tidewater Supply Co 5650502 Reinforcement 21N317

Venetian Blinds Venetian Blind Electric Water Heater Gray Eodges Corp 5857519 Backfill 10C10274

Manufacturing Company C54 22301 Microwave Building Transfer Structure A

Metal Brackets Angle Supports and Heating and Ventilating Plans and Outline 21N320

Closet Rods Hew nBrothers Inc C54 2 50 Equipment 17Wgl I Reinforcement gIN321 and 21N322

Steel Windows Ceco Steel Products 5650373 Fan ILG Electric Ventilating Company C5417130 Tunnels for Conveyors BC 1 and 2 Outline 21N324

Steel Base Cabinets and Tool Cabinets Electric Heater Stokes Electric Co C5417131 Tunnel for Conveyor Be 1 Reinforcement 21N325

Fidelity Sales Corporation 5650399 Grilles and Registers Barber Colman Co C517132 Tunnel for Conveyor BC B Reinforcement 2 3326

Hollow Metalwork Overly Manufacturing Filters American Air Filter Company C5417133 Precast Slabs

Company 59577h3 1 Portable Air Compressor Ingersoll Rand Conveyors BC 2 and 7 glN330

Yard Buildings Company C5124258 Conveyors BC 5 4 5 and 6 21N331

Exterior Metal letters 16N591 Gasoline and Diesel Oil Dispensing Pumps Conveyor BC ll 21N370

Metal Letters Colonial Hites Company C53 21 18 American lhnnps Incorporated C5126907 Conveyor Bridge Foundations Outline and

Hollow Metal Doors and Frames Service Station Islanders RBM Company C5127826 Reinforcement 21N340 and 21N341

William E McGill Oon pany C53 25900 plumbing Fixtures Jones Sylar Supply Co O52 12734 Take up Pulley Foundations Outline and

Tin Clad Fire Doors Dusing and Hunt Electric Water Heaters Cleveland Heater Reinforcement 21N342

Incorporated C53 25901 Company C5212735 Transfer Structure B Floor Slab Outline

Wood Doors Ch vannes Lumber Company C53 25902 Electric Water Coolers American Radiator and Reinforcement 21N345

Finishing Hardware Wagstaff Hardware and Standard S nitary Corporation C52.12736 Tunnel for Conveyor BC 1O Outline and

Company C53 25903 Steel Tanks Stover Steel Tank Company C5213855 Reinforcement gIN350

Powerhouse and Yard Hump P unps Feo ans Brothers Compan O52.15154 Tunnel for Conveyor BC 11

Painted Inscriptions 16N592 and 16N593 Fire Hose Cabinets Grinnell Compa kV C5219154 Outline 2N355

Locker Rooms Rubber Floor Mats 16N594 Sewage Chlorinator Everson ManufactUring Reinforcement 21N356

Aluminum Signs and Supports Newman Corporation 5650025 Transfer Structure D

Brothers Incorporated C54 26512 Hydrogen Transport Trailers Independent Outline 21N360

Steel Flagpole Baartol Company C53 25915 Engineering Company 56.50508 Reinforcement 21N361 and 21N362

Guard Shelters Pressure Switches Leillart Engineering Hopper Building

Insulated Steel Panels Kirk and Blum Company 5650678 4 Outline 21N400 through 21N404

Manufacturing Company 5650137 Pressure Transmitters and Gauges Reinforcement 21N405 through 21N419

Aluminum Gravel Stops Reliance Art Tidewater Supply Company 5650678 7 Superstructure Floor Outline and

Metal Company 5650195 Reinforcerent 21N420

Steel Roof Decking H H Eobertson Co 5650196 Sample Preparation Wing

Aluminum Windows Southern GF Company 56.50201 18 STRUCTURAL STEEL Outline and Reinforcement 21N430

Aluminum Fire Hose Cabinets General Yard Sample Crusher Foundation Plan 21BIO473

Metals Incorporated 5650510 Radio Antenna Tower 18NBOO Final Excavation Cross

Prefabricated Steel Storage Building Frsnes and Covers 18NgO1 Sections 21K10326 through 21K10329

Steelcraft Manufacturing Company 5857758 Ash Sluice Pipe Trench bedded Parts for Car Dumper 21K10336

Frames Gratings and Covers 18N203 Location of lO Inch Pipe Chute S K10651

Grating Stair Treads and Floor Plates Track Scale Pit

17 MECHANICAL SERVICE Hla Knox Company C5422361 and C5515884 Outline 21N422

Yard Galvanized Grating Reliance Steel Co C55g6601 Reinforcement 21N423

Raw Treated Softened Water and Hydrogen Cooling System Truck Scale Pit

Compressed Air Lines 17w300 through 17W303 Tube Trailer Port 18N207 and 18KI0870 Outline BIN424

Lawn Sprinkler System 17W305 Control Cabinet Frame and Cover 18N208 Reinforcement 21N425

Oil Storage Tanks and Piping 17W310 and 17W311 Footbridge 18N210

Gasoline and Diesel Oil Tanks nd Pu ps 17W315 Guard Posts and Railings 18KI0811 Truck Scale Pits S6unpling Building Slab

Hydrogen System for Generator Steel Barge 18N205 and Sampler Conveyor
Outline

h nnel
21N440 and 21Nh41

Cooling 17W320 and 17W321 Main Plant Protective Fence Reinforcement 21N442 and 21N443

Sewerage 17W400 through 17W402 Plan Sections and Details 18N206 and 18N209 Truck Hopper Structure
Building Drainage 17W405 and 17W406 US Steel Corporation 5650385 Outline 21N446

Layout of Underground Utilities Fly Ash Tank Support and Platforms Reinforcement 21N 47

Coal Handling Area 17K10450 Plans Elevations and Details 18Ngll Hopper Building NUmber 2

Powerhouse Area 17K10452 Details 18N212 Columns Outline and Reinforcement 21N450

Storage Building Fly Ash Tank Access Walkway and Stair 18Ng13 Outline 21N451 through 21N455

Raw and Treated Water Lines Sewerage Sand Storage Bin for Reinforcement 21N456 through 21N472

and Building Drainnge IWI 8 Locomotives 18N220 through 18N222 Superstructure Floor Outline and

plumbing Heating and Drainage 17W610 Utility Building Reinforcement 21N473

Heating Spare Rotor Cover 17B900 Column Schedule and Location Plan Sample Crusher Foundation Plan 21B10752

Ash Sluice Piping Base Plate Details 8N300 Crusher Building

Units 1 9 1 W500 and 17W501 Framing and Crane Runway E1 793.6 General Plans and Sections 21N500

Units 5 9 17W5500 and 784.9 18N301 Crusher Room

Units 1 9 Additions 17W9500 and 17W9501 Frame Cross Section and PramiagPlans 18N302 Outline 21N501 and 21N502

Flanged Rubber Expansion Joints Elevations and Details 18N303 and 18N304 Base Slab Reinforcement 21N505

Oarlock Facking Company C55 B47h9 Stairs and Handrailing 18N305 Columns and Walls Reinforcement SINS06

Extension 17K10598 Frames and Door Gutters 18N306 Slab E1 765.0 Reinforcement SiN507

Utility Building Carpenter Shop Electrical Equipment Room

Miscellaneous Equipment and Plans Elevations and Details 18N307 Outline 21N503 and BiNSO

Piping 17W600 through 17W603 Details 18K10834 Reinforcement 21N508 and SIN509

Employees Service Wing Structural Steel Anthracite Bridge Co C5316603 Superstructure Slabs Outline and

Piping 17W604 Frame and Grating Support 18Al0497 Reinforcement 21N515

Plumbing 17WV03 Storage Building Anchor Bolts for Tall Pulleys glA10286

Eeating and Ventilating Plan Section Plans and Elevations 18N400 Pile Splice Details 21A10292

and Equipment 17W906 Details 18N401 Additional piles Location 21B10344

Electric Wter Heater General Electric Spindle and Rotor Supports Coal Storage Yard Settlement Slabs 21C10449

Supply Company 59 34961 Plans Sections and Details 18N404 and 8N405

Plumbing 17WVO0 through 17W702 Frames and Covers 18N407

Heating and Ventilating Structural Steel Allied Structural 24 MECH ICAL OPERATING

Plans 17WgO1 Steel Company C5h19096 Coal Handling From Railroad

Plans and Sections 1 wgo2 Storage Area Track Scales

Roof Ventilators and Heaters 17W903 Storage Racks 18N402 Arrangement and Details 4N200

Wire Guards Grilles and Dampers 17W904 Fence 18N403 Fairbanks Morse and Company C52 19733

I ersion Heaters Gray Hodges Corp C52 21404 Chain Link Fence Materials Cyclone Fence Rotary Car Dumpers

Grilles Department U g Steel Corporation C55 499 Number 1 General Arrangement 24N220

Barber CoLm n Company C52215 8 and 5857567 Galvanized Steel Floodlight Towers Number 2

Crawley Gorbandt Company C53 15105 Charles E Schuler Engineering Company C531754 Additional Access Arrangement and

Electric Heaters Miscellaneous Gratings and Treads 1OB10858 Details B4N241 and 24N242

Wesix Electric Heater Company C52 21573 General Arrangement 24N410

Stokes Electric Company C52 21574 Car Clamp Mechanical Guard 24B415

Roof Ventilat Butt Manufact riag COAL HANDLING FACILITIES Alterations 27KI078h and B K10790

Company 052 9833 Heyl and Patterson Incorporated C51 25710

Wire Guards nd Dam pers Ariean Wel ga n Engineering Company C53 27579

Warming and Ventilating Company C53.15 08 21 CIVIL

Thermostat EaJoca Corporation C53 17506 Reclaiming Hoppers for Conveyors BC8 and 9 Spillage Stop 24ALO50

Circulating Water Pump Smolka Co C53 17507 Outline 21N300 Receiving Hoppers Arrangement and

Reinforcement 21N302 and 21N303 Details 24N230
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2 PLATE 3

24 MECHANICAL CONT Vibrating Feeders Syntron Powerhouse Connection Diagrams

Coal Handling Prom Railroad Coat Company C5327831 and C5418775 480 Volt Coal Handling Buses IA and IB 25N720

Automatic Coal Sampling Equipment Rubber Tired Tractors M B S Manufacturing 480 Volt Coal Handling Buses 2A and 23 25 21

Car Dumper Number 1 Company C54.16803 Coal Handling Equipment

Arrangement and Details 24N240 Coal Sampling Conveyors Link Belt Co C5418 77 4160 Volt Single ldne Diagram 25N722

By pass Chute Arrangement and Details 24B245 Sample Crushers Jeffrey Manufacturing Co C5418778 480 Volt Single Line Diagram 25N723 and 25N724

Car Dumper Number 2 Car Retarders General Railway Signal Co C5423798 Schematic Diagrams 25N725 through 25N733

Feeder Cover Arrangement and Details 24B245 Jib Cranes at Transfer Points A and D Schematic Diagrams 25N738 and 25N745

hrraogement and Details 24N430 Detroit Hoist and Machine Company C54.24948 480 Volt Single Line Diagram 25N743

Galigher Company C5418776 Scrapers Woolridge Manufacturing Divn C5524008 Hopper Building Number S 480 Volt Feeder

Tubes Revision 24B10779 Tractors M R S nufaeburing Company C5524009 Board Connection Diagram

De ails 28K10652 through 28K10654 Tractor Bulldozers Dempster Brothers panels 1 5 25N736

Hand Sampling Car Dumper NtunberB Incorporated C5524010 Panels 6 and 7 25N737

General Arrangement 24B240 Rubber Tired Tractor Shovels Osborne Tripper Indicating System Connection

Hand Sample Crusher at Car Dumpers 243246 Equipment Company 57 53148 1 Diagram 25N741

Vibrating Feeders Skirting Etc Tractor Scraper M R S Manufacturing Co 57 53536 2 Coalyard Lighting Single Line and

Arrange ent and Details 24N250 Sample Crushers Gruendler Crusher and Connection Diagram 25N742

Car Dumper N ber 2 Arrangement and Pulverizer Company 57 53538 Car Retarder System Connection Diagram 25N744

Details 24N440 Vibrating Feeder Supports Details 24AI0373 Truck Scales and Sampler Building

Inclined Belt Conveyor BC 1 Counterweights for Belt Conveyors 24B10401 Connection Diagram 25N746

Arrangement and Details 24N260 and 24N361 Crusher Chute Door and Liner 24C10570

Scraper Blade 5B10492 Tripper Collector Support Bracing 24B10764 CONDUIT AND GROUNDING

Jib Craes Arrangement and yes of Coal Cars 24AI0783 and 24B10857 Duct Lines and Conveyors Plans 25k 00

Details 24N262 and 24N263 Steel and Rubber Rakes Details 27AI0491 Duct Lines Sections and Details 25W 01

Inclined Belt Conveyor BC 2 Arrangement Pulley Scrapers for BC 7 and 2 B K10494 Manhole Details 25W804 through 25k 06
and Details 24N270

Inclined Belt Conveyor BC 10 Arrangement Conveyor Details 25k 10 through 25W816

a d Details 24N450 and 24N451 25 FSCTRIC L Crusher Building

Inclined Belt Conveyor BC 11 Arrangement EQUIPMENT Plans S5k 18 through 25W820

and Details 24N460 and 24N461 Crusher Building Details 25 21 through 25W825

Coal Handling From Trucks Control Room Plan E1 807.37 and Conduit Boxes Drilling and
Sections 25N300 Details 25 28 and 25W8

SO Ton Scales 480 Volt Auxiliary Switchboards Hopper Building Number 1
Arrangement and Details 24N210 and 24NBll

Howe Scale Company C5217990 ITE Circuit Breaker Company C53 3516 Plan and Details 5 830 through 25W832

Receiving Hopper Arrangement and Details 24NS12 Northeastern Engineering Company C53.3517 Details 25 33
Removable Enclosures for Resistors 25Bi0388 Hopper Building Number 2 Car TD wing

Belt Feeder Skirting Etc Arrangement plan and Details 25 35
and Details 24NSI3

Sample Crushers and Chuting Arrangement LIGHTING Box Drilling Details 25W848 through 25W851

and Details 24N214 Hopper Building Hopper Building Number 2

Sample Refuse Conveyors SC 15 Arrangement Floor E1 716.83 plan and Sections 5W400 plans and Details 25 52 and 25W853

and Details 24NB15 Floor E1 766.0 and 777.06 plan and plans 25 54

Refuse Storage Hopper and Chuting Details 24N 16 Sections 5W401 Details 5k 55 and 25 56

Handling and Sampling Equipment Hopper Building Number 2 Car Retarder plan and Details 25W858 and 25 59

Link Belt Company 58 57634 Floor E1 716.83 to 756.83 Plans and Coalyard Duct Runs for Floodlighting

Rotary Vane Feeder Sprout Waldron Co 60 35350 Sections 25W402 Plan 25k 0

Air0perated Pilehammer for Coal Sampling Floor E1 766.0 to 777.06 Plans and Sections and Details 25 861

McKiernan Terry Company 60 35371 and 60 40285 Sections 25W403 Sample Preparation Wing

Segregation Vibrating Screens and Chuting rusher Building Plan and Details 25W864

Arrangement and Details 24N280 Floor E1 736.7 to 753.67 Plans and Details 25 966

Sizing Details 25W405 Truck Scales and Sampling Building

Crushers and Chuting Arrangement and Floor E1 765.0 to 782.06 Plans and Plans and Details 25W870

Details 24N290 Sections 25W406 Truck Sampling Building and Hopper Structure
Crushers CR 1 and 2 Floor E1 793.42 and 807.37 Plans and Plans and Details 25 4872

Sections 25W 07 Concrete Envelope for Conduits
Revised Arrangement and Details 24N291

21310348

Revised Chutes 24Ki0618 Transfer Structure C Conveyors BC 3 4 Electrical Ducts Location 21Ci0423

Crushers Jeffrey Manufacturing 7 8 and 9 plans and Sections 25W408 Electrical Duct to Crusher Building
Transfer Structures A and B and Conveyors Relocation 25C10275

Company C53 26334 and C54 5743 BC 1 4 Plans and Sections 25W409 Special Conduit Boxes 25Ai0379
Coal Handling To Bunkers Miscellaneous Copduit Boxes 25310464

Inclined Belt Conveyors BC 3 and 4 Transfer Structure D Conveyors

Arrangement and Details 24N300 and 24N301 BC IO and ll Plans and Sections 25W410 Transformer Structure B Box Support Plate 25Ci0579
Truck Sampler Building and Hopper

Sampling Equipment Arrangement Plans and Details 25Wdll 26 ARCHITECTURAL

and Details 24N310 and 24N311 Track Scales Plans and Sections 25W412
Horizontal Belt Conveyors BC 5 and 6 Track Scale House Plan Elevations and

Arrangement and Details 24N320 Truck Scales and Sample reparation Building Details 16R432

Conveyor Tables Alterations 24K10615 Plans Sections and Details 25W 14 Truck Scale House

Revised Counterweight 24CI0730 Coalyard Floodlighting Details plan Elevations and Details 16N434

Wheel Guards for Belt Trippers 24C10737 Plans and Sections 25W415 Exterior Aluminum Letters Newman

Belt Trippers Arrangement and Details 24H330 Brothers Incorporated 59 5798B 2

Coal Handling To Storage WIRING AND SWITCHBOARI Retarder Equipment House

Belt Conveyor BC 7 Cantilever Type Crusher Building Plan Elevations and Details LSN437

Arrangement and Details 24N340 and 24M341 4160 Volt Board Aluminum Gravel Stops Newman Brothers

Pulley Scrapers 28K10494 0utli e and General Arrangement 25N700 Incorporated C55 17711

Coal Handling From Storage Connection Diagram 25N710 Hollow Metalwork Atlantic Metal

Receiving Hoppers Arrangement and Details 24N350 80 Volt Main Board Products Incorporated C55 1122

Vibrating Feeders Skirting Etc Outline and General Arrangement 25N702 Crusher Building

Arrangement and Details 24N360 Panels 1 5 Connection Diagram 25N711 Plans Principal Design Features 26KlO1

Inclined Belt Conveyor BC 8 Arrangement Panels 6 10 Connection Diagram 25N712 Elevations Principal Design Features 6K102

and Details 24N370 and 24N371 480 Volt Feeder Boards A and B Outline Elev tions 6N441 and 6R442

Inclined Belt Conveyor BC 9 Arrangement and General Arrangement 25N704 Plan El 765.0 26N443

and Details 24N380 and 24N381 Lighting Heating and Ventilating Board Plan El 807.37 and Roof Plans 26N444

Coal Car THawing Outline and General Arrangement 2577 08 Wall Sections 26N 5 through 26N447

Pit Arrangement and Windshield Details 24Rdll Connection Diagram 25N709 Miscellaneous Details 26N448

Equipment Hauck Manufacturing Company C5420860 480 Volt Feeder Board A Fenestration Details 2N449 through 26N 51

Bunker Sealing Belt Tension Device Panels 1 4 Connection Diagram 25N713 Louver and Grille Details 26N452

Arrangement and Details 24N470 Panels 5 and 6 Connection Diagram 25N714 Door and Hardware Schedule 26N 53

Take up Relocation Belt Conveyors BC 2 ii Panel i Auxiliary Relays 25N715 Door Frame Details 26N454

3 and 4 Arrangement and Details 24N495 480 Volt Feeder Board B Door Frames and Subframes 26N455

Nylon Belt cleaning Rotary Brushes Panel 1 Auxiliary Relays 25N716 Interior Metal Partitions 26N456 and 26N457

Details 24N500 Panels 1 4 Connection Diagram 25N717 Floor Scoring and Finish Details 6N458

Fuller Brush Company 56 50494 1 Panels 5 and 6 Connection Diagram 25N718 Safety Treads 263459

Sprockets and Chains for Belt Brush Panel 7 Connection Diagram 25N719 Toilet Room Accessories Schedule 26B60

Drives Link Belt Company 56 50494 2 Coal Handling Control Benchboard Porcelain Enameled Steel Panels

80 Ton Diesel Electric Locomotives General Front Elevation 25N750 Bettinger Corporation C54 15164

Electric Company C52ll497 and C53 8219 Panel 1 Connection Diagram 25N751 Steel Louvers and Grilles Kirk and

12CTon Diesel Electric Locomotives Panel S Connection Diagram 95N752 Blum Manufacturing Company C54 15300

Baldwin LimHamilton Corp C5213467 and C54 7634 Panel 3 Connection Diagram 25N753 Steel Sash Conner Company C54 15324
Immersion Heaters and Accessories Panel 4 Connection Diagram 25N754 Steel Sills and Stools Kirk and

Baldwin Lima Hamilton Corporation C53 5516 Coal Handling Recording Board Blum Manufacturing Company C54 15325

Sand Dryer 14B10685 Front Hlevation 25N760 Aluminum Frames and Door Assemblies

Conveyor Systems Link Belt Company C5219697 Psmels 1 and 2 25N762 American Bronze Company C54 15326

Coal Crushers and Drives Stepbens Adamson Hopper Building Aluminum Ladders Aluminum Ladder Co 57 530 5

Manufacturing Company C5219730 480 Volt Feeder Board Outline and Transfer Point to Bunkers Plans and

Belt Weighing Scales Fairbanks Morse General Arrangement 25N707 Elevations Principal Design Features 6K103
and Company C5219771 480 Volt Cabinet 1 Connection Diagram 25N734 Truck Sampler Building

Vibrating Feeders and Grizzlies Jeffrey 480 Volt Cabinet 2 Connection Diagram 25N735 Plans Elevations and Details 6N401

Manufacturing Company C52 O007 Sample Preparation Wing 480 Volt Cabinet Wall Sections 36N402

Conveyor Systems and Belt Welghing Scales Connection Diagram 25N739 Door and Partition Details 6N403

Link Belt Company C5327830 Fenestration and Louver Details 96N404
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PLATE 4

26 ARCHITECTURAL CONT Air Conditioning and Ventilating Fans and Grilles Ferguson Equipment Co C53 1648S

Truck Sampler Building Cont Equipment BTW937 Heaters Stokes Electric Company C53 16485

Toilet Room Accessories Schedule 26B405 Wire Guards Grilles and Ds m ers 27W938 Gravity Heaters Wesix Electric Heater

Metal Siding Panels H H Robertson Co 58 57731 Oil Bath Air Filters American Air Company C53 16h86

Steel Decking R H Robertson Company 58 57732 Filter Company C55 S4200 Grilles and Registers Titus Manufacturing

Steel Sash and Steel Panel Assembly Condensing Unit Trane Company 055 24484 Company C53 16487

Mesker Brothers Iron Company 59 57773 Air Handling Unit Trane Company C55 S4488 Wire Guards and Dampers American

Exterior Steel Louvers Wise Iron and Electric Heaters Wsrmlng and Ventilating Company C53 16488

Wire Works Incorporated 59 57869 Gray Hodges Corporation C55 S5666 Yard Structures Heating and Ventilating

Marble Gray Knox Marble Company 59 57880 Mills and Lupton Supply Con pany C55 B566 7 Plans Sections and Details S7W975

Hopper Building Number 1 Electromode Corporation C55 25668 Fan Eustis Lancaster Associates C53 15239

Toilet Room Accessories Schedule 26B410 Ohio Valley Supply Company C55 S5669 Louver American Warming and Ventilating

Elevations 26N411 and 26N41S Wesix Electric Heater Company 57 53638 1 Company C53 15S40

Plan E1 766.0 and 777.06 26N413 Electromode Division Commercial Electric Heaters Stokes Electric Co C53 15241

Roof Plans 26N414 Controls Corporation 57 53638 S Thermostats Wesix Electric Heater Co C53 1524B

Wall Sections 26N415 through 26N417 Thermostats Leinart Engineering Co C55 S5670 Truck Hopper and Sampler Building Air

Floor Scoring and Finish Details 26Nhl8 Roof Ventilators American Machine and Drain Piping S7W5401

Fenestration Details 26N420 and 26N l and Metals Incorporated C55 26B 3 Plumbing Fixtures Jones Sylsr Supply Co CJS lS734

Louvers and Miscellaneous Details 26N4SB Registers and Grilles Barber Colman Electric Water Heaters Cleveland

DOOr and Hardware Schedule 26N4 3 Company 56 50168 1 Heater Company C52 12735

Door Frames and Subframes 26N424 Wire Guards and Dampers Minneapolis Electric Water Coolers American Radiator

Sample Preparation Wing Honeywell Regulator Company 56 50168 2 and Standard Sanitary Corporation C5B 12736

Plans and Elevations 26N4B5 Bl mbing Fixtures Gray Hodges Corp 56 50066 1 Steel Tanks Stover Steel Tank and

Wall Sections and Miscellaneous Details 26N4 6 Electric Water Heater Fowler Manufacturing Company C52 13855

DOor Window and Louver Details 26N427 Brothers Incorporated 56 50066 2 Sump Pumps

Toilet nd Locker Rooms Plans and Electric Water Cooler Amstan Yeomans Brothers Company C5B 15154

Details 26H428 Supply Division 56 50066 3 Economy Pump Division 58 57301

Aluminum Seat Brackets Reliance Art Raw Water Strainers Gray Hodges Corp C52 10020 Fire Hose Cabinets Grinnell Company C52 19154

Metal Company 56 50115 Solenoid Operated Valves Gray Hodges Solenoid Operated Valve American Radiator

Steel Roof Decking and Accessories Corporation C5B 18986 and Standard Sanitary Corporation C5 15404

H H Robertson Co pany 56 50311 Fan ILG Electric Ventilating Company C53 16483 Transfer Point Bust Collecting Systems

Steel Copings Brick Caps and Louvers Gutter Drain and Strainer Foundation B7B10288 American Blower Corporation C55 20563

H H Robertson Company 56 50417 Coal Car Thawing Equipment Diesel Oil Pumps and Dispensing Units

Marble American Mosaic and Tile Co 56 50466 Arrangement 27W206 and S7WB07 Tokheim Corporation 58 57211

Wood Doors for Toilet Stalls Fabricated Steel Fuel Oil Tanks Gutter Screen Anchor Bolts Location 27AI0277

Chavannes Lumber Company 56 50473 Richards Tank Corporation 58 53897 Gutter Screens and Pipe Hangers 27B10290

Steel Lockers and Stools Fidelity Hauck Manufacturing Company 58 53898 Stocking Out Conveyor BC 7

Sales Corporation 56 50584 Stationary Electric Motor Driven Turbo Sprinkler System 27C10 76

Steel Shelving Lancaster Associates 50686 Compressors Lamson Corporation 58 53899 Additional Air Outlets 27Al0514

Concrete Stairs Safety Treads 26B4S9 Crusher Building

Steel Louvers Lenderking Metal Products Air ater and Drain Lines BTW30G and BTW301

Incorporated C53 16171 Plumbing 2qWTO0 28 STRUCTURAL S L

Steel Sash Assemblies Truscon Steel Bust Collector American Air Filter Co C52 15807 Hopper Building Number 1

Division C5318363 Coal Bust and Water Disposal Pump Plans and Elevations 28N300

Steel Sills Stools and Wall Caps Lawrence Machine and Pump Company C52 16401 Sections and Details 28N301

Kirk and Bltun Manufacturing Company C5318366 Pressure Reducing Valves Gray Hodges Framlng E1 766.0 and Details 28N30B

Platforms and Stairs 28N303

Safety Tread Schedule 26B430 Corporation C52 19915 E bedded Frames and Rail Anchors 28N304

Conveyors Solenoid Valves I Burrack Inc C52 19918

Conveyors BC2 4 and ii plan Elevations Float Switches Leinart Engineering Co C5B 199B Handrail B8N305

and Details 26N 31 011 Bath Filter American Air Filter Co C53 16484 Sample Preparation Wing

Conveyor BC7 Plans and Elevations 26N435 Blowbaek for Bust Collector 27Bi0574 Plans and Elevations 28N306

Base Details 26N436 Conveyor and Miscellaneous Air and Heating and Ventilating Frames 28N307

Steel Details 28K10828 and 28K10829

Expansion Joints 26N437 Drain Lines 27W400 27W 01 and 27W5 00 Car Dumper Number 1

Conveyors BC 5 and 6 Plan Elevations Hopper Building Number B

and Details 26N438 Plumbing 27W705 Walkway 28K105 8
Access Ladder 28BI0827

Fenestration 26N439 Air Water and Drain Control Booth Details 28K10749

Door Details and Hardware Schedule 26N440 Piping 27W5200 through 27W5202 Crusher Building

Transfer House Heating and Ventilating

Elevations 26N432 Plans Sections and Details 27W5925 Column Location Plan 28N310

Plans and Details 28N311 and 28N31B

Details 26N433 and 26N434 Equi ent 27W5926

Hopper Building Number 2 Fans Elevations and Details 28N313

Elevations 26N470 and 26N471 Ames Company C54 20576 Sections and Details 28N314

Plan E1 766.0 and 777.06 26N472 HM Sawrie Company 58 57472.1 Stairs and Platforms 28H315 and 28N316

Roof Plan 26N473 Electric Heaters Frames and Covers 28N317

Wall Sections 26N474 through 26N476 Stokes Electric Company C54.20578 Gable Trays and Supports 28N318 and 28C10435

Floor Scoring and Finish Details 26N477 Gray Hodges Corporation C54.20579 Motor and Crusher Frames 28N319

Fenestration Details 26N478 through 26N480 Stokes Electric Company 58.57472 2 Structural Steel Bristol Steel and

Louvers nd Miscellaneous Details 26E481 Oil Bath Filters American Air Filter Iron Company C52 20937

Door and Hardware Schedule 26Nh82 Company C54 20577 Truck Scale Pit Curbs 28N320

Door Frames and Subfrs nes 95N483 Grilles Crowley Gorbandt Company C54.20580 Truck Sampler Building

Plan and Elevations 28N321

Miscellaneous Details 26N 84 Ceiling Outlet Fixtures Stairs and Details 28N322
Concrete Stairs SaFety Treads 26B485 Barber Colman Company C54 20581

Steel Sash Wilson Weesner Wilkinson Firuned Grilles Dampers and Thermostats Structural Steel Lloyd E Jones Co 58 57643

Company C55 16008 Leinart hqgineering Company C54.20582 Truck Hopper Frame Hatch Cover 8aqd Ladder 28N323

Steel Rolling Doors R C Mahon Co C55 16352 Registers Barber Colman Company 58 5747e 3 Hopper Building Number 2

Hollow Metalwork Aetna Steel Products Thermostats Leinart qgineering Co 58 57hTB 4 Plans and Elevations 28E340

Corporation C55 16596 Pllnbing Fixtures Sections and Details 28N341 and 28N342

Steel Windows Ceco Steel Products 56 50373 Hajoca Corporation C53.2 83 Stairs and Details 28N343

Exterior Aluminum Letters Gray Hodges Corporation C54.21804 Handrail 28N344

Colonial Hites Company 56 50712 Electric Water Heater Square Supply Co C53 B298 Embedded Frames and Rail Anchors 28N345

Color and Paint Schedules 26N490 and 26N491 Electrlc Water Coolers Car Dumper Number 2 Access Ladder and

Metal Siding Panels H H Robertson Co C52 21254 Southern Furniture Sales Company C53 22985 Walkway 28K10780

Steel Rolling Doors Kinnear Manufacturing American Radiator and Standard Sanitary Conveyor Bridges Anchor Bolt Plan and

Company C53 16816 Corporation C5 21805 Details 28N400

Aluminum Fascia General Metals Inc C53 19343 Truck Sampler Building Conveyor Be 2

Steel Sash for Scale Houses J S Thorn plumbing Air and Drain Lines 27W706 Truss Framing 28N401

Company C53 24760 Heating and Ventilating 27W940 Shield for Trash Extraction 28B10475

Hollow Metal Doors and Frames Fans and Grilles H M Sawrie and Co 58 57675 1 Hopper for Take up Scraper 28KIO53B

William E MeGill Company C53 25900 Fan Lancaster Associates 58 57675 2 Conveyors Be 3 and 4

TinClad Fire Doors Isin and Hunt Inc C53 25901 Air Filter Continental Air Filters Truss Spans 28N402

Wood Doors Chavannes Lumber Con pany C53 25902 Incorporated 58.57675 3 Bent Details 28N403

Finishing Hardware Wagstaff Hardware Co C53 25903 Electric Heaters Electromode Divn 58.57675 4 Transfer House Conveyors Be 8 and

Asbestos Protected Siding American Electric Blast Heater Edwin L Wiegand Elevations and Sections 28N404

Steel Band Company C53 27315 Company 58 57675 5 Plans and Sections 28N405

Steel Sash Assemblies for Retarder and Dampers American Warming and Details nd Sections 28N406

Scale House Truscon Steel Division C55 18080 Ventilating Company 58 57675 6 Stairs and Details 28N O 7

Hollow Metalwork Overly Manufacturing Grilles Barber colman Company 58 57675 7 Conveyors Be 5 and 6

Company 5957743 1 Thermostats Deinart Engineering Co 58 57675 8 Temporary Bridge

Electric Water Heaters Noland Co 58 57677 2 Plans nd Details 28N408

S7 MECHANICAL S VICE Electric Water Cooler Gray Hodges Co 58 57677 3 Bents and Details 28N409

Hopper Building Number 1 Hopper and Crusher Buildings He ting Details S8N410

Air Water and Drain Piping 27W200 through 27W202 Ventilating and Dust Collection Truss Alterations 28N417

Sample Preparation Wing Plans 27W925 Temporary Bents Alterations 28C10513

Air Water and Drain Piping 27W203 PLans and Sections S7W926 Bent 3 Feet Off of 34 Line Alteration 28C105hl

Plumbing 27W703 Sections 27W927 Bents and Conveyors Alterations 108Nl156

Heating Ventilating and Air Conditioning Details 27W 28 Truss T1 and T2 Alterations 108Cl157

Plans 27W935 Fans and Heaters S7W929 Conveyor Bridges i08Kl159 and 108Cll60

Sections and Details 7W936 Wire Guards Grilles and Dampers 27W930 Conveyors and Bents Alterations 108Cll61

KINGSTON STEAM PLANT ORAWING NDEX 36 MD 4 051AI21 4



PLATE 5

HS STBUCTURAL STEEL CONT Box Culverts Arrangement 34N400

Conveyors BC5 and 6 Cont Intakes 5 and 6 Reinforcement 31N330 Conductor Insulation A rangement 3hB400

Temporary Siding iOSCll65 Intakes 5 and 6 Reinforcement 31N331 Ms hine Units 34NhOl

Supports 108Cll8S Intakes 7 and 8 Reinforcement 31N333 Structural Frame 34N402

Conveyor BC 7 Truss Span Intake 9 Reinforcement 31N335 Current Collector Assembly

Framing 28Nhll Supplemental Details 31CIO125 and 31CIO129 Modification 34KI0676

Details 28N41H Intake Structure Stop Logs

Transfer Points E st Aud Cross Sections 31KI0130 Arrange nt 34N300

Conveyors BC 1 and 2 Framing and Details 28N413 West End Cross Sections 31B10313 Structural Frame Details 34N301

Conveyors BC 3 4 7 8 and 9 Conduit Number i Layout Data 31AI0256 Seal Arrangement and Details 34N302

Framing and Details 28N414 Conduit Nu er 4 Nashville Bridge Company C52.19654

Hatch Covers and Ladders 28N423 Layout Data 31A10237 and 31Ai0239 Lifting Beam for Stop Logs and Trash

Conveyors BC 10 and ll Framing and Conduit Number 3 Layout Data 31Ai0238 Backs Arrangement and Details 3N350

Details 28N415 Culverts 1 and 2 Concrete Fill 31B10247 Trash Bake

Conveyors BC 1 2 10 and ll Frames Conduit Pipe Inside Diameter Arrangement and Details 34N450

and Covers 28N422 Measurements S Sheets 31B10665 lakeside Bridge and Steel Company C53 20720

Transfer Point A Column Support for North Outlet Gantry Cranes and Lifting Beams

End of 16WF58 28A10427 Conduit Number 5 Curve Data at Pacific Coast Engineering Company O5S 19001

Conveyor BC 11 Truss Framing 28N416 Powerhouse 31A20 Discharge Conduits Stop Loss

Curbs Grating and Embedded Frames 8N420 Conduit Number 6 Arrangement and Miscellaneous Details 34N320

RecLaiming Hopper Frames and Handrailing 28N421 Curve Data at Powerhouse 31AS1 Structural Details 34N321

Scrap Bopper Z6N424 South End Layout 31AIS354 Units 5 9 Arrangement and Miscellaneous

Structural Steel I Bristol Steel and Curve Data 31AIO359 Details 34N330

Iron Works Incorporated C52.20311 Conduit Number 7 Units 5 9 Structural Details 34N331

Coal Handling Facilities to Powerhouse Curve Data at Powerhouse 3lABS Tr itt Manufacttucing Company 053 22752

Structural Steel Converse Bridge and Curve Data 31Ai0360 Skimmer Wall Caissons Leveling Device

Steel Company C53 15854 Discharge Structure Amrangement and Details 34N 60

Structural Steel Additions Decatur Iron Outline 31N320 Chlorination Building S Ton Underhung

and Steel Company C54 22585 Reinforcement 31N222 Crane and Lifting Beam

Sand Storage Bin for Locomotives Final Cross Sections 31K1032 Arrangement and Details 34N470

Mississippi Valley Structural Steel Co 5957687 1 Box Culverts Reinforcement Richards Wllcox Manufacturing Company 56 50773

Siding and Trim B E Bobertson Co 5957687 2 Outlets 6 and 7 31N332

Conveyor and Equipment Continental Outlets 8 and 9 31N33 35 ELECTRICAL

Gin Company 5957687 3 Conduit Number 1 Layout Data 3LA10232 LIGHTING

Scale Houses Steel Details 16K10368 Conduit Number 2 Layout Data 31A10233 Pumping Station Floor E1 74S 0 to 746.5 sad

Substitute Beam Details 28AIO272 Conduit Number 3 Layout Data 31A1023 Deck E1 758 O plans and Sections 35W400

Pipe Supports and Handrall Anchor Bolts 28BIS282 Conduit Number 4 Layout Data 31A10235 Water Treatment Plant

Conveyor Bent Leg Relocation 28B10 30 Construction Joints under Outlet Pipes 31B102h6 Floor El 745.06 to 762.5 Plans and

Inclined Conveyors Safety Railin s 28B10466 Conduit Number 5 Curve Data 31A10963 Sections 35W401

Conveyor BC 1 Submerged Dam Clinch River Floor El 772.5 and 777 5 Cable

Scale Reading Platform 28B10477 Plan and Sections 31203 Tunnel Plans and Sections 3502

Brush Chute Revision 28KIS544 Cross Sections 31K108h6 and 31KIC 47 Navigation Light at Ski er Wall

Conveyor BC 3 Brush Chute Revision 28K10547 Trash Sluice Discharge Plan and Details 35W404

Conveyor BC 4 Brush Chute Revision 28Ki0578 General Arrangement Plan Profile and Condenser Chlorination Building Plan

Conveyor BC 10 Brush Chute Revision 28K10687 Sections 31N222 and Details 35W 05

Additional Safety Features 28K10841 and 28K10842 Manholes 1 4 Outline and Reinforcement 31N223

Blanking at Take up Pulley Openings 28B10871 Skimmer Wall WISING AND SWITCHBOARDS

Blanking for Coal Conveyors 28B10875 Plan Elevations and Sections 31N226 480 Volt Main Board

Supports Outline and Reinforcement 31N227 Outline and General Arrangement 35N700

Frecast Beams Connection Diagram 35N705

Outline and Reinforcement 31N2 8 480 Volt Feeder Board

WATERSUPPLY Freload Engineers Incorporated C54 HII05 Outline and General Arrangement 35N701

Dike Grading Study 31K10399 Connection Diagram 35N706 and 35N707

Dike South End Profile 310679 Heating Ventilating and Lighting Board

31CIVIL Cross Sections at South End 101MM10478 Outline and General Arrangement
Intake

35N702

Survey South of Skimmer Wall Connection Diagram 35N708

Conduit Number 5 Profile along Center Line lOiS10486 Chlorination Building

Curve Data at Intake 31AIO

Curve Data at Powerhouse 31A15 Water Treatment plant 80 Volt Chlorir tion Board Outline

South End Layout 31AI0353 Plans Sections and Details and General Arrangement 35N703

Conduit E unher 6 Outline 31N 50 and 31N251 Chlorination Equipment

Curve Data at Intake 31AI I Settling Basins i and 2 Schematic Diagram 35N719

Curve Data at Powerhouse 31A16 Outline 31N252 Connection Diagrsm 35N731

Layout 31A10350 Reinforcement 31N258 nd 31N259 480 Volt Water Supply Board Single Line

Curve Data 31A10355 SLabs and Walls below E1 753.5 Diagram 35N710

Conduit Number 7 Reinforcement 31N254 Condenser Circulating Water Pump Control Board

Curve Data at Intake 31A12 Walls E1 753 5 to 761.5 Front Elevation 35N712

Curve Data at Powerhouse 31A17 Reinforcement 31N255 and 31N256 Panel 1 35N720

Layout 31A10351 Slabs E1 759.5 and 762.5 Reinforcement 31NS57 Panel 2 35N721

Curve Data 31A10356 Filters and Superstructure Slabs Panel 3 35N722

Conduit Number 8 Reinforcement 31N260 Panel 4 35N723

Settling Basins 3 and 4 Panel 5 35N724

Curve Data at Intake 31Al3 Outline 31N265 Schematic Control Diagrams 35N713 through 35N716

Curve Data at Powerhouse 31A18 Reinforcement 31N266 and 31NZ67 Annunciator System Schematic Diagram 35N717

Layout 31A10352 Reinforcement Design Diagram 31N601 Condenser Circulating Water Pump Auxiliaries

Curve Data 3LAI0357 Final Cross Sections 31K10321 through 3 10323 Sonnection Diagrams 35N725 through 35N727

Conduit Number 9 Chute for Unloading Salt to Storage Pits 31B10656 480 Volt Auxiliary Switchboards

Curve Data at Intake 3 A14 Chlorination Building ITE Circuit Breaker Company C533516

Curve Data at Powerhouse 31A19 Plans Sections and Details Outline 31N270 Northeastern Engineering Company C533517

Layout 31K10349 Slabs Walls and Footings Reinforcement 31N271

Curve Data 31Ai0358 Intake and Outlet CONDUIT AND GROUNDING

General PLans and Sections 31N200 Pipes Plan Profile and Sections Water Treatment Building

Channel Dike Units 1 4 31N300 and 31N301 Floor E1 753.15 and 762.5 Plans 35W800

Plan and Sections 31N202 Units 5 9 31N302 Floor El 777.5 Plan 35W801

East Dike Grading Study 10Kl0609

East Dike Cross Sections 3 Sheets 10K10610 RBeopxairCulvoefrts96 1nch Diameter Pipe 31B303 WatSeerctioSnuspply and Details 35k 02 through 35W804

Detail A Alteration 31AIS739 Outline Floor E1 740.0 Plan 35609

Plans Sections and Details Outline Units i4 31N305 and 31N306 Floor E1 758.0 Plan 35W810

Units 1 5 31N205 through 31N207 Units 5 9 31N307 through 31N309 Sections and Details 35I1 through 3513
Units 6 9 31N230 and 31N231

Base Slat Reinforcement Reinforcement 31N310 through 31N316 Conduit Boxes Drilling and Details 3515
Conduits Plan and Profile Condenser Chlorination Building E1 758.33

Units i and 2 31N209

Units 1 4 33600 ahd 763.5 Plan and Sections 3W 20

Units 3 5 31N210
Units 5 9 31N602 Control Panel and Boxes Details 35C10372

Units 6 9 31N233 Belnforced Concrete Pressure Pipe
Interior Biers Reinforcement 31N211

Walls Reinforcement Lock Joint Pipe Company C52 11611 36ARCHITECTURAL

Units 1 5 31N213 31N215 and 31N216 Method of Repairing Precast Lock Joint Water Treatment Plant

Units 6 9 31N237 and 31N238 Pipe 31A10268 Principal Design Features Plans and

Walls and Access Deck Reinforcement 31N214 Concrete Envelope for Condenser Closure 31B10330 Elevations 36K100

Deck El 758.0 Reinforcement Concrete Envelope for Conduits 31B10337 Elevations 36N401 sad 36N402

Units 1 5 3218 Access W lkway to Gantry Crane Anchor 31C10732 Plans E1 759.5 and 76S 5 36N 03

Plans E1 772.5 777 5 and Roof Plan 36N4S4

ValUvneitsRoo6m 9
Reinforcement

31N242 34MECHANIC L OPqATING Wall Sections 36N405 and 36N406

Floor Slab 31N219 Intake Sill Coping and Hatch Detmils 36N407

South Wall 31N220 Trsveling Screens Fenestration Details 36N408

Arrangement 34N200 Louver and M scellaneous Details 36N409U its 6 9 31N240

Interior Piers and End Walls Chain Belt Company C52 13094 and C54 27062 Door and Hardware Schedule and Door Details 36N410

Reinforcement Units 6 9 31N234 and 31N235 Gantry Crane Door Frame and Subframe Details 36N ll

Repair of Intake Pipes Units 5 9 31N304 Anchor Chsins 34B 00 and 34B10591 Service Cabinets 36N412
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PLATE 6

36 CHITECTURAL CONT Recessed Heater Wesix Electric Heating and Ventilating Frames 38N221

Water Treatment Plant Cont Heater Company C5E 19926 Frames Covers and Ladder 38N222

Toilet and Locker Room PI Sections 3 Electric Heaters Electromode Corp C52 19927 Structural Steel Bristol Steel and

and Details 36N413 Wire Guards and Dampers American Iron Works Incorporated C5H 17604

Rubber Tile and Cement Floor Scoring 36N414 Warming and Ventilating Company C52 19928 Access Ladder to Filtered Water Well 31A10314

Color and Paint Schedule 36N416 Grilles Barber Co man Company C52 19929 Condenser Intake Wall Supports Steel

Toilet Room Accessories Schedule 36B418 Return Grilles Titus Manufacturing Caissons and Forms 38N227

Modification to Door 101 Company C52 19930 Chlorination Building

Plans and Details 36K419 Ceiling Outlet Fixtures Turtle and Plans Elevations and Details 38N230

Post Sign Company 57.53416 Sally Incorporated C5E 19931 Details 38N231

Aluminum Window and Door Assemblies Raw Water Service Pumps pennsylvania Steel Stairs Henry E Gremp Company C53 15154

Newman Brothers Incorporated O53 18364 Pump and Compressor Company C52 10212 Steel Covers Henry E Gremp Company 53 18452

Aluminum Projected Type Windows Zeolite Water Softening System Hungerford Spiral Stair and Handraillng Standard

Marmet Corporation C5318365 and Terry Inc C5S ll128 and C53 19084 Iron and Wire Works C53 24018

Steel Sills Stools and Wall Caps Brine Pumping Units Fairbsauks Trashracks Tucker Steel Corporation C54 17634

Kirk and hlum k nufacturing Company C5318366 Morse and Company C52 13101 Steel Stairs Stair Treads and Handrailing

Marble Ampco Marble Division C5320116 Frechlorinator Wallace and Tiernan Co C52 13102 Henry E Gremp Company C54 18248

Tile and Terrazzo Art Mosaic and Chemical Feeders Wallace and Tiern ul Cable Tray Supports

Tile Company C53S0117 Company C5S 13850 Location 38El0331

Fan Room Ceiling Access Panel Details 36A10597 Extension Stem Valves Ohio Injector Co C5S 18361 N 7A and 7 B 38A10333

Chlorination Building Mud Valves Grinnell Company C52 1836B Cable Tunnel 38B10343

Location Plan 36B150 Conductivity Recorder Minneapolis Transite Cable Trays Typical Splice 38A10380

Plan and Eleva ions 36B151 Hone ell Regulator Company C53 18478 Settling Basins Safety Rails 38Al0474

Floor and Roof Plans 36N420 Differential Pressure Ganges Republic Domestic Water Well Screen and Gasket 38B107S

Elevations and Wall Sections 36 4B1 Flow Meters Company C53 18780

Hardware Schedule and Miscellaneous Details 36N422 Solenoid 0perated Valves

Exterior Aluminum Letters Colonial Rites Gray Hodges Corporation C53 19003

Company 56 50712 Mud Val d Valve Stem Ertensi POWERHOUSE

Matal Siding and Accessories Gray Hodges Corporation C53 20162

H H Robertson Company 57 50944 Floorstand 0perated Valves

Steel Louvers Post Sign Company 57 53032 1 William Powell Company C53 20163

Steel Grilles H H Robertson Co 57 53032 2 Horizontal Centrifugal Pumps 41 CIVIL

Water Treatment Plant and Intake Fairbanks Morse and Company C53 20697 SUBSTRUCTL E

Structure Safety Treads 36B417 Chlorine Solution Piping Wallace General Plan and Sections

Hollow Metal Doors and Frames and Tiernan Company C54 2053S Units 1 4 41NBO0 and 41NBO1

William E McGill Company C5325900 Meters for Soft Water Service Units 5 9 41N1200 and 41N1201

Tin Clad Fire Doors Dusing and Hu it Sparling Meter Company C55 19 s01 Units li4 41N10018

Incorporated C53S5901 Treated Water and Hydropneumatic Tanks Units 5 8 41N10394

Wood Doors Chavannes Lumber Company C53S590S Richmond Engineering Company C55 21525 Unit 9 41N10586

Finishing Hardware Wngstaff Hardware Co C5325903 lorinati1 Equipment Wallace and Angle Frames

Tierna Company 56 50501 Units 1 4 41BS0P

37 MECHANIC LL SVICE Treated Water Mater Sparling Meter Co 57 53309 Units 5 and 6 41B203

Pumping Station Hydrazine Flow Indicators Brooks Units 5 8 41BIS08

Equipment Plans 37W200 and 37W201 Rotometer Company 57 53400 Unit 9 41BIBG9

Piping and Equipment Anchor Bolt Details 37AI0278 Structural Excavation

Units 1 5 37W400 through 37W409 Miscellaneous Details and Pipe Sleeve Units 114 41Ha05

Units 6 9 37W5400 through 37W5406 Schedule 37KI0279 Units 5 9 41N1205

Heating and Ventilating Drain Tube for Brine Pump Packing Glands 37AI0590 Blocks 46 49 and 61 64 Outline 41N210 and 4211

Plan and Sections 37W901 Carbon Feed System 37BI0803 Blocks 30 33 and 54 56 Outline 41NSl4 and 41N215

Equipment 37W902 Pumping Station and Water Treatment Plant Block 57 Outline 41N216

Vaneaxial Fans Eustis Lancaster Co C5S 16740 Rearing and Ventilating Control and Block 6 and a Line Wall Block i Outline 41NB20

an Type Heater Stokes Electric Co C5216741 Air Flow Diagrams 37W912 a Line Wall

Blast Heater Gray Hodges Corp C521674 H Steel Fabrications Stover Steel Tank and Blocks 2 4 Otline 41N221

Eliminator Kirk and Blum Manufacturing Manufacturing Company C526371 Block i Reinforcement 41N260 and 41NS61

Company C5216743 Plmbing Fixtures Jones Sylar Supply Co C52 12734 Blocks 2 4 Reinforcement 41N265 and 41N266

Wire Guards and Motor Operated Damper Electric Water Heaters Cleveland Heater Blocks 5 and 1520 Outline 41N1220 and 41A10484

Assemblies Leinart Engineering Co C5216744 Company C52H735 Block 45

Horizontal Centrifugal Pumping Units Electric Water Coolers American Radiator Outline 41N1245

Peerless Pump Division C5124112 and Standard Sanitary Corporation C52 12736 Reinforcement 41N1270 and 41N1271

Condenser Circulating Pumps Conductivity Indicator Bailey Meter Co C52 13644 Blocks 5 15 and 18

Westinghouse Electric Corporation C51E4236 Hate of Flow Indicators Meriam Reinforcement 41N1265 and 41N1266

Fairbanks Morse and Company C5318957 Instrument Company C52 13749 Blocks 16 17 19 and S0

Pump Discharge Couplings Tidewater Indicating Flowmeters Fischer and Reinforcement 41N1267 and 41N1268

Supply Company C52 789 Porter Company C5B 375 O 1 Line Wall Blocks 84 and 85

Cone Valves and Sluice Gates Chapm n Cold Water Meter Neptune Meter Company C5S 13751 Outline 41N223

Valve Manufacturing Company C5211135 Water Filters Gray Hodges Corporation C52 13752 Reinforcement 41N263 and 41N264

Butterfly Valves Henry Pratt Differential Pressure Gauges Republic S Line Wall Blocks 68 86 jLine Wall

Company C5211136 and C5318030 Flow Maters Company C5S 13753 Block 69 Outline 41N226 and 41N227

Mud Valves and Sluice Gates Vertical Turbine Pumps Worthington jLine Wall

Mueller Company C5216069 Corporation C5213838 and C53 22409 Blocks 70 72 sd 77 79 Outline 41NS30 and 41N231

Steel abrications Converse Bridge Filter Mate Controllers and Ganges Block 80 Outline 41N23S

and Steel Company C5220925 Builders Frovidence Incorporated C52 13851 Block 69 Reinforcement 41N270 and 41N271

Lubricatio4E Water Strainers American Steel Tanks Stover Steel Tank and Blocks 70 72 Reinforcement 41NS74

Radiator and Standard Sanitary Corp C5319736 Manufacturing Company C5S 13855 Blocks 77 and 79 Reinforcement 41N279

Twin Strainers Elliott Company C5324316 Sump Pumps Yeomans Brothers Cc pany C52 15154 Block 78 Reinforcement 41N280

Strainers for Traveling Screens Fire Hose Cabinets Grinnell Company C52 19154 Block 80 Reinforcement 4LN281

O C Keckley ComI ny C537099 Miscellaneous Steel Fabrications Blocks 58 73 Outline 41N1230

Couplings and Water Filters Chattanooga Boiler and Tank Company C53 21964 Blocks 74 65 75 59 66 76 and 67

Jones Sylar Supply Company C5422591 Recess Frame Type K Mark KPN 35 AIOS62 Outline 41N1231

Indicating Flowmeters Fischer and Intake Structure Water Gage Board 37 BlO82s Block 73 Reinforcement 41NIS74

Porter Company C54ES592 Blocks 74 76 and 67 Reinforcement 41N1275

Raw Water Strainers O C Keekley Co C5422593 38STRUCTURAL STEEL Block 58 Reinforcement 41N1279

Pressure Control Switches Leinart Discharge Structure Blocks 59 65 and 66 Reinforcement 41NL 80

Engineering Company 56 50447 Stop Log Guides 38N200 and 38Ki0123 Foundations between Stacks and Powerhouse

Pressure Control Switches for Pump Handrail 38NS14 Outline and Reinforcement

Lubricating Water Grinnell Co 56 50904 1 Trashracks and Supports 38N201 and 38K10126 Units 1 4 4dN235

Water Maters for P mp Lubricating Water Stop Log Guides 38NB02 and 38K101SB Units 5 9 41N1235

Leinart gineering Company 56 50904 2 Htch Covers and Fres 38N203 Precipitator Supports

Chlorination Building Frames and Covers 38NS04 and 38NS05 Units 1 4 41NS36 and 41N237

Equipment Plans 37W202 Trash Sluice 38NSO6 Units 5 9 41N1236 and 41NIS37

General Arrangement 37W210 Grating Blocks 7 13 Otline 41NS40

Piping and Equipment Temporary 37W4 0 Plans and Details 38N207 Block 14 Outline 41N241

Piping and Equipment 37W425 and 37W426 Reliance Steel Products Company C53 15230 Blocks 54 56 61 and 63 Reinforcement 41N25S

Heating and Ventilating Blaw Knox Company C54 22361 Blocks 55 and 62 Reinforcement 41N254

Plans Sections and Details 37W903 Crane Rails and Handrailing 38NS08 Blocks 30 33 Reinforcement 41N255

an 0 M Jones Company 565062B 1 Platforms Ladders and Blocks 57 and 64 Reinforcement 41NS56

Blast Heater Electrcmode Corp 5650622 2 Handrailing 38N209 and 38N210 Blocks 46 49 Reinforcement 41N258 and 41N259

Register Barber Colman Company 5650622 3 Cable Trays and Supports Slab at E1 754.0

Thermostats Graybar Electric Co 5650622 4 Plan and Sections 38NSll and 38NBS5 Blocks 1 4 Reinforcement 41N26S

Water Treatment Plant Details 38NBlS and 38N226 Blocks 5 and 15 S0 Reinforcement 41N1262

Equipment Plans 37W205 and 37WS06 Spiral Stairs 38NS13 S Line Wall Blocks 68 and 86

Fiping and Equipment 37W450 through 37W458 Water Treatment Building Reinforcement 41N268

Plumbing 37W460 Column Loc tion Plan and Column Schedule 38N215 Block 6 Reinforcement 41N272

Eeating and Ventilating Plans and Details 38Nsl6 Blocks 7 9 ll and 13 Reinforcement 41N282

Plans and Sections 37W911 Elevations and Details 38NS17 Blocks 8 and lS Reinforcement 41N284 and 41N285

Equipment 37W913 Stairs and Handrailing 38N218 and 38NS19 Block l0 Reinforcement 41N286 and 41N287

Fan Eustis Lancaster Associates C5219924 Frames and Covers 38N220 Block 14 Reinforcement 41NB88

Vaneaxial Fan Buffalo Forge Company C5S 19925
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9 PLATE 7

41 CIVIL CONT Blocks 46 65 lOLK10066 through 101K10085 Mobile Jib Cranes Benson Scaffold and

SUBSTRUCTURE CONT Blocks 66 and 67 E Sheets 10110 0086 Equipment Company C54 B2785

Turbine Foundation Blocks 68 81 lOiKl008 through 101K10101 Portable Platform Telescopers and Swing

Units 1 4 Outline 41N3OO through 41N30H Blocks 84 86 101KlO1O4 through 101KlO106 Stages Fidelity Sales Corporation C54 23429

Units 1 4 Reinforcement 41N304 through 41N306 Block 82 101K101E2 Hoists and Trolleys Nolang Company C55 2h052

Units 5 9 Outline 41N1300 and 4 N1301 Block 83 101KlOlS3 Trucks Automatic Transportation Company 56 50153 1

Units 5 9 Reinforcement 41N1304 and 41N1305 Electric Driven Trucks Clark

Units 5 8 Alteration Outline 41B10628 SUPERSTRUCTURE Equipment Company 59 34788

Units 6 8 Alteration Reinforcement 41C10629 Outline and Reinforcement

Unit 9 Reinforcement Substitution 41B10661 Slab E1 744.0 45ELECTRICAL

Distilled Water Storage Lining Units 1 4 41N400 through 41N403 EQUIPMENT

Blocks 30 33 4 N309 Units 5 8 41Nl 00 and 41N1401 Generator Main and Neutral Leads Plan

Blocks 34 38 41N1309 Unit 9 41N1402 and Sections

Top Slab E1 725.0 Battery Boom Roof Slab 41N404 Units 1 4 45N200

Outline and Reinforcement Slabs E1 779.0 and 779.83 41N405 Units 5 9 45NS01

Units 1 4 41N310 sid 4 N311 Turbine Room Floor Slab El 765.0 Neutral and Exciter Cubicles Plans

Units 5 9 41N1310 and 41El311 Units 1 4 41N407 through 41Nhl0 Sections and Elevations

Units 5 9 41N1320 Units 5 8 41N1407 and 41N1408 Units 1 4 45NS02

Blocks 30 33 Outline 41N3 l Unit 9 41N1409 Units 5 9 45N203

Blocks 30 33 Reinforcement 41N313 Boiler Room Floor Slab E1 765.0 Generator Leads Housing Sections and Details

Foundation Details Outline and Reinforcement Units 1 4 41N411 through 41N414 Units 1 4 45NS04

Units 1 4 41N315 and IN316 Uhits 5 8 41N1411 and 41N1412 Units 5 9 45H208

Units 5 9 41N1312 through 41N1314 Unit 9 41N1413 Generator Leads Ho siug Plans and Sections

Blocks 6 8j and 12 Reinforcement 41N318 Roof E1 781 T and Machinery Room loor Units i4 45NS06

Blocks l0 and 14 Reinforcement 41N319 E1 859.3 and 860.6 41N415 Units 5 9 5N210 and 45NBIOA

Blocks 55 57 62 64 69 78 and 80 Floor Slab El 793.0 Bus Connectors Drilling and Details

Reinforcement 41N323 Units 1 4 41N417 Units i4 45N218

Blocks 88 86 77 and 79 Outline and Units 5 8 41N1417 Units 5 9 45N219

Reinforcement 41N324 Floor Slabs E1 827.0 and 843.0 41N418 Unit Station Service Transformers 1 4 Leads

Pulverizer Foundation Outline and Service Bay Housing Plans Sections and Details 45NS20

Reinforcement 41N1315 Floor Slab E1 765.0 4 N440 through 41N443 Unit Station Service Transformers 5 9 Leads

Blocks 34 38 Reinforcement 41N1316 Floor Slab E1 79.0 4 N445 and 4446 Housing Plans Sections and Details 45NESl

Blocks 22 24 26 and 28 Floor Slab E1 782.0 41N449 4160 Volt Common Station Service

Reinforcement 41N1317 Roof Slabs El 754.79 and 779.83 41N1404 Transformer A Leads Housing Plan

Blocks 39 42 50 53 58 60 65 and 66 Roof E1 781.7 and Machinery Room Sections and Details SNE 2

Reinforcement 41N1318 Floor E1 859.3 41N1415 4160 Volt Common Station Service Transformer B

Blocks 44 and 81 Reinforcement 41N1321 Floor Slab E1 827.0 41N1418 Leads Housing Plan and Sections 45NB 6

Pulverizer Foundations Outline and Floor Slabs El 793.0 827.0 and 843.0 41N1419 Leads Housing Sections 45N228

Reinforcement 41N314 Fill Slab and Drainage Details Battery Room i and Motor Generator Sets

Top Slab E1 725.0 and 744.0 Outline Dust Collector Boom Roof 41N4B0 Plans Sections and Details 45N230

and Reinforcement 41N317 Precipitator Room Roof 41N1420 Battery Booms 2 and 3 and Motor Generator

Sable Tunnel Preeast Slabs Bets Plans and Sections 45N232

Outline 41N3BO Precipitator Room Roof E1 764.35 Crane Collector Rails Elevations

Reinforcement 41N3Sl and 41N322 Units i4 41N421 and Details 45NS34

Units 5 9 Outline and Reinforcement 41N1325 Units 5 8 41N1421 C02 Systems General Arrangement 45N236

Service Bay Coal Conveyor Room Floor El 843.0 General Amrar ement Plan El 744.0

Basement Floor and Walls Units 1 4 41N423 and 725.0 45WW250

Outline 41N325 and 41N326 Units 5 8 41N1423 Colleet6r for Coal Trippers Field

Boring Mill Foundation Outline and Boiler Room Roof Modification 45B250

Reinforcement 41B327 Units 1 4 41N424 through 41N426 Motor Data 18 Sheets 45B299

Basement Floor Units 5 8 E1 864.0 41N1424 4160 Volt Common nd Unit Board Busses Plan

Reinforcement 41N328 through 41N331 Units 8 E1 876 G 41NI425 Units 5 7 45N300

Basement Walls Reinforcement 41N332 and 41N333 Unit 9 E1 864.0 41N1426 Units 8 and 9 45N301

Metal Shears Fottudation Outline and Unit 9 E1 876.0 41NE427 4160 Volt Cow non and Unit Board Bsses

Reinforcement 41B335 Turbine Room Roof Sections and Details

Floor Design Data 41N603 Units i4 41N428 and 41N4S 9 Units 5 7 45N302

Excavation and Backfill Cross Units 5 8 41NI428 and 4 NI4B 9 Units 8 and 9 45N303

Sections 4 Sheets 101K10254 Unit 9 41N1430 Outline and General Arrangement

Service Bay and Powerhouse Loading Precipitator Room Roof and Conveyor 4160 Volt Unit Board 9 45N304

Platform Outline and Reinforcement 41N334 Room Floor Unit 9 41N1431 480 Volt Unit Board 9 45N305

Turbine Generator Foundation Design Diagram Alabama Cement Tile Co C5218532 and C54 15883 480 Volt Unit Board 7 or 8 45N306

Unit i4 41N605 Floor Design Data 480 Volt Boiler Room Ventilating Board 45N307

Units 5 8 41N607 and 41N608 Units i4 41N600 480 Volt Turbine Room Ventilating Board 45N308

Block 50 Outline 41NiSl0 Units 5 9 41N601 Lighting and Heating Board 4 45N310

Blocks 51 53 and 60 Outline 41N1211 and 41NiS12 South Endwall Alterations 41B10741 Lighting and Heating Board 5 45N311

Blocks 34 43 Outline 41N1214 and 41N1215 480 Volt Chemical Feed Board 2 45N312

Blocks 21 29 0 tline 41N1240 44MECHANICAL OPERATING Instrt nent Transformers Westinghouse Electric

Block 44 Outline 41N1243 and 41NlS44 Turbine Boom Overhead Cranes Corporation C5213936 C53 28649 and C55 15062

Blocks 82 and 83 Outline 41N1247 Arrangement 44N200 Test Devices and Transfer Trucks

Block 81 Outline 41NIB49 Trolley Arrangement 44N201 ITE Circuit Breaker Company 57 53123

Blocks 39 42 Reinforcement 41N125S Lifting Beam Arrangement 44N210 Current Transformer Standard

Block 43 Reinforcement 41NlS53 Lifting Beam Details 44N211 Transformer Company 59 34808

Block 34 Reinforcement 41N1254 Cyclops Iron Works 051 27122 Thrust Bearing Temperature Relay Weston

Block 35 Reinforcement 41N1255 Saddles for Lifting Transformer 44A050S Instruments 59 58125

Blocks 36 and 38 Reinforcement 41N1256 Arrangement for Fastening Saddles Summons Bell for Issue Counter in Service

Block 37 Reinforcement 41NlS57 to 180 Ton Lifting Beam 44Bi0717 Bay Store Room 45B10799

Block 50 Reinforcement 41NlS58 and 4iN1259 Untanking Hoist Relocation of Unit 4 Precipitator Controls 45C10935

Blocks 51 and 53 Reinforcement 41N1260 and 41N1261 Arrangement 44NES0

Blocks 52 and 60 Reinforcement 41N1263 and 41NIS64 George M Meriwether Company C53.17893 LIGHTING

Block 81 Reinforcement 41NlS76 and 41N1277 Miscellaneous Handling Equipment Hoists Fixture Schedule 45W400 through 45W403

Blocks 21 23 25j 27 and 29 Arrangement 44N300 Turbine Ray

Reinforcement 41NIS82 Wright Hoist Manufacturing Division C53 25152 Floor E1 725.0

Blocks 2E and 26 Reinforcement 41NIS84 Miscellaneous Handling Equipment Jib Craes Units i and 2 Plan 45404

Blocks 24 and 28 Reinforcement 41NIS86 Arrangement 44N301 Units 3 and 4 Plan 45W405

Block 44 Reinforcement 41NISgO and 41NIS91 HM Sewrie and Company C53 25150 Units 5 and 6 Plan 45N5404

Blocks 82 and 83 Reinforcement 41NIS93 and 41NIB94 Service Bay Units 7 and 8 Plan 45W5405

Temporary Pump S nps 41BIOIQ4 Loading Platform Jib Crane Electric Hoist Unit 9 Plan 455406

Settlement Check Points Arrangement 44B302 Floor E1 725.0 and 744.0

Location 41B10377 Yale and Towne Manufacturing Company 57 53583 Units 1 4 Sections and Details 45408

Tabulation of Levels B Sheets 41C10378 Machine nop 5 Ton Overhead Crane Units 5 9 Sections and Details 45W5408

Floor Slabs Partial Pours 41A10487 General Arrangement 44N310 Floor E1 744.0

Bar Substitution Spacing 41Ai0648 Fidgeon Thomas Iron Company C52 IN869 Units 1 and 2 Plan 45W410

Access to Powerhouse E1 723.0 41K10673 Hoist above Hatch Arrangement 44B320 Units 3 and 4 Plsn 45N i1

Slab E1 744.0 Outline and Reinforcement 41A10678 Monorail Hoist for Storeroom Areas Units 5 and 6 Plan 45W5410

Floor Slab Openings for Pipe Erection 41Ci0693 Harnischfeger Corporation C54.18386 Units 7 and 8 Plan 5W5 Ii

Substructure Reinforcement Platform Scales Fairbanks Morse Unit 9 Plan 45W5412

Alternates for Long Radius Bends 101A10016 and Company C53 17418 Ventilating Plenum E1 65.0 Plans

Revised Par List 101AlO019 Skids and Lifting Handles Equipment and Sections 45W415

Bar Equivalent Table 101AlO020 Engineering Company C53 18648 Floor E1 765.0

Blocks 55 57 62 and 64 Dock Boards Units 1 and S Plan 45W416

Supplemental Details 101Bl0Ol7 Materials Handling Equipment Company C53 19 5 s Units 3 and 4 Plan 45W417

Final Rock Cross Sections Magnesium Company of America C53 24756 Units 1 8 Sections and Details 45W420

Blocks lS1 101Kl0OBl through 101Klo041 Lift Trucks Nixon M chinery and Units 5 and 6 Plan 5W5416

Blocks 24 38 101KlO044 through 101K10058 Supply Con any C58 19253 Units 7 and 8 Plan 45W5417

Block 40 101Kl0060 Platform Trucks Lift Trucks Incorporated C53 19424 Unit 9 45W5 18

Block 41 lOiKlO061 Hand Truck Raller Jib Cranes and Rope Boiler Bmom Heater and Bunker Rays

Block 44 2 Sheets 101K10064 Tackle Clark Hopkins Equipment Company C53 25148 Floor E1 725.0 and Cable Gallery E1 745.75

Units i and 2 Plans 45W42

Units 3 and 4 Plans 45N423
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PLATE 8

45 ELECTRICAL COHT walkways E1 776.87 to 793.87 161 kv Bus Differential and Break up

LIGHTING COHT Units 5 and 6 Plan and Sections 45W5479 Circuits 45N55B

Boiler Room Heater and Bunker Bays Cont Unit 9 plan 45W5481 d c Schematic

Floor E1 735.25 and 744.0 Walkw ys El 776.87 to 815.21 Turbine Generator Control Voltage

Units 1 and 2 Plans and Details 45W424 Units 7 and 8 Plans 45W5480 Regulator and Mscellaneous Circuits 45N554

Units 3 and 4 Plans 45W425 Walkways El 825.5 to 831.33 Bus Differential BuS Break up and

Units 5 and 6 Plan and Section 45W5425 Units 5 and 6 Plan and Sections 45W5488 Miscellaneous Circuits 45N555 and 45N556

Units 7 and 8 Plans 45W5426 Units 7 and 8 Plan 45W5489 161 kv Line Control

Unit 9 Plan and Section 45W5427 Unit 9 Plan 45W5490 K31 Number 2 and K27 Number B Lines 45N557

Floor E1 725.0 and Cable Gallery E1 745.88 Precipitator Area El 764.62 K31 Number 1 Line and Spare Oil

Units 5 and 6 Plans 45W5422 Units 1 4 plans and Details 45W 67 Circuit Breaker 45N558

Units 7 and 8 Plans 45W5423 Units 1 4 Details 45W 68 K33A and F27 1 Lines 45N559

Unit 9 Plans 45W5424 Units 5 9 Plans and Details 45W5465 K33B Line and Spare Relays i 45N560

Boiler Room Heater Bay Boiler Room Boiler Bunker an Heater Bays K33C and K33 D Lines 45N564

Floor E1 765.0 Floor El 765.0 to 789.25 K33E and K33 F Lines 45N565

Units 1 4 Plan and Sections 45W428 Units 1 4 Sections and Details 45W 69 161 kv Spare Relays 2 and Miscellaneous 161 kv

Units 5 9 Plan 45W5428 Units 5 9 Sections and Details 45W5469 Oil Circuit Breaker and

Unit Control Rooms E1 765.0 Service Bay Modification Control 45N561

Units 1 4 Plan and Sections 45W434 and 45W435 Floor El 751.0 Plan Generator Back up

Unit 9 Plan and and Details 45W482 and 45W 83 Units 1 4 45N56B

Sections 45W5437 through 45W5439 FloOr E1 765.0 Units 5 9 45N569

Floor E1 793.0 and 809.0 Plan and Details 45W 86 and 45W487 161 kv Spare Relays 45N563 and 45N566

Units 1 and 2 Plan and Details 45W443 Fixture Details 45W497 Main Transformer and 161 kv Spare Oil

Units 3 and 4 Plan and Sections 45W444 Alterations 45El0634 Circuit Breakers 45N567

Units 5 and 6 Plan and Sections 45W5443 Service Bay Office Wing Turbine Generator Control Units 5 9 45N568

Units 7 and 8 Plan and Sections 45W5444 Floor El 751.0 Plan and Sections 45W 94 Hydrogen Dmmp Valve and Turbine Water FOg System

Unit 9 Plan and Sections 45W5445 Floor El 765.0 Plan and Sections 45W495 Units 1 4 45N589

Floor E1 827.0 and 843.0 Floor E1 779.0 Plan and Sections 45W496 Units 7 9 45N5679

Units 1 and 2 Plan and Details 45W449 Lighting under Unit Control Bench Boards 45Bi0715 Units 5 and 6 45N5688

Units 3 and 4 Plan and Details 45W450 Cover for Opening at Oil Viewing Turbo Generator Auxiliary Schematic

Unit 9 Plans 45W5451 Station Light 45A10848 Diagram Units 59 45N598

Floor E1 827.0 to 859.33 Gland Seal Gage Lights Units i4 45B10851 Generator Hydrogen System Units 5 9

Units 5 and 6 Plans and Sections 45W5449 32 Volt Portable Lighting Schematic Diagram 45N599

Units 7 and 8 Plans 45W5550 Receptacle Cluster 45Al0774

Boiler Room Boiler Bay AUXILIARy SWITCHBOARDS AND STATION SERVICE WIRING

Walkway E1 742.5 Plan 45W 57 MAIN AND CONTROL WIRING Unit Control Boards

Floor E1 725.0 Development Single Line 45N500 Unit i

Units i and 2 Plan and Details 45W459 Main Single Line Benchboard Panel K 45N600 and 45N601

Units 3 and 4 Plan and Details 45W460 Units 1 h 45N502 and 45N503 Benehboard Panel L 45N602

Walkway E1 753.0 to 756.91 Units 5 9 45N505 through 45N507 Benehboard Panel M 45N603

Units i and 2 Plan and Details 45W461 Telephone and Code Call System Benchboard Panels N and 0 45N604

Units 3 and 4 Plan and Details 45W462 Single Line 5N508 through 45N510 Panel VB A 5N605

Floor E1 725.0 to 753.0 and 775.87 to 848.0 Intercommunication and Paging Panel VB B 45N606

Sections and Details 45W463 Systems Single Line 45N511 nd 5N512 panel VB C 45N607

Walkways E1 776.87 to 780.25 Connection Diagrams panel VB D 45N608

Units 1 and 2 Plans and Sections 45W475 Generator and Transformer Circuits Panel VB E 45N609

Units 3 and 4 Plans and Sections 5W476 Unit 1 5N51 Panels VB F and VB J 45N610

Floor E1 801.63 Unit S 45N515 Panel VB G 45N611

Units 1 and S Plan and Sections 45W479 Unit 3 45N516 panel VB H 45N612

Units 3 and 4 Plan 45W480 Unit 4 5N517 Unit 2

Floor E1 817 O to 822.5 Unit 5 45N518 Denchboard Panel P 45N615 and 45N616

Units i and 2 Plan and Details 45W488 Unit 6 45N520 Benchboard Panel L 45N617

Units 3 and 4 Plan 45W489 Unit 7 45N592 Benehboard Panel M 45N618

Floor El 834.0 to 844.5 Unit 8 45N594 Benchboard Panels N and Q 45N619

Units 1 nd B Plan and Details 45W492 Unit 9 45N596 Panel VB A 45N620

Units 3 and 4 Plan 45W493 Generator Hydrogen System panel VB B 45NgS1

Unit ContrOl Room Unit 5 45N519 panel VB C 45N622

Units 5 8 Plan and Unit 6 5N521 Panel VB D 45N623

Sections 45W5434 and 45W5436 Unit 7 45N593 Panel VB E 45N624

Units 5 8 Plan 45W5435 Unit 8 45N595 Panels VB F and VB I 45N625

E1 725.0 to 734 33 Unit 9 45N597 panel VB G 45N626

Units 5 and 6 Plan and Details 45W5456 Ccm nonStation Service Transformers A and B 45N523 Panel VB H 45N627

Units 7 and 8 Plan and Details 45W5457 161 kv K31 Number and K27 Number B Lines Unit 3

Unit 9 Plan 45W5458 and Y in Transformer i 45N526 Benchboard Panel K 45 30 and 45N631

Walkway El 743.6 to 759.0 Main Transformer 2 Con nonStation Service Benchboard Panel L 45N632

Units 5 and 6 Plan and Sections 45W5459 Transformer A and 161 kv K31 Benehboard Panel M 45N633

Units 7 and 8 Plan 45W5460 Number 1 Line 45N528 Benchboard Panels N and 0 45N634

Unit 9 Plan 45W5461 161 kv E27 Number i Line and Main Panel VB A 45N635

Walkway El 795.15 to 809.0 Transformers 3 and 4 45N530 Panel VB B 45N 36

Units 5 and 6 Plan and Sections 45W5482 161 kv K33 A K33B and Future Lines 45N532 Panel VB C 45N637

Units 7 and 8 Plan 45W5 83 Main Transformers 5 and 6 and Future Line 45N533 Panel VB D 45N638

Unit 9 Plan 45W548 161 kv MC and MD Lines and Common Station panel VB E 45N639

Floor El 817.0 and Stair E1 809.31 to 822.5 Service Transformer P 45N53 Panels VB F and VB J 45N640

Units 5 and 6 Plan and Sections 45W5485 Main Transformers 7 and 8 45N535 panel VB G 45N641

Units 7 and 8 Plan 45W5486 161 kv K33 e line and Main Transformer 9 45N536 Panel VB H 45N642

Unit 9 Plan 45W5487 161 kv MF Line 45N537 Unit 4
Walkway El 834.0 to 842.31 Instrumentation and Auxiliaries Benchboard Panel p 45N645 and 45N646

Units 5 and 6 Plan and Sections 45W5491 Turbine 1 45N570 and 45N571 Benchboard Panel L 45N647

Units 7 and 8 Plan 45W5492 Turbine 2 45N572 and 45N573 Benchboard Panel M 45N648

Unit 9 Plan and Detail 45W5493 Turbine 3 45N574 and 45N575 Benchboard Panels N and Q 45N649

Induced Draft Fan Area Turbine 4 45N576 and 45N577 panel VB A 45N650

El 764.5 Units i4 Plan and Details 45W464 Turbine 5 45N578 sad 45N579 Panel VB B 45N651

El 765.5 Units 5 9 Plan 45W5464 Turbine 6 45N580 and 45N581 Panel VB C 45N652

Boiler Room Boiler and Bunker Bays TurbIne 7 45N582 and 45N583 panel VB D 5N653

Floor E1 765.0 to 771.83 Turbine 8 45N584 and 45N585 Panel VB E h5N654

Units i and 2 Plan and Sections 45W465 Turbine 9 45N586 and 45N587 panel VB F and VB I 451 55

Units 5 and 6 Plan 45W5466 Shift ugineer’s Office Wattmeter Panel 45N588 Panel VB G 45N656

Unit 9 Plan 45W5468 Generator Exciter Cubicle Panel VB H 45 57

Floor El 765.0 to 786.0 Units 1 4 45N590 Unit 5

its 3 and 4 Plans 45W466 Units 5 9 45N591 Benchboard Panel K 45N5600 through 45N5602

Units 7 and 8 Plans 45W5467 a c Schematic Benchboard panel L 45N5603 and 45N5604

Floor El 843 O and Walkway El 848.0 to 856.5 161 kv BUs Differential and Bus Senchboard Panel M 45N5605

Units I and 2 Plan and Details 45W471 Break up Relays 45N524 and 45N553 Vertical Board Panel A 45N5606 and 45N5607

Units 3 and 4 Plan and Section 45W472 161 kv K31 Number 2 Future Line Vertical Board Panel B 5 5608 and 5N5609

Walkways El 789.25 to 793.0 and Future 69 kv Transformer 45N540 Vertical Board panel C 45N5610 and h5N5611

Units 1 and 2 Plan and Sections 45W477 161 kv F27 Number 2 Line and Generator i 45N541 Vertical Board Panel D 45N5612

Walkways E1 789.25 to 815.21 161 kv K31 Number 1 Line Generator 2 Vertical Board Panel E 45N5613

Units 3 and 4 Plans 45W478 and Co on Station Service Transformer A 45N542 Unit 6

Walkw ys E1 825.5 to 829.75 161 kv 27 Number i Line and Generator 3 45N543 Senchboard panel N 5N5615 througdn45N5617

Units 1 and 2 Plan 45W490 Generator 4 and 161 kv Future Line 45N544 Benchboard Panel O 45N5618 and 45N5619

Units 3 and 4 Plan and Sections 45W491 161 kv K33 A and K33 B Lines 45N545 Denchboard Panel P 45N5620

Floor E1 753.0 to 791.54 Units 5 9 Generator 5 45N546 Vertical Board Panel A 45N56 1 and 45N5622

Sections and Details 45W5463 161 kv K33 C Line and Generator 6 45N547 Vertical Board Panel B 45N5623 and 45N5624

Floor E1 853.0 to 8 8.83 161 kv K33 D Line and Common Station Vertical Board Panel C 45N5625 and 45N5626

Units 5 and 6 Plan 45W5471 Service Transformer B 45N548 Vertical Board Panel O 45N5627

Units 7 and 8 Plan 45W5472 Generator 7 45N549 Vertical Board Panel H 45N5628

Unit 9 plan and Detail 45W5473 161 kv K33 E Line and Generator 8 45N550

161 kv E33 F Line and Generator 9 45N551
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PLATE 9

45 ELF TBICAL CONT Ash Sluice Water System 480 Volt Motor Outline and General Arrangement

AUXILIARy SWITCHBOARDS AND STATION SERVICE WIRING Operated Valves and M scellaneous 45N5730 4160 Volt Co on Board A Section 1 45N691

CONT 480 Volt Unit Boards Lighting and Heating Board i Service Bay 45N692

Unit Control Boards Cent Board 1 45N5731 Lighting and Heating Board 2 45N693

Unit 7 Board S 45N5736 Lighting and Heating Board 3 45N694

Benchboard panel K 45N5630 through 45N5632 Board 3 45N5741 4160 Volt Co on Board A Section 2 45N695

Benchboard Panel L 45N5633 and 45N5634 Board 4 45N5746 4160 Volt Co on Board B Section 2 45N696

Benchboard panel M 45N5635 Board 5 45N5751 4160 Volt Unit Board 1 45N701

Vertical Board panel A 45N56 5 and 45N5637 Board 6 45N5757 4160 Volt Unit Boards S or 4 45NTG2

Vertical Board panel B 45N5638 and 45N5639 Board 7 45N5763 4160 Volt Unit Board 3 45N703

Vertical Board Panel C 45N5640 and 45N5641 BOard 8 45N5769 4160 Volt Unit Boards 5 or 6 45N704

Vertical Board panel D 5N5642 Board 9 45N5775 and 45N5776 4160 Volt Unit Boards or 8 45N705

Vertical Board panel E 45N5643 480 Volt a c Motor Operated Valve Cabinets 480 Volt Cozm on Board 1 45N706

Unit 8 Unit i Cabinet A 45N5732 480 Volt Co on Board 2 45N707

Benchhoard panel N 45N5645 through 45N5647 Unit i Cabinet B 45N5733 480 Volt Unit Board i or 3 45N708

Benchboard Panel 0 45N5648 and 45N5649 Unit 2 Cabinet SA 45N5737 480 Volt Unit Board S or 4 45N709

Benchboard Panel P 45N5650 Unit 2 Cabinet EB 45N5738 480 Volt Unit Board 5 or 6 45N710

Vertical Board panel A 45N5651 and 45N5652 Unit 3 Cabinet 3A 45N5742 480 Volt Raw Water Board i 45N711

Vertical Board Panel B 45N5653 and 45N5654 Unit 3 Cabinet 3B 45N5743 480 Volt Raw Water Board g 45N712

Vertical Board panel C 45N5655 and 45N5656 Unit 4 Cabinet hA 45H5747 480 Volt Boiler Rosa Ventilating Boards

Vertical Board panel G 45N5657 Unit 4 Cabinet 4B 45N5748 Units 1 4 45N713

Vertical Board Panel H 45N5658 Unit 5 Cabinet 5A 45N5752 Units 5 8 45N714

Unit 9 Unit 5 Cabinet 9E 45N5753 480 Volt Turbine Room Ventilating Boards

Bonchboard Panel K 45N5 60 through 45N5662 Unit 5 Cabinets 5A and 5B 45N5754 Units i4 45N715

Benehbeard panel L 45N5663 and 45N5664 Unit 6 Cabinet 6A 45N5758 Units 5 8 45N716

Bcnchboard panel M 45N5665 Unit 6 Cabinet 6B 45N5759 4160 Volt Common Board B Section i 45N717

Vertical Board panel A 45H5666 and 45N5667 Unit 6 Cabinets 64 and 6B 45N5760 Service Bay

Vertical Board Panel B 45N5668 and 45N5669 Unit 7 Cabinet 7 A 45N5764 480 Volt Ventilating Bo rd 45N718

Vortical Board Panel C 45N5670 and 45N5671 Unit 7 Cabinet 7B 45N5765 480 Volt Air Conditioning Board 45N719

Vortical Board Panel D 45N5672 Unit 7 Cabinets 7A and 7 B 45N5766 480 Volt Auxiliary Board 45N720

Vortical Board Panel Q 45N5673 Unit 8 Cabinet 8A 45N5770 480 Volt Oil Purification Board 45N 21

Units 5 9 Soot Blower Control Panel Unit 8 Cabinet 8B 45N5771 480 VOlt Chemical Feed Board 1 45N722

Panel F 45N5702 Unit 8 Cabinets 8A and 8B 45N5772 4160 Volt Common and Unit Board Bosses

Connection Diagrams Unit 9 Cabinet 9A 45N5777 Plan 45N697

Boiler and Turbine Accessories Unit 9 Cabinet 9B 45N5778 Sections and Details 45N700 and 45N723

Unit i 45N613 and 45N614 Unit 9 Cabinets 9A and 9 B 45N5779 Battery Board i Front Elevation 45N698

Unit 2 45N628 and 45N629 480 Volt Boiler Room Ventilating Boards Battery Board 2 Front Elevation 45N699

Unit 3 45N643 and 45N644 Unit i 45N5734 Single Line

Unit 4 45N658 and 45 559 Unit 2 45N5739 4160 Volt a c Auxiliary Power

Ignition Burner Control Unit 5 45N5744 Units 1 4 4N724

Units 1 4 45h688 Unit 4 45N5749 Units 5 9 45NTS5

Units 5 9 45 89 Unit 5 45N5755 Units 1 9 5N726

Combustion and Boiler Feed Water Unit 6 45N5761 Unit 480 Volt Auxiliary Power

Electric Controls Unit 7 45N5767 Units 1 4 45N727

Amplifier panel Unit 8 45N5773 Units 5 9 45N728

Units i4 45N690 Unit 9 45N5798 Unit Soot Blowers Units 5 9 45N729

Units 59 45N5696 and 45N5697 480 Volt Turbine Room Ventilating Boards Lighting and Heating System

Units I 4 45N5693 Unit i 45N5735 Units 7 9 45N730

Units 5 9 45N5698 and 45N5699 Unit 2 45N5740 Units 1 9 45N731 and 45N732

Cow non 4160 Volt Auxiliary Board A 45N748 Unit 3 45N5745 480 Volt CO mmon Auxiliary Board 1 45N733

Common 4160 Volt Auxiliary Board B 45N749 Unit 4 45N5750 480 Volt Raw Water Pun R Board i 45N734

Rebeater Temperature Controls 45N752 Unit 5 45N5756 480 Volt Raw Water Pump Board 2 45N735

Superheater Temperature and Coal Air Unit 6 45N5762 250 Volt d c Battery System 1 45N736

Temperature Controls 45N 54 Unit 7 45N5768 250 Volt d c Battery System 2 45N7 7

pH and Main Stesun Conductivity Recorders Unit 8 45N5774 Electrostatic Fly Ash Precipitator

Units 1 4 45N760 Unit 9 45N5799 Units 5 9 45N738

Units 5 9 45N 63 Thermocouples Resistance Temperature Clock and Chart Drive System 1 45N739

Ash Sluice System Detectors and Miscalls Icons Clock and Chart Drive stem 2 45N740

Units 1 4 45N761 Unit 5 5N5780 through 45N5782 250 Volt d c Battery System 3 4541

Units 5 9 45N762 Unit 45N5783 through 45N5785 Clock and Chart Drive System 3 45N 42

Ash Handling System Units 5 9 45N764 Unit 7 45N5786 through 45N5788 480 Volt Common Auxiliary Board S 45N743

480 Volt Connon Auxiliary Unit 8 45N5789 through 45N5791 Battery Board 3 Front Elevation 45N744

Board 1 45N770 and 45N771 Unit 9 45N5792 through 45N5794 480 Volt Air Conditioning Board in Service

480 Volt Colmmon Auxiliary Reheat and Superheat Stessn Temperature Controls Bay Panel i Internal Wiring 45N781

Board 2 45N772 and 45N773 Units 5 9 45N5795 Combustion and Boiler Feed Water Electric Controls

480 Volt Raw Water Board 1 454 76 and 45N777 Internal Units 5 9 45N5796 Functional Block Diagram

480 Volt Raw Water Board 2 45N778 and 45 79 Coal Air Temperature Connections and Units 1 4 45N5690 and 45N5691

Servicc Bay Pulverizer Feeder No Coal Detectors 5N5797 Functional Schematic Diagram

45 D Volt Ventilation Board 45N780 Stack Pressure Booster Fans A and B 45NI0880 Units 5 9 45N5695

480 Volt Air Conditioning 4160 Volt a c Auxiliary Power 4160 Volt Au xiliary Switchboards Westinghouse

Board 45N78 through 45N785 dc Schematic 45N660 through 45 66 Electric Company C523871 and 56 50367

480 Volt Icating Boilers 45N789 and 45 790 Schematic Diagrams 480 Volt Auxiliary Switchboards

0 Volt Auxiliary Board 45N791 480 Volt At xiliary Power IrE Circuit Breaker CO any C533516

4 0 Volt MiscF 11aneous Cabinets 45N792 Units 1 9 45N670 through 45N673 Northeastern gineering Company C533517

Chu mical Fued Board i h5k 86 Units 5 9 45N674 480 Volt Chlorinator Board Northeastern

Chemical Feed Board 2 45N787 Units 1 9 45N675 and 45N687 agineering Incorporated 56 50597

Oil Purification Board 45N788 Boiler Ignition Units i4 45N676 4160 Volt Auxiliary Power Switchboards

Unit Annunciator Relay Cabinets Air Conditioning Control Service Bay 45N677 Westinghouse Electric Compaay 56 50727

Units i4 45N796 480 Volt a c Motor Operated Valves Annunciators for Unit Control Boards

Units 5 9 45N797 Units i4 45N678 Autocall Company 57 53066

V rtical Board 219 Anntunciator Panels 45N799 Units 5 9 45N5678 Air Compressor Control panels 45B10406

Turbine Thrust Bearing hermocouple Transformer Cooling Syste 480 Volt Distribution Panel E1 783.0 45ELO496

Units 5 9 45N5676 Units 1 4 45 79 Insulating and Lubricating Oil Purifiers

Units 1 4 45N5677 Units 5 9 45N5683 Additions to Wiring 45B10577

250 Volt d c Valves 250 Volt d c Solenoid Operated Valves Wattmeter Panel Shift Engineers Office 45K10825

Units 1 4 45N5680 Units i4 45N6 O Radial Drill Service Bay Wiring 45B10830

Units 5 9 45N5681 Units 5 9 45N681 Soot Blower Plugs Wiring 45ELO865 and 45B10877

Wir d TV Equipment and Miscellaneous Steam Temperature Control panels for Ash Sluice Motor Operated Valves

Circuits 45N5684 Units 5 9 45N685 and 45N686 and Clinker Grinder Controls 45N10867 and 45N10868

WirLd Equipm nt and Oxygen Analyzers 45N5685 Annunciator System Fog Protection Panel Units 5 9 45B10914

Unit Soot Blowers Units 1 4 45N794 Fog Proof Cabinet Control Air Compressor

Nmit 5 9 45N5703 through 45N5707 Units 5 9 45N795 and 45 798 Panel 45El0915

E ctrostatic Fly Ash Precipitator Electrostatic Fly Ash Precipitator 45N5675

Units 5 9 45N5708 and 45N5709 Soot Blower Control Units 14 45N5682 COND AND GROUNDING

bnit 1 4 45N5710 Igniter and Pulverizer Feeder Units 5 9 45N56 6 Conduit and C ble Schedules 1671 Sheets 45C800

C02 System and Water Sprinkler System 45N5713 Coal Air Temperature Control Units 5 9 4 N5687 T rbine Bay

4i Volt Unit Auxiliaries 45N5717 120 Volt a c Emergency Motor Generator Floor E1 725.0

4160 Volt Auxiliary Boards Sets 45N5689 Units 1 8 qd 2 Floor plan 45W 01

Unit 1 45N5721 Combustion and Boiler Feedwater Electric Units 1 and 2 Ceiling Plan 45W 02

Unit 2 45N5762 Controls 45N569 S Units 3 and 4 Floor plan 45W803

Unit 3 45N5723 Unit Soot Blowers Units 59 45N5700 Units 3 and 4 Ceiling plan 45W804

Unit 4 45N5724 CO B System and Water Sprinkler System 45N5712 Units 1 4 Details

Unit 5 45N5725 480 Volt a c Auxiliary Power d c Schematic 45N682 and Sections 45W 05 through 45W 08

Unit 6 45N5726 480 Volt a c Auxiliary Power a c and Unit 5 Floor Plan and Details 45N5801

Unit 7 45N5727 dc Schematic 45N683 Unit 5 Ceiling Plan and Details 45N5802

Unit 8 45N5728 480 Volt Auxiliary Fow r Unit 6 Floor plan and Details 45N5803

Unit 9 45N5729 250 Volt d c Schematic 45N68 Unit 6 Ceiling Plan and Details 45N5804
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PLATE I0

45ELECTRICAL CONT Elevation f Line E1 793.0 to 864.0 Electric Precipitators E1 764.5

CONDUIT AND GROUNDING CONT Units 1 and 2 Columns 2 10 45W879 Units 14 Plan and Sections 45W964

Turbine Bay Cont Units 3 and 4 Colu mus 9 17 45W680 Units 5 9 Plan and Sections 45N5952

Floor El 725.0 Cont Unit 5 Columns 17 22 45N5929 Cable Trays

Unit 7 Floor plan and Details 45N5805 Unit 6 Colurans 22 28 45N5930 Units 14 Plan 45W967

Unit 7 Ceiling Plan and Details 45N5806 Unit 7 Colunms 27 33 45N5931 E1 744.0

Unit 8 Floor Plan and Details 45N5807 Unit 8 Columns 33 39 45N5932 Units 5 and 6 plan 45N6015

Unit 8 Ceiling Plan 45N5808 Unit 9 Columus 38 44 45N5933 Units 7 and 8 Plan 45N6016

Unit 9 Floor Plan and Details 45N5809 Floor E1 793.0 Units 5 9 Plan and Details 45N6017

Unit 9 Ceiling Pl8 l and Details 45N5810 Units 1 and 2 Plan and Details 45W891 Cable Tray Loading

Units 5 9 Sections Units 3 ea d 4 plan and Details 45 92 Units 14 Sections AA to LL 45W968

and Details 45N5811 through 45N5813 Units 5 and 6 Plan and Details 45N5956 Units 14 Sections 4 to TT 45W 69

Floor E1 744.0 Units 7 and 8 Plans 45N5957 Units 59 Sections AA to EE 45N6018

Units 1 and 2 Oil Purification Unit 9 Plan and Details 45N5958 Units 59 Sections FF to JJ 45N6019

Room Plan and Sections 45W815 Floor E1 809.0 Units 5 9 Sections KK to PP 45 5020

Units i and S Plan 45W617 Units i and 2 Plan and Details 45W897 Units 59 Sections QQ to g 45N5021

Units 3 and 4 Plan 45 18 Units 3 and 4 Plan and Details 45W 98 Units 59 Sections WW to AA AA 45N6022

Units 1 4 Details Units 5 and 6 Plans 45N5964 Units 59 Sections BB BB to FF FF 45N6023

and Sections 45W 19 through 45 22 Units 7 and 8 Plans 45N5965 Units 59 Sections GG GG to 94 MM 45N6024

Unit 5 Plan and Details 45N5851 Unit 9 plan 45N5966 grounding Plans El 725.0

Unit 6 plan and Details 45N5853 Floor E1 827.0 Units 14 45W979

Unit 7 plan and Details 45N5855 Units 1 and 2 Plan and Details 45W903 Units 59 45 N6010

Unit 8 Plan 45N5857 Units 3 and 4 Plan and Details 45W904 Grounding Plans E1 744.0

Unit 9 Plan and Details 45N5859 Units 5 and 6 Plan and Details 45N597 S Units 14 45k 80

Units 5 9 Details Units 7 and 8 Plans 45N5973 Units 59 45 N6011

and Sections 45N5861 through 45N5863 Unit 9 Plan and Details 45N5974 Grounding Plans El 765.0

Floor El 765.0 Floor E1 843.0 Units 14 45W981

Units i and 2 Plan 45W850 Units i and Plan and Details 45W909 Units 59 45N60IB

Units 3 and 4 Plan 45W831 Units 3 and 4 plan 45 i0 Control Cable Tunnel Plans and Sections

Units i4 Details and Sections 45W832 Units i4 Details and Sections 45W911 Units 14 45N985 through 45N987

Unit 5 Plan and Details 45W5898 Unit 5 plan and Details 45N5982 Units 5 9 45N5885 through 45N5888

Unit 6 Plan and Sections 45W5899 Unit 6 Plan 45N5983 Power Control Cabinets

Unit 7 Plan 45W5900 Unit 7 Plan and Details 45N5984 Transformer yard Units 1 4 45 90

Unit 8 plan 45W5901 Unit 8 plan 45N5985 Units 5 9 45W991

Unit 9 plan and Sections 45W5902 Unit 9 Plan and Details 45N5986 Service Bay

Ventilation Plenum E1 765.0 Units 5 9 Details and Sections 45N5987 Floor El 751.0

Units 1 4 Plan 45W633 Boiler Boom Boiler Bay ColUmns k r Plan 45W 98

Units 1 4 Details and Floor El 725.0 Details and Sections 45W1000

Sections 45N834 through 45N836 Units 1 and 2 plsll 45W917 Plan Details and Sections 45W1001

Units 5 7 Plan 8 nd Section 45W5891 Units 3 and 4 Plan 45 18 Floor E1 765.0

Units 8 and 9 Plan and Sections 45W5892 Units 1 4 Details Columns k r Plan 45WI006

Units 5 9 Details and Sections 45W919 and 45W920 Details and Sections hSWlO08 and 45WlOlO

and Sections 45W5893 through 45W5897 Unit 5 Plan and Details 45N5835 480 Volt a c and 250 Volt d c Distribution

Boiler Room Heater and Bunker Bays Unit 6 Plan and Details 45N5836 Cabinets 45WI017

Floor E1 725.0 Unit 7 Plan and Details 45N5837 Conduit Boxes Drilling

Units 1 and 2 Floor Plan and Details 45W844 Unit 8 Plan and Details 45N5838 and Details 45W1086 and 45W1067

Units 1 and 2 Ceiling Plan and Details 45W845 Unit 9 Plan and Details 45N5839 Conduit Boxes 45C10633

Units 3 and 4 Floor plan 45 46 Units 5 9 Details Service Bay Office Wing

Units 3 and 4 Ceiling Plan and Details 45W847 and Sections 45N5840 through 45N5842 Floor El 751.0 Columns rw Plan 45W999

Units i4 Details Floor El 753.0 Floor El 765.0

Sections 45 48 and 45W849 Units i and H Plan 45 25 Colunms rw Plan 45W1007

Unit 5 Floor Plan and Details 45N5818 Units 3 and 4 Plan 45 926 Details and Sections 45WI009

Unit 5 Ceiling Plan and Sections 45N5819 Units 1 4 Details Floor E1 779.0

Unit 6 Floor Plan and Details 45N5820 and Sections 45W927 and 45W928 plan 45w1014

Unit 6 Ceiling Plan and Sections 45N5821 Unit 5 Plan 45N5843 Details and Sections 45W1015

Unit 7 Floor Plan and Details 45N5822 Unit 6 Plan 45N5844 Conduit BOx Indexes

Unit 7 Ceiling Plan 45N5823 Unit 7 Plan 45N5845 Boxes 1250 45W1019

Unit 8 Floor Plan and Details 45N5824 Unit 8 plan 45N5846 Boxes 251 500 45WI020

Unit 8 Ceiling Plan 45N5825 Unit 9 Plan 45N5847 Boxes 501 750 45WI021

Unit 9 Floor Plan 45N5826 Units 5 9 Details and Sections 45N5848 Boxes 751 i000 45WI022

Unit 9 Ceiling Plan 45N5827 Floor E1 765.0 Boxes 1001 1250 45Wi023

Units 5 9 Details and Sections 45N5828 Units i and 2 Plan 45W935 Boxes 1251 1500 45WI024

Floor E1 744.0 Units 3 and 4 Plan 45V 936 Boxes 1501 1750 45WI025

Units i and 2 Floor Plan and Details 45V 361 Units 1 4 Details and Sections 453 37 Special Conduit Boxes Drilling

Units i and 2 Ceiling Plan and Details 45W 362 Unit 5 Plan 45N5937 and Details 45WI032 and 45W 033

Units 3 and 4 Floor Plan and Details 45W 63 Unit 6 Plan 45N5938 Conduit Boxes Drilling

Units 3 and 4 Ceiling Plan and Details 45W664 Unit 7 Plan 45N5939 and Details 45W1034 through 45WI049

Units 1 4 Details Unit 8 Plan 45N5940 Steam Temperature Cubicle Units 59 45N6026

821d Sections 45 5 and 45W866 Unit 9 Plan 45N5941 Soot Elowers Control Cubicles Units 5 9 45W6027

Unit 5 Floor Plan and Details 45N5868 Units 5 9 Details 4160 Volt Unit Board Circuits Units 5 9 45N6028

Unit 5 Ceiling Plan and Details 45N5869 Sections 45N5942 and 45N5943 Concrete Spacers for Embedded

Unit 6 Floor Plan and Details 45N5870 Walkways El 801.6 to 848.0 Transite Conduit 4541044

Unit 6 Ceiling Plan and Details 45N5871 Units i and H Plan 45 947 Concrete Encasement for Conduits 45A10269

Unit 7 Floor Plan 45N5872 Units 3 and 4 Plan 45W948 Conduit Box for Control Air Compressors 45410439

Unit 7 Ceiling Plan and Details 45N5873 Units 1 4 Sections 45W951 Wiring Gutter for Battery Board 1 45B10456

Unit 8 Floor Plan 45N5874 Units 5 9 Details Location of Concrete Inserts for Bus to

Unit 8 Ceiling Plan and Details 45N5875 and Sections 45N6007 through 45N6009 4160 Volt Unit Board 4 45CI0458

Unit 9 Floor Plan 45N5876 h Line E1 753.0 to 848.0 Cable Gutter for Common Board Al 42

Unit 9 Ceiling Plan and Details 45N5877 Sections and Details 45N5944 through 45N5946 El and B2 45C10461

Units 5 9 Details Walkways E1 801.63 to 817.0 Cable Gutters for 480 Volt Unit Boards 1 4 45AI0485

and Sections 45N5878 through 45N58 O Unit 5 Plan 45N5992 Grounding Details for Generator

Floor El 765.0 Unit 6 plan 45N5993 Leads Housing 45Ni0542

Units 1 and 2 Plans and Details 45W873 Unit 7 Plan 45N5994 Cable Gutters and Terminal Block

Units 3 and 4 Plans and Details 45 74 Unit 8 Plan 45N5995 Mounting Details Unit 5 45NI0725

Units 1 4 Details Unit 9 Plan 45N5996 Boxes for Units 8 and 9

and Sections 45W875 and 45 876 Walkways El 817.0 to 834.0 Soot Blower 45B10791 and 45B10794

Unit 5 Plan and Details 45N5909 Unit 5 Plan and Details 45N5997 Soot Blower Conduit

Unit 6 plan and Details 45N5911 Unit 6 Plan and Details 45N5998 Floor Plan E1 753.0 Unit 8 45C10795

Unit 7 Plan and Details 45N5913 Unit 7 Plan and Details 45N5999 Floor Plan E1 765.0 Unit 8 2 Sheets 45CI0796

Unit 8 Plan 45N5915 Unit 8 Plan and Details 45N6000 Floor El 825.0 plan and Sections

Unit 9 Plan and Details 45N5917 Unit 9 Plan and Details 45N6001 Units 8 and 9 45C10797

Units 5 9 Details and Sections 45N5919 Walkways El 834.0 to 848.0 Floor El 834.0 Plan Units 8 and 9 45C10798

Elevation e Line El 765.0 to 864.0 Unit 5 Plan and Details 45N6002 Plan E1 825 o to 834.0 Unit 9 45C10805

Units 1 and 2 Unit 6 Plan and Details 45N6003

Columns 210 45 77 Unit 7 Plan and Details 45N6004 46 ARCHITECTURAL

Columns 210 Details and Sections 45W881 Unit 8 Plan 45N6005 Perspective View from North 46KI00

Units 3 and 4 Unit 9 Plan and Details 45N6006 Perspective View from Northeast 46KlOO A

Colunnls 917 45W 78 Induced Draft Fan Area E1 764.5 Office Wing Entrance Lobby and Assembly

Columns 917 Details and Sections 45W882 Units 1 and 2 plan 45W961 Room Principal Design Features 46KI08

Unit 5 Columns 17 22 45N5924 Units 3 and 4 Plan 45W962 North Elevation h6N40O

Unit 6 Columus 22 28 45N5925 Units 1 4 Details and Sections 45 363 West Elevation

Unit 7 Columns 27 33 45N5926 Unit 5 Plan and Details 45N59 7 Units i and H 46N401

Unit 8 Columns 33 39 45N5927 Unit 6 plan and Sections 45N5948 Units 3 and 4 46N402

Unit 9 Columns 38 44 45N5928 Unit 7 Plan and Sections 45N5949 Units 5 and 6 46Nh03

Units 5 9 Details Unit 8 plan and Details 45N5950 Units 7 and 8 46N404

and Sections 45N5934 and 45N5935 Unit 9 Plan and Sections 5N5951 Unit 9 467 05
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PLATE I

46 ARCHITECTURAL CONT Public Lobby and Lounge 46N483 through h6N487 Steel Sills Stools and Wall Caps

South Elevation 46N406 Employees Stair Kirk and Blum Mnufacturing Company C53 18366

East Elevation Plans and Elevations 46N488 and 46N489 Vent Cap Assemblies Ne man Brothers

Units 1 and 2 46N 07 Henry E Gremp Company C5221655 Incorporated C53 18406

Units 3 and 4 46N 08 Corridors El 765.0 Plans Steel Lockers Stools and Hook

Units 5 and 6 46N409 and Elevations 56N490 and 46N491 I on Metal Products Incorporated C53 19346

Units 7 and 8 46N410 Corridors E1 779.0 Metal Partitions E F Hauserman Co C53 19589

Unit 9 46N i1 Plans and Elevations 46N492 and 46N493 Steel Benches nd Cabinets Electric

Turbo Generator Bay Reflected Plan and Fenestration 46N494 Service Manufacturing Company C53 19717

Floor Plan E1 744.0 Assembly Room 46N495 through 46N497 Marble Ampco Marble Division C53 20116

Units i and 2 46N412 Acoustical Tile Ceilings Rubber Tile Floors Tile and Terrazzo Art Mosaic and

Units 3 and 4 46N I 3 E1 765.0 46N507 Tile Company C53.20117

Units 5 and 6 6 41 E1 779.0 46N508 Hollow Metal Doors and Frames

Units 7 and 8 46N415 Metal partitions 46N509 William E McGill Company C53 25900

Unit 9 46N416 Miscellaneous Details 46N514 and 46N515 Tin Clad Fire Door ising and Funt

Floor plan E1 765.0 Laboratory Equipment Tncorporated C53 25901

Units 1 and S 46N417 Plans and Elevations 46N517 Wood Doors Chavannes Lt aber Company C53 25902

Units 3 and 4 46 18 Sampling Coal Pulverizer Combustion Finishing Hardware Wagstaff Hardware Co C53 H5903

Units 5 and 6 46N419 Engineering Superheater Ine C5217904 Alumigrid Ceilings Standard Glass Co C53 26456

Units 7 and 8 46N420 Strobotac and Strobotron General Heavy Duty Steel Storage Backs

Unit 9 46N421 Radio Company C5217905 IMC Equipment Incorporated C53 26660

Alumhnum Louver Details 46N469 Purniture and Equipment Kewanee Aluminum Louvers and Grilles

Fenestration Details Manufacturing Company C5315850 AluminL n Structures Incorporated C53 H6843

Units 1 4 46N448 Chemical Laboratory Addition Furniture Millwork Cabinets and Chalkboard

Units 5 9 46N498 and Equipment Kewanee Manufacturing DM Rose and Company C54 15754

Interior Elevations Company 56 836916 Wire Mesh Partitions Kentucky Metal

Units i and 2 46N 0 Orsat Benches 46410620 Products Company C54 20661

Units 3 and 4 46 71 Exterior Metal Letters Steel Louvers and Special Screens

Units 5 and 6 46N472 Plans and Details 46N523 Lenderking Metal Products

Units 7 and 8 46N473 Colonial Rites Company C5321818 Company C54 22584 and C55 2137

Unit 9 46N477 Interior Aluminum Letters Altunintlm Frame Assembly for Windows in

Visitors Overlook Balcony Plans and Details 46N524 Control Room and Visitors Corridor

Plans Elevations and Details 46 74 United States Bronze Sign Company C5326353 Newman Brothers Incorporated C54 24459

Metal Railings Oaks Fabricating Co C53 21948 Furniture Metal Brackets Angle Supports and

Aluminum Cap Hails Henry E Gremp Co C53 21949 Public Lobby E1 765.0 46B537 Closet Rods New an Brothers Inc 054 24850

Boiler Bay Visitors Lounge E1 779.0 46B538 Portable Aluminum Ladders Aluminum

Floor Plan E1 765.0 Public Toilet Women 46B539 Ladder Company C54 H7142

Units i and 2 46N422 Womens Toilet Room E1 779.0 46B541 Aluminum Failing General Metals Inc C55 22142

Units 3 and 4 46N423 Aluminum Railings Reliance Art Interior Aluminum Louvers New In

Units 5 and 6 46 24 Metal Company C5315202 Brothers Incorporated C55 H6322

Units 7 and 8 46N425 Steel Failings and Balustrade Hollow Metal Work Construction

Unit 9 46N426 JD Wilkins Company C5315204 Services Company C55 26391

Unit Control Rooms Aluminum Windows and Porcelain Enameled Aluminum DOor Frames and Hardware

Units i4 46N475 and 46 76 Steel panels American Bronze Co C5315258 Newman Brothers Incorporated 58 57678

Units 5 9 46N533 Venetian Blinds Lintel Details E1 744.0 Masonry Walls 41410417

Units 5 8 46N534 Venetian Blind Manufacturing Company C5422301 Expansion Joint Details 46410345

Unit 9 46N535 Layout 46B10856 Openings in Masonry Walls

Aluminum Frame Assemblies Reliance Telephone Booths Chavannes Lumber Co C5517673 El 744.0 Floor 46Bl0410 through 46B10416

Art Metal Company C55 26240 Special Size Double Tier Steel Lockers E1 765.0 Floor 46B10418

Aluminum Trim Windows Newn n Fidelity Corporation 9 58117 El 765.0 Floor 46BlO428

Brothers Incorporated 5650563 Roof Plan E1 765.0 Floor 46B10433 and 46B10434

Openings in Masonry Walls 46El0695 Service Bay and Units 1 and 2 46N432 Units 5 9 Floor E1 744.0 46KI0682

Unit 9 Openings in Masonry Walls Units 3 6 46N433 Units 5 8 E1 765.0 Floor 46Ci0696

El 765.0 46Ci0753 Units 7 9 46N434 Unit 9 El 765.0 Floor 46C10750

Freight Elevator Shaft Plans Sections Penthouses Plans Elevations and Details 46N435 Units 5 8 F1 765.0 Floor 46CI0751

and Details 46 99 Wall Sections Doors 14 18 Subfrsme Details 46410426

Operators Elevator naft Plans Units 1 9 46N436 and 46N437 Lintel for 4160 Volt Bus Run 46410459

Sections and Details 46N500 Unit 1 and Service Bay 46N438 Scoring

Utility Elevator Shaft Plans Sections Unit 1 46N439 Finished Floor El 7 4.0

and Detail 46N501 Units i9 46N440 and 464 41 Units 1 8 d 2 46N10489

Wall Reinforcement 46B10763 Unit 9 46N503 Units 3 and 4 46N10500

Service Bay Expansion Joints 46N445 through 46N447 Units 5 9 46N10727 and 46N10728

Plan E1 751.0 46N427 and 46N428 Ventilation Hoods 46E 54 Finished Floor E1 765.0 and 793.0

Plan E1 765.0 6 29 Exterior Louvers Units i4 46K10501

Storage Elevator Shaft Plans Sections Units 1 4 46 55 Units 5 9 46El0736

and Details 46N502 Units 5 9 46N519 Finished Floor El 827.0 46NI0569

Cement Floors Scoring and Door and Hardware Schedude 46N456 through 46N459 Finished Floor El 725.0

Details 46N505 and 46N506 Door Frame Details 46N460 through 46N464 Units 1 and 2 46N10581

Bins Shelving and Racks Door Subframe Details 4665 through h6N467 Units 1 4 46NI0595

Layout 46N531 Aluminum Doors and Frames 46 468 Units 1 4 46NI0601

Rack Types 46N532 Stair 22H Penthouse Plans Elevations Units 1 4 46N10612

Electric Dumbwaiters and Details 46N504 Units 4 9 46Ni0699

Shaft Plans Sections and Details 46N 542 Metal Partitions 46N510 Units 4 9 46Nl0710

Baltimore Elevator and Dumb raiter Co 59 34722 Bunker Bay Metal Partitions Units 4 9 46N10718 through 46NI0723

E1 765.0 Details 45N10934 Units 1 4 46N511 Storeroom Wooden Jar Racks 46410592

Miscellaneous Details 46N545 Units 5 9 46N512 Gas Mask Cabinet Outside Type 46Bl0672

Folding Gate Western Wire and Iron Miscellaneous Details 46N516 and 46N522 Publications Display Rack 46K107h0

Works Incorporated C54 22499 Bins Shelving and Racks Layout and Miscellaneous Metal Louver Details 46B10833

Heating and Lighting Alterations 44410688 Elevations 46N518 Bulletin Boards 106410646

Openings in Masonry Walls Service Cabinets

E1 751.0 46B10443 through 46B10448 Plans Elevations and Details h6N520 and 46N5B1 47 MECHANICAL SERVICE

E1 765.6 Floor BIO507 threugh 46BI0512 Fidelity Sales Corporation C5317086 QUIME T ARRANG Nf AND DETAILS

E1 765.0 Floor 46BI0515 through 46BI0524 Truitt Manufacturing Co pany C5516447 Plan Boiler Roc Roof

E1 765.0 Floor 46BI0526 through 46BI0531 Toilet Room Accessories Schedule 46B525 and 46H526 Units i4 47W200

E1 765.0 Floor 46B10533 through 46B10537 Color and paint Schedule 46N527 through 46N530 Units 5 8 47W5200

E1 765.0 Floor 46R10540 Concrete Stairs Safety Treads 46B536 Plan El 843.0

E1 765.0 46BI0543 Fire Hose Reel Storage House Units 1 4 47 201

E1 765.0 46BI0545 Plans and Elevations 46K543 Units 5 8 47W5201

E1 765.0 46B10546 General Metals Incorporated 5753799 plan El 827.0

E1 765.0 46B10548 Fire Hose Connection Cabinets Units 1 4 47W202

E1 779.0 46B10549 through 46B10558 Plans and Elevations 46K544 Units 5 8 47W520H

E1 765.0 46B10561 and 46B10562 General Metals Incorporated 5753613 Plan El 809.0

E1 779.0 46B10563 and 46B10564 Subframes 47410334 Units 1 and 2 47W03

E1 779.0 46B10566 and 46BI0568 Cast Aluminum Signs 46N546 Units 3 and 4 47W204

E1 779 0 46BI0571 through h6BI0573 Metal Siding Panels H H Robertson Co C5221254 Units 5 and 6 47W5203

Pigeon Hole Bins Details B10843 Steel Louvers Lenderking Metal Units 7 and 8 47W5204

Window for Storeroom Issue Counter 48BI0855 Products Company C5316171 Plan El 793.0

Service Bay Office Wing Steel Rolling Boors Units i and 2 47W 205

Plan E1 765.0 46N430 Kinnear Manufacturing Company C5316816 Units 3 and 4 47W206

Floor plan E1 779.0 46N431 FC Mahon Company C5427839 Units 5 and 6 47W52O5

Wall Sections 464 42 through 46M444 Glass and Glazing Southeastern Slassj Units 7 and 8 47W5206

Fenestration Details h6N449 through 46N453 Incorporated C5316944 Plan E1 765.0

Employees Toilets a d Lockers Steel Sash Assemblies Truscon Steel Units i and 2 47W207

E1 765.0 46N478 and 46N479 Division C5318363 Units 3 and 4 47W208

E1 765.6 and 779.6 6 80 Aluminum Window and Boor Assemblies Units 5 and 6 47W5207

Details 464 81 Ne an Brothers Incorporated C5318364 Units 7 and 8 47W5208

Public Toilets El 779.0 Plans and Aluminum Projected Type Windows Units 1 9 47W5216

Elevations 46N482 Marmet Corporation C53183 5 Unit 9 47W9202
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PLATE 12

47 MECHANICAL SVICE CONT Remote Valve Operator for Continuous Heat Exchangers

EQUIPMENT ARRANG NT AND DETAIIZ CONT Blow down Tank 47W331 Lu mms Company C52 10635

plan E1 744.0 Tanks Downington Iron Works Incorporated C53 213h3

Units 1 and 47W209 Fowerhouse Service Bay and Utility Insulating and Lubricating 0il Purifying

Units 3 and 4 47 i0 Building 47W350 through 47W353 Units R ford Hall and Smith C52 I0793

Units 5 and 6 47W5209 Stover Steel Tank and Manufacturing CO C5213855 Portable Oil Purifier Units

Units 7 and 8 47WSRIG abricating Oil Storage US Roffman Machinery Corporation C52 10794

Units 1 9 47W5217 W E caldwell Company C5419688 Special Cast Iron Fittings

Plan El 725.0 Treated Water and Hydropnet matic Hardle Tynes MmmufacturiD Company C52 10920

Units 1 and 2 47 211 Ric imondEngineering Company C5521525 Thomas Foundries Incorporated C53 21316

Units 3 and 4 47W 12 Hydrazine Measuring W E Cald ell Co 56 50521 Forced and Induced Draft Fans Westinghouse

Units 5 and 6 47W5211 Air and Gas Ducts Electric Corporation C52 11130 and C53 20560

Units 7 and 8 47W5212 Units 1 4 47W355 through 47W359 Condensate Return Pumps

Units 1 9 47W5218 Units 5 9 47W5355 through 47W5359 Carer Pump Company C5R 1147R

Transverse Section Connery Construction Co C521753h and C5327561 Econamy Pumps Incorporated C53 21632

nits 1 4 47 f213 Test Connections 47C10608 Vacuum Cleaning Equipment Lamson

Units 5 9 47W5213 Equipment Insulation Corporation C52 12111 and C53 17869

LoD EitudinalSection A A Uhits 1 4 47W360 and 47W361 Boiler Feedwater System Pumps Worthington

Units 1 4 47 14 Uhits 5 9 47W5360 and 47W5361 Corporation C52 12117 and C53 19398

Units 5 8 47W5214 Alterations to Gas Duets Heater Drainers Fisher Governor Co C52 12419

Longitudinal Section B B Units 1 4 47W365 and 47W366 Oil Pumping Units Worthington Corp C52 13091

Units 1 4 47 215 Units 5 9 47W5352 and 47W5353 Control Boards Control and Metering

Units 5 8 47W5215 Connery Construction Company 60 35165 Equi ent Republic Flow Meters Co C52 13194

Service Bay Pressure Taps Location 47410692 Conductivity and pH Recorders Minneapolis

Plan E1 779 0 47W218 Layout of Control Boards Honeywell Regulator Co C52 13290 and C53 22410

plan El 765.0 47W219 Units 1 4 47W370 through 47W374 Tank Level Gauges

Plan El 751 0 47W 20 Units 1 4 Instrument Identification Tags 47W381 Gray Hodges Corp C52 13716

S ops Units 5 9 47W5370 through 47W5375 Jones Sylar Supply Co C53 19334

General Arrangement 7 250 and 47W251 Units 5 9 Inst ent Identification Vertical Turbine Pumps

Miscellaneous Steel Items 47W378 Tags 47W5380 and 47W5381 Worthington Corporation C52 13838 and C53 409

Heavy Duty Pedestal Grinders Instruments and Controls Automatic Elevators Otis Elevator Co C52 14562

Noland Company C51 21881 Units 1 4 47W600 through 47W633 Vacuum Priming Pumps Hash Engineering

Floor and Bench Drills Noland CO C51 21929 Units 5 9 47W5600 through 47W5633 Company C52 14565 and C53 21230

25 Ton ydraulic Press with 3 Ton Dust Tight Clam Sell Valve 24 by 24 Inch 47B5114 Sump Pumps yeons Brothers Company C52 15154

Auxiliary Press Noland Company C51 21948 Reeirculating Controls for Inter and After Float Swltehes pressure Sw tches and

Portable Pipe Threading Machine Condenser 47B5151 Temperature Controls Leinart

C M McClung and Company C51 21992 Special Cast Iron Pipe and Fittings 47W5310 k gineeringCompany C52 15197

Wheel Press Arbor Press and Metal Fly Ash Reclaiming System Pressure Switches Gray Hedges Corp C52 15198

Bending Brake Noland Company C51 22254 Units 5 9 47W5322 Bottom Ash Sluice Water Pumps

Metal Bending Roll Webb Corporation C51 240 2 Collection Tank 47W5323 Units 1 4 ron Jackson Company C52 17244

Surface Plate George M Merriwether C51 26833 Collectors Units 5 8 Byron Jackson Company C533549

Valve Grinding Machine R T Clapp Buell Engineering Company C5210783 Units 1 9 Byron Jackson Company C55 25324

Company C51 26974 American Blower Corporation C5319981 Fire Hose Cabinets Grinnell Company C52 19154

Induction Heater Electric Arc Inc C51 27117 Sluice Water Amps Peerless Pump Float Trap Strainers American Radiator

Bench Grinder Industrial Belting Divisiou C52 17245 and C53 3294 and Standard Sanitary Corporation C52 19302

and Supply Company C51.27126 Raw Water Strainers Elliott Float Switches

Forging Hsamer Chambersburg Company C5917560 and C55 2541 Leinart Engineering Company C52 19922

Eagineering Co K ny C51 27686 Pumping Unit Peerless Pump Division 50291 Blttlemeyer and Ccany C54 18 57

Precision Toolmakers Lathe Electrostatic Collectors Pressure Gauges and Pulsation Dampeners

Noland Company C52 627 Besearcb Cottrell Incorporated 59 34559 JE Lenergan Company C5220109

Universal Milling Machine Noland Co C52 1837 Dry Fly Ash Handling System Mills and Lupton Supply Company C54 18806

Lathes Springfield Machine Tool Co C52 2208 Allen Sherman Hoff Compauy 61 41064 Test Wells Gray Hodges Corporation C522Ol10

S6 1nch Saper Ohio Machine Tool Co C5R I0797 Fly Collection Tank Chattanooga Beaerating FeedwBter Heaters

3 Foot Radial Drill Cincinnati Boiler and Tank Company 61 41076 Worthington Corporation C53 17814

Machine Tool Company C52 11028 Operating Gear for Vacuum Breaker 47 45330 Butterfly Valves Henry Pratt Company C5318030

Vertie l Boring MAll Noland Company C53 20817 Electrostatic Precipitators Arrangement 47W5354 Lubricating Oil Pumping Units

20 Inch ngine Lathes Noland Co C54 16852 Twin Furnace Steam Generator Arrangement 47W5385 Worthington Corporation C5318031

Universal Grinders Noland Company C54 26382 Bonchboard Drilling for BB 155 and 156 47B5620 Dirty Lubricating 0il Transfer Pump

Number 3 Milling Machines Noland Co C55 268 5 Instrument Cutouts Worthington Corporation C542531

Metal nears Tidewater Supply Co 56 821535 BB 198 199 and VB 77 47B5621 Fire Rose and Racks Gray Hodges Corp C5417049

Ogen Acetylene Contour Cutting VB 215 BB 200 and 201 47B5622 Fire Hose Carts Nozzles and Playpipes

Mmehine Brooks Welding Supply Co 59 34644 Plan E1 627.0 843.0 and Boiler Room Grinnell Company C5417050

Lock Forming Machine Tidewater Roof Unit 9 47W 200 Soft Water Booster Ramp Peerless

Supply Company 60 34699 2 Plan E1 793 0 and 809.0 Unit 9 47 9201 Pump Division C5417129

Plunger Electric Elevators Plan E1 725.0 and 744.0 Unit 9 47W920 Pressure 8witches and Temperature Gauges

Southeastern Elevator Company C52 14041 Additions to Bottc Ash Haudling System Leinart gineering Company 054 18458

Sump Ramp for Pit 47Bl0818 Unit 9 47W9327 Injection Water Pumps Ingersoll Rand CO C5421 24

High Pressure Fire Protection System Raw Water Strainer Replacement Additional Lube Oil Heaters

Plans and Details 47W275 through 47W283 Zurn Services Incorporated 56 50371 Gray Hodges Corporation C5421398

Piston Operated Check Valves Atwood Steam Generating Units Combustion Level Controllers for Gland Seal Water

and Merrill Company 57 53056 1 Engineering Incorporated Tv S129 A and TV 8315 A Storage Tanks Leinart Engineering Co C5423432

Automatic Fire Detectors TUrbo Generators Fire Protection Equipment

Gray Hodges Corporation 57 53056 2 Westinghouse Electric Corporation TV 8143 A Leinart Engineering Company C5423543

Water Pressure Reducing Station General Electric Company TV 8317 A Associated Engineers C5423544

Grinnell company 57 5S056 3 Condensers Westinghouse Electric Corp C51i1959 Sprinkler Nozzles Biaks Manufacturing Co C5423 5

Twin Strainers Elliott Compea y 57 5B056 6 Stes mCleaners Float Switches for Continuous Blow down

System Specialties Noland Cpany 57 53056 7 Clayton Manufacturing Company C5121153 Tanks Rittlemeyer and Company C5423994

Pressure Switches Leinarts Homestead Valve nufacturing Company 60 35331 Industrial Thermometers and Test Wells

Engineering Company 60 35451 3 Air Compressors erican Machine and Metals Ine C5428574

Water Supply Special Fabricated Steel portable Ingersoll Rand Company C5124256 Manning Maxwell and Moore Inc C5517984

Pipe and Flanges 47W 12 nd 47W5312 Station Service Pennsylvanie Pump and Differential Pressure Sw tcbes

Secondary Boiler Peedw ter Treatment System Compressor C C52iOBI and C5320651 Republic Plow Meters Company C55154B0

Units 1 4 47WB15 Instrt ent Worthington Corporation C5210550 Desuperheating Equipment Continental

Units 5 8 47W5319 Control Joy Manufacturing Company C53 0773 Foundry and Machine Company C5515538

Secondary Chemical Feeding Equipment Beaerators Leinart Engineering Company C5126704 ometers Meriam Instru nentCompany C5516117

Hills McCanna Company C52.14261 Speed Reducing Units Infileo Inc C5127004 Spare Stators for Forced and Induced Draft

Milton Roy Company C53 22927 Closed Feedwater Heaters Fan Motors Westinghouse Electric Co C5516267

Additions 47Bl0589 Lu mus Company C5127095 Special Chemical Feed Pumps

Heater Drainers Pressure and Level Controls Griscom Russell Company C5319323 Proportioneers Incorporated C5524082

Units 1 4 44 20 Evaporators a d Evaporator preheaters Differential Pressure Indicators for Injection

Units 5 8 47W5320 Graham Manufacturing Company C5127634 Water Republic Flow Meters Company C5525100

Leinart Eineering Company C53 25141 Griscom Russell Company C5318636 Wired Television Equipment

Ash and Pyrites H ndllng System oiler Feed Pu s Thompson Products 56 677176

Units 1 4 47W 5 and 47WB26 yron Jackson Ccny C5127770 Diamond Power Specialties Corporation 56 836927

Units 5 8 47W5B25 and 47W53 6 Worthington Corporation C5321036 Portable Emergency StunpPuz ps
Unit 9 47W 325 and 47W 326 Special Steel Fabrications Tidewater Supply Company 56 821534

Equi ent Allen Sherman Hoff Co C52 13118 Converse Bridge and Steel Company C52 5284 Turbine Thrust Bearing Temperature Recorders

Sequential Control Head Chattanooga Boiler and Tank Company C5321964 Minneapolis Honeywell Regulator Company 57 53026

Allen Sherman Hoff Company 61 40966 Raw Water Strainers Freight Elevator Capacity Increase

Bottom Ash System 47CI0639 Gray Hodges Corporation C5210020 Otis Elevator Company 57 53294

Extension to Ash Handling System JA Zurn Manufacturing Company C5418753 Mill Temperature Control Leeds and

Units 1 4 47W327 Clam nell Coal Valves Columbus Northrup Company 58 57241

Units 5 9 47W5327 Conveyor Company C5210280 and C5318652 Replacement and Additional Thrust Bearing

Units 5 9 Allen Baerman Hoff Company 59 34825 Coal Scales Thermocouples Thermal Harness Divn 59 34689

Units 1 4 Ailen Shermau Hoff Company 60 35255 Richardson Scale Company C5210600 Gas Ducts Connery Construction Company 59 34760

Extension to Fly Ash System Stock Equipment Company C53 364 Pressure Switches for Lighting off Oil

Air Preheater Hoppers 47W328 and Air Failures Leinart Engineering

Allen gherman Hof f Company 60 35545 Company 59 58032
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PLATE 13

47 MECHANICAL SERVICE UONT Ash Sluice Water Filters Gray Hodges Corporation C54 21117

EQUIPMENT ARRANG 4ENT AND DETAILS CONT Oits1 4 47W500 through 47W502 Pressure Reducing Relief Valves

Drive Assembly for Cross Flow Air Duct Units 5 9 47W5500 through 47W5504 Crane Canpany C54.21119

Republic Flow Meters Company 59 58192 Embedded Piping Base Slab and Walls Differential Pressure Control Switches and

Lighting off 0il and Air Control Board 47C10391 Units 1 4 47W505 through 47W509 Expansion Joints American Radiator and
Forced Draft Fans Units 5 9 47W5505 through 47W5510 Standard Sanitary Corporation C54 18128

Scroll Housing and Inlet Box Drains bedded Piping E1 725.0 Fill Slab Cooling Water Control Valves

Induced Draft Fan Units 1 4 47W512 through 47W516 Rittlemeyer and Cc pany C54 22105

Flexible coupling Bearings to Cooling Units 5 9 47W5512 through 47W5516 Expansion Joints American District

Water Plpe 47B10616 Acid Cleaning System Steam Company C54 26752 and C55 19081

Side Wall Stiffening 47B10680 Units 1 4 47W518 Low Water Controls Stokes Electric Co C55 18150

Work Bench for Oll Purification Room 47K10622 Units 5 9 47W5518 Industrial Thermometers

Chemical Solution Tanks Level Indicator Condenser Water Piping Mills and Lupton Supply Cc pany C55 18393

Scale 47B10624 Units 1 4 47W519 Gray Hodges Corporation C55 25894

Sampling Fail and Trident for Dissolved Units 5 9 47W5519 Temperature Regulators Gray Hodges Corp C55 18696

Oxygen Test 47A10638 Water Air and Vacuum Cleaning Cc bustion Temperature Pressure Control

Rewind Roll for Republic Flow Recorder 47A10657 Units 1 4 47W520 through 47W53 Valves 0 C Keckley Company C55 18700

Drip Pans Service Bay 47W538 through 47W544 Pressure Regulating and Relief Valves

Pulverizer Main Drive 47El0660 Units 5 8 47 520 through 47W5536 Rlttelmeyer and Company C55 19514

Vulcan Wall Blowers 47410713 and 47E10839 Unit 9 47 520 through 47W9527 Special S mpling Coils Leinart

Retractible Soot Blowers 47C10734 Boiler Feedw ter Treatment Secondary Engineering Company C55 23895

Circulating Pump Suction Valves 47B10819 Chemical Feed Temperature Switches Leinart

1 Inch Internal Manifold Tor Measuring of Units 1 4 47W545 through 47W548 Engineering C mpany C55 25893

Condenser pressure 47C10666 Units 5 9 47W5545 through 47 5548 Motor Operated Valves Chapman Valve

Surface Condensers Test Manometer Units 8 and 9 Temporary 47 545 Manufacturing Company 56 50325
Connections across Water Box 47K10667 Lubricating and Insulating Oll Systems Swing Check Valve Norwalk Valve Co 56 50453 2

Heater Water Level gages Additional Units 1 4 47W550 through 47W55B Pressure Reducing and Regulating Valves

Valves 47410690 Units 5 9 47 5550 Grinnell Company 56 50564

Deaerator Storage Tanks Support under By pass Line 474i0583 Piston Operated Check Valve Coppus

3 Inch Water Column 47410691 Miscellaneous Vents from Turbo Generator Engineering Corporation 56 50564 1

Aspirator 47410698 Units 1 4 4714558and 47W559 Pnet tically Actuated Hydrogen Control

Mechanical Controls Alterations 47A10712 Units 5 9 47W5558 and 47W5559 Valves Gray Hodges Corporation 56 50564 2

Cross over Connection between Phosphate Roof and Floor Drains Manual Air Loading Controls A W Cash

Pumps 47C10726 Units 1 4 47W560 through 47W569 Company 56 50564 4

Pulverizer Exhauster Deaper Positioner Service Bay 47W580 through 47W583 Pressure Transmitters and Ganges

Location and Linkage 47N10745 Unit 5 8 47W5560 through 47W5571 Tidewater Supply Company 56 50678 7

Housings for Boiler Circulating Water Unit 9 47W 560 through 47W9563 Pressure Control Switches for Fuel 0il

Pump Mnc eters 47A10771 Permanent Bench Marks Main and Interlocks Leinart Engineering Co 56 50710 1

Softened Water Booster Pumps Packing Reheat Steam Piping Sampling Coils Dickey Engineering Co 56 50711

Leak off Drain 47B10777 Units 1 4 47W590 Motor Operators for Valves in Ash Sluice

Continuous Blow down Valve Extension 47B10786 Units 5 9 47W5590 Water System

Sump Drain Screens 47A10787 Hydrogen System for Generator Cooling Chapman Valve Manufacturing Company 56 836917

Forced Draft Ducts Alterations 47B10793 Units 1 4 47W593 and 4774594 Charles F Guyon Incorporated 56 836919

Amplifier Relocation 47410800 Units 5 9 47W5593 through 47W5595 William Powell Company 56 836920

Hi Level By pass Control Bracing hTB1080S Automatic Fire Detectors Rotary Discharge Gate Valves Ducon Co 58 53993

Ash Hopper Gage Beards Relocation 47B10817 dH Scharff Incorporated 56 50564 5 Plug Valves

Soot Blower Relief Valve Vent Extension 47B10850 Hydrogen Meters Rockwell Manufacturing Leinart Engineering Company 58 57279 4

C c pany 56 50564 6 Grinnell Company 60 40146 3

PIPING HI PRESSURE Roof and Floor Sleeves Boiler Acid Cleaning Valve Keystone

High Pressure Steam and Safety Valve Vents Units 5 8 47W5572 through 47W5576 Valve Corporation 58 57338 4

Units 1 4 47Wh00 through 47W404 Unit 9 47W9572 through 47W9574 Instrument Control Air Dryers

Units 5 9 47W5400 through 47 5406 Fly Ash Reclaiming System 47W5580 through 47W5582 CM Kemp Manufacturing Company 60 35108

Extraction Steam Piping Rubber Expansion Joints Valves Fittings Pipe and Accessories

Units 1 4 47 10 through 47 14 CD Genter Company C52 1040B and C52 20725 for Fly Ash Reclaiming System

Units 5 9 47W5410 through 47W5414 US Rubber Company C53 18479 and C55 19333 Tate and Roe Incorporated 61 66097 9

Besuperheater for Number 1 Extraction Oarlock Packing Company C54 18287 Temporary 2 Inch Bypass in Oil and Hydrogen

Line 47W415 and 47 16 Power Control Valves Cooling Water By Pass Lines 47B10632

Boiler Feedwater Piping Manning Maxwell and Moore Inc C52 11495 Ash Hoppers

Units 1 4 47 20 through 47W425 I Berrack Incorporated C53 22387 Additional 4 Inch Filling Line 47E10649

Units 5 9 47W5420 through 47W5426 Special Valves and Controllers Addition and Relocation of

Condensate Piping Leinart Engineering Company C52 15228 Piping 47B10664 and 47C10686

Units i4 47W430 through 47W434 Swartwout Company C52 15229 and C53 23446 Alteration to Vent Pipe 47C10765

Units 5 9 47W5430 through 47W5435 Fisher Governor Company C52 15230 Air Preheater By pass Lines Revision 47C10714

Heater Drains and Vents and Miscellaneous Piping Valves Gray Hodges Corp C52 17407 and C52 17978 Air Lines to Air Preheater Auxiliary Drives 47C10731

Units 1 4 47W440 through 47 455 Pressure Regulating Valves Grinnell Co C52 17979 Acid Wash Piping

Units 5 9 47W5440 through 47W5458 Indicating Flowmeters New Jersey Meter Arrangement at Dr 47410759

Miscellaneous Connections to Turbines Cempany C52 18510 Arrangement 47410760

Units 1 4 47W460 through 47W 3 Pressure Reducing Valves Gray Hodges Sampling Points for Flue Gas

Units 5 9 47W5460 through 47W5465 Corporation C52 19915 Analysis 47410769 and 47B10789

Blow off and Miscellaneous Drains Temperature Control Valve for Service Bay Flue Gas Sampling Points Units 59 47B10836

Units 1 4 47 65 through 47W471 Mnning Maxwell and Moore Inc C52 18568 Insulation for Boiler Expansion Joint 47410776

Units 5 9 47W5467 through 47 5474 Temperature Pressure Control Valves Covers for 10 Inch Pipe Sleeves 47B10826

Principal Piping Systems National Valve Spence ineering Company C52 19916

and Manufacturing Cc pany Tv 82Q6 A Temperature Control Valves PLUMBING

Back Pressure Valves Tidewater Supply Co C5215726 Manning Maxwell and Moore Inc C52 19917 Plans and Sections

Safety Valves Manning Maxwell and Gray Hodges Corporation C54 17256 Units 1 4 47W700 through 47W703

Moore Incorporated C5215727 Solenoid Valves I Berrack Inc C52 19918 Service Bay E1 75L0 and 765.0 47W710

Special Valves and Controllers Thermometers Gray Hodges Office Wing 47W711 through 47W725

Leinart ineering Cc mmy C5323445 Company C52 20585 and C54 16823 Units 5 8 47W5700 through 47W5703

Pneumatic Controllers Leinart Electro Dryer Units C M Kemp Unit9 47W9702

gineering Company C5420430 Mnufacturing Company C52.20885 Plumbing Fixtures

Safety Valves American Radiator and Jones Sylar Supply Company C52 12734

PIPING SEqVICE Standard Sanitary Corporation C53 15970 HaJoca Corporation C53 22983

Pipe Supports and Anchors Temperature Begulating Valves Gray Hodges Corporation C54 21804

Units 1 9 47Wh75 through 47 77 Gray Hodges Corporation C53 163 3 Electric Water Heaters

TVA Piping 7W585 and 47 586 HaJoca Corporation C54 19055 Cleveland Heater Ccpany C52 12735

Units 5 9 47W5475 through 47 477 Dual Heat Transfer Coils Leinart Square Supply Company C53 22984

Distilled Water Piping uglneering Company C53.16347 Electric Water Coolers

Units 1 4 47 80 and 47W481 Solenoid operated Valves American Radiator and Standard Sanitary

Units 5 9 47W5480 and 47W5481 Leinart Engineering CO C53 21455 and C54 27358 Corporation C52 12736 and C54 21805

Cooling Water Gland Seal and Vacuum Priming Mnhattan Lighting Equil ment Company C54 15117 Southern Furniture Sales Company C53 22985

Units 1 4 47W482 through 47W 89 Leinart Engineering Co C5522292 and 56 50564 3 Battery Room Sink Hajoca Corporation C541110

Units 5 9 47W5482 through 47W5489 Hajoca Corporation C55 25653 In nersionThermostat I Burack Inc C54 15655

Lighting off 0il and Air Piping Air Filters

Units 1 4 47 90 through 47 92 Jones Sylar Supply Company C53 22273 CHARTS AND DIAGRAMS

Units 5 9 47Z 5490and 47W5491 Felix J Cemmmger C54 21123 Flow Diagrams

Connections for Fly Ash Removal in Boiler Pressure Switches Principal Piping Systems

Dead Air Spaces Leinart gineerlng Co C5322277 and 56 50453 5 Units 1 4 47W800

Units 1 4 47W493 and 47 94 Leinart gineerlng Company 56 50678 4 Units 5 9 4TW5800

Units 5 9 47W5493 and 47W5494 Control Air Filters and Pads Main Steam and Reheat Steam

Sampling Lines Dollinger Corporation C532278 Units 1 4 4TgSo1

Units 1 4 47 95 through 47 97 Extenslon Stem Operated Valves Units 5 9 4TW5801

Units 5 9 47W5495 through 47W5498 American Radiator and Standard Sanitary Boiler Feedwater

Proposed Changes 47B10623 Corporation C54 17092 Units 1 4 47W802

High Pressure Connections to Heating System Gray Hodges Corporation C54.27355 Units 5 9 47W5802

Units 1 4 47W498 and 47 99 Pressure Reducing Valves and Combin tlon Condensate

Units 5 9 47W5478 and 47W5479 Pressure Temperature Control Valves Units i4 47W803

O C Keckley C npany C54 17259 Units 5 9 4TW5803
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PLATE 14

47MECFA ICAL SERVICE CONT Fly Ash Sluice Water Exhaust Hood A sembly 47 955

CHARTS AND DIAGRAMS CONT Units 1 4 47Bii05 Fan Bases E1 779 0 and 782.33 47qf95

Flow Diagr s Cont RaUnwiatte 9ervice 47B51105 Welding Booth ExhFans Heaters andFiltHeorosds 4477 995886

Extraction Steam Units i4 47Bii06 Hire Guards and Dampers 797

Units 1 4 4714804 Units 5 9 47B51106 Grilles and Ceiling Outlet Fixtures ToSS

Units 5 9 47W5804 Condensate Drain Tank Fans

Heater Drains and Vents and Miscellaneous Units 1 4 47Bl108 ILG Electric Ventilating Company C52 28987

Piping 4756805 Units 5 9 47B51108 Chicago Hloer Cor C52 29334 and C54 2205

Trap Drains and Miscellaneous Piping 47W806 Heater N mber 5 and 6 Drain 47Bi109 Trane Company C5 i

Secondary Feedwater Treatment Heater Number 7 and 8 Drain 47Biii0 Ralph L Rogers C5h 2 057

Units 1 4 471 807 Station S p 47BIiii Blast Heater Wesix Electric Heater Co C52 i7

AshUniStlsuice5 9
Water

47W5807 Screen Washing 47Bii h Steam Convectors and Unit eaters

Units 1 4 47W808 Distilled Well Leakage 47Bii15 Gray odges Cr rporation C52 295 h

Units 5 9 47W5808 Condenser Circulating Water Steam Coil Eustis Lancaster Associates C52 29359

Units 1 4 47Bii 6 Filter Assemblies and Cleaning Tank

Vacuum Cleaning System Units 5 9 17B51107 Dixie Bngineerir Company C52 2954B

Units lh 47W809 Fuel Oil Pump 47H i7 Ceiling Outlet Fiztures Air Devices

VacUunuimts Pr5i m9ing System High Pressure 47 5809 CClleeaann aann DDiirrttyy LIunbsruilcaattiinngg OiOlil 4477BBiiii1189 GriIlnlceosrporate C53 1508S and C53 7592
Connections to Beating System

Units I 4 47 810 Filter Plant Raw Water Supply 57Bl120 Barber Colman Company C53 i5106

Filter Plant Wash Water 4TBII21 Craley Gorbandt Company C53 15662 and C53 1790

Units 5 9 47W5810 Filter Plant Brine 47Bl12S ermostats General Electric Supply Co C53 17565

Gland Seal System Filter Plant Softener Supply 47Bi123 Wire Guards and Dampers Leinart

Units 1 4 47W811 Filter Plant Soft Water Service 47B 124 E igineering Company C53 175 8

Unite 5 9 47W5811 Filter Plant Domestic Water Supply 47BI125 Grilles nd Ceiling Outlet Fixtures

Lubricating Oil System Filter Plant Domestic Water Service 47Bi126

Units i4 47W812 Barber Cobnan Company C53 17591

Units 5 9 47W581 s Ptunping Station Valve Room Drainage 47BI127 Elevator Equipment Rooms Propeller
Nt nber 6 Heater Drain 7B51109 Fans ka ph L Rogers C53 19539

Lighting off Oil Ntunber 8 Beater Drain 47B51110 Ventilation Lnprovement Grilles

Units 1 4 47W813 Dirty Lubricating Oil 47B5 IIi Crawley gorbandt Company C54 22054

Units 5 9 47 5813 Soft Water Booster 47H51112

Insulating Oil System Heat Rate Curves Motor 0p rated Day pars Leinart

Units 1 4 47W814 Units 1 4 47Ki140 Engineering Company C54 22055

Units 5 9 47W5814 Units 5 9 47K51140 Laboratory Hood E haust Fan

Condenser Circulating Water 47W815 and 47W816 Steam kate Curves Chicago Blo er Corporation 56 50295 1

C xnpressed Air System Control Air Units 1 4 47KiI I Da iper American a ling and

Units i4 47W817 Units 5 9 47K41141 Ventilating Company 56 50295 2

Units 5 9 47W5816 Stea Distribution Curves 471 1142 through 47KI145 Pipe Sleeve Locations

Compressed Air System Station Service Generator Output versus Extraction Pressures Units g 47W918

Units 1 4 47W818 Pressure to Interceptor Valve and Units 8 47W5918

Yard and Miscellaneous Buildings 47W819 Feedwater Temperature to Boiler Dru l Unit 9 47W9918

Units 5 9 47W5817 Units 1 4 47KI146 Heating Ventilating and Dust Collection
Raw Water Sez iee Main Cross Sections

Units 1 and 2 4 820 Units 5 9 47Kii146 Units 1 4 47WpSl

Units 3 and 4 47W821 Generator Ovtput versus Boiler Feed Condenser Units 5 9 47W5921

Yard and Miscellaneous Buildings 47 822
Uannidts Hig1h 4

Pressure Heater Drain Flow
47HIi 7 Sections

Units 5 and 6 47W5819 Units 5 9 47KII147 Units I and 2 47W922 and 47W924

Units 7 and 8 47W5820 Units 3 and k 47W923 and 47W925

Condensate System Pressttres

Unit 9 47W9819 Units i4 47KII Unit i 47W928

Water TreatBnent Plant 47W823 Units 2 and 4 47W929

Treated Water Distribution System 47 824 Units 5 9 47K51148 Unit 3 47W930

Condenser Circulating Water Chlorination Main Steam Boiler and Boiler Feed Units 1 4 47W931 and 4TW93B

System Pressures Units 5 3 47W5922

Sys t eB 47W82 Units i4 47K 149

Hydrogen System for Generator Cooling 47 826 Units 5 and 6 47W5923

High Pressure Fire Protection System 47W827 Units 5 9 47K51149 Units 7 and 47W5924

Coal Car Thawing Oil and Air System 47 851
IncUrneiatssed 1 4Generator Output with Improved Vacuu4m7 i150 Units 5 9 47W5925

Heater Drains and Vents 47 5805 47K51150 Units 5 and 7 47W5926

Blow off Drains and Miscellaneous Piping 47W5806 Units 5 9 Units 6 and 47W59S
Heat Balance Diagrams

T bine Trap rains snd Miscellaneous Units i4 47C1200 through 47C122 Units 5 9 4 W5928 and 47W5929

Piping 47W5818 Unit 9 4TW99Sl and 47W992S

Injection Water Piping 475822 Units 5 9 47C51200 through 47C5 223

Fly Ash Reclaiming System 47W5825 Extraction Flows 47K51142 through 7K51115 WesDtetaBialssement Duct Frying 47W926 and 4714927

Bottc and Fly Ash Sluice Sheet Metal Details 47W941

Systems 47W9825 and 4749826 HEATING VENTILATING A D AIR CONDITIONING

Plan E1 725.0 Heater amig
Control Dingrams Units i and 2 47 9C I East Basement

Boiler Board and Equipment Units 3 and 4 790g Units 1 4 47W942 and 47W943

Units i4 47W830 Units 5 and 6 47 5901 Units 5 8 47W5941 and 47W5942

Units 5 9 47W5830 Units 7 and 475902 Unit 9 47W9941

Turbine Board and Equi ent Plan E1 744.0 Hast Turbine Room

Units i4 47W831 Units l and 2 47 903 Units 1 4 47W944 and 47W945

Units 5 9 47W5831 Units 3 and 4 4W904 Units 5 47W5943

Auxiliary Board and Equilxnent Units 5 and 6 47 5903 E1 843.0

Units i4 47W832 Units 7 and 8 475904 Units i4 47W947 and 47W948

Units 5 9 47W5832 Plan E1 765.0 Units 5 9 47W5945 and 47W5946

Miscellaneous Equi ent Units i and 2 47 905 Filter Framing

Units 1 h 47W833 Units 3 and 4 47W906 Turbine Room Units 1 4 47W946

UnQts 5 9 47W5833 Units 5 and 6 47F5905 East rbine Room Units 5 8 47 5944
Combustion Control

Units 1 4 47W834 Units 7 and 8 47 5906 Blast Gate and Heater Frame Details

Unit 9 47 9902 Units 1 4 47 949

Units 5 9 47W5834 Plan E1 793.0 Units 5 9 47W5947

Damper Controls Units i and S 47ZI 907 Heating

Units 1 4 47W835 Units 3 and 4 4J90 Beating Boiler and Details 47W952

Units 5 9 47W5835 Units 5 and 6 47 5907 Heating Boiler and Auxiliary Piping 47W971

Boiler Feed p System

Units 1 4 47W836 Units 7 and 8 47W590 Piping Details

Plan E1 809.0 Units 1 4 4714972 through 47W977

Units 5 9 47W5836 Units i and 2 47W909 Units 5 9 47W5971 through 47W5974

Feedwater System Units 3 and 4 47W910 Unit 9 h7W9971

Units 1 4 47W837 Isometric Hook ups 47W978

Units 5 9 47W58 7
UUnniittss 57 aanndd 68 4477WW55990190 Hangers Anchors and Guides 47W979

Heater Drains

Units 1 4 47W838 Plan E1 827.0 Steam Plow Diagrams

Units 5 9 47W5838
UUnniittss 15 48 474 7 5991111 UUnniittss 15 48

4714991 and
474W75W999912

Prfonnance Curves Plan E1 843.0 Units 5 9 47W5992

Boiler Feed Puzap Units 1 4 47W912 and 47W913 Unit 9 473 9991

Units 1 4 47Bii00 Units 5 8 47 45912 and 47W5913 Miscellaneous Piping Details 471 5975

Units 5 9 47B51100 Plan Boiler Room Roof Heating Boiler

Distilled Water Punnp Units 1 4 47W914 Dempster Brothers Incorporated C52 I0527

Units 1 4 47Bii01 Units 5 8 47W5914 Continuous Blow do n Lines 47AI0567

Units 5 9 hTB51101 Control Roc ns Plan and Sections Stack Number 4 Ventilation Details 4714957

Condenser Hotwell Units 1 4 47W915 Dust Collecting

Units 1 4 47HllOS Units 5 8 47W5915 Coal Bunker System

Units 5 9 47B51102 Unit 9 47W9915 Units i4 Plans and Sections 47 961

Gland Seal Water Service Bay Units 1 4 Details 4714962

Units 1 4 47Bl103 Plan E1 751.0 47W916 Units 5 9 Plans and Sections 47W5961

Units 5 9 47B51103 Plan E1 765.0 47W917 Units 5 9 Details 47W5962

Bottom Ash Sluice Water Pipe Sleeve Locations 47W919 Kirk and Blum Manufacturing Company C51 24225

Units 1 4 47Bl104 Sections 47W938 Day Company C53 23934

Units 5 9 47B51104 Drying Oven Details 47W953 and 47W954

KINGSTON STEAM PLANT DRAWING INDEX 36 MD 4 051AI21 14



PLATE 15

47 MECHANICAL SERVICE CONT Crawley Gorhandb Company C5416903 and 054 23573 Control Room Ceiling l 779 83

ATING VENTILATING AND AIR CONDITIONING CONT Ceiling Outlet Fixtures Air Devices Visitors Balcony E1 779.0 48N314

Dust Collecting Cont Incorporated C53 15183 C54169043 and C54 23574 Crane Runway E1 796.0 and Framing E1 781.29
Coal Scale System

Units 1 4 47W963 Wire Guards and Dampers Units i and 2 48N315

Units 5 9 47W5963 Butt Manufacturing Company C53 1678l Units 3 and 4 48N316

McConnell Sales Engineering Corp 053.18609 American Foundry and Furnace Company C54 16900 Units 5 and 6 48N382

Day Company C53.23803 Minneapolls Honeywell Regulator C pany 055 1826 Units 7 9 48N383

Transfer Point Systems 47W9961 and 47W9962 Storekeepers Office Economizer Floor El 801.63

Fans Air Conditioning Unit Eustis Lancaster Units 1 and 2 48N320

Units 1 4 47W981 Associates C53 17824 Units 3 and 4 48N321

Units 5 9 47W5981 Grille Barber Colman Company C53 19462 Units 5 and 6 48N385

Chicago Blower Corporation 052 17029 and C532714l Register Titus Manufacturing Corp C53 19485 Units 7 9 48N386

American Blower Corp C5217030 and C5327144 Louvers Wire Guards and Dampers Bunker General Arrangement and

ILG Electric Ventilating C npany C5217031 Elevator Equi ent Rocks American Framing E1 843.0
Warming and Ventilating Company C53 19540 Units 1 4 48N325

Buffalo Forge Company C5217032 and C5327143 Auxiliary Steam Generator Dempster
Eustis Lancaster

Units 5 9 48N398

Associates C5217033 and C5217037 Brothers Incorporated C53 22834 Boiler Suspension

Joy Manufacturing Company C52.17034 Inlet Ducts for Boiler Boc Coal Scales Units 1 4 48N329 nd 48N330
Kirk and Bl Manufacturing Company C53 26772 Units 5 9 48 02 and 48N403

International Engineering Incorporated C5217035

Trane Company C53.27140 Heating Coils Kennard Corporation C53 26926 Typical Cross Sections

Robbins and Bohr Company C53.27142 Wire Guards Dampers Quadrants and Units 1 4 48N335

Ames Company C5415490 Louvers Butt Manufacturing Company C54 23571 Units 5 9 48N407

Harvey P Bertram Company C54.16460 Portable Blowers Joy Manufacturing Co C55 181 3 Typical Cross Section on Center Line Unit

Hydrogen Control Cabin t Peerless Registers Crawley Gorbandt Company 955 18S68 Units 1 4 48N336

Electric Ccpany 57 53648 Additions to Dust Handling System Units 5 9 48N408
Heaters and Filters 47W982 Boiler Equipment Service Company 58 53991 Turbine Room Frame Details 48N337

Wire Guards Dampers and Grilles Dampers Robbins and Bohr Company 58 57737 Elevations a and yLines

Units 1 4 47W983 Heaters for Induced Draft Fan Damper Units 1 and 2 48N338

Units 5 9 47145983 Operator Houses 45N10854
UUnniittss 35 aanndd 46 4488NN430399

Wire Guards Dampers and Eliminators 47W984

Air Flow Diagrams 47W993 48MSATIRNUCSTTUEREALL STEEL EleUvnaittison7 9 e Line
48N410

Service Bay Office Wing Column Location and Anchor Bolt Plan Units 1 and 2 48N340

Plan E1 751.0 TWI001 Units 1 4 48N300 Units 3 and 4 48N341

Plan E1 765.0 47WI002 and 47WI003 Units 5 9 48N301 Units 5 and 6 48N411

Plan E1 779 0 47Wi004 Column Base Details 48N302 Units 7 9 48N412

Sections and Details 47W1011 through 47W1014 Column Schedule Elevation f Line

Miscellaneous Sheet Metal Details 47WIo21 Units 1 4 48N303 and 48N304 Units i and 2 48N34B

Plenum Framing Details 47 IOS2 through 471 i027 Units 5 9 48N370 through 48N372 Units 3 and 4 48N343
Steam and Chilled Water

Piping 47W1031 and 47Wi032
FraEm1in7g44.0 and 754.5 Units I and 2 48N306 UUnniittss 75 9and

6
4488N 4 1134

Fan Bases E1 751.0 hTWl041 E1 744.0 Units 3 and 4 48N307 Elevation g Line

Fans Coils Filters and Air Washer 47141051 Turbine Room E1 765.0 Units 1 and 2 48N344

Heaters 47WI052 Units 1 and 2 48N310 Units 3 and 4 48N345

Louversj Wire Guards and Dampers 47W1053 Units 3 and 4 48N31i Units 5 and 6 48N415

Motor Operated Dampers 4TWI054 Units 5 and 6 48N377 Units 7 9 48N416
Grilles and Ceiling Outlet Fixtures 4TW1055

Units 7 9 48N378 Elevation h Line

Control Locations 47W1061 and 47W1062 El 765.0 Units i and 2 48N346

Control and Operation Diagram 47WI063 Units 1 and S 48N312 Units 3 and 4 48N347
Steam Chilled Water and Refrigeration

Flow Diagrams 47W1064 Units 3 and 4 48N313 Units 5 and 6 48 17
Units 5 and 6 48N379 Units 7 9 48 18

Air Flow Diagrams 47WI065 Units 7 9 48N380 Elevation jLine
Water Chilling Equipment York Corp C5218263

muersion Thermostat Mills and Details 48010340 and 8K10402 Units 1 and 2 48N348

Lupton Supply Company C5219838 Turbine Room Hoof Units 3 and 4 48N349
Units 1 and 2 48N317 Units 5 and 6 48N419

Fans Units 3 and 4 48N318 Units 7 9 48N420

Clarage Fan Company C5228899 Units 5 and 6 48N390 Elevation 1 Line 48N350

Trane Company 052 28917 Units 7 9 48N391 Elevation 2 Zdne 48N351

ILG Electric Ventilating Company C52 28988 E1 793.0 Elevations b by c d and dy Lines

Bobbins and Bohr Company C5229508 Units 1 4 48N319 Units 1 and 2 48N352

Electric Heaters Stokes Electric Co C5228900 Units 5 9 48N38 Units 3 and 4 48N353

Steam Unit Heaters Clarage Fan Co C5228904 E1 809.0 Service Bay

Fan and Washer American Blower Corp C5228918 Units 1 h 48N322 Columu Location and Anchor Bolt Plan 48N360

Filter Assemblies and Loading Machine Units 5 9 48N387 Column Schedule 48N36

American Air Filter Company C52 29355 E1 827.0 Framing E1 765.0 48N362

Chilled Water Pump Pacific lhnnping Co C5229356 Units i4 48N323 Roof Framing El 781.67 48N363

Immersion and Recessed Heaters Units 5 9 48N392 Framing E1 779.0 48H364 and 48N365

Gray Hodges Corp C52 29358 E1 843.0 Roof Framing El 789.0 and 762.75 8N 6
Heating Coils Marls Coll Company C53 24 Units 1 h 48N324 Roof El 789.0 and 792.75 D tails and

Cooling Coils Eustis Lancaster Units 5 9 48N395 Sections 48N367

Associates C53 434 Bunker E1 801.0 Monorail

Louvers Lenderking Metal Products Inc C5317589 Units lh 48N326 Layout 48N368

Camera Cooling System Units 5 9 48E 00 Hoist Beams and Switches Lou en

Units 5 9 4TW5930 Bunker E1 785.25 Machinery Company C52 17008

Turbo Compressor Units Lamson Corp 56 50024 1 4 48N327 Supports 48C10525
Dixie Engineering Company 56 50442 Units

Filters O E Jones Company 56 50443 Units 5 9 48hi01 Extensions 48A10840

Exciter Filters and Ducts Units 5 9 47W5948 Boiler Room Roof E1 864.0 and 876.0 Details 48Bi0859

Heaters and Filters Units 5 9 47W5982 Units i and 2 48N331 Alterations Details 48K10424
Units 3 and 4 48N332 Framing El 753.0 and 754.7 and Cable

Motor Operated Dampers and Louvers Elevator and Penthouse 48N333 Gallery Supports

Units 5 9 47W5984 Dust Collector 48N3 4 Units 5 and 6 48N375

Plan E1 725.0 and 744.0 Unit 9 47W9901 E1 817.0 Units 7 9 48N376

Plan E1 793.0 and 809.0 Unit 9 47W9903 Units i and P 48N354 Bailer Room El 765.0 Sections nd Details 48N381

Plan E1 827.0 843.0 and Boiler Room Units 3 and 4 48N355 Fly Ash Collector Supports 48 406

Roof Unit 9 47W9904 Units 5 and 6 48N 8 Elevations ax bw bz cy and dyElnes

Air Conditioning Units Ualts 7 9 48N389 Units 5 and 6 48 421

Worthington Corporation C52 10148 E1 834.0 and 837.25 Units 7 9 48 22

Eustis Lancaster Associates C53 23628 Units 1 4 48N356 Control Room Ceiling E1 779.83 48N423
Roof Ventilators Units 27 and 38 Lines 48N425

Butt Manufacturing Company C52 17036 and 053 i1520 5 and 6 48N393 Elevations
Units 7 9 48N394 Elevations 44 and 45 Lines 48 27

Elevator Equi ent Room BLurt

Manufacturing Company C53.19425 E1 848.0 Strhetural Steel Ingalls ron Works Co C51 25712
Units 1 4 48N357 Turbine Foundation Beam Splice Detail 48KI0265

Steam Unit Heaters Units 5 9 48N396 Anchor Bolt Location Turbi Foundatloa

Hairston and Company 052 17247 Pulverizer platform E1 735.3 Units 1 4 48N10273

Gray Hodges Corporation C53269S7 Units 1 4 48N358 Units 5 9 48NI0604

Portable Electric Heaters Mills and Units 5 9 48N 24 Welded S llce Details 8Ai0310

Lupton Supply Company C52 17248 E1 735.25 7h4.0 and 754.5 Units 5 and 6 48N373 Weights and DimensiQns of Girders 48010325

I enersionHeaters Cray Hodges Corp 052 17249 E1 735.25 and 744.0 Units 79 48N374 Beam l124B1 and Colum 9233 1554

Filter Assemblies and Accessories Bunker E1 8 3.0 Units 59 48N399 Field Check to determine Alignment 48010342
Associated Engineers C52 17250

American Air Filter Company C53269S8 Boiler Room Roof E1 864.0 Block 14 Anchor Bolt plan and Details 48AIO 63
Units 5 and 6 48N404 Beam I07BI5 Details 48Ai0 6

SEtleiamminaCtooirlss
McQuay Incorporated C5217251 Units 7 9 48 O5 Control Roo El 777.0 Details 48B103

Lenderking Metal Products Incorporated C5315180 E1 825.6 Units 5 9 48N426 Alterations to tructural Steel for

Kirk and BI Manufacturing Company C5416901 Elevator Details 48A10397 Requisition 640357 48K10395

Grilles
El 801 6 Details 48KI0403 Alterations to Columns 48A10431

Barber Colman Company C5315181 Framing El 753.0 and Cable Gallery Supports El 825.5 Alterations 48BI058

Titus Manufacturing Corporation C5315182 Units 1 and 2 48N308 Alteration to Powerhouse Steel 48Bi0743

Barber Cobham Company C5416902 and 054 23572 Units 3 and 4 48N309
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PLATE 16

48 STRUCTURAL STEEL CONT Access Ladders and Platforms E1 848.0
MISCELIANEOUS STEEL Units 1 4 48N834 Units 1 4 48N876

Stair Number 1 48N800 Units 5 9 48N942 Units 5 9 48N987

Stairs Number 2 and 2A 48N801 Tank Supports Units 1 4 48N835 E1 864.0 and 876.0

Stair Details Bunkers Frames Covers and Ladders Units 1 4 48N877

Units 1 4 48N802 Units 1 4 4811836 Units 5 and 6 4811988

Units 5 9 48N913 Units 5 9 48 46 Units 7 9 48N989

Stairs Number 3 and 485 O3 Control Board Frames El 753,0 and 754.7 Units 58 48N975

Access Stair Turbine Room Roof Units 1 4 48 37 E1 793.0 and 785.25 Units 5 9 48N980

Units 1 4 48N804 Units 5 9 48N945 Access Platforms

Units 5 9 48N914 Heating and Ventilating Frames Fly Ash Piping 48N864

Service Bay Powerhouse and Service Bay 48N839 Treated Water Valves E1 755.5 48 93

Stairs Number 16 19 48N805 Service Bay Office Wing 48N840 Piping Access

Public Stair 48N806 Boiler Walkways E1 736.0 48N909

Welding Booths 48N832 Transverse Sections Stairs U3 E F and F1 48N910

Frames Orating and Stair Number 15 48N838 E1 753.0 864.0 48N841 Details 48K10873

Loading Platform Handrail 48B10835 El 725.0 876.0 48N950 Burner Controls El 772.58 Units 5 9 48N993

Stairs Access to Turbine Room Crane Plans at E1 725.0 730.7 and 753.0 48N842 El 753.0 and 755.08 to 756.5 Units 5 9 48N994

Plan Sections and Details 48N807 Plan at E1 776.8 48N843 Forced Draft Fans 48N997

Units 5 8 48N915 Plan at E1 789.3 Inspection Door at North End of

Grating Curbs and Railing Units i4 48 4 Ash Hoppers 48BI0679

Pulverizer Platform Units 5 8 48 56 Chemical Supply Tanks 48C10709

Units 1 4 48N808 Unit 9 48N967 Inspection Door at End of Ash Hoppers 48B10775

Units 5 9 48N916 Plan at E1 825.6 48N845 Motor Operated Valves for Boiler

Unit 9 48N947 plans at E1 825.6 and 834.8 48N846 Feed rater 48Ci0792

Details 48K10587 and 48K10588 Plan at El 856.6 and Stairs E1 756.5 48E10824

E1 774.0 E1 801.63 to 817.0 48N847 Vent Valves 48BI0864

Units i and 2 48N809 Typical Details Stair Number 22B 48N878

Units 3 and 4 48N810 Units i4 48N848 Penthouse for Stair 22B 48N879

Units 5 and 6 48N917 Units 5 9 48N951 Generator Leads Housing

Units 7 and 8 48N918 Details Units 1 4 48N880 through 48N882

E1 753.0 48N811 Units 1 4 48N849 through 48N854 Units 5 9 48N883 and 48 884

El 765.0 Units 1 4 48 856 Door Catch Details 48B10440

Units 1 and 2 48N812 Units 5 9 48N 0 through 48 62 Leads Housing Sections and Details

Units 3 and 4 48N813 plan at E1 742.5 Unit Station Service Transformers 5 9 48R 85

Units 5 9 48N921 and 48N922 Units 1 4 48N855 Unit Station Service Transformers 1 h 48N886

Unit 9 48N949 Units 5 9 48N954 4 kv Common Station Service Transformer B 48 87

E1 793.0 Stairs A and B 48 952 and 48N953 4 kv Con on Station Service Transformer A 48N888

Units 1 h 48N816 Plans at El 771.8 and 776.8 48N9 5 Leads Enclosure 4 kv Co on Station

Units 5 9 48N925 Plans at 789.3 and 825.6 48N957 Service Transformer B 48N889

E1 809.0 Plan at El 837.3 and Stairs Cable Gallery
Units 1 4 48N817 E1 837.3 to 848.83 48 58 Pla and Sections

Units 5 9 48N928 Miscellaneous Stairs and Platforms 48N959 Units 1 4 48N890

El 827.0 Soot Blower Supports 48N963 through 48N965 Ualts 5 9 48N990 and 48N991

Units 1 4 48 18 Plan at El 742.5 and Stair C 48N966 Elevations and Details 48N891

Units 5 9 48N932 Miscellaneous Stairs El 837.25 to 827.0 48N968 Cable Trays and Brackets

E1 843.0 plan at El 809.0 48N969 Units 1 4 48N892

Units 1 4 48N819 Trultt Manufacturing Company C52 19119 Units 5 9 48N992

Units 5 9 48N935 Henry E Oremp Company C5419917 and C54 26949 Cable Tunnel

E1 801.63 Drilling of Building Steel for Hangers 48K10429 Cable Trays and Supports

Units i and 2 8N820 Connection to Building Steel Units i4 48N894 through 48N896

Units 3 and 4 48N821 Details 48K10432 Units 5 9 48N897

Units 5 and 6 48N92 E1 825.37 48E10441 and 48K10442 Inserts for Cable Tray Supports

Units 7 9 48N927 El 789.25 48K10467 and 48K10468 Units 1 4 48B10320

E1 817.0 E1 776.8 48K10470 and 48K10471 Units 5 9 48B10580

Units i and 2 48 22 E1 753.0 48BIO48H Manhole Ladder 48B10711

Units 3 and 4 48N823 Alterations to Steel 48B10820 Access Walkways

Units 5 and 6 48N929 Pulverizer Fan Bearing Foundation 48N858 Ash Sluice Piping 48N898 and 48N899

Units 7 9 48N930 Turbine Foundation Pipe Supports Heaters

El 834.0 and 837.25 Units i4 48 59 E1 744.0 and 749.54 to 749.66 48N998

Units 1 and 2 48 24 Units 5 9 48N970 Details of Changes to Sections for 14WF34

Units 3 and 4 48N825 Duct Support to Stack Substitution 48B10747

Units 5 and 6 48N933 Units 1 4 48N860 Units 1 4 48El0756

Units 7 9 48N934 Units 5 9 48N971 Units 5 6 48El0757

E1 848.0 Details 48NI0346 Motor Operated Valves for Boiler

Units 1 and 2 48 26 Supplementary Details 48NI0596 Feedwater 48CI0656

Units 3 and 4 48N827 Heater Supports El 827.0 and 843.0 Boiler Burner Damper Adjusting panel 48El0663

Units 5 9 48N936 Units 1 4 48N861 Draft Regulator Pressure Taps 48K10770

E1 753.0 and 754.7 Units 5 9 48N972 Cable Trays and Supports

Units 5 and 6 48N919 Wheel and Axle Assembly 48A10260 Plans and Sections

Units 7 9 48N 20 Axle 48410284 Units 1 4 48N900 and 48 908

E1 825.6 Units 5 9 48N931 Alterations 48410641 Units 5 8 48N901

El 735.3 and 744.0 Units 59 48 937 Equipment and Piping Supports Units 1 9 48N902

Curbs E1 744.0 Units 8 and 9 48N906

E1 765.0 Turbine Roc Units i and S 48N862 Details 48N903 through 48N905

Units i and 2 48N814 Units 3 and 4 48N863 Cable Tray Platforms 48 907

Uni ts 3 and 4 8 15 Units 5 and 6 48H973 Stairs Number 22 and 22A 48 911

Units 5 9 48 923 and 48N924 Units 7 9 48N974 Stairs Number 23 24 and 25 48N912

E1 744.0 Details 48K10593 and 48K10594 E1 765.0 Tank Supports and Miscellaneous Platforms

El 753.0 and 754 7 Details 48K10600 Units i and 2 48N865 Units 5 9 48N943

El 765.0 Units 3 and 4 48N866 Air Intake Housing

Plans and Details 48Ki0602 and 48El0603 Units 5 and 6 48N978 Units 5 9 48 948

Details 48N10611 Units 7 9 48N979 Decatur Iron and Steel Company C5420894

E1 793.0 Details 48K10605 Turbine Rocm El 765.0 Lucey Boiler and Manufacturing Company C5424568

El 827.0 Details 48K10607 Units 1 and 2 48E67 Take up Pulley Dust Hopper Conveyors

E1 848.0 and 735.25 Details 48KI0613 Units 3 and 48 68 BC 5 and 6 48N996

Frames and Grating E1 725.0 Units 5 and 6 48N976 Access Platform and Stairs Conveyor

Units 1 4 48N828 Units 7 9 48 977 Ro m to Conveyors BC 5 and 6 Unit 9 48N999

Units 5 9 48N938 El 793.0 Units 1 4 48 869 Duct and Precipitator Supports

Frames and Covers El 809.0 Units 5 9 48NI000

E1 725.0 Units 1 4 48N870 Units 1 4 48NI003

Units 1 4 48N829 Units 5 9 48N 82 Mississippi Valley Structural Steel Co 59 34890

Units 5 9 48N939 El 827.0 Creamer and Dunlap Incorporated 60 35378

E1 765.0 Units 1 4 48N871 Precipitator Stair Towers and Platforms

Units 1 4 48N8 0 Units 5 9 48N98 Units 5 9 48NlOOZ and 48Nl002

Units 5 9 48N940 El 8 3.0 Units 1 4 48N1004 and 48NI005

Platforms and Ladders Units 1 4 48 72 Ingalls Iron Works Company 60 35050

Units 1 9 48N831 and 48N995 Units 5 9 48N986 Mississippi Valley Structural Steel Co 60 35412

Units lh El 816.0 48 57 E1 801.63 Aluminum Station Service Leads Housings

Units 5 9 48N944 Units 1 4 48N873 Kirk and Blum Manufacturing

Turbine Stop Valve Platform Units 5 9 48N981 Company C5219692 and C5421001

Units 1 4 48N833 E1 817.0 Steel Stairs Henry E Oremp

Units 5 9 48 41 Units 1 4 48N874 Company C5315154 and C5425228
Units 5 9 48N 83 Orating

El 834.0 and 837.25 Reliance Steel Products Company C5315230

Units 1 4 48N875 Blaw Enox Company C54.22361

Units 5 9 48N985 Details 48410876
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PLATE 17

48 STRUCTURAL STEEL CONT Carrier Telemeter Receiver General Panel 36 Bus Section 6 Differential and

MISCELLANEOUS STEEL CONT Electric Company C53 4244 Break up Relays 55N677

Steel Stairs Stair Treads and Eandrailing Operation Recording Equipment Autocall Co 56 5014g Panel 37 Unit 5 55N678

Henry E Gremp Company C5418248 Load Control Equipment Leeds and Northrup 58 57429 Panel 38 Unit 5 and Unit Station

Miscellaneous Steel Covers Chattanooga Service Transformer 5 55N679

Boiler and Tank Company C5418456 LIGHTING Panel 39 Unit 6 55N680

Grating Stair Treads and Floor Plates Floor E1 750.25 Plan and Sections 55N40C Panel 40 Unit 6 and Unit Station

Blaw Knox Company C5515884 Floor E1 765.0 Plan and Sections 55N401 Service Transformer 6 55N681

Additional Grating and Floor Treads Floor E1 778.25 Plan and Sections 55N402 Panel 41 Unit 7 55N682

Irving Subway Grating Company C5517569 Panel 42 Unit 7 and Unit Station

Steel Stairs and Penthouse Structure Service Transformer 7 55N683

Standard Metal Products Company C5524811 MAIN SWITCHBOARDS Panel 43 Unit 8 55N684

Grating Stair Treads and Nosings M in Control Benchboard Panel 44 Unit 8 and Unit Station

Irving Subway Grating Company 56 50863 Front Elevation 55N600 and 55N601 Service Transformer 8 55N685

Welded Steel Foundations Kirk and Panel 3 Future 69 kv Transformer Panel 45 Unit 9 55N686

Bl m Manufacturing Company 57 53039 Future Line and C Line 55N612 Panel 46 Unit 9 and Unit Station

Ash Baffle for Station Sump Pit 41B10697 Panel 4 Unit 1 and Fort Loudoun Line 55N613 Service Trsnsformer 9 55N687

Rail Car Stop Details 46C10701 Panel 5 Unit 2 55N614 Panel 47 Spare Relays 4 55N688

Steel Foundations for Deaerators 48Bi0387 Panel 6 CormnonStation Service Panel 49 KB3 E Line Second Recloser

Control Board Sills Anchor Bolt Details 48K10398 Transformer A and K31 1 Line 55N615 and Spare Oil Circuit Breaker 1038 55N690

Heater Supports E1 827.0 Details 48B10404 Panel 7 Unit 3 and E27 1 Line 55N616 Panel 50 K33E 161 kv Line 55N691

Miscellaneous Steel E1 753.0 Details 48K10422 Panel 8 Unit 4 and Future Line 55 N617 Panel 52 KB3 F Second Recloser 55N693

Crane Bumpers Extension 48A10425 Panel 9 MA and MB Lines and Generator 5 55N618 Panel 53 K33F 161 kv Line 55N694

Inserts for Cable Trays Location Panel l0 Unit 5 and Future Line 55N619 Panel 54 Spare RHlays 5 55N695

Units 1 4 48K10460 Panel ll Unit 6 and K33 C ine 55N6H0 Panel 55 Bus Section 7 Differential

Units 1 4 48K10462 Panel 2 K33D Line and Common Station and Break up Relays 55N696
Units 1 4 48E1046B Service Transformer B 55N621 Panel 64 Bus Section 8 Differential

Units 5 9 48K10655 Panel 13 Unit 7 and Future Line 55N622 and Break up Relays 55N5605

Units 5 9 48K10658 Panel 14 Unit 8 and KB3 E Line 55N623

Units 5 9 48K10698 Panel 15 Unit 9 and Future Line 55N624 AUXILIARY SWITCHBOARDS AND CO 0NICATIONS

Units 5 9 48EI0670 Panel 16 MF and Future Line 55N625 Outline and General Arrangement

Units 5 9 48K10674 M in Instrument Board 480 Volt Auxiliary Power Board 55N700

Orating and Stair Treads 48K10469 Front Elevation 55N602 and 55N603 Lighting and Heating Busrd 55N704

rbine Room Track Extension 48B10481 Panel 2 Synchronizing Panel 55N627 480 Volt Air Conditioning Board 55N708

Observation and Water Measurement Hatch Panel 3 Future 69 kv Transformer Battery Board Front Elevation 55N702

Distilled Water Well 48A10614 Future snd K3i2 Lines 55N628 Recording Instrument Board

Truss Support for Lighting Fixtures 48K10617 Panel 4 Unit 1 and K27 2 Line 55N629 Front Elevation 55N706

Housing Induced Draft Fans Panel 5 Unit 2 55N630 Panel 2 Generator 1 55N726

Outlet Damper Regulators 48El0621 Panel 6 Common Station Service Panel 3 Generator 2 55N727

Inlet Dem perRegulators 48C106E6 Transformer A and K31 1 Line 55N631 Panel 4 Generator 3 55N728

Dust Pans and Guard Rails under BC 5 and 6 Panel 7 Unit 3 and KS7 1 Line 55N632 Panel 5 Generator 4 55N729

Counterweights 48C10669 Panel 8 Unit 4 and Future Line 55N633 Panel 6 Automatic Load Control 55N730

Test Connections in Economizer to Air Panel 9 K33 A and K33 B Lines and Con Panel 7 Automatic Load Control 55N731

Preheater Gas Duct and Access Walkw ys 48El0675 Station Service Transformer B 55N634 Panel 8 Automatic Load Control 55N732

Pipe Supports Supplemental Details 48B10677 Panel l0 Unit 5 and Futur Line 55N635 Panel 9 Station Co on 55N733

Hoist Frame for Removing Motor Rotors 48El0683 Panel ll Unit 6 and K33 C Line 55N636 Panel l0 Generator 5 55N734

Hydro Ejector Piping Panel 12 Common Station Service Panel ll Generator 6 55N735

Supports 48K10689 and 48C10708 Transformer B and K33 D Line 55N637 Panel 12 Generator 7 55N736

Bu ker Bay Guard Rail for Hatchways 48C10729 Panel 13 Unit 7 and Future Line 55N638 Panel 13 Generator 8 55N737

Stop Valve Openings Extension 48B10733 Panel 14 Unit 8 and K33 E Line 55N639 Panel 14 Generator 9 55N738

Eotwell Pump Trench Frames Alteration 48B10748 Panel 15 Unit 9 and Future Line 55N640 Connection Diagrams

Access Stairway to Induced Draft Fan Panel 16 K33F and Future Line 55N641 Annunciator Terminal Cabinet 55N710

Bearings and Motor 48Al0755 Generator and Transformer Relay Board 480 Volt Auxiliary Power Board 55N720

Grab Rail for Induced Draft Fan Motor 48C10758 Front Elevation 55N604 and 55N607 480 Volt Air Conditioning Board 55N721

Duct Hangers Alterations 48B10762 161 kv Line Relay Board Front Elevation Pilot Relay Transmitter Receiver

Alterations to Boiler Buckstays for Units 1 4 55N605 and 55N606 K31 Line 2 Bay 1 55N27S0

Clearance 48Al0767 Units 5 9 55N609 E27 Line 2 Bay i 55N2721

Access Ladder to Steam Generator Roof 48Bi0768 Future 69 kv Idne and Transformer Relay K31 Line 1 Bay 2 55N2722

Access Ladder and Platform for 10 Inch Board Front Elevation 55N608 K33 Line F Bay 2 55N2723

Slide Gate Bottom Ash Sluice Line 48El0781 Main Relay Board K33 Line A Bay 3 55N2724
Panel 1 Generators 1 and 2 Back up K33 Line B Bay 3 55N2725

Platform

Local Board Number 2 48B10788 Relays 55N642 Bay 4 55N2726

Station Sump Units 5 9 48B10837 Panel 2 Unit 1 55N643 BaY 5 55N2728

Boiler Drum Relief Valve 48B1084 Panel 3 Unit Station Service Power Line Carrier Telephone

Stair and Ladder for Control Room Transformers 1 and 2 55N644 Bay ll 55N2730

Benchboard 48K10813 Panel 4 Unit 2 55N645 Bay 2 55N2731

Hatch on Pulverizer Floor Revisions 48BI0821 Panel 5 CommlonStation Service Transformer Bay 21 55N2742

Drum Level Indicator Support 48B10838 A and Generators 3 a d 4 Pack up ReLays 55N646 Carrier Telemeter and Telegraph Equipment
Panel 6 Bus Section 1 Differential and Bay 13 55N2732 and 55N2733

Break up Relays 55N647 Automatic Load Control Equipment

CONTROL BUILDING Panel 7 BUS Section 2 Diff tial and Bay 14 55N2734

Break up ReLays 55N648 Bay 15 55N2735

51 CIVIL Panel 8 Unit 3 55N649 Bay 16 55N2736

Foundation Retails Outline 51NHO0 and 51NHOl Panel 9 Unit Station Service Bay 17 55N2737

aseSlab Reinforcement 51N203 Transformers 3 and 4 55N650 Bay 18 55N2738

Foundation Walls Reinforcement 5IN204 Panel i0 Unit h 55N651 Bay 19 55N2739
Panel ll Common Station Service Transformer Bay 20 55N2740

Floor Slabs E1 765.0 and 778.25 VHF Radio Fixed Station Bay 37 55N2745
Outline and Reinforcement 51N400 and 51N401 B and Bus 2 Section 3 Differential Relays 55N652

Panel 12 Bus Section 3 Differential Microwave Multiplex Equipment

and Break up Relays 55N653 Bay 41 55N2750

55 ELECTRICAL Panel 13 Bus Section 5 Differential Hay 42 55N2752 and 55N2753

EQUI and Break up Relays 55N654 Bay 43 55N2754 and 55N2755
General Arrangement Powerhouse Paging Amplifiers

Plan E1 765.0 55N200 Panel 16 K312 161 kv Line 55N657

Plan E1 750.25 and 778.25 55N202 Panel 17 Oscillograph 1 and K312 Line Cabinets 1 and 2 55N2759
Second Recloser 55N658 Cabinets 3 and 4 55N2760

Control and Spreading Rooms Microwave RF Standby Equipment
Plans 55N204 Panel 18 Spare Relays 1 55N659

Sections and Details 55N206 and 55N208 Panel 19 K272 Second Eecloser and Bay 1 55N2764 and 55N2765

Battery and Motor Generator Rooms Spare Oil Circuit Breaker 868 55N660 Microwave RF Primary Equipment Bay 2 55N2766

Plan and Elevations 55N210 Panel 20 K272 161 kv Line 55N661 Office Key SX 55N2768

Control Room Desks Panel 21 Spare Relays 2 55N662 Intercom Systems 55N2769

Outline and Details 55N212 Panel 22 Oil Circuit Breaker 888 Telephone Room Equipment 55N2791 through 55N2793

Nelson Electric Manufacturing Company C5516357 Second Hecloser 55N663 Poer Line Carrier Equipment

Automatic Dehydrator Communication Panel 23 K311 161 kv Line 55N664 Line to Set 55N2796 and 55N2797

Products Company TV 8217 A Panel 24 K27I 161 kv Line 55N665 Single Line Diagrams

4160 Volt Auxiliary Switchboards Westinghouse Panel 25 HB7 1 Second Recloser and 250 Volt dc Battery Circuits 55N715

Electric Company C52 3871 and 56 50367 Bus Section 4 Break up 55N666 Clock and Chart Drive 55N719

Telephone Equipment Panel 27 K33A 161 kv Line 55N668 480 Volt Auxiliary Power 55N724
Automatic Electric Corporation C52 7748 Panel 28 K33A and K33 B Second Recloser Miscellaneous Telephone Circuits 55N2779

Kellogg Switchboard and Supply Company C5328947 and Spare Oil Circuit Breaker 918 55N669 Telephone OperatingSchematic Diagrams Diagram 55NH795

Carrier Telephone Equipment Federal Panel 29 K33H 161 kv Line 55N670

Telephone and Radio Corporation C5213755 Panel 30 Oscillograph 2 and Future 480 Volt Auxiliary Power 55N722 and 55N723

Operations Recording and Annunciating Line Second Recloser 55N671 Telephone Alarm Circuits 55N2771

Equipment Autocall ComPany C5218449 Panel 32 Spare Relays 3 55N673 powerhouse Paging System 55N2775

Main Control Switchboards Allis Chalmers Panel 33 K33C 161 kv Line 55N674 Power Line Carrier Tuning

Company C5218591 Panel 34 K33C and K33 D Second Recloser Equipment 3 Sheets 55B3796

480 Volt Auxiliary Switchboards and Spare Oil Circuit Breaker 978 55N675 Counication Room Equipment Arrangement

ITE Circuit Breaker Con any C53 3516 Panel 35 K33D 161 kv Line 55N676
PSleacntions and Details 5555NN22770001

Northeastern Engineering Company C53 3517
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PLATE 18

55 ELECTRICAL CON Exhaust Plunmm Details 5TWIOS1 0il Circuit Breakers

AILIARY SWITC 0AEDS AND COMCATIC S CONT Plenu Details 57K 022 and 57WI 3 Location of Auxilismy

Main Distributing Frame Layout and Details 55A 703 Fafrigeran and Water Piping 57W1031 Equipment 75B300 75B302 and 75B04

Microwave Antenna and Reflector ans Filters Coils and Heaters 57WI051 Extensions to Skids 75A10419

Plans and Details 55N 706 Wire C Asrdsand Dampers 57WI052 Fittings for Emergency Air Receiver
Microwave Terminal House Grilles and Ceiling Outlet Fixtures 57WI053 Lines 75AI0619

General Arrangem2n 55N2707 Control Locations 57WI061 161 kv Switches

Sections and Details 55N2708 Control and Operating Diagrams 57W1062 Nu ers 833 885 7B320

Front View and Panel Arrangements Blast Heaters Wesix Electric Numbers 887 979 75B322

Equipment Racks Bays 1 1O 55N2710 Heater Company C52 763 and 052 16408 Numbers 983 1069 75B324

Equipment Racks Bays i1 20 55N2711 Fans and Coils Clarage Fan Co C52I0052 Numbers 1cqs 1079 and Bus Sections izing 75B326

Equipment Recks Bays 31 38 55N2713 Refrigerating Equipment Worthington Southern States Equipment Com3 uy C52 12309

Equipment Backs Pays 41 h8 55N271 Corporation C5210307 Transformer Structure

Equipment Racks Rays 51 54 55N2715 Fans plan M in Transformers i and 2 and

Paging System Connection Details 55N2758 Trane Company C5210h87 Common Station Service Transformer A 75N230

Circuit 1540 Kingston Superintendent ILG Electric Ventilating Company C5217300 Plea M in Transformers 3 5 and Common

Chattanooga PBX Application Schematic 55N2776 Control and Indicating Devices Station Service Transformer B 75N232

Dial Circuits 1532 1531 Kingston PAX Leinart Engineering Company C5215806 plan E1 820.0 and 848.0

Chattanooga PBX Application Schematic 55N2777 Filter Assembly Dellinger Corp C5216409 Main Transformers 6 8 75N234

Jtmper and Cable Connections Fan pe Heater Stokes Electric Co C5216410 Main Transformer 9 75N236

Telephone Turret Circuits 55NRTSO end 55N2781 YmmersionHeater Gray Hod es Corp C5216411 Main Transformers i4

Miscellaneous Telephone Wire Guards and Dampers American Connections and Details 75N238

Circuits 55N2782 through 55N2784 Warming and Ventilating Company C5216663 Connections and Details Changes 75Ai0503

Power Line Carrier Telephone and Grilles and Ceiling Outlet Fixtures Main Transformers 5 9 Connections

Telemeter Circuits 55N2785 Ferguson Equipment Company C5216664 and Details 75N239

Code Call System 55N2787 Plumbing Fixtures Jones Sylar Company C5212734 Bus Connectors Drilling and Details 75N240

Intercom and Paging Sysem Electric Water Heaters Cleveland Come onStation Service Transformer A
Fuactloaal Diagram 55NSTSO Heater Company C5212735 Connections and Details 75N242

Telephone Cable Termln l Record 32 Sheets 55A2798 Electric Water Coolers American Co on Station Service Transformer B

Telephone Uonnection Schedule 66 Sheets 55A2799 Radiator and Standard Sanitary Cowp C5212736 Oo ueetions and Details 75N244

Bump Pimps Yeomans Brothers Company C5215154 Main Transformers Allis Ch lmers Co C51 14173

CONt ITAND GROUNDING Fire Hose Cabinets Grinnell Company C5219154 Oil Circuit Breakers General Electric Co C51 17920

Basement Floor E1 750.25 Plan 55W800 Steel Fabrications Converse Bridge Unit Station Service Transformers

Min Floor El 765.0 Plan 55W802 nd Steel Company C5220925 Westinghouse Electric Coror tion C51 26860

Air Conditioning Room E1 778.25 Sudden Pressure Relays Westinghouse
Plan and Details 55W804 58 S S EL Electric Corporation 59 34910

Miscellaneous Details 55W806 55W808 and 55W809 Columu Schedule and Location Plan Westinghouse Electric CorRoration 62 17463

Cable Tray Arrangemen Base Plate Details 58N300 Station Service Transformers

Plan 55W810 Framing E1 765.0 and 778.25 58N301 General Electric Company C51 26861

Sections 55W812 55W814 and 55W816 Roof Framing E1 788.6 and 775.46 58N302 Coupling Capacitor Potential Device

Conduit Boxes Elevstlons 58N303 General Electric Company C52 12103

Drilling and Details 55W820 Miscellaneous Steel Storage Rack for Transformer and Oil

Details 55A1OAK 7 Stair Number 1 58N800 Circuit Breaker Bushings 75CI0630

Cable Gutter Details 55KI0381 and 55KI0389 Stair N ber 2 Storage Tank for 0il Circuit Breaker

Duct Section for Lighting and Heating Plans Elevation ud Details 58N801 Interrupter 75C10707

Transformer 55BI0405 Kandr il 58B10845

Main Eels Board Cable Gutter 55A10438 Heating end Ventilating Frames 58N802 LIGHTING

Frames Covers and Cat ik 58N803

56 Wall Supports 58N804 Transformer Yard
Plan and Sections 75W400

Elevations 56N501 and 56N502 Cable Trays and Supports Control Cable Tunnels Plan and Sections 75W41
Plan E1 750.25 56N503 Plans and Sections 58N805

Plan E1 65.0 56NS0h Sections and Details 58N806 through 58 808 161 kv Structure Plan 75WHO4 through 75Wh07

Plan E1 778.25 and Roof Plan 56N505 Steel Stairs Henry E Gremp Company C5315154 Sections and Details 75Wh09
Cabinet Details 75W411

Wall Sections 5 N506 through 56N508 Cable Tray Bracket 58A10255 Control Cable Tunnel Plan and Sections 75W414
Fenestration Details 56N509 through 56N512 Cable Tray Supports

Door and Hardware Schedule 56N513 Bolt Inserts El 764.25 Location 58N10270

Door Frame Details 56N514 Details 58A10291 CONDUIT AND GROUNDING
Door Subframe and Frame Details 56N515 Structural Steel Truitt Manufacturing

Public Lobby Details 56N 16 Company C52I1924 Transformer Yard

Louver and Grille Details 56N517 and 56N518 Surface Ground Mat

Service Cabinets and Miscellaneous Details 56N519 Units 1 4 plan and Details 75W800

Toilet Room Details 56N520 SWITCHYARD Hnits 7o
Concrete Stairs Safety Treads 56B522 Plan Units 1 4 75W804

Color and Paint Schedule 56NSE3 71 CIVI Plan Units 5 9 75W805
Details 75W807 and 75W808

Eubbem Tile Terrazzo and Cement Floors Transformer Yard and Switchyard

Layout and Details 56N524 and 56N525 General Plan and Sections 71NS00 161 kv Switchyard

Toilet Room Accessories Schedule 56B526 Control Cable Tunnels Plan and Profile 71N303 Surface Ground Mat Plan and
Details 75 822 and 75W823

Public Lobby Furniture 56R527 Transformer Yard Outline and Reinforcement Columns ll19 Plan 7W832

Metal Siding Panels H H Hobertson Co C521 54 Foundations Plans and Details Columns 19 27 Plan 75W834
Steel Louvers Ienderking Metal Products Units 1 4 71 201

Company C5316171 Units 5 9 71N231 and 4 N232 Colusms 27 34 Plan 75W835
Columns 34 39 Plan 75W836

Steel Roof Decking N H Eoberteon Co C53i771e Main and Common Station Service Conduit Details 75W837 and 75W838

Steel Sash Assemblies Truseon Steel Divn C5318363 Transformer Foundations 71N202 Cable Tunnel

Aluminum Window and Door Assemblies Cable Tunnel 71N208 and 71N209 Manholes A and B Plan and Details 75W844

New anBrothers Incorporated C5318364 Fire Equipment Houses Outline and M nholes C and D Plan and Details 75W 6

Altm num Projected Type Windows Reinforcement 71E220 Manholes E and F Plan and Details 75W8 8

Marmet Corporation C5318365 161 kv Switchyard M0 hole G Plan and Details 75WSh9

Steel Sills Stool and Wall Caps Foundations Outline 7IN3OO and 7IN330 Details 75W850

Kirk and Blue Manufacturing Stmpany C5318366 Outline and Reinforcement Conduit Boxes Drilling and Details 75W854

Marble Ampco Marble Division C5320116 Low Structure Foundation Details 71N301 Conduit from Switchyard to Storage Building 75CI0742
Tile nd Terrazzo Art Mosaic and Tile Co C5320117 Electrical Manholes A B C and F 71N30

Altminum Bailing Newman Brothers Inc C5325285 Electrical Manholes D and E 71N305

NolIow Metal Doors and Frames Electrical Manhole G 71N334

William E McGill C mpany C5325900 Drains Plan and Sections 71Ai0256 77 MECL NICAL S VICE

TinCl d Fire Doors Duslng and Hunt Ins C5325901 Grout POcket for Oil Circuit Breaker Transformer yard

Wood Doors Cheyennes L mber Company C5325902 Foundation F 71AI0 87 Water and Oil Lines

Finishing Hardware Wagstaff Hardware Co C5325903 Manhole F Closure Block 7310498 Units 1 4 77W200 and 77W201

Aluminum Louvers sad Grilles Aluminum Units 5 9 T52C0and 77W5201

Structures Incorporated C5326843 75 ECTRICAL Trsasformer Fire Protection Sprinklers
Venetian Nlinds Venetian Blind UIPM T Units 1 4 77W210 and 77W211

Ms ufacturing Company C5422301 General Arrangement plan 75N200 Units 5 9 77W5210 and 77W5211

Metal Brackets Angle Supports and Genera Arrangement Sections 75N202 Replacement Solenoid Valves

Closet Hods Newman Brothers Inc C542 850 161 kv Structure Leinart Engineering Company 57 53631

Steel Work Cabinets and Film Drying Plans E1 813.0 and 8 7.0 Switchyard Water and 0il Lines

Recks Fidelity Bales Corporation C95 4410 Bays 11 15 75N20 Units 1 4 77W202 and 77W203

09ening in Walls Bays 16 21 75N 06 Units 5 9 77W5202 and 77W5203

El 750.25 56BI Z293through 56BI0 296 Ea s 22 7 75N208 Expansion Joints Grinnell Company C53 27254

El 765.0 56B10297 through 56B10308 Bays 28 33 75N209 Fire Hose and Racks Gray Kod es Corp C54 17049

Developing Table for Dark Room 56BI0671 Bays 38 75N210 Fire Hose Carts Nozzles and Play ipes

Ty ie l Cross Sections Grinnell Company C5h 17050

57 CHANICAL Sections A A and B B 75N212

AirWater and Drain Piping 57W 00 through 57W402 Sections C C and D D 75N214

Plumbing 57W700 and 57W701 Sections E E au FF 75N216 78 STRU6 JEALS

Heating Ventilating and Air Conditioning Section BeG 7 N218 161 kv Switchyard
Plea E1 750 25 57WI001 Carrier Current Equipment and Col Location plan and B se Details 78N200

Plan 765.0 57W100 Potential Device Details 75N222 Plan E1 806.0 78N201

Plan 778.25 57 rlOOS Disco ect Switch Maunti g Eleation 78N202

Sections 57W1011 and 57W1012 Operating Mechanisms 75N226 and 75N228 Cross Section 78N203
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PLATE 19

78 STRUCTURAL STEEL O0NT IO3 REPORTS AND RECOF S Maaitowoc Crane Model 3500

161 Kv Switchyard Cont Status of Intake Structure Unit 5 3 IBI0261 Details lOiAl051

Typical Framing Details 78N204 Progress Charts iO0Foot Boom 1SIAl094

Disconnect Switch Mounting Details 78N205 Service Bay 41KI0341 Lifting Arrangement I08BI120

Structure Arrangement Plan and Details 78N206 Steel Erection and Manhour Bucyrus Erie Trsmsit Crane 22 B lOiA1052

Field Chs iges 78N207 Record 2 Sheets 48CI0362 Bucyrus Erie Lifting Crane 38 B I01AI053

Strir ing Curves 78B217 nd 78B218 Transformer Yard and Switchyard 71B10312 Bucyrus Erie Lifting Crane 54 B lOiA1054

Cable Trays and Supports Intake and Discharge Conduits 102N1013 Railroad Bridge Over U S HighWay 27

Plans Sections and Details 78N221 and 78N222 General I03CI0005 Jacking System 101K1062

Details 78N223 Pour Designations 50 Ton American Nkunher 4 Erectors

Cable Trays Maalholes 10 15 Powerhouse Superstructure Concrete 41NI0364 Guy Derrick lOiA1079

Plains and Sections 78N224 Fill Slab E1 725.0 Temporary Stop Log Alterations lOiB1089

Details 78N225 Units 1 4 41NI0370 Floor Leave outs for Installation of

Control Cable Tunnel Framesj Gratings Units 5 9 41NI0631 Turbine Oil Reservoir lOiKiO91

and Ladders 78N226 Superstructure Concrete Units 5 8 41NI0625 Discharge Conduits Temporary Concrete

Transformer yard Reconciliation Stop Logs 101Kll06

Coltum Location Plan and Base Details 78NSIO Conduit 45NI0923 40 Ton Dravo Whirler Runway 101Nll08

Transformer Tower Structures Plans Cable 45QQ10924 and 45NI0925 Generator Stator Handling Arrangement i01Ki135

Elevations and Details 78NRll Structural Steel Connecting Status Required Stator Trunnion Plates Strut lOiAl138

Generator Leads Structures plans before Boiler Drum is Raised Temporary Bent Conveyor BC 5 and 6

Elevations and Details 78N212 Units i4 48K10376 Foundation 1OlAII5

Generator Leads Screens 78N213 and 78N214 Unit 5 48KI0599 Working Platform for Caisson i01Ci173

Transformer Rails Pla is and Details 78N215 Organization Chart General 101NlO 0 Boiler Penthouse Temporary Roof

Cable Trays and Supports Plans Daily Earthfill Density Report lOiAlO 5 Unit 4 101Nl174

Sections a d Details 78N220 Penetration Needle Reading versus Percent Unit 5 i01Ci177

Cable Tray Support Mork 2 4 78A10281 Moisture Control Chart I01AI046 Heaters and Stooge Tank Method of

Common Service Station A Lead Screen Field Density Sample Control Chart 101AiO 7 Handling 101Kl179

Details 78KI0332 Welding Machine Requirement Forecast lOIAll l Tables and Racks for Turbine Acceptance

Main Generator Lesds Screen Details K10355 Powerhouse Substructure Units 1 4 Test I01CI182

Fences General Plans and Sections IOINI0011 Deaerator Heater Skid 101CllSe

Plans Sections aad Details 78N216 Grading Study I02KI0266 3 Ton cantry for Turbine Erection

Cyclone Fence Department U S Steel Progress Report Chi meys I02B10285 and I0B10365 Track lOiAl189

Corporation C5 I0000 Pipe Thread Data 401Bi068 Details I08KI184

Revised Rail Clamp at Light Post 78B10455 Heater Skids S eel Reinforcement lOiCll91

Post Extension Splice Details 78A10861 Turning Assembly E1 765.0 Anchor Bolts 101Bl196

Barb Wire Arm Addition 78B10862 104 EUII Outer Stator Frame

Galvanized Structural Steel Temporary Barge Unloading Dock Assembly Position lOiB1211

Bethlehem Steel Company C52 16932 General Arrsr4gement 106N1 Assembly Diagram 104Nll81

Lehigh Structural Steel Company C53 26277 Concrete Foundations Details 106N2 Wind Velocity Tower General Location 101B10311

Grating Blaw Kno x Company C54 22361 Temporary Coal Unloading Dock 75 Ton Float Cribbing for Boiler Drum

Stacker Supports 106N3 Plan Elevation and Sections 104K1099

CONSTRUCTION PLANT AND VILLAGE Struts to Dock Barge I06N4 Unit 9 104 1212
Bin and Apron Feeder Support I01NI134 Barge aad Crawler Crane Arrangement for

Osgood Crane Use as Pile Driver at Ski er Dike iO4Kll l

GENERAL 23o0 Volt P supply 106K5 Turbine Erection

Model 725 101A1041 Guard Rail i04Al149

101 PLANS AND LAYOUTS Model 1007 10 41097 Wire Sag Arrangement i05Ki169

General Plan i03 i Method of Change from Diesel to Electric I04B1224 Generator

P rking and Office Building Area Steel Erection Placement of Equipment I08NI Assembly Diagram 104Ni183

Location and Grading Plan lO S 4S Ton Stiff leg Derrick Assembly Diagram Supplementary Details I04KI185

Shop Area Grading and Dp ainage Plan Traveler Details 108NS Air Powered Notcher and Die

and Sections lOIN3 Track for Traveler I08N Notcher Die Assembly I0 AI199

Construction Area Traveler Bolting a d Blocking Details 108N4 Rs n and Clevis Assembly 104A1200

Track L yout 101N Jib Details 108alOeS Details Punch Blade and PUnch Stick 10 AlPO1

Track Grades lOIN5 Trussed eam for Traveler I08BII07 Stand Frame and Miscellaneous Details IC4A1202

Precipitator Erection General Arrangement lOIN6 Alteration to Traveler I08CIIII Cam Assembly I05AIS03

Camp Area Extension 53Ci101 Alteration to Traveler Provision for Method for Stress Relieving 105Al164

Yard Drainage Plan 101NlOO2 Hoist I08KII13 Pipe Type Scaffolding Cable Cart i05Cl172

Location Plan 1O Bl005 Boiler Steam Drum Lifting Arrangement Standard Signs Sign Board 106Bl198

Reinforcing Storage yard and Conveyor lOiKlO18 Units 1 4 108N5 Outlet Header Plug and Seal

Borings in Barge Area lOiKl031 Units 5 8 I08N7 Dtails 107Kll 8

Footings and Retaining Wall for Boiler Steam Drum Lifting Rig Units 5 9 I07KI193

l000 Gnllon Fuel Oil Tanks i01Bi033 Units 1 4 I08N6 Main Steam Stop Valve Temporary

Concrete Retaining Wall Cross Sections Units 5 8 108N8 Connection I07BI153

for Design 101K1059 Clamps 108Al103 Turbine Test Hasket Type Vacuum

Storage Areas Adjacent to Hailroad and Alterations 108Ki167 Colrnection I07BI178

Unloading Raeilities lOINl060 Precipitator Erection Proposed Piping for Acid Cleanlag Boiler 107C121

Parking Lot Extension 101Blll6 Temporary Gas Bypass Ducts Lubricating Oil Reservoir for Boiler Feed

Cross Sections for Storage Building lOiKl137 General Arrangement 108N9 Temporary Beating Arrangement I07A1215

Structural Steel Storage yard Location lOiKll47 Bent Details 108N10 and 108NIl Reheat Stop Valves Temporary Flange

General Area Map 101K10005 Step 1 Remove Existing Ducts 108Nl2 Plates I07B1216

Step 2 Place Temporary Ducts Step 5 Beam Substitute for IOWF66 108AlOT4

Remove Temporary Ducts I08N13 Location of Embedded Anchors 108Ci09

102 SCHEDULES Step 3 Erect Precipitator Structure I08N14 Crane Girder Lifting Device I08AI095

Construction Schedule Step 4 Place Collector Plates I08N15 90 Ton Crane

General 102Bl Step 6 Erect New Ducts I08N16 Girder Erection Platform I08CIC98

Detailed Cable Tunnels Pipe Laying Details iOC10259 Platform for Test Load i08Cii02

Units 1 4 102KlO000 through 10 lOO05 Truck Scale House Hatch Cover 16BI176 South Girder Erection Platform 108BlllO

Units 5 8 I02KI0 89 Barge Block Timber 21AI6 Conveyor Bridge 3 and 4 Erection Dents 108Blll8

Unit 9 10 Ki0495 Barge Loading Conveyor Baffle and 40 Ton Stlffleg Derrick Traveler

Turbo Generator Unit 1 I0 KI0505 Belt Scraper 21all50 Tie Dowa for Mast 108Alll 9

Turbo Generator Unit 2 I02KI06 7 Method of Grouting 6 Inch Hole Condenser Track Guide and Rock Guard Field Design 108Al124

Turbo Generstor Unit 3 10 K106 0 Water Supply 31A10637 Temporary Tie Backs for Support during

Turbo Generator Unit 4 i02K10642 ll Foot Caissons Method of Construction 38BI0635 Raising Unit 3 Boiler Drum i08Bi127

Turbo Generator Unit 5 102Ki0644 Fiping for Scavenging Steam Lines Turbine Foundation Beam Form Support 108Cl133

Turbo Generator Unit 6 i0Ki0735 One Line Diagram 47BI078 Traveler for Stiffleg Derrick

Turbo Generator Unit 7 i02K10744 Details 107all58 Details I0 1136

Turbo Generator Unit 8 102K10746 Layout 107Bl175 Track Extension 108all41 and 108all42

Turbo Generator Unit 9 102Ki0785 Units 5 9 107E S08 Euclid Truck Alterations for Coal Hauling 108Bll 3

Miscellaneous yard Work to be Completed 10B10823 Bay City Cranemobile 190T61 Stiffleg Derricks Units 5 9 Supports 108Kl168

Construction Features to be Removed 101B1219 Temporary Supports 47A1086 Conveyor Tables Removal of Truss nd

Concrete Placing Schedule Details lOiA1049 Support 108Nll70

Units 1 4 102N10132 Turbo Generator Method of Setting 3 8 Inch Tool for Facing Off Condenser Tubes 108All71

Units 1 8 102N10390 Bolts for Leveling Plate 47AIS465 Temporary Crane Girder for Setting Forms for

Concrete pour Schedule 50 Ton Guy Derrick Unit 8 Turbine Foundation 108All92

Intake and Discharge Structures 102BlO139 Ereetlon Details 48N1083 and 48B1096 Jacking Post for Turbine Units 59 108Bl195

Units 5 9 Powerhouse Anchorage 101alOE5 Spreader for Turning Generator Frame 108Bl197

Floors I02BI0559 and 102B10560 Location of Anchor 108A1082 Built up Collar for Generator Trunnion

Erection Schedules Moving Arrangement 108Kll30 for Getting Nigher Lift i08B1204

Structural Steel Units 14 102K10248 Boiler Bay Steel Method of Erecting 48B10 08 Jib Crane

Electrical Equipment 2 Sheets 10 CI0264 Pulverizer Fan Bearing Method of Turbine Room I08KI 09

Boiler Unit i lO K1O409 Setting Foundation 8BI0849 Unit 9 Anchor Bolts 108AlPlO

Boiler Unit 4 102KI0539 Ballast Spreader for Access Railroad 101K1034 Pulling Beam for Rotor Placem nt I08B1214

Boiler Unit 5 I0 KI0647 Concrete Control Markers Forms i01A1036 Dravo Gantry Crane Braciag Details 108K122

Boiler Unit 6 102Ki0659 Marion Electric Portal Crane lOiAl0h8 Pipe Bending T ble 300K1058

GradiD Schedule I02CIOS76 Manitowoc Cradle Model 3900 Sandblaster Field Built 300BI088

powerhouse and Service Bay Floor and Details lOiA1O50 Pile Driver Leads 401B1069

Fill Slab Drawing Schedule 10 N10371 Working Platform 401Ci071 Construction Deck 401AlO8h

Schedule of Architectural Features 102Nl04OO
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PLATE 20

CONCRETEAND AGGREGATE 3oS AnOS
Construction Railroad to Barge Landing Profile

Cross Sections and Soundings 14 Sheets lOiLlOl7

202 CONCRETE HANDLING AND PLACING Access Railroad

30 Inch Concrete Conveyor S04C1 Supplemental Track Details lOiKlOl9

Mixing Plant Warning Signs lOiK1027

Foundations General Arrangement Bridge Roller Sole plate Supplemental

Anchor Bolt Locations 204N2 Details 102A1043

Aggregate Bin aad Mixer Platform Construction Area Track Layout lOiBlOS3

Foundations Details 204N3 Construction Plant Relocation and

Cement Silo and Bucket Elevator Extension of Tracks I01NI072

Foundation Details 204N4 Extension of Plant Track to 0il Storage

Cement Unloading Facilities Foundation Tanks Profile lOiKl080

Details 204N5 Traasformer Cross over Track 101All40

Electrical Control and Signal System 204N6 Temporsmy Track to Turbine

Mixer Timer Wiring Diagram 204N7 Room 101Kl 86 and lOiKl187

Fo dation Location Pls land Conveyor Temporary Track to South End of

Footing Details 204N14 Turbine Room 101K1205 and 101KiS17

Time Cycle S0 A17 Temporary Track Beams for Ash Sluice

Mixer Timers 1 and 2 Wiring Diagram SO4N18 Culvert lOiB1218

General Arrangement 204C19

Aggregate Unloading Hopper and Apron Feeder B U k D iN G S
Foundation Outline and Anchor Bolts 204N8

Foundation Reinforcement Details 204N9

Electrical Controls for Trolley Motor sId 401 BUILDINGS AND HOUSES

Mounting Details for Limit Switches 204NlO Cafeteria

Bin Switches Protective Cabinet and Details 204Kll Front Elevation 106 RBS1

Top of Aggregate Bin Conveyor Support S04N12 Floor Plan 106 2B52

Pumpcrete M chine and Movable Conveyor Electric Lighting and Heating 401N17

Supports Foundation Details 204N13 Electrical Layout for Kitchen Equipment 401N18

Aggregate Traasfer Chute Details 204N35 Closet for Water Heater and Equipment

30 Inch Wide Apron Feeder High d Supports 204B16 Layout 106B1061

Aggregate Stockpiles Location 101A1076 Extension and Equipment Rearrangement 401Cll00

Concrete Hopper Details 200C1066 Waste and Soiled Material Storage 401All39

Field Engineers Offices

plan and Elevations 403 NI

SERVICES LightiangdHe tiag 40
Adnistration Building

301 WATER AND SEWAGE Plan and Elevations 401N2

Potable Water Distribution 301N2 Plumbing Plans and Details 401N4

Construction Area plunbing Bill of Material 4 Sheets 401A8

Sanitary Sewer System Plan and Profiles 301N3 Electric Lighting and Heating 401N9

Sanitary Sewers Bill of Material 301A6 Alterations for New Telephone Room 401K10 94

Raw Water Distribution 301NIO Machine Shop

Potable Water System Bill of Foundation and Floor Slab 401N3

Material 301A4 and OiA5 Layout 401C7

Construction Camp Electric Lighting and Heating 4OlN13

Sanitary Sewers Bill of Material 301A8 Personnel and Time Offices

R w and Treated Water Distribution 301N13 Electric Lighting and Heating 401N5

Sanitary Sewer 301N14 Checking Booths Addition 401K1042

Raw Water Supply Intake Crib and Pump Removing rtition in Time Office 401Bl132

Arrangement 301N9 Warehouse

Standby Pump Alterations to Column 301All Foundation and Floor Slab 401N6

Raw Water Pumps Wiring Diagram and Electric Lighting and Heating 401 14

Details for Electrical Control 301N12 Office Partitions 401B1010

Underground Utilities as Constructed 301P15 Storage Flatforms over Storage Bins 401KlOll

50 O00 Gallon Tank Roof over Platform 401KI020

Chicago Bridge and Iron Company C51 12043 Canopy for Platform Roof 40 BI055

Footings 3OiBll6S Public Safety Office and Fire House

4 Inch Potable Water Line to Patton Point 101AlO128 plan and Elevation 401N10

Potable Water Distribution Temporary plumbing Bill of M terial 3 Sheets 401A12

Line for 4Inch Cast Iron Pipe Across plan Elevation and Details 401GlO08

Intake Area 30OAlOE5 Ca p Managers Office Addition 401C1035

Pipeline to Patton Point Plan and Profile 300K1028 Locker Room Addition 401Cl163

Air and Water Lines in Powerhouse Base Slab 300C1032 Medical Center

Potable Water Line to Construction Ventilation 401Nll and 401BlO06

Village Relocation 30OBI081 Addition 401Cli17

Raw Water Distribution 301K1004 Dormitory Lighting and Heating 401N16

Temporary Effluent Line for Septic Tank 301Bl129 Quonset Huts
Foundation and Anchor Bolt Plan lOIBlO01

Typical Storage Platform 401K1099

303 ECTRICAL SYST Construction and Y intenance and

Compressor plant Electric Power and Transportation Plan 401C1037

Lighting Layout 302N1 Timber Foundation 4OiBIS06

Switch House Plan Elevation and Details 3O3N1 Visitors Overlook lOiB1014

Electrical Distribution System Structural Shop F6undation and

General Plan 303N2 Crane Supports 101K1015

Construction Csmp 303N4 and 303B1056 Temporary Buildings Location 101All25

E 3 kv Distribution System Structure Details 303N3 Temporary closure and Storage

Softball Field Lighting 3 BIIO5 Platform for Boiler Chemicals lOiBllSl

Construction Power Source 45N10922 Temporary First Aid Station 104Bl123

Temporary Shower Rouse i04Ci126

305 TELE ONE A D SIGNAL SYST M Temporary Power Operation Laboratory 104Cll

Fire Alarm System Stornge Bins for Construction Plant

Sche tic Diagram 305AI Supplies 401K1005

Location of Gong and Bres lass Stations 305N2 Construction Toilet Plan and Sections 401K1012

Schematic Wiring Diagram 305N3 Lunch Room Plans and Sections 401N1016

Camp Sehe tic Wiring Dingram 305C4 Laddie Village Fire Rose Rouses 401B1026

Dormitory Bunkhouse General Dimensions Plan

Location of Brea lass Stations Gongs and Cross Sections 401B1067

and ermostats 305N5 Quonset Number 1 Office for National

Schematic Wiring Diagram 305A7 Valve Y nufacturiag CompsAuy 401B1073

Cafeteria Location of Gongs and Breakglass Storage platform between Quonset Huts 401K1077

Stations 305C6 Storage Roof between QUonset Huts hO Z 090

Bunkhouse Number 3

Foundation Plan OiClllh

307 HIGHWAYS AND ROADS Repair Work 401BllS2

Temporary Access Road to Powerhouse 48K1207 Temporary Control Room Crusher Building 401E ll5

Access Roads from Village Areas to Swan Warm up Shack for Coal Loading Barge 401Bl154

Pond Road 101KlOS4 Temporary Housing around Barge Loading

Traffic Signals at U S 70 101B1065 Switches 401Bl155

Ramp into powerhouse Excavation layout of Shops 401K1220

Units 5 9 10 El075

portable Bridge for Crossing Coldwell iOiNl166
Bridge to Provide Access to Basement

Block 81 101Kll90

Barge Loading Ramp

Plan sad Details lOiKiSR1

Layout 101K1222
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SELECTED DRAWINGS
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NOTES:

/. PIPES: 411 piprs .shall b. relnforc,d concrefe In
<!Jccorddnce wiN., sec/ion 1250 of'lhe T-/ spec;ficdft"on.s.

2. Area be/ween chimney clean~ouf cloor Bnd cakh hd.$in.f
to be paved with concrefe1 4~ fhick, ty r/eld.

3. For uneterdr41fr 5pecI,r/cafions see memo. Emmons to
k.lJrr 4-U· 60.

4. R8j'r&.Ie ~eJ onelch s/de o~ fr<4ckS
1

S<!C_.A-A &. 8-4 foprovlde
surfdee drainage dwayrrom tracks and mfo Ct1tcfJ BaSins
(or manholes). Lower CiS & H If. 9nzfri7gs a:. n:'11pred /?~place sod
on dis turbecf ar~i/s.

REFERENCE DRAWINGS:

108M250 811..1.. OFMA"TERIAL
IOft'248. _~ CATCH BASIN
~N2'/,2:7~ PAVING PL. ... N

Ty-p.4 £nr.jw#11
14K ""'8.LJ

OUTLET CHANNEL
£1 72$.0

U~l)h()je

Top of Fume
by F,~kl

!.?t'~dEI 7S8.()O

YARD

SECTION X-X

Cahh BdSin Type 5
@ .~ @ @Top of' Grw1'e EI 763.l'()

Curb Inlef Type I ~
Inverl E/ 7bQOO

(.NOTE: Pluq weir in)
To!, o;6r4te £1 762.50 762.50 762. 62 hylield hyf"~efd

e~rsf curb wdh cone.
Invttrf £"1 7tGO.25 760.25 760 • .37 by field' oJ rlt!lri

DRAINAGE PLAN

1:1""[IWJfIo-u~II-
/lMIf. _. •••_~~~~ SUI'W••.••••••

DJlW9l .MS'..•......
"".
~._.-

I::

", 'N
I.~' ~ 44·· ...'

COMPANION DRAWINGS ION2S1 & ION252~-!!.~~=~~q:::::~~'4ZF~L~~~;:::::=.;;.f

ION250 1Il6

TVA-00020395



EXHIBIT 3

ION400 "4.

D-D

TYPICAL SECTION
OF

DIVERSION CHANNEL

ASH DISPOSAL AREA

GENERAL

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIViSION OF DE5'GN

1~.s'Irf'''Cin9 (Na'e(JJ

~/.~ 74~z

c-c

Hyd''''1.1/IC FllJ
A 'OJ(• .116, 000 co: •

c - c (ALTERNATe) -N.~ ~

TYI"ICII,L SECTIONS - DIXE"c'

QUANTITIES
10 000 Cu.'rtl.
II 000 Cv.HI

222,000 Cu.'rd.

......._-...,.....- .. =---..

ESTIMATeO
North Dilr_
E.sf Oik~

TolBI

"
171,J'

1,1

U·CD~. tv,,;' -J.91h ~ /o(;IfilYP JJ1 F"iI~
_"..,!~':r if. i;~.~~~~:t

DETAIL A

x

'-0#"'''

2'if_lJ~M""h::~"rf-.-(lON2$!J
I"lf,., fop 0.~~~~ Z.,

Nof,: Ml#11~/",b b. cr»Ie _ ~ ,,/
",. br/clt. htlnnQI,s .. M
,,;$"; w#b ."/~If u
,..",.,;,,# 10 ,.",1 .,~

C.,,';,l"i.M I

0.11.,
(II. 7J5.0

SECT/ON C-E

~ filM, ~tJ· J~w

spfll_y

TYPICAL DIKE SECTION

--_/--

PINE:

A -A .."d B-B

-- CL INCH

- ---- .......,"-"
\ ~
\ -, \\
\ '" \

\ " \\
\ \ \\ \'

OOVNOI

TVA-00020396



.so H.P. mDt,,, ",in.

l hud plJ/lGy
C1752..0

200 HP. mofDr m,;'.

I. headp"lIey
£1. 86f./~r

EXHIBIT 4

·7' ;r

(jrol..H?d £'1 762.6~

SECTION D-D
RECLA/MiN6 CONVEYOR &-9

£176#.$

48"bflf
1000 f(YIlhl
StK> ff/rrom

~rsw"""'''t_te. \..!"'.",.tk s.p~";or

~d£IU.J,O~

SECTION B-B
INCLINED CONVEYQRS BC-31'" ;08{/NKERS

GrountiE/7M..$

JiDl-O" 27'-4 &'-'''-
==::-==±=~I::::=======:i~=- ~ /JU'-tr ,.~_~_~__. '_. _

,£17.S .(I

'EI.7tUS

1
0' ,""-11

, ' FItJot" EJ7~S.{)

. (t~ilpj///.y

£"J8.74-
' ..

==:;r-' Wa" ",I pul/.y

,8C·.a

UO'-O'"

SECTION A-A
HORIZONTAL CONVEYORS BC-58t6 TO 8UNKERS

G,.ount/ £/764.0

5s-~{If~

600'- ~ ,., pulf~

SECTION C-C
STOCKiNG our CONVEYOR BC-7

/

14NZOO,u

SECTION G-G
RECEIVING CONVEYOR Be·/

..-EI766.5

YARD

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION 01' DE$IGN

COAL HANDLING & STORAGE
GENERAL PLAN SHEET I

o "",.otVI.:e/~ IJijU/iI 'ype eJfti'J;PHslJ~/j I"'II~ ri~4, p«mp
~nd ~h"..d tore~:~--u".. Typ«.

@OP Fir~ e.lflingwJher,porl<9c-'e, dry,rowder, ZOlb size.

(j)op Fire exfingI.JJ'$her)portahleJdry powder; 'sIb :size

5tJeUITT[D

-~~

KNOXVILLE

FIRE EXTIN~{/ISHER SYMBOLs:

;,-.

COMPANION f)R.4WIN6: H1V20/

DETAIL H
TRANSFER POINT C

Ji/.II /:7t,rt>rmih.

~!tdr'Q:J) rGl"OUnd £1 764.0

(h,. PIi.y~c-+-=l"=~;;::--~-----_-'zsz.""'..<:..Jllo·........~"------------_t
E'79S.Z~

fY' + n \It liN

!I:;~.~ ~_U1 -.c1"';1!"''''.cre:...!El.:-.U'''''''~s'__ ~ t __'::.__·"::'.:..:'~.,":./':p"::::'<.J..'-.. t.llpullf/Y

~C.4i'·h~pullq SECT/ON E-E £1738.54

RECLAIMING CONVEYOR Be-8

- ...._--
W-l -I----+-

vi~ ',.. ~-,,~ ,'-"'-
FbtJf 1'"£1765.0

COJLi,.·...

7i-~,.,.p";,,ttl

&S~/,"!I Po-;",

COAL STORAGE AIi'EA

PLAN

I

1
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EXHIBIT 5

APPROVED

1l,Jl?IJ~

ISN500R3

GENERAL

KEY DIAGRAM OF

STATION tUXILIARY BOARDS

~~~2~~ ~~;!J~~4)

(b (b

11
~80V ClNlL HAN{)LING
SIIS IA IN PH (25N723)

~~;, ~;: ,,;'~r~~'t'l.~::: ,•
• '" f'" ~ f.' " I.

I. I.JIf rc
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EXHIBIT 6

O0 Mgl

I t

I

WA TE

I 2

Iqhlni le d 9mund

NO TE5

Jo3 Co er or me e onnctl n X uJl q

fc I aolW roce55 P3 comp leJ jc w h 5 ha fum

3 Allg aun ferl y 9 MAIN GROUND MAT

JlI c uczoJ KINGSTON STEAM PLANT

elt Dtqa ld Eztend o9nductI e 7 odZOn c racbe ontrowed TENN ESSEE VALLEY AUTHORITYI L 5
I I I I Illt eT COIII ANION DRAWIN dk 90 KNOXVIL I1 lOl5I I 6 F 4 lWSO0 3



EXHIBIT 7

'l
6

--+-1- c-

zf-

+-'i-'- b

~ ~

~~
I N-

Guff~r--

r
11""55~(j

zo··o~

PIT

i'O'-O"

Slal9ra/ing
OVf./r pil--- 1--""'"

,
4;$·

ZO'-O'

OrinJ:..,ng

fOtmt8ain (COZ ROOM
Rm 76'.5-3

"I:'

~IW8_15__ I

i

'8

?O'-O"

(
-Abr8S/~

noslngs

I
1P==~++-S7AIR 4

~

S/ft/ Curb --.. PIT

HOP c, STORAOE
1 76~,S-1

liZ

REPAIR S~

Rm

"SIft! qrlllin9
() guff~r

20'-0'

Door qtJ6ning

Door opllning

13J 13/'

I
113

20'-0·

17'-lJt-

Doo,. Optm/ng

Door~n;ng

!-'
ROIling ! ~ \ I
sfftl doo"/~j ---Coner;c Mtnp I)

J/13/'

!-'

\ I),I;

t-II----------------+---------~------+-------------~
21' eo'-o· ?a'-O· 20'-0"

,
,

II'!@
I",

,I.S: •
'I ~ '"

: l? ls ~

ih
: l~ .
~l-'-:I

Ili

1/4 -

6

G' If"

L

p
r
H'

1>SSN~1 I

~~
.l!11
~I'

~
I
1
1

\., \Q

0-~"':'+-+..:'"+-

@-I- -f---

10 10

UTILITY BUILDING

ARCHITECTURAL

PLAN - EL 766.5

KINGSTON STEAM PLANT
TENNESSEE VALLEY ....UTHORITY

D1vtSION or D€Ste.N

'-0 -

SusP CEILING
FINISH ELEV

KEY PLAN

WALLS

7

~nf C«mttnf r«ln9 file

-'£10 7ilrrllrzo Ol41fti fil. 1S.'i"..o13" 774~!OI~

"no 7«,.,..no (}/~zed ti/~ Is.fin.ptstr ;;4~,

IZ(j-~

766.5 -/6 TC"4
766,5 '19 v.sf;bu~ Qm<

76(;.5 -/4 Assf'mblyt') lunch 1m Cc!I"I

764.0 -( Air comp"'ssor f"m Q'm

.766.5-15 T()II~f ~"n.

766.5 _I' lIe..;:s 1"0<1," f'OO"'_ 7~'n

774.35 -/ ef~c. ~u"pmm.l"'" ~",

774'.01" c~~: ",.. rxx ~Ir;

774~Oi" cX:::;::C"J·· "001'~

ROOM fiNISH SCHEDULI:
susp C['L/NG

FINISH E.LE.V

rlldngfile

rlJc(ntl filf!

WAL LS

Fae/ng !'i/~

T"8dno t;/~

l"adngl-ill

"~cin91i1~&. steel peine-hi S. fin.p/sf. 115'.!i-

766.5 -I R~P"irshop6s!or~M6sk,.plef~ },1st,. pi

766.5 -4 Entry MIISffUP!SItt. Alsf,. t:J

766.5-5 Tl"t!lcJ: mnlnc~fools M4s,.,.plll'e J4strpJ

766.$· II Fo~m8ns rooM ee",.nt C~m.nt

766.;5-lt Corridor C~m~n"

~~6.5 -2 Oil stor~g" 1"00'" 1tIIr~,.pI8~ Mslr pI

766.5 3 ca, room MI/S'~rpl.fc Msfr pI

DMN ._. . """"••••tl.'="' .
.....:O.t. IIISP•.•• __ • _

0IID.5-9'''.•_

:::---:::: 'a'''c.._~
~IIJ."'-'"t rlllC.
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ComjtrJf,
er7t;!i.OO

20'-3"

T'1pe C .seQ I 01/ arovnd

6~Cii' .5'1uo",~ bas.

CONCRETE
HOPPER BUILDING
OUTliNE SHEET I

JEeT/ON R-R

EXHIBIT 8

COAL HANDLING FACILITIES

SUeMIT'TfD

-,~dJJf""..._

z'

w

r23'-9"

-SECTION F-F

• SfC7:45-A$

·SECT. 1/6-,li'

~~iill~:=~S"OdQ;l8
',q · •.•4 [)~2JN4(J4-

ZZ'-'1.

NOTES:

; ~~s:.::~~~~~::;:;~~lIjJ'~:/:::~;j~':}icn5 -G2.

,. ~:;f;ic':/";::d~J,~r~9,::~ ~~~~~;~ea;;~~: ~,~::n:;9;:~:~;n
1"0 he 34 ",

4. For ~!JPIl:~/.s.4fd~fa'/s ~~e sfq"daf'd drawlf'/<]s 3D aSlo (JIlJ 30AS,
S. Fer em6ot:ddftdPQrfs,prpe5, r:",.,o'"iT,J and one"",- bo/iJ, ..se.e

m_c.hell?ic"l,elecfrlcol and !5fr/JcluraJ drawfn9s.
,-.8",c*hl) 1P'~,.amc,~f.s~l"u"fore fOCOI'/51sfof Cklj """,Ie,-,,,}

pla.c.d in~"l4lJers arW ther()I/'jJo/y C'ompo.c1ed.

COMPANION DRAwINGS: 2fN40', 'ZIN402, 21N403 &2JN4()4..

seCTION 114 -1/4

TJON E-E

HZ-f/Z seCTION 113-113

REFERENC€ ORAWINGS:
2/8"""400- BILL of M..,ERIAL
ZIDS 400-ANCHOR {JOLrDE1,AJLS

';---1L

(J<,s0c,'4=i1;;=~~"T'""
I
~

-

S£C

SECTION 47-A7

OOvN 12 I

TVA-0002040 1



EXHIBIT 9
OG'G'NvZ

SECTION 0-0

-. '

:~,:.,:'.:

•..• ~ ~ ~~
v, :..,

. • "1>: _:'<'-,':'_:-',-'-"'--,.-'-'--:f:::;:~C'"""7-'!-'':t'=-'''''7''-:-T-,.--'-:''--,...L..,-L.J

_ t!: IA5ICIr~

'" ~,
~,

-

11 "'"l:. ": == ~ "I

~I I

I
I,

, ,
£17"&.83

£1777.0

'-r-, r=' ---- .~..
"

.12' .r

PLAN
CAR O/MPER REMOVED

J7~ tvlow £/ 776:.5
J9p !7kc/~1<!Itll'l.

.-c n-
I

PLAN-EL 777.0

SECTION C-C

~~__ 2L£:l. ._~At~ _
IINOllVILLE Z-'-52 36 SH 04 24N220RO

FROM RAI LROAD
ROTARY CAR DUMPER NO. I
GENERAL ARRANGEMENT

COAL HANDLING FACILITIES

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION or D£SfGH

NOT£S:
Sl:lI'1'1Ir mr:#if'ic4fitm (J/ fhtt c.,. du/1'1I¥f" ditnlnsiotu Wf7/
be pel'mi/letl pr'H'ltMtI they'" not C~"9' Ih. buikkh9
$It>vcfu". 81'JtI~r 9rrwng_"""/J.
£quipmsnl 4rd nvt.,./N shown on Ihls dfWWing. al,."
..., H.w ,w./y aM" O'f.unl¥"'. HlJ d-v. <NdUVJlftDls, will
nIIl fJI tY9U1/wi of' Ihtr C8I" dump''' conlrwcltvo.
Fp- J'T>imU,.,dll~~,,3 tI~f~1.s of rol-dry c~,.. dlPrlp~" reF~,.

I' Heyl d P"Jfferson Inc. flle-j TVA (onlne/- No. C-S/-25110.

SECTION 8-8

tC<>ls

Resi.sfors

J'q, orl"8i",
CliffIf.O="

Ref) control
C4~/n't---I,;tJ

E/756.t/.1

EI1ZQS

:
:

- I
I

SECTICW A-A

6lJ'- 0" c Ib r: co!utnns

r
f)

Tt:p tJrJ'W/1,
Ef 7UO_...;; _

1l$iN•• __••••••••••• ""'.J.'.41.~J.,..•.•.
OMlM.B.me..•••• 1 W..I'L..
CIfNJ.$.&:J.J::-:"?~

=~....._-- ~~A.~_

TVA-00020402



"

Z4N240ROKNOXVILLE

fROM RAILROAD
AUTOMATIC COAL SAMPLING EOUIP
ARRGT & DETAILS CAR DUMPER NO. I

KI NGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

rMVI$ION Off DtSiGN

COAL HANDLING FACILITIES

DETAIL A
DRIVE ARRAN6EM£NT

EXHIBIT 10

rll'ld tD noleh skirt pI41" ",1I,n ",c',s"'y fD cl",.
ca! dc/lnp" JJI·.cinl.
18- Sr"ibr.t,"9 r..., disc~ find to ~ f,.,'mINd to sui! byF;,Id.
&If~ IIlbnlf,;,g f'~1j S6MpI, ~""firtlr wi'" d"iVt! 4nd 2-1- '
~ft'rJh s.,,:Jlrr unit pu,rM6«11Jy Dtr.iOn of lJresi(Jn on~;tion
H/7665&!. Fi~d~ I"urnish r~ing MIftir,." f'ilbricflfr us
I'PflH~, 4$Hmb~ 811 t!IpIh~f inp~ <!1nd LIb .,1/ of~r II10rk
~SS...y 10 PfTWIdtt 6 comple'"~Ic S4mplHg unif _
Qllftm.d on f'h/~ ~.

Belt spet!d ~ 300 rpm

Z"8"

F-F

DETAIL B
SKI!;TINfJ 8 6UAI?D RFMlJVFD

Samp. pipl! No .9

No 6' s/m/br----...Y'~IC-_'t_.....>,.....-_-----~

G-G

£-£

/ Sample pi". No 2
f No S s/m/lar

£"/1"

LEVAT/ON

1'·()"~

",
"",I",

~t-~
'F'ac, -/,~ min 0 shal't ,

PART PLAN
Sf"""" ~ a'-o· ~ ..32'-0" ft'r carrying belt 9'1** Id.,.s fi'·O- -'--"' @2'-O~ • .12'-0" for 4"0 flat ,NIt carry/ng "d~rs /'-&"

t'-6" 4'-0" 4'-0" Z'·O" Z"O" "'-0" 4'-0" 2'-6" /'-<IF
Opt!n/ty f"his

D..., ..,"'£-, r..., ... '" quadrant~~C.s. pip•

..\~ 9.~ ... ~~ sarnpk pip,s

t~ t~ til 4,Sjond& -+

F
"

• O,wnlng this 'lOOdrant
~.ll .. ,'! '" ~ ~

,,~
~. 1"br sampk pl¢s

\-2 t~ ~~ ~~ If 2, (1nd 3

m
~.ll

m "~
C-C

'" ,
~"~ , '"V£ f"or dump,

I '\/ "\dl \ ,v '1\/ 1\ / \
f--

,3"S'

~ ..·1lIJ ~ .-, - III ... . -Ill ~ ... ,- III .. -
II .,.4;;:.._,o.,al/A~

I : +:
II'"'" 'P I.' 'l' 'P It'"'l' 'l' : ~. iJ ~
II i IIi til i Ii :.':",;, :114;: '~ .. : .. ,P; .:,.' , ." r': ..-~; ,; :t>',:.:,,: (. w,b

i I ( ~ Ii II 1:'-" IiD.J £.J F.J ~Le"gth ItIg.s '/0 Jult II '-I'Dr _r""h.~"I~"""i" I
in1>'·p"16 ~ fife s.,. JI'Z4T

lo

III
...

--.5' /;Nt pKlq

1'1
,('(Midi.

Iii -- II
'0 .spoc~.5 ~ 3'..0~ • 30'-0" for 4" 0 nturn id;"-s 2'-0" i'·O" (,sF .

'"r spac's <P 6'-0"· 30'-0" for con~ supports fi'·O· ;;.
Z spac~s ~ 12'-0"·24'-0· for return /Nit gu;de idlf!rs 6"01"

1'_0" c·c pull~s
Top of r"l!~

NOTES:

'1 pi". support
"rids, plot,s, and
plos by TVA

E.
4/

16

£ car clamp-z....-

-,
C

!

ProVldt>/"'s/J#c!""
daD/' rtf,. -sid,

,. S~ ror4tlon

Ih~~8-".=-5_" W' ft. 1""com,.YtJI'

I
~/Samp. p/~ No I

No 4 similar

I/,/d I cvl slri,!
10 c/~f1 ~ni"g in
end ,.;

10"IIF

SECTION A'A

T'-(;"_

2'· 10J"

"'~~'';N'''~h-... --;.~-- ---~--~'--;, --
~

3'-0"

.J spaols @ c'-b" ... 7'-6*"

n...£. htttJdp"/I~

r.--t. ~nd ring
/,·/0"

<t. rofation of car dtlm,oer

, .
"'= ".,;

Ii
, .

• 10

'\.. Z"8"
,d .' , D-D

r

5'·5"

'4

, ,

PLAN 1(-1(

' ..

t. sample
crusfwr

2'·8"

8~S" to t rot~M",

l col (J) " ,
d/f)"PiP'_~

I
--ttlllFlr-+- -tFli_TH-+-

~ ;'8~ lflJ....L ..lfITU ~

, .

8·B

5'·/0"

/.1" I /"5" ~

""!?. ~~:'~....,'"'= ='Z.-==t ==== _= _===

'.. "

O17ZNl72

~

lip

~
.'

.'f>
"-

Sal71pler
L4~sfroke

'""

NOTES'-
For m~hcturers details or vibraf"'9 r~der "~r
to Syntron CD. fik, TVA ConTract No. C-54-/87?S
FOI" m.Jnur~efl.lrer:S atalls of S<Jmp/in# unit refer to
Tl1e Gal/gIt~ C", Ftle. TVA ConfrdCT No, C-S4 o /877'6.
For m~"'~t:fur.,-:S dt!'t<!lil.s of ~/~ conveyor rt!!fer
fo Link·8e1f Co. rile, TVA Confrdct No. C-$<I-/8777.
Fer m.tmr./rd#Cf"urer:S- ~ft1"S oF C~VShlng unit rflf,r to
Th~ Jefr~(j'Y Mfg. C~y filet TVA COI'Itraef No
C-S4-18778.
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EXHIBll I

121

J SECT ON A ALJ L 0 o

L J LJ

i owlous WeIEIII

POWERHOUNE I CAR OM IN CNE CR I t CR CRUSHERS CR 3 R4 STOCK N OMT RECLAIMIHN
PANEL I ANEL 2 PANEL C R OUA PlNO BARbE LOADIN

PANEL 4

BENCH Cb e eu te

dtUIPMENT DNSINNATION

VKICr dmin 9 vlbroti Feeder VJCar dumpin brat n9 femd r A

VF2Cmr dumping v bre in 9 feede GO2 Ow’d g ote operotor For rS I 2 GO O Ovid n 9w opeo tor For r 3 4 gF 4C dumpin 9 vlbr t fender

8CI Ic lned r dump n 9 t conveyor NO5t opera or For cr mer I GO oPe o itor for crumher 3 Vg5Oeclalm 9 vlbr g lieder

d3 1ncO ed werhouse belt conYeyor GO6 te op rot For crusher I GO IO Gfe oper Ir for crusher 3 VF 6 Reclolm n 9 w’br t 9 Feeder

8C41rCli d ehuse belt cov o 05 Oote eperofor For crusher 2 011 Got ope ItoP or crushe 4 Vf 7Oe loiing vlbr tl’n 9 fender Fur

8C5 Horizonfel poerhou e belt c n eXor GOGGfe operator Far crushe 2 912 Gof op fp For c u her F VORecl lm n 9 vbr fln 9 fReder PUTCHorizo P l owe hou 1 bIP VSIlVibr tin cee bove crushe I GO 13 at oerl r for BC Vf 9Oecl im n 9 vibr tln 9 Feeder

M I M 9 et for 8C3 VS2Vibrat 9 ceen obove crusher 2 V3 3 V br tinff ree bov crusher VIO Recl rn n 9 vlbrotln 9 FeederMNfegnet For BC CRICo I crusher I V4 Vrelf n ree abov cgu ho BC 71cl ned sockln 9 ouY belt conveyor
MPI Mo netlc pulley For BC I CRCo I crusher CR 3 Co l crush er BC 91c ned rclotming belt onve or

TRTripper fo ZYC 5 Z C2 1ncl ed crN I 2 belt conveyo CA 4 Cool crush r 4c 8CIo Ioch ed coo dumpln9 belt conveyor

TR Tripper For Be6 8 I idlcot r For crulher I LC B2 Iclin d I llm n belt conveyor Fur

PSal Prlmarx sepler For BC 5 Z2 nd cator For erumher g BC H Inclined or 3 l belt conveyo BC FurSPrmy emlll for 7 ldCO oe cfosh I 3 8nd cot for cru heP 3 GO MGte Ope P etol foI C
858nd cofor Foe oS I hopper B 8i dJtalor for c ushe B 4 8iatoP For crusher 4 0 Fur

B6itdc Pop For PS R hop eP dJr for c heF I 89 BiRdlcefo crusheF B MP 2nePi pulley oP C’IO

8 13 81dlca r f crusher8I 8dlca c wJ eF

o elbO v Ol
n lI a zr i41 X v tie bk

o11o0o oo0 i

Ijl l ii CR r dR b CR 2 ak 3 D CRlmN
klo lh South aOv us Ov

I ao o ez
If9 If lI Fdr A bhr H OV J A 0 eaov eu Q 4

BCI DR SYSTEM FOAP COAL NANOLIN ACILITIA VEL I PANEL 2 PANEL 3 PANEL

APRON a

SraOLS END ELEVATION

8EIVCHBOARD 0 Green dlc tlnq llght

1 W indicating ht

Red Wd cBt g light

0 Amber ndlc tn 119h

Control wltch

lSelector swltch COAL HANDLING FACILITIE

CRUSHER BUILDING

Hot SWITCHBOARDS

Io ttI onPpP ermein ol bFloc kt required For
COAL HANDLING CON BNCHBD

b o yoo d FRONT ELEVATION

I lily aC bUZZer For bind c to lmreqred KINGSTON STEAM PLANTwII 4 D lter e m e ro t0 o TENNESSEE VALLEY AUTHORITY



I EXHIBIT 12

N 553j 650

7 r
iWlb iw4 m7 I

l j j lll iF7o iI lCq dtol l u’siocMqooIpopil

l I ir 1i lEl li DETAIL B
i’i
i y

eG aroAN
59 0 ee Pbar

EI 74 03 f S I k wdry morl v

i DTA L A If mo
plllcr

ii H ooLI for dwdsM b

I r L i

J L17 S 0 pC 8 bia

Eo I C0NDENSER WATER SUPPLY

SKIMMER WALL

CRIo 7oo OD PLAN
I i i i i i i i ELEVATION SECTIONSsL KINGSTON STEAM PLANT

I I r1 TENNES SEE VALLEY AUTHORITY

lmt l impis1I
I

TYPICAL ELgV ONE SPAN SVUTO COUMCNOIO povraIOJeI

KNOXVILLE io is ssl 36 c l

hlr I 1 I I
I



ZB 98
v



WATER SUPPLY

EQUIPMENT

PUMPING STATION

SHEET 2

KINGSTON STEAM PLANT
TENNESSEI VALLEY AUTHORITY

OiVI ION Of I GN

UIMITTI D R MMI NDED APPROVI De1



EXHIBIT 15

37VV205RZ

A

,. !XJMESTIC " -tWATER WELL
140506AL

"

:v, C

-.J
. r;;745 0/ ;~

•
~',

KI NGSTON STEAM PLANT
TEN~ESSE£ VALLEY AUTHORITY

DlYISION at' DUtCtI

WATER SUPPLY

EQUIPMENT
WATER TREATMENT PLANT

SHEET 1

': :., ::'f .., •. '.

,~ "1

~/L.TER£O

:i, ~~~::ZL

',.

KEY PLAN

P{P~

SPACE

PLAN- £L 75:J.5

C(J7W2

-L

A

..J

COMPANION ORAWIN(j: .J7w206

(and clr W3tl!r
pump cant bd

FlOdt
SWifCh,

PLAN- EL 759.5 <& 76Z.5"
tN' 1Jt:11 In IncheS;

Tran.3f ~

~ rae
~ Manno/,U (S81f slora9~ b~/ow)

(J7W?0fJ)B,D

~.C7+~,-J~~7'~~~~~--l"~!:::::~
:.

I-Anli-noire;

E/j

,"

-
,,,,..' ',",

~

,\>:',';.

:b-'

. V. ,: .~.

SECTION A-A

{hemic41
feeo'er -~

t:*:1" Code call horn.

OIEMICAL FEED ROOM

~ -I80 V pow.r rec.ptacle.

@ 6re liI,diIl911/"s".rJC~h6nd type -NtJII' 'l6.r indic.,hs
capacity in pounds.

<l> Flre t.dingu/sherJ vaporizing liqf.lid" {Jump fJnd
stored preSjure type, I gallon ,Jiz"

rnST_J:od~ call bell-Soft tone.

,.

8 Po//ce rllcall li9M.

'V',

SYM80LS:
Kl Telephone -Type indicated as rollow:: AN

f)-Des;'; W~W<1II,

006 Code :::(111 bell-Number i/?dic8tes "ir'
WP~ W,.dherp,..oof,

BRINE PUMP RoOM

STORAGE

. r', ' ,'f;>

..

D 772.5
IIII

(J7WZ07)

8--,D

.4

L
A

L ..J
440V. .,
feelkr bd ..

Front Front '"
0"

@
CONTROL

ROOM

I C (37W200)

I
.J

I-ff!}, vent & Itg

Ib?
I I III I

U

5Z'-11"

'db
~i,..,k 0

0~==s:S:S:;qj
0 0

00

l/772.5 ~
00

0
00

0 00

00
D
D

00

00
o

11

PLAN- £L 772.5 & 777.5"

IIII

Settling 6aoSin

S~ff/in9 briu/n

52'8/"

ijl II

,,,Pc:,
IlI'J/I?DP

",-.,,. ..0,./

Floccu~1or

dr/ve\

A

L

:; MTt llAD(otoJls.urYl~S'S\IllIIIt(CIIl

D$6Il,:;-WS•.T:PH s.u~.gNk _
DIlW~t:~r::.;..___ IIIP_,,0"4~
CJ111L.;'2.~ _
Tilef.-.
COM~ •.

l-_soaML£

TVA-00020408



902ML. I ... EXHIBIT 16

_ F
F

v

.;

.. '... ~

PUMP ,/(OOM

'.

,fE! "1:5

Tr~n~r A

, .t>.

.: '~'" .',A,

R<!tt~ 01' {'low ami )03"
of' he.sd 9d96

•.• J,

~ :N-._/'v_l_"_C._S._-,_IT._.._~,--,l' ... ~==__T:_'I_'e_r__-1I::J,j

1 11
~

t"! 777.5

T
puMP ROOM

Q.' "t>'

SECTION B-B SEC nON C-C

1

1
Htg, vent 411g bd

-

£174S.0r; ..

f

,:;4
..

~ or=--

-f -l. -r I 1 I 1 1

~
Cond cir 'o'I/dler _.-pump confbd

f. ~ Mofor r p trMr
frttln"7

rr.af1"'~ Tnsn3f'A

p IlU
n77ZS,

.' ;'., ..,
p I .. ·0 ..

l~ 1 ~[ 1 J 1 11I;-
~

Sal! sforsge

11&
o~.:.J1'5.Ji{H-. W#'¥.I!"OJl. ...
DIlWIilD¥.~ I,."._' rHr...._<.
tJINl.~~rL''- , _

:',:: __-~ ~~L1;.~_;.
-7Ifl;:':' rr, /'/

I~t -:

Soffsntlr
5<JPply
pumps)

:: ~A
'<l ' ,tI'" ~ <I. . 1>' , ••'l .i" ...

SEC T/ON 0-0

COMPANION ORA WING .' 37weos

WATE R 5UPPLY

EQUIPMENT
WATER TREATMENT PLANT

SHEET 2
KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

OIVI51ON OF OUIGN

_fm~_(l'~~.--'_H.'1·:~b::__..ltXd7)~
KNOXVILLE 11-27-n r361 M 18 I 37W206 I?l

TVA-00020409



EXHIBIT 17
OO~NIV I

. 4. :~

2"J.
L-L

DETAIL C

16'

v.

...
. ~, '

"Cons/r.·lt

.. \
f/7Z51h

SE.CTION C-C

Fin. Fl. ~I "'~.'" \,

'-Con tr. .11. fl 744.0~
'. fI' .. ' ...... '.. ~ a .. ~ ... ::

~'';'
:0:1.:,'::-

iiIk/~~ I~~I~.
I tConst" J/. I cc,,' Icc,,' Il.Cons/r. J/.

E/734.0~ ~ i--"'--'<--

~

(4 X7XIIJJ4 ~..,

~

!

£172."1)-,

DETAIL 0
ALTERNATe CONSTI? FOR 16".Z4· OPENIN'iS

NOTES:
I. For ~neral nol". s"" 4INZOr>.
Z. For <I"chor boll. for furbine <lnd g""ertlJor ....

westinghou.se Elec/ric Corp. drawings.
3. For COndUlls 000 "mI>t!ddlNi pipH set! e/eelrical

and mttehanictll dra'Ning4.
4. For 1tx:t:rliQM of pip. support. ""~ d6/o;~ of o,.c},o,.

b"'/$. t1mbcddcd curbs, I",ggl"$ supporfs, fwoIIi_ "
."Ci'l." ClnchtJr blocks, and ~~..", ch~.sf -I'd" ~
$I, oM"'''''''$ 48Ne/4, 48#833&. 98N859.

5.M.."i",u", size i/flgr.g." sll,,1/ "" II".
.. Tv,..,;" ;~"d~fitJ"4 IDrlHPit'" ~~.,J.d4.s.Mn'MUllf .",1tHi.
7.1411 INrI< """,b,,'" NW prvl"iJ' 4IN~O.

I2EFfl2fNCf DflAWING5:
4IBM.!OO 8i// of Material
"lIPS 3CJO A/lchor Bolt /)et",il.

~l
,'.

£1744.0-'

II~
.~",.

ifI 723.0-, \

Fin. Fl. 1'1 76V1~ ..,

teOMtr.Jt

/I~ )~"'"
~It.,r C"on'--'s7"tr.-;-;"Jt-<I'--••••-"..-t--' -'Y

1

r-
s
-..0'--''"IT"7tCon-s7"/,,-,j""""

£1734.0~ ~Not.,
For~.illJCrJ»lf.$f'#r

pipt! 4UI'fINI"/4 .u~ 46114S9.

6 .;;.~ h

~'.d.I~~
.,' ~ ... t,' Il~

;. ,~. -J-',
};,J'_ .-- .• /.'/ "-.;> ."(,"'c;

,,~ .:;,.
;.

~ t"".r '" AG ,;
N$~ ~ ",. 174~O

~.Jl ~. III. 'III
.~~

SE.CTION A-A fAI-AI
A"'~IOPPOS1Tf HAND

fLfVATION /3-/3

COMPANION DtlAWINGS 41N3011 41N3Ol.

POWtRHOUSE SU&STRUCTURf
UNITS ~2,H4

CONCRETE
TURBINE FOUNDATION

OUTLINE-SHEET I
KINGSTON STEAM PLANT

TENNESSEE VALLEY AUTHORITY
DlvtSION or DESIGN

.....'TTtD J RECClUWtNDED A~O

......Q"•.~. __ jl.a...J!l.~~ ..f.f..~~.;..
KNOXVILLE 1 Z'ZS-jZ [3'-1 c I 4 4fN.3001l'

TVA-0002041 0



27 6

6 26 6over l’F m

col I np r trmve 4 bumper H’aveI bu mer fFee 4l 10 2

gee Br d e Pder

5J collectors Co lector rails Ks i Detail above lI L Trolley burette and 3for d TopoF r
rooizii r bep o k l l l I I I I I I 1 Ii i Ii iI1 7.9 0

d 7

Transa orn r dimension or cab Provide I

f

ELEVA T ON AA ELEVA T ON BB TES

41 EOUlPMENr HANDLED 8 CRANE CAPACITI S 3P EDS PER CRAN
l T rle Ma hoisf

O I ll cyhhder cover 52,000 Maz tiff 62 0I 1 3 3J I p cyhnder cover 63,000 fed calcify a h ok 180 000

L o blade rin 33,000 ifif speed 4 o EV POWERHOUSE

roo oo TURBINE ROOM
v Exhaust ch mbe base 85 0 Minx ifi 70o0o oo OVERHEAD CRANES

I i I I I I I 0 6e gera fOr T slod f hoo 000

ROtOr 105 000 ting p 20 to 30 FPM

Sf tor Framectr fS SO rooo ARRANGEMENT

Mintra sforoiLJ45,000 arise tavel lOeto lZOr KINGSTON STEAM PLANT

IpIl trarmForrne unfankin 32,000 mrk 2e travel motor min ize Z 3Ohp 9OO RPM aTn speed TENNESSEE VALLEY AUTHORITYL JIs lllllt lERt 2J J I0 Tmr lblelley2 ttrraavveell tpneoefodr toin Jze I05 ht o 3 5artoYoPfoM 2 OtRpM SUIIMITTI D VISIOCNOMM ENiO Il Om N APP VEO

MAIN 400t OUTLINE 2.5 TON AUXILIARY NOOK OUTL NE uIol110ilwll AI truck whee 7 mitt tresd d nlefeP

41iIll I io j I IOXVlLL 313 s 44N200141 L I



EXHIBIT 19
i

ou01 N7 I

123 7

FA

i q
furn hed by cr mf

t t

PLAN KEY PLAN



EXHIBIT 20
i

OOCNSl

C LINE FORT LOUDOUN F LINE Z LINE Wl LINE FuOA4A vtB

lav ause I I r I IL I to

ill I I I I il II
Jl Jl 1 1rlllnterru jng apa ifjI L J

j

T TIT T II T F wYI
U I I l i i

Main fr nss I i common N B rerd
70 000 sta erv v V I

3I 1 l7 kv dVVtran A Ni

eooo DAI

6eeerafars 1 4

OIPFIo IgmF k J J

IN TIA L

I B K J K t7 K 3 I 3 K M3 33 I K 33 K J3 K 33 K3
LINED 8 W LINE E 3w LINE

LINE NO NO 2 NO i NO I
W LN C

k I ri c c

I W II

220OO0 FOA

2
v v 360eOkv 2C O00 g

75 gv

Bus Sect on d co necf 3wifche norrnellv open

JSTATION No 135

L dF J POWE F1H OUS E

WIRING DIAGRAMS

DEVELOPMENT SINGLE LINE
,1

Vll ilctlo4Rp S jp llNspl jlt M KINGSTON STEAM PLANT
J I I I I ll I f TENNESSEE VALLEY AUTHORITY

YT T i oIIIIIsoo



EXHIBIT 2/
ZOSNSv

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION Of' otSIGN

814-
3.g()(J-sr

~rj.j200
.5Y

873 ~

17
C/(Js.Jwhcr,.,
motl9S0 is
clD5ed

WIRING DIAGRAMS

MAIN SINGLE LINE SH-I

!Jl~~~T~:. 12~_'d~v:,.w~o~ _IRa;;;~

--vIINOXVILLE -rIO-IC-5iI3e E14145N502 R6

Trips rvrh
$;,.m v.l!v.

'~,rc {;eldMr

5 n bus

864
J-800

~

r3 ·fZOO
-5.1

863 0

]-/1'00-5
869 0

Sfd spd
re} ~/JW r--

K-27 No.2

/$ /6/kY 8Us/-S«TION/

~-;;,I-s<';-f-;;;,:;;:D;-,,-;;-p'.--l~-l-+-++- --
811J/-Secfl S 11 JreJirltMl 01'

J-ltJ
675-1f5v

~51

-
~,<Y

Jy .
~

~

~

rr
~,f-

L

-
Isollf/"I
fr_nsf
Nib-liD v

/2 ohms
2700"mp
;; 0 s.e

Triln 4 _AS Dllf od6
844,9154,874 1884

161KV 8(/S 2- SE

"V" ,/«", out
oeiJ~ 814,8-18

'fJ1.1'*v ,~b

105 oIIm.
310ilml'~a/)_}

"'-=":::::J--~;'--.,

--- ----------- - -- - ---

Sf",.! t E"",." r•.d.rs
I'd" UtIlI .661rtls

TURBo-GEN'R~TOR
RECORDING:

'.n s/#Iol'" I,,"p
EKe "Ir· dist:h4r9iJ
G,n f,."ld Isrnp
Hydrogen f~mp

Be.arill9 'limp
rurb/ne ,spintl1e viDrt/ri(J/1
Turbin, .spiMItt ecc."fr/c/fy
$pnd
Ge,,/o,tI
G." tI'r'9u.ncy
Turhine cy/inrl,r expansion
T"riline gev v./y~ p~s;/~"'n

Tur6/ne sp/f7r11t! po,iI/o'1

r------------------
I
I
I
I
I
I
I
I
I
I
I

f6OO.mp, l~oo..ODO*1IrJ

inIIrT.IIJI,J1 c.".ci'.:t

12(J()-,.

16«J"mp, f4Dr14DCO ifv~

int.rf'lJPli1F Clp"cify

Izoa,,""P

=-/~;x_;x .~~:. ::.'::":::(;2::E
GMP.( r:~:... .'
-TICO••• _, ••. ::::: [;;.[1_..

" 2 ~ .•
i91d clJ"ngf'$.

TVA-00020414



EXHIBIT 22

161 kv Bus I sect-4

Bus 2-S~d:4

K-JJ LINE B

SYflchl'onizing buS

6
930

20~A"""

K-33 LINE A

8us I sec f 3 insfr 11 reI Pof
U'.sl set: .5 s" res d,,~1

f6/k'l8usl5ecl:J

23

Bus 2- std4 svfi A residu<i! DQf.

fjus2 sec ,4 ins'!r r~/~y f:

8us~-SeC'1.4 Gen fJack-/'J'p Pol:

/sc ~c lid

FUTURE LINE

Tr~n.srer b/k.2

., J-l(>
.1 6S.T/1I5V
y

Bus2-secf2 syn J res/dualpof:.
(Jus -sec ins" & re/a 0

-

Chiid""'"
Mud 900
;$ CIDS~t:I

Closed w},en fJ
iNod9/Qrs closed0 5GR

12
,

883

I
I
I
I
I
I
L _,~

!Jus! Sedl

-@- LlJ;9d C(J/}~

",fjU=-S~R'--_"'5-"<ooo'-=R_G=-.,--n~B'-'<K:=;"""'U,,,,,,--p'~'OO,.,--K_-_3-jlrN_O_._I-+_-+__+ta ~r_-------------/(--_'1CF_7-N-O-.- 1 A>-(~

£OSNSv

Bay numbers

Ef/uipment
riJfjn9~

f600MnJp
10,000 000 '"'01
intarupIJ'ng
CHpKily

Polar,zing cur circuit

STA No 135

POWERHOUSE

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION Of DESIGN

WIRING DIAGRAMS

MAIN SINGLE LINE - SH 2

Ann

rrip.s fur,/) ste4m
1',;11r'tI & exe TId bllr

TURBO-GENERATOR
ANNUNc..:..4 nON

Tvr6;l1e exl1dv~1hr"g/,,l-emp
lnt valve r"lJtlk relt1y oper
Turbine frlpP6d-/ow vacvv!n
Turbine frr"'pfJed- overspeed
Oil coolliJg wafer temp high
J-Iydroqen cool waferleJ1J~h;9h
Hydr09~n se.J/ 0/1 femphlgh
Gen reverse power -cavlmrr Jchng~r

Ger, HZpri3Ssll/ghorlow
~en Hz densif y h/gh or low

Sudden
prtSS --........
d"

(Jrtit'slll ,se...., t.owJ
3Jll, 90CJ0-1/250 Jrv",
OA-FII
17·1-4.16I\v

SHUTDOWN:

cm~'/V}~ncy mO'fil.lal
Genand m;1in dnd un/f 51.1

serl' fransf'dir,
Orerspeed (~Y ernergency 90'1)
Gen field Falil/re
Condenser -low Y'aeu()m
Gen neutral ol'erY'oll~ge

Sia ser'" trans-r oYerc<Nr~nf
Gel? hack-up /"nped.;JI"lCe r~bys

Turbllle Con or low oi/press
IV parl/,,;lly ClbS<f!d(mcre fhal151

90 v va/"e ope"

TURBO-GENERATOR
ANNUNCI4 T/ON.-

GJand seal lank Ie vel low
Gen sfafor -h/gh !-emp
Gun hydrogen_ hl9h femp
G~nl'r~/d-hI9h femp
Gen seal oilpress ION

Turhine oil fank leve/ JlIgh
T"rj,!l7e oil /';117* 1.,lIel/ow
Turbine roforposlfio/7 .aiJ"Drmal
Turblnp hearJIJ9 -Jow,,';press
Gen bearing -lil9h temp
Toro,r,e em~~9'/lcY trio
Turbine spindle -excessi"'e vibra/iol)
Turbi~esp;l7dlee~cess/ve e~cen"rlci"y

Ann AA
Tran.sf sprinkler
sol ,V<i/Vl!" -+-_

TURBO-GENERATOR
RECORDING:

Gen sf,j tor femp
EKe a/r df'.Jc"'.¥r9~

Gen ft'~/d femp
Hydr09/i'n tf'mp
Bearin9 temp
Turbine spindle vlhrdf;~

Torbil7e Sf';~dJ~ e&~enlricify

Speed
TurN"e s;;itrd/e pOJili.tJ17
Gen rre9uency
Gen load
Turnine cyl/mkr expansioll
Turhil7e 9\:'v valve pnsi!io/1

3-800-SY

Linlr

,
I('/d ,'I;an( ..~,

TVA-00020415



EXHIBIT 23

Tnps
I 87811-7

POWERHOUSE
UNITS 5-9

I 2OO0A~9~
I J!lO
I

I
I

.....I

WIRING DIAGRAMS

MAIN SINGLE LINE SH-4

161 KV BuS 2 SECr.'

~- i L..- _

Ws,
@- s,.

rJ -800"Y

;SOJ".,!£lO'J=.,'-'-y+-_.......('I I

Trips Iwb
5te~m "./rl
,.~c fid hlrr

.-

Tron,rer, ¢::J
block S II

-.9. 2000 A
'80~rr~

,...J-$~ I-- S', J",./lS'-.')

~.

S#
rF

1<:':' 26 3-'21<v
1~IIS-U.1~

n~ OiscblkS

Turbine oil tank lelle! low
Hydrogen coolin9 wd/~r lemp high
Oil cooling W<1ter temp high
Turning gear 011 pump mofor or,-erload
Turhine shaff eccentricity hIgh
Tvrbo- generator bearings vibrafion high
Tvr!JiM frlpped- overspeerl ,
7vrblne rr/pped- thrust hrtj 1"lIvre
Manti 5e~1 f,gnJ< level low
Turb()~qe"erilfor bMrings hi9h temperdrure
Turbine diFFer~nliale.o.pansit)n d!:Klor,rnbJ
VolfC198 regulafor tripped
Gland seal hlowen OfF

IS

Bys I sect. 5 iMtr , r.' DOf.
"us "1'.5 So I-res/dll

-~------------------

6tiofl
'I"ye reloperah'on

'mal
; emer9 Shufdown

~afure

;Ure

...§!!.s Z t sed. 5 S:tl'/ pot.

-

2)

TuRBO-GENERATOR
ANNUNCIATION:
Gt!n st810r /)/911 temp
Gell -Field high temp
yen difF 1"~/.g'y opt!rofl()n
Gell o"ercurrenl r(;'14:1 oper•.
Gen neufral resistor oll~rv'alf

(jen backup
Gen hydrogen system 86nor"
TurtJ;ne manual oraufomafic
Turbine trippea low vacuum
Turbi.nt! ~K/laust high ,temper"
Turbine be~r;n9 Jow OIl presslJ
Turbine oil tank le~el high

26

TURBO- GENERATOR
IUCOROING:
Exe .ir discharge
6en .sldlor temp
6en 'Field femp
Hydrogen temp
86<1ri"9 temp
B~~ring ..i~r~f;()I?
Shaft ecC(Jnfricity
Speed' C8rn ShdFt pos/Non
SheJl ilfJd turb rotor diff mOIl,men!
Gen. rre9CJency
Genlo8d

SHur~DOWN:

Em~rg~ncy m,;nll';!
Gen 8nd ma,n and unit sril
serv. fr.nsf aiff
Tvrb thrust brg fail.
Gen n~vfraJ overvo/filge
Sfa Serfi' transf o~rCClrrM'
Condenser low v,cuum
O'lerSlJeed (by e,"~r9 90v)
Gen bc'lckt.tp .
,u,/" +'~"$F$'"dden pres,",

Sfdr" g ~l7IlrS rJrs
for lmif DNMS

/JIIsl SN:f;.1 in8.1r Itrel pot.

Svn ot.J$

'6' J<v BuS I SECT. 4 .s:'s ""'" & ./

-SUl'Y.'.'.•_'.;:
1,.1'..•..;..._,.....

... :/';.;

,~~ej~.-:,~»",,~

200 limp c -1 [ ,,'ss f-®~
~DO ... !MO

" ""'·';11 ~~
S

200 amp ~ t ~'SS
S
'J

zoo limp

/600 amp
/0,000,000 JrVI
nft/rrupfing
~p"cif,y

5 17 :II- - ;'

r" ct"'n ,.s.

~..T"/rl .....
OMIN.L,.~.'.~,..
CH/I/).T.;Ji

neD

"""

,~, , , J, .' ~ ''I' "I·' '1': ,"7
'.' ",. • ,,~'.' II. ,

,'IJ,"''-'U.'':''''''.''.r

r, .. ':';'1 I!: ~

AI1'</I!a' ""rlcl /J'~~C,[' fr " ..d OV cTfr
"'S, f,.''; a,~"t}t5. Un':'" /_ 9

" W
tH" ,f

t-..;:.SOSNSV
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EXHIBIT 24
'30SNS-v 1<-33. LINE D K-33 LINE E

/6/ KV BuS Z- SECr. 7

'0 (J Trip:J 878X/-6

N>!'" r.;",,, lJ7B,rJ-j3

l:-ip!dLD ocu/03~t/044

® 878,('/-7

fJ{~ AR

A'.s2,S~ct8 ;nsr<!relpo'f

8"$ 2. sect. 7 5 not.

IcOOA

B'.fF
TnJ,,~f~"

bo" 6

Sfd spd
rc/se/$ll'

[

(fo::.~d f'ar
c.lO.lNM(JI/

"'"'0

=----------,..:I---~I-----t-----____'<vJ

32

SECr. 6

~r'f:f:"/f::;'~/- ~~,o..~~
r If~lnt V<3''''4J J~''''''

I bier. fripsd. ~i.'._ Trlp... L.oI"IC" ,~0,6 494

'O/rllNE.E.

";pSI,1..O&sl
s~lIoc~ 3-/" \ A

6"/115"(' }-

"urv BUS 2.,

Bllsi sed. #; S'llDOt.

3·/~

rr/OIP6 6;S/1I~>
J-J3-92 KV. "r'b

Iff/ISo""

Dlse hI/{ 6

30

1009 "

4- -

Bl4s 2 sect' j n l r~$idual pot.
8us C. sect." insfr rei "ot.

I /"TripscC/ockscut /-8-~
I / oc/J$ 3'81 IDIB ,) J

Trips ~ JockStJ au/oebs Jj8. Trips 8J8.U~8
100J &/1"8

~:...- r.-rpS tl7/1.lt-,3

/6/ I(V BUS I-SECr. 6

EQUIPMENr RA7IN6S

!l00 ''''P

1200 iI",p

16000"'1'
/0,000,000 kV'8
'h'errup!ing
cllpadty

1600iimp
'0,000, DOO!o'.
in1.rrupfi"tj
ccJp.t:if,y

1200 cf/fJp

5 n hI;

-
5 n oui

~
'-~8I1SI, sect· 7 syn , r~s/dlJ81 pot.

"-"-Busl, .r«t. 7 In.rlrl r,lpDf.
Bus') ~ecf. 7 gen backup po'.

,-,mpfmofor
480.,. ,g-c
J pht1se

yol!' rrg eurcx# for
\l'o.I1'~ ('411",,.

WIRING DIAGRAMS

MAIN SINGLE LINE SH-5

7,./p! turb
steam "'alv~

l e¥c rid hlrr
Turbln~ oil fanl( levei low
Hydro9t!(J (;Qol/ng wdter temp hi9h
Oil cooling water temp high
Turning gedr oil pUlnp ""!o.to,.. ov~rload

Turblnt! shaff eccenfrlcdy niqh
Turbo- !Jenera/or be.:Jr/ngs vibration hi9h
Turbine frrpped overspeed
Turbine fripped-l-hru5f br9 (,,;Iure
Gland seal fank luellow
Turbo - generator beCirings high temp
Turbine dirl'erenlial t'xpansiol} abnorlMll
Vo(fa~ n;,yulator tr/ppecl
Gland seal blollll,r$ off

'Non
I~ge reI op~rlltion

1""'<11
I :emery shute/own

I

11'011' ~ cd'D<II'fQl"

W1"J$" 1"..,:4.0-..

TVR80-GEI'IERATOR
ANIVt/NCIA TIONo'
Gen sfafor high f,mp
r;.n Field high f~",p

GM tilff rel_, op,r,tion ,
Gen overcurr'nf nlt1,Y op,r,:
6,n n,ulral rl!sisfor o~rvDlf
GM h!JcAI.IP
G.n hydrogen sys"',m a/mOl
Tvrh/ne mt1nv.1 or~ufom~lic
T{ffhine tripped low V4ctJum
Turbine elt.hausf high fturtp
T/Jrbi,." b•.,ring low 011 prts:.
Tvrb/ne oil f<!Jnlr le.,.el h/gh

SHUT-DOWN:
E,"~rg~nc~ manual
Gel] find ma;" .nd ulllt sf~

sen' transf diFf'
Turi Ihrust Prs fdil
G,n neufr~1 oV,rVDUiJge
SI., S,r" tr.",sf DwrctJrr~nf
Cond.nser low v,Cuum
Or.rspeed (hy em.rg 9011')
6fn blClrup
hflin ;r6'I$'SudN"~U

Ad.jefl ~vdd~"h'.!''''I""ul,,,(

,..,Is. fif!k1 c"~n 1$. tI"'1. 1-3
LtC SW 'ff "1

~/St liS I ;If I'~" ·11 ,.,.
& .,;",,~ Z' N.

_" ,.,.6> """r ~"" ..
~~- lC~7r 1";1-;".7' ,.,; ,::~

IJ g ~,,: I, I~ - c,s $

1 _ ,i ~'I:-
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EXHIBIT 26

,3

".:.
'"

..

....'....
'"

~

,
'0

;..,

'"
6

,
";,.
'"

7

...
-:..

'"

EQUIPMENT

PLAN-EL 765,0

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DtvtSION or DeSIGN

-il<!I---~HZ

10to

S~t down frficlu
ror tr~n,f'()rI"'rJ

------rH®---H1f---t-+t~

~'·I··I5'~/·
hItch

SedI. 10 0,••• M.

COA/PANION DRAWINGS e!l1~~~ -'--~.::.~. -'£a~.p!~_
47W20a TO 47W2J5 INCL

I ~...,;;KN;;,;O;;l\;.;V,;;I~;::LE:.._...11;.;.2-.;.I.~5I.....1I,;;,;36:.J1~..;;.J..::.141J...,;4:.7:..:W~2.::.0.:.7::.:R6:..J

D hl {gD I" (JJ '0"0" ~ d, '1.5l<~·O' (b;J
1------------~/'.!'O~~.:_'.O~":__ _4;..--~.f~i'~,.-"O-.. --___I,-'- ---"-'''-4'-''-0'--" ''+_ ----U.:.:.!:. :.---t--~=-==-l~~~~~~~~~~~-~~~'~~~~~~~~~=1]~~~~i~i~::~~~a-_p 1

I:l >iii!' ,<'7,:". 30'.3' () lJO'-3'

----~ :
_---- _-----! tRR'fngcJ!s_

S;:;";rs o".r/ook
..bo",.

Vi Sf.lcks

LOi!ML'i' I

1
~1;;I~;;I/~L~[,i-I''I~!'j}i(~/~i~i5 ~-511" Hk~ raF ' ·c .. "

d!...,.I~ri.rl,.,.f>rM~d, ,s",

.. .f! wr'~ -'" 1
lid 'f,.t'"t51'

'0 ,~

/j",-,'" -d
'-/..5

-.,.. n t@';4' Note A
'It' Acii@d ',/'-sdors ::.verlook Revls~d

~ t ~~ ;;'." '-""~ c t:,:':":~';::,:;:~ ""'/Ildow ~nd floor
~DAT! llAOl:CHNI:lU'VIJ(S,I~ ,,-t, M",;{)I" "£'VS

s'Pi"i;~,I~~1'-'
:t~ ,lvi" /'

TVA-00020419



:DAn1MDECllMSUP'lIIISPI_~

S~;~:~~~,~;f;~~,==
I~ ,.;,;;' ....~.(.! ../

V..","'£ I).' AdWele('ro!!a~"( f7y ash
::,;/I(O'C~S of ~OI"1,t,...,! 1/1"1';$-

Not~ ';.4~

Ar"/~d S.Jmho/~, Tf!/OCdlfll S~iPT} linrs
and oth~r minor Tev/.s,.oru.

For conflnual/on
106', O' .... 47W208 ~ ________ CD ® !{J

...
CD (e)

32"0' 44'-0" ~
.30'-0"

T
115'-0·

I ~
~ ~

C68/ Sca/~

~ ~
Rtd"rn .slea", ~ I~~F.D.Fsn
f''''';I'~::jj... 5-A

@;r;f DO
P

SO!Ile12 G.O 6/214 HFeet

"

COMPANION DRAW/NoS;
47W200' 47W215 INCL
47wS200 - 47W5Zt5 fNCl.

EXHIBIT 27
a y

15'-0" \ ~:
I~

~ ®
~r
~:

J7 i\"~
~~( --l f-- ,=11. ~:I<:> ,,~

~
- /8

, <,

-- .rYi ,
~

kf-@
~ ~

"
~

Gen./t!8ds '?
~/n9 ~

~l--®
:l2SI ,

~
~

"TrlKks f'or
J~, rotor",,,,,,

@ 25

~ l:.
.'

[!ig ~

~j--@--l I-
~

10

'"- 2,
l:,

~
....: ---f f-- ~~

~
~

~

~
POW(RHOUSr.
UNITS 5&6

EQUIPMENT

PLAN EL 765.0

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION Of' Dt$GN

_ce~~~~--'~~I{£tZ""If~
KNOXVILLE I Z':'z5'~' 1361 M 14 I 47W.520TR5

TVA-00020420



EXHIBIT 28

1

912CjMLI l

I cal e m to so o f

I P EIIIOUSE

UNITS I9

EQUIPMENT

PLAN FL765.0

ii11I KINGSTON STEAM PLANT

l v sONOrj 1 TFNN SF 1 VALLEY SAUTHORITYJl COMP IAi OND AWIN6 SUOktlTTIl O Id NOEO i0I O AppI OVI O

el



60ZML"I' I

"~

,;:_"~ • "".1 ~ ..~ ' ..

••••• t> ••• ....... ', ~: ,..' \1'", •

SERVICE BAY BASEMENT
£/7$1.0

Gr~fln9

abov~

EXHIBIT 29

POWERHOUSE
UNITS 1&2

EQUIPMENT

PLAN-EL 744.0
.~. ", "

, 'W.I ,

,,"','f
: D.U llADt:CilIlD$UNINS~5UIMlll(OI

=....... .. :;<~~~·H:~.~:::···
OlI.D.(;••..,:.I.
~~~.- ,.~~[~;{~ ','ri,1'I

"',fi, rI - jl'J"1'~' dr..HI: ~-'I/d rno~fd

'",{,rr ",/ ' '.' ~~t .d ::~( f:.j:.

COMPANION DRAWINGS:
47W200 TO 47W215 INCL.

KI NGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION CW DESIGN

f(T{~q~ l r1'~_[~O_[: __ -1d_q"'il(~
KNOXVILLE 111-/-51 1361 M 14 147W 209RS

TVA-00020422



EXHIBIT 30

47W5209Q..

/2 18 i'4 Feet
i\iiiiiWiMI

POWERHOUSE

UNITS 5 &6

EQUIPMENT

PLA N - EL 744.0

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION or DtslGN

Sc~/~ Ie 6 0
e

1"4'·0"

a

COMPANION ORAWINGS:
47V1/200 - 47W215-/lVCL
47W5200- 4 7W52J51NCL

b ax
f/5'-0"

/1'-3"

e
30'-0"

CD
32'·Q"

For con!i"ul1f;on
,set! 47W21CJ

"

",I,

" ---

".,

"'.-c---

....

~I.' ••

~,;'(r:,'714i¥il~f!"4~o;; ~)'d,.nmt! drum lit Co' by'"
""xi "i~""'d '-;,rm. $fo"<1')~ room

60ZSMLlT
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EXHIBIT 31

NOTES
For symhols S6e 47WZOO

_.£30"-''''-0" _________~44'-0'-t--~ ---t
, ,

27'-0"

IlcMLv

POWERHOUSE

UNITS 1&;:

EQUIPMENT
PLAN EL 72 5.0

COMPANION DRAWINGS·
4:7W,?OO TO .f. 7W2/~ INeL

TVA-00020424



EXHIBIT 32

/2 IB U Feet

POWERHOUSE:
UNITS 5 &6

6 0

EQUIPMENT

PLAN EL 72.5.0

COMPANION DRAWINGS:
47WZOO - 47W215 INCL
47l1li5200 - /-7W5215 INCL

30'-0·

-f--+--~-------+
fix" eonf/nuilfion
See 47WZl2

IIZC;;MLv

TVA-00020425



€12MLV
EXHIBIT 33

I
I
I
I
I
I
I
I
Il __

,~ -1
L .1

Iii: I
III I

III
111 I

I
,61

I
• ".. : ,

Prf!ctPs'l roof
s1J}, £/ 864.0

'x ~

,]0'-0"

f

~ ..•' ..~.:

g

- . ..-.
:.1'-.

.1t?'-O" 1 44/'-0"

~

_.~~
II! kr

i
: ,

IT I -

,1 J

. . .~.-: ~': -' .

i

£/848.0-

£/77.1.IV

106'-0"

JI
I c8'-0.

I~/O
~ ..nI I

Nore A'
Add~d domestiC wafer .sfor.!igfl
tdnJe andpJafrorm £/742.$
Revised deo!il!!l"I:ifor and cont roo'"
wi'ldow, Minor ,...,,3.

COMPANION DRAWINGS'
47W200 TO 47W2f5 /NCL.

EQUIPMENT

TRANSVERSE SEC TION

TVA-00020426



EXHIBIT 34
i

El I0 o

Precasf roof



EXHIBIT 35
'd12ML17

47W218,.,

EQUIPMENT

PLAN EL 779.0

f!jj Prirdttr 1.I,1grapn

~ H~Qfer; 220,... gr"...i/y unil (r(i1C'~$ed)
o bfjn9vishlr, h4m:lfype,C~ (No.jf)djc./~sc.,o.cif

<e>_ ~ _F,'re t!.rIfil7guisher, vf!!Ipor/zing h9uid, pump and
~tort~d pressure typ., Igllllon $;Z8.

~ __ F'''e exfinguisher, Vdporizin9 I,,,uid,purnp
type, / l1f.Mrf size

@jl~f"re exfJr)(~Ui$heljdry pawJer /ype,f1r'~~uri~~f/
(No inclic6fes C"P.cdy /n poun ds)

~'!__Fire nos. reck.

(9 __ Clock; e/eclr/c

£0) Te/epho;,e extension ri"9t!r

POWERHOUSE

SERVICE BAY

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION Of' DESICN

SYMBOLS-

z @::.:::.--Ollfl.t, I/OI' duplfiX(W611)

2@ ()U1!fi!j 110" dlJp~Jt(Flov)

~ __Oun'f, II"" singltt(",,~/I)

@. Ouflt!f, IIOY single(Floor)

fJ-::- OtJf/et, 220" .s;ng~(wdll)

~-_OUf~t, 4.fOt-j .3 ph4"fij 4wire

~ OtJf/t1f, 250Y, d-c

~ __O"f/ef, .32" single (trWl!)

~ __Olltlef,48",. d-c (wall)

lc:1 Q Tefephone, desk, PA..f or Pat tf'.T!ensmn

14 Q Telephone J ,*,sA'; p4Iblic /lIIQphM8 CD.

t::J ~ Telephone, comp",t f,P'

K11¥ 7e/ephQI1f1, W61f, PAX

fifD4.- Bell, code call (numhtlr iruncdfes ~II c/J4mehrj

C .mck,f,l,phone

... <;. Horn, cod. cdll

14 ~ __ -'ell/phone, w810 p4lo/ir; f,lephont! co.

e:c,.5~~ _tSong, ~Oo'~ c,,11 {sort IOMj

~ Cabi"e', f':~. hos.

--/!S-: Ca6Inet, .?.?O", hNlih§

~_,£"""nBf,a_c/ighf/ng

~. __Cabjn8f, 440,.. powv

~_~_C"bi"et, felephone ft:rm"m~f

@ 1"4,r.s,rYicI1 t:onn,cho"

® J" r<l/w ~f,r ".,.."it:1 connIe-Non

® if" Yo1CUum cI'6171"!1 inllf conneclion

14~~ __ Telephone/ p8.Y ..sf.,tion

tc:).l!'~ __ Remof#t /nf#trcom. IOIJd3pl8ker

JiijJ I'1f.rco,mmun_Clhon $,f, mlls!v,. Sfllfi(J17

COMR4NION DRAWINGS:
47W219 & 47",220

CJ(

TURBO-GENERATOR

VISI TOR's fJAi,.CONY

d

-1----+---+-H:---2-T-'-3":-~"--t--~.J()::::'3·----,'+----3-0-'3-.----+-'-

o

o

o

2'0"

BOILER BAY
I

o

o

44:' "

WOMEN'S
LOCK£R
ROOM

....-CIllO •.•••••••••••••••••••_•• __••••
TIltO... • __ •... tlllillltp

~...
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EXHIBIT 3 6
OIZ L J

t

CA R SrOI A6 crane

rFacR drill

LAB 45SEMBLY ROOM JMonor il pf ate

z u

U t

ENE R b CORIO0 11

OFFICE TOOZ ROOM

ST E VGI VEE
00 FZCE rCL T

op

LOCkeR RO0
I BOILER R SHOP I

OOM I drill

I 1 I I III I

a

Irm out i

PUBLIC HOW B

LOCKE RO0 I I I

I i I I I I I

Fms7 1o 1 L CtmC L op 1I

l

1 POWERHOUSE

SERVICE BAY

oov YouOTE t ,11 EQUIPME NT

7 Reloc fec JChOm har ne l band n brake n ill

o t o ded 9W e o I o i i PLAN EL 765.0

shop daddedwe dmgboo s Relocated KINGSTON STEAM PLANT

l mef ibend ngbrake Addeddoor ndmeved TENNESSEE VALLEY AUTHORITY

i B c b nets n ee ffe r 5hop e efed Ce pener DIVISION DESIGN

I II I I



EXHIBIT 37



EXHIBIT 38

11901

vacuUJII
actuated
III&ke-up

UNITS 5-9
POWERHOUSE

104.9°-72.9b

IlA.SIC HEAT BUAICI

KINGSTON STEAM P,-ANT
T(NNESatt VALLEY AUTttO~ITV

D I or. .

L..-----JIr---=-,-t 110·-17.9

HEAT BALANCE DIAGRAM

2O!A~KW_2__IN HG ABS

24.4601-2OO.7°·166.7b
FLASH
TANI<-44,7OOI/-21+9.4°·217.9h

70,090f-249 .4°.217.9h

25,~OI-254.1°-22~.~h

lb( sq. in Abs FLASH
Oe!lr~"J r TANK
81,,;16
lbl Hr
Water
St~8m

Clo.ud
Open

h

"

p.

--
GENERATOR AUX ILIARY NET PLANT NET PLANT HEAT

OUTPUT - KW POWER - KW GEM KW RATE - BTU/KWH

201,469 10,On 191,396 9,288

--

Steam losses

Water losses

' ...a• ...... ~... ,.. '.K,:""". w ....
I -til co..,;

',,·1,t:!li" ;;; r. "~ • e,,~

TVA-00020431



EXHIBIT 39

VALVE NUM~ER PREFIXES SYMBOLS

t "!\. S N.Jin d ~h9<3f sklMn

~
8 ExtrdCtion steam -l><3-___G"f....11111 r ___Voteuum dun;'''9 i"/II' V.vt'll ~___Cdlo" OI"plufJ

~f- ( (ondenSf/f.
SF {joil.,.. fHd -tr4-___ Glob. "tllve f ___V«. cl'Mli/"J9 inlf'{- WI/I'll f!~f.y~ Joo+4-••_S~"ic:e c:o/'''l.cfion
HO Hflf/fBf'drf/;n * ___ Mo'or ~v"f.dV",,,.All HHfing SIIMnl <:>Jt-___ Pfug ""I". f'lr ___Fir. hru.~IJJlp0.6.d

-;:. vp Vc'CUUtn priming 4-___ Hyclr(lulic op"'l!If.d con. ~/",*' LtdN-"c~~ingoil ~---Rrduce,.. r::=J:-- V",lve fuu, m,uo"ry or /)1"

t Z>.
T InsuI.!Jf1ng oil $ __ FlOfll opllr.f.d .,,,/tllI .... 1- O,./f"e,. ()rnozzl. ~___S"'Vk. v.I", ,-" c~bi",e"*LO £i<jIJNng-orf oil ._-... GS Gkmd s~dl ~__ EA'I.nsiOf'l wrrnch op~fHl v./"• tKC)._-:f"JOl'f $w/kll ®____Pressur. 9"ge-indic"fin,

.,~AS Ash .;I",ice
"''-CL Clllorindfion ~J~Pm -et-__§Oltlnoid rJperlJred ttt)'''r ~. __ D""'pi,or (Et--- ThermOMeter f~s~".,./1
-" RC R",.. _fer·cooling

~___3-WV" "./~. E> ___~&surr ,Jwilr;lI (i) __ .. 'hdu&lri,,1 Ih~rI"'o",.f.r-;:'-R :,,;:a!re;~~:;:,,: yard bldg
kFP

"-___4-,.,,,y ~tllVf lEl. __'IlSt~MHlfs on conirol bO#rd 8----Pr-es&ure recorder,
~-SW Sofleneri w{Jf,..,.

Ji~
-~ TW Domesfi~ w"f~r

~Joo:.__ o..cA lIrIIl",. ~ __Sin81.. &Ir.in~ @__.. RecOrding thermo,."ef..,..;~c.s c"ustic JSvlpNh crHydn.li".
{(-p PfJosphiJf. -t>r:---I?ev~se curr~1 "Mll.

~--Twin s~rajn.,.. ®____Tempertlture ,ndic"for, 1." CA COI"'frol air
·;L~ SfaNo" a'r ~___ Regul.fing ""'''e -c:r-__ T~p - ---DIr1Jcflon of' flow
·;;Cw Circul8fi,,'iI ",,~fftr -ci:r___Needle If4lve ~__Comb';"'lim '/Uerdr/d pr~ure~. Air cemfrolled-i~RS Ser,en wlfsh Wafer ---- ~ -
{joQe Overflow conlrtJl I'd/". --r___An9/~ "tll". u---L."el con/roller -"-"-::__EI"frlciI'I,y confrolled, -i;'LC level control vahe

1
*,PC Press..,r. cMlrol valve *=-__Reli~f .,.,I/Ifl 4---:.__ FJu.1t Ilydrilnt ~ ______~Mt~iC411y C'On~rolled;~ NT Hydr~zineI
;'112 Hydrogen ~ __An9/. ~Ii~t" v"/ve <r-:__ SprinJr/~r I'?ozzl. P8 Push button confrol

!IF High ~.ssur, Ii" prokdiYJ ---
FO Fuel Oil - Co.81 Q8r tf1awinq ~___ Altitude valve ~ __FI,.e hyd~"t ~ ____l.ev.' recev-der
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47W801 now DIAGRAM - MAIN 4 RF~€"AT STEAM (tNITSI-4

~ j I 47W802 FLOW DIA6RAM- BOlLEN FEEDWATER VN'TS/-.I

..r c-i,J. 47W80J FWW DIA6RAM - CONDENSATE VNI rJ 1-4,="=
~

I
4"11804 FLOW /)/AGRAAIf- EKrR,ACTI(W SrFAM (lNfT'SI-4

== II II 1\ G 4TW/IOS FlOW DlA6RAM- HEATER OR.lINS 4 VENTS UVITSJ-4
~ - HEA~R 'YO. 6

I CW.06 rLOW IJIA6RAM - TRAP DRAINS tl /IIISr:, PlPIN6 (lNlr,JI-4
1::= II I) 47WtJ07 Fl..OW DIAMAM ~8OILER FEEDWAT£R-SECON[)ARY TREA.T. t/NITS 1"'1/.
1 !vI-- C~PPH w

'I
47"604 FlOW DlA6RAM·ASI1 SL VICE WAT~R (!NITS 1""4
47W80g FlOW DIAfiRA).(- VACUUM CL.EANING SYST~AI {)NITSI·4

I~I- \ -I1W810 FLOW DIAGRAM - VACUL/M PRIMING & tiP CONN. TO HT'ii S¥S.VNITJ 1-4
f- 47W~/1 FLOW DIAGRAM - GLAND StAL WATER lJNITsI-4

I~ II II \
.(fW812 FLOW DIAGRAM-LUBRICATING OIL t/NITJhl

HEATER 110.7 - PW81,J FLOW DIAGRAM-LIGHTING OFF OIL UNITJ/-4

II II i) QW814 FLOW DIAGRAM-INSULATING OIL e..wITSJ-4
FLASH 47W8t5 FLOW DJA6QAM-Cl~Cl.lLAnIl/G WATER COND Shl/5 UNITSJ-;,
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II£UWCW 47W9825 FLOW lJIAGRAM- 807. 4 FLY' ASH Slll/a SYSTEM UNITS 1-9

47W9826 FLOW OIAGRAM-SOT.A F"lY AS'" SLUICE SYSTEM UNIT.! 1·9
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RPcoro/ng thermomrder

__ Service connection

_IonduetivitJ recol"der

___ Fire hose, exposed

___Thermometer fe~f well

. __Pressure recordel"'

__ Jempe/Wture s;w"fc/)

POWERHOU~E

UN ITS 5 THRU 9

EXHIBIT 40

_~..Direcfion of f'lOIf'

___ Air controlled

-Elecfrically controlled

-I.feehan/cally contf'olled

P8 PuSh button control

® PI''''~~UI"'~ gauge - ';7dicaf/ng

([)

o
<§
@
@

@ Level recorder

!flJ

@J

,...
(\:l<4-
C __ .Yalve 00,1, masonry or tile

~ Service yalve in cabInet

e/1l"~~_J\~f~~_E:~,o __IR..d;;~
KkoxVILLE 19-~54 1361 M I 4j47W580023

RETERENCE DRAWrNGS·-
47'W,BOI FLOW DIAGRAM- M4IN4 REHEAT STEAM. UNlTS 5- 9
47f11580c__JLOW DIAGRAM- miLEit' F£EDWAT£R UNITS 5- 9
47f115B03__~FI..OW DlAGRAM-CONDEU5ATL ~ I.JNITS .5~ 9
47W5B04 now D/AGRAU-E)'TI?ACTION ST£M( UNITS 5- 9
(fTw5t5C5 FLOW DIAGRAM -ft£ATEIf' ORAfN.5& r£NTs ~ __ ~ UHfT5 0-9
47W58C6__JLOJ//'DIAGRAM - BLOH'OF'F DRAINS Ii MfSe PfPINS UNfTS ,5- 9
4TW58CL_FLOIV DlA6RAM- BOILER F£EDWATER SECOND. TREAT. tlN!TS ,5-~

471V5808__JLOW DIAGRAM - ASH SLUICE WATER ~UNlTS 5-9
4iwS8c9__ JLOW DIAGRAAI- VACUUM CLEANiNG $YST£M ~t.NIT$ 5-!)

4TP/5810 FLOW OIAGRAA!- YACW# PRlA(IN6"H.f?CXWN. 7r)!fTG srs_lINlrs~9
4TW5BIL __ FLOW DlA:;RAAI- GLAND SEAL WATER ~ UlVfT55-9
41w58lc__ JLOW DIAGRAM- LUBRICATING OIL __ ~. ~ UNITS.7-9
HJY3BI.1 __ ~LOJIf f)lAGRAJI-FUELOIL LIGHTING OFt: LNIT55-9
4Tw!J814_~~FiOWDlA&AM-INSULATING OIL - UNITS..1-9
4TJfl8IS FLOW {J/AGRAM-COtrDENSER ClRe WATER UNITS 1-9
47W5816__ JLOW OIAGI?AM- CO/APR£SSEO AIR-CDNrROL UNITS~9

47JV58IT.._JLOW DIAGRAM -COMPRESSlD AIR-STATION S£RVlCE_-.1JNlTS $-9
4TW5818 FLOW DIAGRAM ~ TURBINE TRAps' DRAIMitl MIse PIPlfI.G__ --l.IVITS ,5-9
4iW5819__ JLOW DIAGRAU- RAWWATER5£RJ//CE (PH.) tAlITS 5"6

:i~~~~;tg:~~:::~:::::;~Ii;/::~7fr/;::~c-&iiGr:'(~/;::,r~%
4TW582Z __ ~ FLOIY DIAGRAM -INJCeTlON WATER PIPING ,5YS TeM UNfTS 5 ~9
4TW9lJ19__._,nON DI1-.6RAH-RAW W4TERSEQVICc (P., HJ UNIT.9
47Wd2J __ JLOW OIAGRAM_WA TEl<::. TREATMeNT PLANT__ UNIT:J' 1-9
4 7VI82L _-FLOW DIAGRAM_ TREATEf) WJ1 TER D!ST. SYSTeM_UNITS 1-9
nWdlfi FLOW DIAGRAM_CONDENSER CIRCULATING WATER'SHEET-Z
47W822__ JLOW DIAGRAM-RAW WAT£RSCRVIC£ (YARDIUfSCBLDGS)
47WS8Z'.5 __FLOW f)IAGRAM_80T. <fFl Y ASH SLUICE SYS7f"'LUNITS 1·9
47W9826__FLOW DIAGRAM.BOT..! FLY ASII SLUICE SYSTfM_ UNfTS 1-9
47W826~FLOWDIAGRAM_I-IVDROGfN $VS FOR GfN COO/.lN6_UNlTJ ,-
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__ . Til/in st/\9iner-
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__ ~Lepel controller

.__ Dual pi/of
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._~Pre:;:;ure switch

__ . Flush hydMnf

~_5prinJrlef'noule

r __ j/acuvmcleamng,v;lef~/j/f?
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__ Ga,'p valve
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___ S-way val/>'f?

4-way v.Jlve
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___Needle valve

___ Anqle l/aIYe

, __ Reker p"glve

___ fingle relief valve

___ Altifude i/alve

___Mud valve
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EXHIBIT 42

4 47WS80lR2

APPROVED

...... BQ2J2a?H"'r.-

(~O"j/t?nT fo armospherl?
~or cant- set? -I-7W5805

PRIMARY AIR EJECTOR

KNOXVILLE

£ S,UB~ITTED

..../IL. _.....

REFERENCE DRAWINGS:
REQNNG. 8ILL OF MATERIAL

VALVE MARKER TAGS
47W5800 FLOW OIAGRAM_PRINCIPAL

PIPING" SYSTEMS

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION OF' DESIGN

FLOW DIAGRAM

MAIN STEAM & REHEAT STE.AM

TUR80-GeNERATOR --;.

POWERHOUSE.
UNITS 5-9

NOTes-
/. All valve numh~rs shall he pI"ef'ixed by the Unit fivmhen,

I. e .53-~ 6S-~ etc
2.AI! va/~<!l"S dr@ the same sizt? as fne p/p/nq unless

ofhE>rwlse notEJd.
3AII pres.svr8 gage valves ~n? rglobe v<illv€>s' i.Jnless

otfJerwlse noted.
4AIIprE>SSur9 g.-:Jg~ connectIons ~r@ J"
SFor s~mhols <ilnd mdlff'X se@ "1-7W5BOO J Flow O;<igrr:Jm

Prmclpal PipIng- Sysft!!'ms.

rR@h@af;ntl?rceptor
v,slv(!!>

(Rehe'id Inteorceptor
v~/",e

I}" drain \

~O;;;;:8s~

\,

'-j-"S-dm-p-;,,,-q-co-nn-'-' l------J
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--s 45
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end we/d&d CloSed]
1-02P-668.3" _.

36I.BP-/050"

Ends ~veld!i'd

Lnd weh'eo' closed

': IBISP 1050"
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Unit 5 only

:ify 252/iOO Ib pe-r hour
25/,,100" "
250) 200
249J OOO "
245)500 "
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! 'fa tur-bin~

Ic:fy 179.000 16 p<>r hour

\ ~I 1,606, 700 II.:> per !lot/r

cify 183J 200 Ie per ,IJovr
, /87)300

1891 -1-00

IC1fy f'97., 200 Ib ppr hovr

I~I t. ~N) 200 It; p~r hour

/8" 0,0, x I" wall REOh... :'I..;f;:.a.;.f;:.ur~b;.:i;.;n;;''''__=:;.. J;::6:;l~8:;:P:':-;;:IO:::5::0:::'._....JL.,r-_.::.:.::.....l..J_L_~.::....::.:....J~...!._-d
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Reheat 5f~amJ2 valves op@n @ '115
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Power (
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EXHIBIT 43

ZOg Lt7

point of plpg

i BFaS 88

BfSa F8 8F l tr r
tun i 2 on

c

opp
1 vent at high

co M FLFI j2

BF133 8F 68 12 12 r7a

3 hr

ipe EI O’EROIy’K k
eoperheat rFor cont ee 47W80l

col f see 47W 01 Oesupef’hoofer for El 7q3ON
heaf d leamauper

orcone see 47W001

srnplingconnection

I 2 drainfo

N
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tZ rebel val
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I 3 Funne J 3 Funne vU Y Funnel F109

l 8F llO nco POWERHOUSE

UNITS 13 4
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EXHIBIT 44

i"sam~g-=U? ~~mpllng
t £1812.17 lj{1 DEA£RATOR l'rt

~-4-'t-'1;;~E.o_:AcTERNO. -I I\j
\In nl)

0" 1IIIl I m
Locked oP<!'/,I~

8F-IU-'"

rl" vent af high
~ pcunfof'PIPIIJ§

r "--BF-90
--BF-aS

"" ~
-.!!/

Locktfa closed

-

/21/

8"

L~

-~8;':U

,'~~~~ 'i
...,.... J-aE=.Zf IZ"

'-8F-7Z~"

8'

rBF-29
r8F-ZZ I" BF-Za- 1"--" 8F-3S, rBF-36

8F~d---::""\ J_., r-T:;,,.~a!.:r:i:m~inli.i:inl"i'lnL;= - ":;/e:,,~'t'J,:it;-.{;.!."'ra:':"lm'Fncam~·....= __----------tt-~~~;'kt;;~;;;;;'rl
Flo mef~1' ,II J FI f Flow meter> ,-,
nOZ~fe---------": I~ n()~;/:~ I" l"d,..;" to DOZZle---"i>~'j:'~f4-lj~:II:r'''t'"

8F-IS "1;1[, ~ , " ~;::.S "F " disf/lf." waf" '" " "1- "f - '-.
I~ LBF-ZO ~ I" '-BF-27.... sforagt! ta,,*~ f.-f ll B~f-~'l: '-BF-3-1 ....

SF"", ;'1-:'~~-=9J:-__.....'..Z'_' .8<1'F',I48..'''-:lt:-8_F-_2_6__ ".;.8_'F'_150~'''''.1~ aND 16" ,+, ~~~'/~r =r~r", v-~I'~'::'~~'9::"--'T"b-------------------
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~l

IIIii
_.[J.';• ..... 1:',.'#...-;,.;;.,:.....
"''''L~·_?:'_I!:. r")~ .'".7'_
tItU_.J.I.

=·:.11~.4·

~I

1

4"

~ ,I"d!';un

~BF-123

"'I

NorES·
I All valvl!s al'e tile same size as tile piping unless
ofherwise noted

tAli (J"aS$urg gage y.glns af'e I"glohe /ldlv~$ unless
ofh!?"Wise nofed

3.AII pf'e,nvre gag"! connections .t'S 1M

4 For symbols and inde)' see., 7WS800 -Flow Dia9"am
P"incip.1 Piping Sysfems.

5.Tempor;:;,.y sff';;;lnef's tOM Insfa/fed in 1J!I SF pump sllctiDn
lines fOr Initial .sfar-f tip of' IInit

6. All Yd/~ numMr~ sh~1be P~fi;y.4d by ?M Unit nUl7lb~r.
i e. SiiF-/J 68F-I

J
4fc. . ..

REFERENCE DRAWINGS.
REQNNQ.... BILL OF MATERIAL - VALVE AllAf1KEN TAGS.
nWS600 FLOW OIAGRAM PRINCIPAL f."JIPfNG SYST£III.

POWERHOUSE

UNITS 5-9

FLOW DIAGRAM

BOILER FEEDWATER

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVI$ION or DESIGN

_elnt~~~~;;;~{_~~ I£ldm~_
KN~XVILLE 19~-,4 1361 MI. I 47W5802RZ

TVA-00020437



EXHIBIT 45
£OllMLv

Nt1Tl'S:

All ""Jt,~~.,.e~ ~~~ s/~e.u lhe pipi"g unJ.U "Me,...,. noka.

-::t::t~ur~ S"'~ v.J",,~ .,...J"6/ol:¥ ".we" &/I'lf"u of'Mrwi3e

POWERHOUSE
UNITS 1,2,3 &4

FLOW DIAGRAM

CONDENSATE

I'&r .JYmbDl.J ~ /ndeJ{ 3~ 47W8()()"rJow lJi~r~inr;i~1 Pip;"gSY3~m.

,('Ef~fUNC~ D!UWfNtJS;
P,rON.NO_Z6.JZ(J.l... INLLor~f(IIfL-VAL"'E MARKER TA6J
47W800-FLOW DIA(;,fiAJIJ-PRI/'tICIAAL PlPlNB ~Y3TEN

NO.7 HEATER
4Z"ttSiAG£

HorWELL

rWEU 'fIA{p

(Rilfed cilp"cif,y
,if oSZO TDH 17QO gpm

'Remov..bM ,J«flQr, For
f.,sfing uni'" 2 only

C-S4

IC-21

S-25

f gklnd s~cJJ line.
For canf ,Me ·n~81J

10"

C-S2

~~,,:;n:~~::;;:,::.ni_rJ;;'= __L.. ..:/~0. I._---------------------====~~~5~~~:~~~~~~~~~:::::~d:::l=
COnftnlNJfion see f"low NO.6 HEATER
di§gr8m 47W805 40 fh STAGE

CHEMICAL LAB

To huildins-hNfin, cond",uf,
NC_/"." ftlnlt~ 5_ 47W§92

Air opsr.. f6d
di~phr.gmv8/~

EI 715.0

Pr,~~ur8 red "IJ/r_
C-B9 ~ ~

1"941'" vllw wilh
," holr in disc

,-6';
Ov,rtt"/ow rl'(1l11'l.HNI
S~8J f."It~ For conf

c_.~e 47W81f~

----,zit v.nf \

-Po'fflrlh". I

to ';Y,sle ....-L-......::..J

C-6Sr- J-.;;;4.;·h:.;:o::.'::;w_"f;..1~r;~fI..:.::.n::;;d..:.~m:.:-"rl':.;::n::.ct..::m::8~k:;;e-~"i:_ .1 ....,j :-,=- .J:. -!~==~:o!

[)EA£RATO~ STORA~["--,TA,",N~K'--_44_

I"

C-62

t £/8/0.75

O/STlllEO WATE)? ST()RA/iF rANK
(5e. 000 pal cap4CdJ)

To "{llJf;/l9 hoil_,..,
for eMf .1•• Flo IN
Di~r<1m 47W9S2

2(-20

UNJT2

ZC-21

EI 793.0

t £/ 799.50

:iC-Zf

:1C-20

UN/T4 I./Nlr3

4C-ZI

16".ql.JlJlizing lin

D/sfilled wiler
sf~r~9. tr.".sf.,.
hl!!4der

L....._ ........_ .......... "'" J ...II-..::::;:::.:::=:~..I..;;.;;:;:..J.::.l..::.L.::.L..:4.:.1,;W~8::.;O;:.;:.3:::~I~

TVA-00020438



EXH IBIT 46

4 47W5803R3

MMENDED APPROVED

... 1i'C?.l2d/l:IL«<..

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION Of DESIGN

RFF£R£NC£ DRAWINGS:
REQN./YD. BILL OF MATERIAL-VALVE NARK£R TAGS
<f7W5800 FlOW DIAGRAM-PRINCIPAL PIPING SYSTEMS

POW(R HOUS(
UNITS 5-9

FLOW DIAGRAM

CONDE.NSATE.

NOTES'
I. All "iJ/ve number's shall be pr'ef'ixed by Tne unir r?umhi£'1']

ie. 5C-50,6C-50J etc.
2.AIf valves ar@ th~ same :;,i~e a:o the- pipiflg

unless otherwise nof@d.
3. All pressure gfiig@ v~/vE'S an? j" globe valves

unless ofhs-rwise nof@d
4. For symbolS and index see <f7W5BOO

Flow Diaqram -Princ.I'pa1 Piping S.rsfems
SSfrainers to be installed In hofwell pumps
suet/en NnE'S for /m/id! start up of Un/f.

C-/4

f" pl/rgE> water fo
hofwp/l level trclnsm/tter

c-49

/HOTW£LL PUMPS--
/ Rated capac/fycZ50 gpm

@ 470' TD.N

",

.... -C-8J

,j"conn fo g/4l1d seal system;

- jN sampling conn I
C-/9 ,

fla"yes

l'drd}ln~/

Rec/rCU/dfinq wafer
'10 cona'<:>n.sl?r-----.-'

6" vent fa
atmosphere:

- C~27

j"fest ccnn

C-.]i

,j
Cond~n5~f@ drain ")1
tan); pump dischargG'
ror con~se'e .f-7W5805/

/·jHgland sea/line
I\,f0r conf se@ -flW5811

'-c-aa

:;-30---

-Fool valve

,r!;" drain

Sfe-am fo
gland :;team /
condense>r__/

-J"drain

~ 4"holwpll r//I and e-mer?ency makp'/Jp

r6" E'merqency make-up

C-8S

+"vacuum

El793.0~

To
rdi,;tilled water

to .gl/i.mifs

TVA-00020439



EXHIBIT 47
i

B 25

B 50 k I

EVAPORATOR ee ais el7 57 I

ii see 47W815

oop m L 1 oo l ootJc ooaoLo IJJ3Jie
Itf CoM 7WSOZ GW o I te m tt c ionB IO NO 6HEATER NOTES

Toafmo p ere 8 40 fh TAGE AI valves are t a 5avwe site s the p g less owi e

W2Oou v
eJ vall’el J tee 47W80 All rere numl r sha I p flxed wlt the un f number

set fS p g B 3 re j 1B O ZB IO etC

tee 47W 0 DEd P RHE TER I0 NO Sfe m et r cflon F f 3ymbo 3 d e ee 47WSOOIFIOw D2rar Pr nc al tn9 fem

EQ NO Z J ILL OF M TE PIAL VALVE MARKER TAG

I B 23

IOltOl G

ll i f2 8 3S 0 No 4 a eam ltf leo 1 F1749 47V 800 FLOW AGRA RIN4 GY’TE

OEAERATOR 7Z3 57 Z7oo j jlL o m

UNITS I
E1 73 0

1lIJFLOWDIAGRAM

l I I I t I

EXTRACTION STEAM

Ilttltl r KINGSTON STEAM PLANTIIII1 I TENNESOSIVEIV IEAOONLFOL EAUYOUNTHORITY

lcrmLI I

I I I I I I INOXVII E I 3I I I J t I III’l wo
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EXHI BIT 49

47W805R3

HD-A54

POWERI-IOUSE
UNITS 1-4

FLOW DIAGRAM
I-HR DRAINS &. VENTS

AND MiSe PIPING
KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION Of' D£S1CN

R£FrR£NC£ DRAWINGS:
REQN NO. 76,]282 BILL. OF HA7~RIAl.-vALVE MA~KER TAG~

47W8lt1-FLOW D/AGRAM-PRIM:IPAL PIPING SYSTEM

STEAM JET AIR PUMP

I~ blowdown c;nd
dr. in "to t::()nd~nyf.

dr,un 1..."1,.

Nons:
A/I /I~/vu Bry I~ Si/Jmt1 siu 8S .;~ pipt!
IInlt!l$s ofht!rwi4' nof«i.
All p~ssu,..98UtJt6 ~8/Vt!S an i~glo« 14/"'tlS
unleu oIMrwi.s. nof.a.

nf,rcondenser RJrsymbolsand indcxJH 4TW800 -Flow O"sgr.m- J)ri"c;p~J
drainS' Piping Syshms.

r byfHSS

Loop ,s(;>011

I---t-'..,

-,

__I"

,,',-

Omit f/l,s If~

tlf UNIT 4 onty

OJSTtLLED WATER SrORAG~ TAN/(
DISTILLED W..AT£R STORAGE TANK

'l" .(> "-~,' -". q 4 q ,'Jl< q', .. ",1/'

I-IEATERNQs.iNo.6'/ JlEATERNO.7) "'.", j

DRAIN PUMP~ DRAIN PUMP'-/

-

/0
-/- 1

Vent to afmospher-e ~ir R~turn.s rrom hPdfing sys,ffi"m
TDr-Bin.:> f'rom UP dram traps(eonf on 471".'806)

l J Returns frCH'l heilting ~Y5t@m
, BlaH/down kne HP steam from SJAP

~l "J '-I

CONDENSATE DRAIN rJ
~ -rANK PUMP

"I "I
r It~ to, OY7densal~ ~ 7. c- HD']86
Cl"!tYn p",mps.,=-:t~ 1 -r

/oIO-J85 7f'0--LL.--LL.--U-~

( COND£NSArE DRAIW ~~W,o: '\

-++--, (;
~ '-( £I 134,5 )

~09ML\7 I

([,'1 1.,( J.:-

'l~~ To fIJrbme room roof dr~ln hdr

TVA-00020442



EXHIBIT 50

4 47W5805.4

r---To 8I'mo~pher~

POWERHOUSE

UNITS 5-9

.1
S!

FLOW DIAGRAM

HEATER DRAINS & VE.NTS

NOTES:
All. vBlve number,5 shall ~ pref/.r4d by the
Umtnumbe~ I:e. .5NtJ·9()~6HO~94 etc.
All vlilves .,re I'M slime size 8S fhe p/p/ng unless
ofherwis. noted.
All pressur, J8ge v.llles .re Ju !1/ob~ v~/tltI un/,s:
otherwisff noted.
For. sy'mbo/s lind inri,x ue 47W5800) Flow O/agram
Pr//?Clpd! Pip/n9 Sysfems.

IIEFEIIENCE DRAWINGS:
REQN NO. BIJ.L OF MATERIAL- VALVE MARKER TAGS
.-'WYJOO-FLOW DIAGRAM-PRINCIPAL PIPING SYSTEMS.

--£17;'5.0

Note: These line~ fa he us~"

only upon sfsI'fing up 01'

duro;,,? low. leads -lIllcept
during emergency pe,.iods.

I

J

;,
I

HD-208~

~
~7r;l'ic,e flange
, -J.lO-209

'"

rCondfmsate outlet
for eonf S~~ 47W5803

_---"'3:","="'----------' _IN s.fefy y-alvt
H[)-/23-.... set af 250 p$i

~r-1ll.\\fl HO~f?S? )-,;:=========~
_~ ~j" v41ve Unit 5 only

III III I No 5 HEATER "SI." /8) 1\
l III HD-140- tE/753.75 IJ

3"relief Vcilve ~ ~1·llf)H[)~/~b1 .. H,O.-l4ilC ""'j
Sti>f- ...130PSi! /...- .

_--L£=~--~----1Ih:!J..
_____== :..' ";'::'II-Il7_,"",.:Jl,~~= '-V-pDri

'
glob...I"

I ~/M ?
....__-!:-..=- :- -II-_~~~2:..~- I" s~rC'ly V.Ht'6

/" I~ rH. Jill af ?50 psi

HD-124~ j i':- l" va;~ Umt 5 MJ;

_-j/f-III L_1!f-III_-,-I....::N.'-o-,,-;oHEATiR (1/,"019) 1\
ill- III "{Elm.« IJ

'"I

~ 1!;{--HD.20Z Hf)-/~ L2" runnel
~TCI? ORA'W PUMP No 74 No 8 HEATER DRAIN P(JMP
gpm j 330' rDH RtJktl ca~cify 260 gpm 8 4/0' rDH

-

HD-IOI

~

I

J

HO-/20-

V-port globe
vQlve -

3"_

...
I

I"drain

No I HEATER
(Stage 6)

2"

To wi1sfe

V-port ;/o~e valve

'"I/-

'-Hf}-70

\'--....COND£NSATE DRAIN TANK PUMP
Raleo' capacity 1.15 spm @ .JOO'T:D.H.

,~HD-55

I '--::---,-_="-TW'-r-- To w~rte

Cont on .f.7WB23.--'"

-SW-6"-'j

To wl1sfe

6':"'-

..
I

3"_

3"drain From
C'xfriJct(on frap~

el' "'e~urn ('rom r6"refurn from
heaflng sY$tem~ \nesfing system

fO"'vMt fo j I''IJ/mwlown From
8f/'l'Jospher steam jel air pump

O,.if'ice~

-£I 725.0

HO-j~,

/

1.
)1~i:==:F:::"""''t~~~~E~1 8DS.D

DISTILLED WATER _ J
STORAGE
Capi1cify - 78,000 gals

'-----
No/~a.

Reloc,d~Ii NoZ. hlr, dr,,;,., by-p~u;
addect dr4in I,nes fi-om No I ntr.. Noe171r
lJ"dNc3 hlr; add~Un;19

HD-87~ )

I' /

J

_I"

---'"

~-

1

soe<;;MLt'

TVA-00020443
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EXH IBIT 53..
'mMphere

Eln~ \l~--==

I
~

~~ NOTC; . n-qrFOr tUf'bine fMp drams and
mise piping see 4"7W,58f8.

I
___ RHSTEAM

~ I
, L:NTERCEPTOR

r---'\ VALVe

~STEAM

li~'mr1~=:
I \ CONDENSER

r--6~tr4ps .;:Jm:I

IE·, ~ STOP VALVE
l....l fadin, up drains

H%~::.9lJ
- -I-I ~ .~

r I RH.STEAMJ--oFl
STlJP VALVE U=-Rh' J'reAM

INTE~C£PTOR

Nt>. I ErrnACTJ()/l!-....,. VALVE

NO. Z E"f'TRACTlON-......

"" /110, J EKTRACTION

NO.4 eXTRACTION......

NOTES:
I- All v~/ye numbers shall t;e prefi,red by fhe

Unit number, r: e. ~HD-2:J,J~ 6 HO-cJ:)~ ek.
cAli vil/ves .;re the ,J""". sizlt .#$ fM piping vnkss otherw/.se noted.
J. All pr~.s~vr~y~g~ v<$lves CJre f~!llolM valves

unl.ss ofherw/se !ltd_d.
4; ror sfmb<;ls <!111<1 index see 471¥seoo

Flow DIdgram - Pr/nclpa/ Piping Systems.

I<EHR(NCE DRAWINGS ..
R£QN.IIO. BILL OF MATERIAL-VAl.V[ MARKER TAGS
~7W.J800 - FLOW DIA(;RAM - PRiNCIPAL PiPING SYSTEMS

r

POWERHOUSE:
UNITS 5-9

FLOW DIAGRAM
BLOWOFF DRAINS 8.

MISCELLANEOUS PIPING

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVIS/ON or DESIGN

SUBMITTED __I~"'Mr.NDED --I: APPROVED
£.ml~_~ _ ~!.M-W_ .. ga-?l.1=~ __

KN'1>XV1L.L.E I ~1-'4IJ.1 MI. I 47W5806 ••

SrARTfNG UP H£AT f:A'CHANGER-~

"'I

RC-?54
££/ 728, 7.,5

flfh?6/
HO-26?

'.,.1

HO-?14

BOILER
'-<>_--!8---8LOWOOWN~

TANK

,,)
I-I-------'~-----,

"'I

-Vent TO atmo.spheroe

TO'WaJtt!!

/lD-402

HD-401

",.

~T" di.otil/gd

O~t~r:.-'i~~£ f- w..;,"_te_r_"_to_~..:'tJ:.._. _l

l,c"mise
dn:;in.J nenf:

1{3'boller
blowdown
t4nk Ysnt

90llSMLv

TVA-00020446



EXHIBIT 54
L09MLv

47W807R3

POWERHOUSE
UNITS 1.2.3 • 4

------I
FLOW DIAGRAM

SECONDARY
FEE.DWATER TREATMENT

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

D1YlStON Of DU.GN

IlEFEIl£NC£ DRAWIM;S:
NEt<N AO l5JP82-81J.L OF MArCHIAL - VAi. VE MARKER rA~
ItEQN M:l ..:'Z; ....8JLi. OF UATr~JAL- YALr"L 4lA/t1(£1l rAc,s.
4TtI'/8f)O FZ.OW DlAGItAfrI-PI?INCilHi. PIPING Sr'SrEMS.

/VOTES:
A,1I pum~ eqcJI;tJped "ifh Ju/I cheek .ve, on suction tMd
discMl'g6.
All .,./.,6$ .rtl the $M"4 8/'. IS tM piping, vn14S. cHJ."W;$tI
noftttl.
A/I ~$5tJ1'Ol!~~ loliA"v.u 4N! I" glcD~ yglves, .,,1181$
otMrwi$t!J ntJ~.
All ,",,,.lIN'/: gdg.. ..,.. pnH';d~tI lIIIifh deM'Ou-I' t'Jp. cMmk.1
!J4gtt proft!ocftN\l.
FO/" otJ""'bob ~ l"ndeA 4ft '""'800- ~.b,.. Ot.gr..,." - p,.jM;p.1
Pfp/ng J'y.sfem.s.

-IH---fJNIT4

(PHOSPHATE DISSOLVER
[ 100 tiM/on.

~.",.,..,.,JJn.".".

...

CAUSTIC "'NO SULPHITe o.f HYOItAZIIVE OUI'UX I't/MI'S
C"pcu::ily uch cyh'flth,. a2 Ie ~O gpl? dt "" psi ",.scll.,.gt! prl!$AP'e

Ill""

I'~

~1----
:1

}

C8u.Jfic

l-.l-~-+-~-+---J.-SWpllfr. or IIyd'1W

...... - - - - - -1-----""'"...... ----~=====::-L.... --I

I

I
1-

J~

---- +-;~U-~-!-- - ---- --f~H----INT

IfNI'.

/-

PIAlI' J

/-

PWP2

PHO$PHA rE ouPL£J( PIMPS
C.".clty Ndf~ 4.4J 1'o.1.l•.J ,n 4' ~400",1 d!«lwf'9l' pN3.U"••

___ 1\ t
n'li-----'~L.:-.<£.! ...:'u.4=____~~I-__

q -~

I
r-_I· -=='=L"~PhoI~pIw~f~. II

r --/------,;r--...::!;=:.:./-"C~_~~;.~--------.,..--.;....--I1"- .., .:., I
,t. r "-in ,_"."1

~
~ IHT-12 "lEi12HT-,2-..

I
IHT-/' ICS-IS L-. ~2H~T=-/~l__L_...._'(~-.2:.:C;S~--IS':.-_

L...- _

PWPI

----f-+-----INT I

TVA-00020447



EXHIBIT 55

47W5807Jl,4

50" BOILER DRVM

REFeRENCE ORAWIN(;S:
,QEQ/V Ala 76977T BJLL OF MATERIAL - VALVE MARKER T.A"S
It'EQN NO. 8248/2 BILL OF MATER/AL - VALVE MARKER TAGS
REQN NO.~ 8ILL O~ MATERIAL - VALVE" MARK!:!; TAGS
47WS800 JLOW DIAGRAM - P~/NCIPAL PIP/Nt; SYSTEM

NOTES:
l All v.;/re$ t/1f'e the $~~ size 6$ f~ piping, lJIl/US (Jth~rWI$I~.

IX)ful.
Z AI! prustJillt!~ ;tN_S dl'8 /" gloN y,;/1I4$, Vf')/4!S$ ofk,.wl'se

nofed
.1 All~s _8 ~,?~pegl ,.,lfh ,NIl che'cA" NI..-es on sucfion

.ncl d;'$cnll'g4.
01. 11111 flr~~.J(J1"e ~gfls at'/:! prQYivev with CkilnOvt t.YP~ cllem/C41

g.g4 pl'ckdo/'-3.
5. Fer ~mbol$ d"Ie( liuiu Sft .f/W~800·FI"w Oidgtvm- PI-,;,ci/hil
1'11'/'1# -tY.s teMS.

POWERHOUSE
UNITS 0-9

FLOW DIAGRAM
BOILER FEEDWATER

SECONDARY TREATMENT
KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION Of DESIGN

----------

Jl!fI:l1i

Baile,. f~~d

pump "UC f/oll

,6HT-1O

.,
j

_--j+~ ,~----~-il -H---~ - ---- UNIT 8 ---- - -----1-4--

rOrwfn

l---

CAUSTIC ANO SULPHITE OR HYDRAZIN£ DUPLEX PUMPS
Ca~cily each h~ad, Ygph af 750 psi d/sch.;rge p,IISS.

~
-'"

§Ji!:ii "~I ~ 6HT--/I-:
-0,

I
, '-.1- - --"-1-'- ~'"

I" I I
1 --::;=£.1-'~
' =1'-·__............

I -
_I-

sc.s·J

j"

'--- --1---==1"__-
~ 1 ,;---1

'--- --1-------

--------..... -----
~---

'- --
~

I
I
1-

j!.

r
r

PI-/OSPHATE--<--.,L I

~~

,.

I~~ ........
I~II
""'~'--l-
",,~I:-- '"

O·-n.-~ I
8P~~

t... ~.;,
RiMP8

I r I Z' I 1
I I I I I

CI05:J_'_~;.11=;;;'I-"c;:~=".~.~ftf~"'...:"irll _

I I I I I
I I
I I

PHOSPHATE OI./Pi.E-f PuAlPS
C.-paclry 6tiIifd,~ .ffgph .,f ~$QO p," dsh. Jll'M8.

I
I·

tr

r

TVA-00020448



NOTES
All valves are fhe ame ize a Ph p ping unless

o herwise holed

Z AII pressure gage volvem are glo6e valvee unless POWERHOUSE

otherw e noeed UNITS I Z 3 4
FOr ym 4 d indea m 47WOOO FowOla mPrlc
ppi aysfems

FLOW DIAGRAM

EcE ws ASH SLUICE WATER
VALVE MANKER TASS
47W OO F’LOW DIA 4M RINCI 4L P PINS SnTEA4 KI NGSTON STEAM PLANT

Re ocafed 4 oI tO hdroV for edded Ik Z TENNE ISE F VALLEY AUTHORITY
to velv Ho .5,10l4 and IJW PO Ol ltoNvo fl I

Note A
Added PrJunt 6 138 133



EXHIBIT 57
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EXHIBIT58
OI 6MZT

I

l VP 12

t

2V 2

HG PRESSU E COAIN’ECT OA TO

HEA TIIVG SY37 EM POWERHOU E

o1 VOTES

J Ii F lval engunl

Cont fo JVl w e holed

V 7 VP 8 3 vne ea UNIT Fo s ia lx ee 47WSOO Flew Oi4 ramrcSp m

ror confin sflon 4ZW IO 4 TW OFLOW OI6RA INCIp PIPIN YSTEM
TL1v

k v 3

e 47W 1 VP

It UNITS I THRU 4

FLOW DIAGRAMS

i VHAPCUCUOMNNPRTIOMINHGTG SSYSSTTIZEMM

zo I I od
KINGSTON STEAM PLANT

TENNESSEE VALLEY AUTHORITY

m’Jlm’JrML V CUUM PIM NG Y S TEM POWERHOUSw
ovI e I1l47w



EXHIBIT 59

OiggMZl71

ZOTE3

All wl es the srne s ze a the p n un e

Conf U Jt 8 All pressur g w ar qo va ve un es8

fme a Un 6 o herw3e noted

VP Z For ymbo d kdex 00 Flow O gram

AII velve numbers 11 be prefixed wlh the

E1731.5 VACUUM P IMI 4ff T I4K Un t n mb r eV2 6YPCon fa Urn 9 VP 37
I

ffV g2 TA 47 FLV ORAM PRI CIPAZ PIPI O

I v hdr VP 331 3 VP 5 J 3YST M
ee 47 4 5820 VP’z5

IZ R hdP

aee dTW58EO

POWERHOUSE

6ee UNITS 5 9

F LOW DIAGRAM

i
I zo ruuooe HVPACCUOUMNN PTROIMHINTGG SSYYSSTTEEMM

I COXtructIIIIoHII VACUUM PRIMING SYSTEM POWERHOUSE KI NGST ON STEAM PL ANT
dt6 Io JLG

TENNFSSEE
DIVI

1V0ANLLOEY DESIGANUTHORITY

CK JT I SUBMITTED O R MMENDED PPROV D
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47W812R2

IQ

OPERATION SCHEDULE ,.,,~ PURI,,&I4TIDN & SVPPLY
SYSTeM TO TURBINE LUBRICATIN& OIL rANI<.

FLOW DIAGRAM

LUBRICATING 0 I L SYSTEM

I. Fill .i"/wr sfDrll9' f.nk fro", fill box, u~ill9 frdnsf.r pUMp
/DC~t«l in oil pt.IrifiCCJfion riM",.

2. Purify 0/1 in furlJiM oil t~nk by circulMing fhroug/)
porfll6le purifi.r.

3. Pump oil fro", flJrbi~ oil t.nk. to .;111., t"nk in oil
3t()~9' rM'"J U3i"9 fr."st., pump .f EI 725.0.

-t.Tr.ns"-" c;"" oil Fro", sfor~. r(JOM fo .."y furb/n.
oil t."A, u3i"9 tr.,,,,,f.,. pump .f £/ 74-#.0.

5. T#h oil I'rM'I dirljl oil .Jf.~ t."k '11"'(11.19;' purifi".r 4nd
put inh Cl.." $."'" f.nk.

6.CircuMJtl oil f'NIP1 ,d~r II",..". f~k thr~ph PJ-Ir,J'iI,.
7. Flu6!) IINd.r.$ with c/••" oil usi", 1rtJnsf.r pump .t

£1 7""J~ reftJ,." '1114111", 011 f" dirfy oil n-<!If1' t.nlc.
8. R.m~vt Dil ''''''' 8ys'hm.

POWERHOUSE
UNITS 1,2,3&4

Nor£s:
A/I IM/.....s fir. th. Nme aiz. ,# the piping unl,

Dther"""". IUJfwl

All prU$u,.. ~ _"'$ ~r. -r g/l'1» v41t'U "nleu
oth.rwi,J' noted.

116n. nvtrlNr.r l:ltf Ihru L-24, $MI/ JM prwf/ud willi unir
num.rl i •. , IL-I7, cL·/7 efc.

ffJr 3ymbO/.8 ~ iad.x $4!e 4'1W4OtJn"w /Jitlgrflm-ltinciPIlI Pip;ng~

EXHIBIT 62

REFERENCE DRAWIN&S:
REQN No.763282 81LL DF MA URIAL - VAL VE MARKER. TMS.
47WIJlJtJ·FLOW DIAGRAM. PRINCIPAL PIPING SYSTEMS.

riNG

-lOps;

I

~I
Go",rMr 01/ ''''.DPI[

Tl.lr!Jine IlJ6ric~t;"J1

ol!/J~.r.sJ Stle

J(ilY Elevation f,',,---.-~

c()nt/nl.l~fion

KEY ELEVATION

TVA-00020455
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EXHIBIT 64

I

Left Fro"t Corner

r e::--_

.0----LO-82~

POW[RHOUS[
UNITS I. Z,3 & 4

TYPICAL ~OR ALL UNITS

I

I

_----J.-- £0-79 LO-81~

I .. ;I" I I

Oil burMr
gun
£I 770'_9"

Pilot oil
'arch
EI 784'-9·

I

Pj)Dt oil
torch
f/768'-7"

Pilot 0;/
torch
E/780'-S"

I

Oil/Ju,.."",.
gun
EI 782'.?-

Pilot oil
torch
£I 772'-tr

R 9hf Fron1' Corn"

- --J-- LO.80 LO·70

_1----1 I

~1-_~2==~~£0. U---J.-- £ 0·84

,,1 "I

J ........,

II
...,

SIlt 2· wnt /iMS/
...,

SprinkItJ_! F<NI ,.1 '-"* N.6
-"

~lJ.'.1 ail t4nk NrI.4

/I
FUflJ oil i.Ak No.2

ClJpacr'ty /;,536 gel
Typlce/ for eN tents

" ~ 0 ,~' '" "0 'I' '" ~O yJ 'J)

LO'~ I ~ I
I I (I I

I I
I I I

~
----I-

r
'FUf'1 1:>" ,.."Jt No.,S \ FWfl! oj! ~1J"k No..] I \ / u, oil f." No.1

I \ / I

/ I I I

L.·S~
I 1.0-1, I

:CD I ~

0 :( D~ I
I i' " 'j' '"I

I \
I \ I I

I I
I \ I I

I I I
I I

I I I / I, , ,

L I II I
I I I I
I

I
I

I I II 3·flJ~' 01'1 fill

I---+J
00-- -- I- - - -- - -- -- - FiJI 1>0"-- I:=J - - -- - -...l

--
'--

'--
"j "I "i ;.1 .. <..f "I

~ 'i :.r "') ;,.f

R.lu,.,. ~""$"d f':\ r4 w digMf'gIt' l»MJ"r

9 IT 3

LO:3)

1"'~-~
LO-l6 LO:!.tJ. V P V~ 5 6 LQ-/?". V V

,,4" $uctiOfl IM.d,,.
~

LO-/~\ trO
"

4

L
LO~94\;" :. :. ;., I:.

t" t- J:
~Lo-93 LO'90 LO-89

;,! --~l D'--LO.g!~ -LO~~

~LO·32J f" ,4" r.turn /)ellder

"Y'!5 ~ LO-30 3~LlH9 ~Supply W',.,-*'SJIII'r- 4' ." t!LO-/~""\ LO-/~\;, VLO-/j LO-.?']. ~LO.U LO'161., LOoJft;. LO·'"
LO.I~"'--"I

~J.D./7\; U211. LO'.?51.; , f j ."
~ ~ ~

-""
..£

~~ S:~ :..~ ..
-fi{~ ~~ -fir'

;' . . . '" ".4, " -,. ' .

a-.::.£19MLt7

KEY PLAN

FLOW DIAGRAM

LIGHTING-OFF OIL

TVA-00020457
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EXHIBIT 67
ii i

fPlg MLP I a

I I kv pof f ansPori61kv ot tr nPo rmer es

461k 161 kv o Ic icuJ breaken Ill

II kv nxl CrCi breaker 4 header I

IGIkv oil csrcu t b eake

I I k lf n Fo mens llv pot Pran Forme s

WITC’HYARD

EL 74 S

MAIN fAIN MAIN MAIN MAIN
TRANSFORMER S TRAN FOI MER 6 TRANSFORMER 7 TRANSFORMER 8 TRANSFORMER

4

l i l i2dn Z dr ln

Jo 5o tot

,41m tI 1 u I

UN T CTATION E 2VICE TRANSFORMERS

TOA FO ME YA D NpOrTE ang Jt 7W 14

EL 754 5 All V Iv ore fhe me Z O h p pn un es
otherwise nofe

All pressure gage valve ae lobe nle ofher v e no ed

For ymbols 7 dexsee 7WS O0 Flow Llm

Prznclpal Plpin SYstems

EOUIPMENT OIL CAPACITIES

NIT N4ME GAL PE UNIT REFERENCE DRAWINGS
EO VNO 8tLL OF MATE A l YA VE MARKE P TAGS

5 Mn T nForme II O0 T v oo FLOWDIAeDAM PI INCIPAL P PING SY TE 4

5 MBn Nsutn l Re cto 7 0 47W 14 LOWDM6RAN INSULATIN OIL SYSTEM

5 Unit tfmn Service 34t0

Tran Pormer

IZ IIKV Po tI Tran Por 77 POWERHOUSE i SWITCIIYARD

14 16 KV Oil Czrcui Breakdr 5010 UNITS 5 9

FLOW DIAGRAM

I I I I I I I I

I I INSULATING

OIL SYSTEM

I I I l I I I

KINGSTON STEAM PLANT
nlL llll TENNESSEE VALLEY AUTHORITY

I

DIVISION OF DESIGN

7i6 surro j inooo pov o



EXHIBIT 68
!;/lIMLP

". sl(/Ic~ trwnch
flush -111/1 v./vw

GENERAL

FLOW DIAGRAM
CONDENSER CIRCULATING WATER

SHEET I

lLr::=±===t-+-j.LP/IM to dif'/"
pr'''.s 96gr Unit 9

I I"'" I I

REFERENCE DRJlW/N65!
IUQN NO. 763.?8~-IJILL OF AtlArElfhfL -V,fue ,MARKER 7A65 - lIN/T$/-"
A'EONNa~9771M.BJlLOFMAT£RIAJ. -VALVE MARKER 7,AGS-VNlT55-4
REQN N0.6248/Z_8/1.L OFM,,4T£R/-4~-VALYE MARKER TAGS'VNlr9
J:'OR $YI\45OLS & INDEX SEE 471Y800 -FLOW DlAGNAM
PRINCIPAL PIPII'IG .r'YST~S

NOTES:
/. All no~s on Unif I cond,,,ser "Iso "pply to condens,rs

fOr Units Z Iilru 9 unless otherwise nokd#
2. All v41.,.s ar. s.m. siz~ & piping vnlwss ofh,rwise noW.

I II I

To CI:ih "Iuice Wd-Mr pumps
confrl 47W5808

I I

STATION

. "W-JI
dO disch.w'9' pip'S
...GO" molor ope"'I'"

bvllerfly ItYIw.$

(lImls.s-9) ~

-~ 'CW-JO

[

0 ::;_;

SCW--'9

~o¥-M

/oCW-1S

CZ'" line for ",",ling tllr
11M lndiclfing ctN1d!ens"'-s full wh~n
.st4r!ing ~

..60' molor 0pfNW/~

buJhrFly ..,/V~.s

~(Vnl/$ 5-9)

ILi£!!':Q 6CW-IZ~

"'0"supply p/p~s

II/nifs S-.)

PUMPING

SftJP log $/ols

~.mud v.lvt!.

~1

Sfop log chamber

rlPII~ to dill --~H-+I-t==l=1r:=~pr,ss. fIt!J9* uni!' -

Lv6ric8l1ng l/'/tllt!r
conld 47W8Z1

CONO·CIRCULATING
WATER PUMPS

(Units 1-4 4t;500 ~pm
Ii> 2'-S'diuh hd no hp.
lInils ,5-965,000 9~m
ii' 21.0' d/sch hd45<1 hpj

TRAVl"I.INti WATCR SCR£Ei

4~sC'r'fm wash
IIWler supply

Manometer

lew·.»

4-6)1p.9Ss ItV'
ri/l/ny condens.,.

5"-molor DpI,..;tfd
bul",.rly IIf9IYII
(lJ"i~.s /-4)

:~:;;r;~~;:~~) ~~--~~=-.,:::..,-=:

54'motor OP~d
bvllel"ny W1Iv~

(IJnif.,-4)

~'-6''',,'f'-6''discll
culver! .'Unif.s 1-4)

ScrerM IMtiIsn *'II,
sltkce fl'~nch 2~O~

wid, • dt!pfh MSII'ks _____

To dIrT p"e.rs.~s /or
frw.$h f'ilCk5 <!Ind scr"nT

CA conn conN 47WB19

+ttHtl-b~~~~~ffi~==4¥~=====~F~~~~~~~~~~~

.. ""_ ...v.(_~ __.... WI"I••JlJJJi _
_ ••:Q;:I,.. ••• IISP•.•.. . __
....l_&~.•... _ :.. _.._-_ .
C1M'. __ •• ••• ~..-~~{_~<;:!S_~-_.t.

1,1/1'

TVA-00020461



EXHIBIT 69

919MLt7 J

c e see dscl 2e v Ivesclose I al E 755.0

Max 7 WZ1 133.0 000 DPmaa h LWc 7J 0 WEI 7O

Top o tvb E 744 j 80,000 9Le 73 0

r l i OT 3Forno esamdre terendCraew gx tee 47t’v81

i D TITYRr UCH 4URGEE .9 id COnCrete e foTr ipe9 6d o
culv6e tP8O’d ech culvert

iTln ite o68 0 Upp y CU ve fO 66 vR Ocu iF
GENERAL

oo FLOW DIAGRAM

OFLZ CONDENSERCIRCULATINGWATER

1 SHEET2
KINGSTON STEAM PLANT



47W617RI

Recir. control for inter
and affer condenser

EXHIBIT 70

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIYISION Of" DC~GN

POWERHOUSE
UNITS 1-4

FLOW DIAGRAM
COMPRESSE D AI R SYSTEM

CONTROL AIR

NOTES:
Llnit I i3 $hovvn. All "'(JIves shall be prefixed w/fll tile unit

Z:.'7;in~~"~~1~~:~,lff:,l~~e£~_;:~~Pt CA~I !hru CA-64
,

For symbols .and index 3ee47W800-Flow P;.!1gr"4J"rr_
Principcfl piping system.

REFERENCE DRAWING$:.
I?EQN No.763282. BILL OF MAT£RIA.L-VALV[ MARKER TIfG.s
47WSOO -FLOW DIAGRAM-PRfNCIPAL PIPING SYSr£M.

r

,.,,-

Beiler f~~d w<!f~r

flaw t,.."nsmitfer

M4in st(;>f)m flow transmifler

Ho!lwIl/er.1
fr"nsmif~r

~-offo;;
p,.....SS(N'~ fl13l?Jm/tl#.

Air Flow totalizer

-Air flow tranCjmdter 1.5,

-,Poir fla W transmitter r. s

Sf)leno;d v.,lves on cotJl sec/v"

50':;7" blowing sf"eom
Flow frdnsmHfer

L ro solenoid valves on boiler
fe~d hyp.!MS valves

+.1

""

.\..,.

J
V/J· V8· ~

f3T /9a

1:'--

CA·'" G

Drum level
fNlnsmiffer

q
I,!?

IN/far
le;;e'!

IOOJb .,.
btlhlnd ....

To Unit8 3&"
C~Hlf similar to
Unih 1&2

CA-/20

.:..1

CONTINUOUS 8LOWlJOWN
rANK

£~/788$

..£~I 732,78

1'-'-

I" IO()1. m/8cel (JfI~OiJ:J lJlr_ m I

I! ~- JlO/b Con/rol e/r fo coal 6ca/~.·Vnif-I

"/00Ib 8F Pump CtJnf,."t a;r~Un;t I
.. IdOlfI eom.!»-8Iir:m CN?frd "jr- Un;f I

Conff"fJIMr HO·f

r_ C'OOlb <!IiI' +0 cfeV'4ffon.$ 6_10'1" 7$5;0 -ljn/f I

r 100 fb /Ji,.. -h:t 1!/I1Vm'km3 ~.60.... El76S.0 -Uhlf 2

10016.i,. fo el.vations below £1. 765.0-Un;f 2

--I"

(lnitl

lC-3==I;k==!;;=,I---j

!~ll~
~:;;~

.~~ ~
~~~

,I ~ ~~
~ ~~~

Q,;.5:-5

PRESSURE
CONTROlLER

(tiP 3feam to
ngatinq syst~lI7]

LI6'MLP'

IOOlb bir fa elevafions
above EI. 765.0 Unif J

TVA-00020463



EXHIBIT 71

Ref;;ydump
valve,

i"

j"

5CA-386'

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

FLOW DIA.GRAM
COMPRESSED AIR SY ST EM

CONTROL AIR

NOTES..
I. All pr~ssvr~ 9"9t? ViJlv.-:s are j·globe 110/"9# 1J"J/~ss
ofhBrw!s9 shown.
Z. All v<flv,"$' are the S<1m~ size d'S the pipe vnl.ss
ofh(u~wis~ nor~d.

3. For symJJols and ind~x 3efi> ;f.7W5800 Flolr( Oidgram.
Principdl Piplnq {)"&g~m.

l. All valve nvmiJers shall be prefixr:!d with Un/t numbe
1:t?~5CA.·Hi"',6CA·46"1 efc:.

REF£R£NCE DRAWINGS:
I".lEON NO. BILL OF MATERIAL -VALVE UARK£R TAGS
17W58fJO-FLOW DIAGRAN-PRINCIPAL PIPING SYSTEMS

POWERHOUSE
UNITS 5 - 9

I Ct?ffel"dt"tN' GMnd..;f4'.9m ~PP.;;ckH?9 T~rbjne wat'<!'" ,
Hydf'lo/je" condense" leak,,/'(' spr.;;y

BOILER rEED ~--8y-pass cOfltr>ol v.lre
P/JNPA

A

BOILcRr-E£D
PUMPS

801L~R PEED
P(jA/PC

~t" ;N,. to -Fly ash rccl8imm9 silo
coni on 4TW~8Z5

n
-M !

! :,.. ~ 5C.'A-482

8 A""I ~~
lofl") \'---6as bias ~
tor./ a'81»,otU' apel'afor./

~
I

I[;f'an inler
IO(Jyer O/Jef'sfo

ID fan sl/(/fof'f'
in. t'iM /nI8t" d(JI1JP~r ope"~for

fbi/vel' operator

i'
~~l..----......,.,,--------~i=----"''''''''r--

~'I ~

~~...~ Jry air;I'D Py ~J/1
~cI~f"'N" si/o.

Plqnt h6sting
conrroolJe"

5CA-~l3J 5CA-~Z;::O

'"
'"

91eSMLv

TVA-00020464



EXHI BIT 72

47W81BRO

rLOW DIAGRAM
COMPRESSED AIR SYSTEM

STATION SERVICE
KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DI.... ISION or D£'SICN

NOTES.
All sert'ic~ oulle'l$ are runless oIMrwise noted.
All ili1!ve.:s pre !he !Jame ,ire a:J fhe piping unf~s otherwi.se MM.
For most of Ii¥' seI'Yic, connectiom the fbi/owing data has been g/YM:

--{

£..leV<!I,"on of connection
Column located near
Valve numaer

For "yrnbo/s /index $~47W800Row OI49~rr"I-ftincip.,1P;pifI!J.5,y$

REFER£NCE 004WINGS:
Q£()N NO. 763282. BILL OF MATERIAL - VAL.Ve MARI<ER T4GS
47WeOO-FlOW DIAGRAM-PRINCIPAL PIPING SYSTEMS.

POWERHOUSE
UNITS 1-4

"fA·"J

A191J
""'I

3A-/98

Solenoid vt1fyts on cy/;ndws
operating segMgofing !74tes
Units.J &4~

4A-199Y~..."l:':"L-~t-.L"":"+-..L.."":"-l-_--I

4A-IJ8- PULVERIZER EXHAUST£R DISCHARGE

Sediment collector

PULVERIZER EXHAUSTER DISCHI4R'G£

i'''
-(./nif~

.JA-19J

/jf2A-17B

'.idfenoid WI'e'S M

ylinders operating
'Ij ash 9<it~ va/res

~2A-/B5
.....'2A-185 ~l
IA-184

Solenoid valves on cylinders
operating seqreqatinq qate:;
Unils ,I &2--.----_

50lenold valves on cylinders
operatil1() segregating gdtes
Unils 1&2---

D8t2,5
f'-5-6
2A.:M

jl; ,A.-$I

~
7b st:rytCf:' <fir fjll-en ~

Se~ 47W81T,

TC1yard- 51'e
47Wtjl9

,IA·/97
, IA-I%

PULVERIZER £XHAUSrER O'SC/tARGE
IA-199

IA·Rf){)

£/846.S
1"-5-6

~Zk.2J

E/7U.5
</-.1
IA-78

1i19MLv

Con! on 47WS1.3

A-$IIS J_l;~~I<O.~It:C::~~------""';;='q----------L.--t---"'--J~TJ-"1i'-i---+----T---------
'1-97 • A:.§Q '--I

r<t klfl L

=~-:~~~:~: ~~£-~~~
'"Ul.___ E
~,-_.

TVA-00020465



EXHIBIT 73

4 47W5817Rf

POWERHOUSE

UNITS 5-9

KI NGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION OF' DESIGN

flOW DIAGRAM
COMPRESSED AIR SYSTEM

STATION SERVICE

£/840.7
g_40
9A-/54
£/851.5
h-..18
9A'/51£1846..51

~:/ffa f"

J

All sl?rJlice oulJeh are I:; I./nhS$ ol/ie/"wise noted
All valll~$ are Hie Silm£' <i/ze as Me piptnq,unksJ o,Jher/Y/se rJofed.
For mod of the ser,.,r'ce conned/ons !hi' IQI/owing d,;;ta !las
been gIven:

Del/ai/on of connecf;on.
Co/,jma /ocaf~d ner;~

V",lve nur,;;be;;
ror ..5Y/l)!Ja!s dnd ,'nd!?.( SI:'<'? 47W580,}-F!aw O/~rgm-Pr/l7c/;'a;frflliJ9

Syslems<

REFERENCE. ORAWII~c5S;

RlQN N{)._~8Ii.L or MAT£RiAL-iI'ALJI[ MARKER lASS
411'15800 FLOW OIAGRAM- PRiNCIPAl. PIPING SYSTEM.

74//7

£1846.5/'
f-JJ
8A-9/
El846.S

tf-.J.J
ek90 --~

£1846.51

;:/~I J""
£/84651 "

f-?7 t
7A-90

Arr preJ:;eafer
rnaleN~/s

hand/lhS
va/ve5

EI 840. 7.5'1
q-Z3 e--_
6A-/54 '
E/851.5
/)·2.?
6A-,'_"7

L ~j ~I :;025,
COl7ld on 41W81B !54 -/54

5A-/89-j

5A-/:hJ-
SA-I:}/

'"Dr&!n

(~
.i:-

i I I~

~,-

I I ' 5A-/9,?,
i-~

~ \
I

~ 3A-J58,
'1

TVA-00020466



EXHIBIT 74

61hV I

air ffes reu for Wjlh rill f

Dy er dnd 801b press gag A 397

Fo prmary sam o 2 evaporo A 394

I cond blow off A 383

oo p’M
A 81

7 LAo i

d A280 d’Z I air pre swith belief
rfeiglu lea te L

I
and GOb pressure ge

Belf c 3 4 CHLORllv’A TION 8M LD AIG lrupp y
AZ7 L

Fatrao imon pumping

Dit’feeentt l ead preyure i atr t Se

Dfferenh l head pressure gag for go fe Or ve Jng Waler I A396 ep 8Mg Mow oFF

frave water creen etra c creen nd rash rc l r erv ce connechons aaOl iRe

1 I Cg2 812 h A 4

Yl L IFI c q
onnorh side of Lin pumping etam Cooh ofer7 46 I An6 Fi ZO am I u mso i AS od
For HPqe e IeA 371 Z

opop oo fi i ol I

4 ll
VOT 3

l l I A svbe ou un rw a no ed

t
A2g For ymLol nd ndex e 47w8oo Flow Drm

Princ l in9 Sya em
A3Y For mo i of fhe ervlce connecil na the fol ow n da a ha8

A 335 A 333 F levaf Cn connac n

JI AJ75 I cA 30 A28 L If conveyor dY olumnVK nurlo cbaetFed
near

2 2 2 7

i l rA265 A 64 RE At No 763282 B LL OF MATE AL VAL YE A ARKE TAG3

o EC OPPE L A FLOW DIAGRAM
i i I I I I I

1Ii4tilM 4T1 i u o oo
tr7 w XTo cond c rc wa er pump auch n J To canal c c wafer pump zuct on v PLATFODM BELT CONVEYOR SUBMITTED DIVR K

OIMMOfENDDEESOlON PRQV D

oliI Ad d air upp Pc ping Sfa on or PUMPI VG STATION

I
I I

liI1
1I

ahzy d pt’o v alvesb icin Ckhsloar zzraf on M d I o KNOXVILLE 55,3 136 i M I 1 4 W lgR4



75

RC·9S

RC-/OO

117W820R5

POWERHOUSE
UNITS 1&2

IJETAIL A

,t;C'B9

CONTROL AIR COMPRESSORS

ST/lTION S£R'(ICE AIR COMPRESSOR.S

o ..Ii;
~I----==---

REfERENCE DRAWINGS:
REQNNO.763ZtJ2BILI.. OF MATERIAL., VALVI MARkER TAGS
47W800-FUJW DJA$RAM-PRfwC/PAL PIPING SYSTEMS.

2RC-/75

ZRC·174

FLOW DIAGRAM
RAW WATER SERVICE

SHE.ET I
KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION C# DESIGN

EXHIBIT

NorES:
For e<Jch Sfr"iCf cOl)ni!Cfion ~nd Fire hose connecf/an
tile- -FoIIQw!;,g ddta hll$ J,Hn. givtf,,:
E/ev~tion Df cMMcfitM
Co/urn,., 1tX:~ttd nftlr
V61vf nUlI/btlr.
AII.seryk;~ c:onnet;fions an~ '" and <!III Tire h05e caflnec:t/,,'lS afY liN.
For $)I1!1/JDls 8nd t"ndex se_ 41W800-Flow /J'''9rdm
Prlncip~1 Piping Syst,ms.

£I 730.5 d~ -.f"
hy-7-J~

Z;'~-ffi5 ~!

2RC-270
£/728.5
6y-7j
Z!K2

TURBINE OIL COOLERS

ID
Ei771.08
a-6-7
PRC-56
£1768.66
a-6-7

~

2"'

s..t

RC- 7

J ~.+

" ·.lU=====;,;~==iLlfJ
cf?C-228

3"'

£I 77/.08
e-7-B_

?/~"drJI;' fo ~~~;.~5
dIsci, culrer'" e- 7- 8

3RC-158

£1831.0
h6

eRe-Z89
£"1829.0
1>_6
~a

~
£I:::S

:1 ZRC-Z91

-i 2AC-i'99
1'\1 £/85/.$

1>-6

£1 770.S
1>-6
ZRC-Z8.3

fI 768.5
h-6
2RC~282

~2RC-139

B.I: PUA/P 2C

.r:i!

J
ILVERr

Iq Q.ws;
, ,80::2$, ~t f line

) /'-

I 2RC-18/-"

~:!~;~~r:

IE.

INiAKE Cc.
UNIT 2

/ IR C-13

/4 ~ suction h*ld.

B.t: PUMP 28

---~{!8/S./7

EVAPORATOR~_v'

'L__~ - SU/Tip P'!mp-J

F.IJ. ,rAN IA F.O. FAN 18

8.1: PUMPIA S.F. PUMP J B B. .f; PUMP Ie SF PUMP 2A

To sampling c:o/I$---_~

rirll protection

NOT£ 'A"
Rev f,,<;nsr"f'ire pf'of~cf;
I:=I'".J deleted 7R c"'J}"'.~f
f><;W .v.'lterSlJdicm 4dded
~e~e~elJce1-0 Chemic;;/ fif'ed

ASH ..$J.UICE PtlAlP
(Fly A'I»

IK-JOI
IRC'301
2RC-JOI

TVA-00020468



EXHIBIT 76

47W821R6

£j 728.S
by.;4l
~

FLOW DIAGRAM
RAW WATER SERVICE.

SHEET Z
KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION OF OESIGN

RC-S40

POWERHOUSE
UNITS 3&4

NOTES..
For e8th $lIrllicE' cOfln~ction l!ind fir-" !:cst! connllctit)fJ
the follOWing cJett!J !JdS bf!t'n givf!fI

FI'!vt!tion of CCflnection
Column toedteo' nt!8r
Va/vII numher

A./I lien/c. crmflfChons are rand 8/1 fir/!! h'se car.n,cfi(Hls
are 1;-,

fOr symtols (Inde'( see 47W80J Flow /)i~qra(7] -fhndp(j/ IJi.J'i'95fl.""em
I?EF[RFNCE DR,;"WfNGS

REQNNO. 763282·BILL OF MATERIAL-VALVE MARKER
T.AGS

47W8CO-FLOW DIAGRAM- PRINCIPAL PIP''',,!; SYSTEMS

~_j;15~--.it"-"_=-1
4RC'S3

_-To samplillg calloS ___

~7

ASH SLUIC[ PIJMP No.3
(BDt tom Ash)

SEAL OIL PUMP

t 8" tlP8!kr, £/ 735.0 t:lt e line

IO.IAN4B

4RC'-228

4- 4RC-f3!1

IlJ.f':"AN4A

_£/807-/,)

h-1J
4.RC-?85

£180$./3
h-IJ

4RC-.?B4

-£1840.75
h-/3

4RC-286
_E/83/.0

fl-I.}
4RC-?89
~EI829.5

h·/~

~

~
_EI:~~S

4RC-l'9/

, I EI 8SI.;
C\J h.l,]

. 4RC-2!!!?

4RC-/80

4RC-/81

8,F PUMP 4.

10· t £1 742.0. elf J II 'lit'

g-;2S

f ,La.F." belring drlin
m~/d'1 poWt!rhDUs~

-FD. t:AN 38FO,FAN SA

S1 PUMP 38

38

To. slImpl/n; coils

NDT!:: ')q"
Re~. f"I1"'s"". ("i,,/? pr()f~c",

conff', Added RC-30.9,f RC-J/()
and deJefeQ TR conn. al
r,,1I' wafe" silcti()H.

SH $lfJ'le:E" PUMP
(Fly Ash)

I.ZBMLV

TVA-00020469



EXHIBIT 77

47W5819 R6

6RC60S

FLOW DIAGRAM
RAW WATER SE.RVICE.

SHE.E.T I

,_~~.n-r 6RC·/~}

~4

POWE.RHOUSE.
UNITS5&6

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIViSION (y DESIGN

,0"

-16~ i. £I 735.0 at 'a" /I/,e

-"'1"- t £/80525 at Y" Nne

::..-. er~_-1l4 6.RC-238

\.:=!:_- . ._-.J
RC274

-II,~OTE:S'
For notes and refpr'""nce drawings see 47W9819

I
I

6RC115

< 1 '?5-/ 74

'"

~-Il(·25Z

'"f

§Ji'.{-I77

6RC:!.!§

6RC-/78

6RC~48-'

£/ 128..5
./-22
6RC-293

8"to fr",nsf 6'
ffre prc;fr?cf/on
6RC49)
/2' /

I

-t £/80.5.25 al ~~"lil)E>

~~" 6.,fi'C,:tktM6RC-S58'
.."

'. "v .0,.. ",--./1" "'-":':' 1

5RC·/81
5RC~5~ -CoNTROL ReOIY AIR COND. UNIT_

/,,/

1",e;4C.3;~'):),~!~~;~~~~~$fl:":~;lS[#{~ ~::C::'1
W-;::;;~ W.58~ b~arm5'd,-aln;n:>ide\K '" - ~ 'J \.¥ -l" -- '\X pow~rhou~~

I.D. FANS

£/770.93
a_17-18

:~5R1U6;
~~~ /

I"

'CO ," ,_ ,_ ,"
/6"valve at "$' /tne;/Z t':Jlv~ af~ Im@ ~z zat

O:"'C pump. /.ddcej' rj"Rw to 4-Way valve
wifh va/lifts marked RC-e37, RC-i?38,RC-Z393RC-i'<'10;
A,td,d "/./)(an burin9 cirain~

4"-'t. D 805.25 ,-,f "r" I/n@

-/6" sucfro.-; header <t:. £/72733

5ffC-/75
,'5RC-174

I RC-314-,

!SRC.?39

I E/730.5

•
~'2'.;~Jt-i55

5R(-/5J. ,---/

5RC-/54_' -~ .r ~.&-1..._-'''''~-=,....,.,=~'PT:'''':>''''=''''''==~~-''lV
I - 5P:;-!!37

~ t' lei iP8,5 't..==:!.--;:::::~L~====;;;:~
(5RC-551' 1 ;~~~~/56
, t" Samp(ing conn

TVA-00020470



EXHI BIT 78

POWERHOUSE.
UN1TS7&.e.

3"

FLOW DIAGRAM
RAW WATER SERVICE

SHEE.T 2

__-£1 81l.5.. f'-.s9~ Reo
- 4..34

r;;,-----------NOTES:.
For notes and rererence drawings st;>e' 47W9819

,

-To s~mp/in9' coils,

y
ASH SLUICE PUMP No.4

nAsh)

4~'_

-To s.;;mpling

NOTE-B"
Adied P-6.1, ;'81

0
PS-5.PS-6,PSl,

RC- 142 ,.nd rJC-J4'; f)RIEt".d
TR(;ont; al raw wJfef'slJdiJl1l

7RC-/78

-1," E £/805. 2S

£J 770.94
d- 2tJ-Z9
lRC-56

-£/8515 ~'
~R~~290 £/76852 ",,) tU

a-ZB-29
7RC-55--

16"sucflOn he<iJdeT"jf.E/727..J3

'--~

~£IB53.5

h-2B
7RC-29/

~ 7RC-237

~i

I
I
I,

! l~
I
I,

I

oz S<;;MLt

TVA-00020471



EXHIBIT 79

TYPICAL DETAILS
FIRE PJfOTECT/ON SPRINIUER SYS TEAlS

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVl N or DESIGN

YARD & MI5C BUILDING5

FLOW DIAGRAM

RAW WATER SERVICE

I'

--r
"HOPPER BUiLDiNG 2

R_/72·?N solenoa valve ,R-85

TRUCK
NO rES: PLATFORM

I. 4/1 valves c1l"e s,;me size as pipe unless olherwise nofed
2.r-if'/!> hydrants 8re su;:pJied hy 6"jinesj f'lush hydranfs,by I" lines
3. Valve rn.arker fags For HydrogM Sforage Pt>rfs a~ lobe designated
tt:~~~:· ':wa;:/~~~: pods A and B respecliyely.

RcON' M'.76..3e82 __ 8ILL OFMATERIAL-j/ALVE MARKER TAGS
UNITS 1-4.
~~~:s Nj'~~~9777 __ BILL OF MATERIAL - VALVE MARKER TAGS

fr'E()N NO.8t:48IZ __8ILL OF MI} TERIIJL - VAL VE MA/l~ER T~65- UNIT9
REali NO. 53224 __ BILL OF MATERIAL- VALVE MA/(KER T,465
FOR SYMBOL511NO INOEX SEE 47W'800__ FLOfVOIJ1&I?!9M
P/r'IIVClPAL PIPING SYSTEMS.

£177051- ....

Spray nozzles

"" 'ft "i

UNIT STA SERV TRAN5F l/NITSS-g

-R-8/

{/NIT 5TA SERV TRANSF UNIT5 /-4

MAIN TRAN.,F UNITS 5-9

Hydro~(l

5~~~5co=bi;;;n;;:.,-f-=£:....,j
En~rgized by AS
or fhermsfd/~-rr:;~~1;-LJJ.

IR-2J4
Or;!'k~

IR-Z32--11t1,~~l,J..r::;
1. 6' I BNf'nrporrB" +

?c:::r, (R-2J1 ~
11<-2330ETAIL IR-227

f!YOI?OGEN STORAGE PORTS A&8

EI 739.0--.

I 6" fa hydrogen storage
~ pori ~ - see IJETAIL .bela;;

,1<-184 /

1/i;S sprinfrler service
removed from carpenter shop

R-IS

C~.7Sf25 J
R-1/6/

'c!tJllansol'
Ir"'lqal!()1) r

've
11""':7.5 psi
-_-45 psi

-, R-/4

SWIT(ffYARO

R-/3R-/2R-fJ

--5QOOO 9iJ1 r...w
wiitf!'r sfor,5/t;e tank

Vu/VI"' pi!

8"double acting
aI/dud,;; v.;/ve

~"'=,"",",.;'"i-...R-i?O
-1'.-19

TRCD•••
COlIlP.__

TVA-00020472



rtLTERS
Capacity 120 gpm each
Area 60 Sq fl

FILTERED WATER WELL
Volume -46/~OO gal fa £/760.5

DOMESTIC /'YATER W£~L

Yo/vme - IC]OSOgdl 10 £/760..5

SOFTENED WATER WELL
Volume - M..:JSO gal fa E/ 760.5

FLOW DIAGRAM

WATER TREATM ENT PLANT

WATER SUPPLY
UNITS 1-9

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION or DESIGN

.em<uQ~_---'_iJj"~~5_IEGZ~~
MN~XYILLE 12-11-53 1361 M14 j47W823 RS

EXHIBIT 80

R£FEf;ENC£ DRAWINGS:
P£QNs'No. 7f>32BfJ 7tI.9777.t8Z4812-BIL£5 OFMllrE"RII';l. ·Y/U.. VE IrfIlRKER TAGS
FOR SYMBOLS .& INDEX SEE 47W800 -FLOW DIAcRAM
PRINCIPAL PIPING SYST£1tII$

FLASH MIXER
Capacify I~ to 4809pm
Volume ass gogl

FLOCCULATOR r<9ach)
PefenHon - JO m/n
Gapocdy - NO gpm
Vo/v,'??.!' - 7/00 ~j

SETTLING BASINS (each)
Refenffon '" hours af
eFrecfi~ yolu~.

Capodly-/?O gpm
Total 3~690 gal SALT STORAGE
Efl"edive "'01- Z~800 For capac/fy See pHs ~ 2 & 3

SOFTENERS-PER UNIT on diagram. Pounds of sa1f6~5M
SoTfening nET/!!' 80 to 11:0gpm on 65/bpercull.WS £1760.5
Exch8nge capaciTy 1000 kHogrwms
WiJsh rafe IlO -140 ,Qpm for 7-10 ,,?in appro.rimafely
RinS, r.lle 50-75 !lpm (or 40 min apprOXimately
Sail per regenertifJon .350 1M

NOr£.5:
I. Flo.si- <swrkh - domtf\Shc w~fff" fW'i1

fI 754.0 sound alarm tJnd slops dome,sfic wqlrJor ser pumps
n 7055.0 ,slops ,glarm
fl 766.0 .sT4rrS dome~fic waflJr service pumps
£/160.5 slops dOl7Jeslic wa-lt!'rsvpply pump.:; alld sol fed:ief",J
£/7581S sfarfs domestic waftor supply pumps and sol feeders

Z Flo8f $wilch~"l1ft>.redwafer well
[f 7054.0 $fops fH~r w<3sh pump, domesflc voIPer suppty

~/'fJi.d ~1:::;ns~=r.sand .soffener supply pumps

£1 756.5 50und" alarm
£./7.57. 0 stop.s d/.grm

.3. FIOQf sw#r:l1 ~ ss-lfl/ng basin

;Z:~;5rt::;,taroa: d~~:::~'ft,fou;;~~~r;r-:at~;;;Ca'
Efn2. 0 sfops .$dm~.

WArE/? TRc'ATMeNT PLANT cHARACTERISTICS

_4'
4'

PUMPING STATION

POWERHOUSE

~
~4'

~EVAPOR~" PRE9ERS~ Z"f'~f.~4~~~~~!#W'74 eVAPORATORS To ev~por<fifor..s <'Jnd :;~;:'~;;:;~~$e "
, 0 f,,200p,n

D 0 0 DOD G;7rjs'~~7;)7D)]JTW-n) : I~

IJU§. 1" .T t r r~S-1 ~:;:-:;:=S~4" 'C1' ~-TW-7'

$W 63.:.1- 4'
See S"orfw~fe~J SW--55P J . SW.6/....A

Q-;"drain6 rrboosler pumps Jr~"dr,grn$ SW~~../

.ill'c23' L: W-54 SW~56~ SW~57
~TW-75

ISW.23

,ORY CHE~'CAL ,r/oet Swikh
fIED£I;JS i HP \(See Note J)

~j
i

SALT STORAGe
tf'

I
PlrJ

Vo!-3,268 ~f
Sc;/f-Z'!J400lb

'lusH I
WXER

I'(I' Ji' -
i

~! I'0

~~

~~z,

L~J~zJ

Il"drain/'"'

ez:; Indicating gauge For lo~ or hNd and rtJfe of -Flow.

CD 4"raf~ or now cOJ?froller.

G!::,Diaphr.!Jgm pendulum unif ('or rt.,fe of f"lOtft/.

(1) Diaphragm pendulum unit ('or loss or htMd.

(i;.1 Erfluenf 1It!ilv,. , {.JW-82 4"0-- .f-\ . OI0200ps(~ SW-78, /sw-n rt.O
0Sframer. iJ]r 1 _4":T{.~ j'

(j)pnsoStJrP reducing v.,lve 5~f4flOpsi S:61 ~ _d~·}l2fJ-::: t4-"x~_.
oP,..a.ure 8auge SW-8;../ / r '-/ !

SW-79.-/ ~4'lt2i·'''''}(1·

@Strt1
i
n6'r. SOFT WATER

(jl) Floaf operafed valY9. BOOSTER PUMPS

@e'FIO<lIWPlI 250 9pm ~~~'a'lschhd

@Thne May ch~C'k valve,

WATER TREATMENT PLANT

B:.n f'I E/77Z6

""

I

hZli'MLv I

TVA-00020473



EXHIBIT 81

I-SO 9181 hw fJn.kl-

- rW·/66 ___

! TW·'.7 .......

~

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION or DESIGN

flE(JN NO. 76328Z_.811.L OF MIITEIi'/AL· VAL liE MIIRKcj?, TlitrS-(//tIITSI-4
Re~N NO. 7"S777'-.._BILL OI'"MI1Tt;KIIiL - VALV~ MARIr"Fjf TAt:TJ -VNITS 5"-8
R£QN NO. 82481Z __BILL oFMA7"eRIAL -VALVt MARKER TAuS-uNlr 9
RlQN NO. 53ZZ4 __ BILL OF MATe/UAL -VALVE MARJ<eR TA~S

FOR SYI'vf8fJLS AND !NDt'X SEE 47W800-FLOW DIAGRAM PRmC/PJJ.L
PJPlN(; SYS7"EMS.

GENERAL

FLOW DIAGRAM
TREATED WATER

DISTRIBUTION SY STEM (SAN)

NOTES:
I Neifher indlvid!.J~1 sfops nor shuf- off' V-a/J/t!5 .;;rt~ sht:Jwn

~7>t:~;;$1:!:e~7};,~:::s;::; ::;O;;~;1rI:; ~~n::~";bj;,ff
those showers on fhe 179.0 noor of'the Office wing
h.ve- sfQp$,

2. Hof wa fer sysfems beyond hof waf(!r sforage ",Bnles
are nof ditigrtimmed

3. All V<:\lIVE;S Clre fhe Sri/me si~e as the piping vn/ess
otherWise noft!d.

f-

/~ servia sink t--

.t
c".

\/- laYatory h r:-1/- serviCe s/nlr

1/- wafer r;!os@f It t
I Ij" "! '--
~ Floor D 827.0,

Physical I~b

Floor EI 72'S-0.

jChemicBlldb. r---
ICh<?m/c4t lab. r--

Floor cl 779.0-:l

rlZ-Iava;ories I

3'

,.
I" drinking Tin ~

I-drinking ftn

I-drinking rln

/- drinking fin rL
'-0 791.0

I

fI 80.9.0 L

[184.3.0

C/827.0

12~ water closefs~

1- o'onk/ng fin I----:..
""I· k/lchen unit~

~; '--fi,:

r---i 6- urinals

l-drmklfJ9 fln~, !/-.kitchen unit r=-L'
.;.: ,

I~ kikhen und .J'=:=7;- I-drinking ft.7 ~ t
f r~/avafO;y~l p'-18vatory hti"~" i·

.;". .t ...
I- wafer close! t= II-wafer close! ~ j I/-wCJfer closet -TW-16S

f ' i' 1 fi" j-TW".'
r-i/-drinking fin. j , I- drinking rtn ~I 1- service sink r ~ 0 rlJ-dr/nk/no ffn ,.

TW·ISI----.. ~ rTW-/SZ ~ t rtoor D 765.0~-""': I""": It - ~

VtLL£1 \ -rW-124 TW-12a ILrW-129 , ~~~I'l"
TWN3 .J To chilled w.sfer ,;b

Floor £/15/.0""]-- fqllk·see~7;YlotS4~

WING

POWeRHOUSE:.

6 -shoWers
Floor EI 7650

~lJY..:!.Q.O I=" TWoIOI

~J='=Ia=va=,=or:=:y;::::::::;r-

1- dr/nl<mg fin 1---:-,
I-Aifchen un!f ~

I· lava lory n~j .1
I-w-afer clo.$ef -...:.

c.'I

"

OFFICE

'-,.,-"-c-,,,.-,,-c-nk-'l1
';"1

IJ'Javafory ~'!t
1- water closet ' ....~ 1- s~rv/ce sink I

I I." l
--., ,-Floor £/ 8<10

I dr-inkinq Ffn

r------,~ /.
1/- suvlet: sink f-I-

!/-ctillh lub

'T~"6~in - /100 g.al ,hyy hmk
r'W-IIl. T. I

~I t1!:.servlce si~k r.l
ttl "-cl 7!1J. C

~J

7W.9!:'rz""" ~ " I' ,TW"SO '"
~ TW-92~ ----TW-99 '.:s t /' ll~1 TW·150 TW'IS~~ ~ TW'/55 -I .-:" 71 - TW-/"----- ~!W /6.1

J
..---:--..J4'='-=-----:.-:..:L.-......;--"'---..J4"'·':r.--.::-W~::70Z~)dt-....,\...:-lTW- ..Jt;'"'';"+-......;-....J-----==-T-W-''--''"IS-.:e....,--"l--:----....:.:-----70.L--4:.'-·= .L..;-."'(f-1,...:4,,".....2•..r, --=--

_. TW-!03 ----TW/49 , TW-"Z

•
~I ~ '" I

fmerqency *
I{-s~rvice sin/<. r-- Shnw@rf I· drinking fIn tL- I· service sink I-- I-drlnklng ftn r--

/" drait) IJJ!:..!2!
;oN8~......__7c.;W:..;·1:.::;91'__..::..,~=====:_=="'"-:-_-..."...-...,...,....-------------..:L-'-=4~,tj-.....J7rL.Jn::=:-=~-=';i;t-Iltr.,j)-~:;:-=-c;=-==----t
: WAiER TANKS :~~~~r;::I)~~;~;;:~~;~;;;~~~;o; ~::he
1,000 gals edch~ domestic wafer system. 5ee operating insfrucfions mMESTIC WATER

,/ ............. Tor!~hecondenser ClrC/.Jlaflng wa:ter ,system. A ;f:;~~ ~-:.:;f]tI,/aLhP--+-+·_-W,='A=-T.-E-R--Ti=R=E.::A-T-M-E.-N-T-A-~-A-N-T---------'
~-~ /1="'---'-'---", (Con/rulled ,,"Om f:I!evaled )

, - 1\ eEl 870.Z5J c 1\ -rt""@)-__-+t-"_!<JrJKsalopPawerhouse)-

I
- rr--Floel swifch'u, ~ Ii.. - \1 If
~ n{Jf~ t;. 47WUJ. ~

•• </' I

:~

~i .f
I

';o.t

~
:..-Jt

'In
: .1

I~
:..-J,J

I

II-service sink .:

I

Flool" [f 1250.

EI 809.0 -z-1 I-drinking r~'

1·
I· drinAing fin ~

1- !fifcht:n unN~

[4='~';:~iosef$

~ /"-urinals.
.1 t"', :~

.. I

2-lavafodes

..;..+

~z:.:ur:.:n.:/:'=~I---
Z-/avafories ~

'-.........:.'.=-... ..:::::LtJ \,TW'93..1_

f
l- Emergency ~."g..-~)( -,

"-- TW-S,9 shower " -- II-drinking fftl

~I ~ -;~ ~
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EXHIBIT 84
LZf3MLtr

{

Ttlf'bine room rool'
e,44
,i2F-/5a
J<F-I,34

APPRQV£O

4 47W827 Rc

POWERHOUSE
UNITS 1-9

FLOW DIAGRAM
HIGH PRESSURE FIRE PROTECTION

SYSTEM

100'" 6ir sup,oly

REFERENCE DRAWINGS:
REQ.NO.. f}??1.. 8/LL OF MATERIAL - VALVE
MARKER TAGS (UNITS /-9)

NOTES..
I. All pr~ss(/re gage v<9lves are -JP globe valves

vnless otherwise noted.
2. All valves are the stJme size as the piping

unless otherwise noled.
a. A/I I'tiqh pri!3SUr~ Tire hose connectiolls are zt·
4. Far each f'ir~ hose conn~cfio" the follawing

dst.s hl1s been given;

{
Elev,:;ti~n of' connection
Column located near
V.g/ve number

.5. A/I v.alve nl.lmbersRF·58 fhr/J RF-80~ndRF-15IflllrI?N56sMlM RF
p
26

5A:;+';/:::c~:;:n:::7:;;:::t5:s ~:;::' , ido. ;/Ht;s~ry~ __ , , t I -. . , .
7. All defectors are /'Oaf's at' riH ~mper.9tl./re 'Y l:Q <- '2)'EQmJ!J.:mg and dr.!J1n
. detecfors. Z:;o;:efQr

RF-2/~
8. Shut ot"t"$ to f'og spro$y.systems, ",..,Ive.s ~F-G2. -iTW58eS /O"Ash sluice pl/mp

r;;/~;9fO{I:;:~ss%:/~::~~/;U;ft:::;;~::~. dlschdrge see J7W5808

Affer p~3s(Jre h.gs risen slIf'f'/ciently to clos~

piston operated checJ< v<!Jlves, RF-6e, 69,4
78 /1"I(,Y.$f he r~open~d.

Orifice
IzHdia hole

~(see Note,s)

.5/lF-T9a

RF-I04.

j

C{)/'ITROL
STAT/ON
(LOCBf!!'d in
besemenr
at co! Hf")

II>, I
UNITo conf same
8S Unit 5 I

II'
---+~II

1/9

I~ 4329pm

1~--'--lll-I----'_=
RF-;OS t -RF-/2J

I

To/al fiO?I'e capac

Or/rice 3~"&d hole

Rdfe of rise
f(;mp~rafljre defer-lor

rdr.gin

Turbine room rOOF}
e, /3
/2F-92 -' I2.F-93

£/ 796. 5}r,13
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J2F-9/

Ii£AOCNOOr
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Tola! NoZZle

Cdf'. 212gpm

8''Raw wafer header
:HH! 47Wdl?O

RF-8e

,
I

TUR8INE: OfL TANK
UNIT!

Nozzle ~p.45Bgpm

li~ U\ li~

Rate of rise I

femp~rturtf *f~forJ.

2"

VERTICAL JjOARD
PANEL 80AIlD

,---+
+

i
ff''f'' room roor

RF-66
RF-57

RF-142

£I 728.5
(,2
I2F-42
I2F-43

J 7,~· lr
A '" 5 v~""OJ" {'us I
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ZN .Pit
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relidv./,
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EXHIBIT

NOTE:

~~7~nC/.Bforcabmefe {'urn/shed by ~7;al/m9 f'or 1/8-I DWI$fOn of Idrop IS

REFERENCE O,s,gn

47ff800 DRAWINGS,
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EXHIBIT 87
vEElMLv

Hi

iGbF'"WWW'.W"~ AIR SUPPLY

,---AIRFLOW TRANSMITTERS"
I

POWERHOUSE
UNITS 1-4

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DI'/lS1ON Of DESIGN

CONTROL DIAGRAM
COM BUSTION CONTROL

SHEET 5

REF£R£NC£ DRAWINGS:
-/71l!800_._ SYM80LSK INDEX

NOTES:
Ttle master impurse ror combustion confrol origin~f~s,*1
the main sfeam now fransmifter, Her~ a pneumatic
impvls~ is conv~rfed fo ~n elecfrical /mpuls<! by fh~

pneum~fic- I?lecfrlC converter. The impulse fhen passes
to the master $t~arn pressure regul8for where if is
tnodu/~dedby a prt'ssure impuls~ from thl!" main sfeam
lin~. The final impulse from fhe m;Jsfer regula for is the
boiler tnBsfer load r'mpulse which pass~s fhrough a min/
max relaY' fo the bo/I("f' masf~ sub-panel and fo 1'he ruei
spliff~r ac. 'Jator: The fuel spliffl?r allONS a reducfit?n or
oufpUf of' any Dnt!' pul'f'err'zer wifho/,lt aTfec 'lIng the boiler
output by mcre,aslfJg fhe rdfing 01 tht!' ofh~r pJJ!v,rlrH's
proporfionally. The mas/eor impulse Trom fhe rud spl/ffer
defualar pass~ to fliP m/l1 fE:>erer pos;fio~ers and is relayed to mJ'1l
emausl'er chmper poslf;~s, Thel?'KlSter ImpuJ,ye also is
conni!?'l''f,pd ro The air flow regUlator- where if is Dalanced
aga/nSf an air loadin9 implJlsE' rl'om the f"orceddraff fan
i/lfsk~duc fs, Chohges In fh¥' f'low ~rair fhrovgh r,Jrls due f
.Nffect The> ms;;sfer ;mpuls~ and causes correcf/f"e changes
fo be made fhroV'qh - ouf The sysfe'm. The TUner/on of
tne min/-may Is to lirnif fhe f"Bfue of" fh~mosfer /mpuls~
fOB pre.sef minimum(or fTuurimurn) ~Qlu~, If' the' mti$t~r
/rnpulse should reach f~e5efmin/mum ( or ma>'imum) v-all.Je,
fhe mint'·mii/x f"~/ay wtllaufom¥!ficillly fr<!msr~r tnti' ~/,I~I

Tram fh~ ,gufomcdic mas fer Signal fa fhe prtf'sef mmlmum
(or~.rimll/n)s/9naJ.Simulfaneously.; the s/9nal ro fh~ ~/r
now f"egulsfor is transf'errA:l f'rom ,the sfesm flow-s/r f'low
to fhe ('uel flow-air floW; so fh8fbot-h fue/~ncta/r lim~ IImtfed
fa th6> sef fTI;nlmuf?7(ormaximt.Hn)Y<9/~~.The conrro!lS Mt-IJr'1M
1'0 the automatic msstl!'r conTroller afk,. It/est'r rlow control
and th~ steam flow- si'eam pressvrr;> slrr~fy relay Bre
reset by the steam .,Iowco"trol reseT swif<-h,
The sysfem <-&n slso bema<le +0 opl!'rafe on 4?ith~r s/~Brn

flow-.alr f'(ow or fo~1 flow- air f'low r&fios by means oToS
manual swifch oyer N?lay (B8 -7S).
By means of' manosl-avfomatk .svb-psnels, Bny of th~
dsmptf'r regulEtors C<9n be opel"st/!'d manually
Since the a::foator motors r~spondonly '10 a >:Jignal) t!J~
systt!'17? will' r.gil ~6.fe" if tht"'re is.51 power f'6/!Ur6.

{!1 F'AN A SHUT-On:
DAMPER

+ •

. <., ,4
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+ 'I+ + +
+ + .... .. + +
+ + + +.. .. +

COMPANION DRAWINGS: -I?Wa-SO THRU 8.38
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EXHIBIT 88

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

D1'1lSIQN or DESIGN

POWERHOUSE
UN ITS 5 THRU 9

CONTROL DIAGRAM
COMBUSTION CONTROL

SHEET 5

REF£lWVC£ lJRAWIN6S:

47W58CO jYM80LS &- INDEX
V-Io.JOO-9.98 __ REPv8LIC FLOW METERS Co-C0M8USTI0'r" CONTlfOl

INTERCONNECTIN6 WInING DIAGRAM.

Not to sC.9le

Noles:
Under normal oper<,;;ifmg conditions the basic control impulse.
I'or both the rvel and air; oriqinates in the steam flow
transmitter. This impv/se passes through the steam
press"r'f9 -load control switch a fransf"er switch, air TloH' rali:J
and transrer subpane;' and air bias S(Jb-oan91, to the air
f"low rsgvlators !"or the superheat andrefJe.at furnaces
respedively.
The air TlON regulator Tor tile superheat furnace iniliates an
electrical impulse through manual-automatic sUbpane/s to
opensfe Ihe forced drafl fan damPer positioners to bahncif'
the air flow impt.tlse Trotn fhe supti'rheat furnace with the
,rnpulse from the .stG'<8m-flow transmitter
The air flow regulator for the rereat Turnace $/so imliates
sn electr/cdl impulse t))rnugh manu81-aufornatic subpanels to
operate the air bias damper posltioners to balance the air flow
impvls<'9 :From the rehe~r :fUrnace with thB air I'k)w impuls~

from the superheat T'ornace
The control Impulse' ;From the steam :Flow fransmitte-r also passes
through the "Phs & Aflnus"modulator, where tile impulse is modulahKI
by steam pressure) the m;"i-mQx. subpanel w"!ich remo~ the
system f"rom automatIC control In case the Impulse rises
above a .:>et ma~imum or ralls below a set rnimlnum, the
repeakr actuator, the fuel splitter actuators, one 1'01' tile
superhear furnace and one TGY' me reheat ft.'rnac~andmanv&l
automatic subpanels to tlJe coal f'eeder pos;/ioners and BA'hauster
dampsr positlOners. The operator can vary the coal fis>eders
and the exhausfer dampe>rs mdnueJlly from Ihe meJnua/
autom-stic svbpanels to balance or bias tlJ.r,> firing /'IStes Tor IJJe
var/ovs pulveriz.rIrs. The electrical /mpulse to the pulverizer
Teeder pasd/oners Tor the superheat furnace are totaliz6d
and balanced willi the Impulse lOr the reheat f'urndce.
Each furnace is supplied with an oxygen control to bias il'
necessary the rUB! to tile respecf/ye furn~ces to :nalntaln A7~/

firing' rates in the two furnaces.
ThB Fuel spiiNer aclu.=;lor spills the fuel mpulse b&tw@t!'n fhe
pulverizers fer its respectiYe furnace and corrects the ~k
tlnli/ lhe total lve/ IIOW' b.wances IhQ total rue! /.mpvlso.
The sqoerheat furnace drafr control transmits d>n impulse from
the su,oerhf:ar Turnace dra/l regdator through lwo mantldl/
automatic subpanels 10 the induced draft fan damper
posllioners to maintain fhe furn8ce draT! ~t I:f/ set point: The
reheat I'urnace draft cor-tro! transmits an impdse through a
manual-automatic subpenel to the gas bias damper posltloners
10 bahnce the furnace draft in the reheat Turnace with the
superheat furnace.
During start-up and shut down periods and at other times If

des/ree/., the system can be operateel on steam pressure
control In this case, the fuel flow responds fo steam pressure
while a/r flow responds to total ft!e!
Connections for pulverizers 8 t C are simIlar to those of
pulverIzer .4.
Connsctlons for pulverizers E t! F are similar fd those of
pulverizer D.

I
I

i
.. v. J ~~+P(lI.VERIZER A

ToM 61

To pufy A feMer
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COMPANION DRAWIN6$:-I11Y5830 thru 583~
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9£BMLv EXHIBIT 89

NOTES:

Ths thre'-' elements by >l.'f;,ch fl.is control s/sfem /s operated
are (I) steam Tlow from the baller, (2) feedwater flow to the
bOller~nd(3) wdter level in the boiler drum
P'?eumatic dirl"erenfi:;/ transmitters measure tile three
elements and transmit control air signals to the "3 elemel7f
regulator." The "3 element regulator" combines the three
cOl7trol signals and mechar.ical(y positions one half ofa selr
balancing ,4C wheatstone br'ldge (electric sBnder/

Any mov<?lnen I 01 the electric Sender C;::;:;:::~:7:~~;';~~;:'d
cona/tion in fliP bridge clrcall. and wilh i;
Subpone/ set for autol7JD-1ic control, Inis
by the O>lnplifier and sen/- 10 ,3 rever"s,bk ,"de'c/von
In the el9ctric aclualol.'
The ele,--trlc.- ~ctUO'lor the remaining hc;lf OT the
selr balancing 4C bridge and the electoc molal]
Ihrough a mechanical /!i-7kc;ge, drives the receiver slide
wire and posiHans the SCoop tube in Ine T/wd drive to
regvlate the speed OT the bOl!@r feed pu.-np in response to
tIJe signal received Tram the omp/,'f/er. The control system
remains acfive un/I! the AC wheatstone bridge circwl is
balanced.

Wilh the subpanel set for manual control the amplifier is cui
cuI of thi? circui; and th~ boiler feed pumo {'Iwd driv", posll/oner
is controlled by operating the increase-decrease SWITch.
The f'~ed pumps ordinarily operate in parall$',' and
respond as a unit to lo,ad change requirements. Howevflr;
a bias on the control subpanel permits increa$ing
or decreasing the response of' an individual pump. The
bias seifer consisls ole:; vc;riable resi~;fance ad;ustable
from zero to one hundred percpnt load.
CAUT/ON: BerON: starting a boiler Feed pump, make
SURE fhtd the hydraulic coupling is set For rTI.:;ximum
slip. Torque should nof be transmitted to the pump
until the motor has come up "1-0 rdfed sp~t!:d.

Boiler f'eedwdter

NO 2
HEATER

)

fice

'd

~~~..'~I!;~!J ~~J:L'j 1')'1' "0

..,_.~--:------- // ,,~I I

h"d 'r,r"e .. I l.,
- --- - --- - --- -l..-..: _~I BOILER fEEOWATER fLOW o-1~

I TRANSMITTER ~-i --Merwry
I

I
I

I
I

I
I

I
I

________J

)

'? DRUM LEVEL Tl?ANSMITTER

---+---+--- +---+ l

Ie" boiler fee
Mo. va/v@

-- )

BOILER ORUM

SUPERHEATER H£AO£R

£fee/ric ,seve;

+---+---+---+---+---+-r-+---+-

J ELEMENT REGULATOR

MAIN STEAM FLOW TRANSMITTER

[lee f ric sender

47W836RI

KI NGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION OF' o£'SIGi'I

CONTROL DIAGRAM
BOILER FEED PUMP SYSTEM

SHEET 7

POWERHOUSE
UNITS I THRU 4

REFERENCE DRAWINGS.
4IWtJOO ,sYfrJ8a..S ANO /NOU

COMPANION !JRAWINGS: 47W830 THRU 838

QQ
AUTOMATJC",,~SPOSITIO,,"

II 3~
AUTO I~

!I\ DEC (j\ INC

\~) M'N \0)
,+-'-------'
I MANUAL - AUTOMATIC SUBPANtL
+ 8B~61

IAMPLIflER ~+-.-L+ + _

~9IErRlgl.mHY£lRAULIC
COUPLING

MANUAL - AUTOMATIC SUBPANEL

88-59

I
+
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+

HYDRAULIC COUPL!N6

+I MANUAL - AUTOMATIC SUBPANEL

+ B8-60

'AMPLIFIER~ ..L +~

~====e=:==~~==rl==
Nofe Rtn I
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EXHIBIT 90
9£QC;MLv

~- Main s"fe~m

47W5836RO

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

DIVISION OF' DESIGN

SYMBOLS:
For .!Vtmbols S~ 47W5BOO

CONTROL DIAGRAM
BOILER FEED PUMP SYSTEM

SH EET 7

NOTES:

The three elements Qy which flus control syst~m is operwtecl
are (I) steiiJm Plow rrem fhe bOII,r, (2) f'ef'dwoPter f'low 1'0 the
boiler Bnd (3) ifI~ter level In the boiler drum.
Pneumatic; dirf'erenli,gl trensmitfers meiiJsvre the th~e

elements and IrBnsmit Control air sign.:;ls to the Aj element
regUlator. A The "3 ele~nf regu/,gfor" combines TM tllree
control signals and m~chBnical!'ypositIons one half' of's self'
ba~ncing AC wnesfstone bridge (electric sender).
AflY mol'?!ment of'the elecfr/c Sender cre.slfes Q>n un~/<!)nCed

condition In the bt:idge circuit, Q>nd with 1M tnt9nw/--9Ufom,pf)c
su~nelSet 'f'or <"lutomsf'ic canfrolAf-his un~nce iSdNnpllTied
qy the amplif'ier and sent to a rererslble inducfion motor in
the elecl'r/c acl-uator.
The electriq actuator eonfalns the remaining half' of' tk
~/rbalanc/ng AC wheatstone bridge and the electric mofot;
tl'Jrough s meclwnlc~llinkage, drives the r~eirer slide
wli¥ andpositions tile scoop tube in rhe f'luid dr/ye to
regulatlf thti' s~dof' t/)ti' bo/ler reed pump in response fa the
signal received ('rom the ampliFier. The control .:r,ystem
remo/ns activ~ until tIJe AC wheatstone brid~ circuit
;s ~/~nced.

With the sUDpanel sef Tor manual contral, the amplif'ier /s cut out
oI'the clrcu/l and the bo/I~r f'~dpump Tlui4 dr/~posifioner
/s c"nfrolled 0/ o~r8fing the incresse- d~r~{fls~ swlt-eh.
The r'ee.d pr./mp.s ordinarily opersfe in p.srB//eland respond
as a unit to 1Or!id change requlrernenls. HoWt9Y~r780las on
fhe confrol subpanel permlls increasing or d~creasin9

the response or an indlyictus/ pump. The bias setter consists
of'a v.;Jriable resistanc~ <9djustabl~ T'rom zero fa one hundred
fMrcent load.
CAUTION: Before starting a boiler r~dpump, make SURE
that Iht!' h,ydr.!Jullc cOrJpling Is set Tor ma.dmum slip. Torque
shor.tld not be trBnsmifled 10 the pump unft'! the motor
nBS come up 10 rated speed.

POWERHOUSE
UNITS 5 THRU 9

Mercvry

BOILER FEEOWATER PLOW
TRANSMITT£R MOOEL P-43/S

OPERATOR
MODEl.. -£-?6S-AS-57HL

COJIPANIOIV DRAWINGS .. 41w.5830 TNRU 5838

MANUAL -AUT0-W;ATlC SU8PANEL.

QQ
AUTO POSITION

....~
f~~

AUTO

ffJ DEC ffiot INC

\) MAN V

boiler r~ed

M. O. v.9lve

f)RUM LEYEL TRANSMITTER
MODEL P-/367

--- +---+---+---+l

+-+l
.

~==-----===~~~-I========'.J

§f
J

REHEAT
FURNACE

REHEAT HEADE

OPER~TOR

MODEL -E-T6S-A5-!j7HL

SUPERHEAT
FURNACE

BOll£R ORUM

SUPERHEAT HEAOE

COl77bvsfion
+ ---4 COntrol system

Electric s~ndt!r

I +---+---+----+----+---+, +---+-

,
'----- - ~~~ -~~--~~- ---- ----- ---- ---- ----

3 ELEMENT REGULATOR
MODeL MUM 6JS

MAIN STEAM FLOW TRANSMITTER

HYDRAULIC COUPliNG

Elecfric
.s~nde"'_.'-----'

+-+l QQ QQElectric
OPERATOR MOOEL acfu61tor

£-76S-AS·5?HL + AU'O Upo,mON Auro Upo"""

I

~(,(>. ",s ....c -10$

i ~ l '\
AUTO

+ ®"AN
D£C@'", @"Ao "'®'NO

I
+
~ MANUAL -AuroMtTlC SUBPANEL

+---+
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EXHIBIT 91

POWERHOUSE
UNITS 1-9

REfERENCE DRAW/NBS:

,j7A1800-FLOW DIAGRAJI-PRINCIPAL PIPING SYSTEMS.
~7N.s800-FLOWDIA(iRAJI-PRINCIPAL PIPING SYSTEMS.

NOTES·
I. AI/ v6!Yes <71"~ fhe Same size bS the piping unless

ofh4rwiS' noted.
Z.AII p"essI""t!! gage valves af'e I"g/06, vnless ofhtY'wise noled_
3.For symbol.s dnd Ind~x se. 4'7W800_ Flow dldgrdm_

Principal Piping SysF"ns.
!.AII vo/"e numbef's shall b6 pI'ef'i-red with the Unit nlJmb8"I:e.~

IAIJ-.s;. ZAlJ-5., efc.

j1< FLOW DIAGRAM
BOTTOM & FLY ASH SLUICE SYSTEM

SHEET - I

l~ 19 I~

(ro .ash dI6po,s.!J1
areiJ_1800'approx

Crossoytlr

x

6'

__C"o,sso",e/,
connection

PVRITES HOPPERS
UNlr 5

,
I

valvtl:;
IO"stid. 9,,1_

~I ~I
--!.5?./1

/0"

6'

-IN air t!lec
slide v,aIJ/i*

"'I 4" '-j \1 .' \1 ;'1
5"

~'~"='COLLEC rORS -------

"'\ Dustbin DtJ-sf/;in
lo!

8 J1swing va/v'
4AO-IS

8# ash sluice wafeJ'l
cont on 471Y808

10/1

PYRITES HOPPERS
UNIT -I

COAL SCALE DtI$T
COLLECTOR

Dustbin

/0'

sluice
cont

vaoa

-8" ash slvlee w~fl!/'

~f(J/') -!;W808

,wing v,ilve

JAD-/3

'gAD-17

... IOlls/lde gate valve~

'01/ hottom ash
~o-eJecfor

UNIT .3

8"x4·.:i'/r eke
shoe l-'eY/ve:s

../Af)-75

To ash svmp.Lj...-"_-'L_-'L_-"-::=
':U/)-7/-

COAL SCALE /)JjST

~"w

"To ashsvmp

P¥.QITE$ HOPPERS
UNIT .3

1..!... Dusf bin

IO"slide g~ftl villves

t3"swing Yillve
2AIJ-15

8" ~sh sluice W.!JfeI'
conf on -I71Y808

--al/xIO" hoffom dsh
hydro-ejector

2,4/)-16

\-:.;;~:·::;;;;c
ZAO-7$

rt*='7':L.._:L.._:L......;:I-.....,?4'O- 7/

PYRITES HOPPERS
UNIT 2

10"

~+-._~- COAL B(JN/<£R
nlJsr CDLL£CTORS-

"-.(4 11 alI' elec
slide y,;;/v8

FL V ASH COLLECTOR /8

PYRITES HO.oJ>EPS
UNIT I

Nol~ B·
4;ided' 1'& <i'sh removq/ sys'&m "1!1 (/n;fs
1-<1/ AN- Prehe;;fer dusr col/ec;lors.

IAO-21

!Ao-?/

UNITI-

8")(4" O;lr ~/~C

slide valves -

DETAIL A
CONN£CTION FOR BOILER

OUST RcMOY""l. SYSTeM
U1IIT I-AS S),lOh',.y-2,,g~4.51MiL.""R

140·75

7ZJ ,gsh.sump-L.j~....J_....J_-"_ .....P!=..-,

?k..
I
2J~

Ao-43

~4=~~~'¥~NOTE A:Added dvsf removal
J-,--'-f-+---j'-+----j sysfem fo b~ller dead dir sp<3ces.
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SYMBOLS

b Tele hone desk oulol c

w 7e ep one wail private

ezhb she G e er inq lgud pump type I q e

E ec rlc clock

Ffr ex ftguis e Oz h flffylaC paCl yz rpt und
Radio remote control conso

Coc e call

ast neco CONTROL IUILDINGI eu le Z5 0 J d co E LECTRICAL EQUIPMENT
Outlet oi GENERAL ARRANGEMENT

z v P Thermometer recordl

P LAN EL 765.0o KINGSTON STEAM PLANT I

OSNgsu ZC’i I Lgtmg c bnet TENNESSEE VALLEY AUTHORITY Ioz r I o n ooo
SU TTED RI O ENDED iE VllWED PPROVED

b I I I KNOXVILLE Pzz7Js5E SNZOO z I
I



EXHIBIT 93

KEY PLAN

SWITCHYARD

ELECTRICAL EQUIPMENT
GENERAL ARRANGEMENT-PLAN

NOTES:
L All e9uipmMt to-be numb~tJd ih accordance wi!'''''''''' SJhfIe

lIne drdw/ngs 45N5fh?J 45NSOS. Numbers} J,okler.) «nd ph4se
/efter.s fo b. r'ql,l;sifion,d and in.sf4l!ed by'the Con&frucf/bn
Div: in aecoro.nce with con.sfruc.ftbn sjHclfic..flbn No. 6-15,
e.ntitled uZ""fdlld. rion of Slat';';' NumbVS, /J,.e"k.,. and
Switch Numbsrs~ tIIInd PhB.se LeJt.rs 'or GtVlsraf/"g
Sf<!lfton$/~d4'!ed N'kIy 4; /942.

2. LIne -pu/loF"F angJII 13 nof fo exclU1cJ IS- Fmm rl!Jhf dn!JIe 1\:1
switching strl.Jcfure.

S'r'M80LS:
Q Lamp posf

[:¥]o;. c~ C<!lll horn
lCJo Telephontl, outdoor type
@ TelephonBJack
0------- ExfingcAsher; hug9Y fype, I-'<¥JSOIh. al-ypowdtN'fypcl'
~ Hose car!
A-- r/re hydranf
8 S/gnal!/ghf (i=b//ce recall)
@~-,P E.x.fin9uis!Jer, dr.Y powder /;)Ipe~ cO/b c,*pBcily

Oimension {oc<;,-ling
t L Y IJUs sfructllrE'

- PowerhtXIse

~ Unil8

PROJECT MANAGER ~L2~_¥_

~t ()nit 7

----+ _!!!!!~
~

~I

~I .~-
~I ~f I---fl----

rt Umf5

__._-:- 102'0"

@

'\

\
----

Transf 3 Trdn.5{ 4 cblCOl7

\!I-\\t~
\~Z'6:\ )
-~~
-l>-!!£"c~'8=t-

0@\

~I ~~I

c: ,~
c~

~ ;i

'" '"'" ~

t Unif I

_ 82'_~_6'1

~

"1,
~

l, '"
~~ '"

~
c1'

t
I

ridure_t2.-~KV. scew"'yC<''d'- ~H

..

002NSL
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PLAN

CONSTRUCTION PLANT
PLANS AND LAYOUTS

GENERAL

~orE.

~"qs numb.r.d thus: ft 3,-a,-g,.'O,.II,.'2,*U,
#28, -la, 4._35 ore Oc.cvp,'.d d"".II'""9S.

EXHIBIT 94

/IlE"'~REII/C£ OIlIlWINlQS:

J~~4·ION~OI - M-;" P/t"'~ • L~ct7"i<#" 0/' Sh·.~lu'es.
J~E<I-7.sNZtk1 - SM"h;')I~-FItlt;I';c.1 E91I1P,"_; - 6.,,_/ A,.,.~I.

J4C~-I<1HJ.7 -P-",_I PIon/- r,.<:-" .
.I.t:P~.IOIN4 -C.~h.t:M ',4'611 - r"C'# L.V--".
.J6CP.J-,70IN.J - StMN_jI St!f~S"""~ - C~,I,...d":-' A,.,•.
3.~I'J-JDINIC -R_ W;Nr ,hJr,,",#"'--" .
.14C'~-J(1.JAlZ - EI,.;j"c.,1 O;sl,.;~.,h"'"-<;.".,,1 PAm.

L'.,ND:

~""'!"JIIwI!I~. .I""_fltw,· ~

\
\

....-.-_ __ .
_.);(.(.1. __ .
~_ ... __ ._..-
TIICI.~_~••_ ._

~-_.-
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and CC

TURBO

GENERATORS

CONDENSERS

FANS

Insulalion

MECHANICAL STACKS concrete

HEATERS

down

blow down

T A NK S 51ond see

Fuel oil

land seal

PUMPS

dren

erafo 5 stor QIank

FEED WATER

T RE AT M E N T Feed ater freatmen

o le to lurb ne

o let feed suction 8 dschn
CONTRACT lon sfe m

PIPING

ter

GENERAL

oTHER o DETAILED
PIPING

Aht CONSTRUCTION SCHEDULE

UNITS I 2 3 4

KINGSTON STEAM PLANT
TENNESSEE VALLEY AUTHORITY

H EATI NG OV S ON OP ONZI’RUc rloN

VENTILATING

1951 19 52 1953 1954 1955 VirEO OVrac IO2KIO
i

OOIRz



I EXHIBIT 97

POWERHOUSE NO iTEM QUANTITY 1950 1951
1952 1953

M AIM J J A S 0 N O J F M A M J2 Turbine BaDe bOBrd thstru nt

UNIT CONTROL Bo leraoe boar s hstr menq

BOARDS 4 Auxil acv boards hetrume t
5 ench boards cabinets

OTHER 7 Combushon control equ pment

CONTROLS M SC e es 8 controls

9 Eshn utshin u1 men t

FIRE o ppn
II controls

MECHANICAL PROTECTION Z

13 Crane collector rails

4 Crane erection turbine Dam

CRANES l MScho t

II E vators

ELEVATORS i I d
20 Coal scales

SCALES
GROUNDING Z Ground ceble boxes

74i c ndUitszsupP rts

POWER Cable trayJ 8supports

CONTROL zs Cable

CONDUIT a6 wro

CABLE 25

2Q Generator lead struclure enclosures

MAIN 30 Insvlators a conductors

Jl Surge prof eou o disc awe Jstrument lrn
GENERATOR 3Z Generator neutral reactor

LEAD5 3 Field w breaker 4 accessory u pJ
EQUIPMENT 36

7

6 tatlOn Service transformers

ELECTRICAL AUXILIARY 39 Aux ar v powe lransformer

40 Baltenes char hg equipment

POWER 4l
SUPPLY 4z

43

44 Swl chq r 4160 v

SWITCHGEAR 4S Control centers 460 30
46 DC dtstr buhbn p nela4

LOAD CENTERS4a
49

MISC POWER 50
5

PLANT EQUIP a

J LohtO conduH bores

LIGHTING Lhtin o cab nets

5 Liohllna 2tures outle s wir n
6 Excavahon back 71

7 Concrete transformer Foundations

FOUNDATIONS Concrete transFyd overhead struct Fdn
Concref switchyard

0 Other equipment Foundations

CABLE 1 Cable tunnels

TUNNELS OZ Condu tsZ ucts
3 Manholes handhole

4

6J Structural steel

TRANSFORMER STEEL e6 TransFormer track

67 Fencin

66 Raw water poln7ireprotection

YARD MECHANICAL 9 Insulat n g O7 mlsc pp ng

SWITCHYARD 77 01MTr’a n wsefrormer tnraenustr rcamlerrse achor a cc e27 0I orcu l breakers

73 Dsconnect swHches

74 PTs CTs LAs ca c tors etc
75 Busses supports

ELECTRICAL 7 power control wim q
77 Groun dn D
76 Lighting

79

O0

62 Excavahbn backFHl

eJ Concrete Foundations wall t’ooh 9 D

84 Floors

8b Sfructural steel

BUILDING
87 Superstructure exfenbr walls

88 roof

89 FloorsLSERVICEBAY o partt ons

QI doors wndows etc G E N E R A L9 Pp hg water aroof Floor drains

OFFICE WING ss pumb nq

eat nentltocond tonhq DETA I L ED
MECHANICAL Station ma nta ance ebullient

eleborator eent CONSTRUCTION SCHEDULE
ZR Iu N I I I 97 levator

rtlwI I I 9QBGround n 8 conduit UN IT S I 2 3 4Ni 71Y ru 78 rvl ed I00 Power 8 Ihtln wle

I I1 11I o Control KINGSTON STEAM PLANT

102 Communication sstem

i

ELECTRICAL o TENNESSEE VALLEY AUTHORITY41 DIVISION OR C’ON TRUCTION
104

il Itw il ll 1I006t M A M J J A S O N D J F M A M J JA

I I I I .95 ,9 ,95 ,955



tlon d Irl

switchboardS wrlncon ro

xc v hon cut dr bCk 7

Structural leel

oerstruc tu e exler or wll
roof

Floor
rton

doors o e c G E N E RA L

WATER TREATMENT BUILDING DETAILED

Froo CONSTRUCTION SCHEDULE

UNITS I 2,3 4
Electr l condu l qro ndhZZZes KINGSTON STEAM PLANT

Fixtures
TENNESSEE VALLEY AUTHORITY

DIVISION De ONSTeUCTION

SUIIMITTED

1951 1952 1953 1954 1955 FIELO OFFICE
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br~
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Operation dates
UNITS- ~ 8

t
~~'

-I,

liz iIl'l ifl';l """ "'"

fit;:

'9

F

'8

~

'5

l:.e.t:! "'I

76

~~rJ-
7i

1954

5

8

1-"'1t'21"~

-I

U
5
I
7
8

-s

'9

5-1

-I

~
'9

lSI t -I~

1

"""

71

7.1
!lE

75

NIOIJIF IMIAIMIJIJ~

1"-
"

-I
.1

'2

~
70

.1.1

~

1<'4

'61-1 .... 4110

-<fZ5'~~
1i'8

~
.15

3,

12

1.10

~

--+--
i

70 ....

'3

',Vd.!

F

16

3

'8

,~

15

17

UAd.~ f!l~1/1I

+-+

H-+-
z~

10

+-

IJl -+-
III~

PROBABLE
QUANTITY f-,Jcr-"-::-r=-T"""'+,..".....,..,..,...,....,,:-:r:T7T 0

'2

Unit

ITEM

11m! 5
~
-;;--y
~

Soot h!owprs

10
iT
iZ

NO.

c.il
15
i6
IT
11
19
20
2i
2

Te$1
~ .nd7ry/ni ouf

3 {oneret, Ju. orlJ .na 8nchoN
38 TurDln. lIntl rn.rlltor erection tlmt.5
3 6
g 7
41 '.. A
.u
Q
44

I A"h di.J~OS61JjiD~
2 Waft!r,lIir lind s,w~r----,:;jM3

3 £XClIJ,.I/Df1 and hllddJIJ
... Concrdt!
~ Sfruc!urt!
6 Mechdmcdl
1 nt!ctric6/

-~ ---
(on"!YDr !O 4-11 lind fr"n.sfp,. .sfr ,xc.,IIafion

., .. " 11 It C'onc~~

lOlldetl Co.1/ Car Y4rd- qrlldlnq
" ...... - Irlci"q,

Emp!r elM! e8" (Ird qr"di"q
It .. ".. trtlcklqt!

South,,.n R.d",IY conn~cfion=ar.,(J/"q
" It .. -tr~1r1l9'

I, I, -0";"9'
(alii storage yard - ,~c8Yt1tion and I'il/
Exc8"IIf/on
£6rlh 66dfi//
(oner,ft! Fdn "ntT:iiiWrUCfu~

rill sIeJA hllow 72S
Steel ounlrers lind wIlIJIfINI,.r

24 N811~ roo!' .md rlooN
25 Floor ;Inish
2' Par ition.! door Inti f'r4mrs
27 Air fJrJ;/!tJ'!ter.!
2& Pul.,~r;Zt!rs

29 AJrtfucfs
30 80/ rr Ind Turnllcr,- l/ni/ 5

--"-6
-;;--y
~

Hot iiiffi)ump"
Air '/~cfor.1
N,14.sh 8nd s/lIq chllmb,r
Ash ~/uicr

;;~~:;~~!t:~~::d ar"lt
Air duds, damp.rs l"Iy8"h I!ql/ipm,nf
InJul.,!J'on
£xcaY8tion and ccnc~f~
reed wafer and erapor"lar prpneikr
TrelJled water
Boder lind continuous Now do",,,
(jland Jelll
(onden"af. drilin 'M f/• .sh t.,,,k
Fuel 011
Compre~~d"'ir and YlICuum
Bodrr feed
013"II.d lind raw wtJt~r
GllJnd selll
CondenslItr and rxtracfJ'on heater dr8'-n~

Insullltinq oil, lu.hr;c~1;;;9;;i~ fuelod &: racu(f~_
Std. sump "nd dl.sfillrd welllrttk.,qe
O~.rrlltor.'J ano .1torlJge lank
COkIWiiTlinl';
Chrmic.1 Fee p--;p!nq

ill Feer/Willer treiJt~nfequipment
74

...ll

...ll
34

}J
~
II

I 54

, 51

La
....li
-.lO.
li

~
tti

19
fO

71

18 RooF iJnd OOOr tfriJin3
19 Coo,",, wat.r

Oi3till.a w~f"

La l . "'!SU'.fl"'~'" iii/irk.fi"Q oil

FEED WATER
TREATIIEN T

ASH DISPOSAL

GRUSHER BUILDING

CONVEYORS

GRAplNG
EXCAVATION AND

..DAllf.!.IJ.
CONCRETE

TURBO
GENERATORS

TANKS

PUIIPS

W~CIIANICAL

RAILROAD

fANS

STAC~S

HEAT

C.ONTRACT
PIPING

CONDENSERS

STEAW

GENERATORS

HOPPER BUILDING

NO.2

SUPERSTRUCTURE

POWERHOUSE
MECHANICAL

COAL HANDLING
FACIL ITIES

POWERHOUSE
BUILDING

YARD AND
GENERAL

',,,~""fZZT-UfL IZZf fL4--'1'"

~I~
'0 '

'6

+--~

•PU95

a
~
10

11/
'12

'07

92
jj
wigs

'5

rO/~

194

rt
-101 lo.l---:;~/."

102 Groundino ciJMr-bo)(~s

103 Conduit.! ,mo 3UDDorfs
104 C8b/~ triJI'3 "ml supports
IO!oa Wirino
106 Glinerafor 1.,80 slrudur~s 8nd ,ndo:Jure.J

1- 8in~d3MiJC~bin~.'J

96 Cambu:stion cOntrol eauiDm,nl
91 ~~clion

l Col/ector r,i/j
99 M;.!~. hOI".Jt3

92
93

I 9.

107 In:suhlor:s lint!conductor3
I 08 SlJrq~ prot equ;pm~nf, di"c :sw"
109 GrMr"for nevlr"l r~acfor
I I0 FI~/d:s" brellker iJnO 4CCrJ:J8ry rqi//pm,nf

Sf6 ion $~nic~ fr.n.$form"."
I 12 Aux;Ji.r' Dow~r transform;;::;
I 13 Balter/eoS end ch.rqJn/l ,ql.llp~nt

f U_ In,JUltll"? ~u IUl?rf,-.",. ..,,,

S~m lin 6nd r W m&t~ u.
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plant site 137 Cables and trays 67 175
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control building 93 Car retarders 117
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Air removal condensers 45 Chlorination water treatment 81
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Architecture construction 167 169 authorizations 24

Architecture design commercial operation 1 24 143 203

chlorination building 82 construction 143

control building 89 generator erection 143

crusher conveyor control 108 initial operation 203

powerhouse 27 steaming 24 143

service bay and office wing 68 transmission lines energized 200

transfer structures 107 turbine erection 143

water treatment plant 95 Cleaning vacuum piping 54
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B Coal receiving and storage 98 207
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fill 26 Coal storage yard 111 198 207

structural 26 Coal supply planning 20
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turbines units 1 4 35 rail and truck 99 207
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Belt conveyors coal 105 Communication equipment
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Boiler feedwater system 45 51 construction plant 154
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Buildings and storage facilities construction plant 147 Concrete and concreting

Builtup roofing 168 aggregate 163

Bulletin boards 174 cement 163

See also Statistical Summary page 265
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Elevators Governors 34 36
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service bay and office wing 73 Ground mat 174

Employee housing 129 Guaranteed performance turbogenerators

Employment policy construction 121 units I4 33

Employment procedure construction 121 units 5 9 36

Engineering organization and operations 144 Guards shelter 115

Environmental sanitation 129

Equipment construction 157 H
Equipment performance 203 Handrails and balustrades 174

Evaporators 50 Head loss condenser conduit 136

Excavation and grading 159 Health and safety 127

Exciters 64 Heating

chlorination building 82

F control building 93

Fans draft 44 crusher building 111

Feedwater heaters hopper buildings 103

closed 45 powerhouse 60 190

deaerating 49 pumping station 80

Feedwater treatment system 52 service bay and office wing 72

Fencing 117 storage building 114

Fill 159 utility building 113

Filters rate control system 96 water treatment plant 97

Filters water treatment plant 96 Heat rate

Fire hydrant system transformer yard 86 units I4 33

Fire protection equipment houses 115 units 5 9 36

Fire protection organization 133 Historical 1

Fire protection system Hopper buildings 101

construction plant 155 Housing 139

hydrogen trailers 115 Hydrogen cooling system generators 63

powerhouse 53 68 Hydrogen seal oil system 63

service bay and office wing 74 Hydrogen system 114

storage building 114

switchyard 89 I

transformer yard 86 Induced draft fans 44

utility building 113 Initial operations 203

yard distribution 117 Inspection and specification procedure 136

Flag pole 174 Inspection and testing

Float switches water treatment plant 97 concrete 159 162

Flocculator drives 96 construction materials 135

Flooring and floor finishes 171 Insulation and refractories

Flow meters water treatment plant 96 boilers 43

Fly ash collectors 44 191 installation 184

initial operations 206 Insulating oil piping installation 189

Food service 132 Insulation electrical

Forced draft fans 44 transformer yard 85

Formwork 160 switchyard 88

Foundation exploration preliminary 15 Insulation piping 189

Foundations turbogenerators 26 Intake channel 78

Foundation treatment powerhouse 159 Intake conduits

Fuel cost studies 15 preeast concrete pipes 82

Fuel handling 207 powerhouse section 83

Fuel oil piping installation 189 Intake structure 193

Fuel sources 206 Interior paneling 169

Furniture 173 Introduction 1

G J

Gantry crane pumping station 81 Jib cranes at transfer points 106

Gas ducts installation 190 Justification 13

Gasoline service facilities construction 155

Gasoline service facilities plant 155 L

General description project 1 Labor disputes 125

Generator leads housing 85 Labor relations 125

Generator output Labor supply 121

units 1 4 33 Laddie Village acquisition 139

units 5 9 36 Land
k

acquisition 137

See also Statistical Summary page 265
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Landscaping 119 TVA 252

Lawn sprinklers yard 117 Overhead crane utility building 112
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Leads housing P

generator 85 Paging and intercommunication systems 66

station service 85 Painting 172

Legislative history 5 Parking areas 116

Lighting construction Personnel Appendix A 253

building 175 Personnel project construction 121

yard 175 Piping

Lighting design ash disposal 192

coal sampling building 103 ash handling 53

coal storage yard 111 boiler feedwater 51

control building 93 compressed air 189

conveyor control room 110 condenser circulating water 54

powerhouse 67 conveyor structures 108

service bay and office wing 74 crusher building 108 110

storage building 114 feedwater treatment 52

yard 117 fire protection 53

Lightning protection gland seal water 51

switchyard 86 hopper buildings 103

transformer yard 85 hydrogen generator cooling 114

Load and frequency control equipment 91 instrument 60

Location 1 insulation oil 54 86 89 189

Lockers 173 lubricating oil 54 189

Locomotives yard 117 raw water 52

Louvers and grills 171 reclaiming 108

Lubricating oil piping installation 189 sampling water and steam 53

service bay and office wing 74

M transfer points 108

Main control switchboards 90 unit systems 55

Major equipment installation 177 vacuum cleaning 54

Major equipment powerhouse 33 vacuum priming 52

Management employee organizations 126 yard 117 192

Maps and surveys activities 140 Piping systems service bay

Marble 171 compressed air 74

Masonry 168 domestic water 74

Materials construction 134 raw water 74

Materials receiving 210 vacuum cleaning 74

Mechanical features powerhouse 33 Planning 13

Medical services 127 Planting boxes 173

Metal letters 173 Plant operation preliminary studies 19

Metal siding and paneling 169 Plant service tracks 116

Meteorological observations 137 Plastering 170

Metering equipment 60 Platform scale storage building 114

Microwave terminal building 115 Plumbing

Mixing plant concrete 157 160 control building 93

Millwork 174 crusher building 110

Mobile crane hopper buildings 103

storage building 114 powerhouse 57

yard 116 service bay 72

Mobile equipment coal storage yard 106 storage building 114

Motor generators 176 Pollution control air 129 137 295

Motors 65 Powerhouse

Murals 174 architecture 27

major equipment 33

N mechanical features 33
substructure 25

Navigation facilities 15
superstructure 26

Power interchanges 5

O Power production record 203

Office wing 68 Power system 5
Oil systems Precast concrete slabs 32 168

fuel 54 Pressure recorders 60

insulating 54 Preheaters air 41 206

lighting off 54 Pre operational checks 177

lubricating 54 Priming vacuum piping 52

Operating personnel 203 Principal piping erection 188

Organization and operation Construction Plant 145 Production power 203

See also Statistical Summary page 265
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Property protection 133 Softened water system 118

Pulverizers 40 Softeners water treatment 97

Pumping station 79 Soot blowers 42

Pumps Specification and inspection procedure 136

boiler feedwater 50 Starting of units 180 208

condensate 51 Station drainage 55

condenser circulating water pumps 80 193 Station service leads housing 85

drainage sump pumps 80 Statistical summary 265

raw water supply pumps 80 Steam generators

screen wash pumps 80 accessory equipment 185

water treatment plant 96 erection 181

Purchasing 134 initial operation 205

testing and acceptance 188

R Steel field fabricated 167

Rail shipments coal 104 Steel roof decking 168

Raw water distribution yard 117 196 Stoplogs and guides

Raw water supply pumps 80 196 discharge 83

Reactors intake 79

main power 84 Storage building 113

station service 66 85 Storage chemical 97

Receiving and warehousing 210 Storage yard storage building 113 114

Recorders temperature and pressure 60 Structural steel construction

Reclaiming coal from storage 105 auxiliary structures 165

Reclaiming hoppers 111 coal handling facilities 197

Recreation 132 powerhouse 163

Refractories and insulation 43 184 Structural steel design

Reheaters and controls 40 58 chlorination building 89

Reheaters and superheaters erection 182 control building 90

Reinforcement and embedded items 160 163 crusher building 109

Relations with contractors 124 powerhouse 31

Relaying 91 service bay and office wing 70

Reservoir properties 199 switchyard 89

Resistors transformer yard 86

common station service 85 utility building 112

unit station service 84 water treatment plant 95

Retarder equipment house 115 Submerged dam 78 196

Retarders car 117 Superheaters and controls 40 58

Roads and parking areas 116 Superheaters and reheaters erection 182

Rolling equipment rail 106 Supervision of construction 145

Roof decking steel 168 Surveys and mapping 140

Roofing and precast slabs 168 Switchboard DC equipment 176

Rotary car dumpers 102 Switchboard installation 175

Switchboards main control 90

S Switchyard 86 199

Safety 128

Safety valves boilers 42 T

Salt storage bins 97 Tagging cables and conduits 176

Sampling systems water and steam 53 Temperature recorders 60

Sanitary sewer system yard 118 197 Testing

Scale houses 104 boilers 188

Scale pits 104 construction materials 135

Scales belt conveyor 106 electrical equipment 176

Screen wash pumps 80 elevators 58

Seals and water stops 163 turbogenerators 177

Security and property protection 133 Test runs turbogenerators 177

Service and equipment buildings 149 Thawing equipment 117

Service bay and office wing Timekeeping 210

substructure 68 Toilet room accessories 174

superstructure architecture 68 Topography 146

Service cabinets 173 Traffic control 133

Service shop utility building 112 Trailer storage structures 114

Sewage chlorination building 115 197 Training 126

Sewerage and sewage disposal Transfer structures coal conveyors 107

construction 156 Transformers

plant 197 concrete foundations 85

Shelving and equipment 173 initial operations 206

Shops 71 main power 84

Signals and annunciator system 66 93 station service 65 84

Site acquisition 137 Transformer yard 83 199

See also Statistical Summary page 265
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Transmission line cost studies 15 Unloading platforms storage building 113

Transmission lines energized 199 Utilities construction plant 154

Transmission plant 199 Utility building 111

Transmission system 5

Transportation equipment and service 141 V

Trash rack 81 Vacuum cleaningsystTrays67 175
em

powerhouse 54

Traveling screens 193 service bay and office wing 74

Treated water system 197 Vacuum priming system 52

TTrruucckk sschaiplems entscoal 110045

Venetian blinds 173

Tunnels Ventilating system

cable 67 89 chlorination building 82

conveyor 106 control building 93

Turbine erection 179 crusher building 111

Turbine heat rate hopper buildings 103

units 14 33 powerhouse 61 190

units 59 36 pumping station 80

Turbines service bay and office wing 73

units 14 34 storage building 114

units 59 36 utility building 113

Turbogenerators water treatment plant 97

accessory equipment 181 Vibrating feeders coal 105

foundations 26 Vibrating screens crusher 109

guaranteed performance 33

initial operations 206 W
installation 22 177 Wage and salary rates 124

start up check out 180 Warehousing 210

units 14 33 Water spray system transformer yard 86

units 59 35 Water stops 163

Turning device Water supply

turbogenerator units 1 4 35 quality 18

turbogenerator units 5 9 37 temperature cooling water 19

TVA Water system

Act 3 condenser circulating 76 193

development of steam program 5 control building 94

objectives 3 domestic potable plant 118

organization 253 raw water construction i55

power system description 5 raw water plant 52 196

treated water construction 156

U treated water plant 197

Underground duct system 67 Water treatment 94
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ation 125 Water plant

boards 58 operation 94

rooms 64 208 structure 95

Unit piping systems Water walls erection 189

boiler feedwater 56 Windows doors 170

condensate 56 Work schedules and shifts 124
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miscellaneous at turbine 57 Yard piping systems 117
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reheat steam 55 Yard structures auxiliary 111

See also Statistical Summary page 265
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