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Today’s Web Conference

Welcome

Melinda DeLuca - Miller Brewing Co.
Scott Martin — University of Virginia
Questions & Discussion



Submetering

SNSHEAEIRY ¢ Can provide robust information for setting

baselines, benchmarking, and evaluating
performance

» Can assist with identifying areas for
improvement and trouble shooting

» Can help increase accountability for energy
use with an organization
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Overview

University of Virginia (UVA) “at a glance”
Utility consumption at UVA

Origins and goals of submetering at UVA
UVA submetering “at a glance”
Submetering decisions

Data tracking

Information systems

Submetering rewards

Lessons learned

Resources
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UVA “At a glance”

Founded by Thomas Jefferson in 1819
— QOver 500 facilities including
» Hospital/ patient care
» Research/ vivaria
* Libraries
» Classrooms
o Offices
— Qver 12 million gross square feet
— Qver 23,000 students
— QOver 12,000 faculty and staff
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Utility Consumption at UVA

Electricity - Power is primarily distributed to university
buildings (almost 90% of the GSF) through four (4) university
owned electrical substations. Dominion Virginia power is
responsible for their direct service drops to buildings and for
the transformer yards in the UVA substations.

* Overall current annual consumption is about 250
million kKWh

Steam/ MTHW/ HTHW - Heat is generated at two
University plants, the Main Heat Plant, which produces
steam, MTHW, and DHW, and the North Grounds plant
which produces HTHW.

* Overall current annual production is about 800,000
MMBTU 4
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Utility Consumption at UVA
(continued)

Chilled Water— chilled water is generated at twelve
University plants, comprising seven chilled water “loops’,
with a combined capacity of almost 25,000 tons.

« Qverall current annual production is about 650,000
MMBTU

Natural gas — Overall current consumption is about
400,000 MMBTU
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Utility Consumption at UVA
(continued)

Oil — Overall current annual consumption is about 12,000
MMBTU

Water - The University owns, maintains, and operates its

own storage tanks, pumps and distribution system. Current
daily consumption ranges from 0.8 to 1.8 million GPD.
Current annual consumption is about 600 million gallons.
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Origins and Goals of
Submetering at UVA

Origins - Paradigm shift in early 90s

— University had few fiscal customers and costs were
apportioned (primarily)

— Fiscal complexity grew

— Concurrently, the Utilities Department began to dedicate
money to grow the metering base, focusing on larger
utility customers and plant systems.

« Utilities director emphasized the need to understand
facility consumption to target energy conservation
work.

— “You can’t manage what you don’t measure.”
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Origins and Goals (continued)

* Energy program-is multi-faceted
— Traditional Simpler Items (calculated savings)
* lighting retrofits
* motor replacements
— Complicated improvements

» Studies of infrastructure systems such as
plants or facilities identified as large, or

disproportionately large, energy users,
through the implementation of metering and

comparative reporting.
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Origins and Goals (continued)

Goals
— Provide Accurate Customer Billing
— Target Energy Opportunities

— Provide Planning Tool

* |dentify plant, infrastructure, and building capacity
Issues

» |dentify production and consumption trends
 Benchmarking

— Provide Troubleshooting tool
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UVA Submetering “At a glance”

Over 1900 Active Real and Virtual Meters

— Over 1300 real meters
* About 750 University meters

— About 300 Electric meters

— About 200 Water meters (including irrigation,
cooling tower makeup/ blow-down for sewer
credits)

— About 100 Chilled water meters
— About 50 Steam meters
— About 50 MTHW/ HTHW meters

9/11/2003
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UVA Submetering “At a glance’

(continued)

* About 600 Vendor meters, reporting data from utility
bills such as periodic consumption information
(usually monthly)

— QOver 500 virtual meters (Trash Hauling, Building
Automation, etc.)
A Variety of Meter Technologies are Installed (all
hard-wired or piped)
— Ultrasonic, Magnetic, Vortex Shedding, Orifice, Paddle/

Turbine, Venturi, V-Cone, 4-Wire Wye, 3-Wire Delta,
Variable Area, Disc

9/11/2003
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Submetering Decisions

Established priorities for submetering are muiltifold:
— Regulatory requirements.
* Run-time on emergency generators for Title V.

* Fuel consumption at heating plants for air-permitting,
etc.

— Ulility plants to track efficiencies and help reconcile plant
production/distribution to facility use.

— Large consumers.
— Auxiliary consumers.

— Special data needs (especially relates to connecting
metering to BAS such as with vivaria).

— Opportunistic (new construction/ renovation).
9/11/2003 0



Data Tracking

Basically a few mechanisms:

— In-house meters, read monthly (more and more linked to
BAS for real-time/ near real-time trending).

— Vendor bills received either monthly or as commaodities
are delivered (oil for example).

On-line examples of meter readings.

9/11/2003 13



Information Systems

In-house developed system
— Origins for metering in
* Dbase;

* Access, Access w/ Gupta SQLBase, Access w/
Microsoft SQL Server;

» Visual Basic w/ SQL Server;

* Currently Visual Studio.NET (web-based) w/ SQL
Server.

9/11/2003
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Submetering Rewards

Jordan Hall (an example)

Planning (Plant/ Infrastructure Loading & Profiles)
Annual Report (http://utilities.fm.virginia.edu/anrpt.htm)
EPA & other awards

Drought

— Metering the use of water in closed loop heating and
cooling systems to track leaks and repair them.

— Metering the use of water through master meters to
assess progress.
Reviewing metering data to target high water
consumption (leaks, process cooling, etc.)

9/11/2003 15



Lessons Learned (Tips)

Successful metering takes work!

— Contractors may not have familiarity with correctly installing
and configuring meters. They often welcome your help.

» Don't hesitate to get involved with installation/
commissioning.
Metering helps bring control problems to forefront
(Jordan Hall steam/ chw example).

Sometimes we don'’t understand what the meters are
telling us! Reconciling plants vs consumers helps work
out anomalies.

Building Automation System (BAS) resets

9/11/2003 16



Resources

Individuals (contact info available through web site)
— Cheryl Gomez - Director of Utilities

— Tony Motto — Energy Programs Manager

— Ed Brooks — Metering Superintendent

— Scott Martin — Utility Systems Analyst

Documents

— Design Guidelines (for minimal metering requirements)
— Motor repair/ replacement policy

— Procurement policies

Web (Internet)
— UVa Utilities Department -

9/11/2003 17


http://utilities.fm.virginia.edu/
http://utilities.fm.virginia.edu/

Sample Reports

Meter Plan

Meters Needing Action
Plant Reconciliation
Monthly Pre-Billing Checks
Building Cost Summary
Building Cost History

9/11/2003
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%. Utilities Department Meter Plan

Ol &ee (O 0B Qal

X

e

Contents
1150 - University Hospital
Eleckricity
Daminion Yirginia Power
Water & Sewer -
Water Pumping Stations )
1142 - Jordan Hall
East End Subskation
Chilled W ater
Health Swstem Chilled Water Loop
Trash Rernoval -
Waste Management, Inc, )
0256 - Chemistry Building
Alderman (West End) Substation
Steam
Main Heating Plant .
1157 - Medical Research Lab (MR- -
1172 - Multiskory Building .
MTHW
0210 - Gilrmer Hall
1181 - Medical School Eldg
0052 - Alderman Library .
Mewcomb Road Chilled Water Loop -
0204 - Thornton Hall -
Propane Gas
Tiger Fuel
0527 - Withers-Brown Hall
HTHwW _
Morth Grounds Heating Plant -
0122 - Mewcomb Hall -
2271 - Aguatic & Fitness Center
McCormick Foad Chilled Water Loop
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UNIVERSITY OF VIRGINIA

Facilities Management
Utilities Department

Y
1

'i_?*

Building Plant Meter Action Required Note
1150 - University Hos pital Utility Cost FYZ2002
Gross oF = 875896 BLDG “alue
Electicity FY2002 Cost $1,709,720

Dominian Yirginia Power

ELEYP113504 - Hoszpital Expansion Trailer
Priority 1 Investigate Investigate Aarm

Water & Sewer Fy2002 Cost

Water Pumping stations
WATLT 1504 - University Hospital Upper Meter

Prionty 2 Connect SCC Wil haveto upgrade meter. Condu
WATUN 1508 - University Hospital Lower beter
Priority 2 Connect SCC Will haveto upgrade meter. Condu
1142 - Jordan Hall Utility Cost FY2002
Gross S5F = 4424738 BLDG “alue
Electricity FY2002 Cost $1,124,011

East End Suhstation
ELELMN11424 - Jordan Hall #1 WM461 - Chillers E.End Feed
Priority 3 Connect SCC Will haveto upgrade meter.

ELELM11428 - JordanHall # 2452 - Chillers E. End Feed
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UNIVERSITY OF VIRGINIA MetersNeedingActiDn I

AW 3. Lacilities Management
j =0 Utilities Department

N

1 Meter ID Description Entered Priority Notes

Add Actual Meter

- MY T 103, MTHWY - Unmetered Bldgs "MASTER" 2272002 1 [[] OOE7 - Addactual meter. Halzey Hall - also feeds Daws

) Conduit and wirein place.

) MV T 1038 MTHY - Unmetered Bldgs "MASTER" 272002 A |:| 0059 - Add actual meter. KerckofHall.

2 MY TT038 MTHWY - Unmetered Bidgs "MASTER" 2272002 1 D 0052 - Add actual meter. Alderman. JC.

MY TT038 MTHWY - Unmetered Bidgs "MASTER" 272002 1 |:| 0053 - Add actual meter. Monroe Hall. This will reguire two
meters-one coverter inthe old zide and onein the addition. JC
MTWVAT 1038 MTHY - Unmetered Bldgs "MASTER" 22002 1 [] 26 - Addactual meter. Clamans. JC. Meedto waite untill st

- Special Collection area work iz complete, JC. Conduit and win
place

] MTWVAT 1038 MTHY - Unmetered Bldgs "MASTER" 22002 1 [] D36 - Addactual meter. Wilzon Hall. WD module Ch 14 i

9 Al = availahle. Verified 8102,

X MTWVIT 1038 MTH - Unmetered Bldgs "MASTER" 212002 1 [] 0204 -Addactual meter. Tharnton Hall. JC. Conduit and wire |
place.

- MV T 1038 MTHY - Unmetered Bldgs "MASTER" 272002 A |:| 0221 - Addactual meter. Old Physics. JC,

- MV T 1038 MTHY - Unmetered Bldgs "MASTER" 272002 A |:| 1181 - Add actual meter for MTHW C

i MY TT038 MTHWY - Unmetered Bidgs "MASTER" 2272002 1 D 1195 - Add actual meter. Mekim Hall.

B} VAT T 37EC Unmetered Bldg' s WaterfSewser "MASTER™ 202172002 1 |:| 0204 - Add actual meter forWater & Sewer

4 WA TN T 3T S0 Unmetered Bldg = WaterZewer "MASTER" 252172002 1 |:| 0210 - Add actual meter forWater & Sewer

- WIATLNT 3T EC Unmetered Bldg' = WaterfSewser "MASTER™ 202172002 1 D 0221 - Addactual meter for'Water & Sewer

i WATILN T 3T 3C Unmetered Bldg” s WaterfSewer "MASTER" 202172002 1 ] 0327 - Add actual meter forater & Sewer

- WIATLNTITSC Unmetered Bldg' = Water/Sewser "MASTER™ 22172002 1 D 1142 - Addactual meter for'Water & Sewer

- VAT 3TEC Lnmetered Bldg s Waterizewser "MASTER" 202172002 1 ]

1181 - &dd actual meter forWater & Sewer [ - |
3




% Plant Reconcilation (Detail)
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Period Avg HDD . Period Avg CDD
g 0.9 Temperature Data for period 4 242.0
Billing Period HDD 0.0 972003 through 88,2003 Billing Period CDD 206.0
-%100.0 -%l14.9
Health System Chilled Water Loop {Combined)
Consumption I nit= Cost 30 DayMormal Lowe Alarm High Alarm Last [rate
CHWLU 1254 5,061 mmBTU F43,856 4,745 15 3,266 ar 2005
CHWL ST A 6,763 mmBTU Fo8 605 6,763 00 3,800 ar 2003
CHWUYT1578 317 mmBTuU F27 550 37T 224 4 465 ar 2003
CHWILNT 2B 6,343 mmBTU 54 961 5,946 S00 6,400 anM 2003
CHWILN TR 208 mmBTu F2242 2549 200 1,000 anM 2003
CHWLATTER, 1,307 mmBTU F11,326 1,307 150 1,400 ar 2005
CHWL B0 g3 mmBTuU FFa g3 | 103 ar 2005
CHWLUTET 4 774 mmBTU 36,705 Tid 162 Q00 ar 2005
CHWUYT1818 9% mmBTU FE27 95 118 162 ar 2005
CHWUNT181C 87 mmBTu ¥3,357 a7 16 1,890 ar 2003
25,739 mmBTU F453,003
Health System Chilled Water Loop {South Planf)
Consumption I nits Cost 20 DayNormal LowwAlarm High Alarm Last[rate
University - Bwxiliany
Meters
CHWLNT1 854 21,110 mmBTU F182 933 21,110 0 22,000 anM 2003
Auxiliary Meters
SEWLAMLT 8528, 3477 hzals F7E49 3477 0 4,000 ar 2005
ELELNT1E58 723 036 Kk a1y 629,712 0 200,000 ar 2003
ELELNT1E5C 178 937 Kk $11 166 173,165 0 200,000 ar 2003




% Monthly Pre-Billing Analysis Check 1
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Contents
heck External Readings

Check, Meter allocations
Check, Sewer Credits for Zeroes
Check, W Share Tokals

Zheck for Month to Month Unit Duplication

Type of Check

UNIVERSITY OF VIRGINIA

Facilities Man

Utilities Department

a genen 1l

Meter

ELEwPOOO0A,
ELEWPOOOOC
ELEwPOOOOC
ELEPOOOOE
ELEWPO207 A
ELEWPO207C
ELEWPOZ2054
ELEWPOZ2234
ELEWPOZ2304
ELEWPOZ234.2
ELEwPOZ30B
ELEWPOST7 A
ELEWPOI21 &
ELEwPO5316B
ELEwPOI34 .4
ELEwPO534B
ELEwPOI364
ELEwPO4365
ELEwPO4394
ELEWPO441 2
ELEwPO444.2,
ELEWPOSOSA

Check Extemal Readings

, Late Pavyments

, WTJU Radio Station Transmitter

, Whitehead Lane; Emery Telephone
, LaneRd. Parking Lot - behind ME4 *
, Zehmer Hall And Support Bldgs

, Zehmer Hall Uplink Dizh

, Lehmer Annex; Midmont Lane

, Thompzon Road 1910-Lambeth Hze
, Peyton Houze Trailer

, tone Hall (NREAC)

,studert Activities Bldg

, Fluids Research Lab

, Resrch LabiEng Sci; 1.3 Edgemont Rd
,Mocormick Ohsersatory

, Muclear Reactor Bldyg

 Muclear Reactor Temporary Air Monitors
, Muclear Physics Accelerstor Bldg

, Sprigg Lane - Bemizs Housze

, Fugky Road 164-Pevton Houze

, Hniv. Circ. 21-International H

, Peyton Cottage

, Faulkner Housze Bidg 060G

Account

935539391
§352175902
8453542309
J42a807304
J256267303
F18a222307
23707 306
0324945003
8439763295
2786375000
1513615000
FIFIT02309
J43622Ta02
3933635007
27B6425003
8150835933
8436257303
8533100000
5434757303
114725009
5454742305
8431802302

Q 5




%= Monthly Pre-Billing Analysis Check 1

BlSen D6 0@)

Contents
heck External Readings

Check, Meter allocations

Check, W Share Tokals

Zheck, For Month to Month Uni

>

Check, Sewer Credits for Zeroe

.

1 '

Check for Month to Month Unit Duplication

Meter

CHAMINVOT25B |, Cent.Grds Prk.Bookstore Police Station
ELELNOSSEC | Sponsors Hall YWest Addition and Garage *
=TELUNVODSEL | MWarsity Hall Condensate

STELNDT1258 | Cent. Grds. Prk'\Bookstore Police Station
WATUNOOET1 A | Cocke Hall Witer

WATLND20AT | O Hill Diner Construction Trailer

Check Meter Allocations

Meter

ELELNZ2TTA | Dining Services & Business Ops Temp
ELEILNZZTTA | Dining Services & Buziness Ops Temp
MTALNTI038 | MTHW - Unmetered Bldgs "MASTER"
sBEACY 34808 1939 vy Road

TIPLNOO000E | Tipping Charges (Roll-0ff) Master
TIPLNODODE | Tipping Charges (Roll-Off) Master
TIPLNOO000E | Tipping Charges (Roll-0ff) Master
TIPLNODODE | Tipping Charges (Roll-Off) Master
TIPLNOO000E | Tipping Charges (Roll-0ff) Master
TIPLNOD00F |, Tipping Charges (Mon Boll-0ff) Master
TIPLN0000F | Tipping Charges (Mon Rall-Off) Master
TIPLNOD00F |, Tipping Charges (Mon Boll-0ff) Master
TIPLN0000F | Tipping Charges (Mon Rall-Off) Master
TIPLNOD00F |, Tipping Charges (Mon Boll-0ff) Master
TIPLN0000F | Tipping Charges (Mon Rall-Off) Master
TIPLNOD00F |, Tipping Charges (Mon Boll-0ff) Master
TIPLN0000F | Tipping Charges (Mon Rall-Off) Master
TRALNDESDL | Hauling Charges (Entire Groundsz)
TRANDES0L | Hauling Charges (Entire Grounds)
TRALNDESDL | Hauling Charges (Entire Groundsz)
TRALNWZZ10E | Bonnyoastle

TRANFMATDN | Materialz Division Surcharge Allocation &

TRAUNWFMATDMN | Materialz Division Surcharae Allocation &

SROR 100 % | |1EIa"11 |@ Back &g Fonward
T R T R T R R

WONUM WOSH

102439
02460

01534
02w
UTo102
UTO146
T0149
UTO163
UT0164
UTom
70103
T2y
T3
o132
70134
UT0143
T3
UTom
70134
T
UT2293
UTom

UT0134

RE

an
an
0.0a
.00

an
an
an

0.0o
0.0a

0.0a
oo




% Monthly Pre-Billing Analysis Check 1
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v Cooan

heck E:
heck Fc Check WO Share Totals
heck M Meter
Check 5 CHEA V2B |, Multistory Hospital CHW "MASTER"
& |Check WO Share Totals 175338 . North Grounds Chilled Yister "MASTER"
HTWUNYSSSF |, B Grounds Mech, PR, "MASTER"
? TIPLN0000E ,Tipping Charges (Roll-Off) Master
TRALNDESDL | Hauling Charges (Entire Grounds)
TRANFMATDN | Materialz Division Surcharge Allocation &
- WATLNZ23EM A | Dillard Gooch H2O Meter
WATLNTI03D | Multistory DEVY-feed from Hest
) WATILNVTITSC | Unmetered Bldy s WaterZewer "MASTER"
3
4
5
i
ME EHis

Total
Shares

100.00
100.00
100.00
100.00
100.00
200.00
200.00
200.00

200.00




%= Monthly Pre-Billing Analysis Check 2

' 2 v

UNIVERSITY OF VIRGINIA

Monthly Pre-Billing Analysis

[ [ . Check 2
Facilities Management
Utilities Department
Type of Check
Check for High or LowConsumption Alamms Read Date Reading Current Current Hotes
Meter Units Total
CHWVO0S28 | Alderman Library Fi2952003 56 465 251435 21,788.352
CHAUWVOM25C | Central Grds Bookstore "MASTER" FI2952003 0 0.0o 0.0o
CHYVO204D | Thornton Hall Chilled H2O "M ASTE R" Fi2952003 1] Q.00 Q.00
CHAY11554 | Biomedical Endgineering (MES) FI2952003 0 5,081.00 43,856.09
CHALV1157 8 MR (OLDY) CHW Fi2952003 G0 647 6 763.04 58 60511
CHAWT 28 Multistory Hospital CHWA * FI2952003 466149 B EBO01.26 5720323
CHALV11318 | Medical Schaool Bldg Marth Loog Fi2952003 7,090 95 .45 g27 12
CHALW 1948 Cobb Hall CHW FI2952003 9726 110366 956377
CHYV104C HZC Chiller Plart "MASTER" * Fi2952003 1] 2320072 20104534
ELEAPSTOSA | MT LAKE BIO STA PEMBROKE VA - 2952003 a5 367 2,729.00 136.05
ELELNOOD1B | Rotunda Elect "MASTER" (Unmetered) FI2952003 0 0.0o 0.0o
ELELNOOOER | Jeff.Hall & Hotel A Elect. "MASTER" Fi2952003 1] Q.00 Q.00
ELELNOOS4C | Randall Hall Elect. "MASTER" FI2952003 0 0.0o 0.0o
ELELNOOSEB | Garrett Hall Electricity "MASTER" Fi2952003 1] Q.00 Q.00
ELELNVOOBOC | Mews Cahell "MASTER" FI2952003 0 0.0o 0.0o
ELELNVOOESD | Clark Hall "MASTER® Fi2952003 1] Q.00 Q.00
ELELNOOS2F | Aldetman Lib.Elect. "MASTER" FI2952003 0 0.0o 0.0o
ELELNOO940 | BryanHall Ele. "MASTER" Fi2952003 1] Q.00 Q.00
ELELNO122E |, Mewscomb Hall Elect. "MASTE R" FI2952003 0 0.0o 0.0o
ELELNO125C | Cent.Grds PritBkstrPaolice Sta. FI2952003 1] Q.00 0.0a
ELELNVO126E | Clemons Library "MASTER" Fi2952003 1] Q.00 Q.00
ELELNOZZ21E | Phys Hform Yault EmondsSHI FI2952003 96 &,000.00 374.40




%= Monthly Pre-Billing Analysis Check 2
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WATLWT*I IIISE ,Heating ptt. Domestic H20 "MASTER" FI2952003 a Q.00 Q.00
] WATUYTITSC | Unmetered Bldy s WiteriSewner F12952003 o 0.00 0.00
g WATLNVS33E | M Grounds Mech Plant H2O "MASTER" FI2952003 a Q.00 Q.00
Check for Month toMonth Unit Duplication Read Date Reading Current Current
Meter Units Total
CHWLYO1258 | Cent.Grds PriBookstore Police 12902003 0 3.00 0.00
ELEUNDSSEC | Sponsors Hall West Addition and 12952003 G55 59,000.00 Q.00
; STEUNWOOSEL | Varsity Hall Condensate FI2952003 226 400 250 Q.00
. STEUNWDM 258 |, Cent. Grds. PrkBookatore Police 12902003 a 3.00 0.oa
WATLNVODET A | Cocke Hall Water FI2952003 2,2 500 47.00 Q.00
WATLNVO209T O Hill Diner Construction Trailer FI2952003 8,100 T.oa Q.00
Check for ZeroUnits or Zero Total Read Date Reading Current  Current
] Meter Units Total
8 BASUNO001 A | Rotunda - Building FI2952003 a 104.00 Q.00
) BASLNOODMEB |, Rotunda - Chiller Plant FI2952003 a 16.00 Q.00
BASUNOO2Z4 | Pavilion Wil FI2952003 a 2500 Q.00
- BASLNOO2ZE |, Pavilion Wil CHYY FI2952003 a a.00 Q.00
BASUNO0S4L | Randall Hal FI2952003 a 52.00 Q.00
BASLNOOSSL | Garrett Hall FI2952003 a 4.00 Q.00
i BASUNOOSEL | Warsity Hall FI2952003 a 2.00 Q.00
? BASLNOIOSEL | Rouss Hall FI2952003 a a.00 Q.00
BASUNO0S94A | Old Cabel Hall FI2952003 a 117.00 Q.00
BASUNOOE0L | Mew Cabell Hall FI2952003 a 2.00 Q.00
- BASUNO0E1 A | Cocke Hall FI2952003 a 1.00 Q.00
BASLNOOESA | University Chapel - Building FI2952003 a 17.00 Q.00
) BASUNOOEZE |, University Chapel - Chiller Plant FI2952003 a 13.00 Q.00
10
- 21352003 6:46:23 AM - Manthly Pre-Billing Analyzis Check 2 Page .
K1




%= Monthly Pre-Billing Analysis Check 2

’E| =3 Print... | [ | &4 | B H3| @ @ [k

7 Check for High
= Check for Mont
& Check for Zero
eter Reading

S

]

I TR

Meter Reading Unit Comparison

Meter

CHWIT0a1 &,
CHWILO054 2,
CHAWILO053 A,
CHWILO05394,
CHWIL OS24,
CHWIL D056,
CHWILO0ST &,
CHWILO05GA,
CHAWILO0S24,
CHWILO034 4,
CHWIL O 228,
CHWILN O 234,
CHWIL O 264,
CHWIL D1 364,
CHAWIL 2034,
CHALO2048
CHAI 2042
CHWILNO204E
CHAO2108
CHALO2Z218
CHAWILO2228,
CHAWL 2564,
CHWILO2568
CHWL D270,
CHAWIL D386,
CHWIL 035368
CHWIL D31 A,
CHWIL D334 4,
CHWIL 141 4,
CHWL 1424,
CHA 1428
CHWL 14354,
CHWI 1504,

, Fotundsa

,Fandal Hall

 Fouzz Hall

,0ld Cabel Hall

,Minor Hall

Maury Hall CHW

 Halzey Hall CHWW

, Clark Hall

, Alderman Library

,Bryan Hall CHYWY

, Mesacomb Hall

, Peabody Hall

 Clemons Library

Jil=on Hall

JAlkert H. Small Building

, Tharnton Hall E Wing Chilled H20 *
, Thorrton Hall A-%ing Chilled Water *
, Thornton Hall "C"Ming CHW *

, Silmer Addition

, Phy=ics Addition

,Chemical Engineering

, Chemistry Addition Chilled Water

, “hemiztry Building CHY

Material Science CHW

Funk Dining Hall

, Hereford College Chilled WWater

, Morth Grounds Student Faculty Center
LJAG School 2ddition Chilled Water
 Health SciencesLibrary

Jdordan Hall Addition Chilled Water
, 2id Jordan Hall

,Pritnary Care Center

,University Hozpital

Read Date

12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003
12952003

| IEHS |'@ Back i) Fonward
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Reading

2 501
2,004
4,422

Current

Units

215,36
7114
146 Fd
546 00
225 100
165,00
16700
2,504 .99
2,514 38
205 .24
2,756.91
245 00
2,394 53
563,00
5&.97
59310
5673 62
1,097 G5
557 100
BES5.25
534 59
5,581 .31
5 599 52
591 00
450,95
527 &7
336.24
455 47
86712
5,210.03
3,452.00
523 00

2143779

Current
Total

1,592.20
16 45
1,270.71
2,996 26
1,975.73
1,429 &1
1,447 14
22 486 85
21 78532
1,504 .55
23,907 37
2131 7
20,750 66
4,576 68
597 F2
5 40645
455402
9,514 57
4 526 58
5 764 95
4 53508
900441
49,390.03
5,366,241
3,907.72
4 57422
2,913 58
4,232 &0
7.514.04
45147 54 —
29,913.30
4 532 05

185,769.19 Tl
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- Type of Check
Check Unit/Cast Comparisans PY 3 Mo Averaies TY 3 Mo Averages Prior Year ThisYear Perce

Meter WONUM Units Cost Units Cost Units Cost Units Cost Av. Un
© BASUVIETEA U027z z F10 7 Fa7 z F10 7 7 261
2 BASIDD48 UI2a05 ) $16 &6 2o ) F16 &6 200 17
- CHWUWODE2A, o0z 122 F1.404 227 $2 040 172 F1.454 26 $2 D53 El

i HAY LI O0ES & Uo1501 =7 311 122 §1564 ES) a0 78 1976 =
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CHY UO0ET A, 01500 52 B2 121 §1042 101 =5 167 1447 13
- CHWUWDDEZ A, Uo0oEz 2,027 F16,211 1,045 $16,725 2,165 F12,301 2514 §21,780 -
© CHW LD A L0205 160 F1.221 112 06 0z 1707 126 $1,002 -3
? CHY LI D26 A U1 2a7 2,946 28T 1073 F16,975 EEST F36,072 2205 F20,751 -

CHY U036 A, UozEad 70 2148 516 Az 512 #2378 8673 270 a
- CHWUWO2O2 A 01504 770 55,255 418 $= 557 £56 F7 320 22 F3 055 -
= CHW U204 U073 2237 FIEEL 2,700 F23.204 3,144 F26,575 2008 §25,0975 2
© CHWUYDZ10B Uo7az 708 6707 5411 FIAE 270 §7 254 867 #2277 -3
. CHWUWDZZ1A oo 445 o Ee 105 05 a2 #1243 114 5 -7
4  CHWUVOZZ1B UO00Es o0g 7 555 738 §6 262 1,121 F10,067 665 5765 -1
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. o § - [ e, ® Check 4

1l Facilities Management

j i Utilities Department

1

- Unit Cost Comparison |

_ Meter Units Total Yolume Notes Unit Cost  Average
ELEAP 07004 147.00 $6.95 Mocerate 0.0475 0.075
ELELI%0396D 57,233.00  $2,231.34 High 00383 0062

; ELELIY7E004 55,23300  $2,268.34 High 00363 0062

) ELELI7 8996 2674300 §1,041 B3 High 00383 00620  —
ELELIY03194 3,850.00 $0.00 Mocerately High 0.0000 0061

. ELE /P O000E 4006000 $5187.03 High 01295 0051 1

- ELEYP OGE1 & 59,307 .00 $19.09 High 0.0002 0.051

- ELEWP3712C 97 441 .00 $0.00 High 00000 00512
ELEP 5501 4 1410000  $1,277 68 High 00906 0.0512

; ELEP1600D £00.00 $204 97 Mocerste 02303 0.1 zah

i ELEP 16336 886 00 $73.05 Mocerate 00823 0128
ELEYP 21644 520,00 4695 Mockerste 00903 0128

- ELEWP 24114 16.00 $167 44 Mocerate 01625 01262

- ELEYWP 24154 36:3.00 $E6.25 Mockerste 01825 01282

) ELEYP 3691 4 51000 $74 62 Mocerate 00820 0128

] ELEP 24136 1,789.00 $250.03 Mocerstely High 01393 D.DTEg

4 ELEWP 24174 1,473.00 $217 .05 Mocerately High 01474 0.078

: GASCVITZTA 410 $54 .45 Loy 13,2805 20 G448
GASCWIZOTA 013 $9.44 Low 755200 20 G448
GASCWIZT04 360 $48.97 Loy 13 G028 20 G448

- GASCHVIZ504 0.20 $10.30 Low 51 4765 20 G448
GASCHVI4304 0.40 $12.59 Loy 1 4765 20 G448
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GASCWO441 4, g.40 $103.39 Loy 11.74589 2D.84480ﬂ
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%. Building Cost Summary Report
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; UNMIVERSITY OF VIRSINIA EBuilding Cost
3 I Summary Report
= ? 1
bley L cilities Management e
i Utilities Department
Building Product Wwo#  Meter ID Consumption Cost Enerngy Use
0221 - Physics/J Beams Lah Gross SF 136723
Be ctricity
oo 12
ELEUNDZZ 14, 1,162 f24.00  KWh §71.733.80 3066 87 mmBTU
ELEUNDZZ A 342 B12.00 Kb F21.13947 1,168 99 mmBTU
ELEUNOZZ 1D 206 02400 ki F18 258 50 1,009 69 mmATU
ELEUNOZZ1E 248 BAG.00 ki F15 35687 84923 mmBTLU
ELEUNDZZ G 180 41000  kwvh F11.131.30 G165 486 mmBTU
ELEUNOZZ TH 161 41400  kivh Ja 050 24 B50 74 mmBTLU
Total for Electrcity 2,301 220,00 kiivh 147 67508 816100 mmBTU
Total per Gross 59, R 17.44 .08
R T Hu
Lopz94
MTWELRDZ21 A 1,743 00 mmBTU F17 180 .44 1,748 00 mmATU
hAT W0 LR T 103 A 217945 mmBTU a0 43021 217945 mmbBTU
Total for MTHW 9027 45 mmBTU JO7 K 1865 8,027 45 mmBTU
Total per Gross 59 R. 0.o0v .
Matural Gas
otz 1s
GASCWDZ2TA 870 MCF Flaa 51 913 mmBTLU
Total for Matural Gas 870 MCF Flaa 51 913 mmBTLU
Total per Gross 59, R 0.oo F0.00
Chillad Water

Looo 33




% Building Cost History
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UNIVERSITY OF VIRGINIA

Fg-_zci[ities Man
Utilities Department

a genier 12

Annual Totals

oo 7

Bmldlng Cost Hlstnry O_

S

Building  Fiscal Year Consumption Cost Energy Use Normalized Usnt
0221 - Physics/J Beams Lah Research Lab Gross SF 136,723
1936 Heating Degree Days 4556 Cooling Degree Days 1335

Electricity 1546369 Kwh 60,923 5,276 mmBTU 113 ki SF
M THWY 8982 mmBTuU 63 025 8,982 mmBTuU 141 BTUGSF-HDD
Matural Gas g MCF F100 g mmBTu 0.0 BTG SF-HDD
Chilled Water 7204 mmBTU 32 694 7204 mmBTU 388 BTURGSF-CD
Water 52502 hizals B7 423
Sener 52502 hizals 7 506
BAS Points 4080  Paoints $13.524

Totals for 1996 F191 254 21,470 mmBTU

Total per Gross5q Ft $1.40 016 mmBTUMGSF

1937 Heating Degree Days 4234 Cooling Degree Days 1013

Electricity 1,496 329  KWh a1 276 52,105 mmBTuU 104 KW
M THW 7032 mmBTu $a56 53949 7032 mmBTuU 12.2 BTUNGSF-HD
Matural Gas g MCF 132 g mmBTu 0.0 BTG SF-HDD
Chilled Water 6937 mmBTuU F51 495 6,957 mmBTU 202 BTURGSF-CDD
Water 65,997 hizals 10852
Sener 65,997 hials F1z2470
BAS Points 4080  Paoints $20 3522

Totals for 1997 F242 995 19,122 mmBTU

e




Graph Samples

Electric Consumption Trends
Chiller Plants performance
Benchmarks — Facility Energy

Benchmarks — Facility Energy by Category
(Summary)

Benchmarks — Facility Energy by Category
(Detail)
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Questions?

Thanks and feel free to ask questions!
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Miller Brewing Company

« Owned by SABMiller plc

« SABMiller plc is one of the world’s largest brewers, with 2002/03 lager volumes in
excess of 115 million hectolitres. It has a brewing presence in over 40 countries
across four continents and a portfolio of strong brands and leading market shares in
many of the countries in which it has brewing operations. Outside the USA,
SABMiller plc is one of the largest bottlers of Coca-Cola products in the world.

 MBC has 6 major breweries in the US - Headquarters located in Milwaukee, WI

* The process of making beer is very energy intensive.



Brewery Utility Systems

Steam Boilers
— steam produced at 125, 600 and 850 psig
— co-generation for electric production
Compressed Air - control systems
Refrigeration - process and beer aging cellar cooling
Carbon Dioxide - collection from brewing, purification and used in packaging

Electricity - purchased, self-generated with gas fired turbines and steam turbine
generators

Water Treatment - ensures product taste and mouth feel of beer are consistent for
MBC brands

Waste water - aerobic and anaerobic with methane gas production used in boilers



o~ 3
Metering & Benchmarking - Energy Strategy

« MBC'’s 3 year energy strategy will establish criteria for energy efficiency and low
cost operation by benchmarking, and then auditing against the plan while ensuring
reliable supply for both purchased and self-generated energy

« Some Components of Strategy
— 1) Benchmark Usage

— 2) Energy user departments held accountable for benchmark goals



Existing Meters

MBC has not standardized on meters or totalizers

« Data collection from meters includes:
— monthly operator “rounds” to manually read meters
— monthly operator “rounds” to electronically download meters

— Ethernet network system of meters - electrical switchgear for departments
« PowerLogic - Schneider Electric

* Most report generation is into spreadsheets which gets rolled up into Corporate
reporting and tracking

« System of metering method not as important as what is done with the data for
existing MBC systems



- _ =
Metering In the Future for MBC

Add additional sub-meters to complete metering for all the plants and departments

Further evaluate web based systems for metering and reporting

Wireless

Reduce report generation times



[

Electricity Metering

* Incoming lines - purchase from local Utility
» Departments within Brewery - some overlapping depending on physical location
— Meters located at substations
— Utilities (air compressors, CO2 purification system, refrigeration)
— Brewing
— Packaging
— Wastewater
« Co-Generation from turbine generators

* Reported as Kwh/ bbl of packaged beer



o~ 3
Water Metering

Incoming water lines into the plant

Raw material for the process- metered in the brewing process for product quality

Reported as bbl of water/ bbl packaged beer

Wastewater also tracked to complete water balance in the brewery



[

Fuels Metering

» Coal
— reported based upon delivery
— coal pile inventory 1-3 days so slight variation month to month
* Fuel Ol
— flow meter at boilers
* Natural Gas
— based upon Utility bill
* Fuels reported on therm / bbl of packaged beer (1 therm = 100,000 Btu)



[

Benefits of Metering

* Provides basis for reducing operating costs

» Establishes a baseline for usage
— When the plant is down what is the usage rate
» - helps to determine losses in the system ie cost savings opportunities

» compressed air leaks, lights on, water and steam leaks
» Metering by department and plant provides
— departmental operating budgeting - cost / bbl of beer
— accountability for troubleshooting system losses

— usage rate trends by processing areas

10



Spending $'s to Meter Will Not Provide
Savings If:

» Metering of utilities without a clear reason why to meter - example high cost

» Metering sub-headers with low usage - better to install in lines with biggest
opportunity, highest cost utility

» Metering without plans to generate meaningful reports are wasted $'s

« Too much data is not necessarily a “good thing” - tracking 15 minutes intervals may
help if on Real time pricing and plant is load shedding.

» Purchase the least cost meter to provide wanted results - measurement of
disturbance monitoring, harmonic analysis may not be needed in areas of reliable
electric supply.

« Meters measuring and reporting power factor may only be helpful if plant can effect
the power factor with synchronous motors, capacitors or generation



Savings Due To Metering More Likely When:

Results are reported and reviewed at Management level responsible for operating
costs.

— MBC reports and reviews monthly with VP of Operations
— Brewery and departments are held accountable

Attainable usage goals for the breweries are established which are based upon past
usage rates and industry benchmarking

Meters are kept calibrated otherwise may lose confidence in the usage rates

Difficult to justify spending large capital dollars for installing meters without support
from management to reduce operating costs

12



Questions?
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Jpcoming Web Conferences

September 17, 2003 Identifying Projects
& Creating
Effective Action
Plans

October 22, 2003 Increasing Energy
Performance
Across the
Organization



ENERGY STAR

I Thank you for participating!
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