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ELK ELECTRIC, INC.
ELECTRICAL CONTRACTORS, INDUSTRIAL AND COMMERCIAL

8PECIG IN
POWER, CONTROL AND AUTOMATION

RALEIGH, N.C.

TELEPHONE
AREA CODE 919

July 24, 1980

P.O. BOX 6oI

RALEIGI. N.C.
27628

Mr. Ken Bearnes
Design Division
P. W. Department
Building 1005
Camp Lejeune, N. C.

Ref: Building 1700
1942 Control Drawings
My letter to you July 15, 1980

Dear Mr. Bearnes,

I am delightful to have stumbled on to the 1942 prints I
told you I thought we had.

Attached is a photostat of each sheet. Also a sketch of
the low water cut off typical for each of 4 boilers.

///J_o_e R_. Ellen Jr.
Elk Electric, Inc.
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STAGE

SWITCH POSITION TABULATION

-1

HANOLE SHAPE:
CONTACTS= MOMENTARY MAJNT.AJ.NF
HANDLE TYPE: FIXED
MOUNTING= l/8 I/4 3,,’
TARGET: YES e
STAGE CONTACTS= 6"4 y
OUTLINE= 677C776 Line2-11Fig2

TOP
! 12 1!
OOOA
0008
OO.OC
OOOD

BOTTOM
567
OOOA
O00B
O00C
O00o

DESCRIPTION

SWITCH

HANDLE

NAMEPLATE
CONNECTOR

PRINT OF DWG.
164-32 @EX 8. NUT.(FIN. 24AAO0)

X PUT STOP PINS ON LOCATION NOS
Y STAMP N.P. AS FOLLOWS:

IS
16

13 18 14’
IIlZ

10 l. 2

8 ’I’* 4
765

"17

Z=
3

4=

5

6=

7

8

9

NOTE: SPRING RETURN TO 0F
(CENTER) POSITION.
MAINTAINED IN PULL OUT AT TRIP
POSITION.

ENG. CODE: A323A!AB

PAGE FINAL/

I!

12

13=

14

15

16

17=

15=

BETWEEN WEEN

505A720SH].,

G

CONNECTORS ON SW. TERMINALS AS FOLLOWS:













IAVFAC 11013//(1-78)
ulrdNAVDOCKS 2417 2417A COST ESTIMATE DATE PREPARED

CTIVITY AND LOCATION CONSTRUCTION CONTRACT NO.

ESTIMATED "BY I

STATUS OF DESIGN

’/"QUANTITY MATERIAL COST LABOR COST

SHEET ’ OF /’
IDENTIFICATION NUMBER

CATEGORYCODENUMBER

JOBORDERNUMBER

ENGINEERING ESTIMATE
UNITCOST TOTAL

ITEM DESCRIPTION NUMBER UNIT UNIT COST TOTAL UNIT COST TOTAL

l

S/N 0105-LF-010-1335 ru.L Government l’Inting
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STAG: HANOL SHAPe: O [SSO ISTOR A ROUT-

TARGET; YES e 2 HANDLE
STAGE CONTACTS= - T’" R NAMEPLATE 2 677C525{O3 ].OUTLINE= 677C?76 ie2-11C2 CONNECTOR

CONTACT

,1-1.!
AI2-BI2
A1 8}.

:A6 BG
;4. B1

"SWITCH POSITION TABULATION

TOP
! 12 1!
O00A
O00B
O00C
O00o

BOTTOM
567
O00A
OOOB
OOOC
O00o

NOTE: SPRING RETURN TO OFF
(CENTER) POSITION.

5
b PRINT OF DWG. 5OSA’(20-SH! ].

164"3Z HEX B. NUT (FIN. 24AAO0)

X PUT STOP PINS ON LOCATION NOS
Y’" STAMP N.P. AS FOLLOWS:

MAINTAINED IN PULL OUT AT TRIP
POSITION.

13

15
16
18 14"

11121
IO.!f. 2

765

I= ’iO
2= I1=
.3 12
4= 13:
S: 14:
6= 5
7 16
8 17
g= 18

FOR G
PUT CONNECTORS ON SW. TERMINALS AS FOLLOWS=

CONN. BETWEEN CONN. BETWEEN CONN.IT. TERM. TERM. IT. TERM. TERM. IT.
BETWEEN

TERM. TE

’:o. cooE: A323A!AB.
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WESTINGHOUSE ELECTRIC CORPOR,,TIOIq. L
STYLE NO.’O,,7ZZ ,,.,., ks$’o ITEM$3I-$Z.31 -,g

SVlTCHGEAR: I EA$. PITTSBURGH PAD I.

DESCRIPTION

SWITCH

CONNECTOR

STAGEz HANDLE SHAPEs
CONTACTSz ’* MAINTAINED
HANDLE TY,PE FIXED
MQUNTING I/8 I/4 3.__
TARGET1 NO
STAGE CONTACTS -,I

ou’n.m,77C77. Ls . FIG
SWITCH POSITION TABULATION

X iIT STOP PINS ON LOCATION NOS__
Y IfPE N.P. AS FOLLOWS:

-15

13 16 I4
11121
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I?=
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FOB, G

PUT CONNECTORS ON SW. TERMINALS AS FOLL#S:

BETWEE BEVEEN





MOUNTING= 118 I/4

TARGET= YES
STAGE CONTACTS=

13

X PUT STOP PINS ON LOCATION NOS____._--.,--"

y STA.CP N.P. AS FOLLOWS:

l= I0=
15 It
16 2=.
18 14 3= 1/=

I( 4: 13:-- 3 S: 14:

7 $ S 16:
17 7=

8: 17:

g:. 18:

PUT CONNECTORS ON SW. TERMINALS AS FOLLOWS=

:0 BE.’T.’EEN CON. BETWEEN
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DWG. 505A720-SHI SUB
EAST PITTSBURGH PA, U

TYPE W-2 SWITCH
s"505A72OGOZ = ASS’D ITEMS I to 3-6

CONTACTS: MOMENTARY N DESCRIPTION

677C776 Line2-11ig2
OSTON TASUtATON

Is. 505A720AOI = ,TS. 3-6
505A720-I FOR STOCK PC

TOP
I 12 11
OOOA
OOOB
OOOC
OOOD

BOTTOM
567
O00A
O00B
O00c
OOOO

NOTE: SPRING RETURN TO OFF
(CE , TER) eOSI  ’rON.
MAINTAINED IN PULL OUT AT TRIP
POSION.

ENG. CODE, A323A!AB

PAGE FINAL/C

X PUT STOP PINS ON LOCATION NOS
Y STAMP N.P. AS FOLLOWS,

13

15
16
18 14

1112
lO.,.Ls 2

765
"17

I= "iO=
2 11=
3= 12=
4 13
S= 14:
6= 5
7 16
8= 17
9 18

FOR

PUT
G

CONNECTORS ON SW. TERMINALS AS FOLLOWS=

SHEET T OF 22

505A720 LSI,I" c
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THE MATERIAL SUPELIED BY THE WESTINGHOUSE ELECTRIC & MANUFACTURING CO,PANE IS ACCORDING
TO CONTR.ACT AND IS NOT MODIFIED B ANYTHING SHOWN ON THIS DIA,GRAM.. ,

TYPICAL: MACHINE AND TRANSFORMER CONNECTIONS ARE SHOWN. FORETAJL CONN ECTIdNS SEE DIAGRAM
FURNISHED WITH SUCH APPARATUS.." v .:

THIS DIAGRAM I,ST NOT BE USED TO DETERMINILOCATION OF APPAA’. OR CABLES:
SWITcHBoARD CONNECTiONSARESHowNASVIEwEDFROM THE REAR oF BoARD. APPARATUSPERPENDICU-

LAR TO THE PANEL IS SHOWN WITH PART NEAREST TO PANEL AS THETOP PART OF SYMBOL..

ALL APPARATUS IS SHOWN IN THE DE-ENERGIZED POSITION: AUXILIARY SWITCHES ARE sHOWN FOR THE
OPEN POSITION OF THE MAIN DEVICE.

CURRENT AND POTENTIAL TRANSFORMER SYMBOLS ARE such THAT TRMINALS OF THE SAME INSTAN-
TANEOUS POLARITY ARE AS IND!CATED AT THE RIGET.
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NOTE TO CUSTOMER
HE MATERIAL suPPLIED BY THE WESTINGHOUSE ELECTRIC & MANUFACTURINGCOMPANY IS ACCORDING

-TO CONTRACT AND IS NOT MODIFIED:BY ANYTHING SHOWN O THIS DIAGRAM,

TYPICAL MACH INE AND TFCNSFORMERCONNECTIONS ARE SHOWN OR DETAIZ CONNECTIONS SEE DIAGRAM
FURNISHED WITH SUCH APPATUS, .’,

THIS DIAGM MU NOT BE USED’TO. DETERMINE LOCATION OF:APPARATUS, OR CBLES,

SWITCHBOARD CORNECTIONS ARE SHOWN AS VIED FP3M THE REAR OF BOARD, APPARATUS PERPENDICU:""
LAR TO THE PANEL IS SHOWI WITH PART NEAREST 10 PANEL S THE TOP PRT OF SYMBOL

ALL APPARATUS IS SHOWN J’THE DE;ENERGIZ POSITION. AUXILIARY SWITCHES ARE SHOWN FOR THE
OPEN FOSITION OF THE AtN DEVICE

CURRENT AND POTenTIAL TRA’NSFoRER SYLS. kRE SUCH THAT TERMINA -OF THE SAME INSTAN-
TANEOUS POLARITY ARE AS INDICATED..AT
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IDENTIFICATION LABEL
ELECTRIC MAUFAc.UR!NG COMAbfy

WORKS

PURCHASE ORDER

L. V. Auxiliary Switch_gear
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ESTINGHOUS
ELECTKIC MANUFACTUK[NG COMIANY

ArFq’.ANA WORS

PURC"ASER Contractor’ s Contract, NOY-4750
U’.T, MATE CU’OMER U. S. Mine Barracks

C 36573GEN. ORDER YLE OR S. O.

APPARATUS

L. V. Auxilliary Swichgear or
Heating P.lant

Switchboard D,,,,s,O, M. F. RichenbakerR.
NOTICE TO PURCHASER: MANUFACTURE IS PROCEEDING. ANY CHANGES
REQUIRED IN THE APPARATUS CONSTRUCTION WILL DELAY SHIPMENT.
FORM DRAWING PROPERTY WEBTINGHOMSE
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NOTE. TO CUSTOMER
THE MATERI,LSUPPLIEBY THE WEsTINGHOUsE ELECTRIC & MANUFACTURING COMPztNY IS ACCORDING

TO’CONTRACT AND 15 NOT MODIFIED BY ANYTHING SHOWN-ON THIS DIAGRAM. :.TYPICAL MACHINE AND TRANSFORMER CONNECTIONSARE sHown. FOR DETAIL.CoNNECTIONS SEE DIAGRAM #lR#r’,,a I..
FURNISHED WITH SUCH APPARATUS.

THIS DIAGRAM MUST NOT BE USEDTO DETE:RMINE"LOCATIOI OF APPARATUS, OR CABLES.

-SWITcHBoARD:CoNNECTIONS ARE SHOWN AS VIEWED FROM THE REAR OF BOARD. APPARATUS PERPENDICU- ,,
"L/R TO THE PANEL IS SHOWN WITH PART NEAREST TO PANEL AS THE TOP PART OF SYMBOL

ALL APPARATUS IS SHOWN IN THE DE-ENERGIzED POSITION. AUXILIARY SWITCHES ARE SHOWNFOR THE -OPEN POSITION OF THE MAIN DEVICE.
CURRENT AND POTENTIAL TRANSFORMER SYMBOLS ARE SUCH THA; TERMINALS OF THE SAMEINsTAN-

TMEOUS POLARITY ARE AS INDICATED AT:THE RIGHT." 6#II" .,Oi’llyTl,:



.ID-ENT IP ICAT IO1 LABEL
W E $T I N.G H 0 U $ E
ELECTKIC NANUFAcTUKING CONIIANY

AIa woRs

PURCHASER

i0-8-12
Contractor’ s -Coract, NOY-750

PURCHASE ORDER

LOCATION "OR ST/1"iON

APPLIcATIoN

STYLE OR S. O.

New. River, N. C.

APPARATUS

L. V. Auxiliary Switchgear for
Heat ing Plant

Swhboad. M. F. RlchenbaKer..I.VISION

NOTICE .TO PURCHASER: %AN’FACTURE’I5 PROCEEDING. ANY ’ANGE5
REQUIRED IN THE APPARATUS CONSTRUCTION WILL DELAY SHIPMENT.
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IDENTIFICATION LABEL
() WE s-r I NGI-IOU S I ()

ELECTKIC fa MANUFACTUKING CONIANY

Atlanta

DRAWING AT--5116--H so,,. 1 DAT ll----&2
PURCHASER Contractors Contract NOY-&750
ULTtMATE CUSTOMER,. O,,,E, CH-36573 STYLE OR S. O.

PURCHASE ORDER

LOCAT,ON OR **,oNU" S .Marine Barracks, New River ,N.
APPLICATION

’APPARATUS Heating Plant Switchgear

Sitchgear iis,o M.F. Richenbaker NG,.

NOTICE TO PIJRCHASER :’IIkNUFACTURE IS PR0EEDI’NG, A’V CANGES
REQUIRED IN THE APPARATUS CONSTRUCTION WILL DELAY SHIPMENT.
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AppARATUS

Switchgear for

DIVISION

MANUFAC,i,URE"I6PI:tOCEI’IrtI, AlqY CHANGES
NOTICE TO PURCHASER
REUIRED IN THE AppARATUS CONSTRUCTION. WILL DELAY SHIPMENT,
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TAhlDARD F’)-33. JULY 15,,6

.Jacksonville, Noth Carolina Area
BuildLng 1005, M;,rine Eorps Base

Ep Leieune. North Eurolna 28542

AMENDMENT OF SOLICITATION

FA(:II.IT CODE

_3

oo .N62470_79_B_4471S4.1CITATION

Dec 1980

CONTCT/R NO

It

REPAIR ELICTR 1C SERVICE, TRANSFORMERS,
BUILDING 1700

at the

AND SWITCHGEAR

MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA

SEE ATTACHED PAGES 2 and 3

)0-I01

DATE SIGNED

05-’79-4471
AMI./,I)HENT NO. 3

M. L. ENNETT
iv

By direction
I| tAME OF CONTRACTING OfqlCER (Tpe pri.I) !19. DATE S

R. E. CARLSON, CDR, CEC, USN
for COAVFACENGCOM

Page 1





DRAWINGS

NAVFAC DWG. NO. 4049583:

Top Right Corner: Delete

op Center Right:

and the related rectangle symbolizing
a handhole. Continue dotted underground
cable symbol through to the transformers.

Delete all six details and plan views above "STANDARD
ELECTRIC HANDHOLES" and their titles in their entirety.
There are now no handholes in this contract.

NAVDWG. NO. 4049584:

Toht Corner: Remove the handhole and show the ductbank and conduitw running all the way to their respective locations at
the slab.

Section Detail / 7 Delete the words "spare conduits" but retain six
conduits in the ductbank.

Typical Elevation Detail Delete "_,. There is no Breaker A8, but
there is a breaker B8.

Switchgear Breaker Table: Add the following lines:

SWITCHGEAR BREAKER DATA

Pole & Interrupting Type of C.T.
Breaker Ampere Class Rating Breaker Breaker Size Remarks
B-3 3/300 24a Feeder Drawout
C-7 3/225 24a Feeder Drawout

NAVFAC DWG. NO. 4049586:

Lighting Legend:

Top Left:

Delete the word "fluorescent"

Change the text to read "See Detail"Delete the symbol and associated text

New Light Fixture DetailO Line 3 of caption: Change
"250 watt" to read "75 watt"

05-79-4471
AMENDMENT NO. 3 Page 2





SPECIFICATION

SECTION 01011. GENERAL PARAGRAPHS

10.6 The normal After this paragraph add:

"10.7 Coordination with other contractors and Government forces working
within the Boiler Plant will be required under this contract. One particular
significant situation will be Contract N62470-79-C-4487 (Replace Steam Flow
Recorders) which will require that the "Existing Auxiliary Switchgear" shall
be periodically de-energized so that the steam flow recorders Contractor can
accomplish certain work wihin the panel also existing houses steam flow appa-
ratus to be elocated under the steam flow recorders contract.."

SECTION 02110. DEMOLITION AND REMOVAL

6.1.5 The concrete curb...Line 3. Retain the word "oil" and delete
"and completely flushed and ready for removal".

7.3 Property of Government...Add at the end f the paragraph: "No askarel
movement will be over state roads."

SECTION 16402. INTERIOR WIRING SYSTEM

7. BUSDUCT: Add to this paragraph: "The rating shall be 208-volt,
2,500 amperes, 3 phase, 60 Hertz, with five copper bus bars, one copper
bar per phase, one neutral bar, and one internal ground bar. Channel type
hangers shall be used forhorizontal positions, and spring suspension type
hangers for vertical position at 10-feet maximum or less."

Add the following subparagraphs:

’7.1 External busduct shall be unventilated, weatherproof, and totally
enclosed type, voltage, capacity, and phase characteristics indicated. The
housing shall be 16-gauge galvanized steel, and have drain holes. All seams
shall be sealed with sealing compound. The covers shall be gasketed with
drain plugs to cover joint bolts. The duct housing shall be bonderized
inside and outside.

7.2 Internal busduct shall be a NEMA Type 1 housing, 16-gauge steel.
Housing shall be bonderized inside and outside."

SECTION 16475. INTERIOR SWITCHGEAR

6.5 Foundation for...After this paragraph add:

"6.6 Rearrangement of compartments within both switchgear A and B shall
be accomplished to arrive at a final arrangement in which all circuit breakers
can be removed without interference from existing sructural steel columns."

05-79-4471
AMENDMENT NO. 3 Page 3





-’1ANDAD FO:, 30, .1LYi966
GENEP..L SERVI.S ADMINISTRATION
FED. . . (41 C) 1-16.101

I. ENDMNT

NO. 2
$. ’.,SUEG BY

AMEND’,ENT OF SOLICITATION.
EFFECTIVE DATE

23 Dec 1980
COD [ 406

Officer in Charge of Construction
Jacksonville, North Carolina Area
Building 1005, Marine Corps Base
Cam Le’eune or
corrcoR CODE F,curv CODE
NUE AND ADDRESS NO

ITATION NON47- /q-R--4471

F -1

ZIP

L I

4 Dec
DAm)

1980
(.e, )

MODIFICATION OF
[_. CONTRACT/ORDER NO.

’The cAxm numbeced soiclttiofl is omeeded inM 12. T r end daifo i it t eended.

Of mustcl receipt of is omendmt prr e hour d

(o) By ingomlngps of ;s ommM; (b) By ockwlging e;pt of this amendment tach cop), of the offer submitted; {c) By separate le,er telegram

which iludes reference to e tolicitGI;on and omndment mrs. FAILURE OF YOUR ACkOWLENT TO SE RECEIVEO AT THE ISSUING OFFICE PRIOR TO THE ffUR AND

DATE ECIFIEDY RESULT IN REJE[ON YOUR FER. If, by viue of this omeMy sie to cn or olmady submied, such change may be made by legmm

Ier, Woid ch legr ee makes referrer the licitotlon o is andmeM, o is mcei e oning bout end date spot;fled.

Appopriorio Obi. Cl. Bumou Sub- Adoei Trcs. Property Coun-
10 td 5ubhe Cent. No. Allot. Acctg Acly Ty Acct’l At’y tr)

Cost Code Amount

1. 1HIS B(GCK APPtlES ONLY TO MODIFICATIONS OF CONTICTS/OIERS

(o) [] Tis Change Order is issued pursuant to

11m Chcmges set fl in block 12 made to the above numbered cxmtroct/oeder.

(b) [] The obo numbered contrct/order is modified to rftect Ie odminiotive honget (such changes pylng ofce, oppopriation dote, etc.) set forth ;n bock 12.

[] This Supplementol Agreement is entered into putsunt to oulhorlty of(c|

It modifies the obove numbered coat,act set forth in block 12.

12. DESCRIPTION OF AMENDMENT/

REPAIR ELECTRIC SERVICE, TRANSFOIRS, AND SWITCHGEAR
BUILDING 1700

at the

MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA

BID OPENING IS POSTPONED TO 29 J&NU/uRY 1981 at 2:00 P.M.

Except ’o,dded heeen, all terms ad conditions of the documerlt referenced in Mock 8, heretofore clmnged, mmaln uem%anged croci in full force end effect.

13.

] CONCTOR/OFFEROR IS NOT REQUIRED

10 SK3N THIS DOCUMENT

14. NAME Of: COITR.ACTORIOfFEROR

Y
(Signvre of( m.horized to sgn

15. NAME .NO TITL OF SIC,IER (Type

S.’N 0109-200-204

COIqTRACTOR/OFFEROR IS REQUIRED TO SIGN THIS D.,CU/vt4 AND RETUI.

M. L. ENNTT
ItY

By direction
16. DATE SIGNED

05=79-4471

18. NAME OF CONtRACTInG OFFICER (’I),p erprifft)

V. PODBIELSKI, CAPT, CEC, USN
for COMNAVFACENGCOM

AMENDMENT NO. 2

__COPIES TO ISSUING OFFICE

19. DATE SIGNED





TA ARD FO JULY |966

AMENDMENT OF SOLICITATION,

2. EFFECTIVE OA

7 Nov 80
ISSUED BY CODE 4U6
Officer in Charge of Constrbction
Jacksonville, North Carolina Area
Building 1005, Marine Corps Base
Camp Lejeune, North Carolina 28542

z. coNTcTo. CODE
NAME AND AOOmS

Sr,.cet, city,

ZIP
Co

3. P.EIISn/PUROUE RE-iEST NO.

FACILITY CODE

. IOJECI NO.

Spec. No. 05-79-4471
CODE

DATED

9. THIS BLOCK APPLIES ONLY TO AMENDMENTS OF SOLICITATIONS

[] The abo-e numbered solicltoticm is amenled sot forth in blk 12. The 0r oncl dael q)ecifled for receip of Oflors []isextended, [] i IWt etondm.

Ofrors acknowledge receipt of this amendment prior to Ihe hour and date speciffd ill the soflcflkm, omencd, by of the fk)vHng me4hocb:

(a)-By signing and relrniog--.--copios of this amendment; (b) By orknovding receipt of.this amendment each copy of h%e offer submitted; (c) By seprato lelter " tefegrom

w;ch irludes reference to the sollci,atk)n and amendment numbors. FAILURE Of YOUff ACKNOWtEDGEMENT TO RE RECk’IVED AT THE ISSUING CFla PIuOff TO THE HOUR AND
DATE SPECIFIED MAY RESULT IN REJECTION Of YOUR OI:FER. if, by vidue of this amendme yo desire to change offer already submilted, such fonge nmy be moc by telegram

e.’;e, povide sch telegram lettec makes referenc to the sofldtafien and Ibis omencJmmlt, and is received pior to the olen|eg hour end ciofe Ipec:ild.

10. ACCOUNTING AND APPROPRIATION DATA

THIS BLOCK APFUr ONtY TO MOOtFCATION5 Of CT/OIIDERS

(a) [] This Change Order is isecl punuat to

The Chngor let fth in b4ok 12 mode the obese numi:)ored mlt:t/ollr.

[] The above numbered contract/order is modif’d to reffect the w:kmirtitmfiv dmg$ |luch changes in paying ofce, apcrlotion dnto, etc.) set frlh in block 12.

(c) [] This Supplemental Agreement i entered into purM to outhoty of

It modifies the above numbered contract forth in block 12.

12. DESCRIPTION OF

REPAIR ELECTRIC

Marine Corps

DI---XZI"ION I. GENERAL REQUIREMENTS

SECTION 01507. ERVIRONMENTAL PROTECTION

5.2.3 Askarel contained in First Line:

DIVISION 16. ELECTRICAL

SERVICE, TRANSFORMERS, AND WITCNGEAR
BUILDING 1700

at the
Base, Camp Lejeune, North Carolina

Change "75-KVA" to read "750-KVA"

SECTION 16300. ELECTRICAL DISTRIBUTION, EXTERIOR

6.2 Calking Compound: Third Line: After "temperature as" insert "low"

6.6 Wires and Cables: First Line: Change "Wair" to read "Wire"
Fifth Line: Change "collper" to read "copper"

Excep povded hereto, oil ,*rms and conditions of the document rofenmced in block 8, heeofom dmnged, nmmin imdmn cmd in Ill and e:t.

COt.q’,ACTOR/OfFEROR IS NOT REQUIRED[] TO SIGr,. THIS C)OCbtEIT [] CONTRACTOR/(3iER( IS REQUID
e.__.,.__//,,,")TOSiGN THIS

J iV. PODBIELSKI, CAPTAIN, CEC, USN |
| for COMNAVFACENGCOM ...L_7 Nov 80

o-]o 05-79-4471 AMENDMENT NO. l Page l



SECTION 16300. ELECTRICAL DISTRIBUTION, EXTERIOR

6.6.3 Underground Cabling and

c. Seventh Line: Change "k5 kv" to read "15 Kv"

Eighth Line: Change "polyviny" to read "polyvinyl"

7.4.1 Splices in Insulated

c. Second Line: Change "compount" to read "compound"

7.4.3 Grounding of Shields Second Line: Change "shuelded" to read "shielded"

7.6.1 Ground Rods: First Line: Change "braxed" to read "brazed"

7.6.3 Ground Cable CrosSing Fifth Line: Change "jumer" to read "jumper"

SECTION 16301. UNDERGROUND ELECTRICAL WORK

.4.3,3 High Voltage Cable Terminations: Tenth Line: After "IEEE 48" delete

"except that the ree,uirements of design tightness test need not be met. However,";

Change "the" to read "The"

5.6 Connections to Existing Ducts: Fifth Line: Change "colair". to read "collar"

5.8.1 Cast-type splice Third Line: Change "shwihc" to read "which"

5.9 Splices in high Second Line: After "submersion" delete "i" and the

associated arrow

6.2.1 Ground Rods: Second Line: Change "protable" to read "portable"

SECTION 16402. INTERIOR WIRING SYSTEM

12.1 Buses for Panelboara: Third Line:

Fourth Line:

Change "ground bus" to read "grounding bus"

Change "ground conductors" to read
"grounding conductors"

SECTION 16475. INTERIOR SWITCHGEAR

5.6 Instruments...Second Line:

SECTION 16510. LIGHTING WORK

2.1 Shop Drawings:

Change "ratn" to read "rating"

Fourth Line: Delete "aiming diagram and"

05-7.9-4471
AMENDMENT No. l Page 2



NOTICE:

Bids to be opened at 2:00 P.M.
at the office of

Officer in Charge of Construction
Jacksonville, North Carolina Area
Building 1005, Marine Corps Base
Camp Lejeune, North Carolina

NAVFAC SPECIFICATION
NO. 05-79-4471

REPAIR ELECTRIC SERVICE, TRANSFORMERS, AND SWITCHGEAR
BUILDING 1700

at the

Marine Corps. Base, Camp Lejeune, North Carolina

DESIGN BY: Design Division, Public Works Department
Marine Corps Base, Camp Lejeune, North Carolina

SECIFICATION
PREPARED BY: K. L. Bearnes, Electrical Engineering Technician

J. H. Fitch, P.E., Manager, Specifications and
Estimates Branch

APPROVED BY: T. R. Adkins, P.E., Director
Design Division

V. Podbielski, Captain, CEC, U. S. Navy
or Commander, Naval Facilities Engneerin Command

05-79-4471



CONTENTS

SECTION 00101. Bidding Information

DIVISION
i. GENERAL REQUIREMENTS

SECTION
01011. General Paragraphs
01012. Additional General Paragraphs
01401. Quality Control
01507. Environmental Protection

2. SITE WORK
SECTION
02100. Cutting and Patching
02110. Demolition and Removal
02200. Earthwork and Removal
02444. Chain Link Fencing
02600. Asphaltic Concrete

5. CONCRETE
SECTION
05500. Cast-in-Place Concrete

4. NOT USED
5. METALS

SECTION
05500. Miscellaneious Metals

6 THROUGH 15 NOT USED
16. ELECTRICAL

SECTION
16011.
16500.
16501.
16401.
16462.
16475.
16510.

General Requirements, Electrical
Electrical Distribution, Exterior
Underground Electrical Work
Interior Wiring System
Pad Mounted Transformer
Interior Switchgear
Lighting Work

05-79-4471 2



SECTION 00101. BIDDING INFORmaTION

i. CONTENTS: This Invitation ffor Bid$,.IFB 62470-79-B-4471,
consists of the following documents:

(a) Bid Instruction

(i)Invitation for Bids (Standard Form 20, Jan 1961Ed.)
(ii) Bidding Information

(iii) Instructions to Bidders, dated March 1979

(b) Bid .Submittal Documents

(i) Bid Form (Standard Form 21, Deccmber. 1965 Ed.)
(ii) Representations and Certifications (Standard Form 19-B,

June 1976 Ed.), including Appendix "A" dated July 1979
(iii) Bid Guaranty (Standard Form 24, June 1964 Ed.)

(See Instructions to Bidders)

(c) Contract Documents

"(i) Construction Contract (Standard Form 23; Jan 1961Ed.)
(ii) Performance Bond (Standard Form 25, June 1967 Ed.)

(iii) Payment Bond (Standard Form 25A, June 1964.Ed.)
(iv) Labor Standards Prgvisioa$ , dated November 1979
(v) General Provisions dated Nov 1979 free. 2-80)

(vi) NAVFAC Specification No05-79-4471
(vii) Drawings identified in SeCtion 01011, Division 1 of

the specifications
(viii) Wage Determination Decision

2. BIDS:

2.1 Instruction to Bidders: Instructions to Bidders .and Invitation for
Bids, Standard Form 20, JanuarZ 1961 edition, shall be observed in the
preparation of bids. Bidders shall affix their names and return addresses
in the upper left corner of bid envelope. nvelopes containing bids must be
.sealed.

2.2 Bid Guaranty: A bid guaranty will be required as stipulated in
the Instructions to Bidders.

2.5 Items of Bids: Bids shall be submitted, in duplicate, on Standard
Form 21, Bid Form, and shall be accompanied by Standard Form 19B, Represen-
tations and Certifications, including Appendix "A" thereto, and by Bid
Guaranty, all in accordance with the Bid Instruction Documents listed in
paragraph l(a) hereinbefore upon the following item():

05-79-4471
00101 1



BASE BID. Price for the entire work, complete in
accordance with the drawings and Specifications,
but excluding all work included in Additive

Item.

ADDITIVE ITEM NO.I Additional price for adding the Lighting and

related wiring, complete in accordance with

the drawings and Specification.

NOTE: Evaluation of Bids. The funds available for this project, known
as the control amount, will be recorded prior to bid opening and
announced at bid opening. The low bidder for purposes of award
shall be determined in accordance with th4 provisions of this
solicitatio entitled ’dditive or Deductive Items, Clause 21 of
the Instruction to Bidders".

05-79-4471
00101 -’2



2.4 TELEGRAPHIC MODIFICATIONS OF BIDSin accordance with the instruc-
tions to Bidders may be made. To signed copies of the telegram in .a
sealed envelope marked "Copies of telegraphic modification of bid for

REPAIR ELECTRIC SERVICE, TRANSFORMERS, AND SWITCHGEAR, BUILDING 1700
Specification No. 05-79-4471" should be forwarded immediately to theoffice
to which the written bids were submitted.

2.5 TELEGRAPHIC MODIFICATIONS OR WITHDRAWAL OF BIDS will be Considered
as specified herein. TELEPHONIC RECEIPT OF TELEGRAPHIC MODIFICATIONS OR
WITHDRAWAL OF BIDS WILL NOT QUALIFY THE TELEGRuM AS TIMELY. The .telegram
must be received at the place specified for receipt of bids prior to the
exact time set for receipt of bids.

2.6 HAND DELIVERED BIDS: All hand delivered bids must be deposited
with personnel in the office of the Officer in Charge of Construction,
Jacksonville, North Carolina Area, Building 1005, Marine Corps Base,
Camp Lejeune, North Carolina 28542, prior to the time and date set for
bid opening. .Any bids submitted by hand after the time set for receipt
will not be accepted.

3. PRE-BID SITE VISITATION: To inspect the site of the work prior
to bid opening, prior appointment must. be made with the Officer in
Charge of Construction, Jacksonville, North Carolina Area, telephone
919-4SI-2581. Bidders are urged and expected to inspect the site where
services are to be performed and to satisfy themselves as to all general
and local conditions that my affect the cost of performance of the
contract to the extent such information is reasonably obtainable. In no
event will a failure to inspect the site constitute grounds for withdrawal
of a bid after opening or for a claim after award of the contract.

4. CONTROLLED MATERIALS DATA: The Contracting Officer will issue
a DO-C2 priority rating for procurement of critical materials. See
Generl ProvisiQn 46, "pRIORITIES,.ALLOCATIONS AND ALLOTMENTS".

5. INQUIRIES: All questions concerning the bidding shall be pre-
sented to OICC-ROICC Contract Division, Building 1005, Marine Corps Base,
Camp Lejeune, North Carolina, telephone 919-451-2581. Questions regard-
ing any other phase of the plans and specifications occurring prior to
bid opening shall be presented to the Design Division, Public Works
Department, Building 1005, Marine Corps Basil, Camp Lejeune, North Carolina
28542, telephone 919-451-5507. Questions requiring interpretation of
drawings and specifications must be submitted at least i0 days before
bid opening. Interpretations or modifications to specifications made as
a result of questions will be made by amendment only, and unless so done,
all bidders should base their bids on the plans and specifications as
issued.
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6. AVAILABILITY OF SPECIFICATIONS, STANDARDS AND DESCRIPTIONS
(1977 JUN): Specifications, standards and descriptions cited in this
solicitation are available as indicated below:

a. Unclassified Federal, Military and Other Specifications
and Standards (Excluding Commercial), and Data Item Descriptions.
Submit request on DD Form 1425 (Specifications and Standards Requisition)
to:

Commanding Officer
U. S. Naval Publications and Forms Center

5801 Tabor Avenue, Philadelphia, Pennsylvania 19120

The Acquisition Management Systems and Data Requirements control List.DOD Directive 5000.19L, Volume II, may be ordered on the DD Form 1425.The Department of Defense Index of Specifications and Standards (DODISS)may be purchased frem the Superintendent of Documents; U. S. Government
Printing Office, Washington, D. C. 20402. When requesting a specifica-
tion or standard, the request shall indicate the title, number, date andany applicable amendment thereto by number and date. When requesting adata item description, the request shall cite the solicitation. When DDForm 1425 is not vailable, the request may be submitted in letter form,giving the same information as listed above, and the solicitation orcontract number involved.’ Such request may also be made to the activityby TELEX No. 834295, Western Union No. 710-670-1685, or telephone 215-697-3321 in case of urgency.

b. Commercial Specifications, Standards and escription.These specifications, standards and descriptions are not available fromGovernment sources. They may be obtained from the publishers

c. Availability for Examination of Specifications, Standards,Plans, Drawings, and Other Pertinent Documents. The specifications,standards, plans, drawings, and other pertinent documents cited in thissolicitation may be examined at the following location:

Public Works Department
Design Division

Building 1005, Marine Corps Base
Camp Lejeune, North Carolina

7. REFERENCE TO AMENDMENTS: Each bidder shall .refer in his bidto all amendments to this specification; failure to do so may constitutean informality in the bid.
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8. CERTIFICATE OF CURRENT COST OR PRICING DATA: CThis paragraph
applies to negotiated contracts of $i00,000 or more, except where the
price is based on adequate competition, and to change orders of $I00,000
or more, to any contract.) The Contractor shall submit to the Contracting
Officer a certificate in the form set forth below as soon as practicable
after agreement is reached on the contract pric:

This is to certify that, to the best of my knowledge and belief,
cost or pricing dat as defined in DAR 3-807.1(a)(I) submitted, either
actually or by specific identification in writing (see DAR 3-807.3(a)) to
th Contracting Officer or his representative in support-of
are accurate, complete, and current as of **

day month year

This certification includes the cost Or pricing data supporting
any advance agreement(s) and forward pricing rate agreements between the
offeror and the Government which are part of the proposal.

Firm
Name
Title

Date of Execution

*Describe the proposal, quotation, request for price, adjustment or other
submission involved, giving appropriate identifying number (e.g. RFP No.

).

**The effective date shall be the date when price negotiations were con-
cluded and the contract price was agreed to. The responsibility of the
Contractor is not limited by the personal knowledge of the Contractor’s
negotiator if the Contractor ha information reasonably available at the
time of. agreement, showing that the negotiated price is not based on
accurate, complete and current data.

***This date whould be as close as practicable to the date when the
price negotiations were concluded and the contract price was agreed to.
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DIVISION I. GBNERAL REQUIREMENTS

SECTION 01011. GENERAL PARAGRAPHS

1. GENERAL INTENTION: It is the declared and acknowledged intention
and meaning to provide and secure the electrical service replacement, two
750 KVA transformers; two 2,500-ampere switchgears, related’ electrical
equipment, and lighting fixtures, complete and ready for use.

2. GENERAL DESCRIPTION: The work includes’new unit transformers,
switchgears, busduct, overhead line work, duct bank, miscellaneious wiring
components, reconnecting of existing circuits to existing panelboards, new
panelboards, switchgears, and new lighting fixtures, the removal of two
750 KVA (askarel-filled) transformers, and incidental relted work.

3. LOCATION: The work shall be located at the Marine Corps Base
Camp Lejeune, North Carolina, approximately as shown. The exact loca-
tion will be indicated by the Contracting officer. "Officer in Charge
of Construction (OICC)" and "Contracting Officer" are used interchangeably
in this specification and have the same meaning.

will be required to commence work under the contract 15 calendar daysafter the date of receipt of Notice of Award, to prosecute said work
diligently, and to complete the entire work ready for use within 480calendar days. The time stated for completion shall include final
cleanup of the prnises. The contract completion date will be computedstarting 15 calendar days after the date of the Notice of Award. This15-day period is to allow for mailing of the Notice of Award and theContractor’s submission of required bonds.

CO4ENEMENT, PROSECUTION AND COMPLETION OF WORK: The Contractor

5. LIQUIDATED DAMAGES: In case of failure on the part of theContractor to complete the work within the time fixed in the contractor any extensions thereof, the Contractor shall pay to the Governmentas liquidated damages pursuant to Clause 5, "Termination for DefaultDamages for Delay Time Extensions", and Clause 80, "Damages forDelay - Defense Materials System and Priorities" of the General
Provisions the sum of $75 for each day of delay.

6. DRAWINGS ACCOMPANYING SPECIFICATION: The following drawingsaccompany this specification and are a part thereof. Drawings are theproperty of the Government and shall not be used for any purpose otherthan that contemplated by the specification.

NAVFAC
DWG. NO. TITLE

4049582
4049583
4049584
4049585
4049586

Switchgear and Equipment Operating Floor
Switchgear and Equipment Details
Switchgear and Equipment Details
Switchgear and Equipment Lighting Floor Plans and DetailsSwitchgear and Equipment Lighting Details
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7. FACTORY INSPECTION: (See Clause lO of the.General Provisions).
Factory inspection of material and equipment for which tests at the
place of manufacture are required in referenced specifications will be
waived if notarized copies of factory reports are furnished that show ’compliance with the specification requirement. Factory inspection will
be required only where specified herein or in the technical sections’of
this specification. The Government reserves the right to charge to the
Contractor any additional cost of Goverrnent inspection and tests when
materials and equipment are not ready at the time inspection and tests
are requested by the Contractor.

8. MINIMUM WAGE RATES AND OTHER LABOR STANDARDS: The Contractor
shall pay mechanics and laborers employed or working directly upon the
site of the work, wage rates not less than those contained in the
attached wage determination decision of the Secretary of Labor. Ratesfor Building Construction shall apply to all work in this contract.The wage rates are attached to the back of thisspecification.

9. NORTH CAROLINA SALES AND USE TAX IS REQUIRED. (See also
section entitled "Additional General Paragraphs")

Clause0. SCHEDULING THE WORK: Notwithstanding the requirements of
62 of the General Provisions, immediately after award, theContractor shall meet with the Contracting Officer and present aschedule of work, preparedin accordance with Clause 62, for review bythe Contracting Officer. The schedule will be reviewed at this meetingand will be retained by the Contracting Officer for final review and

approval.

10.1 The building is the main boiler plant which will remain in opera-tion during the entire construction period. During the period of 15 Octoberto 15 April, all boilers will remain in service and no work will be permittedwhich will require a shutdown of any boiler. During the period of 16 Aprilto 14 October the combination of either Boilers I and 2 or Boilers 5 and 4shall be in operation at all times. The Contractor shall conduct his opera-tions so as to cause the least possible interference with the normal opera-tions of the activity, except one outage will be allowed as specified herein-after. Panelboards will be complete and ready for operation as approved bythe Contracting Officer before any work is started in connection with interiorcircuits that may interfere with normal operation. Permission to interrupt anyUtility service shall be requested in writing a minimum of 50 days in advance,and approval of the Contracting Officer shall be received before any serviceis interrupted.

10.2 Interruptions of utility services will be allowed only whenthey will cause no interference with the operations of the activity.All utility cutovers shall be made after receiving written permission,after normal working hours. Anticipated costs shall be included inthe bid.

10.5 The existing building and its contents shall be kept secureat all times and the Contractor shall provide all temporary closuresas required to maintain security as directed by the Contracting Officer.
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10.4 The Contractor shall remove all debris from all spaces beingused by the activity at the end of each shift or moe frequently if
required to keep the space useable.

10.5 Dust covers or protective enclosures shall be provided to
protect existing work to remain and Government materials located in theinvolved area during the construction period.

10.6 The normal working hours of Contracting Officer personnel arefrom 7:45 A.M. to 4:00 P.M., Monday through Friday. The Boiler Plant
operation schedule is 24 hours per day, seven days per week.

11. SAFHTY PROGRAM: The Contractor shall implement a safetyprogram conforming to the requirements of Federal, State and-Locallaws, rules and regulations. The program shall include, burls notlimited to, the following:

a. "Occupational Safety and Health Standards", which canbe examined at the office of the Contracting Officer or be ordered fromthe Superintendent of Documents, U. S. Government Printing Office,Washington, D. C. 20402.

b. Department of the Army, Corps of Engineers, "GeneralSafety Requirements", which may be examined at the office where bidsare being received or may be purchased from the Superintendent ofDocuments, U. S. Government Printing Office, Stock No. 008-022-00106-9.
c. General Provisions, Clause 45.

12. TECHNICAL PUBLICATIONS: The Contractor shall furnish to theContracting Officer three copies eachof installation, operation main-tenance manuals and parts list for all Contractor-furnished mechanicaland electrical equipment.

12.1 Operating instructions for the principal plant mechanical andelectrical components, for use by operating personnel, shall be provided.They shall be laminated between thermoplastic sheets and affixed wheredirected. The instructions shall describe the function of the equip-ment, its most economical operation, start-up and shut-down procedures,procedures to follow in the event of failure, normal maintenancepractices, and caution and warning notices.

12. Maintenance and operation manual shall be furnished to the?[tl ffice or.pproval. The manual shall be.mounted inex+/-u+/-e Dlnaers wlth o11-resistant covers and shall contain, but notbe limited to, installation and operating instructions, maintenanceprocedures, illustrations, drawings, detailed descriptions, tests,adjustments, safety precautions, and parts list.

12.5 Parts list, giving part numbers and prices for the equipmentfurnished, shall be submitted to the Contracting Officer as soon aspracticable after the award of the contract, but not later than 90 daysafter notice of award has been received.
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13. TRAILER OR STORAGE BUILDINGS will be permitted on the job
site, where space is available, sbject to the approval of the
Contracting Officer. The trailers or buildings shall be suitably
painted and kept in a good state of repair. Failure of the
Contractor to maintain his trailers or storage buildings in good
condition will be considered sufficient reason to require their
removal from the job site.

14. SCHEDULE OF PRICES: The original and seven copies of the
Schedule of Prices shall be sunitted to the Contracting Officerfor
approval in accordance with the General Provisions. Pursuant to
Clause 7 of the General Provisions, payments will not be made until the
Schedule of Prices has been submitted and approved.

15. CONTRACTOR’S INVOICE AND CONTRACT PERFORMANCE STATEMENT:
Requests for payment in accordance with the terms of the contract
shall consist of:

a. Contractor’s Invoice on Form NAVFAC 10-7300/30 (4-68),
which shall sow, in summary form, the basis for arriving at the
amount of the invoice

b. Contractor’s Monthly Estimate for Voucher (5ND GEN 5265/1)

c. Affidavit to Accompany Invoice (5ND LANTDIV 4-4235/4)
(Rev 1/68)

Forms will be furnished by the Contracting Officer. Monthly invoices
and supporting forms for work performed through the 15th of the month
shall be submitted to the Officer in Charge of ConstruCtion by the
20th of the month in the following quantities:

a. Contractor’s Invoice Original and five copies

b. Contrictor’s Monthly Estimate for Voucher Original and
two copies

c. Affidavit Original

16. GOVERNMENT-FURNISHED UTILITIES: The Government will.furnish
water, steam, and electricity free of charge for pursuance of the work
under this contract.
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17. WRITTEN GUARANTEES AND GUARANTOR’S LOCAL REPRESENTATIVE:
Prior to completion of the contract, the Contractor shall obtain and
furnish to the Contracting Officer’s designated representative, writtenguarantees for all equipment and/or appliances furnished under thecontract. The Contractor shall furnish with each guarantee the name,address, and telephone number of the guarantor’s representative nearestto the location where the equipment and/or appliances are installed,who, upon request of the using service’s representative, will honorthe guarantee during the guaranty period and will provide the servicesprescribed by the terms of the guarantee. At the time of installation,the Contractor shall tag each item of warranted equipment with a durableoil and water resistant tag approved by the Contracting Officer.Leave the date of acceptance and inspector’s signature blank until theproject is accepted for beneficial occupancy. The tag shall show thefollowing information:

EQUIPMENT WARRANTY TAG

Type of ,Equipment

Accepted Date

Warranted Until

Under Contract No.

Inspector’s Signature

STATION PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE
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SECTION 01012. DDITIO GENERAL PARAGRAPHS

i. APPROVAL OF SAMPLES, CUTS, AND DRAWINGS: Matte subuLtted’for
approval shall be accompanied by complete information concerning the
material, artlcles, and/or design proposed for use in sufficient detail
to show compliance with the specification, and shall be approved before
ncorporation into the wor. Approval thereof’will not be construed as
relieving the Contractor of compliance with the specification, ven if
such approval is made in writing ’ unless the attention of the Contracting
Officer is called to the noncomplying features by letter accompanying the
submitted matter. Partial submittals or submittals of less than the whole
of any system made up of interdependent components, rlll not be considered.
Approval of drawings, cuts, and samples by the Contracting Officer shall
not be construed as a complete check or approval of the detailed dmen-
slons, weights, ’gauges and s4milar details of the Proposed artlcles. The
conformance of such details with the contract requirements, together wth
the necessary coordination of dinenslons and details between the vat,us
elements of the work and between the various subcontractors and suppliers,
.Shall be solely the responsibility of the Contractor, approval of sub-
ttted matter notrthstandlng.

2. OPERATION OF STATION IILITIE$: The Contractor shall not operate
nor disturb the setting of any control devices in the station utilities
system, including water, sewer, electrical and steam services. The
Government will operate the control devices as required for normal conduct
of the work. The Contractor shall notify the Contracting Officer giving
reasonable advance notice when such operation is required.

3. CHANGED CONDITIONS: Wherever changed condltlos as defined in
Clause 4 of the General Provisions are encountered, and wherever conditions
exposed during the course of the work necessitate a change from quantities
indicated or specified as either estimated quantities or as a basis for
bids, whether or not provision for a change in price for such variation
is specified, the Contracting Officer must be notified in wrlting and
written directions to do so must be obtained before quantities sated in
the contract documents are exceeded.

4. SUBCONTRACTORS AND PERSONNEL: Promptly after the award of the
contract, the Contractor shall submit to the ContractlnE Officer in
triplicate, a list of his subcontractors and the work each is to perform.
On this form shall appear the names of the key personnel of the Contractor
and subcontractors, together with their home addresses and telephone
numbers, for use in event of any emergency. From time to time as changes
occur and addltional information becomes available, the Contractor shall
amplify, correct, and change the information contained in previous lists.
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5. AS-BUILT DEALINGS: On completion of. the work, one full-slze
print f each of the drawings accompanyln this specification shall be
neatly and clearly marked in red to show all variations between the
construction actually provided and that indicated or specified in the
contract documents, and delivered to the Contracting Officer. The
Contractor shall also mark the drawings to indicate the exact location
of .any underground utillty lines discovered in the course of the work.
Where a choice of materials and/or methods is permitted herein, and where
variations in the scope o character of the work indicated or specified
are permitted either by award on bidding items specified for that purpose
or by subsequent change to the contract, the as-built drawings shall
define the construction actually provided. The representatlonof such
variations shall conform to standard drafting practice and shall include
such supplementary notes, legends, and details as may be necessary for
leglbillty and clesr portrayal of the as-built construction; the marked
prints shall be subject tO approval of the Contracting Officer before
acceptance.

6. PRINTS FURNISHED TO CONTRACTOR: Six copies of te proJt speci-
fication, and six’sets of the drawings accompanying the specification,
will be furnished the Contractor. Additional sets of the specifications
and drawings can be obtained, if required, by application to the Con-
tracting Officer, providing that the need therefor is justified to the
satisfaction of the Contracting Officer.

7. LOCATION OF UNDERGEOUND UTILITIES: Where exlstln plplng, util-
lilts, and underground obstructions of any type are indicated in locations
to be traversed by new piping, ducts, and other work provided hereunder
and are not indicated or specified to be removed, the elevatlome of the
existing utilities and obstructions shall be determined before the new
work is lald closer than the nearest manhole or other structure at which
an adJustnant in grade could be made. For any additional work required by
reason of conflict between the new and exlstlng work, an adjustment in
contract price w111 be made in accordance with Clause 4 of the General
Provlslons. The Base Telephone Officer, phone 451-2531, will show the
Contractor approximate locatlons of all buried telephone cables after
recelvlng 10 days’ notlc. The locations of underground utilltles shown
is only approximate and th information is Incomplete.

8. qUARANTINE FOR IMPORTED FIRE ANT (7/76). All of Onslow, Jones
and Carteret Counties and portions of Duplln and Craven Counties have
been declared a generally Infeted area by the United States Department
of Agrlculture for the lmported fire ant. Compliance with the quarantine
regulations established by this authority as set forth in USDA Quarantine
No. 81 dated 9 October 1970, and USDA Publlcatlon 301.81-2A of 23 July
1976, is requlred for operations hereunder. Pertinent requirements o
the quarantine for materials, originating on the Camp LeJeune reservation
and the Marine Corps Air Station (Hellcopter), New River, which are to be
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r.ansported outside the Onslow County or adjacent suppression areas
include the follorng:

(a) Certification is reqaired for the following articles, and
they shall not be moved frem the reservation to any point outside the
Onstow County and adJacen designated areas unless accompanied by a valid
inspection certificate issured by an authorized imported fire ant inspector:

(2) Used mechanized soil-moving equipment.

(3) Any other product articles, rmeaus of conveyance
if it is determined by an inspector that they present a hazard of spread
of the imported fire ant and the person in possession thereof-has been
so notified.

(b) Authorization for movement of equipment shall be obtained
.from the Officer in Charge of Construction (OICC), and reques for .inspec-
tion shall be made sufficieutly in advance of the date of movement to

permit arrangements for the services of authorized inspectors. The equip-
ment shall be prepared and assembled so that it may be readily inspected.
All soil on or attached to equipment, supplies and meterials shall be re-
moved by washing with water and/or such other means as necessary to accom-
plish complete removal. Resultlng spoil shall be wasted as directed.

9. EHERGENCY NEDICAL CARE. Only emergency medical care is available
by Government facilities at Harine Corps Base, Camp LeJeune to Contractor
employees who suffer on-the-Job injury or disease. Emergency care ili
be rendered at the prevailingrates established in BUEDIST 6320.4
series. Reimbursement will be made by the Contractor to the Naval Regional
Medical Center Collection Agent upon receipt of a monthly statement.

10. NORTH CAROLI/qA SALES AND USE TAX.

(a) As used throughtout this clause, the term "materials"
means buildlng materlals, supplles, fixtures and equipment which become a

part of or are annexed to any building or structure erected, altered, or
repaired under this contract

(b) If this is a fixed-price type contrat as defined in the

Armed Services Procurement eulation, the contract price includes North
Carolina sales and use taxes to be paid with respect to materials, not-

withstanding any other provision of this contract. If this is a cost-

reimbursement ype contract as defined in such regulat!nn, any North
Carolina sales and use taxes paid by the Contractor with respect to

materials shall constitute an allowable cost under his contract.

) At the time specified in paragraph (d) below:

(i) The Contractor shall furnish the Contracting Officer a

certified statement setting forth the cost of the materials purchased
from each vendor and the amount of North Carolian sales and use taxes
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paid thereon. In the event the Contractor makes several purchases from
the same vendor, such certified statement shall indicate the invoice
numbers, the inclusive’.-dates of the invoices, the toal amount of the
invoices, and the North Carolina sales and use taxes paid thereon. Such
statement shall also include the cost of any tangible personal property
withdrawn from the Contractor ts warehouse stock and the amount of Nor’h
Carolina sales or use tax paid thereon by the Contractor. The Contractor
shall furnish such additional information as the Commissioner of Revenue
of the State of North Ca..rolina may require to substantiate a refund claim
for sales or use taxes.

(ii) The Contractor shall obtain and furnish to the
Contracting Officer similar certified statements by its subcontractors.

(d) If this Contract is completed before the next October I,
the certified statements to be furnished pursuant to paragraph (c) above
shall be submitted within 60 ays after completion. If this contract is
not completed before the next October l, such certified statements shall
be submitted on or before the 50th day of November of each year and
shall cover taxes paid during the twelve-month period which ended the
preceding September 50.

(e) The certified statement to be furnished pursuant to para-
graph () above shat1 be in the following form:

I hereby certify that during the period to
(name of Contractor or subcontractor) paid North Carolina sales and use
taxes aggregating $ with respect to building materials, supplies,
fixtures and equipment which have become a part of or annexed to a building
or structure erected, altered or repaired by (name of Contractor) for the
United States of America, and that the vendors from whom the property Was
purchased, the dates and ntmbers of invoices covering the purchases, the
total amount of the invoices of each vendor, the North Carolina sales and
use taxes paid thereon, and the cost of property withdrawn from warehouse
stock and North Carolina sales or use taxes paid thereon are as set forth
in the attachments hereto.
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SECTION 01401. QUALITY CONTROL

i. APPLICABLE PUBLICATION: The following publication of the issue

listed below, but referred to thereafter by basic designation only, forms

a part of this specification to the extent indicated by the references

thereto:

AMERICAN SOCIETY FOR TESTING .AND MATERIALS (ASTM)

ASTM E329-72 Inspection and Testing Agencies for Concrete, Steel,
and Bituminous Materials as Used in Construction

2. QUALITY CONTROL of this contract will be administered under
the General Provisions Clause entitled "Contractor Inspection System".

3. DEFINITIONS

3.1 Factory Tests: Tests made on various products and component
parts prior to shipment to the job site, including but not limited to

such items as tansformers, boilers, air conditioning equipment,
electrical equipment, and precast concrete.

3.2 Field Tests: Tests or analyses made at, or in the vicinity of,
the job site in connection with the actual construction.

3.3 Product: The term "product" includes the plural thereof and

means a type or a category of manufactured goods, construction,, instal-

lations and natural and processed materials or those associatedservices
whose characterization, classification or functional performance determi-
nation is specified by standards.

3.4 Person: The term "person" means associations, companies, corpora-
tions, educational institutions, firms, government agencies at the Federal,

State and Local level, partnerships, and societies, as well as divisions

thereof, and individuals.

3.5 Testing Laboratory: The term "testing laboratory" means any
"person", as defined above, whose functions include testing, analyzing,.
or inspecting "products", as defined above, and/or evaluating the designs
Or specifications of such "products" according to the requirements of

applicable standards.

3.6 Certified Test Reports: Reports of tests signed by a qualified
professional attesting that the test results reported are accurate and

that items tested either meet or fail to meet the stated minimum require-

ments. These test reports include those performed by Factory Mutual,
Underwriters"Laboratories, Inc., and others.

3.7 Certified Inspection Reports= Reports signed by approved

inspectors attesting that the items ispected meet the specification

requirements other than any exceptions included in the report.
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318 Manufacturer’s Certificate of Conformance or Compliance: A

certificate signed by an authorized manufacturer’s official attesting
that the material or equipment delivered meets the specification
requirements.

4. SUBMITTALS shall be prepared in accordance with this specifi-.
cation and the General Provisions and submitted to the Contracting Officer
for approval. Each submittal shall be accompaniedwith a cover letter

signed by the Contractor. Each item proposed to be incorporated into
the-contract shall be.clearly marked and identified in the submittals,
and shall be cross-referenced to the contract draw+/-ngs and specifications
so as to identify clearly the use for which it is intended. Each sheet
of submittal shall be stamped with the Contractor’s certification stamp.
Data submitted in a bound volume or on one sheet printed on two sides,
may be stamped on the front of the first sheet ohly. The Contractor’s
certification stamp shall be worded as follows:

"It is hereby certified that the (equipment)(materials) shown and
marked in this submittal is that proposed to be incorporated into
Contract Number is in compliance with the contract
drawings and specifications, can be installed in the allocated spaces, and
is submitted for Government approval. Certified by
Date

The person sining the certification shall be one designated in witing
by the Contractor as having that authority. The signature shall be in
original ink. Stamped signatures are not acceptable.

4.1 Submittal Status Logs: The Contractor shall maintain at the job
site an up-to-date submittal satus log showing the status of all sub-
mittals required by the contract. A sample format of an acceptable log
is attached at the end of this section. While the use of this sample
format is not required, any other format must contain the same information
as shown on the sample.

4.2 Samples, shop drawings, manufacturer’s data, certifications and
data required of the Contractor: Specification MIL-D-1000 shall be used
as a guide and its use s encouraged, for all drawings and data submitted
by the Contractor. Conformance to the provisions of Specification
MIL-D-1000 is not mandatory for maps, sketches,.presentation drawings,
perspectives, renderings, and all other drawings not requiring Naval
Fahilities Engineering Command drawing numbers. Before starting the
fabrication or installation of any of this work, the Contractor shall
submit to the Contracting Officer for, and receive approval of, in
accordance with the General Provisions, such drawings as. ay be required,
including all items specified in the applicable paragraphs of the
technical sections of this specification. Seven copies of all submittals
to be approved by the Contracting Officer shall be forwarded.

4.3 Identification: All catalog cuts, shop drawings, samples and
other data submitted for approval shall specifically identify the speci-
fication paragraph or contract drawing by number where.each item submitted
is required to be provided. All submittals shall be clearly marked in
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ink to indicate the specific item(s) submitted for approval. Samples

shall be clearly labeled with strong tags, firmly affixed, or indelible
markings to identify the contract number, contractor, manufacturer, and

item name.

4.4 Certified Test Reports: Before delivery of materials and equip-
ment, four certified copies of the reports of.all tests listed in the

technical sections and referenced publications shall besubmitted and
approved. The testing shall have been performed in a laboratory meeting
the requirements specified herein. The tests shall have been performed
within three years of submittal of the reports fo approval. Test.reports
shall be accompanied bycertificates from the manufacturer certifying that
the material and equipment proposed to be supplied is of the same type,
quality, manufacture, and make as that tested.

4.5 Manufacturer’s Certificates of Conformance or Compliance:
Manufacturer’s certification furnished by the Contractor on items of
materials and equipment incorporated into the work will be accepted only
when this method will assure full compliance with the provisions of the
contract, as determined by the Contracting Officer. Preprinted certi-
fications will not be acceptable. All certifications shall be in the

9riginal. The 9riginal of all manufacturer’s certifications shall name
the appropriate item of equipment or material, specification, standard,
or other document specified as controlling the quality of that item
and shall have attached thereto certified copies of test reports upon
which the certifications are based. All certificates shall be signed by
the manufacturer’s official authorized to sign certificates of conformance
or compliance.

4.6 Laboratory Reports Shall cite the contract requirements, the
test or analysis procedures used, the actual test results, and include
a statement that the item tested or analyzed conforms or fails to con-
form to the specification requirements. Each report shall be conspicuously
stamped on the cover sheet in large red letters "CONFORMS" or "DOES NOT
CONFORM" to the specification requirements as the case may be. All test
reports shall be signed by the representative of the testing laboratory
authorized to sign certified test reports. The Contractor shall arrange
for immediate and direct delivery of the signed original of all reports,
certifications, and other documentation to the Contracting Officer.

4.7 Tabulation of Tests: In addition to the General Provisions
equiremtns for CQC test reports, prior to final payment the Contractor
shall obtain from each laboratory a tabulation of all tests it has per-
formed in connection with the construction qontract, including conforming
or nonconforming, and repeated test results. The tabulation(s) shall be
certified as complete, and signed by the auhorized representative of the
laboratory, and shall be delivered to the Contracting Officer.

5. QUALITY CONTROL REQUIREMENTS: In accordance with the General
Provisions Clause entitled "Contractor Inspection System", the Contractor
shall inspect and test all work under the contract and maintain records
of the inspections and tests. Approvals, except those required for field
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installations, field applications, and field tests, shall be obtained

before delivery of materials and equipment to the pr6ject site. Sur-

veillance of the inspection system will be performed by. the Contracting

Officer.

5.1 Factory.Tests: Unless otherwise specified, the Contractor

will arange for factory tests when.they are required under the contract.

5.2 Factory Inspection: Unlese otherwise spe6ified, the Contractor

will arrange for factory inspection when equired under the contract..

5.3 Field Inspections and Tests by the Contractor: The Contractor

shall furnish all equipment, instruments, qualified personnel, and

facilities necessary to inspect all work and perform all tests required

by the contract. All inspections and tests performed andtest results

received each day shall be included in the Daily Report to Inspector.

5.5 Approval of Testing Laboratories: All laboratory work under

this contract shall be performed by a laboratory approved by the Govern-

ment, whether the laboratory is employed by the Contractor, or is owned

and operated by the Contractor. The basis of approval includes the

fallowing:

a. Testing laboratories performing work in connection with

concrete, steel, and bituminous materials shall comply with ASTM E329,

except that the Contracting Officer will perform the function Of para-

graphs 3.4 and 3.5 therein in the absence of other Government approval.

b. Testing aboratories performing work not in connection

with concrete, steel, or bituminous materials shall comply with sections

3 and 4 of ASTM E329, except that the Contracting Officer will perform

the functions of paragraphs 3.4 and 3.5 therein in the absence of other

Government approval.

5.6 Repeated Tests and Inspections: The Contractor shall repeat

tests and inspections after each correction made to nonconforming

materials and workmanship ntil tests and inspections indicate the

materials, equipment, and workmanship conform to the contract require-

ments. The retesting and renspections shall be performed at no

additional cost to the Government.

5.7 Daily Report to Inspector: The Daily Report to the Inspector

Form NAVFAC 4330/34 shall be submitted to the Contracting Officer by

i0:00 A.M. on the working day following the day the work was performed.

05-79-4471
01401 4



;ONTRACT NUMBER

DESCRIPTION OF ITEMS

(a)

SHORT TITLE

SUBMITTAL STATUS LOG

"sEE INSTRUCTIONS ON REVERSE EFORE FILLING IN"

LOCATION

REQUIRES DATEACTION

O
ACTION"

(d); (e) (f), (g) (h) (i) (i) (k)

CONTRACTOR

PAQECF__.__

REMARKS



INSTRUCTIONS

I. This form may be used by the contractor for listing all material
submittals that require action by either the Contractor or the government.

2. Colums (a) through (e) should be completed by the contractor and
must include all submissions that are required bv the specifications.

3. As submittals are received and processed, the emaining columns are to
be Completed by the contractor.

4. In those instances where the contractor has approved the submittal under
his contract responsibility, there may be a dual Action Code under column (f);
e.g., "A/E", indicating approved as submitted and forwarded.to the ROICC for
record purposes.

5. In column (f) for those items requiring ROICC action (Action Code "D"),
the reason for forwarding to the ROICC should be entered in the column (i),
the Remarks column; e.g., gov’t approval required; waiver requested because
of variance, substitution, etc.

6. -Where no government action is required, (for contractor review/approval
items), there need be no entry in columns (h) and (i).

7. Column (j) is completed when material or equipment is delivered to the
project. Column (k) is completed only after verification that the delivered
item is that represented by the approved submittal.

ACTION CODE: To be used when completing columns (f) and (h)

A Approved as submitted

B Approved as noted

C Disapproved

D Forwarded to ROICC for action

E Forwarded to ROICC for record purposes
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SECTION 01507. ENVIRONMENTAL PROTECTION

1. ENVIRONMENTAL PROTECTION PLAN: The Contractor may be responsible
for the preparation and submission of an Environmental Protection Plan.

I.i Meeting: After the contract is awarded, but prior to the commence-
ment of the work, the Contractor shall meet with the Contracting Officer, or
his representative, and discuss the proposed Environmental Protection Plan.
The meeting shall develop mutual understanding relative to details of environ-
mental protection, including required reports and measures to be taken should
the Contractor fail to provide adequate protection in an adequate and timely
manner.

1.2 Submission: Not more than 14 days after award, the Contractor
shall submit for approval his proposed Environmental Protection Plan including:

a. A PCB spill control and countermeasure plan prior to decanting
or moving either of the PCB filled transformers.

b. Measures for protection of personnel to prevent contact with
PCB’s and for frst aid decontamination in event of splash or spill.

1.5 Review and approval meeting will be held within 28 days after receipt
of the plan. The submitted plan will be discussed and comments relative to
approval/revision provided.

2. GENERAL REQUIREMENTS: The Contractor shall provide and maintain
environmental protection during the life of the contract as defined herein.
The Contractor’s operations Shall comply with all Federal, State and Local
regulations pertaining to water, air, solid waste, and noise pollution.

3. DEFINITION OF POLLUTANTS:

S.l Non-Hazardous Wastes: Solid or liquid substances that are to be
discarded by the Contractor and that normally do not constitute a hazard
to mac. or to the environment. This incudes, but is not limited to, paper,
metal (other than toxic metals such as lead and mercury), masonry, wood,
brick, stone, asphaltic concrete, plastics, rubber, rubbish and concrete.

3.2 Hazardous Wastes: Solid and liquid substances that are to be dis-
carded by the Contractor and that constitute a significant active or potential
hazard to man and/or to the remainder of the environment. This includes,
but is not limited to, asbestos, glass,lea4, mercury, pesticides, herbi-
cides, other toxic chemicals and waste, liquid petroleum products, human
excrement, PCB’s, askarel, garbage, sediment and radioactive materials.

4. PROTECTION OF NATURAL RESOURCES: It is intended that the natural
resources within the limits of permanent work performed under this contract
be preserved in their existing condition or be restored to an equivalent
or improved condition upon completion of the work. The Contractor shall
confine his construction activities to areas defined by the work schedule,
plans, and specifications.
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materials.

5. CONTROL AND DISPOSAL OF HAZARDOUS AND NON-HAZARDOUS WASTES:

5.1 Non-hazardous wastes, except rubble, shall be picked up and
disposed of daily or placed in containers which are emptied on a weekly
schedule. All handling and disposal shall be so conducted as to prevent
contamination of the site and any other areas..The Contractor shall
transport all such waste and dispose of it in the Base Sanitary Land-
fit1, unless otherwise approved. If transporting any material off
Government property, the Contractor shall provide the Contracting
Officer a copy of State and/or local permit which reflects the respon-
sible agency’s approval of the disposal area and proposed waste disposal
methods. Rubble such as masonry, stone, concrete without reinforcing
steel, and brick shall be deposited as directed. Upon completion, the
work and disposal areas shall be left clean and natural looking. All
signs of temporary construction and activities incidental to construc-
tion of the required permanent work in place shall be obliterated.

5.2 Hazardous Wastes:

5.2.1 Garbage Disposal: The Contractor shall transport his garbage
to the Base Sanitary Landfill. However, the preparation, cooking and

disposing of food are strictly prohibited on the project site.

5.2.2 Liquid wastes shall be stored in corrosionresistant containers,
removed from the project site, and disposed of not less frequently than
monthly unless directed otherwise. Disposal of liquid waste shall be in
accordance with Federal, State and Local regulations. Fueling and
lubricating of equipment and motor vehicles shall be conducted in a
manner that affords the maximum protection against spills and evapora-
tion. For oil and hazardous material spills which may be large enough
to violate Federal, State and Local regulations, the Contracting Officer
shall be notified innnediately.

5.2.3 Askael contained in the two 75-KVA’ transformers.is a PCB, one
of the toxic substancescontrolled by the Federal Toxic Substance Control
Act CTSCA). Handling of the PCB or any tOxic substance listed in the
TSCA shall comply with all features of the TSCA.
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DIVISION 2. SITE WORK

SECTION 02100. CUTTING AND PATCHING

i. CUTTING shall be done by sawing along straight lines. The amount
cut out shall be the minimum necessary to accrmmKate the new work. No
flame cutting will be permitted.

2. HOLES shall be rotary drilled. The size shall be the minimum
necessary to accommodate the new work.

3. PATCHING shall be done with material which matbhes the existing
in quality and surface texture when finished, unless otherwise secified.

4. PAVEMENT REMOVAL AND REPLACEMENT: Where-it is necessary to
cut existing pavement, curbs, and gutters, the Contractor shall make
cuts with2neat parallel, straight lines. Cuts shall be made at least
one foot wider than trench width on each side of the trench. Pavement,
curbs, and gutters shall be replaced to same cross-section as the original,
using materials specified.
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SECTION 02110. DEMOLITION AND REMOVAL

1. SUBMITTALS: The procedures proposed for he accomplishment of

removal work shall be submitted to the Contracting Officer and approved
before work is started. The procedures shall provide for careful removal
and disposition of materials specified to be salvaged, coordination with

other work in progress and a disconnection schedule of utility services.
The procedures shall include a detailed description of the methods and
equipment to be used for each operation and the sequence of operations.

2. GENERAL REQUIREMENTS: The work includes the removal of two 750 KVA,
askaril-filled, transformers and two 2,500-ampere switchgears and related
equipment, as indicated or specified. All materials resulting from the
removal work, except as indicated or specified otherwise,shall become
the property of the Contractor and shall be removed from the limits of
Government property. Material to remain property of the Government
shall be disposedof in accordance with instructions of the Contracting
Officer.

5. DUST CONTROL: Dust resulting from removal work shall be controlled
to prevent the spread of dust to occupied portions of the building and to
avoid creation 6f a nuisance in the surrounding area. Use of water will
not.be permitted when it will result in, or create, hazardous or objection
able conditions such as ice, flooding and pollution.

4. PROTECTION:

4.1 Protection from the Weather: The interior of the building and
all materials and equipment shall be protected from the weather at all
times. Where removal of existing windows is necessary to accomplish
work, materials and workmen necessary to provide adequate and approved
temporary covering of exposed areas shall be kept in readiness at all
times. Temporary coverings shall be attended as necessary to insure
their effectiveness and prevent, displacement.

4.2 Protection of Personnel: Where the safety of personnel is
endangered in the area of remcval work, barricades shall be used and
advance notice shall be given to the Contracting Officer prior to begin-
ning of any such work.

5. USE OF EXPLOSIVES will not be permitted.

6. EXISTING FACILITIES TO BE REMOVED:

6.1 Removal of Equipment:

6.1.1 Removal of the two 750 KVA askaril-filled transformers, and
two 2,500-ampere switchgears as indicated shall terminate in a manner
and at a time satisfactory to the Contracting Officer. The two 750 KVA
askaril-filled transformers shall be drained into storage drums, removed, and
delivered to a location on the Base in accordance with instructions
of the Contracting Officer and regulations of EPA. When utility lines
are encountered that are not indicated, they shall be disposed of in
accordance with instructions of the Contracting Officer and disposal
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shall be covered by differing site conditions in accordance with the General
Provisions.

6.1.2 Each transformer shall be carefully and fully drained of the
askarel oil.

6.1.3 Transformer No. 1 and Switchgear "A" shall be the first substation
to be removed. The other substation shall be removed only after Transformer
No. 1 and Switchgear "A" have been replaced and-in operation.

6.1.4 The suggested route for the removed transformers is indicated.

6.1.5 The concrete curb around the existing two transformers shall not
be removed until the respective transformer has been drained of the askaril
o1 and completely flushed and ready for removal.

7. DISPOSITION OF MATERIAL:

7.1 Title to Materials: Title to all materials and equipment to be
removed, except as specified otherwise, is vested in the Contractor upon
receipt of notice to proceed. The Government will not be responsible for
the condition, "loss or damage of such property after notice to proceed.

7.2 Reuse of Materials and Equipment: Materials and equipment to be
reused or relocated shall be carefully, removed and stored to prevent
damage, and reinstalled as the work progresses.

7.3 Property of the Government: The two 750 KVA askari1-filled trans-
formers specified shall remain the property of the Government,.and shall
be carefully removed and delivered by the Contractor to a storage site
as directed within 10 miles of the work site. Askarel oil, to remain
property of the Government, shall be. placed in steel drums meeting the
strength and durability requirements of DOT Specifications 5, 5B, 17C or
17E and delivered to storage site like the tranformers. Items shall be
removed in a manner to prevent damage.

7.4 Materia for Contractor Salvage shall be stored as directed by
the Contracting Officer. Salvage materials shall be removed from Government
property before completion of the contract. Material for salvage shall
not be sold on the site.

8. CLEAN-UP

8.1 Debris and Rubbish Control: Debri and rubbish shall be removed
and transported in a manner that will prevent spillage on streets and
adjacent areas.

8.2 Regulations: Federal, State and local regulations regarding
hauling and disposal shall be complied with.
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SECTION 02200. EARTHWORK AND REMOVAL

I. GENERAL: Bids shall be based on the following:

a. That the surface elevations are as indicated.

b. That no pipes or other artificial obstructions, exgept
those indicated, will be encountered.

c. That hard material will not be encountered

In case the actual conditions differ substantially from those stated or
shown, or both, the provisions of the contract respecting an adjustment
for changed conditions shall apply, subject to the requirement of notifi-
cation thereunder being given. Hard material shall be definied as solid
ledge rock, firmly cemented unstratified masses or congolomerate deposits
possessing the characteristics of solid rock not ordinarily .removed without
systematic drilling and blasting, and any boulder, masonry, or concrete
except pavement, exceeding 1/2-cubic yard in volume.

2. PROTECTION OF VEGETATION, TRES AND SHRUBS shall be adequate to
prevent damage %o them from the Contractor’s operations. Upon completion,
existing vegetation, trees and shrubs shall remain in the same condition
as they were before the Contractor was allowed to proceed with construction
on site.

3. GRADING: The Contractor shall perform all grading in the areas
disturbed by construction. Surfaces which are to receive shellrock shall
be depressed as required to receive the shellrock. Existing grades which
are to remain and which are disturbed by the Contractor’s operations shall
be graded to provide surfaces suitable for the proper use of mowing machines.

4. DISPOSITION OF SURPLUS MATERIAL: Surplus soil material, rock not
required, and bituminous material removed shall be delivered to a lodation
as directed within eight miles of the site.

5. PROTECTION OF UTILITY LINS: Existing utility lines that are
indicated or the locations of which are made known to the Contractor
prior to excavating and tenching and that are to be retained, as well as
utility lines constructed during excavating and trenching operations,
shall be protected from damage dring excavating, trenching and backfilling,
and if damaged shall be repaired as directed by the Contracting Officer
at the Contractor’s expense. When utility lines that are to be removed
are encountered within the area of operation, the Contractor shall issue
written notification I0 hours in advance to the Contracting Officer stating
the necessary measures to be taken to prevent interruption of the service.

6. ELECTRICAL DUCTS OR CABLES: Trenches for cables or ducts shall
be of a depth that will provide not less than 18 inches of cover from
finished grade for cables under 600 volts and 24 inches of cables above
600 volts. Trenches for cables shall be cut to an over-depth of not less
than bedding and 3 inches,. Granular material shall be used for not less
than S inches bedding and S inches backfill over the cable.
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7. XCAVATING FOR APPUKTNANCHS: Excavating for manholes and
similar structures shall be sufficient to leave atileast 12 inches
in the clear between their outer surfaces and the embankment or shoring
which maybe used. Whenever unstable soil is encountered that is
incapable of supporting the structure in the bottom of the excavation,
such soil shall be removed to the depth necessary to obtain design bearing.
Unauthorized over-depths or over-depths in wet or otherwise unstable
soil shall be filled with satisfactory backfill material or concrete,
a-s directed, at the expense of the Contractor.
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SECTION 02444. CHAIN LINK FENCING

I. APPLICABLE PUBLICATIONS: The following publicatinns of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references-thereto:

FEDERAL SPECIFICATIONS:

R-F-191/GEN

RR-F-191/1A
RR-F-191/2A
RR-F-191/3A

RR-F-191/4A

Fencing Wire and Post Metal (and Gates, Chain Link Fabric,
and Accessories).

Fencing, Wire and Post, Metal (Chain Link Fence Fabric).
Fencing, Wire and Post, Metal (Chain Link Fence Gates).
Fencing, Wire and Post, Metal (Chain Link Fence Posts,
Top Rails and Braces).

Fence, Wire and Post, Metal (Chain Link Fence Accessories).

AMERICAN SOCIETY FOR TSTING AND MATERIALS (ASTM):

ASTMC94-78A Ready-Mixed Concrete.

2. MATERIALS:

2.1 Chain Link Fencing, Fabric, Gates, Posts, Top Rails and Braces,
and Accessories: RR-F-191/GEN and detailed specifications as referenced
herein.

2.1.1 Chain Link Fencing Fabric: RR-F-191/IA, Type I, zinc-coated
steel, 9 gage coated wire size. Mesh sixe shall be 2,inches. Minimum
weight of zinc for zinc-coated steel shall be 1.2 ounces per square foot
of uncoated wire. Selvage shall be knuckled at one selvage and twisted
and barbed at the other.

2.1.2 Chain Link Fencing Gates: RR-F-191/2A, Type I. Shape and size
of the gate frame shall be as indicated. Framing and bracing members shall
be round steel. Finish for steel shall be zinc-coated. Gate fabric shall
be as specified herein for chain link fencing fabric. Coating on steel
latches, stops, Singes, keepers, and accessories shall be zinc-coated steel
having weight of zinc-coating not less than 1.2 ounces per square foot. Gate
fabric shall be attached to the gate frame by methods standard with the manu-
facturer except that welding will not be permitted. Latches shall be arranged
for padlocking so that padlock will be accessible fromboth sides of the gate,
regardless of latching arrangement.

2.5 Chain Link Fencing, Post, Top Rails’and Braces: RR-F-191/SA; post
type I, class i, steel pipe; top rails type If, class i, steel pipe.
Materials shall be zinc-coated steel; weight of zinc-coating shall be 1.6
ounces per square foot on base metal surface.

2.1.4 Chain Link Fencing Accessories: RR-F-191/4A.

5. CONCRETE: ASTM C94, using 5/4-inch maximum size aggregate, and
having minimum compressive strength of 5,000 psi!at 28 days. Grout shall
consist of one part Portland cement to three parts clean, well-graded sand
and the minimum amount of water to produce a workable mix.
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4. INSTALLATION:

41 General: The fence shall be installed on previously prepared
surfaces to line and grade as..indicated. Fence installation shall be
in accordance with the fence manufacturer, printed installation instruc-
tions except as modified herein.

4.2 Excavation for concrete-embedded items shall be 8 inches by
8 inches by 12 inches except in bedrock. If bedrock is encountered beforeeaching the required depth, the excavation shall be continued to the
depth indicated or 18 inches into the bedrock, whichever is less, and
shall be a minimum of 2 inches larger than the outside diameter of the
post. Post holes shall be cleared of loose material. Waste material
shall be spread where directed by the Contracting Officer within one
mile of the site.

4.3 Post Setting: Posts shall be set plumb and in alignment. Posts
shall be set in concrete bases of 8 inches by 8 inches by 12 inches exceptin bedrock. Concrete shall be thoroughly compacted so as to be free of
voids and finished in a dome. Straight runs between braced posts shall
not exceed 500 feet. In bedrock, posts shall be set with a minimum of oneinch or grout aound each post. Grout shall be thoroughly worked into thehole so as to be free of voids and finished in a dome. Concrete and grout..shall be cured a minimum of 72 hours before any further work is done onthe posts.

4.4 Post Caps shall be of the design as required to accommodate the
top rail. Post caps shall be installed as recommended by the manufacturer.

4.5 Top Rail shall be installed before installing chain link fabricand shall pass through intermediate post caps. The top rail shall have
expansion coupling spaced as indicated.

4.6 Bottom Reinforcing Wire shall be installed before installing chain
link fabric and shall be pulled taut. Distance from bottom edge for installa-tion of reinforcing wire shall be two inches.

4.7 Fabric shall be pulled taut and secured to the top rail and bottomwire close to both sides of each post and at intervals of not more than24 inches on centers. Fabric shall be secured to posts using stretcherbars and ties or clips or by integrally weaving to integral fastening loopsof end, corner, pull, and gate posts for the full length of each post.Fabric shall be installed on the opposite side of posts from the areabeing secured. Installation of fabric shall’be such that bottom of fabricis at two inches above ground level.

4.8 Swinging Gates shall be hinged to allow 180-degree swing indirection as indicated and 90-degree swing in opposite direction.
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SECTION 02600. ASPHALTIC CONCRETE

i. APPLICABLE PUBLICATIONS: The following publication of the issue
listed below, but referred to thereafter by basic designationonly, foms
a part of this specification to the extent indicated by references thereto.

North Carolina Department of Transportation {NCDOT):

Standard Specifications for Roads and Structures July 1978

2. GENERAL REQUIREMENTS: All "Section" references refer to NCDOT
"Standard Specifications for Roads and Structures". In all references:

a. The articles entitled "Method of Measurement","’Basis
of Payment" and "Acceptance of Bituminous Materials" will not apply.

b. All references to "Engineer" shall mean "Contracting
Officer".

3. PRIME COAT: Work and materials shall be Grade MC-50 or RC-30
conforming to Section 600.

4. TACK COAT: Work and materials shall conform to Section 605.

5. ASPHALTIC CONCRETE SURFACE COURSE, also specified as "Bituminous
Concrete", shall be Type I-l, conforming to Section 645.

6. CRUSHED STONE: Work and materials shall conform to Section 520.

7. CONSTRUCTION EQUIPMENT:

7.1 Mixing Plant shall conform to the requirements of Section 610-5.

7.2 Spreading and Finishing Equipment shall be the electronic-
screed type and shall be capable of spreading the bituminous mixtures
to a uniform density striking a smooth surface true to cross- section
and producing a finish surface of the specified eveness. Electronic-
screed type equipment.will not be required on stone base course overlaying.

7.5 Compacting Equipment shall include a tandem roller.

8. CONSTRUCTION METHODS: Work shall conform to the sections
referenced hereinbefore and to the following

8.1 Before Commencing the operations on any portion of the work,
the surface of the existing pavement and any new base course shall be
thoroughly cleaned of all foreign matter, including grass, by mechanical
means, if feasible.
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8.2 Patchwork: All asphalt .surfacing and loose stone base course
shall be removed. Stone base course materials removed shall be replaced
with a new stone base course and asphaltic concrete mixture. The tack-
work shall be accomplished in advance of placing the surface course,’and
the surface course placed continuously over the entire area.

8.3 Placing of the Asphaltic Concrete shall be as nearly continuous
as possible. The rollers shall pass over the unprotected end of the mix-
ture only when layin is discontinued for sufficient time to permit the
mixture to cool, in which case, a joint shall be made by cutting back
the surface course to expose a granular surface for its full depth to
bond with the fresh mixture. When laying is resumed, th exposededge
shall be coated with hot asphaltic cement and the fresh mixtUre raked
against the joint, thoroughly tamped with hot tamps and rolled.

8.4 Pinishe& Surfaces shall be uniform in texture and appearance
and free from cracks and creases. The finished surface shall vary
not more than 1/8-inch when the test for smoothness is performed with
a lO-foot straightedge. The finished thickness shall be not less than
the specified thickness minus 1/8-inch. Where the irregularities of
the surface or the deficiency in depth is more than the specified
tolerances, the defective work shall be removed and replaced with new
material, as directed, without additional cost to the Government.

8.5 Bituminous Materials and/or Mixture shall not be produced or
placed when weather is rainy or foggy, or when the air temperature is
less than 40 degrees Fahrenheit in the shade away from artificial heat.

8.6 Protection of Pavement: After final rolling, no vehicular
traffic of any kind shall be permitted on the pavement util it has
cooled and hardened.

END
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DIVISION 3. CONCRETE

SECTION 03500. CAST-IN-PLACE CONCRETE

i. APPLICABLE PUBLICATIONS: The following publications of the
issues listed below, but referred to thereafter by basic designation
only, form a part of this specification to the extent indicated by
the references thereto:

AMERICAN CONCRBTB INSTITUTE (ACI)

ACI 211.1-74

ACI 308-71
ACI 31S-74

ACI 318-77
ACI 347-78

Recommended Practice for Selecting Proportions for
Normal Weight Concrete
Curing Concrete.
Manual of Standard Practice for Detailing Reinforced
Concrete Structures
Building Code Requirements for Reinforced Concrete.
Recommended Practice for Concrete Formwork.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM):

C150-78 Portland Cement.

2. MATERIALS shall conform to the requirements and reference
documents listed.

2.1 Concrete shall be ready-mixed concrete meetig design requirements
of ACI 211, made with cement conforming to ASTM C150.

2.2 Reinorcement shall be in accordance with AC 315.

2.3 Formwork shall conform to ACI 347.

2.4 Curing concrete shall be in accordance with ACI 308.

3. WORKMANSHIP: All work shall meet requirements of ACI 318. The
surface immediately under concrete installed on grade shall be wetted as
directed immediately before the concrete is placed. Reinforcing shall
be placed prior to beginning concrete pour. here concrete abuts, adjoins,
or overlays existing concrete, approved expansion joints, bonding agents,
or surface preparations shall be used.

4. CONCRETE FINISHES: All interior concrete slabs shall receive a
steel trowel finish level within I/8-inh in I0 feet. Exterior concrete
shall be in a direction transverse to that of traffic or at right angles
to the slope of the slab. Floated finishes may be used on foundations,
footings, and related concrete with approved by the Contracting Officer.
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DIVISION 5. METALS

SECTION 05500. MISCELLANEOUS METALS

1. APPLICABLE PUBLICATIONS: The following publications of the
issues listed below, but referred to thereafter by basic designation
only, form a part of this specification to the extent indicated by
the references thereto.

American Society for Testing and Materials (ASTM):

A153-78
A525-78

Zinc-Coating (Hot-Dip) on Iron and Steel Hardware.
Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process.

2. ZINC-COATING shall be applied to all ferrous metals. Zinc-
coating shall conform to ASTM A153 or ASTM A525, coating G-90.

3. NON-FERROUS METALS shall be protected from corrosion by a coating
according to manufacturer’s recommendation.

4. DISSIMILAR METALS shall be protected by having contact surfaces
coated with a heavy coat of bituminous paint. Aluminum surfaces to be
embedded in plaster or mortar shall be protected with a heavy coat ofbituminous paint or clear non-staining 9r non-yellowing colorless coating.

5. FASTENERS, ANCHORS, ANCHOR BOLTS and similar items necessaryfor installation of the work shall be provided. Sizes, types, and
spacing of anchors and bolts not indicated or specified otherwise shallbe as necessary for their purposes. Anchors and bolts in contact withferrous metal shall be zinc-coated steel and those adjacent to non-ferrousmetal shall be of the same or approved metals compatible’with the
materials which they adjoin.

6. INSERTS AND SLEEVES: Inserts of suitable and approved typesshall be provided where required for the support or anchorage of equip-ment and finish donstruction. Inserts shall be gray or malleable ironcastings or of galvanized steel.unless indicated or specified otherwise.

7. FINISHING: All surfaces of ferrous metal not zinc-coated orencased in concrete shall be shop painted in colors to match existingadjacent surfaces.

END
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DIVISION 16. ELECTRICAL

SECTION 16011. GENERAL REQUIREMENTS, ELECTRICAL

I. APPLICABLE PUBLICATIONS: The publications listed below, but
referred to thereafter by basic designation only, form a part of this
specification to the extent indicated by the references thereto.
Where a number in parenthesis is suffixed to the specification number,
it denotes the effective amendment to the specification.

FEDERAL SPECIFICATIONS:"
TT-E-496B (2)
TT-P-28E

Enamel, Heat-Resisting (400 Degrees Fahrenheit), Black.
Paint, Aluminum, Heat Resisting (1200 Degrees Fahrenheit).

MILITARY SPECIFICATIONS:

MIL-T-IS2B (2)

MIL-I-24092B

Treatment, Moisture-Fungus Resistance of Communications,
Electronic and Associated Equipment).
Insulating Varnish, Electrical Impregnating.

2. APPLICATION: This section applies to all sections of Division 16
Of this project; except as specified otherwise in the individual sections.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturers’ data and
certificates for equipment, materials, finish and pertinent details for
each system shall be submitted and approved before procurement, fabrica-
tion or delivery of such items to the job site. Partial submissions
are not acceptable and such submittals will be returned without review.
Descriptive data shall be annotated to show the specific model, type
and size of each item the Contractor proposes to furnish.

3.1 Shop Drawings: The drawings shall be a minimuurof 8-inches by
11 inches in size, except as specified otherwise, and shall include
plans, elevations, and sections of equipment and control spaces identi-
fying and indicating proposed location, layout and arrangement of items
of equipment, control panels, accessories, elementary diagrams, wiring
diagrams, and any other items that must be shown to assure a coordinated
installation. Wiring diagrams shall have their terminal identified and
shall indicate the internal wiring for each item of equipment and the
interconnection between the items. Drawings also shall indicate adequate
.clearance for operation, maintenance and replacement of operating equipment
devices. If any equipment is disapproved, drawings shall be revised to
show acceptable equipment resubmitted.

3.2 Manufacturer’s Data: Information shall be submitted for all
material and equipment as specified in the individual sections that the
Contractor proposes to furnish for accomplishment of the contract work.
Submittals for each manufactured item shall be manufacturer’s descriptive
literature, diagrams, performance and characteristic curves, and catalog
cuts, and shall include manufacturer’s name, trade name, catalog model
or number, nameplate data, size, layout dimensions, capacity, speci-
fication reference, applicable Federal and military specification references,and all other information necessary to establish contract compliance.
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3.5 Listings and Labels of Compliance: /here equipment or materials

are specified to conform to requirements of the standards of organizations
such as Underwriters’ Laboratories (UL), that use a label or listing as

method of indicating compliance, proof of such conformance shall be sub-
mitted and approved. The label or listing of the specified organization
will be acceptable evidence. In lieu of the label or listing, the
Contractor shall submit a certificate from an independent testing organi-
zation adequately equipped and competent to perform such services, and

approved by the Contracting Officer, stating that the item has been

tested in accordance with the specified organization’s test methods and
that the item conforms to the specified organization’s standard.

3.4 Certified Test Reports: here specified in the individual
sections and before delivery of materials and equipment, .certified
copies of the reports of all tests required in referenced publications
shall be submitted for approval.

4. POSTED OPERATING INSTRUCTIONS: Operating .instructions approved
by the Contracting Officer shall be provided for each system and each
principal piece of equipment for use of operation and maintenance personnel.
The operating instructions shall include wiring and control diagrams,
showing the complete layout of the entire system, including equipment,
devices, and control sequence and shall be framed under glass or in
approved laminated plastic and posted where directed by the Contracting
Officer. Printed or engraved operating instructions for each principal
piece of equipment, including startup,-proper adjustment, operating,
lubrication, shutdown, safety precautions, procedure to followin the
event of equipment failure, and any other necessary items of instruction
as reconnended by the manufacturer of the unit shall be attached to or
posted adjacent to the piece of equipment. Operating instructions
exposed to the weather shall be made of weatherresisting materials or
shall be suitably enclosed to be weather protected. Operating.instructions
shall not fade when exposed to sunlight and shall be secured to prevent
easy removal or peeling.

5. DELIVERY AND STORAGE: Equipment and materials shall be properly
stored, adequately protected, and carefully handled to prevent damage
before and during installation. Equipment and materials shall be handled,
stored, and protected in accordance with the manufacturer’s recommenda-
tions and as approved by the Contracting Officer. Electrical conduit
shall be stored to provide protection from the weather and accidental
damage. Plastic conduit shall be stored on even supports and in loca-
tions not subject to direct sun rays or excessive heat. Cables shall be
sealed, stored and handled carefully to avoid damage to the outer covering
or insulation and damage from moisture and weather. Damaged or defective
items, in the opinion of the Contracting Officer, shall be replaced at
no cost to the Government.

6. CATALOGED PRODUCTS: terials and equipment shall be essentially
the cataloged products of manufacturers regularly engaged in production
of such materials or equipment and shall be manufacturer’s latest design
that complies with the specification requirements. aterials and equip-
ment shall essentially duplicate items that have been in satisfactory
commercial or industrial use at least two years prior to bid opening.
here two units of the same class of equipment are required, those units
shall be products of a single manufacturer. However, the component parts
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of the system need not be the product of the same manufacturer. Each
item of equipment shall have the manufacturerts name and address, and
the model and serial number on the nameplate securely affixed in a
conspicuous place. The nameplate of the distributing agent will not
be acceptable. Nameplates for electrical apparatus shall conform t
NEMA standards.

7. FUNGUS CONTROL: Electrical equipment shall be treated to
resist fungus and moisture.

7.1 Electrical components such as switches, fuses and contacts,
shall not be treated. Other materials and components which are inherently
fungus resistant or are protected by hermetic sealing need not betreated.

7.2 Circuit elements, not covered above and which have a temperature
rise of not more than 75 degrees Fahrenheit when operating at full load,
shall be coated with a fungus resistant varnish conforming to MIL-V-175.
The method of tr6atment shall be in accordance with MIL-T-152. Circuit
elements include, but are not limited to, cable, wire, switchboards,
panelboards, terminal and junction blocks, junction boxes, capacitors,and coils.

7.5 Circuit elements such as motor coils, generator and dry typetransformer windings, and similar electrical components, which have atemperature rise exceeding 75 degrees Fahrenheit when operating at fullload, shall not be coated with a fungioxic compound. Instead, such
components shall be given two coats of varnish conforming.to Type M,Class 150 and one sealer coat conforming to Type M, Class 150 ofMIL-I-24092. The coats shall, be applied by the vacuum-pressure, immersion,centrifugal, pulsating-pressure or built-up method so.as to fill allinterstices in the coils and precludethe entrapment of air or moisture.The sealer coat may also be applied by brushing or spraying.

8. MANUFACTURR,S PCOMNDATIONS: Where installation proceduresor any part thereof are required to be in accordance with the recommenda-tions of the manufacturer of the material being installed, printed copiesof these reconmendations shall be furnished to the Contracting. Officerprior to installation. Installation of the item will not be allowed toproceed until the recommendations are received. Failure to furnishthese recommendations can be cause for rejection of the material.

9. MCHANICAL REQUIReMeNTS.: The interconnecting power wiring andconduit; control wiring rated over 120 volts and conduit; the motorcontrol equipment forming a part of motor cofftrol cente.rs, of switch-gear assemblies, and the electrical power circuits are included underthis division. The electrJ.cal components of mechanical equipment suchas motors, motor starters, control or push-button station, float orpressure switches, solenoid valves, electrical disconnecting (isolating)means and other devices functioning to control associated mechanicalequipment are specified in the appropriate sections covering such work.Interconnecting wiring for components of packaged equipment shall beprovided as an integral part of the equipment as specified elsewhere inthe appropriate sections covering such work.
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10. COORDINATION: Electrical work shall be coordinated with
other trades involved in the construction project. All work shall be
carefully laid out in advance, coordinating architectural, structural,
mechanical and electrical features of construction.

11. PAINTING OF EQUIPMENT: Bquipment painting, both shop and field
applied, shall be as specified herein, and provided under Section 09910.
It is desirable that all paint be shop applied; however, if the manu-
facturer’s standard shop painting system does not meet these requirements,
field painting shall be provided.

11.1 Optional Paint Systems: Manufacturer’s standard equipment
painting systems may be provided in lieu of the systems specified herein
before, provided the Contractor submits certification that the painting
system applied Will withstand 125 hours in a salt-spray fog test, except
that equipment located outdoors shall withstand 500 hours in a salt-spray
fog test. Salt-spray fog test shall be in accordance with ASTM Bl17
using a 20 percent sodium chloride solution. Immediately after comple-
ion of the tes, the paint shall show no signs of blistering, wrinkling
or cracking; no loss of adhesion, and the specimen shall show no signs
of rust creepage beyond 0.125-inch on either side of the scratch mark.
The film thickness of the factory paint, system applied on the equipment
shall not be less than the film thickness used on the test specimen.
If manufacturer’s standard painting system is being propose4 for use
in lieu of specified systems using TF-E-495 or TT-P-28, certifications
that the manufacturer’s standard system will conform to the heat resistance
requirements of TT-E-496 or TT-P-28 as applicable, shall be submitted in
addition to other certifications.
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SECTION 16300. ELECTRICAL DISTRIBUTION, EXTERIOR

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but. referred to thereafter by basic designation only,.form a
part of this specification to the extent indicated by references thereto.
nere a number in parenthesis is suffixed to the specification number, it
denotes the effective amendment to the specification.

FEDERAL SPECIFICATIONS:

J-C-50A
J-C-145B(1)
QQ-W-545D
RR-F-621B
SS-S210A(1)

TT-E-489F (1)
TT-P-645

Cable and Wire, Electrical (Power Fixed Installation).
Cable, Power, Electrical and Wire, Electrical (Weather-Resistant).
Wire, Electrical (Uninsulated).
Frame, Cover, Grating, and Step, anhole.
Sealing Compound, Preformed Plastic, for Expansion Joints
and Pipe Joints.
Enamel; Alkyd, Gloss (for Exterior and Interior Surfaces).
Primer, .Paint, Zinc-Chromate, Alkyd Type.

MILITARY SPECIFICATIONS:

MIL-B-7885B Brazing of Steels, Copper, Copper Alloys, Nickel Alloys,
Aluminum and Aluminum Alloys.

MILrC-18480A(3) Coating Compound, Bituminous Solvent, Coal Tar Base
IL-I-15126F(2) Insulation Tape, Electrical, Pressure Sensitive Adhesive

and Pressure SensitiveThermosetting Adhesive.
MIL-H-SS055B Hardware, Pole Line, With Supplement IA.
MIL-P-15528C(1) Primer, Pretreatment (Formula No. I17 for Metals).

5-74

ASSOCIATION OF EDISON ILLINATING COANIES (AEIC):

Specification for Polyethylene and Cross-Linked Polyethylene
Insulated Shielded Rower Cables Rated 5 hrough 59 KV;
Fourth Edition.

AERICAN SOCIETY FOR TESTING AND TERIALS (ASTM):

B231-74
B597-74
B599-74
C309-74
C52-73

Concentric-Lay-Stranded Aluminum Conductors.
Concentric-Lay-Stranded 5005-H19 Aluminum Alloy Conductors.
Concentric-Lay-Stranded, 6201-T81 Aluminum Alloy Conductors.
Liquid Membrane Forming Compounds for Curing Concrete.
Sewer and Manhole Brick (made from clay or shale).

INSITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE):

48-1975 High-Voltage Alternating Current Cable Terminations,
Standard Test Procedures and Requirements.

INSULATED POER CABLE ENGINEERS ASSOCIATION (IPCEA):

S-19-81-1969
(R Jun 76)
S-61-402-1973
(R Aug 74)
S-66-524-1971
(R Jun 76)
S-68-516-1976

Rubber Insulated Wire and Cable for the Transmission and
Distribution of Electrical En@rgy.
Thermoplastic Insulated Wire and Cable for the Transmission
and Distribution of Electrical Energy.
Cross Linked Thermosetting Polyethylene Insulated Wire and
Cable for the Transmission and Distribution of Electrical Energy,
Ethylene-Propylene-Rubber-Insulated Wire and Cable for the
Transmission and Distribution of Electrical Energy.
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LA 1-1976
SG 2-1975
SG 15-1977

TC 8-1974

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (I):

Lightning Attester.
I-LighVoltage Fuses.
Automatic Circuit Reclosers, Automatic Line Sectionalizers,
and 0il-Pilled Capacitor Switches.
xtra Strength Plastic Utilities Duct for Underground
Installation.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):

70-1978 National Electrical Code.

UNDERWRITERS’ LABORATORIES, INC. (UL)

1-1975 (R 76) Flexible Steel Conduit.
467.1972 (R 76) Grounding and Bonding.Equipment,
510-1976 Insulating Tape
514-1974 (R 77) Outlet Boxes and Fittings.

C2-1975
C29.1 to
C29.7-1961
C80.i-1966
(R 1971)

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI):

National Electrical Safety Code.

Wet Process Porcelain Insulators.
Rigid Steel Conduit, Zinc Coated.

318-71
(1974 SUP)

AMERICAN CONCRETE INSTITUTE (ACI)

Building Code Requirement for Reinforced Concrete.

2. QUALITY CONTROL: All field tests to determine conformance with the
specified requirements shall be performed in the presence of the Contracting
Officer.

5. SUBMITTALS

5.1 Shop Drawings (SD) and Catalog Data (CD) for the following items
shall be submitted to and approved by the Contracting Officer:

High voltage cable (CD)
Handholes (CD)
Potheads (CD)
Lightning Arresters (CD)
Conduit, galvanized coated steel (CD)
Terminators (CD)
Fuses (CD)
Splices (CD)
Pole Top Switches
Fence (CD)

05-79-4471
16500 2



5.2 Manufacturer’s Certifications shall be submitted to the ContractinE
Officer for the following items:

Condut, metal flexible
Conduit fittings
Wires and cable, 600-volt and less
Pole, hardware
Insulator
Overhead conductor
Tapes
Ground rods

4. GENERAL REQUIREMENTSinclude those specified in Section 16011 and
as specified herein. Prevention of corrosion: Metallic materials shall
be protected against corrosion. Outdoor equipment shall be given a rust
inhibiting treatment and standard finish by the manufacturer. Aluminum
shall not be use in contact with the earth, and where connected to dis-
similar metal, shll be protected by approved fittings and treatment.
Steel conduits installed underground shall be coated with an approved
asphaltic paint, plastic coating, or shall be wrapped with a single layer
of a pressure sensitive plastic tape, half lapped.

5. SERVICE:

5.1 Underground Service into building, shall .terminate at a point five
feet outside the building and projections thereof. Connections of the
underground service to the service switch, panelboard or load center is
included in other sections of giision 16. Ends of the underground conduit
shall be protected by threaded metal caps until connections are made.

5.2 Electrical Characteristics:.f0r this project shall be 12470 Delta
volts primary, three phase, three wire, 60 Hertz and 2087120 Y volts
secondary, three phase.

6. MATERIALS, EQUIPLMENT AND ASSEMBLIES:

6:i Electrial Tapes: Tapes used for electrical insulation and other
purposes in wire and cable splices, terminations, repairs and miscellaneous
purposes shall conform to UL 510 and shall be UL approved for the specific
application.

6.2 Calking Compound: Compound for the sealing of conduits, ducts,
pipes, and sleeves shall be of a puttylike consistency workable with the
hands at temperatures as as 55 degrees Fahrehheit, shall not slump at a
temperature of 500 degrees Fahrenheit, and shall not harden materially when
exposed to air. The compound shll readily clak or adhere to clean surfaces
of the materials with which it is designed to be used. The compound shall
have no injurious effects upon the hands of workmen or upon the materials.

6.3 Pothead, Porcelain Insulator for all Types of Cable: Except as
indicated or specified otherwise, potheads as specified herein shall be
provided for all terminat}ons of single and multiconductor power and
lighting cables for service above 600 volts. The pothead shall be the
product of one manufacturer, and shall conform to the requirements of
IEEE Standard No. 48 for class 1 temminations. The manufacturer shall
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furnish all components including complete instructions which shall be
followed for assembly and installation, suitable for the type and
materials of the cable terminated. The pothead shall consist of a porcelain
insulator or insulators, cable connector-hoodnut assembly and aerial lug
as required, metal body and supporting bracket, sealed cable entrance
and support and insulating compound as necessary. Pothead installa-
tions shall include stress relief for shielded cables. Potheads for use
with lead-sheathed cable shall be the wiped joint t/pe, and those for
mounting on conduit shall be the stuffing box. type with conduit coupling and
means for securing and sealing the cable. Means for securing and grounding
armor of metallic armored cable shall be included as necessary. Separate
parts of copper or copper alloy shall not be used in contact with aluminum
or aluminum alloy parts in the construction and installation of potheads.

6.4 Metal Conduit, Fittings and Accessories:

6.4.1 Rigid Metal Conduit: Unless indicated or specified otherwise,
rigidmetall.conduit shall be zinc coated rigid steel. Rigid steel conduit
shall conform to ANSI C80.I. Aluminum conduit shall not be installed
underground or encased in concrete and shall not be used with brass or
bronze boxes or "fittings. Except where indicated or specified otherwise,
rigid metal conduit installed underground shall be encased in concrete
as specified for underground duct lines. Bushings shall be provided on
each end of conduit sleeves which pass through cable vault walls and roofs.

6.4.2 Flexible Metal Conduit shall conform to UL-I.

6.4.3 Fittings, Boxes, covers and Outlets: Fittings and accessories
for rigid metallic conduit and flexible steel conduit shall conform to
UL 467 and UL 514, as applicable and shall meet the following require-
ments: Fittings, boxes, covers and outlets for use in odtdoor Work and in
exposed indoor work, shall be cast or alleable iron or cast aluminum, and
shall have threaded hubs. Where used with aluminum conduit in wet locations,
they shall be of aluminum alloy containing less than one percent copper.
Iron or steel fittings, except bar hangers, shall be cadmium or zinc coated.
Juncti6n boxes sll conform to UL 514. Each box shall have the volume
required by the NationalElectrical Code for the number of conductors
enclosed in the box and shall meet the requirements of the National Electrical
Code for installation of boxes and fittings. Cast metal conduit outlets and
entrance caps shallconform to UL 514 and shall be cadmium or zinc coated
if of ferrous metal.

6.4.4.Exposed Conduits, including poles’risers and elbows for stub
ups shall be hot dipped galvanized rigid steel conduit.

6.5 Plastic Condut shall be polyvinyl chloride (PVC) and conform to
NEMA TC-8. Use and installation shall be in accordance with the National
Electrical Code requirements for the installation of nonmetallic rigid
conduit. PVC conduit fo concrete encasement shall be type EB. Couplings
shall provide a watertight joint and shall be of the same material as the
conduit.
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6.6 Wires and Cables: Conductor sizes are expressed in American Wait
Gage (AWG) or in circular mils. Unless otherwise noted, conductor and
conduit sizes indicated are for copper conductors. Overhead power trans-
mission and primary distribution line conductors shall be as hereinafter
specified. Insulated aluminum or collper clad aluminum conductors may be
used in lieu of insulated copper conductors on conductors rated over 600 volts.
Ali conductors No. 6 AWG and smaller shall be copper. All grounding conductors
shall be copper. If aluminum or copper clad aluminum conductors are used,
the conductors shall have equivalent copper conductor current carrying
capacity and the conduit sizes shall be increased to provide the maximum
conduit fill in accordance with the National .lectrical Code. If aluminum
conductors are used, Contractor shall use particular care in making up
joints and terminations. Surface oxides shall be removed by cleaning with
a wire brush or emery cloth. Joint compound shall be used for connecting
aluminum to aluminum.

6.6.1 Connectors and Terminals shall be designed and approved for use
with the associated conductor material, and shall provide a uniform compres-
sion over the entire contact surface. Solderless terminal lugs shall be
used on all stranded conductors. For connecting aluminum to copper, con-
nectors shall be the circumferentially compressed, metallurgically bonded
tyep.

6.6.2 Overhead Power Transmission and Primary Distribution Line
Conductors: Conductors shall be of th type indicated or specified. Unless
specified otherwise, the line conductors shall be bare and comply with the
following specifications:

a. Copper conductors, hard drawn and medium hard drawn, shall
conform to QQ-W-343.

b. Aluminum conductors shall conform to ASTM B-251.

c. Aluminum alloy conductors shall conform to ASTM B-597 or B-399.

6.6.5 Underground cabling and equipment shall conform to the respective
specifications mid other requirements specified herein:

a. Groundingconductors shall be No. 6 AWG copper for grounding
cable sheathes, cable shields, conduit, and equipment, and No. 4 AWG copper
for grounding lightning attesters to ground rods for ground systems as shown.

b. Neutral conductors shall have ype TW insulation.

c. Cable for 12.47 KV distribution system shall be cross linked
thermosetting polyethylene insulated cable conforming to IPCEA S-66-524,
as applicable and AEIC No. 5-74. Cable shall be single conductor, employing
concentric, Class B stranded copper conductor. Cable shall have conductor
and insulation shielding. Insulation shielding shall be metal wire type
consisting of a concentric serving of wires according to IPCEA S-66-524.
Cable shall be rated k5 kv with insulation and jacket thickness of .080 and
41740 area mils, respectively. Cable shall have a pol)rviny chloride jacket.
Contractor shall be responsible for determining the cable cutting lengths.
Lengths shown, on the drawings are for estimating purposes only. Conductor
size shall be as indicated.
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d. All circuits 600 volts and less, including service entrances,
shall be served by type USE cable, rated 500 volts, unless otherwise indi-
cated or specified. Conductors shall be copper or aluminum or copper clad
aluminum of equivalent ampacity. Conductor size and number of conductors
in each cable shall be as indicated. Cable shall be color coded. Conductor
identification shall be provided within each enclosure where a tap, splice
or termination is made. Conductor identification shall be by color coded
insulated conductors, plastic coated self-sticking printed markers, colored
nylon cable ties and plates or heat shrink type sleeves. Control circuit
terminations shall be properly identified.

Colors to be used in codingshall be:

208 Volt System

Nautral White
Phase A Black
-Phase B Red
Phase C Blue
Grounding Conductor Green

6.6.4 Bare’copper wire for grounding, bonding and other uses when not
specified otherwise shall conform to QQ-W-545.

6.6.5 Secondary line and service wires and cables of the weather
resistant, insulator supported type shall be polyethylene covered and shall
conform to J-C-145. Service entrance cables shall conform to J-C-50.

6.6 Wires and cables for locations and uses not specified above shall
be suitable for the purpose and in accordance with the National Electrical
Code.

6.7 Wood Poles, Cross Arms and Hardware:

6.7.1 Hardware shall be of standard type manufactured for pole line
construction. Miscellaneous steel hardware, including bolts, washers,
locknuts, eyenut, guy attachments, guy clamps, etc., shall conform to
MIL-H-55055, shall be hot dip galvanized.

6.7.2 Metal pins shall be zinc coated forged steel with lead thread
height to suit the insulator provided, but not less than 41/2 inches high
by 5/8-inch diameter. Shoulder shall be not less than 2-inch diameter,
designed to distribute load uniformly to the crossarm. Shank shall be not
less than 5/8-inch diameter by 5-5/4-inch length, equipped with 2-inch square
washer, nut, and locknut, and shall proect not less than I/8-inch nor more
than 2 inches beyond locknut. Zinc coated, broad base corner pins shall
be used where indicated.

6.7.5 Insulators for line wires having a potential of 600 volts or
less shall be of porcelain or glass; those for wires having a higher potential
shall be of porcelain. Porcelain line insulators shall conform to ANSI C29.2
to C29.7 inclusive, and shall be the type that will not cause interference
to radio receiving equipment. Mechanical strength of suspension insulators
shall exceed the ultimate strength of the conductor attached thereto. Insu-
lators for various uses shall have ratings not lower than the classes indicated
in the following table:
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MINIMUM RATING OF INSULATORS IN TERMS, OF CLASS

Service Pi._n Lie Post Suspension

5,000 V and below 55-3 52-2

5,001-15,000 55-5 57-1L or 15 2 x 52-2

2,001-35,000 56-5 57-5L or 53 3 x 52-4

6.8 Ground Rods:

6.8.1 Copper Clad Steel Ground Rods: Rods shall be olled to a com-
mercially round shape from a welded copper clad steel mmuufactured by the
molten-welding process or by the electro-formed process molecularly bonded.
They shall have mu ultimate tensilestrength of .75,000 pounds per square
inch and an elastic limit of 49,000psi. The rods shall be not less than
3/4-inch in diameter by 10 feet in length and shall have a hard, clean,
smooth, continuous copper surface and the proprtion of copper shall be uniform
throughout the length of the rod. The copper shall have a minimum wall thick-
ness of O.O13-ich at any point on the rod. Each ground rod shall be die-stamped
near the top with the name or trademark of the manufacturer and the length.of
the rod in feet.

6.9 Lightning Attesters: Distribution valve type 9 kv attesters shall
conform to NEMA LA-1, shall be designed for outdoor service, and shall be
equipped with suitable mounting brackets for the applicable method of
mounting.

6.10 Materials for Manholes and Handholes:

6.10.1 Concrete shall be as specified in section entitled "Cast-in-
Place Concrete".

6.10.2 Brick used where indicated shall be sewer and manhole brick
conforming to ASTM C32, grade MS.

6.10.3 Mortar shall be mixed in proportions of 1 part Portland cement,
1/4 part hydrated lime and between 2% and 3 parts sand by volume.

6.10.4 Metal Frames, Covers and Gratings, except as indicated or specified
otherwise, shall conform to RR-F-621 and shall be of cast iron. Frames and
covers of steel shall be welded by qualifie welders in accordance with
.standard commercial practice. Steel covers shall be rolled steel flovr
plate having an approved antislip surface. Steel gratings shall be of
welded construction and conform to the applicable requirements of RR-G-661,
type I. Hinges shall be of wrought Steel, 5 by 5 inches by approximately
3/16-inch thick, without screw holes, and shall be for full surface applica-
tion by fillet welding. Hinges shall have fast pins and five knuckles. The
surfaces of plates under hinges shall be true after the removal, by grinding
or other approved method,of raised lugs.

6.10.5 Pulling-in Irons shall be steel bars bent in the form indicated,
and cast in the walls and floors. In the floor they shall be centered under
the manhole cover,.and in walls they shall be not less than 6 inches above
or below, and opposite the conduits enting the manhole. Pullin-in irons
shall project into the manhole approximately 4 inches. Irons shall be
zinc-coated after fabrication. 05-79-4471
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6.10.6 Cable racks, including cable rack arms and insulators, shall
be sufficient to accommodate the cables. Racks shall be spaced not more
than three feet aprt and each manhole wall shall be provided with a
minimum of two racks. The wall bracket shall be 4 inches by approximately
11/2 inch. by 3/16-inch by 48 inches long Cmiimum) channel steel. Slots for
mounting cable rack arms shall be spaced at 8-inch intervals. The cable
rack arms shall be of steel or malleable iron and shall be of the removable
type. Insulators shall be dry-process .glazed porcelain. The metal portion
of racks shall be zinc-coated after fabrication.

6.11 Transformers and:.switchgear shall be as specified in Sections
16462 and 16475.

7. INSTALLATION:

7.1 General Requirements: Electrical installations shall conform to
the National Electrical Safety Code, the National Electrical Code, and to
the requirements pecified herein.

For installation of underground systems refer to Section 16301.

7..’2 Construction of Handholes:

7.2.1 Workmanship: Handholes shall be poured in place or may be ofprecast construction as specified hereinafter. Horizontal concrete surfaces
of floors shall have a smooth trowel finish. Concrete shall be cured by
applying two coats of white pigmented membrane forming-cuing compound in
strict accordance with the manufacturer’s printed instructions, except that
precast concrete may be steam cured. Curing compound.shall conform to
ASTM C309. Handholes shall be standard type 2 as indicated. Duct entrances
shall be located near the corners of handholes to facilitate cable racking.Covers shall fit the frames without undue play. Steel and iron shall be
formed to shape and size with sharp lines and angles. Cstings shall be
free from warp and blow holes that may impair their strengh or appearance.
Exposed metal shall have a smooth finish and sharp lines and arrises.
Provide all necessary lugs, rabbets and brackets. Set pulling-in irons
and other built-in items in place before depositing concrete.

7.2.1.1 Optional Precast Concrete Construction: In lieu of poured-
in-place concrete manholes and handholes, the Contractor may, at his option,
provide precast concrete structures, subject to the requirements specifiedbelow. Precast units shall be the product of a manufacturer regularly
engaged in the manufacture of precast concrete products, including precast
manholes.

a. General: Precast concrete, handholes shaave the same
accessories and facilities as required for pured-in-place manholes and
handholes. Likewise, they shall have plan area and clear heights not less
than those of poured-in-place handholes. Concrete materials and methods of
construction shall be the same as for pured-in-place concrete construction,as modified herein. Concrete for precast work shall have an ultimate 28-day
compressive strength of not less than 4000 pounds per square inch. Handholesmay be precast to the design and details shown for poured-in-place construc-
tion, precast mololithically and placed as a unit; or, they may be assembled
sections, designed and produced by the manufacturer in accordance with the
requirements specified. All structures shall be identified with the
manufacturer’s name. embedded in, or otherwise permanently attached to, an
interior wall face.
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b. Design for Assembled Units: Precast structures shall be

designed in accordance with the AASHTO "Standard Specifications for Highway
Bridges"; concrete and reinforcing shall be designed in accordance with
ACI Code 318. Tops and walls of structures shall be designed for AASHTO
standard H20 highway loading, with 30 percent loading added for impact,
and with design load being that which produces maximum shear and moment.
All dead and live loads, as well as impact loading, shall be considered
in design. Walls shall be designed to withstand all soil pressures, taking.
into consideration the soil to be encountered and ground water level present
at the site, and assuming that the H20 design vehicle will operate on sur-
faces adjacent to the structure. Ground water level shall be assumed to be
three feet below ground surface unless a higher water table is indicated
in.the boring logs. Design shall also take into consideration stresses
induced in handlin units. Lifting devices shall be provided for properly
handling units. Calculations and shop drawings shall be submitted covering
the design and manufacture of precast units, and shall bear the seal of a
registered professional engineer.

c. Joints: Mating edges of precast components shall be provided
with tongue and grooved joints. Joints shall be designed to firmly inter-
lock adjoining components and to provide waterproof junctions. Joints shall
be sealed watertight using preformed plastic strip conforming :to SS-S-210.
Sealing material shall be installed in strict accordance with the sealant
manufacturer’s printed instructions. Provisions shall be made for water-
proofing cable entrances into structures, and at manhole covers in the
top slab.

d. Installation: Assembly and installation of precast components
shall follow the printed instructions and recommendations of the manufacturer
of the units. Precast manholes and handholes shall be installed on a level
bed of well-compacted grsel or crushed stone, well-graded from the one-inch
sieve to .the No. 4 sieve. Drain sumps shall be provided for precast structures
as required for poured-in-place structures.

7.2.1.2 Methods of Anchoring of Cable Racks shall be as follows:

a. Method "A": Provide a 5/8-inch diameter by 5-inch long anchor
bolt with 3-inch’foot cast in manhole wall with 2-inch protrusion of threaded
portion of boIt into manhole. .Provide 5/8-inch steel square head nut on each
anchor bolt. Coat threads of anchor bolts with whit lead immediately prior
to installing nuts.

b. Method "B": Provide concrete channel insert with a minimum
load rating of 800 pounds per foot. Insert channel shall be steel of the
same length as "vertical rack channel"; chanhel insert, shall be cast flush
in manhole wall. Provide 5/8-inch steel nuts in channel insert to receive
5/8-inch diameterby 3-inch long steel, square head anchor bolts.

c. Method "C": Provide concrete "spot insert" at each anchor
bolt location, dast flush in manhole wall. Each insert shall have minimum
800-pound load rating. Provide 5/8-inch diameter by 5inch long steel,
square head anchor bolt at each anchor point. Coat threads of anchor
bolts with whir lead immediately prior to installing bolts.
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7.2.1.5 Earthwork: xcavation for manholes and handholes shall be
depths indicated and of whatever substance encountered. Excavated materials
not required or suitable for backfill shall be wasted on the project site
as directed. Provide sheeting and shoring cs necessary for protection of
work and safety of personnel. Remove water from excavation by pumping or
other approved method. Backfilling:.:round structures shall consist of
earth, loam, sand-clay, or sand and gravel, free from large clods of earth
or stones over one inch in size. Approved backfill materials shall be
placed symmetrically on all sides in loose layers not more than 9 inches
dgep. Each layer shall be moistened, if necessary, and compacted with
mechanical or hand tampers.

7.2.1.4 Field Painting: After installation, cast-steel frames, covers
and gratings not buried in masonry.shallbe cleaned to the bare metal of
mortar, rust, grease, dirt andother deleterious materials and given a coat of
bituminbus paint. Steel frames not buried in masonry and steel covers shall
be cleaned of mortar, dirt and grease by an approved blasting process.
Surfaces tha cannot be cleaned satisfactorily by basting shall be cleaned
to baremetal by wire brushing or other mechanical means. Surfaces contami-
nated with rust, dirt, oil, grease, or other contaminants shall be washed with
solvents until thoroughly clean. Immediately after cleaning, surfaces shall
be coated with a coat of pretreatment coating conforming to MILP-15328. As
Soon as practicable after the pretreatment coating has dried, treated surfaces
shall be primed with a coat of zinc chromate primer .conforming to TT-P-645.and
one coat of synthetic gloss enamel conforming to TT-E-489.

7.2.2 Identification Slabs (markers) shall be provided over the ends
of ducts or conduits which are installed under paved areas and roadways.
Indentification slabs shall be of concrete approximately 20 inches square by
6 inches thick and shall be set flat in the ground so that the top surfaces
projects not less than 5/4-inch, nor more than 11/4 inches above ground. The
concrete shall have a compressive strength of not less than 3000 psi as
hereinbefore specified and have a smooth troweled finish" on exposed surface.
An identifying legend such as "cable", "duct", "splice", or other applicable
designation shall be inscribed on the top surface before the concrete hardens.
Circuit identification symbols shall also be inscribed on identification slabs
as directe4. The letters.and/or figures shall be approximately two inches
high arid the gro6ves shall be approximately 1/4-inch in width and depth.
The identification slabs"shall be installed so that the nearest side is
12 inches, horizontally, from the splice, conduit, or duct; the inscription
on the top shall include an arrow indicating the nearest side.

7.2.3 Reconditioning of Surface: The surface disturbed during the
installation of duct or cable shall be restored to its original, elevation
and condition. Sod or topsoil shall be preserved carefully and replaced
after the backfilling is completed. Sod that is damaged shall be replaced
by sod of a quality equal to that removed. Where the surface is disturbed
in a newly seeded area, the restored surface shall be reseeded with the
same quantity and formula of seed as that used in the original seeding.

7.2.4 Special Conditions: During the construction of all duct lines,
handholes located in streets, the strees must be kept open to traffic. The
Contractor shall plan and "execute his work to meet this condition.
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?.5.1 Circuit, Protective Apparatus: Pole-typ lightning attesters
and fuses shall be provided on primary lines-at all aerial-to-underground
connections, dead ends, reclosers.sectionalizing switches and tranformers,
and at other locations whereindicated. The devices shall be coordinated
withlthe system to which they.are connected. Automatic circuit reclosers
and automatic line se.ctionalizersshalI..be provided where indicated.

?.3.2.Cable Risers on Poles, othe than grounding conductors, shalle instalIed in conduit. The conduit for cable risers shall be encased
in concrete to a point six inches above finished grade. The conduit shall
be of the rigid metal type as hereinbefore speciied. Conduit shall be
secured to the pole by means of suitable clamps or straps spaced not over
four feet apart.

7.4 Splices in Wires and Cables:

7.4.1 Splices in Insulated Powerand Lighting Wires and Cables Without
-Metallic Sheath: Conductors shall be joined securely both mechanically and
electrically by one of the following methods: (I) twisting the conductors
together and soldering, (2) twisting the conductors and forming a ’Western
Union" joint, (3) exothermic weld process, or (4) by the use of solderless
connectors. Insulating tapes, h0tmolded composition covers, or other approved
equivalnt, having an insulation value equivalent to the conductor insula-
tion may be used for splices in cables rated 600 volts and below. Splices
in rubber or cross-linked polyethylene-insulated, neoprene or cross-linked
polyethylene-jacketed wires and cables shall be the cast type, watertight
taped type, tape-overcast type, vulcanized type, or oZher approved type
as indicated or specified. The work shall be in accordance with the recom-
mendations of the manufacturer of the wres, cables, and/or splicing materials.
All splices shall be suitable for the rated insulation level of the cable.

a. Expoxy cast-type splice: The insulation shall be, provided
by means of a molded casting process employing a thermosetting epoxy resin
insulating material. The resin material shall be applied by a gravity
poured method or by a pressure injected method. The component materials
of the"resn inslation shall be ina packaged form ready for convenient
mixing without removing from the package. The gravity poured method shall
not be used for splices in shielded cable.

b. EPR cast-type splice: The insulation shall be prpvided by
means of a molded casting process employing an ethylene propylene rubber
(HPR) splicing compound which results in an inseparable bond between the
splicing material and the cable insulation. "The molding process shall
include injection of the molding material into the mold so as to insure
void-free splice.

c. Watertight taped-type splice: The splice shall consist of
an .approved connector, self-fusing tape (splicing compount), self-bonding
semiconducting tape, tinned copper shielding tape or braid, and plastic
tape.

d. Tape-Overcast type splice: This splice shall be as specified
hereinbefore for the watertight taped type, overcast with an epoxy resin
construction as specified-hereinbefore for the cast type, pressure method.
This splice shall be suitable for the rated voltage of the cable, to a
limit of 15 kv.
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e. Vulcanized type splice: The vulcanizing process shall be
a heat-pressure process of an approved type and eploying materials and
equipment suitable for the type and voltage of cables for which it is
used. Materials used in the splicing process shall be fully and permanently
compatible with materials in the cables. This splice shall be suitable for
the rated voltage of the cable, to a limit .of 5

7.4.2 Splices in Overhead Line Conductors shall be made with twist
sleeve or compression type connectors. Splices in insulated conductors
shall be covered with an insulation equivalent to that of the conductors
and an approved weatherproof take overall.

7.4.3 Grounding of Shields in Splices of Power Cables: In handholes,
the splicing of shuelded power cables shall include the grounding Of the
shielding tape. Wires connecting the shields to the ground rod shall be
trained toward the sides in such manner as not to be in the way of
maintenance personnel.

7.4.4 Termination of Insulated Power and Lighting Cables: All insulated
power and lighting cables shall be Pr0Perly terminated. Terminations shall
be made by adequately trained personnel, using methods and materials suitable
for the work as necessary and as specified hereinafter, and in accordance
with the recommendations of the manufacturer of the cable and/or terminating
materials or kit. Such recommendations, accompanied by suitable detail drawings,
Shall be submitted to the Contracting Officer for approval. Terminations
of cable for service exceeding 600 volts shall be made by personnel having..
not less than three years experience as a licensed electrician, including
adequate experience in the splicing or .terminating of high-voltage insulated
cable. The experience shall be certified and approved by the Contracting
Officer. Terminations and/or terminating devices shall be capable of with-
standing the tests specified for the cable installatiens, and for service
exceeding 500 volts, shall be rated in accordance with, and be capable of
withstanding test voltages in accordance rith IEEE Standard No. 48, as
applicable. Terminations of single and multiconductor cables shall include
the securing and sealing of the sheath and insulation of’the cble conductors,
stress relief and grounding of cable shields of shielded cable, and groundingof neutral conductors, metallic sheaths, and armor. Cables and cable termi-
nations shall be adequately supported so as to avoid any excessive strain
on the termination and the conductor connection.

7.5 Protection of Wire and Cable Ends: The ends of wires and cablesin handholes and in other wet locations as defined by the National ElectricalCode that are not to be spliced or connected to equipment shall be protectedfrom moisture and other damage by line end caps suitable for the rated
insulation level of the cable.

7.5 Grounding shall be in accordancet the National Electrical Codeand the National Electrical Safety Code-except that grounds and groundingsystems shall have a resistance to solid earth ground not exceeding thefollowing values:

a. For grounding pad mounted transformers without
protective fences

b. For grounds in manholes, handholes and vaults
c. For grounding other metal enclosures of primary

voltage electrical and electrically operated equipment
d. For lightning arrester grounds on pole line

distribution systems

5 oms
i0 ohms

I0 ohms

10 ohms
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e. For grounding secondary distribution systems (neutral)
non-current carrying metal parts associated with distribution systems

f. For grounds not covered above

25 ohms

25 ohms

When work in addition to that indicatdd and specified is directed, in order
to obtain the specified resistance to ground, the provisions of the contract
respecting anadjustment for changed conditions shall apply.

7.6.1 Ground Rods: Approved copper-alloy clamp shall be braxed to the
upper end of ground rods, and ground wires shall be securely attached thereto
by means of a bolted connection. Ground rods shall be driven to a depth of
not less than 11 feet and shall have diameters sufficient to permit driving
to necessary depth without being damaged, but in no case shall the diameter
be less than hereinbefore specified.

7.6.2 Welde& or Brazed Connections: Joints in-grounding conductors
and mats shall be welded or brazed. The welding or brazing processes
shall not in any way cause the parts, joined to be damaged or weakend and
shall join all strands. The welding process shall be an exothermic type,
and the completed connection or joint shall be equal or larger in size
than the conductors joined. The brazing process shall be in accordance
with MUL-B-7885.

7.6.5 Ground Cable Crossing Expansion Joints or similar separations
in structures and pavements shall be protected from damage by means of
suitable approved devices or methods of installation which will provide
the necessary slack in the cable across the joint to permit movement.
Stranded or other approved flexible copper cable run or jumer shall be
used across such separations.

7.5.4 Grounding and Bonding Equipment, except as indicated or specified
otherwise, shall conform to UL 457.

7.6.5 Installation of Transformers and Switchgear shall be as indicated
and specified in Sections 16475 and 16452.

8. FIELD TESTS: The Contractor shall provide all labor, equipment
and incidentals required for testing, except that the Government will provide
electric power required for the tests. All defective material and workmanship
disclosed as the result of the tests given herein shall be corrected by the
Contractor at no cost to the Government. The Contractor shall, show by demon-
stration in service that all circuits and devices are in good operating
condition. Tests shall be such that each itn of control equipment will
function not less than five times.

8.1 Insulation Resistance Test for Systems 600 Volts and Less: After all
wiring is completed and connected ready for operation, but prior to placing
systems in service and before any branch circuit breakers are closed, insu-
lation resistance tests shall be madein all feeder and subfeeder circuits.
The insulation resistance between conductors and between each conductor
and ground shall be measured. Measurements shall be made with an instrument
capable of making measurements at an applied potential of 5000 volts. Readings
shall be taken after the voltage has.been applied for a minimum of one minute.
The minimum insulation resistance for circuits of No. 12 AWG conductors shall
be 1,000,000 ohms. For circuits of No. 10 AWG or larger conductors, a
resistance based on the allowable ampacity of the conductor as fixed by
NFPA 70 shall be as follows:
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25 thr Eh 50 amp 250 hmsou eres ,.. ,00:0 o
51 through 100 amperes ’...I00,000 ohms

101 through 200 amperes ...50,000 ohms
201 through 400 amperes 25,000 ohms
401 through 800 amperes 12,000 ohms
Over 800 amperes 5,000 ohms

8.2 Arc-proofing Test: The capability of fireproofing (arc-proofing)o withstanding a 200-ampere arc for 50 seconds shall be determined by
tests made on a sample assemblycnsisting of a 3-inch diameter lead
tube fireproofed.(arc-proofed] as specified hereinbefore. The lead tube
shall have a wall thickness of 1/8-inch. The sample assembly shall be
tested at three different points. At each point the testing-shall con-
sist of an arc current magnetically blown against the test assembly until
melting occurs at the point of arc contact. The arc shall be struck be-
tween two 7/8-inch electrodes located one inch from-the sample assembly.
(Note: The electrodes must be squared off after each test run. Failure
to do this will result in a weak arc:which will extinguish easily.) The
arc current shall be between 195 and 210 amperes at 40 volts DC. For
each of the three tests, the fireproofing (arc-proofing) shall prevent
the arc current’fom melting the lead tub for at least 25 secondsoat any
one.point and for an average of 30 seconds for the three points. In lieu
of the tests specified herein, manufacturer’s certification that his product
will successfully meet the requirements of the specifiecation may be sub-
mitted to the Contracting Officer for pproval.

8.5 Ground Resistance Tests: Grounding system shall be tested to
assure continuity and compliance with the requirement that ground resistance
not exceed the values hereinbefore specified. Ground resistance measure=
ments of each ground rod shall be taken and certified by the Contractor.Upon completion of the work, the Contractor shall submit’in writing to theContracting Officer, the measured ground resistance of each ground rod
and grounding system, indicating the location of the rod and groundingsystem, as well as the resistance and soil conditions at the time the
measurements were made. Ground resistance measurements shall be made innormally dry weather, not..less than 48 hours after rainfall,.and withthe ground electrode udner test isolated from other grounds. Groundresistance shall also be measured for each piece of equipment to theground electrode.
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SECTION 16301. UNDERGROUND ELECTRICAL WORK

I. APPLICABLE PUBLICATIONS: The following ppblications of the issues
listed below, but referred to thereafter bz basicdesignation only, form a
part of this specification to the extent indicated by references thereto.

FEDERAL SPECIFICATION:
Cable and Wire, Electrical.
Grating, Metal, Bar Type.(F1oor, Except for Naval Vessels).

UNDERWRITERS’ LABORATORIES, INC. (UL):

83-1975 (R76)
510-1976

Thermoplastic Insulated Wires.
Insulating Tape.

48-1975

INSTITURE OF ELECTRICAL AND ELECTRONIC ENGINSERS (IEEE):

Standard Test Procedures and Requirements for High Voltage
Alternating Current Cable Terminators.

C2-1977

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI):

National Electrical Safety Code (NESC).

70-1978

DISS6-77A

.NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):

National Electrical Code (NEC).

AMERICAN SOCIETY FOR TESTING AND MATERIALS .(ASTM):

Density of Soil in Place by the Sand Cone Method

TC6-1974
TC8-1974

TC3-1967

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION NEMA):
ABS and PVC Utilities Duct for Underground Installation.
Extra Strength Plastic Utilities Duct for Underground
Installation.
PVC Fittings for Use with Rigid Conduit

2. GENERAL REQUIREMENTS: Section 16011, General Requirements,
Electrical apply to this section.

3. SUBMITTALS: The following, information shall be submitted for
approval:

3.1 Catalog Information: Conduit; Junction and Cover; InsulatingTape; Terminator; Cable Lubricants.

3.2 Manufacturer’s Instructions: Manufacturer’s directions for useof ground megger with proposed method indicated; and terminator manufacturer’sinstallation instructions.

3.3 Certificates:

3.3.1 Material and Equipment: Provide manufacturer’s statement
certifying that the product suppIied meets or exceeds contract requirements.
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3.5.2 Wornen’s Competency: Subit cable splicer’s certificate of
competency.

4. MATERIALS D EQUIPMENT: Provide msterials and equipment listed
by UL or approved by Factoz7 Mutual (M) System, when such equipment’category
is listed or approved.

4.1 Conduit conforming to UL6 shall be rigid galvanized steel or polyvinyl
chloride (PVC) conforming to NEMA TC-6.

4.2 Tape: Plastic insulating tape shall conform to the requirements
of UL 510.

4.5 Power Wire and Cables shall conform to J-C-30 unless otherwise
specified.

4.3.1 Wire and cable conductor,sizes are designated by American Wire
Gauge (AWG). Conductors shall be copper for conductors No. 6 AWG and
smaller. Conductors larger than No. 6 AWG maybe copper, aluminum, or
copper-encased aluminum. Insulated conductors shall bear the date of
manufacturer imprinted on the wire insulation with other identification.
Wire and cable manufactured more than six.mOnths before delivery to the
job.site shall not be used.

4.3.2 Provide wire conforming to UL 83. Wires with "W" in the type
designation and cable with XLP insulation shall be used in wet or damp
locations.

4.3.3 High Voltage Cable Terminations: Except as otherwise indicated,
terminators for solid insulation nonmetallic jacketed cables shall be pro-
vided up to a maximum of 15.kV. Terminators shall be applied to single
conductor cables or to each conductor of multiple conductor cables, which
are exposed to the weather. The terminator ad all components shall be the
product of one manufacturer and finished in a package or kit form compatible
with the insulation and conductor material. The kit shall include complete
assembly and installation.instructions. Contractor shall supply one completecopy o{ all manu{acturer’s instructions and infortion. The terminator
shall comply with all requirements of IEEE 48 except that the requirementsof design tightness test need not be met. However, the terminator shall
not exude any filler compound under either test or service. The terminatorshall hve a wet process procelain insulator for outside weather service.

4.4 Metal Frames, Covers, and Gratings: Provide steel frames, coversand gratings conforming to RR-G-661.

5. INSTALLATION: Underground cable installation shall conform toANSI C2 and NFPA 70 except as otherwise specified or indicated.

5.1 Contractor Damage: The Contractor shall promptly repair any
indicated utility lines or systems damaged by his operations. Damages to
ines or systems not indicated, which are caused by his operations, shallbe treated as "CHANGES" under the terms of the General Provisions. Ifthe Contractor is advised in writing of the location of a non-indicated
line or system, such notice shall provide that portion of the line or
system with "indicated" status in determining liability for damages. Inany event, the ContTactor shall immediately notify the Contracting Officerof any.such damage.
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5.2 Underground Duct with Concrete Encaseent: Underground duct lines
shall be constructed of individual conduits eased incconcrete. Except where
rigid galvanized steel conduit is indicated or specified, the conduit shall
he.of PVC type EB. The kind of conduit used shall not be mixed in any one
duct bank. Ducts shall not be smaller than 4 inches in diameter unless otherwise
indicated. The concrete encasement surrounding the bank shall be rectangular
in cross-section and shall provide at least 5 inches of concrete cover for
ducts. Conduit shall be separated by a minimum concrete thickness of 2 inches,
ecept that. light.and power conduits shall be separated from control, signal,
and telephone conduits by a minimum concrete thickness of 3 inches.

5.2.1 The top of the concrete envelope shall not be less than 18 inches
below grade except that under roads and pavement it shall be not less than
24 inches below grade.

5.2.2. Except at conduit risers, changes in direction of runs exceeding
a total of 10 degrees, either vertical or horizontal, shall be accomplished
by long. sweep bends having a minimum radius of curvature of 25 feet, sweep
bends maybe made up of one or more curved or straight sections or combina-
tions thereof. Manufactured bends shall have a minimum radius of 18 inches
for use with conduits of less than 3 inches in diameter and a minimum radius
of 36 inches for ducts of 3 inches in diameter and larger.

5.2.5 The joints of the conduits shall be staggered by rows and layers
so as to provide a duct line having the maximum strength. During construc-
tion, partially cnpleted duct lines sall be protected from the entrance of
debris such as mud, sand and dirt by means of suitable conduit plugs. As
each section of duct line is completed a testing mandrel not less than
12 inches long with a diameter of 1/4-inch less than the size of the conduit
shall be drawn through each conduit, after which a brush having the diameter
of the duct, and having stiff bristles shall be drawn through until the
conduit is clsar of all prarticles of earth, sand, and/o gravel; conduit
plugs shall then be immediately installed. Provide a plastic pullsrope
having 3 feet of spare at each end in spare ducts.

5.3 Reconditioning of Surfaces:

5.3.1 Unpaved surfaces disturbed during the installation of duct or
direct burial cable shall be restored to their original elevation and
condition. Sod or topsoil shall be preserved carefully and replaced after
the backfilling is completed. Sod that is damaged shall be replaced by
sod of quality equal to that removed. Where the surface is disturbed in
a newly seeded area, the restored surface shall be reseeded with the same
quantity and fourmula of seed as that used i the original seeding.

5.3.2 The Contractor shall patch pavement, sidewalks, curbs and gutters
where existing surfaces are removed for construction. Cut pavement edges
shall be sawn. Graded aggregate base course shall have a maximum aggregate
size of 11/2 inches Sidewalk thickness and curb and gutter cross-sections
shall match the existing.

5.3.3 Paving repairs hall be made as specified in Division 2 of this
specification.
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5.4 Cable Pulling: Existing duct lines shall be tested with a mandrel
and thoroughly swabbed out to remove foreign material before the pulling
of cables. Cables shall be pulled down grade wit the feed-in point at
the manhole or buildings of the highest elevation. Flexible cable feeds
shall be used to convey cables through the manhole operning and into the
duct runs. Cable lubricants shall be soapstone, graphite or talc for
rubber or plastic jacketed cables.

5.4.1 Lubricants for assisting in the pulling of PVC, neoprene and
polyethylene jacketed cables shall be those specifically recommended by
the cable manufacturer.

5.4.2 Cable pulling tension shall not exceed the maximum pulling
tension recommended by the cable manufacturer.

5.4.3 Secondary cable runns, 600 volts and less, in plastic or fiber
duct conduit shall, although not indicated,include an insulated copper
equipment grounding conductor sizedas required-by .he rating of the
overcurrent device supplying the phase conductors.

5.5 Fireproofing (Arc Proofing) of Cables in splice box which will
carry current at 2200 volts or more shall be fireproof. Strips of fire-
proofing tape aproximately 1/16-inch thick by S inches wide shall be
wrapped tightly around each cable spirally in half-lapped wrapping, or
in two butt joined wrappings with the second wrapping covering the joints
in the lifts. The tape shall be applied with the coated side toward the
cable and shall extend one inch into the ducts. To prevent unraveling,
the fireproofing tape shall be randm!wTapped::the entire length of the
fireproofing with pressure sensitive glass cloth tape The fireproofing
tape shall consist of a flexible, conformable fabric having one side
coated with flame retardant, flexible, polymeric coating and/or a
chlorinated elastomer not less than 0.050-inch thick and,shall weigh not
less than 2.5 pounds per square yard. The tape shall be noncorrosive to
cable sheath, shall be self-extinguishing, and shall not support combustion
The tape shall not deteriorate when subjected to 6ii, water, gases, saltwater,
sewage and fungus.

5..1 etal rames, covers and grating shall be made of steel. Frames
and covers of steel shall be welded by qualified welders in accordance with
standard commercial practice. Steel covers shall be rolled steel floor
plate having an approved antislip surface. Steel grating shall be uf welded
construction and conform to requirements of RR-G-661, Type 1.

5.6 Connections to Existing Ducts: Whe=e connections to existing duct
lines are indicated, excavate the lines to the maximumdepth necessary.
The lines shall be cut off and loose concrete removed from the conduits
before new concrete encased ducts are installed. A reinforced concrete
colalr, poured monolithically with the new duct line shall be provided
to take the shear at the joint of the duct lines.

5.7 Cable Termination: Terminations of insulated power and lighting
cables shall be protected from accidental contact, deterioration of covering
and moisture by the use ofteminating devices and materials. Terminations
shall be made using materials and methods as indicated or specified herein
or as designated by the written instructions of the cable manufacturer and
terminal kit manufacturer. Termination for high voltage cables shall be
rated, and be capable of withstanding test voltages, in accordance with
IEEE 48.
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5.8 Splices for 600-volt Class Cables: Splices in undergroundsystems
shall be made only in accessible locations such as monholes and handholes,
using a compression connector on the conductor andiby insulating and water-
proofing by one o the followng methods suitable for continuous submersion
in water.

5.8.1Cast-typesplice insulation shall be provided by means of a
olded casting process employing a thermosetting, epoxy resin insulating
material shwhc shall be applied by a gravity poured method or by a pressure
injected method. The component materials of the resininsulation shall be
in a packaged form ready for convenient mixing without removing from the
package. Do not allow the cables to be moved until after the splicing
material has completelyset.

5.8.2 Gravity poured method shall employ materials and dquipment
contained in an approved commercialsplicing ki which includes a mold
suitable for the cables to be spliced. When the mold is in place around
the joined conductors, the resin mixshall be prepared and poured into
the mold. Do not allowcables to be moved until after the splicing materials
have completely set.

5.9 Splices n high voltage cables shall be made only in accessible
locations in handholes and shall be suitable for continuous submbrsion i--
in water.

5.9.1 High voltage cable splicer/terminator certification of competency
and experience shall be submitted 50 days before splices or terminations
are made in high voltage cables. Splicer terminator experience during the
immediate past three years shall include performance in splicing and termi-
nating cables, of the type and classification being provided under this
contract.

5.9.2 High voltage splices shall be made using a "kit" which shall be
the product of one manufacturer and shall have the approval in writing
of the manufacturer of the cable, which is to be spliced. The Contractor
shall rovde thd inspector with a Copy of the manufacturer’s instructions
before splicing is started. Splices shall be made only in manholes and
handholes.

5.10 Grounding: Noncurrent carrying metallic parts associated with
electrical equipment shall have a maximum resistance to solid "earth"
ground not exceeding the following values:

TYPE
Unit substation

RESISTANCE
ohms

Grounding other metal enclosures of primary voltage
electrical and electrically operated equipment I0 ohms

Grounded secondary distribution system neutral and
noncurrentcarrying metal-parts associated with
distribution systems and grounds not otherwise covered 25 ohms
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When work in addition to that indicated or specified is directed in order
to obtain the specified ground resistance, the provisions of the contract
covering "Changes" shall apply.

5.10.1 Grounding electrodes shall be cone pointed driven ground.rods
driven full depth plus 6 inches, installed whern indicated to provide .an
earth ground of the value before stated for the particular equipmen being
grounded.

5.10.2Grounding connections which are buried or otherwise normally
inaccessible, and excepting specifically those connections for which access
for periodic testing is required, shall be made by exothermic weld or by
using a compatible mechanical connection and brazing over. Exothermic
welds shall be made strictly in accordance with the weld manufacturer’s
written recommendations. Welds which have "puffed up" or which show convex
surfaces, indicating improper cleaning, are not acceptable. No mechanical
connector is required at exothermic weldments.

5.I0.5 Grounding conductors shall be bare soft-dran copper wire No. 4
AWG minimum unless otherwise indicated.

6. FIELD TESTS: As an exception to requirements that may be stated
elsewhere in the contract, the Contracting Officer shall be given five
working days notice prior to each test.

6.1 Distribution Conductors 600 V01t Class: Test all 600-volt class
conductors to verify that no short circuits or accidental ground exist.
Tests shall be made using an instrument which applies, a voltage of approxi-
mately 500 volts to provide a direct reading of resistance.

6.2 High Voltage Cables: Test the high voltage cables after installa-
tion in accordance with the requirements of the appropriate (IPCEA-NMA
"Voltage Tests after Installation") paragraph in the particular specifica-
tion for the cable involved. The Contractor shall furnish the Contracting
Officer with three copies of the results of the tests.

62.1 Ground Rods: Test ground rods for ground resistance value before
any wire is connected.. A protable ground testingmegger shall be used to
test each ground or group of grounds. The instrument shall be equipped
with a meter reading directly in ohms or fractions thereof to indicate the
gerund value of the ground electrode under test. Provide one copy of the
megger manufacturer’s directions for use of the ground megger indicating
the method to be used.

6.5 Compaction: Backfill shall be.tested in accordance with ASTM D1556.

6.4 Test Report:

600-volt cables Cidentify each cable and test result)
High voltage cables (identify each cable and test result)
Grounding electrodes and systems (identify electrodes and system,

each test).
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SECTION 16402. INTERIOR WIRING SYSTEbi

i. APPLICABLE PUBLICATIONS: The following publications of the
isues listed below, but referred to thereafter by basic designation
only, form a part of this specification to the extent indicated by
references thereto. Where a number in parenthesis is suffixed to
the specification number, it denotes the effective amendment to the
specification.

FEDERAL SPECIFICATIONS

J-C-30A(1)
W-C-586B (I)

W-C-375B

Cable and Wire, Electrical.
Conduit Outlet Boxes, Bodies, and Entrance Caps,
Electrical; Cast Metal.
Circuit Breaker, Molded Case, Branch Circuit and Service.

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA):

MGI-1972
ICS-1977
BUI-1978

Motors and Generators.
Industrial Controls and Systems.
Busways.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):

70-78 National Electrical Code (NEC)

UNDERWRITERS LABORATORIES, INC. (UL):

1-73
6-76
50-76
67-74

Conduit, Electrical, F!exibleMetal.
Rigid Metallic Conduit.
Cabinets and Boxes, Electrical
Panelboards, Electric.

2. SUBMITTALS: Materials and equipment schedules shall be submitted
to the Contracting Officer for approval as soon as practical after notice
to proceed. No wbrk shall proceed until approvals have been.received
from the Contracting Officer. Submit catalog number, cuts, diagrams,
and descriptive data as required on the following items:

Conductors
Busduct
Circuit Breakers

Conduit
Panelboard

All the data for the above materials an& equipment shall be submitted
at one time. No consideration will be given to partial submittals.
Approval of materialsand equipment shall be based on manufacturer’s
published ratings.

3. CONDUIT:

3.1 Rigid steel conduit shall be low carbon, hot dipped galvanized
inside and outside for screwed joints. Fittings shall be cast alloy,
galvanized, meeting requirements of UL 6-75.
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3.2 Flexible conduit shall be galvanized, single strip, with a
copper strip interwoven. In areas subject .to abnormal moisture, flexible
conduit shall have plastic covering. Fittings shall be standard with
ground connector. Flexible conduit to meet UL 1-75 requirements.

5.5 Conduit Installation: Conduit shall be installed exposed on
side walls and ceilings. Maintain a minimum distance of 6 inches from
p.aralle1 runs of flues, steam or hot water pipes, For floor mounted
equipment, conduit may be run overhead and dropped down, where underfloor
installation is not practicable. Conduits entering or leaving outlet.,
junction or pull boxes, and cabinets shall have insulated bushings.
Flexible conduit shall be used for connections to motors and other equip-
ment subject to vibration and for connections to recessed or-semi-recessed
fixtures. Groups of conduit shall be uniformly spaced, where straight at
and at turns. Bends and offsets, where unavoidable, shall be made with
a bending machine. Conduit shall be cut with a .hacksaw or an approved
conduitcutting machine and reamed after threading to remove all burrs.
Securely fasten conduit to outlets, junction and pull boxes to effect
firm electrical contact. Join conduit with approved couplings. Expan-
sion fittings shall be installed in conduit where it passes through
tructural expansion joints.

3.4 Conduit Support: Exposed runs of conduit shall be supported
every 8 feet and shall be parallel or perpendicular to walls, structural
members or intersections of vertical planes and ceilings with right angle
turns consisting of fittings or symmetrical bends. Conduits shall be
supported within 1 foot of all changes in direction. ,Supports shall be
approved wall brackets, trapeze, strap hangers, or pipe straps secured
to hollow masonry with toggle bolts; o brick and concrete with expansion
bolts; to metal surfaces with machine screws; and to wood with wood screws.
Explosive drive equipment may be used to make connection where the use of
this equipment complies with safety regulations. Wood plugs inserted in
masonry, and the use of nails as fastening media, are prohibited.

4. WIPE, CABLE AND WIRING:

4.1 Conductors for main feeder circuits out of the main switchboard
shall be heat.and moisture resistant, flame retarding, thermoplastic
insulated type THWN, rated for 600 volts. Circuit wire and cable inside
the building shall be moisture resistant, flame retarding, thermoplastic
insulated THWN, rated to 600 volts. Thermoplastic insulated ype
THW rated 600 volts may be used in lieu of THWN atthe Contractor’s
option.

4.2 Conductor sizes shown on the drawings are based on copper and
shall be constructed as shown.

4.3 Color Coding: All wire shall be color coded and marked. A
different color shall be used for each phase, and the same color shall
be used for the same phase throughout for all threephase and feeder
circuits. All neutral shall either be white or gray, and service equipment
ground conductors shall be green.

4.4 Wire sizes shall be as indicated on the drawings and in general:
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a. No wire shall be smaller than No. 12. All wire to conform
to J-C-30A.

b. No wire 8 AWG and larger shall be straaded.
c. The minimum size branch circuit shall be 15 amperes.

4.5 Wiring Installation: All wiring shall be in conduit. Connections
with wirenut type connectors or approved pressure connectors will be
permitted for wires No. i0 and smaller. Mechanical connectors of every
kind shall be taped. Flashover or insulation value of jointsshall be at
least i00 percent in excess of wire insulation..Multiple conductor
cntrol cables maybe used for control circuits, at the Contractor’s
option, in lieu of many single conductors.

4.6 Wiring: Suitable equipment shall be used to pull conductors
through conduit, exercising due care to avoid damage to insulation.
Wires shall not be pulled through conduits before the conduit system is
complete and has been carefully freed from obstruction of any kind.
Soapstone or an approved compound may.be employed to facilitate pulling
wires. Where two or more circuits are housed in one conduit, a common
neutral may be used if sized in compliance with NC.

5. EQUIPMENT CONNECTIONS: All wiring for the connection of motors
and control equipment as indicated on the electrical drawings shall be
furnished and installed under this section of the specification.

6. OUTLET BOXES:

6.1 General: Outlet boxes shall be sheet steel, zinc-coated or
cadmium plated, except for exposed work. Boxes for exposed work shall
be cast steel, steel alloy or copper-free aluminum as indicated. Appro-
priate covers shall be provided. Boxes to conform to W-C-586B.

6.2 Sizing: Boxes shall be sized as follows:

a. Switch and receptacle, outlet boxes: not less than four
inches square and 11/2 inches deep.

b. Fiture outlets in ceilings: 4 inches octagonal, minimum.
Where required to accommodate larger conduit or larger number of wires:
4-11/16 inches by 2-1/8 inches deep.

c. Where larger size boxes are required or called for, they
shall be similar in all other respects to the types above specified.

6.2 Lighting fixture outlet boxes, wher fixtures.are to be mounted
on the box, shall have suitable studs ad supports for carrying the weight
of the fixture. Box depth shall be increased, as required, for additional
wires and conduit. Exposed boxes in metal building shall be cast aluminum
as shown on plans.

6.4 Grounding: All outlet boxes shall be equipped with grounding
screws for bonding to green grounding conductor in box.

7. BUSDUCT: All busduct will be bolt-on type as shown and meet all
requirements of NEMA BUI-1978.
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8. CONDULET BODIES:

8.1 General: Condulet bodies shall be used on exposed conduit work
for lighting and power outlets, convenience outlets, or signal outlets,
changes in direction of conduit runs, and brea]ing around beams.

8.2 Covers and gaskets shall be furnishedwith the condulets, which
shall be a design suitable for the purpose intended. In damp areas and
outside, condulets shall be made watertight.

8.5 Type: Condulets shall be cast ferrous alloy and galvanized.

8.4 Grounding: All outlet fittings shall be equipped with grounding
screws for bonding to green grounding.conductor in the outlet.

9. EXPANSION JOINT FITTINGS: Where conduits pass through building
expansion joints, approved waterproof telescopic type expansion fittings
shall be used. ittings shall be watertight and permit amovement up to
four inches and shall be equipped with approved bonding jumpers around or
through each fitting.

I0. GROUNDING: The contractor shall install grounding rods as
Shown. All expSsed non-current carrying metallic parts of electrical equip-
ment, raceway systems, and neutral conductor of the wiring
system shall be grounded as shown. Grounding rod size shall be as indicated.

II. COVER AND DEVICE PLATES:

11.1 General: An appropriate device plate shall, be provided for
each pull box, switch, receptacle or other outlet. Plates on unfinished
walls or on fittings shall be cast meal. Device plates shall be of the
one-piece type and of suitable shape fo9 devices to be covered. The use
of section device plates will not be permitted.

11.2 Outlets and boxes in finished areas shall be complete with
flush type covers, stainless steel, satin finish, Trade Series 97000.
All screws for fastening shall be stainless steel recessed machine screws.

12. PANELBOARDS: UL 67 and UL 50, as applicable. Lighting and
power branch circuit panelboard shall be factory assembled automatic circuit
breaker type. The panelboard assembly shall be so designed that any individual
breaker can be removed without disturbing adjacent units or without loosening
or removing supplemental insulation supplied as a means of obtaining clearances
and other requirements of UL. Where "space" is indicated, provisions shall
be made for the future installation of a breaker sized, as indicated.

12.1 Buses for Panelboard: Provide an insulated neutral bus for each
panel for connection Of both feeder and branch circuit neutral wires. A
separate ground bus, marked with a green strip along its front and bonded
to the steel cabinet, shall be provided for connecting all ground conductors.Bus bars shall be copper, shall be securely fastened to bases, and shall be
so designed that branch breakers may be changed without additional machining,drilling, or tapping.
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15. DISCONNECT SWITCHES shall be heavy duty fusible or non-fusible,
quick make-quick break, 2, 3, or 4-p01e, 250 or 600-volt as required,
NJdAtype 1 enclosure unless otherwise indicated. The switchshall have
a cover interlock.

14. FUSES.: The Contractor shall provide a complete set of fuses
for all switches as required. Time-current-tripping characteristics of
fuse serving motors or connected in series with circuit breakers shall
be coordinated for the proper operation. Fues shall have a voltage
ating not less than the circuit voltage.

5. CIRCUIT BREAKER:

15.1 W-C-575, Type II, ambient compensatedthermal magnetic type,
and shall have a minimum interrupting capability of 10,000 amperes
symmetrical. Breakers shall be designed to accept copper conductors
only. Plug-in type circuit breakers are not acceptable.

15.2 Multipole Breakers: Common’trip type having a single operating
handle and designed so that any. overload in one pole automatically causes
all poles to open. Any three adjacent breaker poles shall be connected
to phases A, B, and C respectively and that same relationship of phase
Sequence shall 6e maintained.

16. SUPPORTING MATERIAL: The Contractor shall provide structural
supporting units where required to support conduits, boxes, buscuct,
lighting fixtures and other electrical equipment. The system shall be
complete with hangers, connectors, bolts, clamps, and necessary acces-
sories to make a complete installation.

17. FIELD TESTS: The Contractor shall perform all field tests and
shall provide all labor, equipment and fncidentals required for testing,
except that the Government will provide electric power rquire4 for the
tests. All defective material and workmanship disclosed shall be cor-
rected by the Contractor at no cost to the Government. The Contractor
shall show by demonstration in service that all circuits and devices are
in good operating condition. Tests shall be such that each item of control
equipment will fnction not less than five times.

\ 17.1 Insulation Resistance Test for Systems 600 Volts and .Less: After
allring is completed and connected ready for operation, but prior to
placing systems in service and before any branch circuit breakers are closed,
insulation resistance tests shall be made in all feeder and sub-feeder circuits.
The insulation resistance between conductors and between conductor and ground
shall be measured. Measurements shall be maze with an instrument capable
of making measurements at an applied potential of 500 volts. Readings shall
be taken after the voltage has been applied for a minimum of one minute.
The minimum insulation resistance for circuits of No. 12 AWG conductors
shall be 1,000,000 ohms. For circuits of No. i0 AWG or larger conductors,
a resistance based on the allowable ampacity of the conductor shall be
as follows:
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2S through S0 amperes ., 250.,00.0 ohms
S1 through 100 amperes 100,000 ohms

101 through 200 amperes S0,000 ohms
201 through 400 amperes 25,000 ohms
401 through 800 amperes 12,000 ohms
Over 800 amperes S, 000 ohms

18.2 Grounding System shall be tested to assure continuity and compli-
ance with the requirement that ground resistance not exceed 25 ohms.
Ground resistance measurements of each ground rod shall be taken and
certified by the Contractor. Upon completion of the work, the Contractor
shall submit to the Contracting Officer, the measured ground resistance
of each ground rod and grounding system, indicating the ocation of the
rod and grounding system, as well as the resistance and soilconditions
at the time the measurements were made. Ground resistance measurements
shall be made in normally dry weather, not less than 48 hours after
rainfall, and wih the ground electrode under test .isolated-from other
grounds. Ground resistance shall also be measured from each piece of
equipment to the ground electrode.

17.3 quipent Ground: All newly installed electrical equipment
hall be grounded as required by instructions fro the equipment
manufacturer.

05-79-4471
16402 6



SECTION 16462. PAD MOUNTED TRANSFORMER

i. APPLICABLE PUBLICATIONS: The publcations listed below form
a part of this specification, to the extent referenced. The publications
are referred to in the text by the basic designation only. Where a number
in parenthesis is suffixed to the specification number, it denotes the
effective amendment to the specification.

MILITARY SPECIFICATION:.

MIL-C-18480A (3) Coating Compound, Bituminous Solvent, Coal Tar Base.

DI17-76

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM):

Electric Insulating Oils.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI):

C2-1977
C37.44-1969
(R1974
C57.12.22-1969

National Electric Safety Code.
Distribution Oil Cutouts and Fuse Links.

Z55.1-1972

Pad Mounted Cogpartmental Type, Self,Cooled, Three-
Phase Distribution Transformers, (High Voltage,
16,540 Volts and Below; 2500 KVA and Smaller).
Specifications for Accident Preventions Signs.

INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS, INC. (IEEE):

48-1975 Standard Test Procedure and Requirements for High
Voltage Alternating Current Cable Terminations.

LA 1-1976
TR 1-1974
(R1977)

2.

NATONAL ELECTRICAL MANUFACTURER’S ASSOCIATION (NEMA):

Surge Attesters.
Transformers, Regulators and Reactors

GENERAL REQUIREMENTS: The work shall conform to Section 15011.

SUBMITTALS: The following information shall be submitted:

5.1 Catalog Information and Shop Drawings: Pad mounted transformer,
primary disconnects.

5.2 Certificates: Certificate of transformer manufacturer.

3.5 Manufacturer’s Instructions: H.V. cable terminator pothead
kit [4 copies).

4. MATERIALS AND EQUIPMENT:

4.1 Distribution Padmount Transformer: The unit shall contain the
transformer, primary disconnect, current limiting fusing and separate
compartments in a weatherproof, tamperproof enclosure, arranged for
padlocking. Transformer shall conform to ANSl C57.12.22 unless
otherwise specified. High oltage and low voltage compartments shall
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be isolated from each other in a manner to require a separate unlatching
or unbolting action to give access to the high voltage compartment.
Undercoat the underside of the transformer enclosu/e, including steel
base, with a 50 rail thickness of coal tar coating !conforming to MIL-C-18480.

4.1.1 Transformer shall be three-phase, two-winding, 50 Hertz, 65 degree
rise, oil insulated, self-cooled type rated 750 kVA capacity, high voltage
12.47 kV delta primary, with two 21/2 percent full capacity taps above
and below rated primary voltage. Basic insulation level shall be 95 kV.
Low voltage shall be 208/120 volts wye. Impedarce shall be not less than
5.75 percent. Transformer tank shall be sealed except for bolted handhole
access. Provideexternal tap changing for de-energized operation only.
Locate the changer control handle within the high voltage compartment
and provide position indicator and method of securing the control.handle
against unintentional operation.

4.1.2 Mineral oil shall Conform to ASTM D5146 tested in accordance
withASTM DllT.

4.1.3 Transformer shall be equipped with an externally operable
manual tap changer for de-energized operation, and the following
accessories:

a. Maintenance Devices:

1. Drain and sampling valves
2. Filter press connections
3. Ground pad
4. Provision for lifting and jacking
5. Top liquid dial type thermometer wthout alarm contacts
5. Pressure-vacuum gauge
7. Pressure-relief device

b. Tank Construction: Liquid immersed transformers shall havea sealed tank with a welded-on cover.

4.1.4 Surge attester shall be distribution valve type, rated 15 kVfor transformer protection at the primary voltage, mounted inside thehigh voltage terminal enclosure. Arresters shall conform to NEMA LA-I.External air gap is not permitted.

4.1.5 High voltage oil fused cutouts shall be gang operated load5reak type and shall have a voltage rating of 15 kV, and a continuous
current rating of 200 amperes and symmetrical interrupting rating of10,000 amperes. Fuse values shall be as indicated. Oil fused cutoutsshall comply with ANSI C37.44.

4.1.6 Provide loop feed primary switching and fusing located withthe tranformers. Switching must be gang operated for hook stick operation.Minimum switch rating shall be 15 kV, continuous current 200 amperes, andsymmetrical interrupting rating 10,000 amperes. Provide current limitingfusing with symmetrical interrupting rating of 50,000 amperes, locate indry well, air insulated, non-load break fuse holders inserted in thetransformer tank. Provide an integral warning notice and safety bafflemechanically interlocked with the high voltage switch to prevent fuseremoval unless the transformer is de-energized. Fuse values shall be150 percent of full load current.
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4.1.7 ’eak-link" primary fuing is not acceptable in lieu of
current limiting primary fusing.

4.1.8 The low voltage compartment shall provide adequate space and
support for secondary terminations, secondary phase and neutral bushings,
oil gauge, thermometer, and a drain valve.

4.1.9 Provide adequate space and support within the high voltage
and low voltage compartments for forming and terminating cables including
specified or indicated high voltage terminaton devices. Provide adequate
space to give ready access to low voltage compartments for installation
and maintenance tasks.

4.1.10 The enclosure shall be constructed of steel and shall be
given the manufacturer’s standard finish.

4.1.11 The nameplate shall comply with ANSI C57.12.22 except that
the number of gllons of coolant shall be shown.

4.1.12 Manufacturer’s test reports, indicating compliance with
requirements specified herein will be accepted in lieu of witnessed
tests for transformers which have been .a standard product of the manufacturer
for at least five years when these test reports are certified by competent
personnel of the manufacturer’s testing division. Transformers which
have not been a standard product for five years shall-be subjected to
the tests witnessed by Government personnel. Tests shall include ratio,
load loss, no-load loss, exciting current, resistance, impedance and
sound level and shall conform to requirements of NEMA TRI.

4.2 Transformer Pad: Provide concrete slab foundation six inches
thick, reinforced by six-inch by six-inch number i0 gage mesh placed uniformly
located four inches from the top of the slab. Slab shall be placed
on a well compacted gravel subbase so that the top is four inches
above grade. All edges shall have a one-half inch chamfer..Pad diemensions
shall allow free space on all sides of the equipment as indicated. Cable
entrance space and location shall be as required by the equipment to be
mounted. Exposed surfaces shall be given a steel trowel finish.
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4.5 High Voltage Cable Terminations: Terminations shall be provided
for single and multi-conductor cables as indicated conforming to the
requirements of IEEE 48 for Class 1 terminations. The manufacturer
shall provide all components and insulating compound, and at least two
copies of complete directions for assembling, fitling, and putting the
6nit into service, one of which shall be submitted for record. Installa-
tion shall include installing cable stress relief cones. Aluminum and
copper or copper bearing parts shall not be used in contract with each
other in construction or installation of potheads. Potheads shall be
desgned for use wth the specific cable and type of installation
required. Contractor shall provide pothead mounting brackets to prevent
any strain on terminals.

4.3.1Termnator and a11 components shall be the product of one
manufacturer and shall be furnished in a package or kit form. The kit
shall include complete assembly and installation instructions. Con-
tractor shall supply one complete copy of a11 manufacturer’s instructions
and information; The terminator shall comply with all requirements of
IEEE 48 Class 1 terminations, except that the requirements of the
design tightness test need not be met. However, the terminator shall
not exude any filler compound under either test or service. The termi-
nator shall have a wet process porcelain insulator. Termination shall
include stress relef cones and shield grounding.

4.4 Ground Rods shall be copper clad steel with diameter adequate
to permit driving full length to a depth of at least six inches below
finished grade. Rods shall be not less than 5/4-inch in.diameter and
not less than 10 feet in length.

4.5 Signs: "Danger High Voltage" signs shall conform to ANSI Z35.1.

5. INSTALLATION: Pad mounted transformer installation shall con-
form to".the manufacturer’s shop drawings and mounting instructions and
shall include securing it to. the concrete slab by at least four anchor
bolts. Completed installation shall conform to the requirements of
ANSI C2.

5.1 Grounding connections which are buried or otherwise normally
inaccessible, and excepting specifically thos9 connections for which
access for periodic testing is required, shall be made by thermit weld
or by using a compatible mechanical connector and brazing completely
over. Thermit welds shall be made strictly in accord with the weld
manufacturer’s written recommendations. Welds which have "puffed up"
or which show convex surfaces, indicating improper cleaning, are not
acceptable. No mechanical connector is required at thermit weldments.

5.2 Signs: Install "Danger High Voltage" signs with tamperproof
screws on each accessible side of pad mounted transformers.
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6. FIELD TESTS: After the nstallatioahas been completed, and
the Contracting Officer has been given five days notice of the proposed
test, the Contractor shall conduct an operating test demonstrating that
all equipment and devices operate in accordance with the requirements
of the drawings and specifications.

6.1 Ground Rods: Test ground rods for ground resistance value before
ny wire is connected. A portable ground testing megger shall be used
to test each ground or group of grounds. The instrument shall be equipped
with a meter reading directly in ohms or fractions thereof to indicate
the ground value of the electrode under test. Provide one copy of the
megger manufacturer’s directions for use of the ground megger indicating
the method to be used.

6.2 Test Reports:

a. Grounding electrodes and systems (identify each ground and
give test value).

b: Op.erating Test: Energize the tranformer and adjust the
Output voltage to the specified value. After the transformer has been
energized 48 hours, operate each high voltage fused cutout then retest
and ajust the output voltage if required.
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SECTION 16475. IIIRIOR SWITCHGPAR

I. APPLICABLE PUBLICATIONS: The publications listed below form a
part of this specification to the extent referenced, The publications
are referred to in the text .by the basic designation only.

L-P-387A(2)’
FEDERAL SPECIFICATIONS:

Plastic Sheet, Laminated, Thermosetting (for Deisgnation Plates).

MIL-M-14G
MILITARY SPECIFICATIONS:

Molding Plastics and MOlded Plastic Parts, Thermosetting.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI:
C2-77 National Electrical Safety Code.
C12-75 Code for Electricity Metering.
C37.13-75 Low-Voltage AC Power Circuit Breakers Used in Enclosures

Including Supplement C37.15A-75.
C7.20-74 Switchgear Assemblies (Consolidated Edition).
C57.90-78 Relays and Relay Systems Associated with Electric Power

Apparatus, Including Supplement C57.90A-74.
C59.1-72 Electrical Analog Indicating Instruments.
C9.2-54 Direct-Acting Eiectrical Instruments (Switchboard and
(R1959) Portable Types).

C57.13-78 Requirements for Instrument Transformers.
Z55.1-67 Gray Finishes for Industrial Apparatus andEquipment.
(R1973)

EI .20-75
PB 2-78
PB 2.1-77

ICS 2-78

NATIONAL ELECTRICAL MANUFACTUPRS ASSOCIATION (NMA):
Standards for Watthour Meters.
Dead-Front Distribution Switchboards.
Safe Handling, Installation, Operation and Maintenance
of Switchboards.
Industrial Control Devices.

NFPA 70-1978
NTIONAL FIRE PROTECTION ASSOCIATION (NFPA):
National Electrical Code.

UL 467-1972
(AUG 1978)

UL 891-1975
(OCT 1977)

UNDERWRITERS LABORATORIES, INC. (UL):
Grounding and Bonding Equipment.

Dead-Front Switchboards.

2. FACTORY TESTS: ANSI C37.20 for switchgear. Submit certified
copies of design tests, production tests, and conformance tests of the
switchgear and await approval before delivering equipment to the project
site. In particular, for power circuit breakers, after completion of
interrupting test at full rating, there shall be no evidence of anydamage to any part except for minor burning of the arcing contact tips.The breaker shall be satisfactory for immediate return to service at
full rating without repairs or maintenance of any kind. One breaker
of each rating shall be given impulse, momentary and interrupting tests
at its full rating, witnessed by the representative of the ContractingOfficer. In lieu of the above tests, a report of these tests previouslyperformed on identical units of each rating will be acceptable.
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SUBMITTALS:

5.1 ManufactuTers’ Data: Submit manufacturems’ data for the
following:

Kilowatt Meters Relays
Switches Breakers
Busduct Voltmeter
Ammeters

3.2 Shop Drawings for switchboards shall indicate, but shall notbe limited to, the following:

a. Overall dimensions, front view and section views
b. Bus arrangements including dimensions and ampere ratings

of all bus bars
c. Type and spacing of bus supports
d. Maximum short circuit-bacing
e. Circuit breaker type, interrupting rating, trip setting
f. Provision for future extension
g. Elementary diagrams and wiring diagrams having their

terminals identified, and indicating the internal wiring for each item
of equipment and the interconnection between the items

h. One-line diagram

In addition, submit the manufacturer’s published time-current curves on
full-size logarithmic paper of the internal low voltage secondary circuitbreakers and largest feeder breaker at each switchboard location to allowdesigner to verify that proper protection and coordination has been
achieved.

3.3 Spare Parts Data: As soon as practicable after approval of
materials and equipment, furnish spare parts data for each different itemof equipment listed. Include a complete list of parts and supplies withcurrent unit prices and source of supply. The foregoing shall not relievethe Contractor of any responsibilities under the guaranty.

3.’4 Samples:: Submit for approval sample of busduct one rightangle turn and more thaneight inches from corner in each direction.

3.5 Certificates of Comformance or Compliance: Submit certificatesin triplicate for circuit breakers, meters and relays.

3.6 Laboratory Test Reports: Submit certified copies, in triplicate,of the reports of all tests required in referenced publications forcircuit breakers, meters and gages.

3.7 Field Tests Reports: Submit certified copies, in triplicate,of the reports of relay settings and dielectric tests as required herein.

3.8 Ground Resistance Tests Reports: Upon completion, and beforefinal acceptance of the work, submit in writin the measured groundresistance of each ground rod and grounding system, indicating thelocation of the rod and grounding system and soil condition at thetime the measurements were taken.

05-794471
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5.9 Operating and Maintenance Instructions: Furnish instructions
for operating and maintenance for each entire switqhgear assembly.

4. GENERAL REQUIREMENTS include those specified in Section 16011.

4.1 Insulated Phase Barriers shall conform to MIL-M-14, Type MA-50.

4.2 Nameplates, laminated plastic, shall .conform to L-P-387. Provide

n.amepIates for each relay, switch and device to dentify its function, and
where applicable, its position. Laminated plastic shall be I/8-inch thick
black melamine plastic with white center core, matte finish, and square
corners. The lettering shall be accurately aligned and engraved into the
white core. Size of nameplates shall be i inch by 21/2 inches minimum.
Lettering shall be minimum 1/4-inch high normal block lettering. Number,
location, and letter designation of nameplates shall be as indicated.
Fasten nameplates with two sheet metal screws.

5. MATERIAL, EQUIPMENT, AND ASSEMBLIES:

5.1Switchgear shall conform to ANSI C57.20 and shall consist of low
voltage power circuit breaker, 208-volt service. Key-interlocak main
secondary breakeTs with secondary tie circuit breaker to prevent opera-
tion of the primary tie breaker, with the main secondary breakers closed.
Eac steel unit forming part of the switchgear structure shall be a
self-contained housing having individual breaker or instrument compart-
ments, and a full height rear compartment forthe insulated buses, instru-
ment transformers,.:and, outgoing cable connections. Equip the.individual
circuit breaker compartments with primary and secondary contacts, rails,
disconnecting mechanism parts, and a cell interlock which will prevent
moving the removable element into or out of the IVconnectedll position
while the circuit breaker is closed. Provide a steel door for each indi-
vidual breaker compartment. Enclose the top, sides, and’rear of indoor
structures with removable steel sheets. Design the structure so that
future additions may be made. Provide an engraved circuit dsignation
plate on each individual circuit breaker compartment door

5;2 Phase Buses and Connections: Bus structure shall be mounted on
insulated supports of high-impact, non-tracking, high-quality insulating
material and adequately braced to withstand the mechanical forces exerted
during short circuit conditions when connected directly to a source having
maximum of 85,000 amperes rms symmetrical available. Bus bars shall be
aluminum having silerplated joints. Make bus bar connections from main
buses to the incoming circuit breaker studs. Equip the outgoing circuit
breaker studs with mechanical clamp-type cable connectors for the size of
cables shown.

5.3 Cablb. supports shall be provided for outgoing cables. Isolate
cable compartment from bus compartment. Wire secondary circuits to
terminal blocks. Terminal blocks shall be readily accessible for making
external connections as required

05-79-4471
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5.4 Ground Bus: Provide a copper ground bus secured to each
vertical structure and extending the entire length of the switchgear.
Include provisions, for making the station ground cgnnections.

5.5 Main Circuit Breaker: Electricallyoperated draw-out type
with an interrupting rating not less than 55,000 amperes symmetrical.
at 500 volts. Equip breaker with magnetic or solid state long time
trip device with instantaneous ground fault tripping characteristics
so that branch breakers shall normally trip first on overload and at
lower fault-current levels and equip breaker with motor-charged stored-
energy closing mechanism which will permit rapid and safe closing of the
breaker, independent of the operator’s strength or effort in closing
the handle.

a. Contacts:

(1) Main Contacts: Silver-to-silver, arranged with
arc-resistant-alloy arcing contacts,, magnetic blowout coils and
deionizing arc chutes to control, confine, and fnterrupt the arc
without burning or pitting of the main contacts.

(2) Main Draw-out Contacts: Silver-to-silver, positive,
pressure, ball and multifinger, self-aligning type, arranged with steel
shutters to enclose the stationary portion when breaker is removed to
test position.

(5) Auxiliary and Control Contacts: Multiple-plug
bayonet type, silverplated, self-aligning. Auxiliary and control
connections shall be automatically made when the breaker is in the
"operating" position and provision shall be made for ianually
engaging them in the "test" position.

b. Test Position: The breaker shall be completely removable
from the metal enclosure, and also shall have a test position within
the enclosure arranged to permit withdrawal of the breaker from contact
with the 1.5 kV bus, connection of the control contacts and test opera-
tion of the breaker in the disconnected position with door to. the
enclosure closed Provide a reduction-gear device for insertion and
removal of the breaker unit.

c. Provision for Maintenance: Provide one complete set of
pecial maintenance tools. Equip the breaker with wheels or provide a
castering transport truck to facilitate removal of the breaker from the
enclosure. Breaker arc chutes shall be one-pice removable assemblies
to permit easy inspection and replacement.of "contacts. All parts of
the breaker shall be accessible when the. breaker is removed from the
enclosure, without extensive disassembly or removal of other parts.

5.6 Instruments shall conform to ANSI C39.1 for electrical indicating
switchboard instruments, accuracy Class I. The AC ammeters, AC voltmeters,AC wattmeter shall be approximately six inches square, with 250 degree
scale. Indicating instruments shall be single-phase with transfer
switches for reading 5-phases. Transfer switches shall be flush mounting
type.
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a. AC Ammeters: Transformer rated, S-ampere input, for use
with a 2,500-to 5-ampere current transformer ratin, 0-to 2,500-ampere
scale range, 50 Hertz..

b. AC Voltmeters: Transformer rate, 150-volt input, for
use with a 208-to120-volt potential transformer ratin, 0-to 500-volt
scale range, 50 Hertz. Provide external dropping resistors if requied.

c. AC Wattmeters: Transformer rated for 120-volt input,
50 Hertz, 3-phase, 3-wire, 2-to 5,000-watt scale range for use with
2500,to 5-ampere current transformer ratio and 08-to 120-volt potential
transformer ratio. Furnish resistors, if required.

5.7 Watthour Meters shall conform to hTA EI 20 with provisions
for future pulse initiation. Kilowatthour meters shall be 2-starer,
transformer rated, polyphase, 60 Hertz, semiflush mounted, switchboard
meters for use on a 4-wire, 5-phase system. The meter shall have a
S-dial pointer type register and shall be secondary reading. The
kilowatthourmeter shall have a cumulative type demand register with
15-minute interval.

5.8 Relays shall conform to hMA ICS-2. Provide a means to
automatically short-circuit the associated current transformer secondaries
when removing the relay from its case, The relays shall be for operation
on a 120-volt AC control bus.

a. Provide inverse induction time and instantaneous
phase overcurrent relays

b. Provide inverse induction time and instantaneous ground
overcurrent relay

c. Provide reverse current relays

5.9 Instrument and Control Transformers shall conform to ANSI C57.15
and NEMAST 20 as applicable for:

a. Current transformers
b. Potential transformers
c. Control power transformer

5.10 Ground Fault Protection: Provide ground fault protective
’devices consisting of current transformers, fault protection relays
with time delay suitable for protecting circuit components against
phase to ground faults and system monitor panel. Install the ground
sensor (current transformer) in the ground connection to the system
neutral. Use special care in grounding, the neutral sO as not to
defeat the proper operation of the ground fault protective devices.
The relay shall be of the standard time delay type and have continu-
ously adjustable current pickup and continuously adjustable time delay.
It shall provide two independent output contacts each rated 5 amperes
continuous and 50 amperes inrush at 120/208-volt AC. The relay shall
include a memory function to recognize and initiate tripping on inter-
mittent ground faults. The monitor panel shall indicate relay operation
and provide means for testing the system with or without interruption of
service and shall not permit the ground fault system to be inadvertently
left in an inactive or OFF state.
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5.11 Engraved Plastic Terminal Strips: Provide for all external
wiring between components andfor all internal wiring between removable
assemblies. Terminal board identification shall be identical in all
similar units. Color code external wiring consistently for all similar
terminal boards.

.6. INSTALLATION:
5.1 General Requirements: Electrical installations shall conform to

ANSI C2, NFPA 70, and to the requirements specified herein. All equip-
ment and materials shall be new unless indicated-or specified otherwise.

5.2 Grounding shall be in accordance with the National Electrical
Code and the National Electrical Safety Code, except that grounds and
grounding systems shall have a resistance to solid earth ground not
exceeding 10 ohms for grounding metal enclosures of primary Voltage
electrical and electrically operated equipment.

6.3 Switchboards shall conform to MBMA PB 2.1..-

6.4 Meters and Instrument .Transformers shall conform to ANSI C12.

6.5 Foundation for Equipment and Assemblies: Mount switchgear on
the existing coffcrete second floor (operating floor) in the areas where
the .existing 750 KVA transformers are being removed. They will not be
mounted on concrete slabs.

7. PIELD TESTS AND INSPECTIONS:

7.1 Demonstration Tests: Show by demonstration i service that all
circuits and devices operate in accordance with manufacturer’s speci-
fications. Test the operation of each item of control equipment not
less than five times. Submit the request for inspections and tests
at least ten working days prior to date inspections and ests are to
take place.

7.2 Tests: After installation, perform relay setting and coordi-
nation tests and,dielectric tests.. Furnish certified copies of the relay
setting and dielectric tests to the Contracting Officer.

7.5 Equipment and Apparatus Tests: Unless specific factory-witnessed
tests are specified, tests normally made by the manufacturer will be
acceptable for all equipment and apparatus, and the Contracting Officer
will authorize shipment on receipt of satisfactory evidence of such test.

7.4 Ground Resistance Tests: Measure ground resistance of each ground
rod. Upon completion and before final acceptance Of the work, submit in
writing the measured ground resista.nce of each ground rod and grounding
system, indicating the location of the rod and grounding system, as well
as.the resistance and soil conditions at the time measurements were made.
.Make ground resistance measurements in normally dry weather, not less
than 48 hours after rainfall, and with the ground under test isolated from
other grounds. Also, measure ground resistance from each piece of equipment
to the ground electrode.

7.5 Retesting: Rectify any deficiencies found and retest work
affected by such deficiencies.

0579-4471
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SECTION 16510. LIGHTING WO

1. APPLICABLE PUBLICATIONS: The folloring publications of the
issues listed below, but referred to thereafter by basic designation
only, form a part of this specification to the extent indicated by the
references thereto:

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI):

C82.1-72 Fluorescent Lamp Ballasts.
w/SUPP C82.1A-73

70-78

LE-3-74

57-1972
(R10/77)
935-1971
(RII/77)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):
National Electrical Code (NEC).

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA):

Manual for High-Intensity-Discharge Lamps.

UNDERWRITERS LABORATORIES, INC. (UL):

Fixtures, Electrical Lighting.

Ballasts, Fluorescent Lamp.

2. SUBMII"rALS:

2.1 Shop Drawings: Submit shop drawings and data for lighting fixtures.
Drawings shall show types, size, accessories, installation details, and
other details of construction. Data accompanying shop drawings shall in-
clude aiming diagram and computerized foot candle array.

2.2 Manufacturer’s Data: Submit manufacturer’s data for all fixturesindicating mechan:ical and electrical construction.

3. GENERAL REQUIREMENTS include those specified in Section 16011 and
as specified herein. Lighting fixtures and accessories mounted on the
exterior surfaces of building are included i.this section..

4. LIGHTING FIXTURES AND ACCESSORIES:

4.1 General: UL 57 and NEMA LE-3. "Lighting fixtures shall conform toUL 57. Lighting fixtures shall be provided complete with lamps of the
number, type and wattages shown. The details, shapes and dimensions are
indicative of the general type desired, but are not intended to restrict
selection to fixtures of any particular manufacturer. Fixtures of similar
designs and equipment, light distribution and brightness characteristics,and of equal or greater finish and quality will be acceptable as approved.Provide each open-tube fluorescent fixture with spring loaded, telescopingsockets or lamp retainers (two per lamp).

05-79-4471
1650 -i



4.2 Suspended Fixtures: Provide with swivel hangers to insure a
plumb installation.. Hangers shall be cadmium platted steel with swivel-
ball apped for the conduit size indicated. Hangers shall be able to
support twice the combined weight of the fixtures.to which they are
attached. Hangers shall allow fixtures to swing within an angle of 20
degrees. Pendants four feet or longer shall be braced to limit swinging.
Single unit suspended fluorescent fixtures shall have twin stem hangers.
Multiple unit or continuous row fluorescent fixtures shall have a tubing
or stem for wiring at one point, and a tubing o rod suspension provided
or each unit length of chassis including one at each end. Rods shall be
a minimum of 3/15-inch.

4.3 Ballasts for Fluorescent Fixtures: UL 955, ANSI C82.1, and shall
be labeled Certified Ballast Manufacturers (CBM) certified by Electrical
Testing Laboratories (ETL). Ballasts shall be high power factor type
unless indicated otherwise and shall be designed to operate on the voltage
system to which they are connected.. Ballasts shall-be Class P and have
the sound rating "A" unless otherwisenoted. Fixtures and ballasts shall
be designated and constructed to limit the ballast case temperature to
90 degrees Celcius when installed in a ambient temperature of 78 degrees
Fahrenheit.

5. INSTALLATION: Lighting fixtures shall be set plumb, square,
level, and in alinement and shall besecured in accordance with manufacturer’s
directions and approved shop drawings. The installation shall meet with the
requirements of NEC. Mounting heights specified or indicated shall be to
bottom of fixture. Lighting fixtures shall not be supported from suspended
ceilings, but shall be supported from structural members above.

6. FIELD TESTS AND INSPECTIONS:

6.i General: The Contractor shall show by demonstaation in service
that all circuits, fixtures and equipment are in good operating condition,
Tests shall be such that each piece of control equipment will function not
less than five times. The Contractor shall give the Contracting Officer
14 days advance notice of the dates and times for tests and inspections.

5.2 Tests: Interior installations shall be tested for insulation
resistance after all wiring is completed and connected ready for the
attachment of fixtures and equipment, and again when fixtures and equip-
ment are connected ready for use. Test shall be as specified in Section
15402. All defective material and workmanship disclosed as the result
of the tests given herein shall be corrected at no cost to the Government.
The Contractor shall show by demonstaration n service.that all circuits
and devices are in good operating condit-ion.
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ST3tTE: North Carolina COUNTIES: See below*
DECXSION ER: NC80-I023 (45 FR 1372 Jan 4 I80) DATE: 4 January 1980
.Supersedes Decision No NC76-1019 dated January 30, 1976 in 41 FR 4796
DESCRIPTION OF WORK:. Building Construction Projects (excluding single family
homes and apartments up to and including 4 stories).

*Co)unties:
Cret, Craven, Jones,
.Lenolr, Onslow, and Pamlico

Bri.3layers
Carpenters
Cem.nt masons
Eltricians
Glziers
Ironworkers:

Structural
Reinforcing

Labrers

Hourly.
Rates

5.50.
4.S0
4.23
4.SG
3.55

4.75
4.25

3.10
4.35
3.S0
6.00
5.$1

3.88

ll 0.0"*
S.10
6.00
3.10

450
4.00
S.00
S.00*
5.52*

LbOrers, unskilled
ipelayers
Plasterers’ tenders

PLasterers
Plumbers & Steamfitters
Sheet metal workers

Sprinkler fitters
Soft floor layers
Tle setters
Truck drivers

Welders. rate for craft.

OWREQUIPMENT OPERATORS:
Backhoes
Motor graders
Rllers

*Modification No. i, dated

9February .29, 1980
**odiFicaion No. 2, aed I? Dt 80

FRINGE BENEFITS PAYMENTS
Educaion

and/or
H & W Pensions: VacationAgpr. T.

85 1.20

Unlisted classificati6ns needed for work not included within the scope of the
classifications listed may be added after award only as provided in the labor
standards contract clauses (29 CFR, 5.5 (a}l)(ii).
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August 2, 1982

Commander R. E. Carlson
Officer in Charge of COnstruction
Building 1005, Marine Corps Base
Camp Lejeune, North Carolina 28542

Dear Commander Carlson:

In Re: Contract N62470-79-C-4471, Repair
Electric Service, Transformers and
Switchgear, Building 1700, MCB,
Camp Leeune, North Carolina

This is to advise that Campbell Electrical Company, Inc. has
retained our firm to assist them in resolving the problem referenced in
your letter of 23 July 1982 which was received by them on July 28, 1982.
It would appear from the record in this matter that little or no purpose
would be served by reciting Campbell’s position concerning the switch-
gear problem. To keep the record completely accurate in this matter,
however, Campbell did not lust assume that motor control was to be
accompllshed by means other than a swltchgear based simply on "standard
industry practice." Rather, in preparing and submitting its bid, Camp-
bell had to conclude that the foregoing was the case based on the only
reasonable interpretation of the plans and specifications considered in
conjunction with the applicable standards of both the National Electrical
Code and the Underwriters Laboratories, Inc.

Whlle Campbell has not yet been made prlvy to the Government’s pre-
bid estimate for this work, one can only assume that the Government
estlmator(s) interpreted the plans and specifications the same as did
Campbell in arriving at an estimated cost of construction. Regardless
of whether or not this was the case, however, it would certainly appear
that until the meeting of 22 July 1982, all Government personnel involved
with this problem had.recognlzed that Campbell’s interpretation of the
plans and speclficatlons had been sound and reasonable and its proposed
methods of performance with the necessary addltlonal compensation was
the only reasonable solution to the problem. Needless to say, the
Government’s reversal in position first exhibited to Campbell in the
hastily called meeting of 22 July 1982 came as a complete shock to
Campbell and smacks of bad faith.





Commander R. E. Carlson
Page Two
August 2, 1982

At any rate, it is cogently clear that this nonexistence of motor
starters-or controllers constitutes a "differing site condition" pur-
suant to 4(a)(2) of the General Provisions of the Contract and that the
plans and specifications are inadequate and defective as related to thls
problem. In addition, your directive of 23 July 1982 clearly constitutes
a change in the work and, a cardinal one at that for which Campbell
shall most assuredly pursue an equitable adjustment if it can and does
perform this extra and unanticipated work as orderedo.

As a result of your letter of 23 July 1982, Campbell has written to
its supplier of the switchgear (Westinghouse) to determine if it is

possible for the heretofore specified and approved swltchgear to be
modified as per your directive. If this should prove possible, and if
such modification will not void the equipment warranty, then Campbell
shall consider proceeding as directed by you. For the record, however,
you are reminded that Campbell firmly believes that the method and
manner of performance as directed by you is clearly contrary to the
National Electrical Code and Underwriters Laboratories, Inc.’s standards
and shall pose a considerable safety hazard if accomplished. As a

result and rather than having to do this work in this manner even with
additional compensation by agreement or adjudication, Campbell would
much prefer that the Government terminate its contract pursuant to 18
of the General Provisions.

In connection with the foregoing and as I am sure you are aware,
Campbell immediately brought this problem to the attention of the
Government as soon as it could be discovered on April 21, 1982. Since

that date and as a result of the Government’s failure to act and make a

reasonable decision, Campbell’s work has been completely suspended for
which it shall be entitled to equitable compensation both in money and
time in accordance with 17 of the General Provisions even if the control

wirin interface can be accomplished as directed by you. You should be
further advised, however, that even if this directed change in the work
can be accomplished, the additional engineering, modifications, etc.

shall most probably preclude boilers no. 1 and 2 from being placed back
into service by October 14, 1982. Campbell shall advise of the estimated
time requirements as soon as it has the necessary information. (In the

meantime, perhaps the Government should realistically consider a sub-
stantial increase in its contingency budget for considerably more
blankets for the base personnel this coming winter.)

On the other hand, if Campbell should be allowed to proceed imme-

diately to complete this work as heretofore proposed by the use of motor

starters, then there would be a relatively good chance that boilers no.
i and 2 would be operable by winter. If you still feel that Campbell’s
proposed costs for doing this proposed work are unreasonable and that





Commander R. E. Carlson
Page Three
August 2, 1982

the .Government can do it more economically as has heretofore been sug-
gested, Campbell’s contract should be terminated pursuant to 18 of the
General Provisions and the work accomplished by the Government or others
without further delay.

In summary, the record in this matter shall certainly substantiate
that Campbell has acted mostly dilligently, cooperatively, and in the
best of good faith in attempting to assist the Government in overcoming
the Government’s problem. For the last three (3) months, however, it

could be said that the Government has acted dilatory at best and in bad

faith at worse. In closing, it probably bears reiteration that Campbell
is proceeding with all dilligence to ascertain if the work.can proceed
to be performed in the method you have now directed. Nevertheless, as a

result of your letter of 23 July 1982 and in order to protect Campbell’s
contractual rights in this matter, you should be advised that Campbell
does dispute your interpretation and actions in this matter and requests
a hearing and a Contracting Officer’s decision in accordance wfth 6 of

the General Provisions. It might be appropriate, however, to hold the

processing of this dispute in abeyance until it can be ascertained
whether or not your directed change in the work can be accomplshed and,
if so, the projected cost of the same.

With kindest regards, I am

Yours very truly,

JEB/pj

NYE, MITCHELL, JARVIS & BUGG

Campbell Electrfcal Company, Inc.
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A B CHANCE CO 210 NORTH ALLEN ST CENTRALIA MO 65240

CERTIFICATE OF COMPLIANCE

TO: Campbell Electrical Company DATE: June 23,
Attn: Morris Robinson
P. O. Box 730
Wilson, N. C. 27893

RE: Pole Line Hardware

This is to certify that our Pole Line Hardware will be or has been manufactured
or distributed by the Utility Systems Division of the A. B. Chance Company of
Centralia, Missouri.....
This material does comply with the quality requirements listed to the best of
our knowledge and belief.

SPECIFICATIONS:

Applicable A. B. Chance Company drawings and catalog information

Gene HcKenzie u

Quality Assurance Process Control Analyst

SUBSCRIBED AND SWORN TO BEFORE ME
ON THIS 23RD DAY OF JUNE, 1981.

V. Murray,Notary/,l ic

My Comission expires February 27, 198,’.

TELEX: 447410 Il -sc. Ec,,c Co
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PC 1949-A (9180)

Power Cable Quality Assurance

/ naconda
Ermssan
Power Cable Division
Quality Assurance

CERTIFICATE OF COMPLIANCE
#2260

- EASTERN ELECTRIC SUPPLY CO
P.O. BOX 1160. ROCKY MOUNT,NORTH CAROLINA 27801
ATTN: MARY ALICE WALSTON

Customer’s Order No. 77401
Anaconda-Ericsson Order No. 96-00511

The following is a true and accurate description of the material manufactured at our WATKINSVILLE,GA plant,
and shipped on the above order:

ITEM NO. QUANTITY DESCRIPTION APPLICABLE SPECIFICATION
Ol I0,000 f #12 Solid TW Green u/l 83

5,000 ft #12 Solid THHNRed u/l 83

Shocky
Title Supv

SEDC Forest Park,Ga Distribution Center

hereby certify that the material described above was inspected under my general supervision and found to comply with the
requirements of UL 83
as interpreted by Anaconda-Ericsson Quality Control Procedures prior to being placed into stock or released for shipment.

Test records will be kept on file at least one year from date of test, and will be made available for examination by authorized

Title Hanacjer 0.uality AY, surance

Plant Watk insvi le

Sworn and subscribed to
before me this ,’-’,,’ ’ {t day- I/’-I /

ota" PuSHc, Chrkc 0un,y Conmdon ExpJrcs D 3,
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Scotchcast(R)

2104
Electrical
Insulating and
Sealing Compound

2104 Compound in a Unipak Container is a two-part, low-viscosity polyurethane for
permanent splice protection. Use it with 72 Series Signal/Control Cable Splices and
85 Series Multi-Mold Splice Kits.

This compound flows well-- even at low temperatures. It fills mold bodies completely and
eliminates voids. Cure time is about hour at
22C/72F and 20 hours at 4C/20E The
unique Unipak Container allows fast mixing of
premeasured portions that pour cleanly from
the container. No tools or containers are
needed. Scotchcast 2104 contains no TDI er
MOCA.

Product Compound Net Weight
No. Size

(Grams) (Ounces)
2104 D 675 23.8

Packing: Bag per Box; 10 Bags per Carton.
FOR PRICES, SEE PRICE PAGE SECTION D,

Scotchcast(R) 2114
Re-enterable Electrical
Insulating and Sealing Compound

Permanently jelly-like 2114 is a replacement compound for 78 Series Kits. Its tacky
urethane formulation adheres well, yet pulls away cleanly for fast, simple splice
re-entry.
Yellow when poured, 2114 cures transparent so bundles and connectors are easily located
during re-entry. Its Unipak Container allows fast
mixing of pre-measured portions and is poured
directly from the container. No mess. Cure time
is about 20 minutes at 23C/73F and 80
minutes at 7C/20F. Re-entry can be made
at temperatures down to -26C/- 15F.
Possessing great thermal stability, moisture-
resistant 2114 is non-corrosive to copper and
does not support fungi or mold. It contains no
TDI or MOCA and has no volatile isocyonate
problem.

Product
Size

NCtWt, Packing
No. OzJGr. TypeofPkg. eerCtn.

t’9 Bag/Box
C :213,,,50,1 Bag/Can

2114 Bag/Box 10
D 2,1.2/600il Bag/Can

FOR PRICE, SEE PRICE PAGE SECTION D.

Scotchcast(R)

7820
SpacerWeb
Relacement for
78 Sedes Kits

Section E

3M
5622-5626; 5633-5636
Quick-Term Molded Rubber
Termination Kits

5622-5626 Kits meetrequirements of
IEEE Standard No. 48-1975, Class 3.
5633-5636 Kits meetrequirements of
Class 1.
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A loosely-woven polyester, 7820 Spacer Web keeps splice bundle away from
mold body wall, providing even compound
distribution around splice. Product Size Packin9
Spacer Web 7820 is included in the 78 Series No. Per Roll Roll Ctn.
Re-enterable Splicing Kits, but it may be 7820 3 in. x 20 ft. 2/Box Box
ordered separately for applications in which
splices are to be re-opened for rework. FOR PRICES, SEE PRICE PAGE SECTION D.

Termination Kits. ,,,, and 25 KV
Tape Porcelain Molded Rubber Lugs Brackets
These molded rubber kits terminate a wide range of wire-shielded, ribbon-shielded,
UniShleld* and URD cables with a rated operating temperature of 90C/194F and an
emergency overload rating of 130C/266F.

VolIaBI Conductor Imulllion Kit
(KV) Size R|n O.O, Rlnl No.

(Indm)

5622
AWG-3/0 .492-.670 Weather-

Protected

3/0.250 kmil
8 (100%) 2/0-250 kcmil W’tr.

Protected
8 (133%) 110410 .640-.900

5633
15 (100%) 2 AWG-3/0 Weather-
15 (133%) 2 AWG-1/0 Exposed

350-500 kcmil 5624
(100%) 2/0-250 kcmil Weather-

Protected(133%) 250-350 kcmil .840-1.090
5634015 (100%) 3/0-250 kcmil Weather-

15 (133%) 2/0-4/0 Exposed
600-75G kcmil 5625

8 (100%) 500-750 kcmil Weather-

8 (133%) 400-600 kcmil 1.030-1.3’30 Protected
563515 (100%) 350-500 kcmil Weathetr-

15 (133%) 250-350 kcmil Exposed
1000-1500 kcmil 5626

(100%) 1000-1250 kcmil Weather-
Protected(133%) 750-1000 kcmil 1.270-1.650

15 (100%) 600-1000 kcmil
5636

Weather-
15 (t33%) 500-750 kcmil Exposed

"UniShield is registered trademark of Anaconda Wire and Cable.
**Cable insulation O.D. must be used as final determining
factor.

Use Scotchlok Lugs or other standard lugs
with these kits which handle copper or
aluminum conductors from 2 AWG through
1500 kcmil. Kits 5622 through 5626 are for
use in weather-protected areas. (Class III

no contamination or moisture present.)
Use 5633 through 5636 Kits in industrial
applications which include both weather-
exposed and weather-protected areas.

Each kit includes materials to make three
terminations. 5620-5626 Kits contain three
track-resistant molded rubber stress
cones, three mechanical ground straps
and accessory items, and an illustrated
instruction sheet that shows proper
techniques for terminating shielded and
concentric neutral cable.

5633-5636 Kits contain these items plus
three PST Cold-Shrink Silicone Rubber
Skirted Insulators. Less effort and no heat
are required to install these terminations
and they can be energized immediately
upon completion.

Packing: 3 Terminations per Kit; Kit per
Carton; Kit per Case.
FOR PRICES, SEE PRICE PAGE SECTION E.
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. o,: i: Dmensions

include pre-filled terminator. Compression connectors must be specified
separately. Adapter kits, aerial lugs and mounting brackets must be ordered separately if
required.

Catalog
NO.

PAT 1701
PAT 1772
PAT 1773 3

PAT 171801
PAT 17/802 2
PAT 17/872 2
PAT 17/873 3

PAT 1801
PAT 1802 2
PAT 1872
PAT 1873 32

PAT 18/972 2
PAT 18/973 3
PAT 1972 2
PAT 1973 3

"PAT 19/1073 3

PAT 1073 3

PAT 18/901
PAT18/902 2
PAT 191872 2
PAT18/701
PAT 18/702 2

11ze Fig’1
2 2

4

4

2
4
4
4
4

4

2

Dimensions- ins. (ram)
A max. B C
12% (311) 2s/e (67) 2’%= (63)
12%, (306) 3;/, (98) 2"/,, (75)
12%(327) 5’/1(130) 7’/,(184)
16 (406) 2% (67) 2’%2 (63)

17%t (433) 37/o (98) 2s/16 (75)
15% (387) 3’11 (98) 216/,,, (75)

161/16 (408) 51/o (130) 107/,6 (265)
16 (406) 2% (67) 2%= (63)

171/16 (433) 3% (98) 211/16 (75)
151/4 (387) 3% (98) 21 s/,6 (75)

16’/,6 (408) 51/o (130) 10%6 (265)
20% (511) 3’/i (98) 2s/,6 (75)

21 (533) 5Vo (130) 15% (391)
20’/o (511) 3% (98) 2’s/,6 (75)

21 (533) 51/o (130) 15/I (391)
27 (686) 5Ve (130) 213/o (543)
27 (686) 51/i (130) 21/i (543)
16 (406) 2% (67) 2s/== (63)

17%6 (433) 3/o (96) 2/16 (75)
20111 (511 21 /,6 (75)

16 (406)
17%6 (433)

3% (98)
2% (67)
3% (98)

(63)
(75)

D
2%(60)
2%(73)

61/2(165)
2%(60)
31/o(79)
2%(73)

61/2(165)

2%(6O)
3Ve(79)
2%(73)

6V(165)
2%(73)

6’/= (165)
2%(73)

61/2(165)
6V2 (165)
61/(165)

2=/.(60)
3Vo (79)
2/o(73)
2% (60)
3Vo (79)

E
3’/2 (89)
4% (105)
5 (127)

3’/2 (89)
4VI (I05)
4VI (105)

5 (127)

3 V= (89)
4’/i (105)
4Vi (105)
5 (127)

4%(117)
52/,, (146)
4% (117)
5/, (146)
5/, (146)
5z/, (146)

3% (89)
4% (105)
4% (117)
3V2 (89)
4’/ (105)

%6 (8)
%6 (11)
6% (168) 7’/= (I’1)

% (11)
6%(168) 7’/=11)

%6(8)
%6(11)
% (I I)

6vl (166) 7,/, (191)
% (11)
6, (168) 7’/ (191)
%(11)
6% (168) 7,/, (1)
6% (168) 71/2 (191)
6% (168) 7V= (191)

/,6 (8)

/6 (8)

Voltage BIL Catalog
(KV) (KV) No.

15 110

PAT 1772
PAT 1773
PAT 1773

15 150 PAT 171801

Extra PAT 171802
Creepaoe PAT 17/801

PAT 17/802
PAT 17/872
PAT 17/872
PAT 17/873
PAT 17/873

25 150 PAT1801
PAT 1802
PAT 1872
PAT 1872
PAT 1873
PAT1873

25 200 PAT 18/972
PAT 18/972Extra PAT 18/973Creepage PAT 18/973

34.5 200 PAT 1972
PAT 1972
PAT 1973
PAT 1973

34.5 250 PAT 19/1073
Ext PAT 1911073
Creepage PAT 19/1073

46 250 PAT 1073
PAT 1073

14.4/25 150 PAT 181701
PAT 18/702
PAT 18/702

20/34.5 150 PAT 18/901
PAT18/902
PAT 18/901
PAT 18/902

20/34,5 200 PAT 19/872
PAT 19/872

Max. continuous current rating-same as cable.

Candqffr SIz (Max)JV6 or KCIL
Copper mm

2/0 67
250 127
500 253
750 380
1000 507
1500 760
2/0 67
2/0 67
250 127
250 127
500 253
750 380
1000 507
1500 760
250 67
250 127
500 253
750 380
1000 507
1500 760
500 253
500 253
1000 507
1500 760
500 253
750 380
1000 507
1500 760
500 253
1000 507
1500 760
1000 507
1500 760
2/0 67
2,/0 67
250 127
2/0 67
2/0 67
250 127
250 127
2/0 67
750 380

Semi-con O.O.
AIIiPtallm mm Ins. (ram max.)

2/0 67 %-1 (25.4)
250 127 s/e-1 (25.4)
500 253 1% (41.3)
500 253 lS/i (41.3)
1000 507
1250 633 l=ht-23ho (55.5)
2/0 67. %- (25.4)
2/0 67 =/=-1% (31.7)
250 127 %- (25.4)
250 127 /- 1v, (31.7)
500 253 1% (41.3)
500 253 1-1%(41.3)
1000 507 t/;6-2’,6 (55.5)
1250 633 1/- 2=/6 (55.5)
250 67 %-1 (254)
250 127 a/,- 1V, (31.7)
500 253 1% (41.3)
500 253 1% (41.3)
1000 507 lS/,6- 2=/e (55.5)
1250 633 IS/-,- 2/,, (55.5)
500 253 1% (41.3)
500 253 1% (41.3
1000 507 1/,6-2=/, (55 5)
1250 633 lS/,- 2:,,(55.5)
500 253
500 253 1% (41.3)
1000 507 lS/,t- 2=/, (55.5)
1250 633 1%6-2/,= (55 5)
500 253 1/,*- 23/, (55.5
1000 507 1/- 28/=6 (55.5
1250 633 I%6- 2/,6 (55.5
1000 507 l=ho- 2=h (55.5
1250 633 /,6- 2=/16 (55.5
2/0 67
2/0 67
250 127
2/0" 67
2/0 67
250 127
250 127
2/0 67
500 253

Creepago
Ins.(mm)
12% (308)
12% (308)
12% (308)
12% (308)
13’;, (336)
131/, (336)
191/ (495)
20 (508)
20 (508)
20 (508)
20 (50S)
2O (508)
20 (508)
20 (508)

19’/= (495)
20 (508)
20 (508)
20 (508)
20 (508)
20 (508)

31 ’/, (794)
31% (794)
32’/2 (825)
32’h (825)
31 ;/, (794
31% (794
321/= (825)
321/2 (825)
46 (1168
46 (1168
46(1168

Strike
ins. (mm)

6 (152)
6 (152)

5/, (146)
5/, (146)
6(152)
6 (152)

101/i (257)
9% (244)
9% (244)
9% (244)
9% (244)
9% (244)

9 (229)
9 (229/

10’/i (257)
9% (244)
9e (244)
9% (244)

9 (229)
9 (229)

Wt.
Ibs. (kg)

6 (2.7)
6(2.7)

12V2 (5.7)
12 I/2 (5.’t)

14(6.4)
14 (6.4)

8V2 (3.9)
13 (5.9)

8’/= (3.9)
13 (5.9)
15 (6.8)
15 (6.8)
0(9.1)
20 (9. i)

81/= (3 9)
13 (5.9)
15 (6.8)
15 (6.8)
20(9.1)
20(9.1)

13%(346) 20 (9.1)
13%(346) 20 (9.1)
14’/2 (368) 30 (13.6)
141/2(368) 30 (13.6)
13%(346)
13%(346)
14;/2(368)
14’/z(368)
20’/, (514)
20’/, (514)
20’f, (514)

20 (9.1)
20 (9.1)

30 (13.6)
30 (13.6)
36 (16.3)
36 (16.3)
36 (16.3)

46 (1168) 20’/, (514) 36 (16.3)
46 (1168) 20’/, (514) 36 (16.3)

%-1 (25.4) 19’= (495) 10%(257) 8’/2 3.9)
=/,- V, (31.7) 20 (508) 9% (244) 13 (5.9)
3/,- v, (31.7) 20 (08) 9% (244) 13 (5.9)
%- (25.4) 19’/2 (495) 10% (257) 8V (3.9)

3/,__ 1% (31.7) 20 (508) 9’/0 (244) 13 (5.9)
%- (25.4) 19’/2 (495) 10’I (257) 8’1 (3.9)

’,- 1’/, (31.7) 20 (508) 9=/o (244) 13(5.9)
1--16/,(41.3) 31’/,(794) 13% (346) 20(9.1)

I% (41.3) 31 V, (794) 13% (346) 20 (9.1)

Page6 SECTION 3





COPPER ALUMINUM

For use with the i’ollowing eyebolt style

PAT(R) 181901
PAT(R) 18/902

PAT(R) 1802 PAT 18/701
PAT(R) 17/801 PAT 18/702
PAT 17/802

COPPER ALUMINUM
For use with the following hood style
terminators:
PAT(R) 1772 PAT 171873
PAT(R) 1872 PAT 18/972
PAT(R) 1972 PAT 18/973
PAT(R) 1773 PAT 19/1073
PAT(R) 1873 PAT 19/872
PAT(R) 1973 PAT 18/772
PAT(R) 1073 PAT 18/773
PAT 17/872

Page 10 SECTION 3

CONNECTORS
Compression connectors are avail-
able for both eyebolt and hood style
terminators. Copper connectors are
made of high conductivity copper
and are for use on copper conductor
cable only. High conductivity alumi-
num connectors are tin plated-and
are for use on aluminum conductors
through 1250 kcmil and copper con-
ductors up to 250 kcmil. The alumi-
num connectors are internally coated
with a conductive oxide inhibiting
compound for proper connection to
aluminum conductors.

ConductorSize*
AWG/KCM

SC CR SD

Copper Aluminum

Part Barrel Part Barrel
No. OD (Inches) No. OD (inches)

COMPRESSION CONNECTORS FOR
EYEBOLT STYL_E TER_____M_MINATORS.

4 A5087-22 .34 088-22
2 2 A5087-117 .38 (A5088-230

2 A5087-23 .41

1/0 1/0 A5087-24 .46 A5088-24
1/0 2/0 2/0 A5087-25 .51 A5088-25
2/0 3/0 3/0 A5087-26 .56 A5088-26
3/0 4/0 4/0 A5087-27 .61 A5088-27
4/0 250 A5087-28 .69 A5088-28
250 300 A5087-29 .75 A5088-29

.65

.65

.84

.84

.84

.94

COMPRESSION CONNECTORS FOR
HOOD STYLE TERMINATORS (1"

4
2

1/0
2/0

3/O
4/0

250

30O

35O

400
450
500
550
6O0

650
700
750
8OO

9OO
1000
1250
1500

*SC Stranded and Com

1/0

2/0

3/0

4/0

250
300
350

4OO

450
500
55O
600
650
700
750
800

900

1000

1/0
2/0

3/0

4/0

pressed, CR

A5087-32
A5087-30
A5087-33
A5087-31
A5087-21
A5087
A5087-1
A5087-2
A5087-5
A5087-3
A5087-7
A5087-4
A5087-9
A5087-6
A5087-8
A5087-10
A5087-11
A5087-12
A5087-16
A5087-13
A5087-14
A5087-15
A5087-t7
A5087-20
A5087-18
A5087-19
A5087-35
A5087-34

Compact

.34

.41

.46

.51

.56

.61
,69

.75

.87

.81

.95

.87
95
.95

1.01
1.06
1.12
1.19
1.23
1.23
1.25
1.30
1.35
1.50
1.50
1.5o
1.69
1.84

Round, SD =Solid.

A5088-30 .65
A5088-31 .69
A5088-32 .65
A5088-33 .65
A5088-34 .84
A5088 .84
A5088-1 .84
A5088-2 .94
A5088-5 1.00
A5088-3 1.00
A5088-7 1.12
A5088-4 1.12
A5088-9 1.19
A5088-6 1.19
A5088-8 1.31
A5088-10 1.31
A5088-11 1.44

A5088-12 1.44
A5088-16 1.59
A5088-13 1.59
A5088-14 1.59
A5088-15 1.59
A5088-17 1.65
A5088-20 1.65
A5088-18 1.65.

A5088-19 1.84
A5088-35 2.12





1 Bracket Selector Chart

1701J 1772 1801 1802 1872 1701 1772 I’AIH 1801 1802 1872 PATR 1972
17/801 17/802 17/872 18/972 1773 17/801 18/902 1873 1973 1073]
18/901 18/902 19/872 18/901 17/873 18/973 19/1073!

4 5
3 6,7 6,7 6,7 6,7 6,7 6,7 6,7

Fig.
Catalog No. B5071-221

Shipping weight 4 Ibs. each

Fig. 5
Catalog No. B5071-273A

Shipping weight 10 Ibs. each

Fig. 2
Catalog No. B5071-221A

Shipping weight 4 Ibs. each

,’=* ..4 o. o o
’ /1"’/" I o1

-: ...i.r o,,.___._.
Fig. 4

Calalog No. A3147-8
Shipping weight 5 Ibs. each

Fig. 6
Catalog No. B5071-258A

Gee Shipping weight 7Yz Ibs. each
CONNECTION-’] |

> I,, o o , o

Fig. 7 \%- SLOT GRND CONNECTOr EMBLY
Catalog No. BS071-274A

Shipping weight 58 Ibs. each
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G&W Electric Specialty Company

3500 West 127th Street
Blue Islancl. Ilhnois 60406





CAMPBELL co.,.,c.
ELECTRICAL CONTRACTING

POST OFFICE BOX 1709 WILSON, NORTH CAROLINA 27893 TELEPHONE 237-8088

June i, 1982

Mr. G. N. Sniffin
Officer in Charge of Construction
Building 1005, Marine Corps Base
Camp Lejeune, NC 28542

Dear Mr. Sniffin:

CONTRACT NO. N62470-79-C-4471
REPAIR ELECTRICAL SERVICE, BUILDING 1700
MCB, CAMP LEJEUNE, NC
MODIFICATION NO. 4
OUR JOB NO. 590 C. O. R. NO. 4

In reply to your letter of request dated May 24, 1982, we offer
the following for your consideration.

We will not be submitting a proposal at this time for "Modifi-
cation No. 4 (a)" to modify the switchgear to accommodate re-
mote control breakers. This would be a violation of the Na-
tional Electrical Code Section 430-C. Also, note that all war-
ranties on the gear would be voided. If you still desire to
entertain this particular solution to the problem in view of
the above information, please advise.

Attached is our itemized proposal to perform "Modification No.
4 (b)-add Motor Control Centers to be controlled from Boiler
Control Room and interlocking like the existing system." This
proposal in the amount of $197,917.00 includes the following:

(i) Motor Control Centers A and B:

Motor Control Center A Consisting of:

Nema IA Class 2B rating
1 2500 A Main C/B
1 2500 A Tie C/B
2 Size 6 FVNR Combo Starters
6 Size 5 FVNR Combo Starters
3 225 A KB C/B Rated 22K
1 i00 A KB C/B Rated 18K
1 Ammeter for MCB
1 Voltmeter for MCB





Mr. G. N. Sniffin
Page 2
June i, 1982

1 KWHD Meter for MCB
Necessary controls and relays for boiler operations
with bus duct tie-in and interlocks

Motor Control Center B Consisting of:

Nema IA Class 2B rating
1 2500 A MCB
2 Size 6 FVNR Combo Starters
6 Size 5 FVNR Combo Starters
1 300 A KB C/B rated 22K
1 225 A KB C/B rated 22K
2 125 A KB C/B rated 18K
1 100 A KB C/B rated 18K
1 Ammeter for MCB
1 Voltmeter for MCB
1 KWHD meter for MCB
Necessary controls and relays for boiler operation
with ibus duct tie-in and interlocks
Please see attached copy of Westinghouse General Catalog
Reference.

(2) Eight new size "0" starters for the Coal Feeder
Motors

(3) All control wiring necessary for the proper operation
of each of the four boilers

(4) A "RUSH" price for Motor Control Center A, to meet
schedules

(5) 420 days time extending the contract time to October
14, 1983

(6) Additional dollars for labor expensed after the initial
completion date

Credit for the new switchgear A and B will be issued for the value
of credit that Westinghouse gives. We are unable to establish the
value at this time.

Due to the time frame of the summer months and the time of delivery
of the Motor Control Centers, we must have an approval to release
the Motor Control Center A for manufacturing no later than July 15,
1982, in order to have power ready by October 14, 1982.

At the present time we are in a STOP work condition due to this
change.





Mr. G. N. Sniffin
Page 3
June I, 1982

If we can be of any further assistance in this matter, please do
not hesitate to contact our office immediately.

Sincerely,

Morris Robinson
Project Manager

MR/sb

Enclosure





ESTIMATE FOR CHANGE ORDER
.LANTDI,V NORVA 4-4330/58 (Rev. 2-81)

PAGE 1 OF 1

DATE

ONTRACTNUMBER
N62470-79-C-4471

CHANGE DESCRIPTION

CONTRACTTITLE

Repair Electric Service Transformers & Switchgear, Building
1700

A. SUB-CONTRACTOR COST

1. DIRECT LABOR
2. INSURANCE & TAXES,% OF ITEM
3. DIRECT MATERIAL
4. SALESTAX,% OF ITEM 3
5. RENTAL EQUIPMENT

6. SALES TAX,% OF ITEM 5
7. MAINT. & MINOR REPAIRS FOR OWNED EQUIP.

8. SUBTOTAL
9. FIELD OVERHEAD, 10% OF ITEM 8

10. SUBTOTAL
11. HOME OFFICE OVERHEAD, 3%OF ITEM 10
12. OWNED EQUIPMENT COST
13. ENGINEERING COST
14. SUBTOTAL
15. PROFIT, 6% OF ITEM 14
16. SUBTOTAL
17. BOND,%OF ITEM 16
18. SUBTOTAL
19. LOCAL LICENSE TAX,% OF ITEM 18
20. SUBCONTRACTOR TOTAL COST

SUBCONTRACTOR SIGNATURE & TITLE

B. PR IME CONTRACTORS COST

1. DIRECT LABOR
2. INSURANCE & TAXES,L_% OF ITEM
3. DIRECT MATERIAL
4. SALES TAX,_.4% OF ITEM 3
5. RENTAL EQUIPMENT

6. SALES TAX,_4_% OF ITEM 5
7. MAINT.& MINOR REPAIRS FOR OWNED EQUIP.

8. SUBTOTAL
9. FIELD OVERHEAD, 10%OF ITEM8

10. SUBTOTAL
11. HOME OFFICE OVERHEAD, 3%OF ITEM 10
12. OWNED EQUIPMENT COST
13. ENGINEERING COST
14. SUBCONTRACT COST (FROM "’A")
15. OVERHEAD ON SUBCONTRACT, 5% OF ITEM 14
16. SUBTOTAL
17. PROFIT, 6% OF ITEM 16
18. SUBTOTAL
19. BON[-. 2. OF ITEM 18
20. SUBTOTAL
21. LOCAL LICENSE TAX,% OF ITEM 20
22. PRIME CONTRACTOR TOTAL COST

4224.00
634.00

-ONiOO
B2.OO

R] 3 7]. OO

31 g. 00

gZ.UU

REMARKS

Add 420 Days To Contract

CONTRACTOR [ SJGj>I/:II’UI’*rTITIII"’’lCampbell Electrical Co Inc. (O/577(x7"O,J R
For Charges Less Than $100,000 Contractor Has Option of Standard Overhead Rates Indicated or Actual Breakdown of Overhead Rates.



LANTDIV NORVA 4-4330/58 (Rev. 2-81) (Back)

BREAKDOWN OF PRIME CONTRACTOR’S LABOR AND MATERIAL COST ONLY
(NO OVERHEAD, PROFITS OR INSURANCE TO BE INCLUDED)

PRICE OF DELIVERY PRICE FOR PLACING
ITEM DESCRIPTION UNIT QUANTITY TOTAL

MCC A

MCC B

Size "0" Starters

Control Wiring

Bus Modification

Addition Labor Rate
Due to Time Extensi

EA

EA

LS

LS

n LS

i

I

8

UNIT

$80,026.,

331.25

TOTAL

2,650.

400.

UNIT

,360.

425

42.50

TOTAL

$1,360.

425.

340.

1,020.

170.

909.

$81,386.00

66,610.00

2,990.00

1,420.00

170.00

909.00

TOTALS
$149,261 $4224. $153,485.00

BREAKDOWN OF PRIME CONTRACTOR’S EQUIPMENT COSTS

EQUIPMENT DESCRIPTION RATE HOURS, DAYS, MONTHS TOTAL

Crane Truck for Changing Swbd A
Dump Truck

$1200/Month
1200/Month

i Week
i Week

$4O0.00
400.00

TOTAL
$800.00

BREAKDOWN OF SUBCONTRACTOR’S LABOR AND MATERIAL COST ONLY

ITEM DESCRIPTION UNIT

TOTALS

QUANTITY
PRICE OF DELIVERY

UNIT TOTAL

PRICE FOR PLACING

UNIT TOTAL
TOTAL

BREAKDOWN OF SUBCONTRACTORS EQUIPMENT COST

EQUIPMENT DESCRIPTION RATE DAYS, MONTHS

TOTAL

TOTAL
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Many processes and commercial buildings

benet’n from the grouping of electrical con-
trols. Industries such as primary metals, paper,

petroleum and chemicals typically install

electrical controls in centralized locations so

that supervision and operation can be per-

formed by a minimum of personnel. To meet

this need Wesnghouse introduced the Motor
ii)ntot Ceme Concept in g37. This pro-

vided a means to mount various motor starter

units, feeder tap units and auxiliary controls in

a flexible structure arrangement. Since that

time the Motor Control Center Concept has

been refined to permit greater flexibility,

safety and convenience.

The Five Star design begins with components

of proven electrical and mechanical integrity;

assembles them with strict adherence to the

highest engineering practices and with spa-

cial emphasis on personnel safety and ease

of maintenance. The assembly is then wrapped

in an enclosure which prevents acciden-

tal contact with the enclosed electrical parts.

The Five Star Motor Control Center has been

designed and tested to comply with the gen-

erat standards for industrial controls and the

specific standards for motor control centers

as sat forth by NEMA, UL. IEEE and ANSI.
The various state and city codes are generally
met by the standard design. However, in those

instances where more specific requirements

must be met. the Five Star has the design

flexibility to meet them.
Motor Control Center

the ultimate in Control Center design

L Ults

Starl Untts
Motor starter units are combination type em-
ploying a contactor or contactors and a dis-

connect device of proven capability. The di-
connect device can be either a circuit breaker
or fusible switch. The Westinghouse Type
MCP motor circuit protector breaker is fur-
nished as standard.

The MCP and starter combination hs
RMS /mmetrical ampere interrupting

capacity. With the addition of a current limiter

the interrupting capacity is increased to
0,000 amperes. Optional circuit breakers
for starter units are the ?S and the

The fusible switch disconnect device is the

Type DS. It is a quick-make, quick-break, visi-

ble blade switch with fusing facilities for use
with current-limiting or dual element, rejec-

tion type, NEMA Class "J" or "R" fuses.
Facilities for NEMA Class "H" fuses are =vail-

able.

Both breaker and fuse selection ahould take
into consideration the total short circuit
cpacity of the system to which the control
Osnter i connected.

The starter unit= are equipped with A200 Con-
factors for NEMA Sizes one through four and

Contactor for NEMA Sizes fiveI six.

These contctor= have been uccesully
plied in thouunde of the most demanding
industrial applications. Overload protection is

provided by a three pole thermal overload
relay as standard with ambient compensMed
also available. The overload relay has adjust-

able hand or automatic resetting. The hand
reset butlon extends through the unit door.

All relays have a "no" stop feature as stan-

dard. The location of all control elements con-

tained in each unit has been designed to pro-
vide a coordinated control area for easy rec-

ognition of functions and maximum operator
efficiency.

Typical starter units available include the fol-

lowing:

Full Voltage, Non-Reversing
Full Voltage, Reversing
Full Voltage, Non-Reversing, Two Speed,
Single Winding

Full Voltage, Non-Reversing, Two Speed,
Two Winding

Reduced Voltage, Autotrensformer, Closed
Transition

Reduced Voltage, Part Winding
Reduoed Voltage, Wye-Delta, Closed
Transition

CSI Smoe 20
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Feeder TO Unit=

Feeder tap units may contain either circuit
breakers or fusible switches. Draw-out
breaker units include the fixed trip Type
/angle or dual mounted in rltinga through
npees and the interchangeable trip TylI
KB end LB single mounted through 250
pares 4X) ampere respectively. LrgL
ircmt I:nkar= are non-draw-out fixed
mou Adjustable ltronk:: breaker i
standarcL Ratings to 2000 amperes are

Fusible feder tap units utilize the Type D
Switch through 200 amperes. Molded case
switch and fuses are furnished for 400
pares and above. These switches are
mounted in draw-out units through 400
perm with the 30 ampere end 60 ampere fat-
ings available in dual mounting. Ratings hxxm
600 amperes through 1200 amperes are fixed

The DS switches are supplied with fusing
facilities for use with current-limiting or dual
element rejection type, NEMA Class "J" or
"’R" fuses. Facilities for NEMA Class "’H"
fuses can also be supplied.

A new side mounted terminal block is stand-
ard on unit= with NEMA Type B or C wirin
These terminal blocks are mounted in knock-
outs on the wirewey side of the unit wrapper.
This placement provides greater access to
other components within the unit.

The terminal block is available in three tyi:;
Standard Prsure Connector, Preesur
Pull-Apart. end Pull-Apart for ring or spade,
type crimp termination& The smallest starter
unit (2X or 12 inches high) can accommodate
up to three of the new side mounted terminal
blocks providing a maximum of 21 circuits
me standard pressure WPee and up to 18
cults in the spade or ring type, Larger starter
units can accommodate additional terminal
blocks.

As an alternate, terminal blocks may biT)
mounted across the bottom front of the unJ

Standard track mounted term;hal blocks in-
clude the following types: Standard Pressure
Connector, Standard Pressure Pull-Apart,
Straight Ring or Spade type for crimp termi-
nations, and Pull-Apart Ring or Spade type
for crimp terminations. When mounted in this
fashion, a maximum of 30 circuits can be
provided by the Standard Westinghouse
Pressure types and the Ring and Spade types.

within unit end toetl
blocks is mle with 16AWG
thermoplestic-insulated wire ratmd
Power wiring is black and sized to carry the
maximum full load current of the unit. Ai
control wiring is red and DC eontrol wiring is
blue. Plug-in type termina! blocks can be
supplied for all control wiring and load wiring
through size 2 when specified.

Stab Assembly

Generl CatMo Reference 12-000
CSl Section 16920

A newly designed two component copper
alloy stab incorporates the ultimate in
mechanical simplicity to provide precise con-
trol of contact pressure on the bus. This as-
auras a positive connection yet permits easy
unit insertion and withdrawal. Self alignif
Mlgna-Grip ltal are mounted in a glass
reinforced plastic insulation block which to-
tally shrouds each stab and absolutely en-
sures positive alignment of the stabs with the
vertical bus. inlUlltiOn block is allo air m,--:
gral pert of the phase to phase isolalon
altall Power wiring is fffl’nly welled to the
stabs and is totally contained within theu
endosu. This means the vertical bus com-
partment is completely free of wiring for max-
imum safety end reliability.

Four stab assembly sizes are used: 0, 150,
300 and 400 amperes to accurately match the
electrical requirement of each unit.
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Units, Cont,nued

Device Panel

The new device panel can accommodate up

10 six pilot devices such es oil-tite pushbut-
tOnS, ndicating lights, selector switches anc
a new line of miniature meters

The levice panel is hinged on a horizontal
rod extending across the front of the unit.

With the unit door open, loosening two

tire retaining screws at the top of the panel

and sliding it / inch left. permits it to swing
down. This provides ready access tothe rear
ofme panel end increased accessibility to the

unit interior.

Molded into the panel is a knock-out for each

device location This facilnates the future ad-
dition of devices to the pane!.

The plnel is molded of a durable, chemically

plastic material which elimines cot-

jOSiOn The textured surface of the panel pre-

ben= smearing and fingerprinting to pre-

eacve the pleasing appearance of the unit

imOer operating conditions.

Handle Mechanism

The new handle mechanism is designed to

provide a Ih mhanical advantage =o that

iftOl’t ii required to operate any dewce

ordlli are used; the smaller mechanism
evicetlu.ough 110o amperes, and the

larger mechanism for devices&hrDuh .tl]0
amperes.

The handle mechanism is a vertical motion
type device with three positions;lN, OIR:
illillI!. It is mounted.111111 bythe

or lJlllible to elimi-
nment problems end to provide a

ilmlitive indication of the breaker or iwitch
IXition, even with the door open.

The handle mechanism provides several
I/feW features.

In the "ION’" potation an intrloctc pems
(lie unit door fiom being opened. However,

to enabie authorized maintenance personnel

to gar access to the units when required, a

doo interlock=defeater screw is located above

the handle.

Wth the unit door ope. and the operating

handle in the "ON’" oomon. an interlock

into a &-lot in the dnder pan above

Id pvents removal of the unit. Thisiame

aildock prevent insertion of theunit (as

showP below) unless the handle mechanism

is in the "IDFF" position.

To insure that units are not energized eccl-
dentally or by unauthorized personnel, the

handle mechanismln be padlo’.d in the

tl)FF" l)Olition. Sufficient space is available

for a minimum othreeI Where criti-

cal processes are involved and to prevent un-

authorized shutdown, the handle mechanism
caP, be modifiecito enable padlocking in the

ION" posit,on.

Generll C=ltog Ridlncl 12-000
CSI ,4tion 1692C
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Unit Wrapper

The unit wrappe is fabricated of 16 gauglll
After fabrication, it is cleaned and given

a rust inhibiting phosphatizing treatment. The
finish on the unit wrapper is a baked on
enamel ASA ?O, This is a highly durable
enamel, off white in color to incree visibil,
within the uni and fm::ilitate wiring and_
maMtflance

The unit wrapper provides three sides of a
rugged steel shell and the mounting base for
the unit components. The smallest unit
measures 13% inches wide, 8 inches deed
and 12 inches high. Units increase in size in 6
inch increments to a maximum height of 72,

The unit wrapper is designed to prove
ample space for cable entry from the wireway
to the unit.

The untt’wrpper has fcr mounting
two on ech side, which support the unit il.
the structure. They egage guide rails
near the top of each unit space. This mount-..
ing point guide rail system produces
minimum friction and allows unit to be in
erted and withdrawn easily. The guide rails
also give precise alignment to the unit
curate stabbing on the vertical

Unit Doo

Unit doors are formed of 14 gauge stW wd:h Each door is provided with a minimum of two
a ’,,; inch flange on all four sides. The flange quarter turn indicating type fasteners. They
adds rigidity to the door and provides a sur- securely hold the door in the closed position,
face to contain door gasketing when applied, yet allow quick and easy access to the unit
Cutouts are made in the door as required to when required. The fasteners provide a visual
accommodate the operating handle and de- indication ofthe latched position.
vice panel. The doors are cleaned, phos-

baked on enamel ASA 70.

The doorl will 01: Ipproximately 11g’ and
opposite to wireway doors permitting op-
timum access to the unit compartment. The
doors are mounted on removable pin hing
This permit= quick removed of any doo in

ructure without disturbing adjacl

Genml C=talog RferWCe 12-000
CSI S-lOn 16920
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Unil=, Continued

Unil nameplates are of engraved plastic with
inch hh white kmeirtg on

grnd.T=

Modi,ations

Starter and feeder tap units can be modified
to meet a variety of =peccation require-
ments. Some typical components which can
be added include; mcttrol eircu# trnBior-

current+nom-amm
mrlock=, pushbutton=. ector

light, irct brier =hunttri9 or
tjBIm-votTgereInl Jxiliary mmtches.
In most cases, these modifications do not in-

crease starter unit sze.

Addttonml EClUipmem
In addition to motor darter and feeder units
additional equipment can be supplied includ-
ing the following:

Slurs m rmmgsf3. S. 7.5,1oend 15 KVA.

immmmcm with 12, 18, 24, 30, 36,

or 42 circuits whh either lg-|n brash
breske ormllmmbrch bekee.

Current limiting reactors with ohmic values of
.01, .015, .02 end .025 and amperage ratings
of 600, 00, 1000 end 1200.

Metering equipment such

II. Bus System

Vertical Bus
The vertical bus provides three phase power
distribution from the main horizontal bus to

the vertical compartments. The bus is a
unique angular configuretion with an
shape for front mounted only structures and
a ’t’ shape for back to back mounted struc-

tures. These shapes have the inherent
mechanical strength to withstand fault stres-
see. They also provide a smooth stabbing
surface for unit connection.

Due to the high strength capability of the bus
bars bus bracing at ,000 RMS lymrnTical
amperes is standard. Options+ bracing is

available at 5,000 Md IO0,(XX) RMS Bus
braces are molded from a tass-reinforc=l
oly’tr material which is non-tracking and
impervious to moisture and other adverse
atmospheric operating conditions.

O+rral Cio Rfn 12-000
C$1 120
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Verbcal Bus, Continued

.!
The vertical bus is available in ratings of 300,
600, 800 and 1200 amperes for front mounted
only, and 600 and 800 amperes for back to
back mounted. Standard vertical bus bars
through 800 amperes are tin Wated alum
num with the special POLYTET-50
Copper bus is available as an option in 300
and 600 amperes and is standard inS00
1200 ampere rting&

The exclusive=Ot.YTET-lrocess further
improves the corrosion resistant qualities of
tin plated aluminum when used in severe en-
vironments. It also provides a
fct which prevln stab from gelling
facilitat easy mmovand

Isolation of the vertical bus compartment
from the unit compartments is accomplished
by aJll height tnrwhich is provided as
standard. This is a single stmeof

When insulation and isolation of the vertical
bus is required, a IMwrinth
aMlaCd This barrier is
force potyme end fon s lal.imh
around the bus to restrict fault propa-
gation. This design provides maximum pro-
tection against phase to phase insulation
breakdown. Thermal efficiency is maintained
by a close tolerance fit between the bus bars
and the barrier which minimizes air pockets.
This insures compliance with NEMA and UL
heat rise standards.

/m automatic shutter mchisrn m indud
with the labyrinth barrto provide comdm=
isolation of the vertical bcm, The
movs automatically to covet the stab
ingS when a unit is removod-This provides
maintenance personnel with maximum pro-
tection since the vertical bus is never ex-
posed. As the unit is reinserted in the com-
partment, the shutter moves sideways to
cover the stab openings in the barrier.

Horizontal Bus

The main horizontal bus provides three phase
power distribution from the incoming line or
primary disconnect device to each vertica|

structure in an assembly. The bus bars are
mounted in a vertical plane, edge to edge,
Thb mounting produces on
rong assembly able to withstand high

Standard horizontal bus bracing is42,00@
RMS symmetrical amperes. Optional bra
is available at 86,000 end 100,000 RM$. Bus
braces are molded from a glass reinforced
polyester material with high strength Which is
non-tracking and impervious to moisture and
other adverse atmospheric operating condi-
tiOneo

The main horizontal bus is rated at 600 am-
peres as standard with ratings of 800, 1000,
1200, 1400, 1600, 2000 end 2500 amperes alp

tionally available. Tin-plated aluminum bus
bars are supplied as standard. Tin-plated
aluminum or copper is available for ratings
up through 1200 amperes. Abov 1200
gr,,= only copper bus is supplied.

The horizontal bus is rated at b’Ctempera-
ture rise in compliance with NEMAstandards.
A rating of 50"C temperature rise to comply
with Ut.Standards is available as an option.

The horizontal main bus is isolated from the
top horizontal wireway compartment by an
isolation barrier. This two berri
extends to tho full width ofoath votti
structure, The two piece design allows access
to bus connections without the removal of
the entire barrier, for added maintenance
convenience. The bus bar layout permits
front access to all bus connections.
Io mainten’ce peconrt to maimIIi
and hac spli bolt tarquin from the froal=

Gm Cmlo Remn 12-000
CSI Seclon 16920
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II Bus System, Continued

Neutral Bus

Ill--elb can be supphed one haft or full

rated. The bus bar is mounted on stand-off
insulators across thebottom ot each vertical
compartment when specified.

Tin-plated aluminum or copper bus is also

available.

Ground Bus

Ground bus is available in inch by 1 inch

tin-plated aluminum or copper. Tin-plsted

aluminum is standard. Mounting is acrces the

,D ach
wreway when specified. The bus can also
be mounted acro the bottom when the

Control and Load Terminations

For NEMA Type A wiring each unit is assem-
bled and devices interwired Terminal blocks

are not supplied end control and load wiring

is internal to the unit.

For NEMA Type B wiring, control wires are

terminated at blocks within the unit. Refer to

the discussion of units for types of terminal
blocks available.

For NEMA Type C wiring, control and toad
wires are emended from the unit terminal
blocks to master terminal blocks located It
rthe tcor bottom of arty vertical struclure.

The mounting location of the master terminal

block in front mounted only structures is in

the existing horizontal wireway Space at the

top or at the bottom as shown above,Nher.

nounting is m:le in an incoming line sec-
ion, twelve inches of unit mul be

Wren mounting iS rnie in the rear of
bade meured ructures, 6 inches of

oce must be usedt the bottomd 12
the top.

IB-tertminl Mock=ca be eitherfreed or
with drmout provided as

lCandrd. In the draw-out design the terminal

blocks areIck mounted toermit removal of

e entire anblyforar,e ofwirJno during
dltio nd mintenn.

Icoming Lke
Incoming line cables entering from the top of
the control center can be elsity terminated on
the main horizontal bus or connected to a
main breaker.lllC:ming linetlomltaltone

can be
up to four cables per phase and

for crimp-on lugs. Terminals Ire suitable for

both copper and aluminum cable.

Copper or aluminum cables of #6-350 MCM.
two per phase, can be terminated in the in-

coming line structure utilizing 6 inches of ad-
ditional space. Copper or aluminum cables of
41600 MCM, two per phase, can be termi-
hated wP,h the addition of 6 inches for top
entry and the addition of 18 inches for bottom
entry terminating on vertical bus.

Vertica! bus rated same as horizontal bus in

incoming line section when incoming line

lugs are terminated on vertical bus.

Incoming line entering fom the top

Imoming line enting from the bosom

,m! Refemm:, 12-000
CSI 18920
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i StnJctre

Coructk
The standard vertical structure is 90 inch=,=

hgh and 20 inches wide. Front mounted oly
structures can be either orl:

delBack to back mounted structures
are 21 inches deep.

Theructumframework is made of12
focmed steel channelThe =ub-frtm=for
the front and rear of each structure are
mdded. These sub-frames are thenbollmJt
Iontudinel memberto form the coml::ete
frane which is rigid and self-supporting.
Side, back and roof sheets of14 gauge
are mounted with screw fasteners for quick
and easy removal when desired. All

vm= a rg. ecum clourefo aft oening
Doors mounted on rovgbeI hinglll are
provided on all unit compartments, vertkal
wireways, top horizontal wireways, and bat-
tom horizontal wireweys.

The unit pan forms the top
mIn conjunction with te unit wrap-

per this provides isolation
and wiWyL The guide rails are

tegral part ofthi pan and provide
alignment of the unit stabs on the

Standard Structure Arrangements

Figure Figure 2
12X space 1ZX II:mce
front mounted only font mounted only

Standard structural height is 90 inches with
9 inch spaces available at top and botxom for
winng. The balance of vertical compartments,
72 inches, is available for mounting of control
devices. This space can provide up to mff
8 inch high (X or any combination
thereof. Structures containing incoming line
escton are limited in their width.

Ikll: In the tea of IIlk IO bideItr:=u
the top horizontal wireway ie 15 inchel

C.aiog Reflrence 12-000
C 20

Figure 3
24X space
beck to beck

All structure elements erethor

Ixltment to inh
flnAbak enamel
off-white is appli to the ructure frame-
wo, back shee, doo and un. Charcoal
grey is appli to the rf and side shee.
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III. Structure

Vertical Wireway

.|

, vrticl wirmmay is provided in emn veicl
ucture. Located one right se, e

11 inhtofure. The
width ofthe wiray is 4, inch at the rear
of the veical hame memrs Overall
of the wireway iSBin providing a cross-
stional area of nearly 35 square inch to

easily eccommate control and load wiring.
Ire at sue imeals

mallwiebl.

ying isr,paom,so=the entire
wiraynd not be expos to gain accs
to one sion,d n11
and oppose toe undfor maximum
accessibility The doors are mounted on

enhifor uick detachment and
are sured ine closed skioby

armting e.

Horizontal Wirewy=

The top horizontal wireway it
Idgbtce=demp in front mounted only
Itructures and in the front of back to bck
mounted Itructures. It extends the full width
ofeach tructure and is barriered from the
main horizontal bus. The bottom horizontal
wireway is 9 inches high sad extends the full
depth of the etructure. This provides unlim-
ited wiring Icmce. The entire floor area under
the control cnter is open for unrestricted
conduit eatrt=airy, the top wittily

For back to l:mck mounted structures, the top
horizontal wireway at the rear ism
high and inches deep. The bottom wireway

l.Jldto 3 bc:h"Ig r"lpthOf 11

-:;. All horizontal wireway openings are covered

i by doors for increased accessibility. Each
door is mounted with removable pin hinges
to allow quid detachment and securely
closed with a quarter turn indicating type fes-
tenet.

Special Structures
In addition to the standard 20 inch wide struc-
ture, Ixtra wide structures ore available in 4

inch increments up to 32 inches wide. These
tructures can be supplied with or without
IP/= inch wide vertical wireways. They are
used for mounting transfer switches, SPCB
mad DS breakers and other special equip-

Another special structure is

til:m between Type W and the Five Star, Tlis

structure is 10 inches wide to provide for
horizontal bus splicing.

Enclosures
The standard enclosure type is the NEMA
General Purpose- Indoor. This enclosure is

appropriate for installations wth normal at-
mospheric conditions

The NEMA Gasketed Enclosure has gasket-
ing material around the perimeter of all doors
and door cut-outs. II is used to prevent air-
borne rustler from entering the control
center.

The NEMA 2 Dripproof- Indoor employs a

special roof panel with a drip shield and
water channels. This prevents liquid from
dripping into the control center.

The NEMA 3R Rainproof and Sleet Resistant-
Outdoor consists ofa NEMA enclosure
mounted on a special base with an out-

door house erected around and over it. Both
walk-in, non-walk-in aisle and tunnel types
are available.

The NEMA 12 Dusttight and Driptight-
door has gssketing material around all doors,
door cut-outs, cover pates, aide, top and back
sheets. A gesketed bottom plete is available
wth this enclosure. This construction pro-
rides maximum protection gsinst airborne
ntltter and dripping liquids.
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Structure Layout
Sketches show the number end location
of vertical (x) spaces available with
master terminal blocks furnished at the
top or bottom of the structure. Each
space A to B, and B to C, etc. equals
one vertical space equal to 6."

MTB Bottom MTB Top
Location Location

B

C

O

E

For layout or devices see number of
x spaces required as shown in Tables
A thru G.

Table A: NEMA Combination Starter=
Ma HoePowe NEMA Std. Fuse
230 460/ Size Breaker Clip

Vo= 575 Type Size

(R) vo

7 10 MCP 30

lS 2S 2 MCP
(0) (5)

3 MCP 1
() () 2

4 MCP 2
() (7s)

(Ts) () $

RNR
MMe
MS

NR

Full Voltage

Starte Height, In.
Functio Brkr. Fuse

NR 12 12
R 18 18
MM 18 24
MS 18 18

2
18 18
18 24
18 24

18 24

R

RNR
MS

Starter Functions: NR. non-reversing; R. reve,=ng:
MM. mut-motor: MS, multi-sPeed: PW. part
winding: Auto, auto-transformer: Res.. resistor.

Horsepcwers in parentness refer to part wmamg
starters only.
With provrs;ons for class H, J R Fuses.
With 6G Amoere fuses deduct inches.
Requires 21" deep vert,cal
Requ:res exVa wlclth vertical Compartment.
Add 6 inches with full capac=ty tnsformer.

Table B: Main Air Circuit Breakers, 600 VAC

Reting
No. of
Poles

Space Required

Reduced Voltag

Serto* HeighL In,

Function Bttu. Fues

PW 18 24

Res. 36 36
Auto 36 36

Type

Breaker
Rltmg

2 PW

24 36 Re
30 36 Auto
36

3PW

24 48e R.
36( 54l Auto

36( 54
Res.

18 36

36 36

24 42

24)
54 72

72(54 72
72 Auto 72( 72)(

Wth tme dea fuses, fuse clips s=ze
smaller.
For 2 speea. w,n::^; starters, deduct 12 inches.
For 2 SDe. 2 vv!cn( star:ers, deduct 6 inches.
D*mensons for motor star’lers only.
Thermal-magnet=c bre.ers ava=aOe request.

Add 12- for 4.
For MCP plus curre:; :.ter. add 6"’ to hegh dim.
With 200 A fuses cleC,;c: ncnes.

Wid Height Depth

FB 15O 2 3
KB 250 2-3
LB 400 2-3
MC 800 2-3
NC 12OO 2-3
PC 1600 2-3
PC 20O0 2-3
PC 250O 2-3

Table C: Feeder Air Circuit Breakers
Type
Breaker

18 12" 101/2
16 24" 101/2
16 30" 101/2
16 30" 16
16 42" 16
16 72" 21
18 72" 21
16 72" 21

Fixed
Drawout

,,), FOO) 15o

NC .1200

No. of Space Required
Poles Width Heeht Depth Drewu’

2-3 16 12" 101/2 D 2X
2-3 116 lr 101/2 D 3X

2-3 16 30" 16 F 5X
2.3 16 42" 16 F 7X

() Any two of these units can be mounted in
unit 12" high.

Number of Spaces
Required

2X
4X
5X
5X
7X

12X
12X
12X

Number of Spaces
Required

Gene Catalog R= 12-000
CSi 10
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VULKENE(R) Power Cable
Shielded-FLAMENOL(R) Jacketed

IPCEA Type MV-90
Single-conductor S1"58147

IIIwco’ 101ge 2

III Effective Jan. 15, 1979
1 5 kV Gnd or III Supersedes issue

Ungnd Neutral !JJ .Oct, 31, 1977

APPLICATION: Where NEC requirements apply, cable is suitable for use
in dry or wet locations at conductor temperatures not exceeding 90C. All
sizes may be installed in conduit or duct or for properly supported aerial
installations. May be directly buried when conditions of NEC Articles 710-3
(b) and 250-51 are met. listed by UndenNriters’s Laboratories, Inc. as Type
MV-90, Meets requirements of NEC Article 326.
Where NEC requirements do not apply, cable is also suitable for use in

racks and treys. Cable may also be directly buried.

FEATURES: Small diameter, physically tough ozone-resistant cable.
Insulation has excellent thermal and electrical properties combined with
outstanding moisture and chemical resistance. Jaclet provides additional
acid, alkali, oil, and sunlight resistance.

MEETS IPEA STANDARD S-66-524
Listed by Underwriters’ Laboratories as Type MV-90

CONSTRUCTION: Copper- or aluminum-stranded conductor, semi-
conducting tape, (size 600MCM and larger, semi-conducting tape and
semi-conducting extrusion), white VULKENE insulation, semi-conducting
coating and tape, bare copper concentric wire shield, polyester film tape,
FLAMENOL jacket.

CONDUCTOR TEMPERATURE90C
Conductor

Size No.
AWG or of
MCM Strands

Thickness

Insulation Jacket

Approx
OD

Inches

GROUNDED NEUTRAL (INSULATION LEVEL 100%)

Ampacityl"
40C Ambient

COPPER ALUMINUM
Conductors Conductors

Minimum
Ordering
Quantity

in
Feet

Standard
Pack
in

Feet

Approx Ship Wt
in Lb per M Ft

Net Wt 1/6 Less

COPPER ALUMINUM
Conductors Conductors

7

O 19
00, 19
000 19
3o00r 19

250 37
350"k 37
500/r 37

750:1: 61
1000$ 61

UNGROUNDED NEUTRALt

175
175

175
175
175
175

175
175
175

8O
80
8O

175 110
175 110

INSULATION LEVEL 133%)

0.96
1.00

1.04
1.09
1.14
1.19

1.24
1.35
1.48

1.85
2.00

Or
00

(XX)
0000r

250
3,50r
500r

75O $
10005

19

19
19
19
19

37
37
37

61
61

220

220
220
22O
220

220
220
22o

220
220

8O
8O
8O

110
110

1.12
1.17
1.22
1.28

1.32
1.43
1.56

1.93
2.09

FACTORY: Bridgeport.
CABLE IDENTIFICATION: Surface ink print giving conductor size, copper aluminum,
voltage, insulation type (XLP) and thickness, TYPE MV-90 (UL), General Electric, point
of manufacture, VULKENE, SI-58147, year of manufacture Center strand stamped GE
and year of manufacture.
SHIELDING: Lapped bare copper tape shield, available special order.
SPLICING AND TERMINATING: When terminating splicing, it is essential that both
the semi-conducting coating and semi-conducting tape over the insulation be
pletely removed.

150
170

195
255
26O
295

33O
395
480

585
675

115
130

150
175
2OO
230

255
310
375

486
565

662
755

868
1009
1171
1374

1549
199’t
2651

3726
4901

493
540

597
667
740
832

902
1095
1361

1783
2312

170

195
225
260
295

330
395
480

585
675

130

150
175
2O0
23O

255
310
385

485
565

847

964
1099
1266
1472

1652
2105
2771

632

693
757
835
93O

1005
1206
1480

1917
2465

EXPLANATION OF SYMBOLS:
Authorized for stock i.n copper conductor.

Based three insulated conductors triplexed cable in single isolated conduit
in air per 1978 NEC Table 310-43 and 310-44,

This size has extruded strand shield.
(R) Reg. Trademark of General Electric Company.

DATA SUBJECT TO CHANGE WITHOUT NOTICE

New Information. SI-58802/SI-58803 moved to WCD 110, page 23. For prices refer to WCP-129, page 4.

W1,2,3

GENERAL0 ELECTRIC
GENERAL ELECTRIC COMPANY. BRIDGEPORT. CONN

Wire and Cable Department
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TONGUE, DEADEND
5.ou.,.s to woo or metal crossarms for attaching all types of strain
insulator cleses. The hook, clevis or eye of porcelain deadend in-
sulators can be attached to slot in tongue. IIot dipped galvanized.

Catalog No. Stock Approx. Ship. Wt.,

t t Lbs. Per 100 Pea.
C207-0067 ," x 2" 350

HARDWARE

Curved

WASHERS

Hf Oval Round aze Spring Clip Spring Lock

*E.

C.ataloa
No

6S22

6823

6630

E. 1. Standard

Curved Washers

"6813
6813

6819

Square Washers

Saddle

Apprt,x Shp

Pet (to Pc,,

12
25

26

24.

51

236

228

Half Oval Washers
Catlog

NO.

6764

Dtmcnsion In Inches

Size

l1/4 2

Approx. Ship.

Hole Dia. Bolt Di&. WI., Lb.
Pet I00 Pet.

Round Washers

M,’asher Site Hole I)a. Boll I)ia. Pet 100 Pcs.

-= I.

60S 2s/ O.D. Ga. It 19.0
E. E. 1. St.,ndard

tFot Carnage

Spring Clip Washers
CIIiloI

NO.

++40

3541

3542

C205-0092

t It,t" Stock

Hole Size Bolt Lbs Pet"

95

97

8

62

Spring Lock Washers

4034
Bolt Size Hole Dia

5-43

A. B. CHANCE COMPANY CENTRALIAv MISSOURI





NUTS
.Made to g:ve tight connections.

M.F Lock ,’Nmt

Hot galvanized.

M-F Lock Nuts

Palmat l.ock NuCt

=Approx Ship. ,t, Ls.
Per 100 P=ecc’

.4
IqO

.224

246

I]

1.7

,q’uher NulS

No, J Inch Per,.::
*,1P I 105

PINS
(See Pages 5-29 Through 5-32)

PLATES, CROSSARM REINFORCING
Reinforcing plates prevent damage to the crossarm from tightened
nuts. Nos. 4045 and 4047 have a pressed rib and are normally
used n the side of the crossarm to prevent the tightened nut from
causing checking or splitting. No. 4063 is used on top or bottom
of flat-top crossarms to impede the strain from forged steel pins.

Catalog Steel
NO. Thckne.s

R EA Approves=

Approx. Ship. Wt., Lbs.
Pet" I00 Pieces

166

2O6

PLATES, DOUBLE ARMING
Center-Suspension Type

Attached to the crossarm through the slots provided. Suspension
attachment is made through center hole. Hot dip galvanized.

Dimensions in Inches
Cattiof Seel Ch,’erall Approx. Ship. l,&’t., Lbs.
No. Size Lenh A P I Pi
58I 4 4 17 4

For Clevis Connections
L’sed with orged steel insulator pins or suspension ty insulators
o wood or steel crossarms, Used with clevises having %" or
smaller bolts. Hot dip galvanized.

44 t 4 12

HARDWARE

5-27

No. 3530
No. 3510

No. 3193-W No. 5,$083P

No. 4045

No. 4063

A E ::",,,’H01es %; x 3’,;SI0ts

A C E ’",,"

,oles ’",i x 3"," Sbts
No. 5844

A. B. CHANCE COMPANY CENTRALIA, MISSOURI





BOLTS, DOUBLE-ARMING,
FULL THREAD HARDWARE

These bolts permit ease of replacements in existing double arms
and offer added flcxiblhty of use. Cone type point for easy starting

driving-out without damage to threads. Open hearth steel,
hot galvanized. Furnished with 4 square nuts.

L,- PL, 100 Pc, No Jncht l.bs., Per 100

-V4 lmtt Diame(er

8882 12 234

14 2F4
*SS6 16 274
*S 18 318
*90 20 33

*k4 24 388

7 38328

BOLTS, DOUBLE-ARMING,
WASHER-NUT

Four washer nuts are furnished with each bolt. Bolts are full-
threaded. Cone type points for easy starting. Hot galvanized.

Approx. Approl.

D.m lnchc’ Sh=lm= Cat |)tin In-hc Shippin.,
Cat O(.raH Thread Wt., LIt. No Overall Thread Wl., Ltm.
.o I.eh Length Pr I Pc. length Lcneth Per I Pet- er

No. 8842

No. 19862

A. B. CHANCE COMPANY C|NTRALIA, MISSOURI

5-5





5-6

HARDWARE

3162

No. 29939

BOLTS, MACHINE
ConStrued from preceding page

Catalog Dim. in In, hc

No. Bolt Threa

Lcnlth. Length.

"8704’
’8705

*8706

*8708

87O9

*8806

8807

*8808

"8810

"8812

5

6

8 4

9 4

WI., Lbs. NO. Ik}Zt Thread

Per 100 Pet l.ngth Len:th

355 "8712

54 8 "8720

%-Inb I)lam(qer

$ 63

7 75

8 4 82

10 4 95

12 6 108

8908 8

"8910110"8912 12

"8914114
8916 16

"E. E. I. Standard

’4-1ack Diameter

180

216

Per 100Ps

10 6 60

14 6 79

16 6 88

18 6 98

20 6 107

14 6 124
16 6 140

20 6 172

22 6 188

24 6
26 6 216
28 6 230

18 6 236

20 6 260
22 6 282
24 6 304

26 6

28 6

19810 10 4 260 19818 18 ! 330

19812 12 6 272 19820 20 360

6

19814 14 6 284

19816 16 6 296 124 415

BOLTS, MACHINE, WASHER-HEAD
Head and washer forged into integral unit. Bore holes same
diameter as bolts. Use Jocknut hind wa hernu, Hot g a

cat. Bolt ma- h.:=,a, sh,p.

Dia. I Ps. Dia.

:-I ater

3163 7 I 4 - Diamefer

3168 i 17 4

69 to , 4

]i70 12 I’ 6

3171 14 I 6 208

3172 22]

Use locknut behind washernut. Hot galvanized.

Approx.

Bolt Hcad- Ihttd Shin ,’t

Ltmh Lt, Per
100 Pcs

74

90

3182

3184
3]85

14 L 6 300
187 22 2 6 392

16 2 6 323

18 2 6 346 3188 24 2t4 6 415

BOLTS, OVALEYE
Length is measured from directly under eye tu last thread at end
of bolt. Bolts up through 4" long have 3" of rolled thread; bolts
6" through 9" long have 4 of rolled thread; and bolts 10" long
and over have 6" of thread.
Eye dimensions are as follows: Bolts with 1/2" shanks have
1t" x 1%" ovaleyes; bolts with %" and " shanks have 11/2" x 2"’
ovaleyes. Drop-forged, galvanized steel bolts have cone type points.

Length Appr,,x. Sh+p LensIh Approx Ship

Catalot Under Eye XVt., Lbs. Catalog Und’r E) ;t., Ls.
No Inches Per I Pcs. NO. Inches Per I Pcs.

" 5hank Dis. 7,’16" Ee Sl+k Dia.

27 6 024 14 126
*29939 8 77 29947
*2 10 88 2v4 18 f2
m243 12 ( 299 20 4

Ovee B tongued on nex[ page

A. B. CHANCE COMPANY--CENTRALIA, MISSOURI





SECTION 8A

CLAMPS

8A-1

A COMPLETE LINE OF HOT LINE
FOR EVERY CONTACT COMBINATION

For more than 30 years A. B. Chance Company has been en-
gaged in the design and development of Hot Line Clamps.
;’/bile the principle of installing the tap clamp "hot" using g
Grip-Al Clampstick remains the same, a number of refine-
ments have been made over the years. The most significant
(C). ese changes were incorporated into the design of the
S! S00 Series (Protected Connection) Clamps and are covered
in detail on the following pages.

Chance 51500 Series "P.C." Clamps are available in a wide
variety of types for every contact combination. The purpose
of the Fort;fled plating (where indicated) is to back up the
inhibiting compound in preventing galvanic corrosion end
weathering attack.

AA (aluminum to aluminum) clamps have heat-treated
num bodies with Fortified plating on the jumper
AGP (aluminum general purpose) clamps are cod wi.q h,.
density Fortified plating o that they can be used on all
connections--aluminum, to copper, aluminum to aluminum,
copper to aluminum or copper to copper.
AC (aluminum main llne and copper tap) clamps I.ave beat-
treated aluminum bodies and high strength silicon bronze
terminals fitted with alumlnum/copper bl-metal washers.
CC (copper to copper) clamps are copper alloy and are
recommended for copper to copper connections.
GP (general purpose) clamps ere copper alloy with Fortified
plating end am used for copper end eluminum combinations.

A. B. CHANCE COMPANY--CENTRALIA, MISSOURI
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TUBE COMPANY

AVENUE. SUITE 500 P.O. BOX600 COLLINGSWOOD, NJ 08108 (609) 8.54-5400

June 8, 1981

Campbell Electric Co., Inc.
P.O. Box 730
Wilson, Iorth Carolina 27893

ATTENTION: Morris Robinson

Gentlemen:

Thil; will certify that Wheatland Tube Company’s Hot-Dipped
Galvanizd Rigid Steel Conduit is manufactured in strict accordance
with Underwriters Laboratories requirements, A.N.S.I. Standards
C80.I-1977 and Federal Specification WWC-581E and amendments.

Thil will also certify that Wheatland Tube Company’s Electrical
Metallic Tubing is manufactured in accordance with Underwriters
Laboratories Standards, A.N.S.I. Standards C80.3-1977 and Federal
Specific,tion WWC-563.

CW/Ik

Sincerely,

WHEATLAND TUBE COMPANY

Chuck Whitmore
Manager, Inside Sales

SWORN AND SUBSCRIBED TO BEFORE ME





Wheatland products
meet or exceed Federal
Specifications and U.L. Standards

Wheatland Rigid Steel Conduit conforms to the
requirements of Federal Specification WWC-581
and A.N.S.I. Specification C80.1--1966 and is
manufactured in strict accordance with
Underwriters’ Laboratories standards.

Wheatland Electrical Metallic Tubing meets
A. N.S.I. Standard C80.3 and Federal Specification
VVWC-563 and is manufactured in strict
accordance with Underwriters’ Laboratories
standards.

This page may be used or copied as a document of
certification. Or, upon request, notarized letters of
certification will be provided by Wheatland’s
general sales office.





Wheatland
Rigid Steel

Conduit

Dimensions Hot-Dipped Galvanized Conduit

Trade Size
(inches)

Threads
per inch

14
14
111/2

Inside
Diameter
(Inches)

0.622
0.824

Outside
Diameter
(Inches)

0.840
1.050
1.31 5

Wall
Thickness
(Inches)

0.109
0.113
0.133

Length
without
coupling
(Feet and
Inches)

Underwriters
Minimum Wt.
per 100 ft.
(10 lengths

with couplings,)

9-11 1/4 79
9-11’/, 105
9-11 153

1 1/4 11 1/2 1.380 1.660 0.140 9-11 201

1 1/2 11 1/2 1.610 1.900 0.145 9-11 249

2 11 1/2 2.067 2.375 0.154 9-11 334
2.469

8
8
8
8

2.875
3.500
4.000
4.500
5.563
6.625

21/2

3
31/2

4

0.203
0.216
0.226
0.237
0.258
0.280

3.068
3.548
4.026

9-101/2

9-101/2

9-101/4

9-101/4

9-10
9-10

5.047
6.065

527
590
831
982
1344
1770

Packaging
Size N.E.M.A. Color Code

(Inches) Thread Protectors

1/2 Black
3/4 Red

1 Blue
1 1/4 Red

2
21/2

3
31/2

Black
Blue
Black
Blue

Pieces Quantity Feet U.L. Weight
per Bundle per Crane Lift per Lift per Crane Lift

10 25 Bundles 2,500 1,975 Lbs.

5 40 Bundles 2,000 2,100 Lbs.
5 25 Bundles 1,250 1,91 3 Lbs.
3 34 Bundles 1,020 2,050 Lbs.

Blue

34 Bundles 1,020 2,540 Lbs.

50 Pieces 500 1,670 Lbs.
25 Pieces 250 1,318 Lbs.
25 Pieces 250 1,625 Lbs.

1,662 Lbs.

10 Pieces

Black 20 Pieces 200

Blue 20 Pieces 200 1,964 Lbs.
Blue 15 Pieces 150 2,016 Lbs.

100 1.770 Lbs.
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Gould Inc., Electrical Components Division
123 Smith Street, East Farmingdale, New York 11735
Telephone (516) 694-5400 Telex 91348

=]= GOULI3
An Electrical/Electronics Company

Campbell Electric Co. Inc.
P.O. Box 730
Wilson, North Carolina 27893

Attention:

Subject: LETTER OF CERTIFICATION

To Whom It May Concern:

This is to certify that our product specifications for our I"
through 3" Galvanized Rigid Conduit Elbows, namely our Catalog
Numbers I-90STD GAL EL through 3-90STD GAL EL inclusive, and our
i" through 3" Galvanized Rigid Conduit Couplings, namely our Catalog
Numbers I GAL CPLG through 3 GAL CPLG inclusive, do comply with all
the applicable requirements of Federal Specification WW-C-581E, "Conduit,
Metal, Rigid, and Intermediate; and Coupling, Elbow, and Nipple,
Electrical Conduit: Steel, Zinc Coated"; and our I" and 2" Three-
Piece "Erickson" Couplings, namely our Catalog Numbers 168 and 170,
our I" through 3" Conduit Locknuts, namely our Catalog Numbers 154
through 158 inclusive, and our I through 3" 150C Temperature Rated
Insulated Metallic Grounding Bushings with Aluminum and Bronze Cradle-
Type Grounding Lugs for Threaded Rigid Conduit, namely our Catalog
Numbers 56-125T-4AC through 56-300T-25AC inclusive and our Catalog
Numbers 56-125T-4BC through 56-300T-25BC inclusive, do comply with
all the applicable requirements of Federal Specification W-F-408c,
"Fittings for Conduits, Metal, Rigid (Thick-Wall and Thin-Wall (EMT)
Type) ".

Subscribed to before me this

day of .//.

AS nfa

MARIE HARRISON
IIo’rAIY PUBLIC Stete of N’ew YOI’I

No. 52-518150
Qualified in S::hok County CColssion gxpi,: Mch 30. 19

Manufacturer of Efcor Products





EFCORLETS
THREADED FOR RIGID CONDUIT

COPPER FREE ALUMINUM ALLOY
With

(except sond cost EFCORLETS).

TYPE C
|gl TYPE LR

t/i "-2" DIE CAST 21 "-4" SAND CAST
A E.11579 h "-2" DIE CAST :2 t/2 ".4" SAND CAST

Cet trede Vome $td UI! Sfd.

I0 51 1/- 4.0
10 71 7.0
IO.101 I" 11.3 14

I0 121 I%’" 32.0 13
I0 151 lye’" 34.3 14
10201 " 71.0 It
tO 251
10
tO 351
10 4OI

I0 52
10 72

10 50
I0 50
$ 25

2 10
2 I0

21/ 4

3’/" 5

TYPE E

t12 "-2" DIE CAST 2 /i ".4" SAND CAST
I" 4.3 12 l0

" 7.0 18 10 50

I0 33

10102 I" 11.5 13 5 25
I0 122 I%" 32.0 12 1 I0
10 15 lye’ 34.3 13 2 I0
0 207 2" 71.8 I0 $

’02522’t1""
tO 3
10 352 3’" 6
I0 2 4" 7

TYPE L6

V "- 2" DiE CAST 2 V "-4" SAND CAST

" 4.0

Cet. tde Volvme Sd Unit $

NO Sile (cu. m.) Pkg Oty Phi

10.55 /" 4.0
10-75 " 7.3 20 I0 50
10-105 I" 11.3 15

10-125 11" 31.8 14 2 I0
10.155 I/I" 34.0 13 2 10
10.205 2" 71.0 12 $

10-255 2/ $

IO. 3" 5
0-355 3"

TYPE LIIL

ALL SAND CAST
I0+ ’" 5.3 I I0 50
10.7 " 1.8 2;3 I0 543
10.109 I" 13.8 15 $ 25

10.129 lO 40.0 15 2 10
10-159 1" &1,0 15 2 10
10-209 2" 86.5 13 5

’ T

/".2" DIE CAST 2 t/a "-4" SAND CAST

I0 73
10 t03

IO 123
I0 153
I0 203

I0 253
O 303
I0 353
0 403

%" 7.0 20 I0 50 IO.E6 " 4.0 16 10 50
.$ 12 $ 15 10.76 .." 6.8 24 I0 50

10.10 11.0 16 $ 25
/" 32.0 14 2 tO
/" 34.5 14 2 I0 10-126 " 31.5 15 3 I0

.0 16 2 ’0..,,, , ,o.,.
102 70.3 12 3

2" 4

+.. + ,
3Y" I 10 3

10 " 9

0 $4 /" 4+3 14 tO 50
0 7a " 7.3 21 I0
tO 104 I1.5 15 5 25

0 t2 "31.5 14 I0
0 14 V" 34.0 14 10
C C 70.5 12 5

iO 30i 4

+0 ii 9

TYP X

ALL SAND CAST
10 $7 /s" 4.3 10 10 50
10.77 /" 7.3 13 5 25
I0 I07 1" 11.3 20 5 25

I0127 I%" 31.8 IS 10
tO 157 I+/I 33.5 15 2 i0
10 07 ’ 70.0 13 5





Rigid Conduit Sect.A
COMPRESSION CONNECTORS (fOI RIGID CONDUIT

MALLEABLE lION E-11575
U.L. listed Coflcrete Tight

Cee. r.mdu SI. Ut Sd.

1750 " 20 25 100
1751 I" 31 25 100
1752 I" 5 25
1753 1%" 20 $ 25

1754 I" 12 2 10
1755 2" 9 5
1756 2/:" 14 $

1757 3 19 $
1758 3" 24 S
1759 4" 28

t 17595
t 17596 6" 15

WITH INSULATED THROAT
17508 !" 0 25 100
17518 " 31 25 100
17528 I" II $ 25
17538 I’," 0 $ 25

17548 I’" 12 2 10
17558 2" 9 5
17566

17578 3" 19
17588 3’’" 24
17596

l t 17595S
t 175964 6" 15

Not U.L. Gsted

COMPRESSION CONNECTORS 90
FOR RIGID CONDUIT

MALLEABLE lION

U.L. ksted Concrete

1770 y" 16 I0 0
1771 ’" 24 10 Q
1772 t’" 19 S IS

177) IIA 14 2 tO
1774 " 20 2 I0
1775 2"" 30 2 I0
Aaikd:de in 2V"u d" sizesn1rst

WITH INSULTED THROAT
17708 t" 16 10 50
17718 &" 24 10 50
17728 I" 19 5 25

17738 I%" 14 2 10
17748 1’" q) 2 10
17758 2"
Avoikbe 2V=" dvu 4" s/zes specol request

COMPRESSION CONNECTORS 45
FOil RIGID CONDUIT

MALLEABLE ILION
U.L. Gsted Concrete Tight

Ce. Codvit
No.

1760
1761
1762
1763
1764
1765
1766

767
1768
1769
117695
117696
t Not U.L

COMPRESSION COUPLINGS
FOR RIGID CONDUIt

MALLEABLE lION
U.L. listed Concrete Tht

WITH PERMANENT STOP

We;qht
td. Un! Std.
Pkge. Qtv Pk,

28 25 100
40 25 100
16 5 25
31 5 25
19 2 10
14 S
20 S
28
33 5
38 S
17
30

SLIP-FIT COUPLIN
WITH SET SCREw CENTER STOP

(REPLACING PERMANENT SHOULDER STOP)
U.L. listed Concrete Tight

17405 " 28 25 100
17615 " 40 25 100
1762S 1" 16 $ 25
17635 1" 31 $ 25

17645 1" 19 2 10
17655 2" 14 5
17665 2" 20

17675 3" 28 $
1768S 31/b 33 $
1769S 4" 31 5
Jso available without S.S. center stop upon speckd request

3-PIECE COUPLINGS
FOIl RIGID CONDUIT

MALLEABLE lION

U.L. listed Concrete ght

Cee. Ceedde S,d, Un Sed.

1&,5 b" 25 20 100
IM
167 I" IS 25

I

169 1"

171 2" 31 10

173 3
174 4" 14

NOTE:
For sDeedie |nstaJlations

we suggest the use of our
Swivel Cou;:)ling
(see following page 5)
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Rigid Conduit Sect. A
INSULATED METALLIC GROUNDING BUSHING

THREADED FOR RIGID CONDUIT

Wire Coliy Wet.
S4do Uit SId.

NAN IRON HOT DiP OALVAHUD- 14 sol. sl 1 1

" --8 14 ol. 8 sir 45
%--4 14 1. 4 sir. 5S

14 14sol 4str. 25

1%" $6 I5-8 14sot. 8 w
175-4 14sol 4str 39

lS-lO 6 sol 1/0 sir.

I 10.8" 14 sol. 8 Stf 43
-14 141. 4str.
-1.10 6SOl l/0str. SY

28" 14 sol 8 sir. 33 10 1
56.24 14sol #4sir. 35 10 1
%2 lO 6sol l0slr. 41 10 1

7% %25040 14sol. #4sir. 5 10
% 2%0 10 6 sol. 1/0 sir. 5 10
2- 1/0 sty 250 MCM 5 I0

3" 56 3.4" 14 sol, #4 sir. 3.5 S
3 l0 6sol I/0str. 4 S
3 10 str 250 MCM 45 S

3’" 3504" 14sol. #4sir. 45
3tO" 6Sot ]/0=tr. 5

4" -4-4" 14 sol. #4 sir. 55
-10" 61 l/0str. 6 S-- I/0 str. 2 MCM 6 S

5" .4" 14sol 4str. 6 S
.-0" 6 ]/0str. 6S S-- l/0 sir. 2 MCM S

6" .6.4" 14 sol. 4 sir. S S
--10" 6 sol. /0 sir. 8 S-- /0 sV. 2 MCM 8 S S

1"

lt/a

2"

I"

4"

S"

AMMMNUM

/4|. MeL Pke. C. Iq.

|YERJM BRONZE--WITH IRONZ| $CIIEWI

50-0-8EV |4sol. ;=8 sir. 66 100 I000
SS-SO-4(V 14 SOl. ::4 sir 84 100 10GO

50-75-8EV 14 sol. 8 sir. 45
-75-4V 14 1. 4 str. 55

-l-REV 14 sol. 8 sir. 2
-l4EV 14sol. 4str 2S 2
-175-8(V 14 s. 8 sir.
-12S.4(V 14 sol, 4 sir 39
-125.10V 6 sol..l/0 sir.

50-150-8[V" 14 L 8 sir, 43
.I-4(V 14 sol. 4 sir.
-IS0-10V 6 sOL 1/0 sir. 57

-2-8(V" 14 sol. 8 str. 33 10 1
56--4(V 14 1. 4 str. 35 10 1
-2-I0V 61. l/0str. 41 10 1
-250-4(V" 14L 4 sir. S ]0
-2S0-10(V . I/0 sir. S 10
-2-V 1/0 str.2 MCM 6 10
-3-4(V" 14 1. 4 sir, 3.5 S
-3.10(V 6. l/0s. 4 S
.-(V 1/3 sir. 2 MCM 4.S S
.350-4V" 14 . 4 sir. 4.5 S
-SS0-10(V" s. l/0str. S S
*3--(V 1/0 str. M S S

-4-10EV" 6 l. 1/0 str. S
--EV l/0str. MCM 6 S
--4EV" 14 . =4 sir. 6 S
--10EV" 6 sol. ]/0 sir. 6.5 S
--40EV /0 str. 2 MCM 7 S
50--4[V" 4 1. 4 sir. 7.S S
-.]0(V" 6 s. ]/0 sty. 8 S
--EV /0 sU. 2M 8.S S

50-50-8AL 14 sol. t8 str. 37 100 10GO
50.SO-4AL 14 sol. ,1:4 sir. 54 100 1000

SS.7-RAL 14 sol. ’8 sir. 25 SO S00
56.75.4AL 14 Sol 4 sir. 33 50 54)0

SG.|00.BAL |4sol ;$str. 17 2,5 250
SS.]004AL 14sol. ,4str. 21 250

56 1258AL 145ol. ’Rstr. 17 20
56 125.4AL 14 sol. 4 sir. 20 20 200
61|25.10A 65ol. 0sir. 34 20 200

56-10 8AI." 14 sol. ’lt sir.
SS. I50-4AL 14sol. 4str. 24 20 200
56,150.IOAL 6sol l/0str. 38 20 200

56200 8AL" 14 sol 8 sir. 14 10 10O
56200 4AL 14 so..,4 sir. 16 i0 100
56 200 10AL 6 sol. 1/0

56 250-4AL 14 SOl, #4 str.
5 250 10L 6 $ 1’0 sir. 3 I0
56 250 40 110 sir. 250 MCld 4 I0

3" 50-300-4AL" 14 SOl. 4 sir. S
50:300-10AL S sol. 1/0 str. S
50.300-40AL !/0 sir. 250 MCM 2 S

3n- 50-350.4AL" 14 sol. 4 sir. $

50.SSO.10AL" 6sol. l/0str. 2 S
50-35G.40AL 1/0 str. 250 MCM 2.5 S

4" 50-400.4AL" 14 S. 4 sty. 2 $

50-400-10AL" 6s. 1/0Sir. 2.S S
50-400-40AL I/0 $tr. MCM 3 5

S" 50 500.441" 14 sol. t4 str. 2 S
50-500-i0AL" 6sol. 1/0Sir, 2.S S
50-500-40AL I/0 StY. 2S0 kiCM 3 S

6" 50-600.4AL" 14 so4, 4 Sir. 2 5 S
S660010AL" 6sol. l/0$b’. $ S
S66(X) 40AJ. !/0 $r. 250 MCM 35

"LUG SIZE NOT LtST(D Iv UN0{IhVRITERS LABOMATORIES F0M US( WITH THIS SIZE RUSHINO

We reer the right to substitute "’A-35" series AL/CU rated groundg lugs.
[12]





LOCKNUTS
FO, morn CONUIT

@
U.L. F,,. o. E-I,5,5 (

150.16 STEEL 157.16.1 MALLEABLE liON

Aptox.
Weight

Cet. Ct $1d, Unit Std,. e . y. Pkg.

150 " 27 200 1000
151 " 34 100 2500

152 " 26 100
153 1" 22 50 500

1S4 !%" 15 50 250
155 " 14 50 200
156 2" 100

157 z1/2" $ 30
150 3" 9 25
159 3" 12 25

160 4" IS 25
162 $" 9 10
163 6" 9 10

FITTING LOCKNUTS
STEEL

I$IL " 23 100 2500
152L " 17 100 1000
153L 1" 15 50 500
154L 11 11 .SO 250

15 1" 12 2
15M 2" 7 1
15 2" 5

158L 3" 3 25
159L 3" 6 25
16 4 7 25

FIXTURE NUTS
SIEEL

148 " 23 10O0 5000
149 /" 35 1000 S(XX)

,51S 1/2" 39 250 I000

BONDING LOCKNUTS
FOIl IIGID CONDUIT
MALLEAILE lION

U.L. File No. E-! !577

Weiekt
Sd.

3 10O
4 100
3 0

3 20

S

3 10

i 10

3 S

3
5
5

REDUCING BUSHINGS
FOE RIGIO CONDUIT
U.L. File No, E-11575

.509-914 STEEL

509
$I0 ,"

610 I’"
611 I"o

"l0
Its a,"
112 ! to I"

914

"LLEABLE ION

55 "
2510

3SIS

310 " 1-
312 3"

3 ’ to 2"

t U.L.

255-325 LLEAiLE lION

WeeM
Seal. U,;9 Seal.

30 tO0 1000
22 100 500

54 5O 500
34 50 50O

I0 50
6 50

ll )

14 50
6 SO

16 25
22 25
18 25
13 25
9 25

10
| 10
10 10
10 10
| 10
5 10

20 10
20 10
19 10
16 10
15 I0
12 10
II 10
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Cation
An Indian Head Company

Three Commerce Park Square
23200 Chagrin Boulevard
Cleveland, Ohio 44122
Telephone (216) 831-4000

May 27, 1981

Campbell Electric Co.
P. O. Box 730
Wilson, N. Carolina 27893
Attn: Mr. Morris Robinson

Dear Mr. Robinson:

This is to certify that Carlon’s extra strength PVC utilities conduit,
EB-35, our Catalog Series 687, meets or exceeds the requirements of
EB Duct manufactured to the NEMA TC-8 Standard covering PVC extra
strength plastic utilities duct for underground installation.

We trust the above will meet your requirements, but should you have
any questions or comments, please do not hesitate to call on us.

Sincerely,

CARLON, AN INDIAN HEAD CO.

Robert O. McAtee
Assistant Director
Technical Services

STATE OF OHIO
COUNTY OF CUYAHOGA

Sworn to and subscribed before me this 27th day of May, 1981.

Wanda L. Worthington, Not( Public

ROM/dmd

WANDA L. WORTHIt;GTON, Notary Public
STATE OF OHIO

My Commission Expires March 12, 1985





"’Largest Manufacturer of Plastic Conduit Fittings"

Cow,too. 20 Many,Ill ilf. 90220(213) 6360731
H,h S:g$. P 0 ox . Fla. 32643 (9) 454 1697

Nazareth, 635 E. R., Pa. 18 (25) 759-6760
Wla. 1776 E. St.. lif. 95695 (9)6) 666-11 Indian Head ompany
Mai. 500 NW. 7 A., . 33142 (305) 3-149]

Thr ommerce Park qua
23200 Chagrin Boulevard
tie.land. Ohio 44122

Price Sheet :J--143-18
Effective August 1, 1977

Cancels -143-17
Dated May 16. 1977

CARLOH POWER & COMMUNICATION DUCT*

Cation Power and Communication Duct is manufac-
tured from Carlon’s own C250 PVC Compound.
The compound used in Power and Communication
Duct is a high modulus material that offers better load
bearing strength and ultra violet protection than con-

ventional plastic duct materials.

Carlon Power and Communication Duct complies with
NEMA Standard TC6-1974 and proposed ASTM Stand-
ard F-512 for Utilities Duct. Types EB and DB are
rated for 90 Conductors.

LISTED TYPE EB RATED FOR 90C CABLE
One Blled [nd Per LeRgth (for encased burial)

Carlon Type EB Rigid Nonmetallic Condu=t is
listed by Underwriters Laboratories "Undercjround

for concrete encasement n outdoor trenches
only, Not for use in walls, floors, or ce=!tngs."

Approx. Min. Price Per 100 FeetNora. Size CATALOG NO. Wt. Per 100 O.D. Wall 20" Llths.
2" 48711 38 2.375 .060 25.30
3" 48713 56 3.500 .061 34.59
3" 48714 74 4,000 .072 45.48
4" 48715 93 4,500 .082 57.66
5" 48716 141 5.563 .103 87.13
6" 48717 200 6.625 .125 123.64

25 foot lengths available west of Rockies only. Other lengths available on special order,

TYPE DB RATED FOR 90C CABLE
One Belled End Per Length (for direct burial)

Approx. Min.
Nora. Size CATALOG NO. Wt. Per 100 O.D. Wall

Price Per 100 Feet
20" Llth$.

11/2" 48810 31 1.900 .073 19.86
2" 48811 35 2,375 .060 25.30
3" 48813 80 3.500 .092 49.33
31/2" 48814 104 4,000 .107 64.06
4" 48815 131 4.500 .121 80.72
5" 48816 200 5.563 .152 123.64
6" 48817 284 6.625 .182 174.89

25 foot lengths available west of Rockies only. Other lengths available on special order.
"Furnished with molded couplings attached. All other sizes belled.

FOR FASTER SERVICE ORDER IN FULL CRATES
DUCT SIZE 1
20’ Crate Quantity 3160t 3860 2000 1480 960’ 760’ 440’

Prices subject tocr--,- :





P & C DUCT FITTINGS
(USE SAME TYPE FITTINGS FOR TYPE EB AND DB)

Price
Item PART NO. Size Pkg. Qty. Each

E940H 11/2" 25 $ .42

E940J 2" 30 .60COUPLING
E240L 3" 30 .72

E240M 31/2" 25 .94

E240N 4" 15 1.17

E240P 5" 20 2.12

E240R 6" 15 3.25

Eg43H 11/2" 25 $ .54

Eg43J 2" 50 .80MALE
ADAPTER Eg43L 3" 45 1.90

E943M 31/2 30 2.53

Eg43N 4" 20 3.28
Eg43P 5" 5 6.42

E943R 6" 10 7.89

Eg42H 11/2 25 $ .48

FEMALE E942J 2" 30 .69

ADAPTER E942L 3" 25 1.90

E942M 3V=" 20 2.53

E942N 4" 15 2.82
Eg42P 5" 8 7.16
Eg42R 6" 6 8.22

E997H 1V=" 30 $1.15

E997J 2" 40 1.74

BELL Egg7L 3" 50 1.42
END Egg7M 31/2 40 1.52

E997N 4" 30 1.64
E997P 5" 15 1.76
E997R 6" 10 2.11

FLEXIBLE ADAPTER COUPLINGS
DIRECTIONS:
A fast, permanent means of coupling a wide variety of dissimi!ar duct
materials. Molded from a PVC flexible compound, this durable fitting
resists shear and expansion forces. Stainless setel clamps insure a
water tight connection. It will adapt PVC to styrene underground, cast
iron pipe, asbestos-cement, fiberduct and any combination of these
within the size limitations of the adapter. Other sizes available on
special order.

INSTALLATION:
1. Chamfer inside of end of both ducts.
2. Insert ducts so that they extend 1/2" beyond clamps.
3, Tighten clamps firmly.

PART NO. E946NL Price EACH $9.90

( SIZE RANGE
SMALL END 3.5" to 4.3" O.D.
LARGE END--4" tO 5" O.D.

P & C TERMINATOR
FOR PRECAST OR POURED UTILITY VAULTS

Inexpensive Watertight Versatile

Designed to provide an improved termination system. Spacing be-
tween ducts may be varied to meet required utility specifications.
Locator sets provide the flexibility to handle wail thickness of 4-6
inches. A two-step design entrance will accommodate telephone
and P & C Duct dimensions.

P258J 2" 60 $ .30

P258L 3" 30 .34
PLUG

P258M 31/2" 45 .46

P258N 4" 50 .63
P258P 5" 30 .79

P258R 6" 30 .99

5 ANGLE
COUPLING

E244H 11/2" 20 $2.20

E244J 2" 15 245
E244L 3" 5 3.23

E244N 4" 15 1.65
E244P 5 10 2.20

E244R 6 6 3.30

PART Pkg. Price
Item NO. Qty. Each

P&C Terminator E296N 50 $ .90

Locator for 41/z" E298NN 7 6.95
Locator for 51/2" E298NP 4 9.7-
Locator for 6" E298NR 2 11.25

(Locator sets include rubber sealer, Iocator pan, and vented bolt
assembly).

BENDING PLUGS

(Order with
Model F Hotbox Bender)
Standard Kit For Conduit= Price Per Kit

G298JN 2" thru 4" $92.50

Includes 3 pairs of expanding plugs and two pairs of sleeves in
rugged storage box with complete instructions for use.

Large
Diameter Kit For Conduits Price Per Kit

G298NR 4", 5" and 6" $119.50

Includes 3 pairs of expanding bending plugs in heavy storage box.
Complete instructions included.

MODEL F HOTBOX
Model F PART NO. G290F
For conduits to 6" diameter.
6400 watts, 230V AC
Dimensions: 74" x 111/2" x 11 1/2" H
Contractor Price $495.00

MODEL F BEND GUIDE’
For field bending 2"-6" conduit.
 ART.Oo=600
PRICE $19S.00

CARLON RESERVES THE RIGHT TO 8HIP TO THE NEAREST PACKAGE ClUANTrrY





P & C DUCT SWEEPS
Other sweeps available on special order.

Pkg. Qty. Price
Item PART NO. Size Per Bundle Each

90 SWEEP E7810H 11/2" 5 $ 1.63
18" RADIUS E7810J 2" 5 2.05---

E7810L 3" 5 3.29

90 SWEEP E7820H 11/2" 5 1.83
24" RADIUS E7820J 2" 5 2.4--

E7820L 3" 5 3.98---

90 SWEEP
36" RADIUS

E7820M 31/2 5 5.6’-"
E7820N 4" 5 6.40

90 SWEEP
48" RADIUS

E7840H 11/2 5 2.25
E7840J 2" 5 3.05

---E7840L 3" 5 5.1--
"---E7840M 31/=" 5 6.50---
---E7840N 4" 5 8.30
E7840P 5" 3 12.54

90 SWEEP
60" RADIUS

E7850J 2" 5 4.53
E7850L 3" 5 6192-’-

--E7850M 31/2 5 8.75---
"-7850N 4" S 11.03
E7850P 5" 3 16.28

45 SWEEP
18" RADIUS

E7860M 31/=" 5 10.38
--E7860N 4" 5 13.25-’-
E7860P 5" 3 18.95
E7860R 6" 3 24.40---
E7610H 11/z" 5 1.13
E7610J 2" 5 1.48
E7610L 3" 5 3.24

45: SWEEP
24" RADIUS

E7620J 2" 5 1.67
E7620L 3" 5 3.17
E7620M 31/= 5 4.00

-7620N 4" 5 4.40

45 SWEEP E7640H 11/2" 5 2.23
36" RADIUS E7640J 2" 5 2.50

45: SWEEP
48" RADIUS

E76:40L 3" 5 3.7--
E7640M 31/=" 5 4.25
E7640N 4" 5 5.30
E7640P 5" 3 8.36

45: SWEEP
150" RADIUS

E7650L 3" 5 4.53
E7650N 4" 5 6.29
E7650P 5" 3 9.52

30: SWEEP
18" RADIUS

E7690M 31/2" 5 12.65
E7690N 4" 5 16.10

--E790P 5" 3 23.12
E7690R 6" 3
E7410J 2" 5 1.44

--E410L 3" 5 2.71

Pkg. Qty. Price
Item PART NO. Size Per Bundle Each

E7440J
30 SWEEP
36" RADIUS _E7440L

E7440N

E7460M
30 SWEEP ---E7460N60" RADIUS

E7460P

E7490M30 SWEEP
150" RADIUS E7490N

E7490P

2" 5 $ 3.04
3" 5
4" 5 5103--
31/2 5 4.89

5.69
5" 3 8.12

31/2 5 11.89
4" 5 12.22
5" 3 13.20

22/2 SWEEP
24" RADIUS

E7220M 31/2" 5 4.64
E7220N 4" 5 6.75

221/= SWEEP
36" RADIUS

221/= SWEEP
150" RADIUS

E7240M 31/2" 5 5.62
----E7240N 4" 5 6.25---
E7240P 5" 3 6.70

E7290M 31/2 5 7.16
E7290N 4" 5 10.50
E7290P 5" 3 14.60

111/, SWEEP
150" RADIUS

E6890J
E6890L

..._E690M
E6890N
E6890P
E6890R

2" 5 5.27
3" 5 5.75
31/2" 5 6121---
4" 5 7165--
5" 3 12.46
6" 3 16150--

CABLE PULLING COMPOUND

SUKUM

A clear, non-staining liquid cable-pulling
lubricant. Suitable for all conductor insula-
tions and can be used in all temperatures.

Pkg.
PART NO. Size Description Qty. Price Each

H700 1Quart Squeeze Bottle 12 $ 1.95
H710 Gallon Squeeze Bott!e 6 4.50-
H720 5 Grl0n Plastic Pad --1 19.15-

Carlon recommends the use of Cation cement for proper solvent weld
joints. Since this cement is prepared particularly for our product
compounds and tolerances, we cannot guarantee joints assembled
with other cement materials. All pints and quarter shipped with
Carlon’s exclusive Zip’licator for fast application.

Price
PART NO. Size Pkg. Qty. Each

VC9953 Pint Zip’licator 24 $ 3.35
V9952 Quart Zi-licator 12 5.50---
VC9941 Gallon 4 16.50

CLEAR CEMENT (Ouick Set)

VC9973 Pnt Ziphcaor 24 $ 335
V9972 Quart Ziphcator 12 5.50
VC9981 Gallon 4 16 50

SPRAY COAT (AEROSOL)
FOR COATING STEEL PARTS WITH PVC

Price
PART NO. Pkg. Qty. Each

VC2934 EQUAL TO 12 $3 !:J
PINT

"Largest Manufacturer of Plastic Conduit & Fittings"





PLASTIC SPACERS FOR P & C DUCT Featuring a new unique vertical locking device.

The interlocking device (which snaps intermediate and base spacers together, vertically as well as
horizontally, provides greater stability and makes possible the assembly of conduit banks outside of
the trenches. This unique design also relieves the conduit of all direct stress.

INTERMEDIATE SPACERS s E P A R A T O N

1" I Y" 2" 3"Conduit
Size

PART
NO.

2"

Pkg. Price
Ot]/. Per 100

PART Pkg. Price
NO. Ot. Per 100

$289JH 90 $20.00

PART Pkg. Pdce
NO. Oty. Per 100

PART Pkg. Price
NO. Qty. Per 100

31/2 & 4" $289NF 90 $24.85

$289LH 100 22.10
$289NH 60 22.30
$289PH 50 25.20

50 34.45

$289LJ 75 $23.80

$289J 60 25100
$289PJ 50 27.10

S289NL 50 $27.40
$289PL 50 33.10

6" $289RH

BASE SPACERS SEPARATION
Conduit 1" 1 2" 3"Size

31/2 & 4"
5

PART Pkg. Price
NO. Ot. Per 100

S288NF 90 $25.90

PART Pkg. Price
NO. O. Per 100

$288JH 100 $24.10
$288LH 100 27.2--0
$288NH 60 29.10
$288PH 50 33.50
$288RH 50 42.00

PART Pkg. Price
NO. Ot. Per 100

$288LJ 75 $28.90

$288NJ 60 30.15
S288PJ 50 34.40

PART Pkg. Price
NO. Oty. Per 100

S288NL 50 $33.50
$288PL 50 40.40

BASES INTERMEDIATES
Size Cat. No. A C Size Cat. No. B C
2x11/2 S288JH 4.212 3.875 2x11/2 $289JH 3.875 3.875
3xl 1/ $288LH 4.800 5.)(0- 3xl 1/2 $289LH 5.000 51000
3x2 $288LJ 4.800 5.500- 3x2 $289LJ 5.500 5,500-
31/2 x4 S288NF 3.950 5.350 31/ x4 S289NF 5,500 5.350

-1-1/2 S289NH 6.000 6.0004x11/2 $288NH 5.300 6.000
4x2 $288NJ 5.300 6.500 4x2 $289NJ 6.500 6.500
4x3 $288NL 5.300 7.500 4x3 S89NL 7.500 7.500
5xllh S288PH 5.830 7.060 5x11/2 $289PH 7.060 7.060
5x2 $288PJ 5.830 7.560 5x2 $289PJ 7.560 7.560
5x3 $288PL 5.830 8.560 5x3 $289PL 8.560 8.560
6x1 $288-" 6.632 8.664- 6x11/2 $289RH 8.664 8.664

SPACERS ARE DESIGNED FOR USE WITH PLASTIC CONDUIT ONLY.

CARLON RESERVES THE RIGHT TO 8HIP TO THE NEAREST PACKAGE QUANTn’Y.





BUILDING 1700, ELECTRICAL REPAIRS

Replace transformers

Two 750 KVA, S 12470 to 120/208 transformers.
outside building with feeders run to new cabinets.

Replace Circuit Breaker Panels

Panel A 2500 A
Panel B 2500 A
Auxilary Panel

(see attached sketch)

R_place incandescent lighting

Head area
Operating floor
Sd floor
4th floor
Surge tank room
ist floor
Battery room

6 fluorescent 4T/4’
60 fluorescent 4T/4’
28 fluorescent 4T/4’
28 fluorescent 4T/4’
7 fluorescent 4T/4’
86 fluorescent 4T/4’
i explosion proof fixture

Should be located

Include new circuits.
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June 19, 1981

Campbell Electric Co.
P. O. Box 730
Wilson, N. C. 27893

Attn: Janet Johnson

Gentlemen:

This is to certify that Knight Metalcraft ground rod,

catalog o. 1034, meets the requirements of specification
05-79-4471.

Very truly yours,

J. A. Gann
Sales and Marketing Manager

JAG/km

State of Tennessee
County of Sumner

acknowledged before me this
Swo to and subscribed and

day of _/ , 1981.

Notary Public (Seal)
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Now, ALL-PURPOSE
FUSETRON FUSES
give even greater safety
throughout the entire
electrical ystem.

Since 1952 .t

fely interrupt

FUSETRON FUSES PROVIDE MOTOR
RUNNING PROTECTION AS WELL AS
BRANCH CIRCUIT PROTECTION
WHERE AS
ORDINARY FUSES AND CIRCUIT
BREAKERS CAN ONLY PROVIDE
BRANCH CIRCUIT PROTECTION

Fusetron Fuses
Provide 10 Polnt Protection

High interrupting capacitym
protect against heavy short-
circuits. Have interrupting
rating of 100,000 amperes rms
symmetrical.

See Page 2

Protect against needless blow,
caused by excessive heating
lesser resistance results in cool-
er operation, see Page 2

Protect against needless blows
caused by harmless overloads.

See Page 2

Provide thermal protection
for panels and switches against
damage from heating due to
poor contact. Se Pe 3

Protect against waste of space
and money permit use of
proper si:e switches and panels.

See Page 3

Guard motors against burnout
from overloads.

See Page 4

Give DOUBLE burnout pro.
tection to large motors with-
out extra cost. Page 4

Guard motors against burnout
due to single phasing.

See Page 4

Make protection of small motors
simple and inexpensive.

See Page 4

Guard coils, transformers and
solenoids against burnout.

See Page 5

For size o use see pages 7 anl 8. For bimoing time charts see pages 9 thru 13. For specifying information se page 14.





HIGH INTERRUPTING CAPACITY. Fuse-
tron fuses have an interrupting rating
of 100,000 amperes rms symmetrical
at rated voltage.

In support of ths hieh rating, Fusctron dual-elementfuses from the production line are tested in the BUSSHgh-Current Test Laboratory. In compliance with theUnderwriters’ Laboratories. Inc. Standard, the test circuit is
r<.t to dehver a current of 100,000 amperes at short-circuit power factor of not over 20 percent. The open-circuit voltage of the circuit is not less than 250 volts forFuscron fuses in the 250 volt range and not less than600 volts for the 600 volt range- at 60 c/cles frequency.

In the development work on Fusetron dual-element fusesto ncrease their interruptin capacity,., it kept in mindthat the time-lax characteristics of these fuses must bemaintained. Tme-lag is of utmost mportance in fusesbecause t permits motors and clrcuts to be fused down totheir normal operating load. This elves maximum protection
against any harmful overloading, without fear that fuseswill open needlessly on starting currents other haYmlesssurges. The circuit is not shut down unless a harmfulcondition exists.

Remarkable results were achieved. Interrupting capacitywas greatly increased while the time-lag characteristics werein way disturbed.

Ordinary fuses have 55 to 117’ grearer resistance than
Fusctron fu.,’s 2 volt sze, and up 1 rearer

Since Fusetron fu-s generate less heat, switches and
panels will operate much cooler. This materially reduces
or wipes out entirely useless shutdowns caused by fuses
blowing d,e to overheating t panels and switches.

Protect against needless blows
caused by harmless overloads.

Fusetron dual-element fuses will hold motor-staring
currents other harmless overloads without opening
because they have a tremendous time-lag.

A machine may momentarily stall or be overloaded and
Fusetron fuses won’t open.

A motor may be started under heavy load- or all the
motors on circuit may be started at once and Fusetron
fuses won’t open.

Protect against needless blows caused
by excessive heating of panels or
switches.

Circuits can be loaded nearer to the capacity of panel-
boards’ and switches without having Fusetron fuses open
needlessly.

Fuses, like all other protective devices, operate from heatcreated by the current flowin,, throut,h them. Thus theyproduce some heat even in normal operation.

This heat must be dissipated from switches and panelsthrough the air, through metal parts and through the wiresconnected to such enclosures.

Sometimes the heat is not dissipated fast enough so itpiles up in switches panels.

This piled up heat over-heats fuses and reduces their
carrying capacity. Th:n fuses often blow even though notloaded to their rated capacity.

To solve the heating problem by putting in larger metal
parts or wires to conduct heat away/ faster is always costly.A more logical answer Xs to cut down heat at its source byusing, Fusctron fuses they prlucc less heat because theyhave less electrical resistance than ordinary fuses.

Here’s the Resistance of Fusetron fuses compared toordinary fuses with the lowest resistance.

ll Fug-’ron fUl

l)rdirtary fme
I0] $%

Here’l a comparison o( time.lag between
Fusetron fuses and ordinary fuses

Notice that even at 500’ load a Fusetron fuse will hold
on for more than 10 seconds while an ordinary fuse will
open in less than .t second. Yet, with all this time-lag, there
is no sacrifice of

500%
load 1 Ordinary Fuse See,. (10.6 See.)

load 1 -- Ordinary Fuse J Sec. (19 Sec.)

load 1 - Cdia,, F.sez s,r. (39 s,.)

oad I --0Fue 18 See. (111 Set.)

Comparison is based on ordinary fuses with the longes
time-lag. Figqres apply to 30 amp. 250 volt size. Opening
time on larger sizes and on 600 volt sizes is longer.

Here’s an example of how
Fusetron fuse time-lag works

For example: take four I0 amp. motors on a circuit.
60 amp. ordinary fuses would be used to protect the circuit.
BUT see what happens when four motors start at one time.
"l’he starting current of each motor ia about 60 ampe. so the
combined startin8 currents would reach 240 stops.





O

At this load

blow, in I-4/10

but ) amp. Fuietion tuil
holds 240 raps.
for 19 ample tinm

it-

arting ’will build up 180 amp..

amp. ordinary f= will blow in 6 i_
Fu-ron fu will hold I’ot 3J lii.

So with Fusetron fuses installed in Main, Feeders and
all Branch circuit shutdowns caused by needless blowing
of fuses are ENTIRELY WIPED OUT.

Provide thermal protection Dagainst
damage from poor contact and

hazard on short-circuit.

When poor contact deveiol between fus and clip or
because of a poorly soldered or loose connection ot tot any
reason it results in excessive heating.

Such heating chars fibre tubes of ordinary fuses, oxidizes
contacts, destroys insulation and finally causes injury or
destruction of panel or switch.

Fuitron dua|-element fuses protect against such damag

because whenever their thermal cutout reaches 280 F. the
solder softens the cutout.opens and the current is
cut off.

Ordinary fuses cannot,ve this thermal protection. Their
fuse link must reach 786 F. before it will melt out. By this
time damage is done to clips, panels or switches.

But Fusetron fuse, regardless of size, will open the cir-
cuit long before heat from Ix)or contact can reach damaging
temlrdtures.

They warn that poor contact must be corrected instead
of letting the heat build up and cause a lengthy shutdown
while switches or panels are being replaced or repaired.

Fusetron fuses can’t become a hazard on short-circuits
because fibre tubes never char under any conditions
--because the Fusetron fuse will open when the temperature
at the Thermal Cutout reaches 280 F. and because the Fue-
neon fuse never has as high a temperature rile at any load as
does an ordinary fue, the fibre tube on the Fusetron fuse
can never be injured either by its own heating or by heat
conducted to it from the outside.

Hence, the fibre tube on a Fuserron fuse will always main-
tain its original strength, no matter how long it sta]s in
service and will always be ready to function on severe short.
circuits any other conditions without becoming a hazard.

If spring clips have lost their temper they should be
replaced or BUSS Clip-Clamp should be used. See BUSS
bulletin DCS for full information.

On new inaallauonl-

Protect against waste of space and
money permit use of PROPER size
switches and panels.

Scctam 43-57 of rhc Natp-mal Elecrr.cal Code
vcrm- th,s-- when Fusetron fues u.

To deermine PROPER SIZE switch er ampere rating
of motor from tables in Code then select switch size to
have at least 33"; capacity based motor ampere rating.For example a 60 ampere switch should bc specified for 27
ampere motor.

There are at least ten makes of switches available that
will have the correct h.p. ratinR for the motor when selected
by the simple method above.
The correct h.p. rating oi switches when Futron dual-

element fuses are used is shown on sticker inside switch
cover or on Laboratories’ listing cards.

Ordinary fuses require OVERSIZE switches
Since ordinary fuses have relatively little time-lag, oversize

fuses have to be used. This means OVERSIZE panels and
switches must be installed.

For eample:. On 15 amp. Motor

becaus 4S stop. ohnarv fuses be

But w;th Fusetron fuses --on 15 amp. motor

because 1S amp. Fuseron i
will hobJ llriirql o#

Again with ordinary fuses a 400 ampere switch is used
a 100 ampere motor but with Fuserron fues, a 200 ampere
switch can be installed because a 110 ampere Fusetron fuse
will hold the motor starting current.

L/kewie on other size motors the long time-lag of Fusetron
fuses make it possible to install PROPER size fuseholders
Instead of OVERSIZE.

Panelboards and Main Switches can also be of
PROPER SIZE

Of course, with ordinary fues Panelboards and Main
Switches must also be oversize but with Fusetron fuses,
Panelboards and Main Switches can be installed in the
PROPER SIZE to handle the load.

Being able to install PROPER SIZE equipment saves
money and often helps solve the troublesome problem of
finding enough space to have panel or switch installed in a
convenient location.

This saving is permitted bv the C.ode,
section 4K)-7, which reads---

43-$6, Si:e t,f F.ch+ddcr. here (*,, u for branch-

speofiad Tables 4)O-152 and 4k3.15 be

The savinge made possible by using Fusetron fuses under
that authorization are shown in the following table

e of motor-branch-circuit fuses
eaptessl percent of full load

Specsfied by Perrm.ible ith
tion 430-52 Fustron fuses

Type of

Sinle phase
Z 3 phale, *quarrel c, full voltae
i 3, phase, transfom hih

0 30 rap, motor
30 amp. ntotor

7. . phase, wound rotor
Dlre
s. s;i:

Table 430-153 normal
installations"

300% lOOto 125%

300% 100 1,2.5%

2rO% 100 125%
20% lO0 125%
150% tO0 1255
150% 100o lZS%
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BUREAU OF Y]IRDS AND DOCKS
750 KV A. UNIT SUBSTATIONS

U.S. MARINE BARRACKS
NEW RIVER, N. C.

TRANSFORMER PROPOSAL

The Westinghouse Electric and Manufacturing Company

proposes to furnish the following transformers to be in accord-

ance with the attached performance specification # 25183.

ITEM I.

2 750 Au/oa., 3 phase, 60 cycle, unit

substation transformers.

H.V. 12,70 vIts Delta

L.V. 120/208 Wye.

2301 2, - 7
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MaIne Barracks Ne Rivez_N.C.

Tv Form Pha,e Cycl High Vol Low Volge Sei

Distribution Unzt 750 Kv-. 750 K. K,-

__y_..............................................................................................
NCFOTION

Trgn[rr(erl To Transform Fm Phase Conn& To Phas- Connecte4
Ifl aRK

"":""""""""""’""""""’""""""""""’"’"""’""""h"""""""’h"‘""""""""""’""""""""""""""""""""""""""’""""’ ,,.,,.,,,,,,,

MTE

Load in pe[ Cent Hou. ;2{ ,ns,lain Method of Coolin,_ II
Rated Xv-a. not t; excecd

L,qu,d Coolins wtar gallons per m;nuta at
Hntil pressure of Ss. par square inch at the transormer

Consent l8e lngon insuiatinR liquid allons per mmute

DC
VOLTAGE TFPDVOLTAGET (Toow

WA P AON

Toal k=ses

Pmjed i02
T.C.U. L (Dry)

’B x 0 Z0 Total WeishbQ-

230182 -720
A CoW of I1 Sheet Form 2189 Is to be Included In contracts with this page.





asformer Performance     __."ication

Rating. The voltage ratings are based on the turn ratio and will be subiect to the effect of regulati)n
at various loals and power factors. The biv-a, rating is based on rated secondary voltage maintained by

impressing on the primary winding a voltage higher than the primary rating to compensate for the effect

of regulation of the transformer. Transformers will be designed to deliver rated Kv-a. at t05c7o rated voltage.

Temperature Rise. Determined by increase of resistance corrected to instant of shutdown. As

it is obviously impossible to obtain resistance readings at the exact instant of shutdown, the observed

readings are corrected for the drop in temperature occurring between the instant oi shutdown and the

time when readings are made.

Temperature rise of all types o! transformers is based on rated frequency with the transformer con-

nected to give the maximum losses and upon the conditions listed below applying to the type of transformer

covered by this specification.

Water Cooled. Specified quantity of cooling water to be circulated at an ingoing temperature of 25C.

Forced O11. Specified quantity of oil to be circulated and oil must be cooled 1,5C. Temperature

rise is based on 25C. cooling water or a cooling air temperature not to exceed 40C. and an altitude ot

1000 meters (3300 ft.) or less.

Sel Cooled and Self Cooled--Air Blast. Normal conditions of ventilation, a cooling air tempera-

ture not to exceed 40C. and an altitude of 1000 meters (3300 ft.) or less.

Air Blast. Specified quantity of air to be circulated at an ingoing temperature not to exceed 40C. and

an altitude of 1000 meters (3300 ft.) or less. If based on thermometer measurements the permissible tem-

perature rise is 5C. higher than by resistance.

Water cooled, forced oil cooled and air blast transformers are not designed to be excited or loaded

without artificial cooling.

Temperature Tests. Will be made when heating data are not available on duplicate or essentially

duplicate transformers. Temperature tests will be made on one transformer furnished in accordance with

these specifications, and the results of this test will be considered as determining the temperature rise of

all transformers. Testing facilities will not permit power factor consideration in making temperature tests.

Applied Voltage Test. Applied for one minute, sphere gap determination.

Induced Voltage Test. Applied for 7200 cycles at the lowest practicable .frequency, except that

the duration of test will not exceed 60 seconds.

Impulse Test, Sound Level Test, or Bushing Test. Will be made only when definitely specified.

Efficiency. The efficiency will be established by a statement of the no-load and total losses.

Losses. Based on wattmeter measurements at rated frequency, Kv-a. and voltage at a temperature

of 75C.

The average tested losses of trans[ormers of the same rating on an order will not exceed the specified

values. Tested losses for individual single-phase or three-phase transformers on a given order for two or

more units will not exceed the guaranteed values by more than 10 per cent for no-load losses or 6 per cent

for total losses. If only one single-phase transformer is on an order the above tolerances apply. If only

one three-phase transformer is on an order the tested losses will not exceed the guaranteed values.

Per Cent Regulation. At rated Kv-a. voltage and frequency at a temperature of 75"C.

The transformer regulation, computed from impedance volts and impedance watts measured by watt-

meter, may exceed the specified regulation at specified power factors by not more than 7/ per cent for

two winding transformer, or 10 per cent for three winding and auto transformer.

Method of Making Tests. All tests will be in accordance with the Proposed Standards of American

Standards Association except as may be stated otherwise in this specification. The details of test pro-

cedure will be in accordance with the testing practice of the Westinghouse Electric & Manufacturing Com-

pany.

2 7 20WEITIHHOUlE IOM ,IOO4A





OIL-IN -,_ATED, SELF-COOLINC T._ANSFORM R
3-PHASE

OUTLINE DRAWING
(NOT TO SCALE)

DIMENSIONS IN INCHES

NOTES: This outline ,s not to be regarded as indicating exact details of construction./"When certied the draw-
ing will be properly dimensioned for construction purpose. Transformcr is braced inside of tank and may be
lifted complete with oil when cover is bolted in place.

i
2

6
7
8

9
i0
II
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FITTING and ICRIPTION

5 H.v. Bushing
3 L.V. Bushing
H.V. Tap Changer Operating
Mechanism

LiftIn Lugs
Loops For Lifting Cover 0nly
Ground Terminal
Diagram Name Plate
Sand_hole Relief Device
Glass Diaphragm Inserted
Here For Protection Against
Abnormal Pressure

Dial Type Thermomvter
lain Valve
Sampling Valve
i" Upper Filter Press Valve
Magnetic 0il Gage
Jack Lugs
i" Lower Filter Press Valve
Header Type Cooler

APPROXIMATE NET WEIGHTS
Core nd Coils Lbs.
Case and Fittings "
Oil "
Total Lbs.

230182 -720

Westinghouse E/ectr|c Mr ,turing Ompany





PERF. SPEC. 251813
Page

HIPERSIL, the new high permeability silicon steel, will be

used in the core of this transformer.

HIGH VOLTAGE TERMINAL CHABER 0il filled and mounted on tank

wall and will enclose all connections and live parts ex-

ternal to tank.

Purchasers cables will enter at bottom of chamber.

Detailed cable infomation for final pothead design is to

be supplied by Purchaser when order is placed.

LOW’VOLTAGE TB]0AT Mounted on taok wall and will enclose

leads for connection to swltchgear.

NO LOAD TAP CHANGER Hand operated, for changing connections

in high voltage winding from outside of case.

IMPULSE STRENGTH Insulation and bushings coordinated to

withstand impulse tests as listed on Form 22028 for power

transformers

12470 Volt Winding 15 Kv. Class.
208 Volt Wiudlng 1.2 Kv. Class.

Since cable terminals, which are connected to cable

systems, are not designed to standard insulation levels,

transformers having terminal chambers and for which

impulse tests are specified will be tested with terminal

chamber disc onnected.

SEALEDAIRE CONSTRUCTION Will be provided for oll protection.

BASE Structural steel and fitted with jack pads.

FITTINGS Will include the following:

Drain and sampling valves.
Upper and lower filter press connections.
Grounding terminal on tank base.

Magnetic liquid level gauge.
Dial type liquid thermometer.

230182 -720
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DISTRIBUTION AND POWER TRANSFORMER
Impulse Test Values and Bushing Characteristics

IMPULSE TESTS ’-"
These ransformers will be designed so that impule test voltages given below may be applied.

BUSHING TESTS
Individual bushings will withstand the test voltages as given below without flashover under standard

test conditions.

Traform TRANSFORMER IMPULSE TEST VALUES--,

Iulatio CHO’’DW.v Bu.hing

Clhctioa Full Wave Min. Time to Ratin
i Kovolt Kv. Kv. Fluhovar in MS in Kv.

DII"IEBION TRANSFORMERS

1.2 30 $6 1.0 1.2 10

2.5 45 54 1.25 2.5 15
$ .0 60 69 ,$ 5 0 21

8.66 75 88 1.6 $ .66 27

15.0 95 110 1.8 15.0 35

I)WR TRANSFORM.RS. 45 54 .S 1.2
$ .0 7.5 88 1.6 5.0 27
8.66 95 110 1.8 8.66 35

15.0 110 130 2.0 15.0

DISTTION ,ND POWER TRaNSfORMeRS

6 30
13 45
20 )

24 .’ 75
$0 95

15 45
24 75

45 110

23 O 150 175 $.0 25 70 O ISO

34.5 200 230 3.0 34.5 95 80 200

6.0 2S0 290 3.0 46.0 120 I00 250

69.0 350 400 3.0 69.0 175 14.5 350

92.0 450 520 3.0 92.0 225 190 450

115.0 $..0 630 3.0 115.0 280 230 550

138.0 650 750 3.0 138.0 ,.35 275 6S0

161 0 T$O 865 3.0 161.0 385 315 750

196.0 O00 103S 3.Q 1960 46S 85 900

230.0 1050 1210 $ .0 230.0 545 445 1050

METHOD OF APPLYING IMPULSE TESTS

During tests, the impulse test wave rises to crest value in not less than / and not more than 2/ micro-

seconds, and diminishes to crest value in from 40 to S0 microseconds. The transformer will be excited at

normal voltage and frequency, and the impulse voltage timed within 30 degrees of the crest of.the normal

frequency voltage of opposite polarity. Either a positive or a negative wave may be used.

The standard impulse test shall consist of two applications of a specified chopped wave followed by one

application of a full wave. Either a positive or a negative wave may be used. The chopped wave may be

obtained by flashing over either the bushing or an external rod gap.

1. Chopped Wave: For this test, the applied voltage wave shall have a crest voltage and time to

flashover as given above.

2. Full Wave: For this test, the applied voltage wave shall have a crest value as given above.

For this test, bushing gaps may be removed and negative wave can be used.

When protective devices are prmanently connected across windings or parts of windings, these pro-

tective devices shall be connected during test.

When protective devices are installed .from line to ground on the transformer, these protective devices

shall be disconnected during test.

When impulse tests are specified on a multiple connection of series-multiple windings, the tests will

correspond to those required for the multiple voltage rating.

STANDARD TEST CONDITIONS FOR BUSHINGS
77F. temperature. 30 inches Hg. pressure. 0.5085 inch vapor pressure. Water resistance and pre-

cipitation, 12000 ohms/Centimeter Cube, 0.1 inch per minute at 45 angle.
This is in accordance with Recommended Practice by the Transformer Section of the National Elec-

trical Manufacturers Association as adopted May 16, 940,4.efe*r-cnccT-50; -- 7"20Westinghouse Electric & Manufacturin :.pany
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SPF, GIAI. SH1TCIIW.: ! :rv!’l:;:q

Si.7I TCtlCEAR.

TO NO. F.D. FAN REI’!dtCi; I.:<I3TI?](; 3# 250 ?[(;?I CAI)IA’

FILTH NEN 3#250 HCH, ’[’tl./N CONDUC;I’[)ItS LN i:XIS’I’IiN(; 2Li"

TO O,FAN, REI>I,AGII IIXIS’I’TN(: 6ff350 HCH CABLIi NITH

NEtq 6#350 HCH, mtZN CONDUCTORS LN EXYSTINC 2!d CODUI’r.

TO IUIAER1?.iR NO. 1A AND I.B PANI!LS. REPIACI’; ’gXEST[NG

3#250 HCII TO EACI4 PANEL, (qUI’H NEU 3#250 HCH, THWN

TO NO. 2 Z.D FAN. RPLACI IgX[S’I"].’C 3#20 CM, HITH

0.

6#3.50 HC?IWNv CONDUCTORS IN_EXIS’I’IKC 4" CONDUIT.

TO PU1,VtRZIOR [40. 2A> AND 2t P:O).gI.,S. gPI,ACI L’Hg

3#250 1(2I ’170 I.;ACI-1 r’ANKL, [Jl’?: b:t4 3#259 HC?I, THt’/N

COm,C:TO  S 2’.;’ CO WS’r.

25o0 m.v mI BaE<ica, o

ALIXII,iAI{Y SWITCHGEAR

TO COAL,f-INDI,INC EQLIIPHI.;NT. REPI,ACI2 THE EXISTING CONDUCTORS
WITlt NIZN GONDUCTORG" OF THE SAME SIZE AS THE EXISTING
CONDUCTORS. USE THE ES’I’[NG-AND NIN CONDUT OF THE

TO COAL CAR SHAKE ’.. REPLACE THE EXISTINg CONDUCTORS OITI-[
NEH CONDUCTORS OF ;’7 ’z SIE SIZE, US[NC THE EXIST[NC-OR

IQUAL S.Zh GALV. RIGIB I"ETAL CONDUIT,

NEU VOL’[’ HgTER.

NEH TOTAIAZINg HETEIZ.

NEN ?(UX-[i. IARY ?:ZTI;R.-

NEFI AUXII,IAI<Y POWER

NEb! I,TCltlTING HEaI’ER.

TO COAl, HANI)LING CONTROl, I’ANEI,. INS’I.’AI,L NEbl 3#250 ?ICH,

THFIN CONDUCTOllS, USENG EXISTLNG NI) NEN 2k’i GALV.

ttBWd. CONDUT. EbIOVE EXISTING CONDUCTORS..

q’O COAI,,-S-TOCE DISTRIBUTION CONTROL PANEL. INSTALL NEW

3Y{4, THWN COUCTORS. USING ZSTING AND NEN ].’ CONDUIT.

TO ASH 6NLOADINC CgNTROI, [ANEL. INSTALL NEW 4#2 THNN

CONCTOItS, S[NO IXISINC ANO Ngt,l OADV, gIO.{D HETAL

REHOVg TIlE EXISTING CONDUCTORS. L"5%
TO PANEL NO. 5. INSTALL Xg:/x3#2 THt,IN CONDUCTORS, USING

TO AIR C(.kESSOR. REPLACB BXIST1NC 3#2 CONDUCTORS









Box 1393

CI,arl[ No lh Ca o]n 2820l

>[ro B.J. Lanier
Bldg. 1202
Base Maintenance Dept.
Utilities Div.
Camp Lejeuhe,. North Carolina 28542

Reference: -Retro-Fit/Repair Of Westinghouse DK-25
Circuit Breakers

Dear Mr. Lanier:

’We appreciate the opportunity to provide a quotation on the repair and
retrofit of your DK-25 manually operated Westinghouse circuit breakers.

We would propose to replace the existing series mgnetic trip devices ith
modern solid state trip units, disassemble, clean, lubricate, silver plate
contact surfaces, reassemble, test and calibrate the breakers.

In view o the amount of work to be performed, it is necessary that the work
be done at our service center in Charlotte. We could have our truck pick up
d return the breakers at your location.

The price for the above including parts, labor and transportation isf$2250.00.
per breake.r.
This offer is made subject.to the terms and conditions listed abovc and on the
reverse side hereof. Notice of objection is hereby given to different or addi-
tional terms and conditions.

Again, we appreciate the opportunity to participate in this program to upgrade
the opcration and reliability of your low voltage switchgear. If we can provide
additional assistance or information relative to the above or other areas within
your electrical distribution system, please contact us at any time.

Sincerely yours,

ZK.M. HOLDER
ENGINEERING SERVICE
(704) 377-3471

Service Sales
Bill[ Herriott





CAMP LE JEbq

JACKSOhILLE

NORTH CAROLINA

MA!NfENANCE TEST REPORT

BLDG.#1700 NO. i & 2

BY
WESTINGHOUSE ELECTRIC CORP.

ENGINEERING SERVICE DIV.
CNAPOTI%, E.C.

DECE[BER 1975





0

+/-b





CUSTOMER: Camp

INSPECTION REPORY

.lOB NO.: __fltLM__3g3

SUBSTATION: __arl_---__liL, # 1700

MFG. & TYPE: estinzhouse

VOLTS: 12z70i to 120/208

[] ASKAREL [] DRY TYPE []

TEST

XFMR #
.ER IAL NUMBER
INSULATION REsIs’’ANCE
4EGGER VOLTS I000 @ F AMB.
)IELECTRIC "rEST TOP

Bon-oM
:.CIDITY
)Tt--IER

3152943

291

KVA: 7 50

LTC TY

XFMR # 2 XFMR # 3 XFMR # 4

INTERNAL/EXTERNAL INSPECTION

JSHINGS
NK

OK

JMPS ANID VALVES
MNT Saris facto’

C L LEVEL 25oC+
EMP. GAUGE

Ah;K PRESSURE

25C
4TERNAL CONDITION
LTC

ROUNDING

ANS

NOTES: * _Tauk

a]:e

No gauge:
OK

one

.covered with heax accumul_tj0L.f coal d_ust__&k_hy__semplXng

{drain d__!.ve. Fightened tl valves.

"rEST ENGINEER: ___.. JOHNSON DATE:

’;JSTINGt4OUSE,. EI.ECTRIC CORPORATION-ELECTRIC SERVICE DIVISION-CHARLOTTE, ,.M:. C.





SUBSTATION: B____]cj.& #1700 #1 JOB NO. CI., 349

CUSTOMER: Camp LeJeune TRIP COIL RATING 2500A

BREAKEP, MFG. & TYPE ’DA-75

S.O./SER1/\L Ha. 1-87347

INTERRUPTING CAPACITY 75,000A

T.U. TYPE/STYLE D_A Q:_l_D_.a_h_pot

L.D. SE]-rlNG ].00% P.U. S.D. SEIQrlNG
100% T.D.

INSTANTANEOUS

FEEDER I’4At,.4E Main 3A

PHASE
PRIMARY FINGERS
CONTROL FINGERS

ARC CHU]ES

MAIN CONTACTS
Condition

Pressure

Alignment

ARC CON-FACTS

TRIP BAR

MECHANISM

,AS FOUND

AI c

S S S

$ S S

$ S S
S* S* S*

S S S

S S S

.4ECHAN|CAL

AS LEFT

A

S

B C

S S

--S--J
S*

S S

CODED RESULTS

N New

G Good condition, slight
wear, correct adjustment

S Satisfactory condition,
normal wear, acceptab!e
adjustment.

C Corrective action require,

SEE NOTES FOR DETAIL

NOTES: !LA- nntct -a-re--ee(L4n-a4.]2pse,---umpe-s-4e.-,,,e--v-t-t--o:- reurn- al t----
.t:he_____ay,

]i:’ SE’FTING (Amps)

TRIP (Amps)

Tes!
Amps

3750A

(,’negohms) O-GNO
" V. O-O

ELECTRICAL

AS FOUND
Test
Amps

3750N

A-G___2_O0___ B-G____I_0L_ C-O-__ A-G
A-B_z_3Q_ B-C__300_ C-A Ofl A-B

AS LEFT

Sees.

2500A 12500A 1250C

24-48"_ 3__5_’_’_ _2_6 ’__’ 39__’

B-G C-C;
B-C C-A

_Ch_n_ged oil in dashpots all 3 ]ahases.
",’ _Meggar_i_n!._udes sw$_t.’#hgear_bu__s_And _lgd_ &i_de_ 9f main,

"i< R. JOH:;[:O:< DATE ]2/]0/75





CIRCUIT DA’FA SHEET

SUSi-ATION ._.._’Bldg. #1700

CUSTOMER: Camp I,e Jeurie-

#1

BREAKER MFG. & TYPE _-LD__A_-75

JOB NO. CUM 349

TRIP COIL RATING 2000A

T.U. TYPE/STYLE DA Oil Dashpot

S.O./SERIAL NO. 2-87348

NTERRUPT NG CAPACITY __75__,_0_00A

L.D. SETTING 100% P.U.S.D. SETTING
100% T.D.

INSTANTANEOUS

FEEDER NAME Tie Breaker 3C

AS FOUND

PHASE A B C
PRIMARY FINGERS

CONTROL FINGERS
ARC CHUTES S S S

MAIN CONTACTS
Condition S S S

Pressure S S S

Alignment S
ARC CONTACTS S. S. S.

MECHANISM S S S

NOTES:

MECHANICAL

AS LEFT

A B C

S S S

S S S

S S S

S S

S. S. .S.
__S__ S

S S g

* Some pitting of arc contacts. LFg device_o_p_#_Ka_t_ional.

CODED RESULTS

N New

G- Good condition, slight
wear, correct adjustment

S Satisfactory condition,
normal wear, acceptable
oJjustment.

C-Corrective action require

SEE NOTES FOR DETAIl

Test
Amps

TRIP SETrING (Amps)

"r.D. @ 0___0__0&___
T.D. @ 96

INST. TRIP (Amps)

/-r:-,"r (megohms) O-GND A-G BG C-G
ffi’.. _.].000 V. O-O A-B B-C C-A

b,!CY,ES... _Chn__g_ed oi_]__n dahpots on all three _phases.
i,

ELECTRICAL

AS FOUND
Curve A B Cecs,

_200_QAJ0Q0A2J__0_AJ
24-48" _39_J!_[ 24’_’21__

Test Curve
Amps Secs.

.__30O0_A_ 24-48"

A-G B-G
A-B_

AS LEFT

B-C C-A

DATE 12/10/75,.:’qEF R .R. ;C,!,]sON





SUBSTATION:

.US rOM,_R: amp_.LeJn

BREAKER MFG. & TYPE.

S.O./SERIAL NO. 2-7H21 9

[N’rERP,UPTiNG CAPACITY 25,000A

JOB NO Ct]’:I._.3_.9

TRIP COIL RATING___30._0A

T.U. TYPE/STYLE _bK_:OJ_]__Stm2.e

L.D. SET-riNG 100% :P.U. S.D. SETTING
100% T.D.

INSTANTANEOUS i 0_X__.@ 3000A

I-EED,:L NAME 7J!N g.l_Ioiler 2-A

PHASE
PRIMARY :INGERS
CONTROL FINGERS
ARC CHUTES
I,AAI N CONTACTS

Cendition

Pressure

Alignr,pnt

ARC CONTACTS

TRIP BAR

MECHANISM

S

S

C*

AS FOUND

,-

S

$

S

C*

S

S

S

S

S

C*

S

MECHANICAL

AS LEFT, c-I

S S S

S. S____

_____
S S S

S S S

$ $ _S

c* k_Ct ____c___
s Is _s
s s_ s____

CODED RESULTS

N New

G Good condition, sl)ghl
wear, correcl adlustmenl

S Satisfactory condition,
normo! wear, acceptable
adjustment.

C- Corrective action requir

SEE NOTES FOR DETAI

NOIES: Found loose hardware on breaker. Cleaned main contacts as

* Arc contacts burn_d___ad_r_d_.. ** On__ofzt_..crmtaclss _ked_heea_bent__end_brcue

Replaced with one that had been repaired. Insulating__ba_cket for manual close mec

loose. Removed capacitor across tri coil aux. contact, adjusted trip bar tripping
so bkr would trip electrically ELECTRICAL UV device operational. Bkr closed fi

i-RIP SE]TING (Amps)

r.D. " 300 %
,.iO t-?_ %
ST. TRiP (Amps)

2GGEk (rnegohms) O-GN
1_ 0._QO V. O-O

F; q 2’:;_tip _a_seve

Test Curve

900A 6"-*

I30_00_A_

AS FOUND

---f------i
600A 600A

65" -JZ145" 142’]
3000A 2700A L2_8oo6J

A-G 2000 B-G___2_0j0_0___ C-G___2__Q0_Q_ A-G 200_0_._ B-G Z0O0_. C-G___2000!
A-B_ _20_0_._ B-C 2.__ C-A___2D_. A-____200.0 B-C 2000 C-A 200

:aL_hur::l.red .__%_ .o -6 _ac,i,-Changed i.1 -in dahpots- al4-.-.’_ pha,s:-

NEER t:. .IOUXSo:; DA]f[ ]_:8,,,")’





CiRCUiT REA[CER DATA SHEET

SUBS rATION: -_ 700

CUSTOME R: __Cam_P.._L__Jeurie

BREAKER ,M, FG. & TYPE 1)K-25

S:O./SERI/\I. NO. 3-gT’Y3l

INTERRUPTING CAPACITY ___2_0_Q_A

FEEDER NAME __E_Gn_]__:_-Boiler -1A

JOB NO. C4 349

TRIP COIL RATING 300A

T.U. TYPE/STYLE DK Oil Sucker

L.D. SETFING 200% P.U. S.D. SETTING___ --_
1007o T.D.

NSTANTANEOUS _0X (a 300DA

AS FOUND

PHASE A B
PRIMARY FINGERS S S
CONTROL FINGERS S S
ARC CHU’FES S S

MAIH CONTACTS
Condition S S

Pressure S S
Alignment $ $

ARC: CONTACTS C** C**
TRIP BAR S. S

MECHAN IS,V, S S

c
S ,,I

S

C*

S

S

S

C**

S

S

MECHANICAL

AS LEFT
A B

S S

S S

S S

S S

s
.____S__

C** C**

S

c
S

S

C*

S

S

S

C**

CODED RESULTS

N New

G Good condition, sl,gh"
wear, correct odluslrnen

S Satisfactory condition,
r,orr:l weor, occeptable
adjustment.

C Corrective action requir

SEE NOTES FOR DETA

NOTES: Breaker very_dusty. Loos.e_la_rdwGr_e_en_br,aker * c phase_had_a_.smalL__chip._eut_i
the bottom of arc chute. 8" Arc contacts pitted and unnealed from heat Operated

OK electrically. (Both trip and close oeTations.
TRIP SETTING (Amps)

F.D. (.&.: _300___ %
’.D. (:.-:" %

.’7. TRIP (Amps)

-r,’,_, (rr, egohn’,s) O-GND
bOO. V.

ELECTRICAL

3000A I=2_---/
A-G I000 B-G__.2._0.0Q__ C-G__2000__

0-0 A-B_: 2_O.O_O__. B-C__0Q0

AS FOUND
Cure
Sec.

6 *

D!QoA

__900__A____ ___6_-. *
_30.QOA_

AS LEFT

Amps Sees.

A-G_&O00_._ B-G ._2000 C-G 200
A-B._ 20.0@._ B-C 2000 C-A 200

* Up t:o sevelral hundred % of 6 sees. Put new oil in_da_sh_R.o_ts__l_l..._3_phases.

.T!E R. ,]OiT:’SOX DATE 2/8 75





17-00SUBSTATION:. B].d_g

CUS]OMER: Camp LeJene

CIRCUTBREAXR DATA

#I JOB NO.

TRIP COIL RATING 300A

BREAKER MFG & TYPE ,D]f,-_2.5______
S.O./SERIAL NO.

INTERRUPTING CAPACITI

FEEDER NAME IA Pulverizer 2B

AS FOUND

APHASE
PRIMARY FINGERS
CONTROL FINGERS

ARC CH UI-ES

M ;,,I N CONTACTS
Condition

Pressure

Alignment

ARC CONTACTS

TRIP BAR

MECHANIS3

C

S S S

S S S

S S S

S- S S

s S S

S* C* S
S S S

S S S

T.U. TYPE/STYLE __DK_Dil Sucker

L.D. SETTING O_2IL, S.D. SETTING
7OO% T.D.

INSTANTANEOUS

MECHANICAL

AS LEFT

s s

s s

CODED RESULTS

N New

G Good condition, slg!
wear, correct odlustmen’

S Satisfactory condition.
normal v,’eQr, acceptable
adjustmem.

C-Corrective action requir

SEE NOTES FOR DETAI

NOTES: qose hardwae__on__e.6lie__._._tk__Ac_co&tat ar pitted n&-burned.--Lub&cated--mech
and readjusted trippinE force to get breaker_to__yip_cntr_icllyv..1ases_fine____
electrically.

TRIP SETTING (Amps)

r.D. @ _3__O_O. %
T.D. ( %
INS]’. "TRIP (Amps)

MEGGER (megohms) O-GB
100_0_ V.

Test

;O00A

ELECTRICAL

AS FOUND

Sec. A B C

AS LEFT
Test Curve A _. B
Amp Secs.

1450A .__t.__Z4,SOAt ASO,

600A 6"-* llvq, | 13"I I_ZL0

A-G.__2000--- B-G_2000 C-G 2000
A-B_. 2000 B-C 000 C-A.-2000

ii
* Up to scveral hun_dr__e.d.__p_e T.c_e_n_t._ o_f_6 _sc_s__.__Pu_t_n_e._w_ _o_i_l_. i_n_ d_a sl%po_t....a!_!. _3 pha.s s_NOTES:

12/8’75"d--,,’{ l-’,. JO.,..,O., DATE





CIRCUIT pREA  ,E -, DATA St. EET

SUBSTATION: B._l_d_g #1700

CUSTOMER: _Ca_re_p_ LeJeune

BREAKER MFG. & TYPE .!_.D_K-25

S.O./SERIAL NO. No Name].ate

INTERRUPrlNG CAPACITY:2_5 000A

FEEDER NAME

PHASE
PRIMARY FINGERS
CONTROL FINGERS
ARC CHU’FES
MAIN CONTACTS

Condition

Pressure

Alignment

ARC CONTACTS"
TRIP BAR. ’,ECFI/.,Iq ISM

JOB NO.

TRIP COIL RATING__3_00.g

T.U. TYPE/STYLE nK-. OiL.

L.D. SETTING__2_0tZ_P_.jj. S.D. SETTING
007 T.D

NSTANTANEOUS O__X_ @__%00OA

#1B Pulverizer IB

: AS FOUND

S S’:: S

S S S

S S S

S S S

S S S

___S** __S2-’<,h
S $

S S

MECHANICAL

AS LEFT
A B C

S S S

S S S

S S S

S S S

S S S
S .S

S S S

S S S

$**

S

S

CODED RESULTS

N New

G Good condition, slgh:
wear, correct adlussn-,ent

S Satisf:.ctory condition.
normal wear, acceptable
adjustment.

C Corrective action require

SEE NOTES FOR DETAIL

NOTES: * Installed ontact cluster load side of B phase from spares. **Arc contacts have

i_t_tin_g and burning. Loose hardware on br_e_a9._r_.___A_djusted tripj2in_force to

to trip electrically. Closed electrically: without an trouble.

?RIP SETFtI’qG (Amps)

: 3Q0___%

ELECTRICAL

AS FOUND AS LEFT
Test Curve A B Test Curve
Amps Sees. Amps Secs. A B C

6Q.O _6_OOA_____60_ON
900A 6"-* 17" 25" 20" 900A 6"-* 82"__l I15" L 60"

TRiP (Amps) 3000A 240gA 2300A 2100- 3000A

:: m:-oohms) A-G B-G A-G 2000 B-G 2006 C-G 2000

:":. .R..IOIEiSO>: DATE 12/28/75





CUSTOMR: Qap.

BREAKER MFG & TYPE)3_

S.O./SERIAL NO. 2-77!27

INTERRUPTING CAPACIT ,’-.O

FEEDER NAME

JOB NO CbJ_ 349

TRIP COIL RATING 3_0_02,

T.U. TYPE/STYLE __K...O_tLS=cker

L.D. SE-FTING_2_00.-P_.__ S.D. SETTING
1007o T,D.

INSTANTANEOUS !0@_30O0t

MECHANICAL

AS FOUND AS LEFT

PHASE A B C A B C
CODED RESULTSPRIMARY FINGERS S $ S S S

CONTROL FINGERS S S S S S $
N New

ARC CHLJTES S S S S S S G Good condition, slight

MAIN CONTACTS wear, correct odlustmenl
Condition S S S S S S S Satisfactory condition,

normal wear, occeptablPressure S S S S S ,q adjustment.
.&lignment S S S S S S

C- Corrective oction requir{
ARC CONFACTS S* $* $* S* S* * SEE NOTES FOR DETAlt
TRIP BAR S, S S t $ $ S
MECHAI’qlSM S s s L._S__LS___

* Slight pitting and burning of arc contacts. Closing motor _.0:a_Id_.__not__o.perate asNOTES:
there was a wlrng error on the__y_ re_lIy__,___a_nKe_d__.oe,__o_f_ the__moom__leds_mmnu._@_
i_t_y,erJle_.d_dDJi

___
to __zEi_9_hg.ioree_to_ge.t_breaker-to-grim-

ELECTRICAL

AS FOUND AS LEFT
Test Cure A I--B Tes Cu,’e

i C
Am_____p__ Sees. C Amps $cs

TRIP SE3-rlNG (Amps) 600A
,

600A 600A

T.D. ( % [
INST TRIP (Amps) }0_0h_ -2 3000A 3300,%

MEGGER (rne_qohms) O-GN A-G.500_ B-G_ ]0O C 0 A-G---S00_ B-G 300--- C-G500
(E; IC00_ V’, O-O A-B- _300 B-C__35J3_ C-A--&QD A-B---300 B-C.._350

iNOTES: * .iUp_._to__..s_e. ! .hun_4z:e_d 7_o_&.secs Canged.oil..+/-n all._3.pbases





SUBSTATION: ,_Id2__. #1700 #1

CUSTOMER: _C_a_p LeJ__u_e

[’.; DK- 25BREAKER MFG. & TYPE.

S.O./SERIAL NO. 4-77It220..

INTERRUPTIr o CAPACITY

FEEDER NAME 2g Plhzzizaar 4D

PHASE
PRIMARY FINGERS
CONTROL FINGERS
ARC CHUTES

MAIN CONTACTS
Condition

Pressure

Alignment

ARC CONTACTS

TRIP BAR

MECHANISM

C:,RCUtT BREAKER DATA SHEET

JOB NO. _____Q]&9

TRIP COIL RATING 300A

T.U. TYPE/STYLE DJi_e.

L.D. SETTING-L7-5-g-P-U_.. S.D. SETTING
1007o T.D.

NSTANTANEOUS __10_xz]a___2a3OEL%

A

S
S

S

S

S*

S

S

AS FOUND

S

S

S

S

$* ___S*_

S

S

MECHANICAL

AS LEFT

S :

S S

CODED RESULTS

N New

G- Good condition, stigh
wear, correct adlustmen

S Satisfoctory condition,
normc! wear, acceptabk
adjustment.

C Corrective action requM

SEE NOTES FOR DETAI

____S___ S S
S S S

q 3_ .q

S S S

----S--- --S

S

S

NOTES: *Arc contacts h._ae_v_sD_nl_amount of nt-.g and buring---Rs.istors-in-seies-wit---

Zrip_ col w_r_e__hur_ned_up ;

the arc contact on C pase_h_ad a hh spnt.__ilazl_to_ileconact.

TRIP SETTING (Amps)

".D. c@ _3.on__%

!). @ %
""]Y TRIP (Amps)

ELECTRICAL

AS FOUND
Tst Cue
Amps Sees. A

!900A
525A 52A__

5"-* 6!" !42"

2500A 3000A 2800A

"rest Curwe
Amps Sees.

3000A

AS LEFT

r. (rnegoh,ms). O-GN A-G 2000 B.G_2000 C-G_.20DD___ A-G._20_0_0___ B-G__ 2000-- C-G_..2000

..VHo \,. O-O A-B_ ._2Q_00_ B-C_20q_,_._ C-A_2000 A-B.__2000.[_. B-C 2000- C-A. 200

,: "/: .U_.E to several": hundred Z- o:" 5 sec$_ hanged Jl" in. dashpnts _all 3. phases.

rl }: J("!:;SC’:( DATE ]’-.’q "’





SUBSTATION: Bldg. q700 #1

CUSTOME R: C..amp_ Le_d6une.

BREAKER tv,rG. & TYPE_i_,,
S.O./SERIAL NO. _3.:Z7

INTERRUPIING CAPACI’rY _5,fiO0A

FEEDER NAME ID Fan Boiler 4A

PHASE
PRIMARY FINGERS
CONTROL FINGERS
ARC CHUTES

MAIN CONTACTS
Condition

Pressure

Alignment

ARC CONTACTS

TRIP BAR

MECHANISM

NOTES:

[. AS FOUND

A B C

S S S

___C C C

S S S

S S 8

c* C* c*

S S S

See Attached Sheet

JOB NO. CII 349

TRIP COIL RATING__600A

T.U. TYPE/STYLE --Di-=-0il-gucker

L.D. SETTING __?_O_OZ_P__ S.D. SETTING
100% T.D.

NSTANTANEOUS ]- 02L._._6__(k&_

MECHANICAL

AS LEFT
A B C

____S

___
S S S

---C----C------C----

S S S

__L_ S S

CODED RESULTS

N New

G-Good condition, slight
wear, correct adluslmenl

S Satisfactory condition.
normal wear, acceptable
adjustment.

C- Corrective action requir(

SEE NOTES FOR DETAI._-C_ --C*__ ._CL

S S S

S S S

TRIP SETTING (Amps)

T.D. @_ ._30_0 %

T.D. @ %
’!45T. TF:.IP (Amps)

Test Curve
Amps Sees.

i l_80___0A 6-*

ELECTRICAL

AS FOUND

’-’-,SER ffnegohms) O-GND A-G___I0g_0_ B-G__O00___ C-G__20_0D__
:LOt-),3 V. O-O [i A-B B_0. B-C___2.QD0_.

AS LEFT
Test Curve AAmps Sees.

1800A 6-* 6"

dOOL_ 140.00A
A-G__Z0_Q0 B-G__2000 C-G__20.00
A-B__2-000 B-C 2000 C-A_..2Q00

’.:. *._U?._ to sew:ral uKlre_d_X, mf h s.cs Chncd... in_4ashpnts all_3_phass, Lapp

the-. __L._

DATE 12/9/75





Notes:

* Arc contactsfare heavily erroded and burned. Arc chutes are burned and
some of the pocelian has been worn away. Both should be replaced

** Load side sationary pri.ry contacts and one line side have been arched
at ore time. They are badly pitted an burned and need replacing The in-
sulating board that supports them is burned badly and also needs to re replaced.
Some of the pr,mary fingers were damaged slightly, but the contact surface was
tot. The backplate finish betaen A & B phase load side xas damaged by smoke.

TIe screw that! holds the lever on the trip bar, for the cell puter]och, was
broken off in he trip bar. The end of the trip bar was also damaged. Need
to replace tri bar, and lever for cell interlock and Ur device. Apparently this
caused the damhge above as a breaker was raced in closed.

UV device is i-operative because of above. Lever on D% device bent badly and
needs to be rei)laced. Has to dis-asseble the UV device as it would stick and
not allow brea!er to open.

Removed series’ resistor in trip coil circuit to get breaker to trip electrcaliy.
Insulating sheath around main closing arm broken off by "A" phase. Taped ith
scotch 33 tape. Should be replaced.





SUBSTATION.... _Bl_d_g_.1700 #1

CUSTOMER: __.C_a_mP___]_mJeude

BREAKER MFG. & TYPE

S.O./SERIAL NO. 79_H-87

NTERRUPTING CAPACITY __25 ,.00OA

FEEDER NAME FD Fan #2 Boiler 4B

PHASE
PP, IMARY FINGERS
CONTROL FINGERS

ARC CHUTES
MAIN CONTACTS

Condition

Pressure

Alignment

ARC CONTACTS

TRI P BAR

MECHANISM

JOB NO. __1q__3_9__.

TRIP COIL RATING 600A

T.U. TYPE/STYLE

L.D. SEFFING__7_5_Y_PU_ S.D. SETTING
100% T.D.

INSTANTANEOUS _1__0X_’_._ 6000A

AS FOUND

S

S

C

B C

S S

S S

C C

S S S
S S S

S S S
C C* C*

MECHANICAL

A

S

S

AS LEFT
B C

s
S

S S

$ S
C* C*

_S____ S

CODED RESULTS

N New

G- Good condition, sligh
weor, correct odlustment.

S Sotisfoclory condition.
normot weo, occeptabie
adjustment

C- Corrective oction require

SEE NOTES FOR DETAIL

C

S
C*

S**

NOT E S: See.AttacJned._Rotes

Test
Amps

1800A

AS LEFT
Test Curve
Amps S,’cs. A

___18--00A.___..5 ’_’- * 91:___

A-G.-.150 B-G -150. c-G 60
B-c OA.._ 300

,’: _Up. _o se%,nral_ htmdred.7, o-sec.--unged -il--in all-. 3 -phases ..-.-pped A&C -phasb---
,L[sbs. ..Disc sug.faEe; i n poo" _nd.g_9_q.

r., R..10}tXSOX D,I E 12/9/75





NOTES

* Arc contacts heavily erroded need to be replaced.

** Plunger was sticking indise of trip coil. lleld the mechanism in a trip
free position. Dis-assembled trip coil and filed the inside. Reset OK
after reassemb] y.

Cell interlock lever was not in the right position to’operate. Had to remove
it to put it in the right positon.

UV device operational The electrical close operation was fine.





CUS’FOMER: ___C_ne_Jeune

SUBSTATION:

MFG. & TYPE:

VOLTS:

OIL [] .i ASKAREL [] DRY TYPE []

T.$T

JOB NO.: C2L_.3_4 9

KVA: __250

LTC "YY

XFMR #
;ERIAL NUMBER 3,152944
NSULA-rlON RESISTAN(E
AEGGER VOLTS I000 @ F AMB.

XFMR # 2 XF/’A 3 XFMR # 4

)IELECTRIC "rEST TOP
BOTTOM

kCtDITY
)TI4 ER

INTERNAL/EXTERNAL INSPECTION

BUSHINGS
TANK
PUMPS AND VALVES
PA NT
DIL LEVEL

SATISFAC
25C+

’ORY

%MP. GAUGE 25C
NTERN/:,L CONDITION
NL-FC
LTC
TANK PRESSURE Gauge

OK

None

GRC)UNDING ,
FANS

NOTES"

.valve.

* Tank!,!covered with coal

i;!-.:,GHOUSE ELECTR!C CORPORATION- ELECTRIC SEI:VICE DD/ISIOI.4-CHARLOTTE, N. C.





ClRcuFr BP,EAKER DAYA SHEIT

SUBSTATION JOB NO.

CUSTOMER: _C__a_m_2_L3-e-u-ne

BREAKER MFG. & TYPE

S.O./SERIAL NO. 77Y34

INTERRUPTING CAPACITY __.75___0__00__0__A__

TRIP COIL RATING0A_

T.U. TYPE/STYLE _bA_Oi]__Dt

L.D. SETTING 1.O_0.7E._R. S.D. SETTING--
i00 T.D.

INSTANTANEOUS

FEEDER NAME Main 3A

PHASE
PRIMARY FINGERS

CONTROL F NGERS
ARC CHUTES
MAIN CONTACTS

Condition

Pressure

Alignment

ARC CONTACTS
TRIP BAR

MECHANISM

AS FOUND

A B C

S

S S S

S S S

S* S* S*

S S S

NOTES: _Breaker and cu1icle ver_d__u$%L,

MECHANICAL

AS LEFT

S S

S S

S* S*

S S

C

S

CODED RESULTS

N New

G- Good condition, slight
wear, correct adjustment

S- Sotisfaclory condition,
norma! wear, acceptable
adjustment.

C- Corrective action required

SEE NOTES FOR DETAIL’.

* Slight erosion_of_ar_cnt-ts.

Test
Amps

ELECTRICAL

AS FOUND

TRIP SETTING (Amps) :..
T.D. @-.150
"r.D @ %
iNS-g TRIP (Amps)

* t4EGG,rR (megohms) O-GND
(,’’ 000 V. O-O .!.

3750A 24-48"

A-B 2DO

Amps

3750A___

125__._ B-G___-IO0__ C-GL25-- A-G
250 C-AO.-- A-B

AS LEFT

B-G L___ C-G
B-C OA

:OTES: Put new oil ifi dashp_ots on all 3 _p_hases_,__*__Meggar._includes-switchgear ,_and.-load

o ,...%,_ _._rkL._......................................................
rFD R. ,lohnson DATE 12/4775





SUBS-rATION-_ Bldg. ,! 1700

CUs’rOt,A E R: C_E!p Le

BREAKER MFG & TYPE

S.O./SERiAL NO. 87Y346

#2

INTERRUPTING CAPACITY 25,000A

JOB NO. CtlM 349

TRIP COIL RATING___2_0_0DA

T.U. TYPE/STYLE ___D_A_ D_a_hppt

L.D. SETTING __!0.07 P_J.L 5.D SETTING
100% T.D.

NSTANTAI’S

FEEDER NAME ___Tie

PHASE
PRIMARY FINGERS
CONTROL FINGERS
ARC CHUTES

MAIN CONTACTS
Condition

Pressure

Alignment

ARC. CONTACTS

TRIP BAR

MECHAN ISM

i AS FOUND
A B-

S S S

S S

S S

s S

S*’ S* S*

S S

C

NOTES: /i_S_.l__ig_9_pitt_i_n.g_o_f arc

MECHANICAL

AS LEFT
A B

S S

S S

S S

--S S

S* *

C

S

S

CODED RESULTS

N New

G- Good condition, slight
wear, correct adjustment

S SatisfGctory cond,tion,
normal wear, acceptable
odjustmenl.

C- Corrective action require

SEE NOTES FOR DETAIl

TRIP SETTING (Amps)

T.D @ _1__0._ %
T.D %

T,NFF TRIP (Amps)

I[.GGER (megohn?s) O-GN).

3000A 24-48"

Amps

3_QO_O&__ _2.=/___

ELECTRICAL

AS FOUND

-B-G OG
B-C C-A,-

A-G. A-G
A-B A-B

AS LEFT
Cur,,e
Scs. A B C

2_O00L 00_0

28"__ 1.02__{ 262_

B-C C A

rK, I..IOIINSON DAT[ 19" T5





SUBSTATION: B_ldg .__/L_l_7J:)J

CUSTOMER: C.am]2 I,eGhiune

BREAKER /vtFG. & TYPE_A2Z3_

S.O./SERIAL NO. No naLeplate

INTERRUPTING CAPACITY

FEEDER NAME

CIRCUIT r3REA,,ER DATA SHEET

I.D. FAN # 3 Boiler 2A

I"!AS FOUND

PHASE A B C
PRIMARY FINGERS S i" S S
CONTROL FINGERS S !- S S

C*ARC CHUTES C*" S

MAIN CONTACTS
Condilion $** S S

Pressure $ $ $

Alignment $ S S
ARC CONTACTS C C C
TRIP BAR g g S
MECHANISM S S S

JOB NO.

TRIP COIL RATING 600A

T.U. TYPE/STYLE DK 0il

L.D. SETTING 200% P.U.
-IOU%-IZDC

INSTANTANEOUS

MECHANICAL

AS LEFT
A

S
S

C*

S**

$

S

C

B C

S S"
S S

S C*

S S

S S

S S

C C

-q S

S S

NOTES: See AttachidNotes

Sucker

S.D. SETTING

lOX @_6_QOOZL

CODED RESULTS

N New

G Good condition, slig’:
wear, correct odlustment

S Satisfactory condition,
normal wear, acceptable
adjustment.

C- C;:,rrective action requirel
SEE NOTES FOR DETAIl_

7RIP SETTING (Amps)

T.B. @ %
’..:". @
::T. TRIP (Amps)

ELECTRICAL

AS FOUND AS LEFT
Test Curve LAmps Sees. A- B -C----

A-G_2.OO0 B-Go00_---- C-G..-2000
A-B 2000 B-C2000 C-A_2000

_.1800A_

__6_000A

_/!_Ul to several hundred q_9._6_$p_c_$___P_u_new_oil_in he._Aashpats.on.All.3_plmse_s___

.r... _R- JOI!ESO:; DATE 12/2/75





Notes

* Erosion of poi’celian surface. Should be replaced,

** C]aned corrosion from mnins. "C" phase strap connections had both
scr6,7s miss" . "C"no Put in ncw screws phase arc contact bad.].>, erro4ed
needs ne’,.. contacts all 3 phases.

UV device operative. Adjusted arc contact synchronization. Tped piece
thc, t holds the ,ottom of face plate crached phase coss bar insulating sheath
rac]ed bdly at "B" phase. Capacitor across "B" contact in trip circuit bloz.
Remov:d capacitor and series resistor. Adjusted trip force to get breaker to
trip electrically.





CIRCUIT BREAKER DAT SHEET

SUBSTATION: _..!_clg _1Z_0_.0..__fL__ JOB NO..____ 3/J9_

CUSTOMEP,: _C.a rap.._LfJ_e ..un_9

BREAKER MFG. & TYPE

SO./SERIAL NO. 5-7__H220

INTF.RRUPTING CAPACITY 25,000A

TRIP COIL RATING._.IO_L_

T.U. TYPE/STYLE _.__D_OiL_S.ucker

L.D. SETTING_I_50_PLL.. S.D. SETTING
100% T.D.

INSTANTANEOUS__!OX (a 3CZO.DA

FEEDER NAME Forced Draft Fan
#3 Boiler IA

AS FOUND
PHASE A B C

PRIMARY FINGERS .S S $

CONI-ROLsFIN’ERS" ___S__ ___S_.__ ____S__
7’, :C CHUTES

S
MAIN CONTACTS

Condition S* S* S*
Pressure S S S
Alignment S S S

ARC CONTACTS S** S** S**

TRIP BAR S S S

MECHANISM S S S

MECHANICAL

AS LEF
A

S

S

B c

_S-

S

S

S** S**

S S

CODED RESULTS

N New

--S
G Good condition, slghl

wear, correct odlustmen____
S Satisfactory condilion,

normal wear, acceptable
$---- odjustment.
S

C-Corrective action requir

SEE NOTES FOR DETAI

S S

NOTES:_*C___eaned main contacts as thei we e corroded, **Slight erosonmf Lrc_contac_ts.__

aKc__c_’h3_t_ei have_ bee. buxingtnaicle__ T,no. harware_n_breaker__Scre.w _ngr_ea_l,!a.t_s_P
._Replaced with new screw. Adjusted trip_ force to get_!_r_e_a_k.e_.r_-.o_ip_eletr_inal/y_,

Test
Amps

-RIP SE]TING (Amps)
r.) d,.’, __9_00.___ %

TRIP (Amps)

’" O-GNR
v:i o-o

k:

!600A

!3000A

ELECTRICAL

AS FOUND
Cure

7"-*

A B C

4 0A
41" 30" 23"

L.2_5_OA_.._2 2__6_0__0g_.

A-.G__ 200_0__ B-G__-2J300__ C-G-2.0OOL
A-B___2000 B-C _200.0 C-A_2BfJ.O___

AS LEFT
"rest Curve CAmps Sees. B

600A 7"-* 41_" _J..._3_

30_00A_ __-_- 00A._I=800A_60

A-G B-G OG
A-B B-C C-A

* _.bP.._t.. s__ev_e_r4! hundred_Z_oi3_accs__Chmngcd_dashpot, oil .all_ 3 -phases,---’E]eetriea.--
,,?hration of breaker OK.

.. 1<. JO]I.,"SOX [-)ATE ]212,/73





SU BSTAT I0N: __1 dg_.__:: ]__.7._00

__
CUSTOMER: CmmjeJeune

BREAKER MFG &

S.O./SERIAL NO.. 5-720
INTERRUPTING CAPACIT 25.000A

FEEDER NAME Forced lraft Fan
#3 Boiler 1A

PHASE
PRIMARY FINGERS

CONTROLsFINGERS
ARC CHUTES

MAIN CONTACTS
Condition

Pressure
S

Aligmnenl

ARC CONTACTS
-[RIP BAR

MECHANISM

JOB NO Ctbi 3.49._

TRIP COIl_ RATING_3OOA

T.U. TYPE/STYLE ___D_tC_O1/_Sucker

L.D. SEIq-ING_lSO2__P_jI_ SD. SETTING
100% T.D.

INSTANTANEOUS ___]

AS FOUND AS LEF1
, B C A B

S S $ __S____S__

___s_L__S___ S S S
/ s S

_
S

S’; S*, S* S* S*

s s s s
S S S S S
S-:* S** S** S: S**

S S S S S
S S S S IS

C

S**

S

CODED RESULTS

N New

G Good condition, sl,gh:
wear, correct adlustmcnl

S Satisfc,ctory condit<nn.
normal v, eor, acceptable
adjustment

C-Corrective action requr

SEE NOTES FOR DETAI

NOTES: *Cleaned main contacts as they we e corroded,_ **$_!ight_roio.n..ofccc_contats

arc chutes hayq befLn-brininsi---Lse-hr-chare-n-heaker-Sc6w-in-fnt-ate-s-p
Replaced with new screw. Adjusted trip_ force to x_e_t__hre__a=1/2e__D txip_electrica]ly,

TRIP SETTING (Amps)

T.D. @ __209___%

T.D @ %

INST. TRIP (Amps)

MEGGER (megohms) O-GND
 0.qq_. v. o-o

Tet

ELECTRICAL

AS FOUND

__4! 30"i 23"

2500A 12800 12600,
A-G___20IlO.__ B-G__2XtO0__ C-G-2000---
A.-B__. 2000 B-C__2DO0_ C--A_2000---

NOTES * Up to severd] hundred Qf 2 scs _..CmkEed__.dashpot-.oil all. 3 phases. E.lec.tical

opbratio_}iL.o_.f t}.re.!_e_:._O._K:

,r\,G:;,Lf!i,, R. J0]INSON DATE 12/2/75





SUBSTAT tON: B_l_d$ # 1700

CIRCUIT B)E/XER DATA S"EET

#2 JOB NO. CI4 349

CUSTOMER: Camp Le_J.une

BREAKER MFG & TYPE

S.O./SERIAt. NO. I-7H19

INTERRUPTING CAPACITY 2___5000A

FEEDER NAME.

TRIP COIL RATING 300A

T.U. TYPE/STYLE

L.D. SETTING 2__.00.__P_.j,_ S.D. SETTING
100% T.D.

INSTANTANEOUS __fOX__@__=L/OOOA_

PHASE
PRIMARY FINGERS
CONTROL FINGERS

ARC CHUTES

MAIN CONTACTS
Condition
Pressure

Alignment

ARC CONTACTS
TRIP B,,XR

MECHANISM

AS FOUND

A B

S S

S S

S S

S* S

S S

S: S

Si S

C

S

S

S

S

S

S

S
S

MECHANICAL

AS LEFT
A B C .]

S ,$. S
S S

CODED RESULTS

N New

Ca- Good c,ondition,
wear, correct adlushnent

S Satisfactory condition
normal wear, acceptable
adjustment.

C Corrective action requir

SEE NOTES FOR DETAI

NOTES: :’-__CZeaned mEraa_.mmn__cxzte_cjLJaoe_ha_dx.za=e__n_br_ea_kex _.XaRped_ piece

q_]:.d_.__frp_D_t___.late m-ssing. I00 10W resistor in series with shunt tri broken near__ly__i_n__

Imfd cao. b!m.m. R&moved resistor and cap_, ad_j_us_ted tri force to get breaker to trip_.___
electrically.

TRIP SETTING (Amps)

T.D. C __3_0_0. 95

*::T_,,. TRIP (Ampsl

,,_.r’FR (megohms) O-GND
]0Q0 V. O-O [!’

Temt Cm’ve
raps Sees.

A-G.

ELECTRICAL

AS FOUND
A

___60o,.__69_o:!
113’_’.

2900A

B-G.
C-A

Test Curve
Amps Secs.

900A 6"-*

3000A

AS LEFT

600A 600

80" .J

A-G B-G C-G
A-B B-C C-A

v: -.-c- Up --to se-vcrl-hundred-/’-of--&secs _&-2--secs.--elanged.-4)il-in ashpots a1-t .-3-phase-

t.l,’, R. JO]..\ DATE 12/2/75





SUBSTATION: Bld:g_._ #].700 #2

CUSTOMER:

BREAKER MFG. & TYPE__r__
S.O./SERIAL NO. __87Y32

INFERRUPTING CAPACITY __2_5900

FEEDER NAME aust iFa_n 2___

(Labeled Spare)

PHASE
PRIMARY FINGERS
CONTROL FINGERS
ARC CHUTES

MAIN CONTACTS
Condition

Pressure

Alignment

ARC CONTACTS

TRIP BAR

MECHANISM

’AS FOUND

A’, , c
S S

S

S

S $,

S S

C

S S

S* S S

JOB NO. CHM 349

TRIP COIL RATING..

T.U. TYPE/STYLE

L.D. SETTING_I0__]/. S.D. SEITING
100% T.D.

INSTANTANEOUS

MECHANICAL

AS LEFT
A g

S S

s S

___C__ C

S S

S S

S S

C c

s S

S* S

C

S

C

S

S

CODED RESULTS

N New

G- Good condition, sl,ght
wear, correct adlusment

S Satisfactory condition,
normal wear, acceptable
adjustment.

C Corrective action require

SEE NOTES FOR DETAI

NOTES: E Ie_cr_ii_ozXg/io2.OE__Ar_hutasaxzidenn_of_a.are_number__o.auI t_
terru_,tions and the porcelain is begininning to ero_d_e_ eed to be

heavy_erosion also need to be replaqe_d_, .Primary
accumulation, on and kround the contact point of grease, and dirt. *Mechanism would not rese
after trip.Lubricated ’mech. screw holdin,,front plate stripped-replaced with new s

TRIP SE’I-TING (Amps)

"F.D. @ ___20._0 %
T.D. @. %

Test
Amps

600A

’;qS F. "TRIP (Arnps) !3000A
". :- R (megohms) O-GND,,

’C0-0_ V. O-O

’:.

AS FOUND
Curve A B C

_/.0ULL/O_0A_ _3on

2,,-. 2__],.2__L2_0_2_ _5_5’_

3200A 128_O0____A..30___0OA_
A-G__2000._ B-G__Zg0CL_C-G__2000____
A-B_ __2.0_0_Q._ B-C 2_QQL

Test
Amps

A-G--2000--- B-G I000 C-G.__]000
A-B. 2000 B-C __.i000 C-A__]000

": _U2 to severl hundred fL_2_s_egs__]ILmew_ailin dashpots, on. al!_.3.phase_Di&k.
i’

?: th: _a.ce__o_u ._A&B _.da.qhpm.l:s_ .sIightly __warn.

, ..’:R R.. J_OU;’SO:i DATE 12/3/75





CIRCUIT ,.

SUBSTATION-

CUSI-OIv’, R:

#2 JOB NO _C_}.! 349

TRIP COIL RATING__6.0_&

BREAKER MFG. & TYPE _25_

S.O./SERIAL NO..t2J_8

NTERRUPT NG CAPACITY2_5_. 000A

T.U. TYPE/STYLE ----DK_O{

L.D. SETTING_2_00-__LL S.D. SETTING
100% ’.D.

INSTANTANEOUS

FEEDER NAME ID F.A.N @4 Boiler 4A

AS FOUND
PHASE A B

PRIM,ARY FINGERS S S
CONTROL FINGERS S* S
ARC CHUTES C C
MAIN CONTACTS

Condition S S
Pressure S S
Alignment S S

ARC CONTAC]S

TRIP BAR. S S
MECHANISM S S

NOTES: __S__e_.e_.Attached Itotes

M[[CHANICAL

AS LEFT
C A

.,S S S

S S* S

C

S S S

S .q

S

C**,

_
_Cc_

S S. S

S s

C

S

S

C

.q

S

CODED RESULTS

N New

G- Good condition, slight
wear, corrct adlus|menl

S Satisfactory co:;dition,
normal wear, acceplable
adjustment.

C- Corrective action requir{

SEE bQTES FOR DETAI

TRIP SETTING (Amps)

T.D. ’ __30.0

T.D ; %

INST. ]RIP (Amps)

MEGGFR (rnegohrns) O-Gb
2; ]O00 V. 0-0

ELECTRICAL

AS FOUND
est Curve
Ams Sees.

1800A 6’
12OOA. J !__00AJ !200___A

3__9_’_’_5._8’_._’_[ 32’__’_

4 80O _L5__2. o___oA__j _5. 2__Qoo 

A-G_Z_SO0_ B-G_ 2Q00___ C-G_ZDOD__
A-B._Z000 B-C___!500 C-A 1500

Test Curve
Amps Sec.

1800A 6"-*

6000A

AS LEFT

l .oo: F -oo 

A-G __J5_0_0__ B-G 200.0__ C-G___10_00_
A-B___2_O__O_Q_ B-C !50.O__.. C.A._._.50(

,’.)TES: * U to sever4l hundred % of 6 secs. Changed oil in the dashpot on all 3 phases.

’,i ""lb4LE.< R; ,IOIlNSON DATE 12/3/75





N0"I’ES

* 4th control finger from left on bottom broken out of positon.

** Arc contacts very erroded. Found loose hardware on brcaher,breaker was very dusty. Put in new contact from spare on FD fanbreaker. Br<$ak,r would not trip electrically. Removed btlrned
up resistor: and capait:or in the trip circuit,breahe.r would then
trip but was er:rotic. Readjusted trip force. Breaker tripped fine
UV device working properly.





CIRCUIT BREAXER DATA SkiEET

SUBSTAT ON: ___.Kl_dg,_d_]3d)O___ ::2 JOB NO. ___CIlt:./Z3L9

CUSTOMER: Camp_eJeu.nei’_

BREAKER MFG & TYPE

S.O./SERIAL NO..__3_-_7_.7i!220_.

INTERRUPTING- CAPACITY 25_,0__00A

TRIP COIL RATING___2Q_Qg__

T.U. TYPE/STYLE

L.D. SETTING __._0Z.P_IL S.D. SETTING
100% T.D.

INSTANTANEOUS __i0X (a__000A

FEEDER NAME FD DAli_,_%_Bo].ler:__/g.

PHASE
PRIMARY FINGERS
CON-FROL F NGERS
ARC CHUTES

MAIN CONTACTS
Condition

Pressure

Alignment

ARC CONTACTS
TRIP BAR

MECHANISM

MECHANICAL

AS FOUND AS LEFT
A B C A B

S S. S S S.
S S S S S

C* C* C*

S S S. S S

___S__ s S s S

.__S___[ S S .g

C*__ C* C* C* C*
S S S g S

S S S s

C

S

S

C*

S

C*

S

CODED RESULTS

N New

G Good condificn.
weor, correct odt_trnent

S Satisfoclory condor:on,
normal wear, acceptable
adjustment.

C- Corrective cction require,

SEE NOTES FOR DETAIL

NOTES: * Arc chutes and arc contacts in very bad .o_n.it;_n_n_d._._to_be__r.eplac_e.d_. __rea.ke.___

very dust. Loos hardware on back of breaker. Shunt trip coil burned _ugC_lose____
m___o t_r__o_p_e__td_OK.

TRIP SETTING (Amps)

T.D. @ ..200__--%

T.D. (

I.NST. 7RIP (Amps)

Test Curve
Amps Secs.

600A 6"-*

ELECTRICAl.

AS FOUND AS LEFT
Test Cur,,e
Amps Secs. B C

1000A 2.800A--2700A: 250O
A-G.--20.00-- B-G -1000 C-G--1000
A-B--1000 B-C 1000- C-A-2000

MEGGER (megohms) O-GND A-G__20B0___ B-G---1OOO__ C-L1OO0--
a IOQO V. O-O . A-B__. B-C___C-A

c. * e a /qo .
___

.o : l__drenf.ew._oil_was.--dahpo on--all -3-ps.-
*" Readjusted [trip force as it _t_Q_Qk_._0_ muh_. frce_ to_._ip.breaker

,:-F, ,.;: Fp R JOIIN-;ON DATE 12/3/75





SHEET

SUBSTAT ON: g lfi_F %.:]:ZO_0__._{2

CUSTOMER: Cared LeJetme

JOB NO. CIIH 349

TRIP COIL RATING 300A

BREAKER MFG. &

S.O./SFRIAL NO. 2-77H220

INTERRUPTING CAPACITY

T.U. TYPE/STYLE ___DK_Oi]_Sncke-.

L.D. SETTING 2002 P,_U; S.D. SETTING_
1007o T,D,

INSTANTANEOUS __10X &_3J10DA_

FEEDER NAME ___ZA_P!_u"’zr 4C

PHASE
PRIMARY FINGERS

CONTROL FINGERS

ARC CHUTES

MAIN CONTACTS
Condilion

Pressure

Alignment

ARC CONTACTS

TRIP BAR
MECIHAI’q ISM

AS FOUND
A B C

c C c

S

S S

C* C* C*

S: S S

S: S S

MECHAH|CAL

AS LEFT

A

S

__S__

C

S

$

B

$

S

S

S S

C

S

c*

S

L_

CODED RESULTS

N New

G- Good condition,
wear, correct adiustment

S Satisfactory condition,
normal wear, acceptabIe
adjustment.

C- Corrective action require,

SEE NOTES FOR DETAIl

NOTES: C1g_a.Ac:_d Lro_]Fn&_maA_&o.ntaJ:c_a,--l:he-:-ercar-v-ofmx- Looae--hardare---

breaker had to be tightened, reaker ve_c_oed_i.]._._.
eP aheavilroded, eed to

?5>it SE-FTING (Amps)

@ __O0_ %.

@ %
]RIP (Amps)

Test
Amps

900A

3000A

P, (megohrns) O-GN

ELECTRICAL

AS FOUND

6"-* __6’_’ 80"%__70 ’_’

A-B 400 B-C 2Q0..

Test Curc
An,ps Scs.

900A 6"-*

AS LEFT

600A_ 600

.j__o"_Z__ _9_2" 70_9ZLI

3000A _2._5__0.Q!

A-G_200CL B-G 2000 C-G-2000
A-B 500 B-C. __2000 C-A 20_00

.._ __PZ
i.j. *Up to several hundred % of 6 secs Changed oil in ._Sl!I.0_..La_._! ._3_phases "A"

_da s_hiot, d..i_._c. >qrn ]_p_p_ed . p . best _time .iO seconds

.: .f:{:R R. JOIIN’JON DATE 12/3/75





SUBSTATION: B]_d_g. # 1700 #2

CUSTOME[" __()_@_m] L___eeune

IREAI(ER MFG. & TYPE

INTERRLIPTING CAPACITY(,QA

JOB NO

TRIP COIL RATING__300A

T.U. TYPE/STYLE

L.D. SETTING !50]AU S.D. SETTING
--00 T.D.

INSTANTANEOUS _0_00A

FEEDER NAME .___ZLI_P_05rerJz-..

AS FOUND

PHASE A__._ B C
PRIMARY FINGERS S S S
CONFROL FINGERS
ARC CHUTES C* C*
MAIN CONTACTS

Condition S@ S S

Press-e S S S
Alignment S S S

ARC CONTACTS C’ C* C*
TRIP DAR .._ S S
MECHANISM S S S

MECHANICAL

AS LEFT
A B c
S S S

S* S

c* C* C*

S S S

S S S

C* C*

_._S___,_

CODED RESULTS

N New

G-Good condition, slght
wear, correct acllustment.

S Sotisfoctory condition,
normal wear, occeptable
odjustment.

C-Corrective action require

SEE NOTES FOR DETAIL

lqOI-ES: cleaned gKe_s.e_._ dirty from

have damaged porcelain. Both need to be replaced.

OK electricaliy.

TRIP SEq-FING (Amps)

T.D. ,’i-, 200--,5
T.D. ([,; /6

ELECTRICAL

1600A

iNST. TRIP (Arnps) .3_O.0_0A_
/../HGGLi (megohrns) O--GN
::-, 190.0 v. O-O

AS FOUND
Cure ASees.

450A

6"-* 16"

450A

80" ’A-G_.20_QQ___ B-G__2OOL_ C-G__20.00--
A-B_ 2_.000.___ B-C____2BB0_._ C-A__2_B.Q--

!i u __._ "A" _h,

da:t,t>ot disc worn. -DATE 12/3/75: JOt,SON
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