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EXECUTIVE SUMMARY

Sempra Energy Services (SES) is pleased to submit this Final Proposal to the Social Security
Administration (SSA) and the General Services Administration (GSA) to provide a comprehensive
energy conservation project for the Frank Hagel Building. This program is to be performed
under the Super Energy Savings Performance Contract (ESPC) administered by the Department
of Energy.

The proposed program involves the following Energy Conservation Measures:
ECM No. 1:  Retrofit Stairwell and Parking Garage Lighting,

ECM No. 2:  Griswold Automatic Flow Balancing Valve Re-commissioning,

ECM No. 3: Install 17 kW Photovoltaic Generation System,

ECM No. 4:  NOT RECOMMENDED,

ECM No. 5: Reduce Primary Ventilation Air,

ECM No. 6: Install Variable Speed Drives on Secondary & Tertiary Chilled Water Pumps,
ECM No. 7:  Install 260 kW Cogeneration Unit

ECM No. 8:  Replace Boilers with One New Steam Boiler

These Energy Conservation Measures (ECMs) were developed during the Detailed Energy Study
of the Hagel Building. This report is a follow-up to the DES SES submitted last August 2004.
After further discussion with the SSA/GSA and ECM analysis, SES has concluded its final
proposal effort. During this comprehensive project, SES performed a detailed review of the
design and operation of the building and took into consideration the recommendations provided
by building operating staff and previous energy studies performed for the building.

The proposed ECMs are intended to provide substantial energy savings as well as to alleviate
several operating issues in the building including:

e Excessive outside air introduced into the building,

e Water imbalance and unstable operation of the Griswold balancing valves,

e Excessive pumping of chilled water throughout the building,

e Old and inefficient boiler system,

e Reduction of boiler fuel consumption due to waste heat recovery from new cogeneration
unit, and

e Produce on-site electrical power, reducing exposure to electric utility costs while
improving the energy security for the building

The demonstration of clean, renewable distributed generation technology with a 17 kW
photovoltaic system is also included. The recommended ECMs will provide an estimated
electricity energy savings of 1,632,996 kWh per year and reduce annual energy cost by
$159,047.

The energy results in this study are based on the PG&E E-20S, secondary voltage electricity rate
and $0.733 per therm natural gas rate for boilers (GNR-1) and $0.569 per therm for
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cogeneration fuel (GNR-1 and G-EG). The derivation of the average gas rates were based on
the historical monthly average for each month over the past year and are shown in the
calculation section for ECM 7 and 8. The PG&E electric rate schedule is summarized in the
Table E-1 below and a full detailed rate schedule is shown in Appendix A.

Energy Cost, $/kWh ‘ Part-Peak Off-Peak
Summer $0.15644 $0.08761 $0.08016
Winter $0.09338 $0.07995

Demand Cost, $/kW ‘ Demand Charge 'I"Ai\r%ﬁ)al;(:/?/t:alaer
Summer Peak $13.35 6
Summer Part-Peak $3.70 6
Winter Part-Peak $3.65 6
Summer Maximum $2.55 6
Winter Maximum $2.55 6

Table E-1: Summary of PG&E Rates Used as Baseline Schedule

The rates mentioned above are defined as the “baseline” rates. Future energy savings were
derived by applying the baseline energy rates and increasing future savings based on an annual
escalation of 2% for electricity and 3% per year for natural gas.

This Detailed Energy Study follows the DOE Super ESPC guidelines for format. Section 1
provides detailed descriptions of the recommended ECMs and the energy savings. Section 2
presents the Monitoring, Measurement, and Verification Plan. The Operations Plan including the
approach for project management and on-going operations and maintenance is included in
Section 3.

SES is proud to submit this very beneficial proposal to the GSA/SSA. It provides infrastructure
improvements to the lighting, chilled water pumping, electrical generation, temperature control,
and boiler plant systems, re-commissioning of key HVAC systems, and includes a solar
photovoltaic array offering clean, renewable power generation. The overall energy-efficiency
improvements will result in lower utility costs and environmental pollution associated with
energy consumption.

SES looks forward to working with the GSA and SSA as we move forward with the
implementation of this worthwhile project.
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SECTION 1.0: ECM DESCRIPTIONS & PROJECTED ENERGY SAVINGS

ECM No. 1: Retrofit Stairwell and Parking Garage Lighting

Detailed Description of ECM:
Stairwells:

A total of 72 existing two-lamp, four-foot, F32/T8/735 wrap around, wall mounted, stairwell
fixtures will be replaced with 72 one-lamp, F32T8/735, wall mounted, wrap around lens fixtures
containing a seven-watt compact fluorescent lamp (the actual lamp is five watts, but ballast
draw increase the total to seven-watts). The new fluorescent stairwell fixtures incorporate a
motion sensor. When no movement is detected for a brief period the seven-watt compact
fluorescent lamp remains on while deactivating the four-foot fluorescent lamp. While occupied,
both the compact fluorescent and 4 ft. fluorescent will be on. Studies indicate that 95% of the
time, stairwells are unoccupied allowing the fixtures to operate in the low seven-watt mode.

Parking Garage and Loading Dock:

The 13 existing 150-watt high-pressure sodium parking garage fixtures will be removed and
replaced with 13 three-lamp F32/T8/735 high ballast factor strip fixtures with wire basket
guards. The EMS system that presently controls the lighting in the garage will control the new
fixtures.

The 42 existing loading dock 250-watt high-pressure sodium fixtures that burn 24-hours per
day will be removed and replaced with 42 six-lamp F32T8/735 high bay fixtures with motion
sensors. The motion sensors should reduce annual burning hours by a minimum of 40%.

Location Affected:
1) Stairwell landing areas of Hagel Building (total of 72 fixtures).

2) Parking and loading dock areas of Hagel Building (total of 55 fixtures).

Interface with Government Equipment:

Each of the two lighting ECMs meet local and national codes, and are compatible with all
existing circuitry and equipment. A very beneficial effect for security cameras will be produced
when the lower color rendering high-pressure sodium fixtures are removed, and the higher
color rendering fluorescent fixtures are installed in the parking garage and loading dock.

Proposed Equipment Identification:

The occupancy sensor controls are based on the “Occusmart” technology by Lamar Lighting or
equivalent. The high/low bay T-8 fixture to replace the high pressure sodium lighting is
manufactured by Wellmade products. Information on this equipment is detailed in cut sheets
provided following this ECM description.
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Physical Changes:

1) Stairwell Lighting Retrofit

The stairwells will be more dim during unoccupied periods with the four-foot lamps deactivated.
However, stairwells will always have some light 24/7 provided by the compact fluorescent lamp.
The emergency incandescent wall pack lighting will remain as is.

2) Parking Garage and Loading Dock Retrofit

Lighting levels post-retrofit may be “perceived” as greater than pre-retrofit because white light
appears to be brighter than the high-pressure sodium lighting it is replacing. Items seen under
the new T8 fluorescent high bays will reflect more clearly and precisely their actual colors
because the new fluorescent lamps have a higher color-rendering index (75 CRI) than high-
pressure sodium (22 CRI1). This is also an advantage to security camera operations.

First Year Energy Savings:
Total ECM-1 estimated energy savings are as follows:

Energy Electric Savings (kWh): 111,016
Energy & Operation Cost Savings: $10,682

The direct lighting savings are calculated using formulas supported by U.S., D.O.E., FEMP and
NEMVP guideline LE-A-01. Wattage consumption for new lamps or fixture types installed per
ECM is shown in attached manufacturers’ specification sheets and estimated operation hours
(provided by facility staff interviews) are used to determine savings.

Base Lighting
kW base = kW per fixture x fixture quantity x base Demand Diversity Factor

kWh base = kW per fixture x fixture quantity x base operation hours

Post Lighting System
kW post = kW per fixture x fixture quantity x post Demand Diversity Factor

kWh post = kW per fixture x fixture quantity x post operation hours
Monthly kW savings = kW base - kW post

Post operation hours = base operation hours

Operation Demand Diversity Factor = base Demand Factor

Demand Diversity Factor = percentage of lights in usage group operating when utility
demand peak is set.

Utility Interruptions:

Installation crews will operate in strict compliance with all National Electrical Code established
safety code requirements. The technicians may deactivate a lighting circuit during the actual
retrofit process for safety and aiding in installation; however, at no time will a crew leave any
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lighting circuits deactivated at the end of a work shift. No building wide disruption of service
will be made. Installation is a room-by-room process that will be scheduled to accommodate
facility activities.

Agency Support:

Assistance is needed to schedule work in order to avoid inconveniencing the occupants, staff,
and missions of the facility. Work can be scheduled during “off or down” times to facilitate
convenience to the Owner.

Potential Environmental Impact:
1. Resource Use
The electrical consumption of the lighting system will be reduced as a result of these ECMs.

2. Waste Production
No hazardous waste is produced in the execution of these ECMs.

Existing T8 fluorescent lamps and high-pressure sodium lamps/ballasts/fixtures will be
removed and disposed of as Universal Waste. These disposal costs are inevitable to the
facility and would continue to reoccur without these ECMs, but the costs are included in this
proposal.

3. Mitigation Measures

Waste fluorescent and HID lamps and ballasts collected through the implementation of
these ECMs will be properly disposed of in accordance with federal, state and local
regulations; however, disposal waste will remain the property of the facility
owner/generator. SES will serve as a project manager for the administration of regulated
disposal for the owner. Although the possibility of existing PCB containing ballasts are not
expected in the implementation of this project, SES will identify, segregate, store on site any
PCB ballasts removed - to be packaged in EPA/DOT approved containers provided by the
recycling contractor. These containers will be removed from the facility by the approved
recycler. The ballasts will be recycled and PCBs incinerated, and manifests of destruction
will be delivered to the facility.

ECM Project Schedule:
The project schedule including the implementation of this ECM is included in Appendix B.

Supporting Information:
For Savings calculation, see the information following this ECM description.
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sed by fully ilumingating millions of square feet of

"dom-occupied areas, LaMar Lighting developed
Occu-smart - intelligent lighting that reduces wattage

as much as 85% without sacrificing occupant safety,
light levels or iamp life.

Occu-smart combines internal,
ultrasonic motion sensor
technology with multi-level ballast
capabilities for a reliable, energy-
efficient luminaire. Occu-smart is
perfect for applications where full
ilumination is only required on an
occupant-triggered basis. S e
saving serious watts and

money - and siil
Occu-Smart was developed pmwdsmy; full security

under a NYSERDA ({NY State
Energy Research & Development Authority) program,
~iwith exclusive motion sensor
NYSERDA ftechnoiogy by The Watt Stopper fjﬁ)
and bi-evel ballasts developed in weWatl
2~ conjunction with Universal ‘j Stopper

Lighting Technologies and other m
major bailast manufacturers,

~cu-smart Research
Jhting Research Center (Troy, NY) has completed a
YSERDA-sponsored study validating the effectiveness
of Occu-Smart (visit www.occusmart.com and click

Delta Snapshot link to view the report) .
* PIER [Public Interest Energy Research) Lighting Occu-smcr’r Rebates
* NYSERDA offers Occu-smart rebates

Research Program {Sacramento, CA), sponscred by .
the California Energy Commission, in conjunction with * California’s PGE, SCE and SDGE utility companies

IFMA {Intemational Facility Managers Association, is offer Occu-smart rebates
evaluating Occu-smart effectiveness to qualify for + Contact your local utility company to inquire about
local utility rebate programs rebate offers in your area

Occu-smart Warranty
LaMar offers a five year warranty on all Occu-smart
OCéU—SMGﬂ Vovaaer Series components fo ensure your peace of mind.
- Prestigious “Energy Award” and Occu-smart Installation
“Best of Category: Emergency Lighting” With just two wires, Occu-smart installs just like an ordina
”9"""““ 2002 New Product Showcase . B ﬂuore{scem fixture. After mounting, simLJ)Iy adjust the K
- Occu-smart Downstate Series sensitivity and dwell time to suit your application and
¥ » “'Best of Show -Award” start saving energy!
i Lightfair 2002 Design Journal
.= “Best of Category: Specialty Luminaires”
Lightfair 2001 {
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Designers and Manufacturers of
Fluorescent Lighting Since 1957




Visit www.occusmart.com

for fU" prOdUCt details BI-LEVEL LIGHTING SYSTEM-
VO/CO SERIES VO SERIES/CO SERIES

» Internally mounted ultrasonic motion sensor,

‘Mv{ Y .
S extremely sensitive yet unobtrusive

» Bi-level lighting with your choice of 5%, 10% or
33% standby light levels

p 100-hour lamp condifioning circuit o assure
long lamp life

» Adjustable dwell fime from 15 seconds* to
‘30 minutes (*minimum recommended time 7-10 minutes)

» Sleek, low profile, wall/ceiling mount

» Side, back, and end knockouts for frouble-free
instaliation

» Linearribbed acrylic lens secured by
confinuous, captive channel and end caps

» Sensitivity adjustment for site needs
» Prismatic lens, linear refractive sides

» Options include pdlycarbonate lens and heavy
gauge formed end caps with tamper proof
screws for vandal resistance {(CO only)

MN/MN2 SERIES

» External motion sensor control for larger spaces,
360 degree coverage

Unit is available with or without plastic

vy

Night light optional

> Various sizes, numerous lamp/ballast
HAI-I- SAFE combinations
Indirect/direct pendant
mounted fixture with
sharp architectural styling

THE MONITOR

Qur newest contemporary
luminaire especially
designed for corridors and
small rooms incorporates
the next generation of
ultrasonic controlled bi-level

lighting. Consuming as little
as 8 watts on standby when a space is unoccupied,

IDEAL STAIRWEIS LIGHTING SOLUTIEN

All units are available with optional battery the Monitor'is a practical and attractive alternative
backup for 1- or 2-light emergency use. to conventional comidor lighting.. Available in T5
Epr. circleline or compact fluorescent with a wide range
Please see the chart on page 4 of colors and finish options.

TS

¥

)

I -~

Alf ynits pictured are 1L fisted as emergency lighting ong power equipment (UL-924)
when eguipned with optiona! battery back-up und meei requiremnents of the Lite Safety
Code/NFPA10T, NEC/OSHA. ANSI A117.1. and most local and state codes. All units pictured
are i.B.E.W lnion made and bear the N.Y. City Department of Buildings Calendar #43525.




WELLMADE
WV erosucTs

optional motion
sensor

optional uplight
available

SERIES 800

High/Low Bay
Industrial Fixture

UNION MADE IN THE USA.

24"
rc::::::::] [::::::::=~.
/BVBVEVOVEVOVEVE\

2.5"

FEATURES:
@ DESIGNED TO REPLACE HID FIXTURES

ORDERING:
NOMINAL
SIZE LAMPS

24"X 48" 6-F0O32
24"X 48" 8-F032

INSERT VOLTAGE AT END OF CATALOG NUMBER

CATALOG
NUMBER

800-*-SR-648T8
800-*-SR-848T8

® 78 LAMP TECHNOLOGY ELIMINATES
RESTRIKE DELAY AND MAINTAINS A

HIGHER PERCENT OF RATED LUMENS

® PROVIDES 82 CRI, OPERATES COOLER
AND USES SIGNIFICANTLY LESS ENERGY

THAN HID'S

® REFLECTOR DESIGN PROVIDES MAXIMUM
SYSTEM PERFORMANCE

¥ @ END CAP KNOCK OUT PROVIDES FOR

NOTES:

SPECIFY MOUNTING REQUIREMENTS

SEE OPTIONAL MOUNTING SYSTEMS ON
BACK DETAIL

"SR" SIGNIFIES MIRO 4 FINISH
OPTIONAL FACTORY INSTALLED MOTION
SENSOR

"** INSERT "U" FOR UPLIGHT OPTION
WITH TWO TOP MOUNTED T8 LAMPS

EXTERNAL SENSOR MOUNTING

® MIRO 4 HIGH REFLECTANCE FINISH

MANUFACTURING
1715 KIBBY RCAD - MERCED - CALIFORNIA - 85340
(209) 723-8120 - FAX: (209) 723-8131

SALES OFFICE
14722 WICKS BLVD. - SAN LEANDRO - CALIFORNIA - 94577-6718
(510) 667-6950 - FAX: (510) 667-6958




SERIES
800

R LTSI Y L o

Y WELLMADE |
PRODUCTS |

PENDANT AND DOTTIE HANGER
MOUNTING INSTRUCTIONS

/’\ 1N
& &<

11 WARNING 11} \
RISK OF FIRE OR ELECTRICAL SHOCK. ELECTRICAL
PARTS MAY BE DAMAGED WHEN DRI OR USING

4 NOTE \

All fixtures must be installed,
wired and grounded in accordance
with the National Electric Code and all
\ other applicabie codes. J

DUAL PENDANT SINGLE PENDANT DOTTIE HANGER - = —
NEVER hang or mount fixture
rom wire access plate. Always use
48" irfvdustry standard :ml:ntir:z sy:tsems.

T N Ve 0 DOTTIE SLOT
n
4" R # E“ S 24 & 7/8"K.O.
R o0 Ia O 11/16" K.O.
D WIRE ACCESS
—*——'—_““’_—‘*—““‘ COVER PLATE

Back detail symbols

A
Y

o 35

DUAL PENDANT MOUNTING - Remove two end 11/16" K.O.'s install pendants and secure using
fasteners provided with pendant.

SINGLE PENDANT MOUNTING - Remove center 7/8" K.O.'s install pendants and secure using
fasteners provided with pendant.

DOTTIE HANGER MOUNTING - Spread DOTTIE HANGER to approximately 5.5" insert hanger into
diagonal slot with "hook" facing towards center. Repeat for other side. Connect DOTTIE HANGER to

chain or other suspension system from top most bend.

WELLMADE PRODUCTS 1715 KIBBY ROAD - MERCED - CALIFORNIA - $5340 (209) 723-9120 - FAX: (209) 723-9131 800 BA82K1§'13§




WELLMADE
PRODUCTS

www.wimd.com

W

FEATURES:

® DIE FORMED RIBBED REFLECTOR POST
PAINTED WITH HIGH REFLECTANCE

POWDER COAT FINISH
® SURFACE OR SUSPENDED MOUNTING

® OPTIONAL COUPLERS AND ALIGNERS TO
INSURE STRAIGHT ROWS

® POWER SUPPLY K.O.'S OFFSET FROM
FIXTURE CENTERLINE FOR INSTALLATION

® PRE - WIRED 16' COMBINATIONS
AVAILABLE TANDEM WIRED

® DESIGNED FOR ONE OR TWO MOUNTING
DEVICES PER 8 FOOT UNIT

@ STANDARD OR APERTURED REFLECTORS

g © OPTIONAL FACTORY INSTALLED BRANCH
CIRCUIT WIRING ELIMINATES TIME

SERIES 407X

Heavy Duty
industrial

UNION MADE IN THE USA.

ORDERING:
NOMINAL CATALOG
SIZE LAMPS NUMBER

13%"X 4' 2-F032 407X-*-248Ts8

13%"X 8' 2-FO96 407X-*-296T8

13%"X 4' 3-FO032 407X-*-348T8

13%"X 8' 3-FO96 407X-*-396T8

13%"X 4' 4-FO32 407X-*-448T8

13%"X 8' 4-FO32 407X-*-248-2T8

13%"X 8' 4-FO96 407X-*-496T8

13%"X 8' 6-FO032 407X-*-348-2T8

13%"X 8' B8-F032 407X-*-448-2T8
2-13%"X 8'8-F032 407X-*-248-2T8-2T8 (TW)
2-13%"X 8'12-F0O96 407X-*-348-2T8-2T8 (TW)
2-13%"X 8'16-F096 407X-*-448-2T8-2T8 (TW)

INSERT VOLTAGE AT END OF CATALOG NUMBER

NOTES:

1. * D DESIGNATES SOLID REFLECTOR OR
U FOR APERTURED REFLECTOR
WITH 15% UP-LIGHT
AVAILABLE IN T12 RAPID START (RS),
SLIMLINE, HO AND VHO
3. WIRE GUARDS AND LOUVER OPTIONS
SHOWN ON BACK OF PAGE

CONSUMING ELECTRICAL CONNECTIONS

® CROPPED END CAP PROVIDES CONTINUOUS
LAMP APPEARANCE IN ROW MOUNTING

MANUFACTURING
1715 KIBBY ROAD - MERCED - CALIFORNIA - 95340
{209) 723-8120 - FAX: (209) 723-9131

SALES OFFICE
14722 WICKS BLVD. - SAN LEANDRO - CALIFORNIA - 84577-6718
(510} 667-6850 - FAX: (510) 667-6959
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SERIES
407X

4'___8“

6'&8'=12"

BACK DETAIL

2'=24" 4'=48" 6'=72'

r

1) 8I=96"

4 14" DIA. HOLE

"S" HOOK SLOT
O 11/16"K.O.
& 78 ko0

o

Back detail symbols

(except 24" units

2" from end)

i

et 5"—...

: - 7
41- s+ 6 o R & & @ - & 44
L[ ° T3

" . T
+ |

. 8" ]

ACCESSORIES

407-12A-4 12AACRYLIC
PRISMATIC LENS
AVAILABLE IN 4' LENGTHS ONLY

407-35ML4 STEEL LOUVER
407-PLM4 PLASTIC MINICE|
LOUVER

AVAILABLE IN 4' LENGTHS

NOTE

All fixtures must be installed,
wired and grounded in accordance
with the National Electric Code and all

other applicable codes.

WELLMADE PRODUCTS 1715 KiBBY ROAD - MERCED - CALIFORNIA

Lt
ONLY

407-4G-LD 11 GA PLATED
WIRE GUARD
AVAILABLE IN 4' LENGTHS ONLY

11 WARNING 1!

RISK OF FIRE OR ELECTRICAL SHOCK. ELECTRICAL
PARTS MAY BE DAMAGED WHEN DRILLING OR USING
‘TEK" SCREWS FOR INSTALLATION OF MOUNTING
HARDWARE. CHECK ENCLOSED WIRING AND
COMPONENTS. USE CAUTION WHEN DRILLING "TEK"
SCREWS INTO A BLIND AREA. TO PREVENT WIRING
DAMAGE DO NOT EXPOSE WIRING TO SHARP EDGES.

- 85340 (209) 723-9120 - FAX: (208) 723-9131 series 407X back el



Product Information Bulletin

OCTRON?® Four Foot FO30 XP SUPERSAVER® ECOLOGIC®

Fluorescent Lamps

SYLVANIA 30 Watt OCTRON FO30 XP SUPERSAVER
ECOLOGIC lamps operate on standard T8 instant start
systems and provide 6% energy savings over standard 32
Watt OCTRON lamps. At $.10 per kWh and 4000 hours of
operation per year, the 6% energy savings translates to a
savings of $2.80 per fixture per year for a 4-lamp fixture with a
normal ballast factor, instant start ballast. The initial lumen
output and 94% lumen maintenance of the OCTRON FO30 XP

SUPERSAVER ECOLOGIC lamp help assure that light levels are
maintained while energy is saved. These lamps pass the Federal

TCLP test, classifying them as non-hazardous waste in most
states. Group relamp to realize the benefits of these OCTRON

lamps in your facility.

Application Information

30 Watt, 4-foot, SUPERSAVER energy saving, T8 lamp
6% energy savings compared to standard 32W T8 lamp
ECOLOGIC - Designed to pass TCLP"

Initial lumens - 2850

* 94% lumen maintenance
» 3000K, 3500K & 4100K
» 82 CRI
* Retrofit lamp for existing T8 instant start systems
— 18,000 hour average rated fife @ 3 hrs per start

+ Approved on OSRAM SYLVANIA QUICKTRONIC®
PSX and PSN ballasts.

—- 24,000 hour average rated life at 3 hrs/per start
» Minimum starting temperature: 60°F
* Not dimmable
SYLVANIA OCTRON T8 ECOLOGIC fluorescent lamps
are designed to pass the Federal Toxicity Characteristic

Leaching Procedurs (TCLP) criteria for classification as
non-hazardous waste in most states®

1. TCLP test resuits are based on NEMA LL Series standards and

are available on request.
2. Lamp disposal regulations may vary; check your local & state regulations.

Product Availability

Lamp Type Wattage Color Temperature CR1
FO30/830XP/SS/ECO 30 3000K 82
FO30/835XP/SS/ECO 30 3500K 82
F030/841XP/SS/ECO 30 4100K 82

Applications

Retail

Office

Schools

Hospitals

Industrial

Many applications with T8 instant start ballasts
currently using 32W T8 lamps

Fixtures
Contact your local fixture agent for available fixtures.

Ballast information
Contact your OSRAM SYLVANIA representative for a list

of compatible electronic operating systems.

FLOS6R4

Application Notes

1. Recommended to be used on T8 F32 Instant Start circuit with
minimum starting voltage of 550V rms.

2. Not recommended to be used: (1) with Rapid Start circuits uniess
the open circuit voltage is greater than 550V, (2) at lamp ambient
temperatures below 60°F or in drafty locations, (3) on low power
factor ballasts or (4) dimming ballasts. Any of the above
situations could result in lamp starting and stabilization problems.

3. Can operate on QUICKTRONIC® PSX and PSN ballasts. 24,000
hours average rated life at 3 hrs per start.

4. Fixture must conform to ANSI C78.1 - 1991 requirements for
lumninaire design.




Sample Specification

Lamp(s) shall be OCTRON FO30
XP SUPERSAVER ECOLOGIC
lamp{s) having medium bi-pin
bases. Lamp(s) shall be
designed to pass the Federal
TCLP testin force at the time of
manufacture. Lamp(s) shall have
an average rated life of 18,000
hours at 3 hours per start when
operated on T8 instant start
ballasts, 2850 initial lumens,
94% lumen maintenancs at 8000
hours, a correlated color temper-
ature of (3000K, 3500K or
4100K) and a CRl of 82. The
OCTRON XP SUPERSAVER
ECOLOGIC lamp(s) shall be
operated on QUICKTRONIC*
electronic, high frequency
bakasts with complete system
warranty from the manufacturer
covering lamps and ballast.

Warranty information
QUICK 60+* watranty

for OSRAM SYLVANIA lamp
and ballast combination
Limited 36 month lamp warranty
and a five year ballast warranty
is possibleif both lamps and
ballast are provided by
OSRAM SYLVANIA. See

the QUICK 60+ warranty for
details and restrictions.

OSRAM SYLVANIA
National Customer
Service and Sales Center
18725 N. Union Street
Westfieid, IN 46074
Industrial & Commercial
Phone: 1-800-255-5042
Fax: 1-800-255-5043
National Accounts
Phone: 1-800-562-4671
Fax: 1-800-562-4674
OEM/Specialty Markets
Phone: 1-800-762-7191
Fax: 1-800-762-7192
Photo-Optic

Phone: 1-888-677-2627
Fax: 1-800-762-7192

OSRAM SYLVANIA
Baltast Division

800 N. Church Street
Lake Zurich, IL 60047
Phone: 1-800-854-0089
Fax: 1-847-726-6424

In Canada

OSRAM SYLVANIA LTD.
Headquarters

2001 Drew Road
Mississauga, ON LSS 154
Industrial & Commercial
Phone: 1-800-263-2852
Fax: 1-800-867-6772
Special Markets

Phone: 1-800-265-2852
Fax:  1-800-667-6772

Visit our website: www.sylvania.com

System Comparison

4-Lamp Instant Start Systems: FO32/700/SS/ECO vs FO32/700/ECO

Average System %
Lamp Initial Rated Ballast System Lumens @ Relative Relative Energy
Type Lumens Life (hrs.) Ballast Factor Watts 8000 hrs Lumens Lamp Life Savings 1PW
FO32/741/ECO 2800 15,000 4-lampiS .90 114 9070 100% 100% -~ 80
FO30/841XP/SS/ECO 2850 18,000 4-amplS .90 107 9645 106% 120% 6% 90
FO32/741/ECO 2800 15,000 4-lampls-L .77 98 7760 100% 100% - 79
FO30/841XP/SS/ECO 2850 18,000 4-lamplS-L .77 92 8250 106% 120% 6% 90
FO30/841XP/SS/ECO 2850 24,000 4-lampPSX .71 86 7610 98% 160% 12% 88
IS = Instant start, normal ballast factor IS-L = Instant start, low baliast factor
Ordering and Specificaticn Information
item Ordering Initial Mean Avg. Rated
Number Abbreviation Watts Bulb Base lumens Lumens’  Life (hrs.))? cCr CRI
22063 FO30/830XP/SS/ECO 30 T8 Medium bi-pin 2850 2680 18,000 3000K 82
22060 FO30/835XP/SS/ECO 30 T8 Medium bi-pin 2850 2680 18,000 3500K 82
22062 FO30/841XP/SSECO 30 T8 Medium bi-pin 2850 2680 18,000 4100K 82

1. Measured @ 8000 hours
2. Based on 3 hours per start on instant start bailasts. At12ho-.n-s/stan.averagerated§fe=26,000homsonhstantsta1balasts.

Qrdering Guide

FO 30 / 8 35 XP / ss / ECO
Fluorescent  Actual Wattage = 30 Actual  Color Temperature  EXtended SUPERSAVER ECOLOGIC
OCTRON CRI=82  30=3000K Performance Actual .
35 = 3500K wattage =30
41 = 4100K

Dimensions

(A) (B) ©)
A \ Maximum Base Face Max. Base M(gz)(.
B | Overall to Opposite Face to Outside
: C '! Length Pin Base Face  Diameter
o - ID fin) fin.) (in.) (in.)
FO30 47.78" Min. 47.41" 47.22" 11"
Max. 47.50"
Technical Information
Typical Fluorescent Lamp Mortality
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SYLVANIA, OCTRON, SUPERSAVER, ECOLOGIC and QUICK 60+ are registered trademarks of OSRAM SYLVANIA, Inc.
QUICKTRONIC is a registered tradermark of OSRAM, GmbH, used under ficense by OSRAM SYLVANIA, inc.

© 2003 OSRAM SYLVANIA % Printed on recycled paper. 11/03
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ECM No. 1 — Retrofit Stairwell and Parking Garage Lighting

Energy Savings Calculations

)
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Frank Hagel Building, Richmond California
Summary of Lighting Retrofit ECM-1

[Gility Rate Blended $0.10767 ]
Summary - Parking Garage and Loading Dock

Parking Fixture count 13
Loading Dock Fixture Count 42
Sum of QTY 55
pre-retrofit KWH 121,490
post-retrofit KWH 45,984
Annual KWH Savings 75,506
pre-retrofit kW demand 14.9
post-retrofit kW demand 8.8
KW Demand Savings 6.1
Total Saving $8,129.50
Summary - Stairwells

Sum of QTY 72
Sum of QTY 72
pre-retrofit KWH 36,582
post-retrofit KWH 5,267
Annual KWH Savings 31,315
pre-retrofit kW demand 4.176
post-retrofit kW demand 2.448
KW Demand Savings 1.7
Total Saving $3,371.60
TOTAL Savings

Sum of QTY 85
pre-retrofit KWH 158,072
post-retrofit KWH 51,250
Annuai KWH Savings 106,322
pre-retrofit kW demand 19
post-retrofit kW demand 11
KW Demand Savings 7.9
Total Savings $11,501.10




Frank Hagel Building, Richmond California
Summary of Lighting Retrofit ECM-1

Calculation - Parking Garage and Loading Dock

'Room Name Room Type  JAnnual Hours Existing Fixture QTY Existing Watt
Parking Garage garage 5110 150 watt h.p.s. 13 195
Loading Dock dock 8760 250 watt h.p.s. 42 295
Post burn hours Retrofit Fixture QTyY Post WATT
5110 new fixture 3F32T8/735/HBF+wire basket 13 114
5256 NF 6F32T8 HiBay reg. ballast factor+ sens 42 174
Pre kW Pre kWh Post kW Post kWh Saving kW | Saving kWh
2.535 12,954 1.482 7,573 1.053 5,381
12.39 108,536 7.308 38,411 5.082 70,126
Comments

Assumes that the parking lot fixtures are controlled by existing EMS system- which will remain

same burn hours on new fixtures.

Loading Dock fixtures-we were told burn 24 hours/7 days. Sensors should reduce run time on
new fixtures minimum 40%.

Calculation - Stairwells

Room Name Room T’ype Annual Hours _ |Existing Fixture QTY I'E';sting Watt
8760 OF2F32/T8/735 72
Stairwells Stairs 8760 OF2F32/T8/735 72 58
Post burn hours Retrofit Fixture QTY Post WATT
438 1F32/T8/835+7-watt cf+sensor 72 34
5110 1F32/T8/835+7-watt cf+sensor 72 7
Pre kW Pre kWh Post kW Post kWh Saving kW | Saving kWh
4.176 36,582 2.448 1,072 1.728 35,510
0.504 4,194 — -4,194
Comments

Assumes that 95% of the time, the stairwells are unoccupied and the 72 fixtures are in low 7-watt compact
fluorescent burning mode. When movement is detected in stairwells the other 5% of the time, the 72
new fixtures will activate the 1-lamp F32/T8/735 lamp to illuminate landing and stairs.

* Assume 7 watt demand is overshadowed by the larger fixture illuminating during demand hours




Lighting Retrofit ECM-1

Utility:
Electric Rate:

Pacific Gas & Electric (PG&E)
E-208S, (Secondary)

Year 1 Lighting 8,760 hr Blended Rate
Consumption Cost Total
On-Peak  Partial-Peak Off-Peak hrs/yr
Summer
Energy Rate, $/kWh: $0.15644 $0.08761 $0.08016
Operating Time, hrs/yr: 774 903 2,739 4,416
Purchased Power Offset by Engine, kW: 1.0 1.0 1.0
Energy Cost of Purchased Power, $/yr: $121 $79 $220
Winter
Energy Rate, $/kWh: $0.09338 $0.07995
Operating Time, hrsfyr: 1,586 2,758 4,344
Purchased Power Offset by Engine, kW: 1.0 1.0
Energy Cost of Purchased Power, $/yr: $148 $221
Total $121 $227 $440 8,760
Total Energy Cost, $/yr: $788 $0.0900
Total kWh 8,760
Demand Cost
Demand Applicable Demand
Demand Charge Time Charge
kW $/kW mos/yr $/yr
Summer Peak-Period 1.0 $13.35 6 $80
Summer Part-Peak Period 1.0 $3.70 6 $22
Winter Part-Peak Period 1.0 $3.65 6 $22
Summer Maximum Demand 1.0 $2.55 6 $15
Winter Maximum Demand 1.0 $2.55 6 $15
Total Demand Cost, $/yr: $155
Total Energy + Demand, $/yr: $943
$0.1077

Total Blended rate
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ECM No. 2: Griswold Automatic Flow Balancing Valve Re-Commissioning

Detailed Description of ECM:

The objective of this ECM is to verify the existing interior zone Griswold flow balancing valves to
confirm the distribution of chilled water throughout the building. This ECM is also intended to
provide stable flow of chilled water, resolve nuisance noises that have been noted in the
Griswold valves, and save energy. Complete and updated documentation is to be provided for
operation and maintenance.

The interior zones of the building are served by fan-powered terminal units. Most of these
terminal units are equipped with cooling coils to provide supplementary sensible cooling, in
addition to the primary cooling from the centrally supplied fresh air. Each terminal unit is
equipped with a thermal control valve (TCV) to modulate the flow of chilled water through the
terminal coil in response to the cooling demand of the zone. Each unit is also equipped with a
Griswold automatic flow-balancing valve (GV). The purpose of the Griswold valves is to limit
the flow of chilled water to the maximum design value of each coil. The Griswold valves act to
equalize the flow of chilled water throughout the secondary chilled water piping system, and
compensate for the pressure variations between floors. The Griswold valves are automatic
control valves and, unlike manual balancing valves, can maintain their flow settings with varying
flow and pressure conditions in the chilled water system.

Griswold valves are equipped with an orifice with a variable opening. Over the selected range
of pressure, for example 2 to 32 psig, the size of the orifice opening changes to maintain a
constant flow. When the supply pressure is higher, it pushes the internal cup in and results in
less free opening area available and thus more pressure loss. When the supply pressure is
lower, the return springs on the internal cup force it to expose a larger opening, and thus result
in a smaller pressure loss. Within the design range, the pressure fluctuations are compensated
and the flow across a GV is maintained nearly constant. However, if the GV is specified
incorrectly or the system supply pressure is out of range, lower than 2 psig or higher than 32
psig, the internal cup becomes a “fixed opening orifice” by pushing out or in to its maximum or
minimum opening positions, respectively.

When a GV is used in line with a fan coil unit and a modulating flow control valve, the Griswold
valve acts to limit the maximum flow through the coil. When the modulating flow control valve
is fully open, the Griswold valve maintains the chilled water flow at the specified maximum. As
the modulating valve closes, the pressure drop across the Griswold valve decreases. Below the
minimum control pressure drop, the Griswold valve has a fixed orifice and acts as a variable
flow device, allowing the modulating valve to control the flow. The Griswold valve also acts as
a variable flow device if the system pressure increases beyond the control range of the Griswold
valve.

Catalog information describing the application and operation of Griswold valves is included
following this ECM description. Griswold valves are available in different pressure ranges, with
different return springs and orifice cuts. Each GV is individually specified, ordered, and labeled.
If the GV used was a generic replacement or leftover from another project, it may not have the
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correct internal cup and spring. As a result, abnormal interactions between the GV and its
immediate flow control valve can happen.

Overall, there are approximately 196 interior fan coil units (FCUs) equipped with Griswold valves
and 50 perimeter units equipped with circuit setter valves. The majority of the 2-pipe FCUs that
serve the perimeter zones of the building are equipped with Bell and Gossett (B&G) circuit
setter valves (instead of Griswold valves) to limit the maximum flow to each FCU. These are
manual balancing valves and are not included in this ECM. A few perimeter zone FCUs have
Griswold valves, in lieu of B&G circuit setters — they are also not included in this ECM.

Pictures of Griswold valves are shown below.

amsSwoLD
CONTROLS SET’MNl -
aiig baeien il
HOUSING STAINLESS
STEEL
SPRING

3 COMPUTER
100% STAINLESS STEEL DESIGNED AND
PISTON (CUP) IS THE PRECISELY CUT
ONLY MOVING PART. IT ORIFICES
1S NOT PLATED

F_I'gure--t

Internal Flow Regulating Cartridge

The building operating staff has observed that a number of Griswold valves appear to be
working improperly. These observations include:

1.

Some Griswold automatic water balancing valves on the fan coils (interior zones) are not
working properly to equalize flows in the chilled water distribution system.

Hunting (unstable valve operation) and acoustic noise occurs on some (<10 units)
Griswold valves, primarily on the 5th and 6th floors.

Interactions between the Griswold valve and the modulating thermal control valve on
the above FCUs are believed to cause this hunting. Following the recommendation of
the original design engineer a few years ago, the cartridges of these Griswold valves
were removed and the noises ceased. It is suspected that these units use more chilled
water than others.

Some of the Griswold valves are installed next to the associated thermal control valves,
which are different from the typical approach of installing the Griswold valve on the fan
coil inlet and the thermal control valve on the fan coil outlet.

Some Griswold valves appear to have incorrect labels that are not consistent with the
majority of the valves and what is shown in the balance report or as-built drawings. It
is suspected that the original valve was replaced without documentation.

SES conducted a review of the installation of the Griswold valves during the Detailed Energy
Study. This review included discussions with application engineers from Griswold, review of the
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original design of the Griswold valves for the building, and inspection of the selected valve
installations including comparisons of the flow and pressure ratings of the valves with the
requirements of the FCU location. SES’ findings are listed below:

1. The Griswold valves and thermal control valves are intended to control the flow of
chilled water in different flow ranges. The Griswold valve maintains a constant flow of
chilled water within a selected range of pressure loss across the Griswold valve. The
Griswold valve is intended to limit the flow through the coil to the specified maximum
flow when the thermal control valve is fully open. The thermal control valve controls
water flow in response to the zone demand in a flow range that is below the control
range of the Griswold valve. At reduced flows, the Griswold valve acts as a fixed orifice
rather than as a flow control valve.

2. With current operation, chilled water is over-supplied to some FCUs, forcing the
Griswold and thermal control valves to operate at pressures beyond their design ranges
resulting in interactions between the valves.

3. Manual circuit setter valves will not provide improved performance and will not
automatically react to system pressure/flow fluctuations. Therefore, they are not
recommended to replace existing Griswold valves.

4. The chilled water flow design for all interior zones appears to be adequate based on
thermal performance observed. There is no need to re-design or re-balance the entire
system. The need is to provide a reliable and credible water flow documentation for the
interior zone FCUs.

5. Each existing Griswold valve (model 3052BGNO) uses a 2-to-32-psig cartridge, with a
nominal pressure loss of 7.4 ft. H,O in the design flow range. This model has an
integral Y-strainer and a ball valve.

6. Existing UltraZ model Griswold valves are no longer manufactured, however,
replacement cartridges with varying ratings are available from Griswold, e.g., 1-to-14
psig cartridge has a 3.5 ft. H,O pressure loss.

7. The labels of a few existing Griswold valves do not show the fan-coil IDs as the majority
has. Itis a clue that they were replaced from the batch originally ordered. This may be
the result of a corrective action from the original water balance, or an incorrect
application. Their performance may or may not match the design condition. Thus,
special attention will be paid to these valves.

8. According to the application engineer at Griswold, the Griswold valve and thermal
control valve can be installed on either side of the fan coil unit.

9. The energy savings associated with replacing the existing valve cartridges with lower
pressure loss cartridges is small.

10. A separate ECM to be implemented in this program, variable flow chilled water pumping,
is expected to alleviate the over-pumping and valve noise situations, and provide
significant energy savings.

Recommendations and scope of work:
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SES recommends that the existing Griswold valves be retained. Each of the valves will be
evaluated to ensure the proper valve is installed and is operating properly. The proposed scope
of work is as follows:

1. Document the baseline pressure and flow of the overall secondary chilled water system:

1.1 Override the EMS controls to fully open all the thermal control valves at the (196)
VAV boxes located in the interior zones on floors 2"-6™ to simulate the peak load
condition. This task is performed by building operators with SES assistance.

1.2 Lock the secondary chilled water system bypass solenoid valve on the basement
level between the supply/return headers at closed or nearly closed position, to
maximize the savings.

1.3 Document the running status of the secondary chilled water pumps (1 or 2 units),
RPM, kW draw.

1.4 Calibrate and document the pressure gage readings at the pump suction and
discharge.

1.5 Measure the flows in the (4) 4” and (6) 3” branches by measuring the pressure loss
at the appropriate calibrated balancing valves (CBV). They are easily accessible in
the ceiling spaces of floors 2-6, near the vertical shafts in the building.

1.6 Compare the total flow with the pump curve.

2. Document the secondary chilled water flows in the (196) VAV boxes located in the
interior zones of the 2"-6™ floors under the above condition.

2.1 Measure the baseline pressure loss across each of the 196 Griswold valves at the
as-found conditions, using the built-in pressure taps with Sysco connectors and a
calibrated pressure differential meter by Griswold.

2.2 Open the Griswold valves, inspect and clean if debris is found. (The built-in
strainers on each GV are said to be cleaned once a year, and the chilled water
system is said to be generally clean.)

2.3 Remove and inspect the flow control cartridges; document the external sticker
labels and stamped rating (e.g. 10-2 means 10/2=5.0 gpm) on the internal
cartridges for all (196) Griswold valves.

2.4 Return valves to service and measure pressure loss, using the built-in pressure taps
with Sysco connectors and a calibrated pressure differential meter by Griswold.

3. ldentify the Griswold valves with cartridges removed a few years ago — less than 10
units, according to the operator. New cartridges will be specified, ordered, and installed
in these locations.

4. ldentify, specify, order, and replace Griswold cartridges with improper pressure or flow
ratings with new correctly sized Ultra Z cartridges. SES assumes and will change up to
10 units in this category. Any other modifications necessary found later beyond that is
not included and should be a change order.
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SES will document the air flow/temperature performance for each of the (196) fan-coil
units, using data available from the EMS monitor. Spot calibration may be performed to
validate the accuracy of selected temperature sensors. SES assumes all sensors are in
working conditions and a system-wide calibration or adjustment is not required. SES will
identify and provide a list of broken items found during the course. It is SSA/GSA’s
responsibility to repair/repair, so SES can continue and complete the work in the scope.

5. SES’ construction plan is based on the premise that the existing FCUs with Griswold
valves are functioning and can be isolated and drained in clusters with 5-10 units, as
indicated by the facility operators. If the actual piping configuration, building
operations, or tenant specific requirements would not allow working in such clusters and
require significantly more mobilization time or repair before work can resume, SES
would have to submit a change order.

6. SES will make reasonable effort using scaffolding, articulating ladders or similar to avoid
requiring moving furniture and/or cubicle arrangements. SES will protect the area under
the FCUs that are being worked and carefully coordinate the effort with SSA on-site
staff. Should circumstances require extra work including moving furniture or cubicle
disassembly, SES would to then potentially submit a change order to the SSA/GSA for
the additional work.

Location Affected:

This ECM will impact the fan coil units (FCUs) with secondary chilled water coils in the interior
zones of the 1% to 6" floors.

Interface with Government Equipment:

This ECM involves equipment associated with the secondary chilled water distribution system,
including FCUs. This ECM will be performed after the ECM to implement variable flow
secondary chilled water pumping, due to the impact of chilled water flow on the performance of
the Griswold valves.

Proposed Equipment Identification:
Existing Griswold automatic balancing valves for the interior zones, mostly Model 3052BGNO.

Physical Changes:

The performance of each existing Griswold valve will be evaluated. Some existing Griswold
valves will be fitted with new cartridges. Some Griswold valves currently cannot be isolated on
both the inlet and the outlet sides. Accordingly, draining of isolated portions of the chilled
water system may be needed if replacement of any parts is necessary.

First Year Energy Savings:

Energy savings associated with the improved performance of the Griswold valves will be
captured primarily with the ECM to implement variable flow chilled water pumping. A small
amount of savings that directly involves the Griswold valves will be obtained by replacing some
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of the valve cartridges with new cartridges having a lower pressure loss. Estimated energy
savings from changing the cartridges is as follows:

Electric energy savings: 4,771 kWh

Energy cost savings: $755 per year

Manufacturer’s design pressure loss is 7.4 ft. H,O and 3.5 ft. H,O for the two types of valve
cartridges. After reviewing the water balance data collected by SES engineers and interviewing
operators, it is assumed that the existing Griswold valves are 50% above design flow/loss. It is
also assumed that the new water balance will be achieved using equal numbers of the two
types of cartridges at balanced flow/loss conditions. See the information following this ECM
description for details.

Utility Interruptions:

None. Selected FCUs may need to be out of service for a brief time period. However, the work
can be performed during unoccupied hours.

Agency Support:
Coordination with the building occupants for construction activities is needed.

Potential Environmental Impact:
This ECM will provide positive environmental benefits related to reducing energy use.

ECM Project Schedule:

The project schedule including this ECM is included in Appendix B. This ECM work should be
implemented in parallel but ultimately completed after ECM 6, VFDs for SCHW Pumps.

Supporting Information:
See the information following this ECM description for ECM calculation and reference materials.
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ECM No. 2 — Verify & Document Griswold Automatic Flow
Balancing Valves

Equipment Identification Cutsheets
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A WORD ABOUT BALANCING AND
GRISWOLD CONTROLS

Griswold has manufactured automatic Ultra Z valve with the accessible

j flow control valves, to balance hydronic cartridge, the FlowCon ABV valve with
systems, since 1960. We have always been the internally adjustable cartridge and
innovators and thereby, offer you a wide the FlowCon SH valve with the externall

| selection of automatic flow control valves  adjustable cartridge. We were the first to
with features not offered by others. These give you a 5 year warranty and continue
include the compact multi-function to do so on all our valves.

AUTOMATIC VERSUS MANUAL BALANCING OF
HVAC HYDRONIC SYSTEMS

HVAC Hydronic systems primarily use 1. FEWER VALVES REQUIRED

chilled water and hot water as the medium of - _ R
heat transfer. The proper operation of the Systems utilizing automatic flow control valves

y hydronic system depends on the proper require far fewer balancing val.ves than systems
: distribution (balance) of this water to all that are manually balanced. Figure 1 shows a

j parts of the system under design load, as well ~ Schematic of a system serving 18 heat transfer
as, all part load conditions. (heating or cooling) coils.

The manual system, shown on the left, requires

a total of 27 valves whereas the automatic

system, on the right, requires only 18 because it
does not .

Automatic balancing has numerous
advantages over manual balancing.

require the

NOTE: The Automatic Flow Control Valves are shown on the coil return side. e
Griswold also makes valves that are installed on the supply side. Flow partner
control accuracy of both valves is the same. balancing
»
MANUAL BALANCING VALVE (TYP) COIL (TYP.) valves

(shown in red)

1
I

g g A - IZ on the risers
' . and the
: - ‘;ﬂ branches.
~ = ; As each
A M terminal unit
automatic

flow control
valve is self

“,Ejm [:IIZ! ] balancing
I

=

=
O
Usl Usl O
0
0
s

over a wide

‘ | i | il 3 .
; ?g’ Ig i | AUTOMATIC differential
s T fowearme | preseure
. - . = i control
27 VALVES REQUIRED IN ONLY 18 VALVES REQUIRED IN range, the
MANUALLY BALANCED SYSTEM AUTOMATICALLY BALANCED SYSTEM )
flow through

OMPARISON OF THE NUMBER OF VALVES'REQUIRED ! the risers
+ AUTOMATICVS. MANUAL BALANCING . 5% and branches
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is also automatically controlled (balanced)
without the use of additional valves.

The elimination of the manual partner

y balancing valves on the mains, risers and
branches, in turn, eliminates the head loss
through them. Hence, the system head loss is
reduced which lowers the pump brake
horsepower (BHP).

- , G e e o
s EESE : AR O
TER-FLOW:B s
E o T T e R R
[ AL LOAD'AND FLOW/CO
‘. A AN WS i Ao

Properly designe d manufactured

automatic flow control valves will control
flow to within plus/minus 5% of design.
All Griswold valves come with this guarantee.

Unlike the manual balancing valves :

(a) Automatic flow control valves have a
spring loaded cartridge that dynamically
absorbs the pressure fluctuations resulting
from changing flow conditions due to varying
heating/cooling loads.

(b) A change in differential pressure (AP)
across the automatic flow control valve does
ot change the flow through it.

(c) Flow through any given automatic flow

. control valye will not change when the flow

through an adjacent valve is increased or
decreased. B

In a manually balanced system, the flow
accuracy is dependent not only on the quality
of the valves but also on the expertiseé of, and
the effort dispensed by, the person/s
conducting the balancing procedure. Even
then, flow balance is conducted at design load
only and the manual balance valves are set
accordingly. After the initial balancing effort,
the flow through any given manual balance
valve in the system, will still vary as the AP
across that valve changes with system
conditions. On an average, do not expect
manually balanced systems to be more
accurate than plus/minus 15%.

For a typical 100 ton chilled water system
with automatic balancing, the flow will be
ithin plus/minus 12 gpm as compared to
ius/minus 36 gpm for a manual system. If
ohe flow is much lower than design, one
or more coils may not get enough chilled
water. If the flow is much greater than
design, you pay the penalty in higher
utility bills due to higher pump BHP.

/ PLUMBING RESTRICTIONS

An automatic flow control valve
can be plumbed anywhere in the
line. Proximity to pipe bends,
fittings, etc., upstream or
downstream location, horizontal or vertical
orientation, does not affect its performance.
To retain the calibrated accuracy of manual
balance valves, there must be a minimum
length of unrestricted straight pipe, upstream
and downstream. The actual recommended
minimum length varies by manufacturer;
however, 3 to 10 pipe diameters upstream and 1
to 2 pipe diameters downstream is typical.

The procédure to manually balahce a system
is very labor intensive. Each time a valve is
adjusted, the flow through other valves will

change including flow through those ‘that

-were previously set. Hence, the previously set

valves must be reset, which in turn affects
the flow through other valves............ and so
on. In a large system, a minimum of 3 resets
per valve is generally required. Also, the
actual labor that will be required is difficult
to estimate.

On the other hand, each automatic flow
control valve is self balancing as soon as the
pump is turned on. Therefore, the entire
hydronic system with many such valves self
balances. The only labor required is for flow
verification. The pressure drop across each
valve is measured by using the ports provided
on the valve body. As long as this AP is within
the control range listed on the valve tag, the
flow, which is also listed on the tag, will be
within plus/minus 5%. '

The total labor required for flow
verification of an automatic system should
be no more than 15% to 25% of that
required to balance a manual system.

Very often, space renovation in an existing
building also changes the heating/cooling
requirements of that space. For example, an
open office area that is converted into a large
conference room will require more cooling
due to the additional sensible and latent



heat from the people. This
may result in an additional
fan-coil unit for the
conference room. Figure 2
illustrates this scenario for a
Manual vs. Automatic system.

Chilled water systems with variable speed
pumping save a lot of energy. As the buildin,
cooling load decreases, you can reduce the

total amount of chilled water being circulate
If this is a manually balanced building, as by slowing down the pump. Since the pump
shown in Figure 2 on the left side, valve power is proportional to the cube of the
MBYV #5 would have to be added and speed, reducing the speed by only 33% (whic
manually set. However, doing this would is very common) reduces the power by about
70%!
However,
MBV #1 AFCV #1 reducing th
o= == total chilled
g water flow
F does not
mean that
all coils in
! the building
individually
want the
same
reduction in
flow. For
MBV #3 . AFCV #3 exfmpfl, on
a typic
@"‘g = = spring day s
) 1:00 p.m,,
v ) MBV=MANUAL v A (AFCV=AUTOMATIC '} the total
s iBALANCING g UNLIKE IN {FLOW CONTROL chilled wate
E aﬁv | AEVE g‘?gygﬂ- (AT B r;::quirement
[MANUAL SYSTEM]| NOVALVE  *° ) [AUTOMATIC SYSTEM] of an 8 story
REQD HERE. office :
building wil.
_ ' ' . generally b«
“FIGURE2 * - 2, - SPACE RENOVATION COMPARISON - =, ;0 o -2 much less
than on a
hot summer
change the flows through existing valves (design) day. However,-the air-handler
MBYV #1 through MBV #4 and they would serving the filled-to-capacity cafeteria, on the
also have to be reset. Similarly, upstream first floor, will require almost 100% (of
branch/riser balancing valves (not shown) design) chilled water. A building with
- may also have to be reset. The resulting labor  automatic flow control valves will give you
{i cost can be significant. this diversity whereas one with manual
X i : t. Let’
i o with atoma oy ol ST R L2 ke ko
valves, as shown in Figure 2 on the ri ide, .
| you would only have to add valve AFCV #4. Figure 3, to understand why.
1 Because these valves have wide control The schematic at the top shows the design
1 ranges, they would all automatically self load condition. The system operation point,
' balance to provide the required flows. at design load, is at (say) 125 feet of pump
’ No labor would be required to set the head. The head loss across the various
; new valve or to reset any of the existing elements (which add up to 125 feet)
valves. for the cafeteria circuit, is as shown. Since
; the cafeteria is on the first floor, the head
loss through the risers is negligible and is
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PUMP SPEED = 100%

[MANUAL OR AUTOMATIC BALANCING |

OF CIRCUITAB = 18'

i

CAFETERIA
COIL

TO/FROM OTHER A BUILDING COILS
t
5 447
i 8 . =h
HEAD LOSS == 1@ 5o  REQUIRED COIL FLOW = 100%
THROUGH REST ' A @ ) d ACTUAL COIL FLOW =72%
OF CIRCUITAB = 7.8 7.3 [FLOW DEFICIT = 28%
J CAFETERIA
colL fm e e '
&7 REDUCEDLOAD i AFCV=  AUTOMATIC ;
- PUMP SPEED = 67% ; FLOW CONTROL VALVE !
[MANUAL BALANCING : :
IMBV= MANUAL ;
TO/FROM OTHER \/\ BUILDING COILS o BALANCING VALVE
26"
B i f gy |
HEAD LOSS —= = @ 10 REQUIRED COIL FLOW =100%
THROUGH REST A @ . ACTUAL COIL FLOW = 100%

[NO FLOW DEFICIT]

TO/FROM OTHER BUILDING\/\ CoILS AFCV R
: OR E .
: , MBV ; g
1 N T
HEAD LOSS e e eITe= 10 REQUREDCOLFLOW= 100% e
THROUGH REST Lo @ = ACTUAL COIL FLOW = 100% e
OF CIRCUITAB = 15" | 14 NO FLOW DEFICIT
J careTERIA | J
| coiL
L‘“. DESIGN LOAD

=“=@'=== REDUCED LOAD

65' PUMP SPEED = 67%

|[AUTOMATIC BALANCING]

FIGURE 3

ignored. Please note, for design flow at design
head, the head loss through the manual
balancing valve is the same as that through
an automatic flow control valve (86 feet).

The schematic in the middle shows what
happens when system flow is reduced (by
lowering the pump speed to 67%), if the
system is manually balanced. At the lower
gspeed, the pump head will be smaller. Let’s
assume it decreases to 65 feet. Since nothing
else has changed in the cafeteria coil circuit,
the head losses through the various elements
will decrease proportionately and now add up
to 65 feet instead of 125. Since the head loss
through the manual flow control valve is
reduced to 44.7 feet and since flow is
proportional to the square root of the head
loss, the flow through the manual balancing
valve (and the coil) is reduced to 72%
(square root of 44.7/ 86). There is a flow
deficit of 28%.

VARIABLE SPEED PUMPING -

The schematic at the bottom shows what
happens when system flow is reduced by
the same amount (pump speed again
lowered to 67%), if the system has
automatic flow control valves. Again, the
pump head decreases to,65 feet. However,
the head loss distribution is not
proportional. Instead, the cartridge inside
the automatic flow control valve moves by
a precise amount, to absorb only 26 feet of
head and keeps the flow at the required
100%. With the automatic flow control
valve, there is no flow deficit at
reduced system flow and reduced
pump head.

(Note: In all three schematics of figure 3, all
losses in the pump room are ignored for
clarity of discussion.)



At the heart of every automatic flow control
valve is the cartridge whose design, materials
and manufacturing tolerances critically affect
valve performance.

Some companies offer you only one type
of cartridge, in various sizes, for all their
valves because all their valves are non-
adjustable single flow. If you want to change
the flow, you have to replace the cartridge.
Griswold offers you single and multi-flow
valves. We have a total of 4 types of
adjustable and non-adjustable cartridges,
allowing you tremendous flexibility in
applications. The description of each cartridge
follows. Also, at the end of this section on page
9, there is a quick reference table for all
Griswold cartridges.

serlozsd HE 2 JAIND RV S .
This is our most popular cartridge. It is a
single flow, 100% stainless steel cartridge.
Its construction is shown in the cut-away
photograph below, as Figure 4.

It consists of a hollow piston (also referred to as
the cup) inside a housing. The piston has

several ports (orifices) of ot
various shapes and sizes STQE"LLESS
that are designed by HOUSING

computer and cut
very precisely. It
has a unique
noise reduction
feature; the
ports are divided
into segments

to eliminate the
gushing noise of
water flowing
through a single
large port.

ALL STAINLESS STEEL
PISTON (CUP) IS THE
ONLY MOVING PART.

IT 1S NOT PLATED.

GRISWOLD AUTOMATIC FLOW
CONTROL CARTRIDGES

The piston moves inside a housing against a
spring and is the only moving part. For every
flow rate, there is a unique combination of pC
shapes and sizes.

The operation of the cartridge is illustrated i
Figure 5.

The function of the cartridge is to keep
flow constant, while absorbing the
dynamic pressure fluctuations in the
system, within its differential pressure
control range.

This control range is shown in green in Figure
If the upstream pressure increases or
downstream pressure decreases, the cup moves
further into the housing to decrease the total
orifice area by a pre-determined precise amount
the upstream pressure decreases or downstrear
pressure increases, the cup moves further out o;
the housing increasing the total orifice area, ag:
by a pre-determined precise amount.

Mathematically in the flow equation,
Q = Cv VAP
where Q = Flow (gpm)

Cv = Cartridge flow coefficient
(dependent on orifice area)

AP = Differential Pressure (PSID)
.across the cartridge

the Cv is varied
precisely in reaction to
dynamic changes

in AP, to keep the

flow constant.

Since the Griswold
control ranges are quit
wide, you don’t have to
be very accurate in
calculating the pressur
drop; just verify that
the differential
pressure will stay
within the control
range you select.

STAINLESS
STEEL
SPRING

COMPUTER
DESIGNED AND
PRECISELY CUT
ORIFICES



a fixed orifice
device, varying
flow based on the
out-of-range
differential
pressure.

Desired
Flow

You do not have to worry
about the cartridge ever
shutting off the flow
completely because a
minimum orifice area is
always open.

THE HLFLOW CARTRIDGE

P
S ormu TN

Today, many engineers want
more than a properly
functioning hydronic system.

Below the control range, the Within the wide control range, the Above the control range, the They are demanding two
cartridge acts as a varniable cartridge modulates in response to cartridge acts as a variable flow g .

flow device allowing flow to pressure differential changes to device allowing flow to vary above addltlonal thlngs more ﬂOW
vary below the rated maintain a fixed flow rate within +5%  the rated amount. and a lower pressure drop
amount. ' accuracy. (head loss) through the

FIGURE 5 P, " CARTRIDGE OPERATION Seas ¥ automatic flow control valve.

If (very unlikely), the differential
pressure across the cartridge falls
below its control range (gray colored
area in Figure 5), the cup will come
all the way out, exposing the
maximym onﬁce area. Similarly
(equally unl1kely) if the differential
pressure across the cartridge rises
above its control range (blue colored
area in Figure 5), the cup will move
all the way in, exposing the
minimum orifice area. In both
cases, the cartridge will now act as

" HIFLOW CARTRIDGES
IN WAFER VALVE -

. T o H o

[ N



The higher flow allows them to  Figure 8) with either a head loss of 30 feet

select a smaller size valve and a nominal control range of 8 to 128
(resulting in a lower first cost) PSID or a head loss of 18.4 feet and a
and the lower pressure drop nominal control range of 2 to 32 PSID.
reduces the pump BHP. Instead, if you select one with Hi-Flow

i ) cartridges, the valve size would be 10~ (see
X To fill this need, Griswold offers a selection marked with green ovals in Figur
i newly developed Hi-Flow all stainless steel 8) with a head loss of only 11.5 feet and a

cartridge as shown in Figure 6 on page 6. It is nominal control range of 5 to 32 PSID.
used in multiples, in wafer valves, as shown in

Figure 7 on page 6. Would you ever select the larger size (127)
. valve? Yes, if you had a retrofit situation
Figure 8 shows a Griswold Wafer valve where you could not replace/modify the
specification sheet. If the building design existing pump which was so oversized that
requires a wafer valve that con.trols flow at your valve had to absorb more than 32 PSI
u 2000 gpm and you select one with Standarg the maximum pressure difference for the
Flow cartridges, the valve size would be 12 Hi-Flow cartridge. In this case, the proper
(see selection marked with red ovals in selection would be the

12” valve with the
nominal control range o

& 12D 8 to 128 PSID.

128

AT

] 3057 SEesA. | QUD The Hi-Flow cartridge
p L ST N ST I R R design also allows
; Nl e R P B N 5.0

suspended particles, in

5 LA s dirty water, to pass

e through very easily.
1,050 Hence, it is ideal for
L1650 controlling condenser

225D water flow.

12750 Many times, you want

the flexibility of
WHIGH CAPACITY - |- adjusting the flow

(gpm) through a coil in
=6 Ty the field, instead of
= ) specifying a single
e flow during design.

L NA | NA One example, for a new
o N PV |- A W building, is a big CAD
; b Minimu M S WA | A room with several work
: P Maimum GPM VA | NA stations, cooled by its own
SO Minimun 6l 100 | 135 fan-coil unit. The owner

will be selecting the
computing, printing and
plotting equipment later.
Since you don’t know the
exact equipment load,
which typically accounts
for over 60% of the fan-
coil load in such a room,
you cannot specify the
flow and you would
rather not “guesstimate”.
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s Final Proposal Updated: May 20, 2005

2, Wil & The Hagel Federal Building Page 14 of 89 GSA

ECM No. 3: Install 17kW Photovoltaic System

Detailed Description of ECM:

SES proposes a commercial-scale 17 kW solar photovoltaic (PV) array for the open roof area
above the sixth floor roof of the Hagel Building. Photovoltaic solar cells can be mounted on
open roof areas and are available that lie flat on the roof or mounted on racks that are tilted
toward the sun. SES’ proposal is based on an integrated self-ballasted system that lies flat on
the roof without roof penetrations. The system is of lightweight design so that no structural re-
design is necessary. However, structural engineering analysis will be performed as part of
sound design practice.

Photovoltaic systems are passive systems that have the benefit of virtually zero maintenance
other than keeping the solar panels clean. Generating electricity via a PV system will bring
environmental savings because PV has virtually no environmental impact. In addition, SSA/GSA
can anticipate positive publicity from the installation of a Photovoltaic power system.

SES proposes the installation of 30kW Photovoltaic system.

The Scope of Work is as follows:

e Remove existing rock on roof.
e Furnish and install 17 kW AC Photovoltaic solar cells on the roof of the building.
e Furnish and install DC/AC inverter and associated transformer and disconnect.

e The system will be interconnected in a 100 Amp subpanel on the basement level. An AC
disconnect will be placed within 10 feet of the electric utility meter in order to comply
with NEC code. In the even of an electrical outage, an automatic switch in the inverter
will shut off all power/current to the building. The inverter will turn on automatically
when utility power is restored.

e Related electrical work.
e Design-Build of electrical, structural and engineering
e All necessary labor associated with permitting and securing utility rebates

e Monitoring software system that will provide live, real-time dynamic data with 24-hour
web access. This system will provide accurate accounting of revenue-grade energy
generation, and solar/weather related data.

e Data monitoring and educational display kiosk for public viewing of PV energy
performance.

Location Affected:

This ECM will affect approximately 2,500 square feet of the open roof area. Modifications will
involve installing the 17 kW Photovoltaic system. Crane access near the building will be
required to hoist the solar equipment to the roof level.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. WSempra Energy'
oy
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Interface with Government Equipment:

The PV system will be interfaced with an electrical panel in the basement electrical room. No
roof penetration will be required for the roof-integrated PV system.

Proposed Equipment Identification:

The equipment includes PV system manufactured by ASE or equivalent. The net AC output will
be a minimum of 17 kW.

Physical Changes:

The physical changes will involve the installation of PV system on the roof and associated wiring
and cables to the nearest electrical panel.

First Year Energy Savings:
Estimated energy savings are as follows:

Energy Electric Savings: 28,364
Energy & Operation Cost savings:  $2,921

Estimated energy savings are based on the avoided electricity purchase generated by the PV
system. To be conservative, no credit has been assumed for demand savings because a lack of
generation during any single 30 minute period during on-peak times each month will result in a
demand charge. Thus a single cloudy day during the month will eliminate or greatly diminish
the demand savings. Based on the California Energy Commission (CEC) Incentive Program, PV
systems are eligible to receive an incentive of $2.80/Watt for qualified applications submitted
prior to 6/1/05. The incentive amount will change to $2.60/Watt for applications submitted
after 6/1/05. Details of the calculated savings are provided following this ECM description.

Utility Interruptions:
No down time is required. Limited to time required installing the PV system.

Agency Support:

Limited to performing routine maintenance and services which primarily includes washing the
PV panel array twice each year. Some scheduling and coordination is needed to support the
construction.

Potential Environmental Impact:

This ECM will benefit the environment by displacing power plant fossil fuel used for power
generation with clean renewable generated electricity.

ECM Project Schedule:
The project schedule including the implementation of this ECM is included in Appendix B.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @)Sempra Energy'
oy
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Supporting Information:
For savings calculation, see the information following this ECM description.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. Q)Sempra Energy'
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Appendix I: Equipment Information/Cut-Sheets
A. ASE-315-DG/50 315 Watt Solar Module, RWE SCHOTT Solar (see cut-sheet).

The RWE Schott Solar ASE-300-DGF/50-315 PV module is specified for this system. The
ASE PV module has a heavy-duty aluminum frame with a dual glass encapsulate. Glazing
both the front and back of the module leads to a class A fire rating and durability that is the
best on the market. As a perfect moisture barrier, the glass-on-glass construction provides
the longest possible module life. A framed module is more rugged and damage resistant
than a frameless laminate. This reduces the likelihood of breakage during installation or
service during the lifetime of the system. The CEC PTC rating of this panel is 282.8 Watts,
and there is a .25% annual electrical performance degradation factor. Additional ASE PV
module benefits include:

* Large Area Module - Using the 315 watt modules reduces installation labor,
reduces the number of connection points in the array, and provides a simple, clean
installation. —_—

* 20 Year Warranty - The modules include a limited power warranty that quarantees
the output of the modules for a period of 20 years.

- * Factory Tested Quick Connectors - greatly reduce wiring time and reduce field wiring and
L ). safety problems. Maintenance personnel can isolate and remove a module safely from the
- array field even under full sun illumination.
* UL Listed - These modules are UL and CEC listed, and are manufactured in the U.S..

B. Xantrex, 20 kW, PV20-208, (see cut-sheet)
The Xantrex inverter is UL and CEC listed, and is manufactured in the U.S.

C. FS-SunRoof System (see cut-sheet)

18



The World’s Single Most Powerful Photovoltaic
Module is also the Most Reliable.

Utilized in a wide range of on- and off-grid applications, the ASE-300/DGFE-50 is the
world’s premiere solar power module. Extremely powerful and reliable; built to the
highest standards, the module delivers maximum performance in large systems that
require higher voltages, including the most challenging conditions of military, utility
and commercial installations. For superior performance, quality and peace of mind,
the ASE-300 is renowned as the first choice among those who recognize that not alt
solar modules are created equal.

Faster Installation

* large surface area requires fewer interconnects and structural members

= All module-to-module wiring is built right into the module

*  Multi-Contact Plug-n-Play connectors mean source-circuit wiring takes just minutes

* Unique mounting systems available for residential and commercial roofs eliminate
need for traditional mounting rails, heavy ballast, and roof penetrations

More Reliability

® Bypass diode protection for every 18 solar ceils in series, thus minimizing power
loss, and mitigating overheating/safety problems

* Advanced encapsulation system ensures steady long-term module performance
by eliminating degradation associated with traditional EVA-encapsulated modules

* A weather barrier system on both sides of the module protects against tears,
perforations, fire, electrical conductivity, delamination and moisture

* Patented no-lead, high-reliability soldering systern guarantees long life and
ensures against environmental harm should the module break or be discarded

Higher Quality

* Each of the module’s 216 individual semi-crystalfine silicon cells is inspected and
power matched to ensure consistent performance between modules

= Every module is tested utilizing a calibrated solar simulator to ensure thal it meets
or exceeds minimum labeled electrical ratings for power, voltage, and current

*  Module-to-module wiring loss is factored into the module’s labeled electrical
ratings by testing through the module’s cable/connector assemblies

Independently Certified

®  The ASE-300-DGF/50 is independently certified to meet both IEEE 1262 and IEC
1215 Standards.

= |tis also the onfy module in the industry to receive a UL (Underwriters
Laboratories) Class A Fire rating.

Flexible Versions

*® The ASE module is available with power ratings of 285, 300, and 315 watts,
A variety of wiring options, three frame finishes, two back-skin colors, and modules
without frames are also available upon request.

Additional RWE SCHOTT Solar Advantages

= For reliability, energy savings, and a dramatic reduction in material wasle,
RWE SCHOTT Solar has developed the patented EFC (Edge-defined, Film-fed
Growth) process that allows material-intensive wafer sawing to be replaced by
highly efficient laser cutting.

ASE-300-DGF/50
Solar Module

.
A

ASE-300-DCF/S0 dioce Crystaliine octagonal Si

housing with bypass tubes are drawn from
diodes, LV resistant the meit, then faser cut
cables with MC@- into wafers, There are no
connectors. losses due to sawing.
Designation:

DG = Double Glass

F . Frame

/59 = Nominal Voltage at STC

SCHOTT Solar



( W urrent/voltage characteristics with dependence Electricat data
'n irradi d module-t ture. . . .
LI e il The electrical data applies to standard test conditions (STC): S
Aoy Irradiance at the module level of 1,000 W/m’ with spectrum AM 1.5 and a cell temperature of 25° C,
; \évf;’;n}‘*zf . Power (max.) Pp (watts) 285 W 300 W 315 W
g ;;\ / Voltage at maximum-power point | Vp (volts) 50.5 v 51.0v 520V
4 1000 Wpen, 507 ¢ ' Current at maximum-power point Ip (amps) 5.6 A 59A 6.05 A
E ) Open-circuit voltage Voc {voits) 60.0 v 60.0 V 6C.0V
2 ol e . . p
‘ SO0 War IS C Short-circuit current lse (@amps) 6.2 A 6.5 A 6.6 A
\ , REPRCIITL USRS A
R The quoted techrical data refer to the usual series cell configuration.
. ) The rated power may only vary by = 4% and all other electrical parameters by =10%.
,Q v YBYD ,_,, NOCT'V&‘U@ (800 W/mz, 20° C, 1m/sec.}: 45° C.
[ SO A
, pRdi At Dimensions and weights
= 0 : = Length mm (in) 1,892.3 (74.5") -
| "" 8 Cabtes - . - ; !
P B Width mm (in) 1,282.7 (50.5") i
oL Modul & - . , , !
fl 2 hacord tabs -0 3 Weight kg (Ibs) 6.6 % 2 kg (107 = 5lbs)
IR Liode housing—" Area 2.43 sq meters (26.13 ft sq) ]
L} h !B%{Bad( mounting holes 8 1 -
8 Characteristic data
A= Sude mounting holes o .- 10.4 53 1
# - Back mounting holes & = 10.5 Solar cells per module 216 i
(ait dimensions m mmy ;
= Type of solar cell Semi-crystalfine solar cells (EFG process), 10x10 cm? !
) Connections 10 AWG single conductor, stranded copper with Multi-Contact E
C ) connector. function box comes with 6 built-in bypass diod:

Cell temperature coefficients

I Power Tk (Pp) 047% /°C ]
Open-circuit voltage i (Voo -0.38% /°C }
Short-circuit current Tk {Is¢) +0.10% /°C !

Limits
Max. system voltage 600 VODC U.S. /00 vDC Europe ‘
Operating module temperature -40 to +90° C }
Tested wind resistance Wind speed of 192 km/h (120 mph) ;
The right is reserved to make technical moditications. For detailed product drawings and specitications piease

contact RWE SCHOTT Solar or an authorized reseller.

Certifications and Warranty

The ASE-300-DGF/50 has been independently certified to 1EC 1215 and IEEE 1262, UL 1703 (Class A
Fire rating). It meets Electrical Protection Class il and EU guidelines, e.g. EMC according to DIN EN.
The ASE-300-DGF/S0 comes with a 20 year power warranty (see terms and conditions for details).

RWE SCHOTT Solar, inc.

X U.S. Headquarters and Manufacturing U.S. Sales and Marketing ’
( 4 Suburban Park Drive 4051 Alvis Court, Suite 1 % Ry
: Billerica, MA 01821 Rocklin, CA 95677

Toll free: 800-977.0777 Toll free: 888-457-6527 o

Fax: 978-663-2868 Fax: 916-625.9032 SCHOTT SO]ar
Email: rsssales@rweschottsolar.us

www.rweschottsolar.us Rev. May 01, 2004
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PV Inverter

High Voltage Commercial Scale Power Conversion Center

@
xantrex
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—
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Utility interactive Renewable Energy
Utility interactive, three-phase inverter, with models ranging from 10kW t0 225 kW. Muitiple
inverters may be paralleled for -arger power installations.

Designed for cost-effectiveness, high performance, easy installation, ard refiability.
Advanced MPPT technology maximizes PV array output {not for use with batteries).

Revolutionary switching technology utilizes insulated gate bi-polar transistors (IGBT:, greatly
reducing power losses during the conversion process,

Meets all applicable UL, 1EEE, and NEC codes.

Automatic operation includes start-up, shut-down, self-diagnosis, and
fault detection,

Features
Efficient design, with over 95% peak efficiency for the inverter, and overall efficiercy, induding
transformer losses, in excess of 93%,

Digital Signal Processor {DSP} based controls with self-diagnostics and LCD for display of
operating status.

Inverter shut off and reset toggie switch.

Over- and under-voltage and frequency protection, shutting down the inverter in compliance vith
UL1741.

Anti-islanding protection - prevents back-feeding inverter-generated power to the grid in the
event of a utility outage.

User definable power tracking matches the inverter to the array, as well as adjustable delay
periods to customize system shut-down sequences.

Options
Variety of system accessaries for ease of system installation, including combiner boxes, isofation
transformers, disconnect switches, etc.

Graphical user interface software for real time communication and control.

Complete inverter kits, incorporating all required accessories for NEC code comptians instalation,
are availahle,

BN Rt e e Ransex e 2

xantrex

LIBTED

Xantrex Technology inc.
Headquarters
89949 Newsor Way

durnaby, Brash Columbis

Lanada VA 485
B00 676 0767 Yok Ree
504 420 1581 Yax

USA 58223
200 446 £180 ot Free
360 925 5144 fax

525 745 5400 Phone

925 245 1G22 Fax

www.xantrex.com



xantrex |

PV Inverter |

High Voltage Commercial Scale Power Conversion Center

Electrical Specifications

Models VIS PV20 PV30 PV45 PV100 PV225

Contmuous Power Ratmg 5K 2) h. 30 5V §00 Vi 225

Nominal AEVoltags T e i e

Nominaf AC Frequency o

Line Power Factor

Méxnﬁum AC Lme Cmrent
AC Current Distortion

Max. Open Circuit Voltage VO HOGVOU 506 vDC

C98amps AL 105 s AL

Power Tracking Window Range 23016 BOC VDT off v adely

Max. DC Input Current

Max Ripple Current

Peak Inverter Effmency

Standhy Tare Lasses o

General Specifications

Temperature Range
Ambsent
Storage

Enclosure Envtmnmental Ratmg ' B

Endosure

Weight

D,mens‘ons (wax D; Sl

Relatwe Numfd\ty
Array Confngurauon

Features & Options

Coohng Method

Protectwe Fum:touns

anw Tharacters,

User Display

AC Disconnect Cotanat - XEMAZR wall mount encioture, load break ra:(;,u': Ste
D(D}sconnect Optionad - EMASR wab mount encivsurs, 630 VIC oad noeak 1
PYIGE ang ?/ 5
lsolation Transformer  Gurio : o

Combmer Encfosures Gptione! - 10 or 17 poze secth or wit

Cotional - Seial communications and ¢

Regulatory Approvals

lo “‘995
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SunRoof FS"

The Flat Roof System You've
Been Waiting For!




Introducing the
Revolutionary
SunRoof FS™

Put A Hole In Your Power Bills,
Not In Your Roof!

Got a flat roof? We've got the solar system
for you. Our innovative new SunRoof FS free-
standing rooftop solar electric system is
specially designed for flat-roof commercial and
public buildings. It includes a simple, effective
mounting system that requires no roof
penetrations and can be installed up to 80%
faster than competing PV systems. The
SunRoof FS system’s tilted solar arrays provide
better power generation with maximum
cooling and drainage.

Solidly built to stand the test of time. Made
with rugged materials—high-grade aluminum
with a stainless steel base—the
SunRoof F$ system stands up
to the most intense UV
radiation and temperatures. Its
25-year design life meets or
exceeds all industry standards,
and it easily accommodates
minor  roof  obstructions,
including vents and drains.

High winds? No problem. All SunRoof FS$ photovoltaic modutes are securely
finked for maximum strength and stability, regardless of high winds or
earthquakes. This modular construction concept makes installation, inspection
and maintenance both simple and fast.

Designed for roofs with minimal slope, the SunRoof FS combines a tightweight
structure with heavy-duty performance in a unique system. And its clean, simple,
unobtrusive appearance blends well with all types of flat-roofed buildings.

“No holes...I like that...I'll use the SunRoof FS system any
opportunity 1 get...and RWE SCHOTT Solar is the biggest
company out there. We've gone from one project with
them to five profects in the lust year.”

~—Kevin Gilleran, Energy Engineer, Cai-Air

SunRoof F$ is deslgned
to accomprodate roof
obstructions. Bailasis

are tucked In on the
edges of the orrays.

Abave: SuaRoof FS
instolted at the
Sonoma Coanty
Office of Educa-
tion, Santa Rosa,
California.”

tefr: Moduti
construction
muokes SunRoof 55§
installations and
Inspections fast
ond easy.
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NORTHERN-MOST ROW SCUTHERN-MOST ROW

A Better Way To See
How Your System
Is Performing

All SunRoof FS systems include
the SunTrack™ monitoring
system that tracks system
performance on an ongoing
basis. The SunTrack measures output power,
sunlight intensity, wind speed and air
temperature. This data can be used to estimate
the system’s expected power output, which can
then be compared with the actual output,

Accurately
The optional SunTrack Internet display posts monitor system
) . status and
system performance graphs online, enhanding  pedormance with

public relations and educational value. SunTrack.

SunRoof FS—Simply The Best Solar System For Your Flat Roof

* No roof penetrations—self ballasting

* Lightweight—less than 4 pounds per square foot

* Durable and reliable—MIT wind-tunnel tested to 110 mph wind speeds*
* tfficient, sloped panels for higher output and cleaner array

* 25-year design life

* Freestanding system with maximum design flexibility

* Clear and easy roof access for lower maintenance costs

* Wide-open design promotes air circulation and module cooling for long life and high efficiency Maiatenance
* Superior, proprietary racking—(patent pending) access Is simple.
* Complete system—one source for clean power generation

“Confirmed by an independent study conducted by Newmenicaj Technologies International

Tested, Durable
Construction
RWE SCHOTT Solar tes

O Fi'.!l.r"..

1o 110 mph, o ensure that the St

buill 1o last,

Tested tough
for extreme
conditions
Including winds
up to 110 mphi




: of Washington. ufactu Labsveg

Renewable

chusetts produce
300™. A pioneg
solutions, R
connected
agricultural, tri.
is a joint ventua

and the SCHOTT Group a leading i
RWE and SCHOTT companies cc

and employ nearly 200,000 people
For more information, please see: _
RWE Schott Solar inc. — wiww.rwescholtsol

RWE Group — www.rwe.com/en
Schott Group — www.schott.com

”

SCH OTT Solar

RWE SCHOTT Solar &
U.5. Headquarters: Central/Eostern States: nf )
4051 Alvis Court, Suite 1 4 Suburban Park Drive

Rocklin, CA 95677 Billerica, MA 01821

Toll free: 800-651-0249 Tolt free: 800-977-0778

Fax: 916-415-9987

C2003 RWE Schott Senar ine.
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ECM No. 3 — Install 17kW Photovoltaic System
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Energy Savings Calculations

)
Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @/ Sempra Energy"
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PVWATTS: AC Energy and Cost Savings

Page 1 ol

Wa

* kK

AC Energy
&

S (Cost Savings

Station Identification Energy Production
City San Francisco Month || Energy || Energy Value
kWh
State: CA ( ) ®
1] 1178 121.33
Latitude: 37.62° N
2| 1531 157.69
Longitude: 122.38° W
- 31 2186 225.16
Elevation: 5m
) - 4 11 2802 288.61
PV System Specifications
5| 3344 344.43
AC Rating: 17.0 kW
6 || 3397 349.89
Array Type: Fixed Tilt
7 3691 380.17
Array Tilt : 5.9°
8 (| 3227 332.38
Array Azimuth: 180.0°
9| 2702 278.31
Energy Specifications 10 I 2009 206.93
Cost of ElectriCity: 10.3 ¢/kWh 11 1253 129.06
12 | 1045 107.64
Year || 28364 2921.49
Output Hourly Performance Data I

Run PVWATTS v.1 for another location

About the Hourly Performance Data

Interpreting the Monthly Results

Run PVWATTS v.2

Please send questions and comments regarding PVWATTS to Webmaster

\

Disclaimer and copyright notice

http://rredc.nrel. gov/solar/calculators/PVWATTS/versionl/code/pvwatts.cgi

4/4/2005
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ECM No. 4: Install Variable Speed Drives on Chiller No. 1 and Chiller No. 3

This ECM is no longer proposed due to economic reasons.

Please refer to the section “ECMs
Evaluated But Not Recommended”.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. Q)Sempra Energy'
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ECM No. 5: Reduce Primary Ventilation Air

Detailed Description of ECM:

Air handling units (AHUs) 1 through 4 serve the core areas of floors 1 through 6. The air
handlers centrally supply 100% once-through outside air to fan-powered terminal boxes located
throughout the conditioned spaces. Each of the air handlers are equipped with filters, an
enthalpy energy recovery wheel, heating coil, cooling coil, and a run-around reheat coil.
Depending on the outside air conditions, the enthalpy wheel is used to pre-cool and dehumidify
the incoming outside air or pre-heat the incoming air by enthalpy transfer with the return air
that is exhausted through the air handler. If enthalpy of the outside air is greater than that of
the return air, the enthalpy wheel is operated at maximum speed. If the return air enthalpy is
greater than the outside air enthalpy, the supply and return air are bypassed around the
enthalpy wheel and the wheel operates at minimum speed. If the outside air temperature is
less than the supply air set-point, the enthalpy wheel modulates to maintain the supply air set-
point.

At the terminal boxes within the building, the supply air from the air handlers, referred to as
“primary air,” is mixed with re-circulated air that is drawn into the terminal box locally from the
ceiling. Some of the terminal boxes are equipped with supplemental cooling coils to cool the
return air for supplemental cooling and are designated as “air-water” boxes. Chilled water is
supplied to the terminal coils of these boxes at a relatively high temperature (50 to 55°F) to
avoid condensation of moisture on the coils. Terminal boxes without cooling coils are
designated as “all-air” boxes, which rely solely on the primary air for cooling. Some of the
boxes also are equipped with electric strip heaters to reheat the air supplied to the spaces if
needed to maintain the space temperature. All of the boxes on the 6™ floor have electric
heaters.

The basement is served by a single air handler, AHU 9. This air handler provides primary air
that is 100% outside air. However, AHU 9 is not equipped with an enthalpy wheel or run-
around coil. The basement is equipped with fan-powered terminal boxes, all of which are “all-
air” type (no supplemental cooling coil). As with AHU 1 — 4, these terminal boxes mix primary
air from the “central” air handler with re-circulated “local” air at the terminal box. All of the
basement terminal boxes are equipped with electric heaters to reheat the supply air as needed.

Because the Hagel Building is located in an area with relatively high humidity, a key function of
the HVAC system is to control humidity as well as air temperature. The air handlers provide
ventilation air that is 100% outside air. This “primary air” can be cooled to as low as 40°F for
dehumidification. Primary air then is supplied to terminal boxes for distribution throughout the
building. The terminal boxes mix the primary air from the air handlers with re-circulated room
air drawn from the plenum above the ceiling (or top of the room if there is no suspended
ceiling). The terminal boxes provide a constant volume of air to the spaces. Temperature
control in the space is achieved by varying the amount of primary air that is supplied to the
terminal box. A damper varies the flow of primary air based on a signal from the room
thermostat. The damper has a minimum setting so that the space always receives the
minimum primary air required for outside air ventilation. Boxes in locations subject to over-

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @)Sempra Energy'
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cooling at the minimum primary set-point are supplied with electric heaters to reheat the supply
air from the boxes.

Control of the humidity of the air in the building is achieved by controlling the dew point of the
primary (fresh) air passing through the air handlers. The air is cooled to the desired dew point
and then distributed to the building. Sensors are used to measure the temperature and
humidity, and to calculate the enthalpy of the outside air, the supply air, and return air from the
building areas. The nominal design of the system is as follows: If the enthalpy of the outside
air is less than 21.6 Btu/lb (enthalpy of 40°F dew point), chilled water is supplied to the air
handlers by the chilled water chillers at a temperature of 42°F to produce a supply air
temperature leaving the cooling coil of 55°F. If the enthalpy of the outside air is greater than
21.6 Btu/lb, the chiller system operates in “dehumidification” mode to achieve additional
dehumidification. Chilled water is supplied by the glycol chillers at a temperature of 32°F to
produce a supply air temperature leaving the cooling coil of 40°F. This supply air temperature
is then reheated to about 49°F by the run-around coil. Actual operation of the system can vary
slightly from the above.

The outside air supplied to the building spaces specified in the User Manual is based on a
minimum ventilation rate of 20 cfm per person, and 0.2 cfm/ft2 for office areas or 0.1 cfm/ft2
for other areas. The design minimum outside airflow rate for the entire building was estimated
based on the building areas described in the User Manual. The estimated outside airflow rate is
75,000 cfm for the entire building. Based on a ventilation rate of 20 cfm/person, this would
correspond to a maximum building occupancy of 3,750 people.

More detailed analysis using available design data was performed on air handlers AHU 1 — 4
(serving the building core) and air handler AHU 9 (serving the basement). The results of this
analysis are included following this ECM description. AHU 1 — 4 serve a total area of 262,175
ft2. The design minimum outside air for these air handlers is 53,107 cfm, which corresponds to
a building occupancy of 2,655 for the building core areas. The minimum outside air ventilation
rate can be reduced based on occupancy of 200 ft2 per person (50% of occupant load factor
specified for emergency exit requirements). The allowable number of occupants would be
1,311 with a minimum outside airflow of 26,218 cfm. This represents a reduction in the design
outside airflow rate of a factor of 2.

Similarly, AHU 9 serves an area of 56,590 ft2 with a design minimum outside are flow rate of
11,320 cfm. The revised occupancy based on 200 ft2/person is 283 people with a minimum
outside airflow of 5,659 cfm. This also represents a reduction in the design minimum outside
air by a factor of 2.

Based on the above analysis, the minimum outside airflow for the building can be reduced by a
factor of 2. For the entire building, this would correspond to an outside airflow of about 37,000
cfm and a maximum building occupancy of 1,850 based on 20 cfm/person.

Reducing the minimum outside air can provide energy savings due to both decreased fan power
and reduced cooling or heating of outside air. The most significant energy savings are available
in building areas that are subject to over-cooling. For example, many areas of the basement
are over-cooled even when primary air from the air handler is reduced to the minimum set-

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @)Sempra Energy'
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point. Some terminal boxes are equipped with electric heaters to reheat the supply air to the
areas to alleviate this over-cooling. Reducing the minimum primary (outside) air supplied to
these areas will reduce primary air cooling and subsequent supply air reheating. Because the
air handler supply and return fans are equipped with variable frequency drives (VFDs), fan
energy savings can be realized as well.

Unlike many HVAC systems that condition building return air through the air handlers, the air
handlers serving the basement and building core areas of the building only condition outside
ventilation air. Re-circulated air is processed through the terminal boxes located in the building
spaces. The intent of this system is for the air handlers to process a smaller volume of air
compared to a typical system, and to meet the cooling demand by cooling this smaller volume
of air to a lower temperature than in a typical system (e.g. 49° vs. 55°F in a typical system).
Cooling of each space in the building is controlled by a damper in the primary air supply duct to
each terminal box. If the box is equipped with a cooling coil, additional cooling and
dehumidification can be provided at the box. If the box is equipped with an electric heater, the
supply air from the box can be reheated if needed to control the space temperature and
humidity.

A review of the HVAC operation during SES’ site visit in the summer of 2003 indicated the
following:

1. Most of the electric heaters in the basement terminal boxes show significant operating
time indicating that the spaces are receiving too much cooling from the primary air
supplied by the air handler. Primary air to these boxes is typically being controlled to
the minimum air set-point. Outside air ventilation supplied to the basement is higher
than needed based on the current building occupancy. Reducing the minimum airflow
set-point of the primary air to each box can reduce the over-cooling. This will provide
significant energy savings due to reduced air handler supply and return fan power,
cooling of outside air, and electric reheating. Over-cooling can also be reduced by
resetting the primary air temperature to a higher temperature, but this would reduce
dehumidification of the outside air.

2. Terminal boxes served by AHU 1 — 4 show less electric reheating. Most of these boxes
have primary air flow rates that are above the minimum set-point indicating that the
cooling demand is being maintained by the primary air. Lowering the minimum primary
air set-point for these boxes will not be effective because the primary air is needed for
cooling. The air handlers serving these boxes use the run-around coil to reheat the
primary air from about 46°F to 52°F. Rather than reheating the primary air, it would be
preferable to supply the colder primary air to the terminal boxes. This will allow the
amount of primary air to be reduced, resulting in lower fan power and lower cooling of
outside air. Alternately, the temperature of the chilled water provided to the terminal
cooling coils could be lowered to increase cooling capacity. However, this would
introduce the potential for condensation of moisture on the coils in the terminal boxes.

3. A few of the terminal boxes have erratic temperature readings in the EMCS, probably
due to sensors out of calibration or broken wiring.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @)Sempra Energy'
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A summary of findings of the terminal box primary airflow rates and electric heater operation is
included in following this ECM description.

The proposed ECM consists of reducing the primary air supplied to AHU 1 - 4 and AHU 9 by the
following modifications to the control system:

e Reduce the supply air temperature of the primary air from 49 to 44°F. This will allow
cooling loads to be satisfied with less primary air flow,

¢ Reduce the minimum primary air flow rate set-point of the terminal boxes. This will
minimize over-cooling of the spaces and will reduce energy lost with electric reheating.

The primary air passing through air handlers is cooled by the chilled water coil and then
reheated to the supply temperature by the run-around coil. Currently, the typical supply air is
reheated to a temperature of 49°F. Modifications as part of this ECM involve changing the set-
point in the energy management system that controls the operation of the run-around coil to
reduce the supply air temperature to 44°F. With a lower primary air temperature, less primary
air-flow will be required to meet the cooling demand of the zones.

In addition, the set-points for the minimum flow of primary air to each terminal box will be
reduced. This will allow a reduction in primary air flow to the zones when they do not need
cooling and will reduce the need for electric reheating. A nominal value of 50% will be used for
the reduction in the minimum air flow set-point. During detailed design, the setting for each
terminal box will be assessed in terms of the occupancy and cooling demand of the space.
Based on the energy savings calculations using actual building operating data, it is expected
that the overall air flow will be reduced by 26% for AHU 1 - 4 and AHU 9. Further reductions
would not allow the cooling demand to be met.

SES assumes these tasks could be accomplished mostly by varying set points in the EMCS. It
requires a system engineer, a programmer for the EMCS, and very limited use of a mechanic
(e.g. up to 80 hours) to adjust the internal of the AHUs. Should broken systems or components
are found during the course, SES will report to SSA/GSA before proceeding to the next steps.
SES has limited budget for repairing and calibrating up to 30 flow/temperature sensors in the
existing terminal FCUs, provided that they are reusable. It would be SSA/GSA’s responsibility to
replace these items, and fix other broken equipment/components discovered in the course,
such that SES may continue and complete the tasks in the scope without significant
remobilization.

During the detailed design phase, SES will coordinate the design of this ECM closely with
SSA/GSA. SES acknowledges the potential for two approaches based on conforming with
ASHRAE Standard 62 or Standard 55. Both Standards will be evaluated to determine which
method is best suited for the building.

This ECM will provide energy savings from the following sources:
e Reduced cooling of outside air,
e Reduced fan energy for the air handler supply and return fans, and
e Reduced electric reheating at the terminal boxes.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @)Sempra Energy'
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Location Affected:

This ECM involves changes to the set-points in the energy management system of the supply
air temperature and minimum outside air set-points. Equipment affected are the run-around
coils in the air handlers and the terminal boxes. Most of the physical work is in the control
room and the basement mechanical rooms.

Interface with Government Equipment:

This ECM involves modifications to the energy management system. No equipment changes or
new interfaces will be required.

Proposed Equipment Identification:
No new equipment will be installed as part of this ECM.

Physical Changes:
Physical changes involve reduced supply air temperature and reductions in primary air flow.

First Year Energy Savings:
Estimated energy savings from reducing the outside air is as follows:

Electric energy savings: 286,479 kWh
Energy cost savings: $29,199 per year.

Detailed energy savings calculations are shown following this ECM description.

Estimated savings are based on evaluating the operation of existing AHUs (1 through 4 and 9)
vs. the proposed system operation using spreadsheet calculations. Detailed data obtained from
the existing energy management system were used to characterize the operation of the HVAC
systems. The following steps were used in the savings calculations:

e First, EMS data were collected for those AHUs and their terminal boxes at different
hours of the day and outside weather conditions. The current air flows and set-points
from the energy management system were compared to the design data from the as-
built mechanical plans. Operating data of the electric reheat coils were documented.
The proposed reduction in primary air (outside air) was confirmed to meet minimum
ventilation code requirements.

e Second, the impact of reducing the primary air supply temperature was evaluated in
terms of the air-flow requirements for each zone.

e Third, the impact of changing the supply air temperature on the operation of the run-
around coil, the enthalpy wheel, and heat recovery in the air handler was assessed.

e Fourth, the impact of the reduced air-flow due to the lower supply air temperature and
the impact of reducing the minimum air flow set-points were evaluated. This included
the impacts on supply and return fan energy, cooling of outside air, impacts on heat
recovery by the enthalpy wheel, and electric reheat. It is expected that the reduced
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primary air will largely eliminate electric reheat. To be conservative, a reduction of 30%
in electric reheat was assumed in the energy calculations.

Utility Interruptions:
No utility interruptions will be required to implement this ECM.

Agency Support:

Agency support that will be required will include review of the final design of the modifications,
assistance during implementation of the changes to the energy management system, and
assistance during commissioning.

Potential Environmental Impact:
This ECM will provide environmental benefits related to reducing energy use.

ECM Project Schedule:
The project schedule including implementation of this ECM is included in Appendix B.
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ID #4: Enthalpy Wheel Energy Losses
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ID #6: Pump Energy Saved from the Run-Around Coil
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ECM No. 6: Install Variable Speed Drives on Secondary & Tertiary Chilled
Water Pumps

Detailed Description of ECM:
The existing chilled water distribution system includes the following loops:

e |ce water,
e Secondary chilled water, and
e Tertiary chilled water.

These loops supply chilled water to coils in the air handlers and FCUs in the building. Chilled
water is supplied by primary chilled water loops that pass through the glycol and chilled water
chillers. All of the pumps serving these loops currently operate at constant speed and supply a
constant volume of chilled water to the distribution loops. Three-way valves are used at most
of the larger coils to throttle the supply water and direct the un-used water back to the return
headers. The cooling flows are especially excessive because they were designed to support a
building occupancy that is about double the actual occupancy.

The secondary chilled pumps can be converted to variable flow operation by the addition of
variable frequency drives (VFDs) and replacement of the three-way valves with two-way valves.
The chilled water circulated through the distribution loops will be reduced to match the cooling
loads. This ECM will provide energy savings due to reduced energy used by the secondary
chilled water pumps.

Reducing the secondary chilled water pressure and flows will provide additional benefits related
to the operation of the chilled water control valves. Symptoms of poor system performance
that have been observed include the following:

e Some zones in the basement are too cold, possibly due to high chilled water pressure or
failure of the chilled water thermal control valves to close tightly.

e High use of reheat in some FCUs results in increased energy use for electric and hot
water reheat.

e Acoustic noise occurs on some automatic balancing valves (manufactured by Griswold),
apparently due to interactions with the thermal control valves on the interior zone FCUs.

IWP-1, 2 & 3 Foreground CHP-4,5 &6 SCWP-1,2 & 3

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @')Sempra Energy'
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The reduction of chilled water pressure and flow rates in the secondary loops is expected to
help alleviate the above problems in addition to saving energy.

The scope of work includes the following:

e Install three 25 HP VFDs on chilled water booster pumps CHP-4, 5, & 6; convert up to
seven thermal control valves from 3-way to 2-way on AHU-5, 6, 7, 8, 9, 11 & 12. Install
one differential pressure (DP) sensor downstream of the farthest major load to provide
VFD/Pump ramping and staging input.

e Install three 30 HP VFDs for secondary chilled water pumps SCWP-1, 2, & 3. The
existing control valves are two-way valves and thus replacement of these valves is not
required. Reuse the existing differential temperature (DT) sensor on the headers to
provide VFD/Pump ramping and staging input and optimize the controls algorithm for
staging of the pumps.

e Install one 7.5 HP VFD for the North Perimeter pump P-9A, which serves 25 groups of 2-
pipe FCUs with B&G circuit setters. For cooling mode: convert one chilled water
thermal control valve to fully open/close from modulating to maintain constant supply
temperature; reuse existing DT sensor to control the new VFD. For heating mode:
provide DT signal from two existing temperature sensors.

e Install one 10 HP VFD for the South Perimeter pump P-9B, which serves 25 groups of 2-
pipe FCUs with B&G circuit setters. For cooling mode: convert one 4” chilled water
thermal control valve to fully open/close from modulating to maintain constant supply
temperature; reuse existing DT sensor to control the new VFD. For heating mode:
provide DT signal from two existing temperature sensors.

e Install three 15 HP VFDs for Ice Water pumps IWP-1, 2 & 3; convert four 4” thermal
control valves from 3-way to 2-way for AHU-1, 2, 3 & 4. Install one differential pressure
(DP) sensor downstream of the farthest major load to provide VFD/Pump ramping and
staging input.

e For all VFD groups above, adjust the existing loop header bypass control valve
accordingly; add VFD status display in the existing EMCS.

e All VFD units will be provided with hand-off-auto switches and power line harmonic
filters.

e VFDs are to be wall-mount, and installed within 20 ft from the corresponding pumps.
The replaced starters will be de-energized and abandoned in place.

e For 3-way valve to 2-way valve conversions, SES may choose the most cost-effective
methods, such as adding block valve, disabling one of the 3 valve ports, or closing one
of the existing isolation valves, etc.

Location Affected:

Locations affected will be the secondary chilled water pumps for the ice water, secondary
chilled water, and tertiary chilled water pumps. The VFDs to be installed will be wall mount or
free standing, and installed next to the pumps. All affected pumps are located in the basement
chiller room. All affected 3-way valves are in the mechanical rooms on the AHUs.
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Interface with Government Equipment:

Modifications associated with this ECM include the installation of VFDs on the existing pumps,
conversion of three-way valves to two-way valves, installation of differential pressure and
differential temperature sensors, and modifications to the existing energy management system.
The VFDs and sensors will be interfaced with the existing energy management system to
control the operation of the pumps and VFDs. The new DP sensors will be inserted into piping
systems on various locations and floors at the end of the distribution loops.

This ECM will alleviate chilled water over-pumping and contribute to the resolving of operating
problems to be addressed in ECM No. 2, Griswold Automatic Balancing Valve Re-commissioning.

Proposed Equipment Identification:

The new VFDs will be UL listed, manufactured by ABB, Square-D, or equivalent. Catalog
information for the VFDs is included following this ECM description.

Physical Changes:

All VFDs will be wall mount or free standing, next to the pumps serviced. The output signal is
4-20mA routed to the nearest multiplex communication box to connect to the existing EMCS.
The new DP sensors will be inserted into piping systems on various locations and floors far
away from the associated pumps. Hot tapping may be used where isolation valves are not
available.

First Year Energy Savings:
Estimated energy savings from the VFD pumping retrofit is as follows:

Electric energy savings: 136,028 kWh
Energy cost savings: $19,224 per year

Estimated savings are based on separate evaluation of the existing chillers load profiles for the
glycol and CHW systems. The new VFDs will be tracking the cooling or heating loads. Pump
affinity laws using a power of 2.5 are used to calculate the pumping energy proportional to the
cooling loads. Safety factors 1.75 and 1.25 were applied to the CH-1/2 and CH-3/4 systems,
respectively, to account for hydraulic limitations, reheat required, and the demand diversities.

Utility Interruptions:

Brief outages are needed to install VFDs and some new sensors on chilled water piping in the
tenant areas. These can be done during unoccupied time.

Agency Support:

Agency support is required for coordination of the construction activities, support during the
modifications of the controls and energy management system, and system commissioning.
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Potential Environmental Impact:
This ECM will provide environmental benefits related to reducing energy use.

ECM Project Schedule:

The project schedule including the implementation of this ECM is included in Appendix B.

Supporting Information:
See the information following this ECM description for detailed energy analysis.
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ACS 600 SingleDrive

Air-cooled drive for stand alone use.
1.5 to 3000 kW, 208 to 690 V, 3~

e - S
A

PPN 1
e G gy
sl B2t

The standard application macros include:

* FACTORY SETTING for basic industrial applications.

* HAND/AUTO CONTROL for local and remote operation.
* PID CONTROL for closed loop processes.

¢ TORQUE CONTROL for processes where torque control is
required.

SEQUENTIAL CONTROL for repetitive cycles.

* USER MACRO 1 & 2 for user’s own parameter settings.

=i [idy

K| i’

f
l-_

il
g 11

o
0

Wall-mounted
2.2-110kW

¥ p.6-10, 14-15
Fuses and
EMC filter
p.72-73
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A broad product line to meet diverse
needs

The ACS 600 SingleDrive includes models to suit
virtually any application or operating environment,
with a complete selection of voltage, power and
enclosure ratings, combined with highly flexible
control and communications capabilities.

Standard application
macros

The ACS 600 SingleDrive features
built-in, pre-programmed applica-
tion macros for configuration of
such parameters as inputs, outputs
and signal processing.

[N

=

L —*-“ Frequency Converter
! ; Moduie

.. §  Encoder interface ?l_ﬂés
IRE .56 (el ECS

! ) Fieldbuses
Standard 1/O Tk p. 59-60
board ’ ¥

p- 56

Optional I/0s p. 56

{ Cabinets

55-4300 kw
p-6-17
p.-12,73
Solution
Products
p.64-71
du/dt filter
p.72-73




Specification for ACS 600 SingleDrive

Robust cabinet, which is suitable for various industrial
environments, encioses high performance drives with IGET and
DTC technology.

Mains connection

Enclosure

3-Phase Supply Voltage:

U, =208..240 V + 10 %
U5|N =380..415V+10%
U,,, =380..500 V £ 10 %
Ugn = 525..690 V + 10 %

Frequency: 48...63 Hz
Short Circuit Capacity: SOkA1s
Power Factor: cosp, = 0.97 (fundamental)
cosp = 0.93..0.95 (tota)
Efficiency
At Nominal Power: > 08 %
Motor connection
3-Phase Output Voltage: 0..U,, /3051 i
Frequency Control: 0...£300 Hz
0...£120 Hz with du/dt filters
Field Weakening Point:  8...300 Hz
Motor Control Software: ABB'’s Direct Torque Control (DTC)
Torque Control: 7 ise time;
Open loop <5 ms with nominal torque
Closed loop <5 ms with nominal torque
Noz-li o
Open loop +4 % with nominal torque
Closed loop +1 % with nominal torque
Speed Control: Static accuracy:
Open loop 10 % of the motor slip
Closed loop 0.01 % of the nominal speed
Dynamic accuracy:
Open loop 0.3...0.4 %sec. with 100 % torque step
Closed loop 0.1...0.2 %sec. with 100 % torque step

The effect of ambient temperature on the

ACS 600 SingleDrive continuous load capacity.
The capacity also decreases if the altitude is >
1000 metres above sea level (ASL). This curve is
a typical derating curve for ACS 600 SingleDrive.
Derating of some frame sizes may be less than
shown.

Degree of Protection: IP 21 (Standard for ACS 607)
IP 22 (Standard for ACS 601,
Optional for ACS 607)
IP 42 (Optional)
IP 54 (Optional, derating required for
ACS 60D
IP 54R (R = flange for air duct, optional
only for frames R11i and larger)

ACS 601/604

Light beige NCS 1502-Y (RAL 90021/
PMS 420C), Black ES 900

(ACS 601 Frame sizes R2...RG)

Paint Colour:

ACS 607
Light beige RAL 7035 semi gloss

Environmental Limits

Ambient Temperature: Transportation: -40...4+70 °C
Storage: -40...+70 °C
Stationary use: 0...+40 °C

(+50 °C by derating, see Figure below).

Relative Humidity: 5... 95 %, no condensation allowed
Cooling Method: Dry clean air

Altitude:

0..1000 m ASL No derating required

1000...4000 m ASL Derating required

(h-1000 m)

T00m *X (40°C-T,

amhb

L=l (100 % - 1% »

max

=1.5%/°C ACS 607

=3.5% /°C ACS 601

= altitude above sea level if > 1000 m
liwe = ACS 600 nominal current at 40 °C
szh = maximum ambient temperature,
NOTE: [ <1

= I

Load capacity
110 %

100 %

\\
%
90 <

80 %
ACS{601

70 %

60 %

50 %

3 38 40 42 44 46 48 50 s2C T,
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Energy Savings Calculations
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ECM No. 7: Install 260 kW Cogeneration Unit
ECM No. 8: Replace Boilers with One New Steam Boiler

Detailed Description of ECM:

This section addresses changes to the boiler plant that will increase overall plant energy
efficiency and provide the Hagel Building a source of electrical power generation. ECM-7
involves installation of single 260 kW cogen unit and interconnection with the space heating and
domestic water heating systems. ECM-8 involves removing the two existing boilers and
replacing with one new steam boiler. These ECMs are described together in this section.
However, each ECM has been priced individually along with a unique energy savings estimate.
The boiler energy savings were calculated assuming the cogen project will be installed.

Existing System

The Hagel Building currently has two Kewanee fire-tube steam boilers rated at 6,900 pound per
hour (output) operating at 15 psig (low-pressure). These boilers are over 30 years old and
serve the following loads:

e Space-heating,
o tepid hot-water (showers, faucets, etc), and
e domestic hot-water (cafeteria kitchen)

Originally these boilers also supplied steam equipment in the kitchen and absorption chillers for
cooling which have since been removed. This results in the boilers being oversized for today’'s
heating load.

In addition to the two existing steam boilers, one Teledyne-Laars hot-water boiler of 972,000
Btu/hour (output) capacity, also known as the “pony boiler”, serves the tepid water loop and is
primarily operated after-hours only for tank temperature maintenance.

The domestic (kitchen) and tepid (showers/faucets) hot water systems are currently
independent loops. Each system has a hot water tank, in which an immersed steam-to-hot-
water heat exchanger satisfies each loop’s heating needs. The kitchen hot water tank (750 gal)
is maintained at 140°F. The tepid water tank (500 gal) is maintained at 160°F and blended
down after tank discharge to 120°F for distribution. The 160°F tepid tank temperature insures
that legionella bacteria do not develop in this system. As an additional backup domestic water-
heating source, two electric boilers are connected with the hot water storage tanks dedicated to
the tepid and domestic water loops.

Figure 1 below provides a simple schematic of the current heating system configuration.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. WSempra Energy'
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Figure 1: Existing Heating System Layout

Downsizing Opportunity to Reduce Heating System Capacity

Since the kitchen steam equipment and absorption chillers have been eliminated, the overall
heating demand has been reduced and direct utilization of steam no longer exists. All current
and future need for heating in the building is in the form of hot water generated via steam heat
exchangers. SES evaluated two options for retrofitting the existing boiler plant:

Boiler Alternative 1: Replace Existing Steam Boilers w/ New Hot Water Boiler System
Boiler Alternative 2: Replace Existing Steam Boilers w/ New Steam Boiler Only

Although Alternative 1 is preferred since slightly greater energy savings and lower operating
cost would result, this option’s capital cost would require additional capital contribution from the
SSA/GSA or allow inclusion of operating cost savings into the financial analysis. The hot water
scenario would reduce heat exchanger maintenance, steam trap maintenance, steam venting,
boiler blowdown and other thermal losses associated with the larger surface area and higher
operating temperatures. SES does not endorse Alternative 1 for first-cost and payback reasons
only.

Alternative 2 is lower capital cost since only the boilers are removed and replaced with a new
single steam boiler of smaller capacity. All other existing steam distribution system is left intact.
A new boiler of a size more appropriately matched to the building’s thermal demand will be
more efficient and reduce boiler maintenance, thus providing benefit.

Given the need to replace the existing boilers, it is a convenient time to convert the entire plant
to a hot water system (Alternative 1). SES wishes to explore possible ways to implement
Alternative 1 in lieu of Alternative 2 during final negotiations. However, Alternative 2 is the
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recommended option for cost and overall program payback reasons only. For the purpose of
this proposal, Alternative 2 is the option included in the financial model presented herein.

ECM-7 Description: Add 260 kW Cogeneration Unit

SES proposes a comprehensive thermal heating system revision, designed around one 260 kW
cogeneration reciprocating engine. This engine will supply 260 kW of electricity and deliver
over 1,100,000 Btu/hr of 188°F water for building space and water heating. The engine
heating hot water supply will directly interconnect with the building’s space heating distribution.
A branch line will also serve a double-wall heat exchanger interconnected with the domestic
water loop.

The existing tepid and domestic water storage tanks will be interconnected to unify the overall
domestic storage system. After renovation is complete, the domestic storage system will
maintain a setpoint of 160°F but will be capable of re-setting to a higher temperature between
170° to 175°F depending on the availability of cogenerated waste heat. The additional hot
water thermal storage capability will boost cogen heat recovery and decrease energy demand
during the morning warm-up cycle.

The tepid water loop will remain separate from the domestic water loop, each having a
thermostatic mixing valve regulating supply temperatures. The tepid water loop service will
remain at 120°F and the domestic water distribution at its present temperature of 140°F (both
after blending).

With the addition of the cogeneration unit, the Hagel Building will have one additional source
for generating domestic hot-water increasing system flexibility and reliability. Table 1 below
summarizes the domestic water heating sources and proposed operation.

Heat Output Available

Heating Duty

for DHW
Pony Boiler 972,000 Btu/hr Primary Heating Source
Cogen Waste Heat 0 to 1,100,000 Btu/hr Primary or Secondary Source
Depending on Waste Heat
Availability
Steam Boiler 3,600,000 Btu/hr Primary Backup
Electric Boilers 100,000 Mbtu/hr Secondary Backup

Table 1: Post Cogen/Boiler Retrofit DHW Heating Sources

ECM-8: Steam Boiler Retrofit

In addition to the cogen system, a new 3.6 MBTU space heating steam boiler is proposed to
serve the buildings space heating system and supplement the domestic water heating as a
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primary backup. This boiler will be of low-NOx design and is sized to meet the building’s peak
heating demand.

Figure 2 below provides a simple schematic of the proposed heating system configuration after
implementation of ECMs 7 and 8.

260 kW Cogen

DHW Heat
Exchanger

L

Htg. HW
Supply

Steam boiler

|
1
1
Y A 4
|
1

Heating HW
Pump(s)

Heat
Exchangers

Pony
boiler

-———————-¢---

0l

Mixing .
valves Tepid Water
(120 F)

DHW Supply

) S (140 F)

DHW

Return

Elect.
boiler

Elect.
boiler

Figure 2: Proposed Cogeneration / Boiler Retrofit Schematic

Equipment Thermal Outout

The proposed renovation plan has considered the building loads and was designed to the
criteria:

Satisfy the building’s peak space heating and water heating needs

Maximize cogeneration waste heat utilization
Minimize investment in new boiler equipment

Provide appropriate redundancy and operational flexibility

The proposed retrofit will provide adequate thermal output to meet the building’s heating

needs.

service.

Table 2 below provides a summary of equipment, peak thermal output, and heating
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Heating Service

Heating Peak Thermal Space DHW /
Equipment Output (MBtu) Heating Tepid
B-1, Space Htg. Boiler 3,600 X
B-2, Pony Boiler 972 X
CG-1, Cogen Unit 1,100 X X
EB-1, Electric Boiler 100 X
EB-2, Electric Boiler 100 X
1,250 Gallon HW Storage™* 1,190 X

* thermal capacity when stored hot water is 175°F supplied with 60°F makeup water

Table 2: Post Retrofit - Heating Equipment Output & Service

Building Heating Load Analysis

Hourly boiler plant gas consumption data were obtained from the building’s Alerton EMS system
for a one-year period from September 2002 through August 2003. Matching this information
with the actual natural gas bills, monthly thermal load profiles were developed. Figure 3
provides an example of January 2003'’s total building heating system demand. Figure 4 follows
below and shows how the cogeneration waste heat contribution will lower the resulting load on
remaining boilers. Graphs for each month of the entire year are shown in following this section.

Jan 2003 - 24 Hr Thermal Load-By Day of Week

—e— Monday
—m— Tuesday
Wednesday
Thursday
—x— Friday
—e— Saturday
—— Sunday

MBTUs Thermal Load

NN
Time of Day

Figure 3: 24-Hour Thermal Load Profile by Day for January, 2003
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Jan 2003 - 24 Hr Thermal Load-By Day of Week

- 4000
g 3500 —e— Monday
(__U, 3000 —m— Tuesday
£ 2500 A Wednesday
3 2000 / Thursday
= 1500 - 1 / —*— Friday
= 1000 - /ﬁ Cogen Waste —e— Saturday
g 500 7 Heat Supply 7% —+— Sunday
0 ,.7.#4

SR IO R IR

Time of Day

Figure 4: 24-Hour Thermal Load Profile by Day for January, 2003 with Portion of
Load Met by Cogen Waste Heat

Figure 3 shows that the total heating demand is approximately 3,500 MBH. Each day for about
one hour the peak heating demand occurs at system start-up which typically ranges between
3,000 to 3,500 MBH. This morning “warm up” is suspected to be associated with the large
energy input required to warm the “cold” steam system to the steam point. The relatively large
thermal mass due to stored condensate in the oversized boiler, piping and condensate tank
contributes to the morning “spike”. The new smaller boiler size will store a smaller volume of
condensate and should result in a lower morning startup demand.

As Figures 3 and 4 demonstrate, the daily warm-up cycle is complete between 7 to 8 a.m.
which is the time building occupancy starts. The load for the remainder of the day then
typically ranges between 1,000 to 2,000 Mbtu per hour until late afternoon.

Cogeneration & Boiler System Sizing & Operation

The size of the cogeneration system was sized to maximize the utilization of waste heat. SES
proposes to operate the cogeneration system from 5 a.m. to 7 p.m. each weekday, and from 7
a.m. to 3 p.m. on Saturdays which matches closely with building’s heating load profiles
(reference Figures 3-4 and graphs following this section).

Engine heat will predominantly supply space-heating needs during the start-up period. As
occupancy begins and domestic water loads increase, the cogen waste heat can serve either
the space heating, domestic/tepid water heating systems.

The cogen unit includes a self-contained radiator system to dump excess waste heat. The
system will feature a duct that will allow the excess heat to be vented outdoors.
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Electric energy savings will be realized by the offset of 260 kW of electric load for approximately
4,000 hours per year. This operation also assumes that the units do not run for 7% of these
operational hours for unscheduled maintenance.

The proposed replacement steam boiler will provide 3,105 Ibs of steam per hour, or
approximately 3,600 MBtu per hour peak output, and was sized to handle the assumed peak
building demand of approximately 3,500 MBtu. The peak load for the entire building was based
on one year of gas consumption data as described above. Since domestic water heating can be
provided by the pony boiler, all or a portion of cogen waste heat, the resulting space heating
demand seen by the steam boiler is likely lower than 3,500 MBtu. Since the cogen waste heat
will be available during the early morning hours, actual demand on the steam boiler will
typically be in the 2,500 Mbtu range.

Natural gas energy savings will occur from two sources; 1) gas consumption offset by the
recovered heat from the cogen, and 2) improved system efficiency with a smaller steam boiler.
The overall plant gas consumption will actually increase due to cogeneration fuel consumption,
but be more than offset by the savings in electricity.

Cogen System Control, Operations Optimization & Monitoring
The following information summarizes key points associated with the proposed cogeneration
project:

= Automated Controls: The Bluepoint control system can automatically load follow and
start-stop based on preset limits and optimization sequences based on site operating
conditions. The control platform is based on the Encorp GPC (Generator Protection and
Control) module. This device is located on the unit and allows for either standard
operation or configured for special operations. Its primary function is to handle the
engine cranking (the features that tell the starting motor to crank and for how long;
when to terminate; when to try again on an unsuccessful start, etc.), control of engine
safeties or protection devices, synchronizing to the grid, local electrical protection
functions, and generator Power Factor and Loading control. The system has both
automatic (programmable) with manual override capability. The cogeneration system
will be set up for automatic operation.

= Optimization Algorithms: SES has studied the Hagel building’s heating load profile and
have proposed a start/stop schedule to correspond with the building’s heating schedule
in order to optimize utilization of waste heat. The Bluepoint system has the capability to
program optimization logic. During the detail design phase, SES will finalize the exact
initial control sequence to be programmed. For example, if the Building’s heating
system is enabled to begin at 5 a.m., the engine start-time will be scheduled a few
minutes in advance. The engine will be prioritized as the lead heating equipment and
the boilers secondary to provide supplemental heat required. However, during the
daytime, the engine will be operated at 100% capacity to maximize electricity
production during the PG&E peak electrical periods. Since the on-peak period extends
to 6pm M-F which is approximately the same time the building is shut-down, it is then
prudent maintain operation until this point.

= Sequence of Operations: The energy savings are derived based on specific start/stop
time for the engine which will be programmed. The normal operating time is 5 a.m. to
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7 p.m. M-Fand 7 a.m to 3 p.m. on Saturdays. The engine will not operate on Sunday.
The sequence of operations is essentially a schedule driven start-stop command.
TheCHP waste heat will provide the primary source of thermal energy to the domestic
and space heating system. If waste heat is not adequate to meet building demand, the
boiler(s) will then fire to provide supplemental heat. During the periods where CHP
waste heat exceeds building demand, a heat dump radiator contained in the CHP
package will activate. This heat will then be ducted outdoors and discharged.

= Monitoring: Remote monitoring is included via the internet and/or phone line
communication with automatic alarm notification. The local building staff will not be
required to oversee monitoring.

The Scope of Work for ECM-7 is as follows.

»= Install one (1) 260 kW cogeneration engine skid mounted unit. Each packaged cogen
system shall include exhaust silencer, exhaust heat recovery unit, catalytic converter,
and all hookups for utilities including products of combustion and excess waste heat
exhaust.

» Install piping connecting engine hot water supply and return ports to the building’s
heating hot water distribution at a point of connection at the end of the existing header
adjacent to the steam to hot-water heat exchangers currently in place.

» Install one external double-wall heat exchanger (HX) for supplying the domestic hot
water loop. Piping to and from this new HX leading to the domestic hot water tanks will
provide a loop for heating domestic water. A small fractional horsepower pump will be
installed to circulate water between the tanks and HX.

= Unify the tepid and domestic water heating storage tanks by installing a common return
and supply piping header. However, the existing tepid loop and domestic loops internal
to the building will remain as is. Hot water supplied from the common storage system
will enter each loop and mixed by thermostatic mixing valves to the appropriate
temperature required.

= Both ventilation and combustion supply air shall be entrained through the louvered
openings in the side of the boiler room from the outside. The combustion exhaust and
the shroud ventilation exhaust shall be ducted through the existing architectural column
designated the existing architectural drawings. This column shall be come a fire rated
shaft, penetrating the first floor. The ducts shall travel from the boiler room to the roof
by means of this column.

= The cogen package includes an integrated waste-heat dump radiator. A new duct will
be installed between the engine and intake louver and during periods of low waste heat
demand, excess heat will be vented outdoors.

= Electrical interconnection with the building’s electrical distribution including interface
with PG&E and Rule 21 compliance.

= Equipment startup and commissioning
= Air quality permitting and paperwork associated with securing utility incentives.

= Additional monitoring points as described in the M&V section will be added to existing
EMS system. The proposed cogen control system will interface with the EMS for

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @)Sempra Energy'
oy

Services



”/’%\R < The Hagel Federal Building Page 36 of 89 A
i & GSA
" Final Proposal Updated: May 20, 2005

monitoring purpose only. A phone line connection to permit external monitoring of
cogen operation will be required and shall be provided by SSA.

The Scope of Work for ECM-8 is as follows.

= Disconnect existing utilities serving the two existing steam boilers

= Demo existing boilers and utility connections as required

= Install new 90 HP, gas-fired, low-pressure, low-Nox steam boiler on the housekeeping
pad of original Steam Boiler #1.

= Re-connection of all utility services including connection to flue
= Startup and commissioning

Location Affected:

This ECM wiill affect the boiler room and some of the immediate area adjacent to the domestic
water storage tanks. The majority of work will be completed during normal business hours.
SES will require a shutdown of the space heating system during the period of interconnection.
This will also result in downtime of the HVAC'’s reheat capability. SES has assumed this work
can be done during business hours and planned during a period of no or relatively low space
heating demand. The interconnection with the electrical distribution and domestic water
system requiring potential interruption of service will be performed after-hours.

SES may require “hot-tap” of existing piping to perform its plumbing interconnection work. SES
will coordinate with SSA in advance to determine if alternate connection approaches are
feasible. Where hot taps are required SES will complete a system flush-out of the subject
piping system after completed. This work may require additional system downtime.

Interface with Government Equipment:

Interface with the space heating, tepid water, and domestic hot water systems are affected.
Also affected is the electrical panel where interface between the cogeneration and the building’s
power feed occurs. Additional points will be added to the site’'s Alerton IBEX energy
management system, and new programming of the system will occur.

SES understands SSA’s requirements for periodic “boil-outs” of the tepid water system. Based
on available anecdotal information of the process, SES believes future heating equipment will
provide adequate capacity to support this process. During the detailed design phase SES will
seek to better understand SSA’s process and thermal loads associated with this process. If SSA
chooses to operate the cogen after-hours to utilize available waste heat for this process, any
impact on M&V will be disregarded.

Proposed Equipment Identification:
The equipment proposed includes the following:

CG-1 (Cogeneration Unit) — Bluepoint 260 kW each — 1,100 Mbtu of waste heat or equivalent

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. WSempra Energy'
oy

Services



s Final Proposal Updated: May 20, 2005

2, Wil & The Hagel Federal Building Page 37 of 89 GSA

B-1 (Boiler) — 90 HP, or approximately 3,600 Mbtu, Low-Nox, Low-Pressure Steam Boiler by
Parker or equal

Heat Exchangers: HX-3 (Domestic Hot Water) Double-Wall Shell and Tube

Physical Changes:

The physical changes will include the removal of the present boilers and the installation of the
new cogeneration unit, double-wall heat exchanger, and the reconfiguration of domestic water
storage system. This includes placing the existing “pony” boiler supply in parallel with the new
heat exchanger HX-3 to serve both tepid and domestic (kitchen) hot water loops.

Additionally, new points will be added to the existing Alerton IBEX energy management system

at the site. This ECM will require SSA to provide a phone line in order to permit remote
monitoring of the cogeneration system.

First Year Energy Savings:

Estimated energy savings from the cogeneration/boiler retrofit are as follows:

Savings Category ECM 7: Cogen ECM 8: Boiler
Electric Energy 1,066,338 kWh N/A 1,066,338 kWh
Electric Cost $120,365 N/A $120,365
Gas Energy (79,903) 3,914 (75,989)
Gas Cost $(27,230) $3,130 $(24,100)

Operational Cost Avoidance
(Maintenance & Repair)

Net ECM $ Savings $93,135 $6,630 $99,765

0 $3,500 $3,500

Estimated savings are based on calculations from a Baseline of energy use and a Post retrofit
energy use based on the new equipment. The following steps were taken to develop the
energy savings:

e The boiler gas EMS hourly logs for the months of September, 2002 through August,
2003 were extracted. Additionally, the actual gas bill therms for these months were
reviewed. These two sources help to develop a thermal use profile by day and by
month (the monthly by day profiles are presented following this ECM).

e From these thermal use profiles, it was determined that, by using the 260 kW
cogeneration unit that waste heat would be almost completely used for the majority of
daytime operating hours. The 260 kW output is far below the minimum electric demand
of the building which has been documented in the past to not diminish below 500 kW.

e Based on the manufacturer's kW output and waste heat production, and the previously
mentioned hourly thermal load curves, an optimized cogeneration operating strategy
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was developed. The operation involves the unit running at maximum output from 5 AM
through 7 PM, Monday through Friday, and Saturday from 7 AM to 3 PM. This allows
most thermal waste heat to be utilized, while also completely utilizing the electric
production.

e Baseline energy then becomes the electric production and the boiler gas that the
cogeneration units offset. Retrofit energy is the offset electric usage, and the net gas
usage from cogeneration gas used minus boiler gas saved.

e Electric rate used is PG&E rate E-20S (Secondary). Gas Rate for boiler used is PG&E rate
GNR-1. Cogeneration rate includes PG&E rate GNR-1 for Procurement cost and G-EG for
Transmission cost. As these gas rates vary each month, an average rate for both the
boiler gas and the cogeneration gas was developed and used in the savings.

Utility Interruptions:

Utility interruptions will be limited to non-working hours and should be of no more than a few
hours duration. SES acknowledges SSA’s annual electrical shutdown schedule and will closely
coordinate potential electrical shutdown requirements in advance. During the detailed design
phase, potential shutdowns requirements will be identified and equipment procurement and
construction sequencing will be planned accordingly. SES will sequence actual shutdowns
during SSA'’s planned outages which are understood to occur four times per year.

Agency Support:

Agency support during construction is limited to scheduling and coordination of the work on the
cogeneration, boiler, hot water storage tank, and EMS interface and programming.

Potential Environmental Impact:

Reduced procurement of utility grid electricity and utilization of engine waste heat will improve
overall thermal efficiency as compared to traditional power plant generation and boiler
combustion for heating. In turn, energy efficiency improvement will reduce power plant and
local boiler emissions. There will be added site usage of natural gas due to the cogen, and a
site review may be necessary to assess if the added consumption will be neutral in terms of
added site pollution.

ECM Project Schedule:
The project schedule including the implementation of this ECM is included in Appendix B.

Supporting Information:
For savings calculations, see the supporting documents following this ECM description.
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Operating Conditions

Emissions Characteristics

Net Electrical Output [kW]: 260
Power Factor @ 0.95
Generator Efficiency [%]: 94.8
Total Generator Output [kW]: 268.6
Parasitics [kW]: 8.6
Engine Shaft Output [bhp(kW)]: 380 (283)

Fuel Consumption Characteristics®™

Regulated Emissions: NO. NMHC CO
SCAQMD BACT [g/bhp-hr]: 0.15 0.15 0.6
Actual Tested/Typical [g/bhp-hr]: 0.032 0.048 0.23
The Lean-One® super-cooled EGR emissions control strategy
is the basis for exceeding emissions regulations now and through
the proposed 2007 CARB standards.

Generator

Fuel Input {therms/hr]: 27.5
Fuel Input [kBtu/hr]: 2,750
Fuel Input [kW]: 806
Fuel Input [Btu/net kWh]: 10,563

Thermal Characteristics, Standard

Total Heat Recovery [kBtu/hr]: 1,200
Total Heat Recovery [kW): 351.7

Water Qutput Temperature [F]: 188 typical .
(> 195 available")

Efficiency Characteristics®, Standard

Net Electrical Efficiency [%]: 32.3
Total Efficiency [%]: 75.9

Physical Parameters

Length [in (m)]: 120 (3.05)

Width [in (m)}: 56 (1.42)

Height [in {m)]: 84 (2.13)
Weight wet [ib (kg)]: 9985 (4529)

Lean-One®* CHP Module

M e e whm S me RN MR RS M W MY e e W G swes mea e

Insulation: Class H
Terminal Style: 12 lead, re-connectable
Maximum kVA Rating: 375
Temp. Rise @ 260kW net [C]: < 80

Engine Geometry & Parameters

Bore x Stroke [in (mm]): 5.19(132) x 5.71(1 45)
Displacement [in® (liters)]: 971 (15.9)
Compression Ratio: 12:1
Geometry: 4 valve/cylinder V8
Combustion Type: Stoichiometric, SI, w/ EGR
Cylinder Heads: 1 head per cylinder
Gas Supply Pressure [psig): 1.5 (+/- 10%)
Max. Exhaust Pressure [mbar]: 75

Max. Intake Pressure Loss {mbar]: 50

Fuel System: Electronic with O, feedback
Low-Ash Lube Qil: Nat. gas & TWC compatible

I j
! Intercooler HX ™ !
f Generator Parasttic | __________, 260 kW Net Electric Output
, Losses i
L EeR oo y S 1 |950F : ——— | 202F
*Turbo Intercooler f———sCombustiont » Tw 2 e . xternal Exhaust Gases

i L (IR ' LIWe | , FHRU 2380 Io/hr

""""""""""""" ! 180 F 188 F
i Engine Water Jacket: ! i
i block, exhaust _192}F 1 Client

manifalds, turbo i Engine Hot Water 1
; i : .2 MBtu/hr
: Lot | et g | ot | Client
i ; Yoo Thermal
Load

i 115 gpm y ] 102)64 :1
i Engine Goolant Radiators i > e
: i
i Ethylene Glycol/Water Cooaling Circuit H

(a) For parafeling applications the Lean-One® CHP Module lypically controls power factor 1o to - 0.95. H
i {b) Fuel consumption and efficiency data are based on fuel Lower Heating Value and includes all inherent package parasitic loads. !

Tests performed with 826 Bu/scf (LHV) gas.

H

i (c) All data based on ISO standard operating conditions of 29.54" Hg barometric pressure, 77F ambient temperature, and 30% R.H.

. {0) Consuit factory for non-standard thermal profile requirements,

I {e) These specifications may be changed without notice. See i b enciitenenyy som for latest information.

h

YTy
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' PARKER
SLINDUSTRIAL
BOILER

LOW NOx PREMIX TECHNOLOGY
Industrial Packaged Bent Water Tube Steam Boilers
with Heavy Duty Metal Fiber Burners

Gas Fired 70-150 HP - Models 70L-150L

ADVANTAGES

The purchase of a Parker Boiler assures
not only the ultimate in quality and
safety but also a complete ready to
install packaged unit, including trim
with boiler conltrols, electrically wired,
ready to connett to the utifities. Every
boiler is thoroughly factory fired tested.

Safety

Our ASME tube bundle is extremely
flexible and offers a long kife with a 20
year warranty against thermal shock.
No Parker Boiler has ever been known
to experience an internal explosion.
Low-Cost Operation

The staggered tubing design provides
a multi-haffled heating surface to
increase efficiency.

Fast Heat-Up

The boiler requires less than ten min-
utes to heat up to 100 PSI from a
cold start which saves a considerable
arnount of time and fuel.

Large Heating Surface

A large amount of heating surface pro-
vides increased efficiency & minimizes
chances of scaling. Compare ours to
the competition.

Durability

The heart of our Low NOx system is
our metal fiber burner. It, as well as
the entire boiler assembly, is construct-
ed to withstand the harsh environment
sometimes associated with boilers.

Internal Accessability

and Inspection

Full length cabinet doors can be easily
removed in a matter of minutes, mak-
ing the internal boiler, drum, tubes,
and burners readily accessible. Easy-to-
remove gasketed inspection plugs are
provided at both ends of every tube.
Boiler inspections can be accomplished
quickly and at low costs.

Ease of Inspection

and Repair

Any boiler may eventuatly require
retubing depending on care and operat-
ing conditions. The Parker is designed

:

BOILER CO.

with sectional tubes attached
by unions so that sections ¢an
be easily and inexpensively
replaced through the cabinet
doors with minimum down-
time. Retubing does not
require special tools, skills
or welding as is necessary
on most boilers
designed with
rolled tubes.

Low Emission
Extremely LOW
NOx & €O levels
are attained by
our Premix Burmer

System. NOx levels :  $3

[
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below 20 PPM at
3% 02 and €O lev-
els below 100 PPM
are easily obtained,

assured & repeated .y
in numerous appli- '
cations. Optional -
9 PPM units are
available on certain
models and applica-

tions.

Heavy

Duty Tubes
Parker tubes are
1-5/16" 0.D. Grade SA-53 steef
heavy .133" thickness which is aimost
double that of standard gauge boiler
tubing. Each tube is double-welded to
assure a rugged connection.

Dry Steam

Our large horizontal steam drum pro-
vides ample steam release area to
assure dry steam delivery. No steam
separalors are required.

Codes

Al Bailers are built in accordance with
the ASME Power & Heating Boiler
Codes, Sections | & IV, Boilers above
15 PSI are furnished with the “S”
Stamp and Trim. Boilers for 15 PSI
are normally furnished with the "H"
Stamp and Trim. Al Boilers are

T
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NEVER A COMPROMISE FOR QUALITY OR SAFETY

inspected and registered with the
National Board of Boiler and Pressure
Vessel Inspectors.

Al individual gas and electrical
controls are AGA Certified or UL Listed.
All Low NOx natural gas fired

models are ETL Listed as “Industrial
and Commercial Gas Fired Packaged
Boilers” and certified to UL795. All
units are provided with trim and con-
trols to meet ASME CSD-1 standards

for "Controls & Safety Devices for Auto-

Parker 115 HP

Steam Boiler
with Low NOx
Burner System

matically Fired Boifers”. In addition, ali
units also meet the standards of the
Intenational Conference of Building
Officials, the Internationat Association
of Mechanical & Plumbing Officials and
the Uniform Mechanical Code.

@S )

5930 Bandini Boulevard
Los Angeles CA 90040
fax (323) 722-2848
www.parkerhoiler.com

Phone (323) 727-9800

EROCHURE 105 6N




PARKER 70-150 HP LOW NOX STEAM BOILERS - MODELS 701-150L
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LOW NOx PREMIX TECHNOLOGY
Industrial Packaged Bent Water Tube Steam Boilers
with Heavy Duty Metal Fiber Burners

Gas Fired 70-150 HP - Models 70L-150L

PARKER'S PREMIX COMBUSTION SYSTEM

PREMIX METAL FIBER BURNER '\

g g g g g g é é g g g s g g PREMIX BLOWER/MIXER
MODULATING MOTOR
ikdi _ TUBES /
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CHARACTERIZABLE
GAS VALVE

GAS & AIR MIXTURE GIJS

ADVANTAGES Parker Low NOx Metal Fiber Burner
The Parker System consists of a burn-
er bed of Heavy Duty Metal Fiber
Burners (MFB). Through a gas/air
premix manifold, the burners are
linked to a fully modutating blower
mixer which offers precise control

of combustion through the full range
of modulation.

Even Heat Distribution

Unlike Conventional Power Burner
Technology, the burmer bed provides
a uniform heat distribution on all
boiler tubes for improved heat trans-
fer and boiler efficiency. Uniform
heat over the entire heating surface
at high, low and modulating firing
rates provides longer tube life by
eliminating concentrated firing on

I
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limited tube surface. | i
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Low Maintenance, P St et Ay Yt s e - .
g - A . - 4 e o

Simple Adjustment g , - -..... e —

The simplicity of the System with no Y - ——— ~—————

FGR fan or valve, allows normal boil- ; — Jua

er operators to adjust and service the T Y , -
System. Allen screws provide simple -— r:“;;_‘___.‘__,. w—_——r : ',:,_-. e

precise adjustments through a charac- " - cha
terizable fuel valve. Filters are not Pictured above is a view through one of the large inspection doors of our 150L model. You can see the Low NOx Metal fiber

normally required. burners firing under our sectional tubes providing even heat distribution to the entire heating surface.

Los Angeles CA 90040

Fax (3r2k3) 722-2848

www.parkerboiler.com

BOILER CO. Phone (323) 727-9800
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PARKER STEAM BOILERS WITH PREMIX METAL FIBER BURNER SPECIFICATION SHEET
PARKER LOW NOx STEAM BOILERS Gas Fired 70-150 HP - Models 70L-150L

NO ITEM Model No. | 70L 90L 115L 150L
C EQUIVALENT BOILER HORSEPOWER®* Horsepower 70 90 15 150
A BTU INPUT - IN 1,000 BTU 1000s BTU/HR | 2940 3780 4830 6300
B BTU OUTPUT - IN 1,000 BTU* 1000s BTU/HR | 2345 3015 3853 5025
D RATED STEAM CAPACITY FROM AND AT 212°F LB/HR | 2415 3105 3968 5175
E HEATING SURFACE SQ/FT 349 456 593 793
Note: High Efficiency (84%) Models designated “LR” are available: Entails addition of Heat Reclaimer (see Bulletin 122-HR)
TWA WIDTH OF CABINET IN. 55
1W8B WIDTH OF WATER COLUMN (BEYOND CABINET) IN. 10.5
TWC WIDTH OF PREMIX MANIFOLD (SIDE MANIFOLD, BEYOND CABINET) IN. 19 22
TwWD WIDTH OF PREMIX BLOWER (SIDE MANIFOLD, BEYOND CABINET) IN. 28 31
2LA LENGTH OF CABINET IN. 79 ‘ 97 115 155
2LB LENGTH OF BLOWER BEYOND CABINET IN. 24 30
2LC OVERALL LENGTH IN.] 103 | 121 | 139 185
3HA HEIGHT OF CABINET (BOTTOM MANIFOLD) IN. 82.25
3HB HEIGHT OVERALL (BOTTOM MANIFOLD)"" IN. 117.25 , 123.25
3HA1 HEIGHT OF CABINET (SIDE MOUNTED BURNER SYSTEM) IN. 72.25
3HB1 HEIGHT OVERALL (SIDE MOUNTED BURNER SYSTEM)** IN. 107 113
4 VENT STACK DIAMETER (BAROMETRIC DAMPER) IN. 18 20 22 26
7A STD NAT GAS INLET SIZE IN. 2 2-1/2 3 3
7A GAS SUPPLY PRESS. REQUIRED STANDARD MAX: 14" MIN: IN, 7" W.C. 10" W.C.
78 GAS INLET SIZE Hi PRESS NAT & PROPANE HIGH PRESSURE GAS (SUPPLY PRESS 1-5 PSI) IN. 1-1/2 2
9HP STEAM OUTLET SIZE HI PRESS. 60-250 PS} IN. 2-1/2 3 3 FLG
SLP STEAM OUTLET SIZE LOW PRESS. 15 PS! OR LESS. ~ SPECIAL ORDER IN. 5 FLG 6 FLG
10 WATER INLET SIZE IN. 1-1/2
11A BLOWOFF VALVE SIZE *** IN. (2) 2
11B HEADER BLOW-OFF VALVE SIZES *** IN. (2) 1
12A HP _SAFETY VALVE DRAIN SIZE - HIGH PRESS - 100 PSI - STANDARD OUTLET IN. ()2 (12 (2)2 (2)2
12ALF| SAFETY VALVE DRAIN SIZE - HIGH PRESS - 15 PSI {"H" STAMP) SPECIAL ORDER  OUTLET IN. | (1)2-1/72] (12 (2)2 (2)2
18 WATER COLUMN DRAIN SIZE IN. 1"
F NET WEIGHT BOILER (APPROX) LBS. | 5800 7000 8500 11000
G DOMESTIC CRATED SHIPPING WEIGHT (APPROX) LBS. | 6200 7600 9300 12300
H WATER CONTENT GALLONS 105 125 149 250
20A POWER SPECIFICATIONS (3 SEPARATE SERVICES REQUIRED FOR BLOWER & PUMPS),
STARTERS PROVIDED ON PANEL FOR BLOWER & PUMPS
20B BOILER FEED PUMPS (2 STANDARD), HP. VOLTAGE & PHASE DEPENDS
ON BOILER PRESSURE (See Parker Spec. Sheet D-106-C)
20C CONTROLS 115V - 1PH - 60 HERTZ (TRANSFORMER PROVIDED) AMPS 5
21 PREMIX BLOWER HORSEPOWER (3 PHASE) HORSEPOWER 1 l 1-1/2 l 2 ' 3
MINIMUM LISTED CLEARANCES 12" 48" 127
TO COMBUSTIBLE CONSTRUCTION cabinet sides and rear cabinet top Baro Damper Chimney Connector
Recommended Clearances for Access: Inspection doors 18" (One inspection door must be 38" for tube removal); Controls 24"; Electrical Panel 30" :
Additional space may be required by Local Codes. '

Note: All of the above dimensions are for a standard trim model. Due to continuous improvements, specifications are subject lo change without notice.

" All ratings based on feed water at 212°F and steam at 0 PSIG
**  Baromelric Damper "Tee on Run" option is available to lower overall height.
" Pre-Piped to slow open blowoff valve connection if MAWP is over 100 PS
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Gas Rate

Energy Cost
(GNR-1 for Boiler gas, GNR-1 Proc, G-EG for Transp - Cogen gas)
, o ~ GN Summer Winter
8/03t0 7/04 Average 04000 Therms | -~ Excess |- 04000 Therms® Jol. Excess
Procurement Charge § 0.54704'}'$ " 054704 | $0 . 0.54704.|' $ 0:54704
Transporation Charge $ -0 025053 | ST 20116915118+ ¢ 1 032188 'S S£020065.
Total 0.80657 0.71619 | 0.86872 0.75669
GNR-1 + G-EG Summer Winter
0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge (GNR-1) £ 0-4000 Therms:: [+ Extcess /i | 1£0-4000 Therms & |35+
Transporation Charge (G-EG) 'SP 054704 | 'S 1 50 54704 815 054704
S 002234 |S ' 002234 | 831545002234 |'$ . 0.02234
Total 0.56938 0.56938 0.56938 0.56938
Value of Recovered Heat - GNR-1 Btu input Therm input  Therms/Month
9,270 BtuwkWh x 245,600 kWh = 6,015,240,000 60,152 5013 Cost/Thm
Excess Value
Summer Th/Month x 7 35,089 0.71619  $25,130
Winter Th/Month x 5 25,064 0.75669 $18,965
$44,095
or $0.733



8103to 7104 Average [ summeriii . |
R e L Excess & T
4,1 %: Procurement Charge| $- 1$.0:54704::8",7°0.54704'| $ + :0.54704'
7% ATransporation Charge| " '$%016915 |:5 1 0.32168:]'$ . 0.20965!
I bl i e ' ' $50.71619 | $-7 0.86872|'$'  0.75669!
Jul-04 Summer Winter
G-NR1 Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge| $ 046413 | $ 046413 | 046413 | § 0.46413
Transporation Charge| $ 0.28310 ] $ 0.17326 | $ 0.34858 | $ 0.21333
I Total! $ 0.74723 1 $ 0.63739 | $ 0.81271 | $ 0.67746
Jun-04 Summer Winter
G-NR1 Actual 0-4000 Therms Excess {0-4000 Therms Excess
Procurement Charge| $ 0.50202 | $ 0.50202 { $ 0.50202 | $ 0.50202
Transporation Charge| $ 0.25298 | $ 0.16697 | $ 0.31386 | $ 0.20714
[ Total| $ 0.75500 | $ 0.66899 | $ 0.81588 | $ 0.70916
May-04 Summer Winter
G-NR1 Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge| $ 0.42994 | $ 042904 | $ 042994 | $ 0.42994
Transporation Charge| $ 0.25298 | $ 0.16697 | $ 0.31386 | $ 0.20714
I Total]| $ 0.68292 | $ 0.59691 | $ 0.74380 | $ 0.63708
Apr-04 Summer Winter
G-NR1 Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge| $ 0.41040{ $ 0410401{ $ 0.41040 | $ 0.41040
Transporation Charge| $ 025298 | $ 0.16697 | $ 0313861 % 0.20714
I Total| $ 0.66338 | $ 0.57737 | $ 0.72426 | $ 0.61754
Mar-04 Summer Winter
G-NR1 Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge| $ 0.40749 | § 0.40749 | $ 0.40749 | $ 0.40749
Transporation Charge| $ 0.25298 | $ 0.16697 | $ 0.31386 | $ 0.20714
| Total{ $ 0.66047 | $ 057446 | $ 0.72135 | $ 0.61463
Feb-04 Summer Winter
G-NR1 Actual 0-4000 Therms Excess [0-4000 Therms Excess
Procurement Charge| $ 0.54032 | $ 0.54032 | § 054032 | % 0.54032
Transporation Charge| $ 0.25298 | $ 0.16697 | $ 0.31386 | $ 0.20714
| Total| $ 079330 | $ 070729 | § 0.85418 [ §  0.74746
Jan-04 Summer Winter
G-NR1 Actual 0-4000 Therms Excess [0-4000 Therms Excess
Procurement Charge| $ 071626 { $ 0.71626 | $ 0.71626 | $ 0.71626
Transporation Charge| $ 025917 | $ 0.17294 | $ 0.31997 | $ 0.21351
L Total| $ 0.97543 { $ 0.88920| $ 1.03623 | $ 0.92977
Dec-03 Summer Winter
G-NR1 Actual 0-4000 Therms |  Excess |0-4000 Therms|  Excess

$ 0.78704



Procurement Charge| $ 068442 1§ 0.68442 | § 068442 | $ 0.68442
Transporation Charge| $ 0.26144 1 $ 0.16974 ] § 032446 | $ 0.21065
] Total| $ 0.94586 | $ 0.85416 | $ 1.00888 | $ 0.89507
Nov-03 Summer Winter
G-NR1 Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Chargej $ 063914 | $ 063914 | $ 063914 | % 0.63914
Transporation Charge{ $ 0.26144 ] § 016974 | $ 0.32446 | 3 0.21065
L Total| $ 0.90058 | $ 0.80888 | $ 0.96360 | $ 0.84979
Oct-03 Summer Winter
G-NR1 Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge| $ 062104 | § 062104 § 0.62104 | $ 0.62104
Transporation Charge{ $ 0.26144 | $ 0.16974 | § 0.32446 | $ 0.21065
I Totalj $§ 0.88248 1 ¢ 0.79078 | $ 0.94550 | $ 0.83169
Sep-03 Summer Winter
G-NR1 Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge| $ 0.551451 $ 055145} $ 0.55145 | $ 0.55145
Transporation Charge| $ 0.26144 | $ 0.16974 | $ 0.32446 | $ 0.21065
l Total| $§ 0.81289 | $ 0.72119 | $ 0.87591 | $ 0.76210
Aug-03 Summer Winter
G-NR1 Actual 0-4000 Therms Excess [0-4000 Therms Excess
Procurement Charge| $ 0.59787 | $ 0.59787 | $ 0.59787 | $ 0.59787
Transporation Charge| $ 0.26144 | $ 0.16974 | $ 032446 | $ 0.21065
[ Total| $ 0.85931 | $ 0.76761 | $ 0.92233 | $ 0.80852




‘8/03 to 7/04 AVe’ragé S Summer oot " Winter <= <
e T e 0 S D-4000 Therms! 12 Excess - | 0-4000 Therms)
Procurement Charge (GNR-1)| :$+#{.0.54704.|’$: 0:54704 | $ . 0.54704 |
Transporation Charge (G-EG)| $% '/ 70,02234 }:$50,02234 |'$:- 10.02234 |
s s ot 0156938 |i$70.56938 | $ - 10.56938 |
Jul-04 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge (GNR-1){ $ 046413 | $ 046413 % 046413} $ 0.46413
Transporation Charge (G-EG){ $ 0.01898 | § 0.01898 | $ 0.01898 | $ 0.01898
[ Total| § 0.48311|$ 048311]$ 048311 $  0.48311
Jun-04 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess ]0-4000 Therms Excess
Procurement Charge (GNR-1)| $ 0.50202 | $ 0502021} $ 0.50202 | $ 0.50202
Transporation Charge (G-EG)| $ 0.01935| $ 0.01935] 0.01935 | $ 0.01935
[ Total| $ 0.52137 | $ 0.52137 ) $ 0.52137 | $ 0.52137
May-04 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess {0-4000 Therms Excess
Procurement Charge (GNR-1)! $ 0.42994 | § 042994 | $ 0.42994 | § 0.42994
Transporation Charge (G-EG)| $ 0.01935{ $ 0.01935| $ 0.01935 | $ 0.01935
Total| $ 0.44929 | $ 0.44929 | $ 0.44929 | $ 0.44929
Apr-04 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge (GNR-1)| $ 0.41040 | $ 041040} $ 041040 | $ 0.41040
Transporation Charge (G-EG)| $ 0.02029 { § 0.02029 | $ 002029 | $ 0.02029
Total} $ 0.43069 | $ 0.43069 | $ 0.43069 | $ 0.43069
Mar-04 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge (GNR-1){ $ 040749 | $ 0.40749 | § 0.40749 | $ 0.40749
Transporation Charge (G-EG)| $ 0.02029 | $ 0.02029 | $ 0.02029 | $ 0.02029
Total] $ 0.42778 | $ 0.42778 | § 0.42778 | $ 0.42778
Feb-04 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge (GNR-1)| $ 0.54032 | $ 054032 | 3% 054032 3 0.54032
Transporation Charge (G-EG)| $ 0.02029 1 $ 0.02029| 3% 0.02029) % 0.02029
Total| $ 0.56061 | $ 0.56061 | $ 0.56061 | $ 0.56061
Jan-04 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge (GNR-1)| $ 071626 | $ 0.71626 | § 0.71626 | $ 0.71626
Transporation Charge (G-EG)| $ 0.02644 | $ 0.02644 | § 0.02644 | $ 0.02644
Total| $ 0.74270 { $ 0.74270 | $ 0.74270 | $ 0.74270
Dec-03 Summer Winter
G-NR1+GEG Actual 0-4000 Therms I Excess |0-4000 Thermsl Excess

$ 0.56938



Procurement Charge (GNR-1)| $ 0.68442 | $ 0.68442 1} 3% 0.68442 | $ 0.68442
Transporation Charge (G-EG)| $ 0.02461 | $ 0.02461 ] $ 0.02461 | $ 0.02461
Total| $ 0.70803 | $ 0.70903 | $ 0.70903 | $ 0.70903
Nov-03 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess {0-4000 Therms Excess
Procurement Charge (GNR-1){ $ 0639141 $ 063914|$ 063914) § 0.63914
Transporation Charge (G-EG)| $ 0.02461 | $ 0.02461 | $ 0.02461 | $ 0.02461
l Total] $ 0.66375 | $ 0.66375| % 0.66375| $ 0.66375
Oct-03 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess ]0-4000 Therms Excess
Procurement Charge (GNR-1){ $ 0.62104 | $ 0.62104 | § 0.62104 | $ 0.62104
Transporation Charge (G-EG)| $ 0.02461 | $ 0.02461 | $ 0.02461 | $ 0.02461
Total| $ 0.64565 | $ 0.64565|$ 0.64565 $ 0.64565
Sep-03 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge (GNR-1){ $ 0.55145| $ 0.55145| § 0.55145 | § 0.55145
Transporation Charge (G-EG)| $ 0.02461 ] $ 0.02461 ) $ 0.02461 | $ 0.02461
l Total| $ 0.57606 | $ 0.57606 | $ 0.57606 | $ 0.57606
Aug-03 Summer Winter
G-NR1+GEG Actual 0-4000 Therms Excess |0-4000 Therms Excess
Procurement Charge (GNR-1)| $ 0.59787 { $ 0.59787 ] $ 0.59787 { $ 0.59787
Transporation Charge (G-EG){ $ 0.02461 | $ 0.02461 | $ 0.02461 | $ 0.02461
Total] $ 0.62248 | $ 0.62248 | $ 0.62248 | $ 0.62248




Electric Rate: E-20S, (Secondary)
Energy Cost

On-Peak Partial-Peak Off-Peak

_—énergy Rate for Year 1:
Summer $0.15644  $0.08761 $0.08016
Winter $0.09338  $0.07995

Demand Cost

Demand  Applicable

Charge Time

$/kW mos/yr
Summer Peak-Period $13.35 6
Summer Part-Peak Period $3.70 6
Winter Part-Peak Period $3.65 6
Summer Maximum Demand $2.55 6
Winter Maximum Demand $2.55 6
Electric Rate: E-20P, (Primary)

Energy Cost

On-Peak Partial-Peak Off-Peak

—Energy Rate for Year 1:
Summer $0.12090  $0.07802  $0.07618
Winter $0.09338  $0.07995

Demand Cost

Demand  Applicable

Charge Time
$/kW mos/yr
Summer Peak-Period $13.35 6
Summer Part-Peak Period $3.70 6
Winter Part-Peak Period $3.65 6
Summer Maximum Demand $2.55 6
Winter Maximum Demand $2.55 6




Hagel Building ECM.7

Breakdown of Time Periods for Electric

2003 Calendar
includes Mon-Fri, 5 AM to 7 PM, Saturday, 7 AM to 3 PM

WEEKDAY - 5AM - 7PM

{GNR-1 for Boiler gas, GNR-1 Proc, G-EG for Transp - Cogen gas) Summer Winter
Weekday
2 Whkdays WKEnd Hot ENTER Value of Dally  OnPeak Mid Peak Off Peak | Mid Peak Off Peak TOTAL
by days Cogen Op. Hrs > 6 4.5 3.5 10.5 3.5
e 2205 735 294
TmzE> 199.5 66.5 266
x> 220.5 73.5 294
sz 231 77 308
i 126 945 735 294
Tz 126 94.5 735 294
mzzms 132 99 77 308
==zm> 126 945 735 294
=3TT> 126 94.5 73.5 294
=z=z> 138 103.5 80.5 322
mmes> 189 63 252
oz 220.5 73.5 294
TOTAL 774 580.5 4515 1281 427 3514
SATURDAY 7AM - 3PM
Summer Winter
Weekend
ENTER Value of Dally OnPeak Mid Peak Off Peak |Mid Peak Off Peak TOTAL
Cogen Op. Hrs —> 0 0 8 0 8

0 32 32

0 32 32

0 48 48

(1] 32 32

0 o] 40 40

(o] [¢] 40 40

[ 1] 32 32

0 [} 48 48

0 0 32 32

1] 0 32 32

0 48 48

(4] 32 32

0 0 224 0 224 448

TOTAL Weeokday & Weekend Operating HOURS
Summer Winter

Annual
On Peak Mid Peak _ Off Peak | Mid Peak Off Peak TOYAL

[¢] [ 0 2205 1056.5 326
0 0 0 199.5 88.5 298
0 0 0 220.5 121.5 342
0 0 0 231 109 340
126 845 113.5 0 [¢] 334
126 945 113.5 0 o] 334
132 99 109 0 (] 340
126 945 12156 0 o] 342
126 945 105.5 0 0 326
138 103.5 1125 0 2] 354
0 0 o] 189 111 300
0 0 0 220.5 105.5 326

774 580.5 675.5 1281 651 3962



Electricity-PG&E
Summer

May 1 - Oct 31

Peak Partial-peak Off-peak
Mon - Fri except 8:30am - 12N . _
Holidays 12N - 6pm 6pm - 9:30pm 9:30pm - 8:30am
Weekends &
Holidays All Day
Winter
Nov 1 - April 30

Peak Partial-peak Off-peak
Mon - Fri except . o . ]
Holidays 8:30am - 9:30pm | 9:30pm - 8:30am
Weekends &
Holidays All Day

Natural Gas

Summer April, May, June, July, Aug, Sept., Oct.

Winter

Nov., Dec,, Jan., Feb., Mar.
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ECMs Evaluated But Not Recommended

1. (Formerly ECM #1 in DRAFT DES) Convert from Secondary to Primary Electrical
Service: This ECM is no longer considered due to the dramatic increases in copper, steel
commodity prices which in turn increased the overall cost of this project and is no longer
cost effective. This ECM also involves considerable construction unknowns since the
equipment is currently owned by PG&E, and PG&E will not clearly define their costs until full
engineered drawings are completed.

2. (Formerly ECM #4 in DRAFT DES) Install Variable Speed Drives on Chiller No. 1 and
Chiller No. 3: This ECM is no longer proposed due to economic reasons.

The existing cooling plant consists of four constant speed centrifugal chillers with a
combined cooling capacity of 1,940 Tons. There are two chilled water chillers (CH-1 and
CH-2) with a capacity of 500 Tons each, and two glycol chillers (CH-3 and CH-4) with a
capacity of 470 Tons each. Chiller logs show that the building cooling load is approximately
700 Tons in summer and 300 Tons in winter; and that normally only one chiller of each type
runs at a time during occupied hours. The two types of chillers serve separate loads via
different distribution loops (chilled water and ice water loops), and thus it is necessary to
run two chillers (one chilled water chiller and one glycol chiller) even when the building
cooling load is within the capacity of a single chiller. The operating chilled water and glycol
chillers serve similar loads and thus the chillers are typically only 20-75% loaded. This
results in relatively inefficient chiller operation, since centrifugal chillers are most efficient
near full load.

3. (Formerly ECM #7 in DRAFT DES) Control Operation of Heating Hot Water Pump:
This ECM is no longer proposed since further investigation has shown that shutting down
the HW pumps above 65F will adversely affect the HVAC reheat system. It was formerly
understood most reheat is accomplished with electric heat.

4. ECM #9: Bypass Heat Exchangers PHE-1, 3, & 4: This ECM was studied in detail by
SES and is not recommended at this time, but should be further evaluated after
implementation of the primary ECMs in this proposal.

The existing design is to supply several levels of chilled water temperature, only as cold as
necessary, to different air supply systems. Accordingly, plate-and-frame heat exchangers in
the chiller plant are utilized to separate glycol-water from chilled water and to cascade
water temperatures to secondary and tertiary levels meeting the temperature supply
requirements for different air-handlers. The result is higher pumping energy associated
with the greater pressure-head resulting from the fluid resistance provided by the heat
exchangers. By installing a piping bypass around Heat Exchangers PHE-1, 3 and 4, SES
would be able reduce approximately 35 feet of head loss and reduce pumping flow by
approximately 2,000 gpm.

This ECM should be studied further after implementation of the primary ECMs to make sure
the expected benefits are still possible. This is a more technically conservative approach,
but is prudent given the complex nature of Hagel's air-conditioning system.
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5. ECM #10: Re-Pipe & Unify CHW & GW Loops: This ECM is not recommended at this
time pending system constraints to be fully identified after implementation of other ECMs in
this proposal.

The existing cooling plant has two chilled water chillers (CH-1 / CH-2) and two glycol chillers
(Ch-3 / CH-4), and only one of each chillers are operated at a time. Since each type of
chiller services different cooling loads via separate distribution loops, the overall load share
as a percentage of overall cooling demand is approximate 50/50. This results in a part-
loading on each chiller in the 20% to 75% range depending on cooling demand. The part-
load efficiency of the chillers are low operating in this region and would be improved if the
chiller loading was higher. This can be accomplished by unifying the existing two loops into
one. However, this ECM faces many constraints in the existing system design which must
be carefully considered prior to implementing this ECM. In addition, this ECM would also be
influenced by other ECMs proposed in this study and ECM 10 above if it would be later
implemented.

Similar to the recommendation for ECM 10 above, SES recommends implementing the ECMs
proposed in this study first, and then evaluate this ECM further at a later time.

6. ECM #11: Desiccant Cooling and Dehumidification: This ECM would propose to
replace the glycol refrigerated dehumidification with a desiccant-based system, and has a
great potential of electrical energy savings. However, this ECM is not recommended due to
large impact on the existing design fundamentals, the plant layout, long outages, capital
cost, and new requirement in heat source and flue gas vents to regenerate the desiccant
wheels. The desiccant system requires a hot stream of air to drive away moisture absorbed
by the desiccant, which would increase natural gas consumption, or the use of waste heat
from the cogen systems.

7. ECM #12: Vending Miser Controls: This ECM would shutdown the lighting and
refrigeration systems of vending machines during unoccupied hours. This is accomplished
through a system utilizing either local motion detectors and or timer controls. SES
recommends the SSA/GSA require the vending machine franchise contractor install these
controls without incurring cost. Potential savings could be more than $1,000/yr.
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SECTION 2.0: ENERGY BASELINE & ECM PERFORMANCE MEASUREMENT

Measurement and Verification Plan:

Overview

The purpose of performing any monitoring and verification of the installed ECMs through an
agreed upon process®, provides the customer both a level of satisfaction that the improvements
have been delivered and ongoing information as to their operation and performance.
Additionally, this effort is used to assess the actual cost savings versus either some guarantee
level or estimated savings.

It is essential for the success of this program that SES and the Government agree on a mutually
acceptable methodology for measuring and verifying energy savings that are attributable to the
installed ECMs. This M&V plan provides the procedures to document the energy savings of
each of the proposed ECMs.

The plan for monitoring and verifying energy savings for the proposed ECMs is based on the
methods described in the /nternational Performance Measurement and Verification
Protocol (IPMVP)?. Our approach to M&V is directly consistent with, and in compliance with,
the IPMVP. This protocol provides a framework for the most widely accepted and used M&V
methods by the industry.

Engineering calculations of energy and cost savings for the project are based on operating
parameters (such as weather, temperature settings, run hours, occupancy patterns, and space
usage) and equipment performance characteristics. The M&V plan uses the operating
parameters established in the baseline for all savings calculations during the term of the
project. The intent of the M&V plan is to verify that the ECMs installed will provide the
expected energy savings. Therefore, SES will collect data and related information during the
post-retrofit period to demonstrate that the installed equipment is performing at expected
levels. SES is not responsible for changes in operating parameters or the impact they may have
on savings. The detailed M&V plan follows a separate M&V approach for each type ECM. This
approach allows the Hagel Building facilities management to adapt to any changes in the
building demand and enables SES to isolate the effect of such changes to the estimated
savings.

This M&V plan requires SES having Internet or dial-up access to the appropriate building control
interfaces.

One year after the commencement date of the ECMs, SES will submit a report verifying and
calculating the energy and cost savings for the first year. This report will be submitted for
facility review and approval. SES will also conduct audit/field inspection surveys to verify the

! It is essential for the success of the program that SES and Arizona Department of Administration (ADOA agree on a mutually
acceptable methodology for quantifying the existing facilities' current energy consumption and measuring and verifying energy
savings that are attributable to the ECMs SES installs.

2 www.ipmvp.org.
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performance of the installed ECMs on an annual basis and will submit an annual report verifying
and calculating the energy and cost savings. This report will include results of inspections of
the installed equipment/systems, energy and cost savings, and recommendations to provide
optimum energy performance.

The following table lists the information concerning the M&V equipment used:

Instrument Make

Power Multimeter Fluke 39

Light Meter Osram or Phillips
Portable

Temperature/Humidity TSI

Multimeter

Retractable Insertion Vortex Hydro-Flow Model 3100

Flow Meter

BTU Meter Hydro-Flow BTU-121 BTU/Energy
Measurement System

kKW/KWH Transducers Veris Industries (H6000 SERIES)

All permanent measurement equipment will be purchased new with a calibration certificate from
the manufacturer. The power multi-meter and the TSI multi-meter will be calibrated annually
before using them in the annual inspection.

General Approach to M&V

Energy savings are determined by comparing the energy use associated with a facility or certain
systems within a facility before and after the installation of an ECM or other measure. The
“before” case is the baseline. The “after” case is the post-installation or performance period.
Baseline and post-installation energy use measurements or estimates can be constructed using
the methods associated with M&V Options A, B, C, and D, as described in the IPMVP. The
challenge of M&V is to balance M&V costs, accuracy, and repeatability with the value of the
ECM(s) or systems being evaluated, and to increase the potential for greater savings by careful
monitoring and reporting.

M&V Options

The IPMVP guidelines classify the M&V procedures into four categories, Options A, B, C and D.
As shown in the table below, these options differ in their approach to the level of complexity of
the M&V procedures.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @)Sempra Energy'
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M&V Option Performance Verification Techniques
Option A . _ . _
Verifying that the measure has the potential to | Engineering calculations (possibly
perform and to generate savings. including spot measurements) with
stipulated values.
Option B

Verifying that the measure has the potential to | Engineering calculations with metering
perform and verifying actual performance by | and monitoring throughout term of

end use. contract.

Option C . . o
Verifying that the measure has the potential to | Utility meter billing analysis-using
perform and verifying actual performance techniques from simple comparison to
(whole building analysis.) multivariable regression analysis.
Option D _ _ _ _
Verifying actual performance and savings Calibrated energy simulation/modeling;
through simulation of facility components calibrated with hourly or monthly utility
and/or the whole facility billing data and/or end-use metering.

Option A is appropriate for ECMs that have energy use that can be readily quantified, such as
the use of high efficiency lighting fixtures, high efficiency constant speed motors, and other
standard engineering calculations.

Option B is appropriate for ECMs that require periodic or on-going measurements to quantify
energy use; such as the use of variable speed drives on pump or fan motors.

Option C is used for ECMs for which the energy use or energy savings cannot be measured
directly, such as building envelope modifications. Option C is based on the use of utility meters
to quantify building energy use.

Option D is used for ECMs for which the energy use or energy savings cannot be measured
directly, or savings for individual ECMs are heavily interdependent. Calibrated building
simulation is used to separate the energy savings attributable to each ECM.

In general,

ECM Energy Savings = Baseline Energy Use - Post-Installation Energy Use

And
Energy Cost Savings ($) = Total Energy Savings x Contractual Energy Rates

Total energy savings and the contractual energy rates are based on PG&E’s time-of-use electric
rate periods (TOU) and prices and average gas rates derived. See Appendix A for the details
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Exceptions to this simple equation are for projects where an on/off M&V method is used. For
example, after a new energy management system is installed, control features are turned off
for a set period of time to recreate baseline conditions. Thus, savings are determined after
installation by comparing energy use with and without the control features activated.

Since energy use at a facility is typically changing, another way to define M&V is comparing a
facility’s post-installation energy use with its usage in an unmodified condition (pre-installation).
This takes into account situations in which baseline energy use must be adjusted to account for
changing conditions, such as changes in facility operation, occupancy, or use or external factors
such as weather.

Post-Retrofit M&V Activities
There are three components associated with M&V of performance contract projects:

1. Verifying the potential of the ECM to generate savings, also stated as confirming that
the proper equipment/systems were installed, are performing to specification and have
the potential to generate the predicted savings.

2. Determining/verify energy savings achieved by the installed ECM(s).

3. Sustain expected savings and find additional savings opportunities for the entire period
of the contract.

Verifying the Potential to Generate Savings

Verifying baseline and post-installation conditions involves inspections (or observations), spot
measurements, and/or commissioning activities.  Commissioning includes the following
activities:

e Documentation of ECM or system design assumptions

o Documentation of the ECM or system design intent for use by contractors, agencies and
operators

e Functional performance testing and documentation necessary for evaluating the ECM or
system for acceptance

e Adjusting the ECM or system to meet actual needs within the capability of the system

Post-Installation Verification

Post-installation M&V verification is conducted by both SES and the Hagel Building facilities
management to ensure that the proper equipment/systems that were installed are operating
correctly and have the potential to generate the predicted savings. Verification methods may
include surveys, inspections, and/or spot or short-term metering.

Regular Interval Post-Installation Verification

At least annually, SES will verify that the installed equipment/systems have been properly
maintained, continue to operate correctly, and continue to have the potential to generate the
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predicted savings. Savings report for all the installed ECMs will be submitted each year after
the acceptance date of the work performed by SES.

Computation of Energy Savings

After the ECMs are installed, energy and cost savings will be determined annually by SES in
accordance with an agreed-upon M&V approach, as defined in a project-specific M&V plan.

Methodology to Adjust Baseline®
SES’ methodology for establishing and adjusting the baseline is determined by:
o Characteristics of the facility,
o Conservation technology being installed,
e Technology being replaced,
¢ Type of measurement and verification the customer requires, and
e Needs of the customer for future changes in facilities use.

The purpose of this flexible approach is to make the most accurate possible measurement of
energy use changes that are specifically attributable to the installed ECMs. This creates the
ability over the life of the contract to continue measuring only savings achieved by SES and
leaves the customer free to make future changes to the building or systems without
affecting the savings agreement. It also necessitates fewer provisions for making
adjustments to the baseline.

Modifications to the energy baseline or savings will be made for any of the following:
1. Changes in the number of days in the annual review cycle.
Changes in the square footage of the facilities.
Changes in the operational schedules of the facilities.
Changes in facility indoor temperatures.
Significant changes in climate.
Significant changes in the amount of equipment or lighting utilized in the facility.

ook wN

Energy baseline modifications for #5 "Significant changes in climate" shall be made using an
outdoor dry-bulb temperature regression model in accordance with the International
Performance Measurement and Verification Protocol, Section 4, Option C, December 1997. The
established procedures will minimize the effect of load creep or load reduction on the project
due to influences outside ECMs installed over the project life. SES expects load creep and not
load reduction based on our experience with similar facilities.

% The energy baseline modifications shall use commonly accepted energy engineering methods that are mutually agreeable to both
SES and the Government. Should agreement on these methods, including the climate adjustments, not be reached between SES
and the Government, both parties could appeal to an independent engineer that performed the most recent audit for a final
decision.
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Examples of situations where the baseline needs to be adjusted are: i) changes in the amount
of space being air conditioned, ii) changes in auxiliary systems (towers, pumps, etc.), and iii)
changes in occupancy or schedule. If the baseline conditions for these factors are not well
documented, it becomes difficult, if not impossible, to properly adjust them when they change
and require changes to payment calculations. To compensate for any addition and deletion of
building area and resulting impacts on the baseline model, SES will use sound technical
methodologies to adjust the baseline. An example would be an increase in cooling load due to
building expansion. The energy impact would be calculated by estimating cooling load in tons
as a percentage of the existing building tonnage. Similar baseline indices like W/ft*> and Btu/ft*
to calculate the energy consumption of the building might also be used.

Methodology to Assign Dollar Value to Savings

Calculating the units of energy saved is a critical measure of energy efficiency improvement, but
does not indicate the actual dollars saved. To calculate dollar savings, SES and SSA/GSA have
established rates that will act as the baseline rates in calculating the savings. For example, the
average boiler and cogen gas rate will be applied to calculate fuel costs or savings. Electrical
savings will be derived by time-of-use rates and may or may not incorporate demand savings
depending on each ECM. The baseline rate used in this study is referenced in Appendix A.

The following equation will be used to calculate the annual savings in dollars.

12
Annualsa\/i ngs($) = Z{(RatekWh,Base x kWhSaved,m )+(Rate kW,Base k Saved m) + (Rate NG GSaved,m )}

m=1

+ Agreed —to (%)
where:

Ratewwn sase=Contractual rate for kWh consumption used in the engineering calculations
kWhsavea m= calculated kWh savings for month m

Rateww sase=Contractual rate for kW demand in the engineering calculations

kWosavea m= calculated kW savings for month m

Rateyg, = Contractual base rate for natural gas consumption used in the engineering calculations
NGsavedm= calculated natural gas savings in Therms for month m

Agreed-to ($)= Annual savings in dollars (O&M, etc.)
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Site Specific M&V Plan

The following table summarizes the site specific M&V plans for each ECM recommended to be implemented at the Hagel Building.
The table is followed by written descriptions detailing the M&V plan for each ECM.

Site Specific M&V Plan

Site-specific ECMs and their M&V approaches are given in the table below.

Baseline M&V

Post-Retrofit M&V

Page 47 of 89
Updated: May 20, 2005 GSA

Annual M&V

#1

Retrofit Stairwell &
Parking Garage
Lighting

Option A

Detail fixture count.
Annual operating hours
estimated based on
facilities management
interview and baseline kW
by using manufacturer
data/published wattage
tables.

Detail fixture count. Operating
hours equal Baseline hours for
fixtures. Electricity demand
(kW) from sample
measurements, manufacturer
data/published wattage tables.
Agreed-to savings based on the
engineering calculations. SES
will perform a complete post-
retrofit inventory of installed
fixtures and adjust the baseline
fixture count and savings as
necessary during the
commissioning period.

Visual inspections of
physical condition on a
sample of fixtures. Check
replacement inventory,
interview staff for
maintenance and
operational problems.

4 http://www.ipmvp.org

)
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* The Hagel Federal Building

Baseline M&V

Post-Retrofit M&V

Page 48 of 89
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Annual M&V

#2

Agreed-to based on survey

Agreed-to savings based on

Visual inspections of
condition and operation on
the balancing valves.

Recommission Option A and engineering . . . )
: ’ engineering calculations. Interview staff for
Griswold Valves calculations )
maintenance and
operational problems.
Basgllne electrical energy Continuous measurement for Review maintenance and
#3 equivalent to the portion . . )
. . . the entire contract term of kWh | operations. Interview staff
Install 17 kW Option B of the facility electrical . .
. . produced by time-of-use (TOU) | for maintenance and
Photovoltaic System load to be carried by the . .
rate period by the PV system. operational problems
PV system.
Agreed-to savings based on
engineering calculations. :
#5 Agreed to consumption Continuous monitoring of key Interview staff _about
. : : ) comfort operational
Reduce Primary Option A based on engineering performance parameters (HZ, .
: . . : : problems. Review the
Venting Air to AHUs calculations. outside air temp, and reheat
i program on the EMCS.
enabled/disabled on a sample of
the boxes)
Calculate Savings. Visual
#6 ' Spot/short-term measured Savmgs_ b_ased on metered kWh mspe.c_tlons of equment
Install Variable electricity consumption for a minimum of two years. conditions. Operation
Frequency Drives on Option B y P Temperature based regression schedules verified.

Secondary Chilled
Water Pumps

and power draw on the
baseline pumps.

post-retrofit model developed
applied to remaining years.

Interview staff for
maintenance and
operational problems.

)
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* The Hagel Federal Building

Baseline M&V

Post-Retrofit M&V

Page 49 of 89
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Annual M&V

#7

Install One (1) 260
kw Cogen Unit, and
#8

Replace Existing
Steam Boilers with
One (1) New Steam
Boiler

Option B/C

Baseline electricity
consumption equivalent to
post-retrofit electricity
produced. Natural gas
consumption based on a
regression model
developed from the
baseline period utility
billing data.

Continuous measurement of
electricity produced, boiler
natural gas consumption as well
as cogen systems natural gas
consumption. Also, status of the
cogen systems and the boilers
will be continuously trended for
the entire length of the
contract.

Calculate Savings. Visual
inspections of physical
condition and operation and
Interview staff for
maintenance and
operational problems.

)
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Site-Specific M&V Plan for ECM #1: Retrofit Stairwell & Parking Garage Lighting

Objective
The objective of this plan is to verify that (1) baseline conditions are properly assessed in the

savings analysis; (2) measures are properly installed, operating, and maintained to affect the
potential for saving impacts.

Approach
The general approach will follow Option A (Measured Capacity, Stipulated Consumption) in

IPMVP. Energy, energy cost, and O&M savings will be fixed through the term of the contract at
the values established in this report. Any significant changes that SSA/GSA and SES agree to in
the scope of work between the proposed and the as-built installation will include an assessment
of the impact on the estimated savings. SES will perform a complete post-retrofit inventory of
installed fixtures and adjust the baseline fixture count and savings as necessary during the
commissioning period.

Monitored Parameters

Baseline operating hours for each group are determined based on the building management
review approval of the estimated hours. Due to the nature of operation of these two usage
groups being retrofitted; namely, stairwell lights and parking garage lights, no light loggers will
be used to verify the operating hours.

Installed lighting wattage will be measured for each significant lamp-ballast combination with a
Fluke Power Meter. For every fluorescent lamp-and-ballast combination with more than a
quantity of ten within the facility, SES will measure post retrofit wattage consumption on a
sample of three fixtures of that fixture type. All readings must be within a variance of 20%, or
five will be taken and the high and low discarded. If the average of the measurements deviates
more than 5% of the original estimate, the new wattage will be used. SES will select the fixture
with approval from the facility personnel to measure wattage.

Savings Analysis Method
Savings will be calculated using the differences in energy consumption by the existing fixtures
and the new fixtures and will be calculated from the following equations:

((kwﬁxture,b -Quantity, x Operating hours b)]
tu

kWh., . . = . .

sages = 2. (kaixture,p -Quantity , , Operating hours p)
Where:
kWhsavings,t = kWh savings realized during the post-installation time period, t
KWsture = lighting baseline demand per fixture for usage group, u
KWeture,p = lighting post-installation demand per fixture for usage group, u
Quantity, = quantity of affected fixtures before the lighting retrofit adjusted for

inoperative lighting fixtures for usage group, u
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Quantity, = quantity of affected fixtures after the lighting retrofit for usage group, u
Operating hours =total number of pre-installation operating hours for usage group u
Operating hours , =total number of post-installation operating hours for usage group, u
Operating hours , =Operating Hoursy (areas with no lighting controls)

Indirect Lighting Savings
There is no HVAC lighting interaction since the retrofitted spaces are not air-conditioned.

Annual Post-Installation Inspection

Annually, SES will verify that the installed lighting fixtures have been properly maintained,
continue to operate correctly, and maintain acceptable lighting levels. as intended. Staff will be
notified of SES’s findings in the annual savings report.
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Site-Specific M&V Plan for ECM #2: Griswold Balancing Valves Recommissioning

Objective
The objective of this plan is to verify that (1) baseline conditions are properly assessed in the

savings analysis; (2) measures are properly installed, operating, and maintained to affect the
potential for water saving impacts.

Approach
The general approach will follow Option A in IPMVP.

Energy Savings for this ECM is quite small. Therefore, SES recommends agreed-to savings
based on the engineering calculations described in the report. As long as the ECM is installed
and operating, the savings will be achieved as calculated.

Monitored Parameters
There will be no monitored parameters for this ECM after installation.

Savings Analysis Method
Since the savings for this ECM will be agreed-to based on the calculations, the energy and cost
savings will be identical to the numbers reported in the detailed energy survey report.

Annual Post-Installation Inspection
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Site-Specific M&V Plan for ECM #3: Install 17 kW Photovoltaic System

Objective

The objective of this plan is (1) to verify that baseline conditions are properly assessed in the
savings analysis, (2) the measure is properly installed, operating, and maintained to affect the
potential for energy saving impacts, and (3) to measure the electrical energy (kWh) production
continuously and associated cost savings due to the PV system ECM on an annual basis
throughout the term of the contract.

Approach
Option B will be used to measure the savings associated with the PV system. The utility cost

savings associated with this ECM are directly related to the electrical energy (kWh) produced by
the PV system and the contractual utility rates. Annual inspections of the operation of the PV
system will be performed to ensure the equipment continues to operate properly. This will
include inspections of the solar panels, electrical system (connections and inverter), and the
data monitoring equipment.

Monitored Parameters
The following parameters will be monitored continuously throughout the term of the contract
using the on-site PV monitoring system and/or trended through the existing EMCS:

Point Engineering Units Interval
Electrical Power kW 15 min.
Electrical Energy kwWh 15 min.

Savings Analysis Method
The following formula will be used to calculate the dollar savings based on the measured PV
kWh:

Utility Cost Savings ($) = Electrical Energy produced by PV (kWh) x Contractual Electrical
Energy Unit Cost ($/kWh)

Notes:
1. The SSA/GSA will be responsible for cleaning the solar panels in April and August of
each year in order to maintain optimum panel efficiency.
2. Insolation (sunlight) in any given year which is less than what has been modeled by SES
will allow for an adjustment to guaranteed savings.

Where:

Electric Energy Produced by PV (kWh) x Contractual Electrical Unit Cost ($/kWh) is derived by
the following calculation:

(Summer On-Peak kWhs Produced) x Summer On-Peak $/kWh Rate
(Summer Mid-Peak kWhs Produced) x Summer Mid-Peak $/kWh Rate
(Summer Off-Peak kWhs Produced) x Summer Off-Peak $/kWh Rate
(Winter Mid-Peak kWhs Produced) x Winter Mid-Peak $/kWh Rate

+ 4+
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+ (Winter Off-Peak kWhs Produced) x Winter Off-Peak $/kWh Rate

Annual Post-Installation Inspection

Annual inspection will be performed to ensure that the solar panel and related equipment are
being properly maintained.
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Site-Specific M&V Plan for ECM #4: Install VFDs on Chillers

The M&V plan for this ECM has been eliminated due to deletion of this ECM for economic
reasons.
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Site-Specific M&V Plan for ECM #5: Reduce Primary Air Flow

Objective
The objective of this plan is (1) to verify that baseline conditions are properly assessed in the

savings analysis; and (2) the measure is properly installed, operating, and maintained to affect
the potential for energy saving impacts.

Approach
The savings from this ECM are expensive to measure; therefore, SES recommends agreed-to

savings based on the engineering calculations described in the report. The performance will be
verified through monitoring and trending key parameters such as the VFD speed on the primary
AHUs and periodically checking whether the reheat is enabled or disabled on the sampled fan-
powered boxes (FPB). As long as the ECM is installed and operating, the savings will be
achieved as calculated

Monitored Parameters
The following points will be monitored and trended through the EMCS:

Point Engineering Units Interval
Primary AHUs fan speed Hz 15 min.
Outside dry-bulb temperature F 15 min.
Reheat (on a sample FPBs) enabled/disabled 15 min.

Savings Analysis Method

Since the savings for this ECM will be agreed-to based on the engineering calculations, the
energy and cost savings will be identical to the numbers reported in the detailed energy survey
report.

Annual Post-Installation Inspection

Annually throughout the program term, SES will inspect the programming and operation and
ensure that the ECM is operating to design intent. In the case that the monitored parameters
indicate that the ECM performance is not achieving the design intent, SES will investigate the
causes of such deviation and make the necessary modifications to achieve the design intent
granted that the factors that caused the deviation are within SES’ control.
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Site-Specific M&V Plan for ECM #6: Variable Speed Drives on Chilled Water Pumps

Objective
The objective of this plan is to verify that (1) baseline conditions are properly assessed in the

savings analysis; (2) the individual measures are properly installed, operating, and maintained
to affect the potential for energy saving impacts; and (3) to measure the electrical energy
(kwh) savings, electrical demand (kW) savings, and associated cost savings on an annual basis.

Approach
The general approach will follow Option B (Measured Capacity, Measured Consumption) in the

IPMVP.

SES proposes to install VFD drives on the secondary chilled water pumps. Baseline operation
schedules have been determined from site survey observations and interviews. Actual electrical
kW demand data from the pumps, documented in the energy-savings analysis section, was
metered to establish the baseline load. Baseline energy (kWh) was based on an hourly model
of typical day for each weekday and Saturday of each month. The operating sequence of
pumps is also documented in the energy-savings analysis section.

Monitored Parameters
Since the VFDs will be controlled by the EMCS, post-installation usage is easily discernible via
trending.

The following points will be monitored for each VFD in the post-installation case:

Point Engineering Units Interval
Motor Command On/Off 15 min.
Motor Speed Hz 15 min.
Motor Power kW 15 min.

The kW or motor speed information will be collected using the EMS and downloaded by SES for
analysis and savings calculations for the pumps.

Sampling Plan
All the VFDs will be trended; therefore, sampling plan coverage is 100%.

Savings Analysis Method
VFD electrical savings over a time interval 7 will be calculated using the following equation:

kWhSaved, =" 0.25x (KW, — kW

Base Monitored )15 min

The baseline kW values for each pump receiving a VFD are shown in the following table:
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Pump ID Motor HP Baseline kW
SCWP-1 30 OFF®
SCWP-2 30 23.57
SCWP-3 30 OFF
CHP-4 25 OFF
CHP-5 25 17.40
CHP-6 25 OFF
IWP-1 15 9.80
IWP-2 15 10.27
IWP-3 15 OFF
P-9A 7.5 3.82
P-9B 10 5.50

The baseline occupied schedule for the pumps is Monday through Saturday from 6:00 AM to
5:00 PM. The trend data will be used to compare the post-installation operating hours to the
baseline operating hours. Such comparison will be the basis of any baseline adjustments.

Missing measurement data will be interpolated where the number of missing data points is less
than three. If the missing data is continuous for an hour or more (more than three 15-minute
data points) then data from another interval corresponding to the same time of day and similar
operating conditions (such as occupancy and weather) will be inserted in place of the missing
data.

The Measurement Phase: Measurements for savings calculations will commence with the
completion of the commissioning of this ECM. As a minimum, these measurements will
continue for two years after “tuning” of the ECM. SES may elect to extend the measurement
period.

The Performance Phase: For the contract period after the measurement period, the annual
savings will be calculated using a post-retrofit regression model. The model will be developed
using the data collected during the measurement phase. The data could be grouped into
weekday/weekend groups before it is regressed versus daily average outside air temperature.
Another possible regressor would be the time of day schedule. In general a regression model
would be in the following form:

Daily VFD kWh Consumption = Yep + LS x (T = Xep)” + RS x (T = Xcp)*

Where:
Ycp = constant
LS = left slope
RS = right slope
Xcp = temperature change point
T = billing period average temperature

® The power (kW) measured and recorded by the VFD at 60 Hz will be used as the baseline kW for the
pumps that were off during the time of the baseline measurements (9/16/03 at 12:25 PM)
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The superscript signifies that the term (T — Xcp)™ is equal to zero unless it is negative. Similarly,
the superscript signifies that the term (T — Xcp)™ is equal to zero unless it is positive. In general,
a statistically acceptable model would have R? > 0.6 and CV-RMSE < 10%. In a similar fashion
a baseline energy consumption energy consumption model will be developed based on the
baseline data. The energy savings during the performance phase will be equal to the difference
between the baseline model energy consumption and the post-retrofit model energy
consumption.

Annual Post-Installation Inspection

Annually, SES will verify that the installed VFDs have been properly maintained and continue to
operate correctly. SES will inform Hagel Building facilities management of the findings in the
annual M&V report.
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Site-Specific M&V Plan for ECM #7 and #8: Renovate Steam Plant and Install One
(1) 260 kW Cogen System

Objective

The objective of this plan is to verify that (1) baseline conditions are properly assessed in the
savings analysis; (2) the measures are properly installed, operated, and maintained to ensure
the highest possible energy saving impacts; and (3) to determine the energy cost savings due
to the installed ECM by measuring key operating parameters.

Approach
Options B and C will be used to measure the savings achieved by this ECM. The baseline utility

billing data along with the weather data were used to develop a baseline regression model for
the daily space-heating load for Hagel Building. In the post retrofit case, the natural gas input
to the boiler as well as the natural gas input to the cogeneration systems will be individually
metered and trended continuously through the energy management control system (EMCS).
The electricity produced by the cogeneration systems (kW, kWh) will also be metered and
trended continuously through the EMCS.

The collected energy data will be utilized to determine the achieved ECM cost savings. The key
to achieving the estimated energy savings is maintaining engine fuel efficiency, or heat rate,
and ensuring engine availability. A poor heat rate can lead to excess fuel consumption while
excessive downtime has a direct impact on the estimated savings. Any shortfalls for these two
key operating variables will directly result in a shortfall in the estimated savings. SES will be
financially responsible if such a shortfall leads the entire performance contract to not meet the
guaranteed savings.

Baseline Models

Natural gas utility bills were collected for Account #PJT16 57102-0/WJT75 41902-6
(0550381188-6 STARTED 2/03). The latest available 24 months of data (March 2003 through
February 2005) were used to develop a regression model using EMODEL program. Each billing
period was normalized for the number of days. Weather data for Metropolitan Oakland
International Airport, CA (WBAN 23230) were obtained from the National Oceanic and
Atmospheric Administration (NOAA) National Weather Service (NWS). Table 3 shows the data
that were used to develop the model.
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Table 3: Natural Gas Utility Billing Data and Outside Air Temperature

From To No. of |Total Gas Average Gas Total Gas
Days |Consumption |[Consumption |Cost ($) Average

(Therms) (Therms/Day) ?FA)‘ Temp.
02/25/03 | 03/26/03 29 7,626.0 262.97| $6,883.87 54.27
03/26/03 | 04/28/03 33 8,187.0 248.09] $6,280.93 55.50
04/28/03 | 05/28/03 30 6,422.0 214.07] $4,426.73 58.03
05/28/03 | 06/26/03 29 6,585.0 227.07] $4,933.64 60.87
06/26/03 | 07/28/03 32 6,892.0 215.38] $5,280.07 63.37
07/28/03 | 08/25/03 28 5,685.0 203.04] $4,705.18 65.68
08/25/03 | 09/25/03 31 4,373.0 141.06] $3,621.71 65.70
09/25/03 | 10/24/03 29 6,134.0 211.52] $5,059.88 60.30
10/24/03 | 11/21/03 28 6,396.0 228.43| $5,761.62 56.78
11/21/03 | 12/23/03 32 8,437.0 263.66] $7,865.96 51.04
12/23/03 | 01/23/04 31 8,445.0 272.42]  $8,223.50 49.12
01/23/04 | 02/24/04 32 8,884.0 277.63] $7,739.09 51.23
02/24/04 | 03/26/04 31 7,409.0 239.00] $5,280.18 57.22
03/26/04 | 04/23/04 28 6,394.0 228.36] $4,101.41 55.97
04/23/04 | 05/25/04 32 6,524.0 203.88| $4,224.43 60.53
05/25/04 | 06/25/04 31 5,791.0 186.81] $4,070.18 60.84
06/25/04 | 07/26/04 31 4,901.0 158.10] $3,586.39 63.16
07/26/04 | 08/25/04 30 5,063.0 168.77] $4,179.08 63.44
08/25/04 | 09/24/04 30 4,154.0 138.47] $3,655.92 66.33
09/24/04 | 10/25/04 31 5,516.0 177.94] $4,546.93 60.53
10/25/04 | 11/23/04 29 5,831.0 201.07] $5,814.22 54.15
11/23/04 | 12/23/04 30 7,899.0 263.30] $8,239.32 49.94
12/23/04 | 01/25/05 33 11,402.0 345.52] $11,825.86 47.75
01/25/05 | 02/23/05 29 9,844.0 339.45| $9,687.47 53.05

Figure 5 shows the
model is as follows:

regression model graph from the EMODEL program. The baseline regression

Baseline Gas Consumption (Therms/Day) =
ch + LS x (T - ch)- + RS x (T - XCP)+

Where:

Yep = 157.9137 (constant or minimum usage)
LS = -8.1888 (left slope)
RS = 0.0000 (right slope)

Xcp = 65.9584 (temperature change point)

T = billing period average temperature

The superscript signifies that the term (T — Xcp)™ is equal to zero unless it is negative. Similarly,
the superscript signifies that the term (T — Xcp)™ is equal to zero unless it is positive.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. @JSempra Energy'
o

Services



s Final Proposal Updated: May 20, 2005

"-‘:,,‘|||||||\\-5" The Hagel Federal Building Page 62 of 89 GSA

Arerage Gas Consumption [Therm=fDay])
46 -

n

271
242
207

173

138

48 51 54 57 L] 63 [
Momthly Arerage OAT [F)

Figure 5: Regression Model of Average Gas Consumption versus the Monthly
Average Outside Air Temperature

The model is 3P-CP(H) (three-parameter change point for heating) regression model with the
following statistical characteristics.

Number of observations = 24
R>=0.72
CV-RMSE = 12.7%
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Post Retrofit Monitored Parameters®

The commissioning of the cogeneration systems will verify their functionality and potential to
save energy. The M&V plan will use monitored data collected through the EMCS to verify that
the system is operating correctly and calculate the savings accordingly. The following points
will be included as part of the EMCS and will be trended and periodically downloaded into a
database:

Point Engineering Units Interval
Natural gas input to the cogen systems MCF/MMBTU 15 min.
Natural gas input to balance of the facility’ MCF/MMBTU 15 min.
Cogen systems electrical power kw 15 min.
Cogen systems electrical energy produced kWh 15 min.
Cogen systems status on/off 15 min.
New space heating Steam boiler status on/off 15 min.
New space heating Steam boiler output MMBTU 15 min.
Existing pony boiler status on/off 15 min.
Existing electric boilers (2) status on/off 15 min.
DHW Heat exchanger entering water temp. F 15 min.
DHW Heat exchanger leaving water temp. F 15 min.

Post-Retrofit Sampling Plan
All major equipment will be monitored. Sampling plan coverage will be 100%.

Post-Retrofit Data Collection Plan

The points mentioned under the section titled “Post Retrofit Monitored Parameters” will be
periodically downloaded into the database. These parameters will be collected on a continuous
basis throughout the contract years.

Savings Analysis Method

The data listed under “Post Retrofit Monitored Parameters” will be collected and analyzed to
calculate the savings resulting from the steam plant renovation and the installation of the cogen
systems by SES. The cost savings for this ECM will be calculated from the following formula:

Annual ECM Cost Savings = Annual ECM Baseline Cost - Annual ECM Post-retrofit Cost

Where:

Annual ECM Baseline Cost = Baseline Total Annual Natural Gas Cost + Baseline Annual
Electricity Cost of the Cogen produced Electricity

Baseline Total Annual N.G. Cost =

¢ Additional points may be added for monitoring purposes after the final design is complete.
" Excluding the cafeteria gas account.
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Normalized Baseline N.G. Use® (therms/yr) x Contractual Baseline N.G. Rate ($/therms)
Baseline Annual Electricity Cost of the Cogen produced Electricity =

Post-retrofit Annual Electricity produced by the Cogen Systems (kWh, kW)° x
Contractual Baseline Electricity Rate Schedule ($/kWh, $/kW)

Annual ECM Post-Retrofit Cost = Post-Retrofit Total Annual N.G. Cost + Stipulated Annual Utility
Stand-by Charges

Post-Retrofit Total Annual N.G. Cost = Balance of the facility ° Annual N.G. Use (therms/yr)
Xx Contractual Post-retrofit Balance of the facility N.G. Rate ($/therms) + Cogen Systems
Annual N.G. Use (therms/yr) x Contractual Post-retrofit Cogen Systems N.G. Rate
($/therms)

Boiler Operations and Maintenance Savings
$3,500 per year escalated at 3% per year as provided and approved by the SSA/GSA.

Baseline Adjustments Specific to ECM#7

The Hagel Building facilities management is responsible for the balance of the central plant
equipment and for the impact of this equipment on the cogen systems availability. Granted
their availability, The Hagel Building facilities management is responsible to run the cogen
systems as per the design intent. The annual operating hours will be compared to the
contractual schedule and operating hours. If the actual operating hours are less than the
contractual operating hours, a baseline adjustment will be warranted.

SES acknowledges SSA’s requirements for periodic “boil-outs” of the tepid water system. If SSA
chooses to operate the cogen after-hours to support this process, SES will not consider this as
an adverse impact on the M&V guarantee. Please refer to the cogen/boiler description section
for additional information concerning this process.

Future Periodic (Annual) Measurement Plan

The SES M&V Group will inspect and verify all the completed ECMs at the facility on an annual
basis. Typically this will include visual inspection of key parameters for each ECM as outlined in
the M&V plan. Wherever feasible, trended data from the Hagel Building’s existing EMCS system
will be utilized to verify the effectiveness of the ECMs. The inspection will be focused, but not
limited to:

1. Lamps and ballasts future replacements are equivalent or better in efficiency to the ones
installed under the lighting ECM.

2. Operations and maintenance checks on the cogen systems and new boiler.

8 Excluding the cafeteria gas account.

® The minimum 15-min kW produced by the cogen systems in each Time-of-Use utility demand window will
represent the baseline demand for that particular utility demand window.

% Excluding the cafeteria gas account.
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3. Operations and maintenance checks on the PV system.
4. Operations and maintenance checks on the Griswold Valves.
5. Verifying the validity of the trended data using spot measurements.

Performance/Savings Persistence Plan

Calculated savings beyond the Measurement Years will help to avoid significant annual costs for
all parties by avoiding the cost of items such as savings calculations and reviews, resolving
issues such as consumption data and baseline adjustments due to load creep. However, this
method does not ensure savings persistence over the term of the Performance Years. In order
to ensure savings persistence, SES will provide annual inspections of the ECMs to determine
whether or not they are performing as intended. The annual inspection will rely heavily on
measured savings and well-documented commissioning data. SES will provide an annual report
to document the findings and make recommendations.

Utility Incentives / Energy Savings During Construction (Year 0)

Sempra may use projected energy savings achieved during construction period (year 0) as
offset to lower utility incentives in event of reduced program funding. SES estimated that 50%
of the annual energy savings from ECMs 1, 2, 3, 5, and 6 will be achieved during “year 0", or
the construction period. Please refer to note 7 on Schedule DO-3 for the amount of savings
estimated.

Plan for Resolving Dispute

A well-defined M&V approach along with regular project meetings and reviews minimize the
potential for a dispute. SES will work to accommodate any concerns about the above M&V
plan. A major consideration in the establishment of an M&V plan, however, is to balance the
value of information received with the cost of obtaining that information. Disputes shall be
resolved by engineering analysis of the calculations and adjustment to maintain equitable
resolution to both parties.

In the event of an actual dispute, it is recommended that an independent third-party review
team be established to review and mediate issues. This third-party review team will be
composed of individuals with the necessary technical knowledge and background to resolve the
dispute. The members of this independent resolution team will be agreed upon by all parties
involved, and will be provided with all background material and data related to the disputed
ECM(s). Based upon this information, a letter report will be prepared by the third-party
reviewer, describing the disputed issue(s) and any actions necessary to resolve the dispute.
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SECTION 3.0: MANAGEMENT APPROACH

Organization

SES will ensure a highly effective site management approach, providing competitive pricing,
subcontractor expertise, and teamwork. SES will draw upon the unique skills and extensive
experience from its direct employees and subcontractor personnel and, in addition, will
emphasize the use of local labor to the maximum extent possible. SES delivers a strong
commitment to understand the short- and long-term goals of the Social Security Administration
and the General Services Administration (SSA/GSA) to ensure that our approach is innovative,
on target, and causes no adverse impacts on day-to-day operations.

The advantages offered by SES are highlighted by strong capabilities for accomplishing all
phases of energy savings performance contracting, and proven by nationally recognized results
in conducting complex projects for large governmental entities.

Project Management Approach
SES’ management approach and implementation plan for SSA/GSA are based on:

e A proven record of managing complex projects;
e Experience in managing and verifying large-scale energy savings programs;

o A proven set of procedures and tools for controlling and managing costs, schedule, and
overall performance;

e A quality assurance program to guarantee that the work performed in the design,
development, implementation and operation of each ECM is of the highest quality; and

o A system of interfaces that ensures SSA/GSA’s involvement in all appropriate decision
making aspects of this program.

To effectively manage a project, the overall approach must consist of a plan that includes:
o Clearly defined lines of communication;
¢ Single points of responsibility for each functional area of the contract;
o Defined procedures for contract; and

o A system for integrating project personnel (including subcontractors, if applicable) into a
responsive, cohesive team.

SES’ management approach offers experience and innovation as follows:

e A team integration approach that minimizes management burden, provides single points
of contact, and simplifies program interfaces and subcontract management.

e A quality assurance program that is based on strong customer focus, effective and
efficient work processes, and is dedicated to examining products/services and processes
to prevent problems and improve quality continuously.
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An environmental safety and health program that will focus on SSA/GSA requirements,
as well as any appropriate state, local, or federal requirements, policies and procedures
governing work performed.

A project specific team that will be with the project from start to finish under the
direction of the Project Manager, assisted by the Project Engineers to provide technical
direction and quality assurance. The Project Engineer reports to SES' Director of
Engineering and manages both in-house engineering and our design subcontractor(s).

A team approach that follows a comprehensive process during all phases of the project.
This includes peer review of SES and our design subcontractor’s work.

The steps SES uses for energy-efficiency projects are generally:

Project Development (Completed) - SES, either through our staff or through our
audit, engineering, and construction subcontractor(s), conducts on-site analysis of
sufficient detail to establish the guaranteed energy savings, the scope of work, and a
fixed project cost.

Project Engineering - SES will perform on-site verification, gather operating data, and
perform detailed design and calculations which culminate in construction documents that
are based on the definitive energy savings and project scope. SES may also utilize the
assistance of consulting engineering companies in this work. SES provides over-sight of
all engineering documents and activities including equipment specifications on all
projects where outside design services are used.

Our project team will have the full support of our engineering staff to review the
equipment specifications before they are issued for bid. Additionally, our on-site team
will inspect the equipment for compliance with the specifications to ensure that all
requirements are met. For specialty systems SES may tap the expertise of other in-
house experts to support the on-site team as needed. This approach provides excellent
over-sight and keeps the project cost down.

Regulatory Compliance - During the audit and energy analysis phase of the project,
compliance with the required regulatory bodies, codes, and standards will be developed.
This information will be formalized in the project design criteria and, when appropriate,
will be scheduled as a task or milestone, e.g., for plan check review and approval. SES
has worked with many federal, state, local, and other agencies as part of our execution
of performance contracts and has always maintained a positive working relationship with
these oversight or compliance agencies. SES has accounted for all appropriate reviews
with agencies that will be involved with this project.

Construction Management - Complete authority to develop and authorize work plans
within the approved contract scope and budget is provided at the site level. The Project
Manager delegates the commitment of project resources to the site Construction
Manager. SES will provide on-site construction management during all critical points in
the construction process. This Construction Manager may also manage the project from
off-site locations during periods of the project with minimal on-site activity.

Problem Resolution - The Construction Manager has complete on-site project
authority to resolve construction problems. This authority includes, but is not limited to,
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the ability to allocate resources, settle conflicts and initiate corrective actions, as
needed, in order to resolve a problem.

e Resources - Complete control of project resources is maintained at the Project
Manager level. Additionally, the Construction Manager has authority over all on-site
resources, including the commitment and allocation of funding, and personnel within the
framework of the contract requirements.

e Decision-Making - The Construction Manager has operational decision-making
authority within the limitations of the contract. Examples of site level decisions include
personnel hire and dismissal, purchase of services and materials, and establishment of
project policies and procedures.

¢ Commitment - Full commitment authority is provided to the Construction Manager, up
to the limit of the contract. Each successive management level has commensurate
authority for commitments up to the level of their budget and area of responsibility
within the framework of contract requirements and project policy.

e Project Control — One main function of the Construction Manager is to continually
monitor and control the project with respect to scope, schedule, and budget.
Management of the Triple Constraint is imperative in successful project execution. A
project schedule will be published initially after award of the project. Using the Work
Breakdown Structure and CPM schedule the CM will continually monitor Earned Value to
ensure cost and schedule performance are on track. Also critical in controlling the
project, the CM will be responsible for verification of subcontractor schedule of values
and % complete to ensure that only the work in place is being paid for. Tight
accounting and controls are maintained by the CM and PM alike.

e Quality Assurance and Control - The CM will be responsible for implementing the
Quality Control Plan developed for the project. This plan will be strictly adhered with
multiple quality checks in place to ensure compliance with customer expectations, SES
Plans and Specifications. The individual project products will be signed off only when
each product has been verified that it meets the design intent as specified in the Plans
and Specifications. The CM and PM will work hand in hand to ensure the QC process is
implemented and documented throughout the project.

e Commissioning — It is the responsibility of the PM to develop the Commissioning Plan
(CP) prior to executing the work of the project. Together with the engineering staff, the
PM will help develop the CP to help ensure the product meets design intent, customer
expectations, and fitness of use. The CM will assist in implementing the plan and will
oversee the Commissioning agent through the entire process.

e Contract Auditing- Prior to release of final payment (Retainage) to subcontractors, the
CM along with the estimators will conduct a contract audit to ensure that the
subcontractor has delivered all components outlined in the subcontract. Once complete,
the audit is reviewed by the PM at which time the subcontract is closed out and final
payment is released.

e Project Maintenance, Measurement and Verification — At the completion of the
construction and commissioning phase of the project, the CM will complete a rigorous
turnover to the M&V group for initiating the M&V phase of the project. The CM will work
closely with SES M&V personnel to cover all project engineering, construction and as-
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built documents and will facilitate a smooth seamless transition to this phase of the
project.

o Project Close-Out - At the completion of every project, SES submits to the client a set
of “as-built” drawings, operation manuals, maintenance manuals, commissioning report,
and a list of recommended spare parts. SES also provides training for onsite facility
personnel to familiarizing staff with O&M procedures for all new equipment and/or
software installed in the project.

Project Team

SES’ Project Team is backed by a strong corporate commitment from all companies that
comprise the Sempra Energy Solutions’ Team. The designated Project Manager is Mr. Craig
Pals and the Construction Manager will be Mr. Craig Priest.
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ORGANIZATIONAL STRUCTURE FOR MANAGING THE PROJECT

John Wilson, C.E.M. Project Representative

Hagel Building
SSA/GSA

Business Development
Manager

Craig Pals

Project Manager

Jim Reese, P.E. Craig Priest Herb Mauck
Project Engineer On-Sn'\(anCn(;r;s;ucuon Safety
Rami Nadershahi
. Engineering and L | Mechanical —
Energy Audit Design Subcontractor(s) Cost Estimator
Ron Dickerson
. L Electrical
Audit Team Photov_oltalc Subcontractor — Director of
Design Measurement &
Performance
. L | Equipment
|| Me;ha_mca' Suppliers Project
esign Accounting
Group
L Electrical Pt:)otovoltaic
Design Subcontractor Aamer Athar
Director
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Proposed Personnel and Responsibility

Business Development Manager

John Wilson, Business Development Manager: Mr. Wilson will serve as the primary interface
with SSA/GSA, and will have overall responsibility for client satisfaction. Mr. Wilson will closely
monitor the project activities to ensure that client expectations are met.

Project Manager

Craig Pals, P.E., Project Manager: Mr. Pals will be the team leader for this project, and will
direct all activities necessary to ensure that all resources are focused on maximizing the
potential for energy conservation projects. Mr. Pals will manage this project from SES' Los
Angeles office and will serve as the secondary interface with SSA/GSA for energy management
services.

On-Site Construction Manager

Craig Priest, Site Construction Manager: Mr. Priest has complete on-site project authority,
including but not limited to, the ability to allocate resources, settle conflicts, make operating
decisions, and initiate corrective actions within the limitations of the contract. The site
Construction Manager has complete authority at the site level to develop and authorize work
plans within the approved contract scope and budget. The on-site Construction Manager will
develop and administer all subcontracts.

Estimating

Rami Nadershahi, Project Estimator: Mr. Nadershahi will provide support for the Project
Manager and the Construction Manager in estimating the project cost, evaluating the costs of
alternatives, evaluating the cost of changes that might occur during construction and
developing the site specific implementation strategy.

Safety
Herb Mauck, Safety Manager: Mr. Mauck will assure that the installation is performed in a safe
manner. SES and its subcontractors will follow all safety codes.

Project Engineer

Jim Reese, P.E., Project Engineer: Mr. Reese will provide direct supervision for the detailed
design of the ECMs to be implemented. Mr. Reese will be responsible for the technical
correctness of the engineering and design for the SSA/GSA Project. Additionally, Mr. Reese will
coordinate and conduct training and support through local vendor representatives and
equipment manufacturers. This training entails conducting required management workshop(s)
for the operations and maintenance personnel, as well as the administrative staff. The
workshop(s) will help personnel to understand the energy implications of their actions by
conducting training sessions on preventive maintenance and other energy-saving practices as
applicable to each ECM.

Start-up and Commissioning

Joe Shiau, P.E., Senior Engineer: Mr. Shiau will be responsible for start-up and commissioning
of the new equipment and systems to be installed during the project. This will include verifying
that the installed equipment meets specifications, is installed and started-up in accordance with
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manufacturer's recommendations, and operates as intended. A commissioning plan will be
prepared that describes the functional tests to be performed on the equipment and the
acceptance criteria. A commissioning report will be prepared to document the results of the
commissioning for future reference.

Monitoring and Verification

Aamer Athar, P.E., M & V Manager: Mr. Athar will be responsible for monitoring and verification
of the new equipment and systems to be installed during the energy retrofit. This will include
verifying that the installed equipment meets the energy saving specifications and is installed
and started-up in accordance with the project energy savings plan.

Project Financial Accounting

Ronny Dickerson, Director of Measurement and Performance: Mr. Dickerson is responsible for
tracking all project expenditures. All project costs will be tracked using a construction industry
accounting program called Wennsoft. Mr. Dickerson will assist the Project Manager and the on-
site Construction Manager to ensure that standard accounting procedures are met and that a
complete audit trail is documented.

Subcontractors

SES’ approach to construction subcontracting is to utilize the local contractors when possible.
SES solicits our clients for their input regarding contractors. SES will develop a list of proposed
subcontractors based on prior experience and client input, and issue bid packages to this group.
SES will select the best-qualified contractor to perform the work. In some cases, where specific
expertise is required, SES may chose to add a specific contractor to the initial team.
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Risk/Responsibility Matrix

ESPC Contract Risk/Responsibility Matrix

RESPONSIBILITY/DESCRIPTION

ESCO PROPOSED APPROACH

AGENCY ASSESSMENT

Financial:

Interest Rates: Neither the ESCO nor the agency has
significant control over prevailing interest rates. During all
phases of the project, interest rates will change with market
conditions. Higher interest rates will increase project cost,
financing/project term, or both. The timing of the Delivery
Order signing may impact the available interest rate and
project cost. Clarify when the interest rate is locked in, and if
it is a fixed or variable rate.

SES utilizes an estimated interest rate for the development of
the IP, DES & Proposal. The estimate is intended to be
higher than what is expected to be in place at signing. SES
proposes to complete negotiations on the proposal including
the basis point differential on the estimated rate. At time of
signing, the fixed rate will be locked in using the negotiated
differential and final financial schedules will be published for
inclusion in the Delivery Order.

Energy Prices: Neither the ESCO nor the agency has
significant control over actual energy prices. For calculating
savings, the value of the saved energy may either be
constant, change at a fixed inflation rate, or float with market
conditions. If the value changes with the market, falling
energy prices place the ESCO at risk of failing to meet cost
savings guarantees. If energy prices rise, there is a small
risk to the agency that energy saving goals might not be met
while the financial goals are. If the value of saved energy is
fixed (either constant or escalated), the agency risks making
payments in excess of actual energy cost savings.

SES proposes to utilize the current utility rates and rate
structures in the proposal, escalated in the out years at an
agreed-to rate. The resulting rate figures will be fixed for the
term of the Delivery Order.

Construction Costs: The ESCO is responsible for
determining construction costs and defining a budget. In a
fixed-price design/build contract, the agency assumes little
responsibility for cost overruns. However, if construction
estimates are significantly greater than originally assumed,
the ESCO may find that the project or measure is no longer
viable and drop it. In any design/build contract, the agency
loses some design control. Clarify design standards and the
design approval process (including changes) and how costs
will be reviewed.

SES will provide firm fixed construction costs based on
specified equipment (or equivalent) in the negotiated
proposal. SES designs to standards established by the
Uniform Building Code and will submit all drawings,
specifications, and submittals for government approval. If
unusual design standards are required, the government
should designate in the Delivery Order RFP. If design
changes result in increased costs, SES would expect to
negotiate an equitable cost adjustment with the government if
necessary. The basis of all costs will be detailed in the DES.
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RESPONSIBILITY/DESCRIPTION ESCO PROPOSED APPROACH AGENCY ASSESSMENT
M & V Costs: The agency assumes the financial SES’ approach to M&V is to verify the guaranteed
responsibility for M & V costs directly or through the ESCO. If | performance of the equipment installed where cost-effective
the agency wishes to reduce M & V cost, it may do so by to do so in relation to the value of the savings achieved with
accepting less rigorous M & V activities with more uncertainty | a given measure. SES cannot guarantee factors beyond its
in the savings estimates. Clarify what performance is being control, i.e. operating hours, personnel population changes
guaranteed (equipment performance, operational factors, etc. SES will utilize appropriate practices to validate the
energy cost savings) and that the M & V plan is detailed base case in all instances, and an acceptable value will be
enough to satisfactorily verify it. negotiated with the customer.
Delays: Both the ESCO and the agency can cause delays. SES will develop (with customer consultation) and provide a
Failure to implement a viable project in a timely manner costs | schedule in the proposal for customer review and
the agency in the form of lost savings, and can add cost to acceptance. Circumstances that may lead to delays in the
the project. Clarify schedule and how delays will be handled. schedule should be communicated as quickly as identified.
Discussion will seek mitigating alternatives. Resolution to
delays that result in meaningful cost impacts will be
negotiated.
Major Changes in Facility: The agency (or Congress) Facility use profiles will be identified and discussed and
controls major changes in facility use, including closure. agreed upon in the proposal phase. SES cannot accept
Clarify responsibilities in the event of a premature facility responsibility for, or guarantee, facility use profiles.
closure, loss of funding, or other major change.
Operational:
Operating Hours: The Agency generally has control over SES will work with the agency to identify acceptable values
the operating hours. Increases and decreases in operating for operating hours. The M&V protocol will focus on
hours can show up as increases or decreases in "savings" equipment performance rather than total energy use,
depending on the M & V method (e.g. operating hours times, | minimizing the impact of changing operating hours. If a
improved efficiency of equipment vs. whole building, utility substantial change in operating hours (i.e. from 9 hours for 5
analysis). Clarify if operating hours are to be measured or days to 24 hours for 7 days a week) occurs, and the change
stipulated and what the impact will be if they change. If the impacts the life of equipment that SES is responsible for
equipment loads are stipulated, the baseline should be repair and replacement, SES would expect to negotiate an
carefully documented and agreed to by both parties. equitable price adjustment.
Load: Equipment loads can change over time. The agency | The M&V protocol will focus on equipment performance
generally has control over hours of operation, conditioned where technically and economically feasible. SES worked
floor area, intensity of use (e.g. changes in occupancy or with the customer to measure existing loads and those loads
level of automation). Changes in load can show up as will be utilized for calculating savings. The methodology for
increases or decreases in "savings" depending on the M & V determining these loads is documented. The loads will be
method. Clarify if equipment loads are to be measured or stipulated.
stipulated and what the impact will be if they change. If the
equipment loads are stipulated, the baseline should be
carefully documented and agreed to by both parties.
)
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RESPONSIBILITY/DESCRIPTION ESCO PROPOSED APPROACH AGENCY ASSESSMENT
Weather: A number of energy efficiency measures are For ECMs impacted by weather, energy savings are
affected by weather. Neither the ESCO nor the agency has calculated using typical weather profiles agreed to by SES
control over the weather. Changes in weather can increase and the Agency (such as published Typical Meteorological
or decrease "savings" depending on the M & V method (e.g. Year (TMY) data). This weather profile is stipulated for the
equipment run hours times efficiency improvement vs. whole determination of baseline and post-retrofit energy savings.
building utility analysis). If weather is "normalized" actual Energy savings will then be verified based on measurements
savings could be less than payments for a given year, but will | to verify proper equipment performance.
"average out" over the long run. Weather corrections to the
baseline or ongoing performance should be clearly specified
and understood.
User Participation: Many energy conservation measures It will be the responsibility of the Agency to maintain proper
require user participation to generate savings (e.g. control set-points and programming of controls. The savings are
settings). The savings can be variable and the ESCO may calculated based on anticipated compliance with established
be unwilling to invest in these measures. Clarify what degree | control settings that are agreed to by both the Agency and
of user participation is needed and utilize monitoring and SES. SES will provide training regarding the operation and
training to mitigate risk. If performance is stipulated, maintenance of the controls and guidelines for proper control
document and review assumptions carefully and consider M settings. SES will review operating procedures and control
& V to confirm the capacity to save (e.g. confirm that the set-points as part of the M&V Procedures.
controls are functional).
Performance:
Egquipment Performance: Generally the ESCO has control SES will select the equipment that will best meet the needs
over the selection of equipment and is responsible for its of the facility. SES will verify proper operation of the
proper installation and performance. Generally the ESCO equipment upon completion of the installation. SES will be
has responsibility to demonstrate that the new improvements | responsible for the performance of the equipment and will
meet expected performance levels including standards of verify the performance at intervals agreed to with the Agency
service and efficiency. Clarify who is responsible for initial as specified in the M&V Plan.
and long-term performance, how it will be verified, and what
will be done if performance does not meet expectations.
Operations: Responsibility for operations is negotiable, and | The Agency will operate the equipment installed. SES will
it can impact performance. Clarify how proper operation will provide training in proper equipment operation. SES will
be assured. Clarify responsibility for operations and specify operating logs to be maintained by the Agency. SES
implication of equipment control. will periodically review the equipment operation and
operating logs to verify proper operations.
)
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RESPONSIBILITY/DESCRIPTION ESCO PROPOSED APPROACH AGENCY ASSESSMENT
Maintenance & Repair: Responsibility for maintenance and | SES will be responsible for maintenance and repair as
repair is negotiable, however it is often tied to performance. defined in the Table in the Summary of Operations,
Clarify how long-term maintenance and repair will be Maintenance, Repair and Replacement Responsibility in the
assured, especially if the party responsible for long-term following section. All water treatment will be the
performance is not responsible for maintenance. Clarify who responsibility of SSA/GSA. SES will provide the Agency with
is responsible for ECM overhaul, component or equipment training in proper maintenance procedures and will specify
repair required to maintain operational performance maintenance records to be kept by the Agency. SES will
throughout the contract term. periodically review these records as specified in the M&V
Plan to ensure proper maintenance.
Equipment Replacement: Responsibility for replacement of | SES will be responsible for replacements as defined in the
contractor-installed equipment is negotiable, however it is Table in the Summary of Operations, Maintenance, Repair
often tied to ECM performance. Clarify who is responsible for | and Replacement Responsibility in the following section.
replacement of failed components or equipment throughout Manufacturer's warranties will be provided for all equipment.
the term of the contract. Specifically address potential SES will provide the Agency with training in proper
impacts on performance due to equipment failure. Life of maintenance procedures and will specify maintenance
equipment is critical to ECM performance during the contract | records to be kept by the Agency. SES will periodically
term. Specify equipment life expected for all installed review these records as specified in the M&V Plan to ensure
equipment and specify warranties proposed for the installed proper maintenance.
ECMs.
Emissions Exceeding Permit Limits SES accepts no responsibility for fines incurred by the
SSA/GSA as a result of emissions violations. The SSA/GSA
will be responsible for proper operation of the equipment,
taking prompt action to avoid an emissions exceedance, and
immediate notification to both SES and the local service
provider of any conditions which they observe that could
result in an emissions violation.
)
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Operations, Maintenance, Repair and Replacement

Operations and Maintenance

To achieve the projected savings, all ECMs must be operated, maintained, and repaired
according to the manufacturer, design, and installation specifications. Upon completion of the
installation, SES will provide SSA/GSA with appropriate technical manuals that describe the
equipment and its operation, as well as the manufacturer’'s recommended maintenance. SES
will provide training in the operation and maintenance of the new equipment.

SES will conduct semi-annual inspections of the equipment where Hagel personnel are
responsible for performing operations and maintenance. This is to ensure operations and
maintenance procedures are being followed to maximize equipment longevity and ensure
energy-efficient operation. SSA/GSA will make operating logs and maintenance records
available to SES for review. SES will notify SSA/GSA in writing if there are any operations and
maintenance discrepancies noted.

Repair and Replacement

Repair and Replacement means that SES will be responsible for all repairs on the piece of
equipment up to and including the replacement of the piece of equipment should that be more
economically viable. SES will provide periodic oversight of the operations and maintenance of
the equipment installed under this project. If SES determines that proper O&M procedures are
not followed and resulting damage or failure to equipment installed by SES occurs, the SSA/GSA
may then be liable for the required repair and replacement and associated loss in savings.

ECM Training

SES will provide three (3) 8-hour days of operations and maintenance training. The training will
be conducted prior to project acceptance, and structured to include classroom and hands-on
training. The Operations and Maintenance manuals will be utilized in this training. The training
will include education on the concept of each measure and the importance of proper operating,
maintenance, and troubleshooting procedures. The training will also include procedures on
proper reporting of operations and maintenance activities. Specialized systems will include
training support by the original equipment manufacturer (OEM). The training sessions will be
videotaped for SSA/GSA to use in training new personnel in the future or as a refresher for
existing staff.

The table below shows the proposed assignments of the responsibilities for operations,
maintenance, and repair and replacement of each ECM.
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Summary of Operations, Maintenance, Repair and Replacement Responsibility
Hagel Building

Responsible Party
ECM

NO Energy Conservation Measure

Repair & Equipment
Replacement

\ Operations Maintenance

1. Lighting Hagel Hagel Hagel
2. Griswold Valves Hagel Hagel Hagel
3A. Photovoltaic System — Inverter Only Hagel SES SES
3B. Photovoltaic System — PV Panels Hagel Hagel Hagel
<2>
5. Primary Air Flow Hagel Hagel Hagel
6. Variable Speed Drives for Pumps Hagel SES SES
7. Co-Generation system Hagel SES SES
8. Steam Boiler Hagel Hagel Hagel
<1> See Warranty Table below.
<2> The manufacturer warranty for the panels will be 20 years or longer.
<3> All water treatment will be the responsibility of Hagel.
Warranty

Labor and material warranty will be provided for a period of 12 months from equipment
installation acceptance, or 18 months from equipment delivery, whichever occurs first.
Equipment covered includes all equipment installed by SES as part of this agreement. In the
case of the photovoltaic panels, the manufacturer’s warranty will be a minimum of 20 years. As
part of the lighting ECM, SES will provide an adequate stock of lamps and ballasts based on
manufacturer(s) recommendations. SES will also assist SSA/GSA in resolving any warranty
related issues that may arise for all of the ECMs.

ECM ‘ Manufacturer’s Warranty Coverage

Fluorescent Lamps — 1 year
HID Lamps — 1 year
Fluorescent Ballasts — 5 years
HID Ballasts — 1 year

#1: Lighting Retrofit

#2: Recommission Griswold Valves Valves — 5 years

Panels — 20 years

#3: Install 30 kW Photovoltaic System
Inverter — 5 years

#5: Reduce Primary Air Controls — 1 year
#6: VFDs for Secondary & Tertiary Chilled | VFDs —1 year
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ECM Manufacturer’s Warranty Coverage

Water Pumps

#7: Install 260 kW Cogen Unit Cogen Engine — 1 year

Boiler Drum — 20 year (against damage due to
#8: Install New Steam Boiler thermal shock.
Other Boiler Parts — 5 years

ECM Commissioning Approach

Commissioning Plan

SES will perform commissioning of all equipment impacted by the energy conservation
measures (ECMs) to be installed as part of this project. The objective of the commissioning is
to verify that the design of the new systems meets the performance objectives, the equipment
is installed in accordance with the design, and that the equipment and the equipment systems
operate as intended. Commissioning will include both pre-functional and functional testing of
individual components, sub systems, and the fully integrated systems associated with the ECMs.
This will include verification of installation, start up, and performance evaluation throughout the
equipment’s operating range.

SES will prepare a Commissioning Plan for review and approval by the Government in
accordance with the delivery order reporting requirements. This Commissioning Plan will
include descriptions of commissioning roles and responsibilities of the project team, a detailed
description of the commissioning process, and reporting. An outline of the Commissioning Plan
is shown below.

Commissioning Plan Outline
Frank Hagel Building

1.0 Introduction
¢ Objective of commissioning
e Overview of commissioning activities
e Schedule, coordination, and management of commissioning work

2.0 Design Intent
e System description (e.g., cogeneration, lighting retrofit, chiller VFDs)
¢ Functional and performance objectives
e Performance criteria (e.g., capacity, efficiency, operating range)
e Matrix of responsibilities of commissioning work
e Control strategy and sequence of operation
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3.0

4.0

5.0

6.0

7.0

Commissioning Specifications to be included in Construction Bid Documents
¢ Commissioning scope of equipment vendors and contractors, etc.
Submittals and Documentation

Pre-functional Tests

o Verification of installed equipment, subsystems, and systems
e Equipment start-up (per manufacturers’ specifications)

e Test and balancing

o Verify installation and operation of individual sub-components (e.g., thermometers,
pressure gages, control valves, flow meters)

e Oversight and observations of activities
e Process of initial corrective actions and retesting
e Determination of system readiness for functional testing

Functional Performance Testing
6.1 - Testing of Components
e Verify operation is within manufacturer’s specifications.

¢ Determination of deficiencies, corrective measures, and retesting procedures

6.2 - Testing of Subsystems

e Operation of subsystems (e.g., heat recovery loop through heat exchanger)

o Verify subsystems operate within specifications over range of operating
conditions including start-up, steady state operations, shutdown, and abnormal
operations

6.3 - Testing of Integrated Systems and Automatic Controls
e Operation of ECM devices under automatic control (DDC)

o Verify control settings, monitoring of equipment operation, trend logging, and
printouts

e Proper operation of equipment interfaces

o Verify start-up, shutdown, steady state, abnormal, and emergency modes of
operation

Commissioning Report

Document results of commissioning, to include:

e Design intent

e Test and balance reports

e Results of pre-functional tests

e Results of functional tests

o Document any deficiencies and corrective action taken

¢ Document equipment performance, initial control settings, reviews, etc.
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e Issues and event log

Roles and Responsibilities of Commissioning Team

The table below shows the names and contact information for representatives of the primary
parties responsible for implementing the project.

Team Members and Contact Information

Team Member

Owner

Co. & Contact Names

Hagel Building
Contact Person TBD

Voice, Office, Cell, Fax, Email,
Address

Design Build Contractor Sempra Energy Services Mobile:
Craig Pals, Project Manager Office:
Fax:
Email:
Commissioning Agent Sempra Energy Services Office:
Agent TBD Fax:
Email:
S1: Mechanical TBD
Subcontractor
S2: Electrical TBD
Subcontractor
S3: Controls Subcontractor | TBD
S4: Equipment TBD
Manufacturers

General Descriptions of Roles

General descriptions of the commissioning roles and responsibilities are as follows:

Commissioning Responsibility Matrix

Title Description of Responsibilities
—  — ——— |

DB: Design Build contractor; Fulfills roles of CA, CM, GC, PM, and A/E (below)
CA: Coordinates the Cx process, writes tests, oversees and documents

' performance tests
CM: Facilitates the Cx process. Approves test plans and signs-off on performance

. Facilitates the Cx process, ensures that Subcontractors perform their
GC: Do . . :

responsibilities and integrates Cx into the construction process and schedule

PM: Facilitates and supports the Cx process and gives final approval of the Cx work
A/E: Perform construction observation, and assist in resolving problems
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Mt The equipment manufacturers and vendors provide documentation to facilitate
v the commissioning work and perform contracted startup
Subcontractors: Dempnstrate proper system performance through implementation of pre-
functional and functional tests

ECM Facility Performance Requirements

Preliminary facility performance requirements to be verified as part of the Commissioning
include the following:

ECM Facility Performance Requirements

ECM Performance Requirements

Verify proper equipment installed. Measure wattages of selected

1. Lighting fixtures as described in M&V Plan.
Verify proper operation of Griswold valves including measurements
2. Griswold Valves of pressure drop of valves. Verify temperature and flow
performance of affected fan coils.
3. Photovoltaic System Verify proper operation of PV system including kW output.

Verify programming of supply air set points and minimum airflow set

5. Reduce Primary Air points for affected VAV boxes.

6. Variable Speed Drives Verify proper operation of the variable speed drives, including
for Chilled Water Pumps sensor operation, modulation of pump speed and pump motor kW.

Verify performance of the cogeneration system including engine

7. Cogeneration System heat rate, maximum generating capacity, and hot water production.
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Schedule DO-1 (Final)
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SCHEDULE DO-1 (Final)

Guaranteed Annual Cost Savings and Annual Contractor Payments

The Contractor shall complete the following statement:

DE-AM36-97EE73565

If selected the Contractor shall complete the installation of all proposed ECMs not later than 12 months after delivery order award.

Delivery Order Number |Contractor Name Project Site
Sempra Energy Services Hagel Federal Building
(@ (b) (c)
Performance DES Proposed Guaranteed Annual
Period Annual Annual Contractor
Year Cost Savings Cost Savings Payments
$ $ $

ZERO (see note 7) $ 1,190,641 | $ 1,190,641 | $ 1,190,641
ONE $ 162,547 | $ 158,848 | $ 158,847
TWO $ 168,583 | $ 164,884 | $ 164,883
THREE $ 171,735 | $ 168,036 | $ 168,035
FOUR $ 174,943 | $ 171,245 | $ 171,244
FIVE $ 178,209 | $ 174,511 | $ 174,510
SIX $ 181,534 | $ 177,835 | $ 177,834
SEVEN $ 184,917 | $ 181,218 | $ 181,217
EIGHT $ 188,361 | $ 184,662 | $ 184,661
NINE $ 191,866 | $ 188,167 | $ 188,166
TEN $ 195433 | $ 191,734 | $ 191,733
ELEVEN $ 199,063 | $ 195,365 | $ 195,364
TWELVE $ 202,758 | $ 199,059 | $ 199,058
THIRTEEN $ 206,518 | $ 202,819 | $ 202,818
FOURTEEN $ -1$ -3 -
FIFTEEN $ -1$ -3 -
SIXTEEN $ -1$ -3 -
SEVENTEEN $ -1$ -3 -
EIGHTEEN $ -1$ -3 -
NINETEEN $ -1$ -3 -
TWENTY $ -1$ -3 -
TWENTY-ONE $ -1$ -3 -
TWENTY-TWO $ -1$ -3 -
TWENTY-THREE $ -1$ -3 -
TWENTY-FOUR $ -1$ -3 -
TWENTY- FIVE $ -1 $ -1 -
TOTALS $ 3,597,108 | $ 3,549,024 | $ 3,549,011

(1) The first year (' Year One) DES Proposed Annual Cost Savings reflects technical proposal & engineering estimates as presented in DO-4.

(2) The Guaranteed Annual Cost Savings are based on the site specific M&V plan.

(3) The Total of Annual Contractor Payments represents the delivery order price and should be supported by information submitted in Schedules DO-2 and DO-3,
and their required supporting documentation (See Section H.24.2).

(4) If applicable, pre-performance period expenses will be submitted for year Zero.

(5) The Guaranteed Annual Cost Savings must exceed the Annual Contractor Payments (except year zero) for each year of the delivery order performance period.

(6) Provide escalation rates applied to DES Proposed Annual Cost Savings in column (a) as follows:

a) Electricity: 2.00%
Energy Related O & M Savings 3.00%.
(7) Cost avoidance: $937,000 is billable upon contract signature; $253,474 is the NPV of utility incentives. SES does not guarantee utility incentives.

b) Natural Gas: 3.00%
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Schedule DO-2
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DE-AM36-97EE73565
SCHEDULE DO-2
IMPLEMENTATION PRICE BY ECM

Project Site: Delivery Order P Contractor Name:
Hagel Federal Building Sempra Energy Services
(CY (b) (€) = (@) x (1+(b))
Tech ECM No. Equipment Description - Title ECM Total Implementation Mark-up Implementation Price
Category Size Expense (%)
($)
C.2.17 Proposal Development Energy Surveys $ 193,815 23.79%| $ 239,932
C.25 1 Lighting Retrofit various $ 38,104 25.00%| $ 47,630
C.2.7 2 Recommission Griswold Valves various $ 43,117 25.00%| $ 53,896
C.211 3 PV - 17 kW System 17KW(AC) | $ 185,685 15.00%| $ 213,538
C22 4 VFDs for Chillers n/a $ - 25.00%| $ -
C.24 5 Reduce Primary Air n/a $ 76,681 25.00%| $ 95,851
C.2.2 6 VFDs for Secondary Pumps 75t030HP | $ 177,657 25.00%| $ 222,071
C.2.10 7 Install 260 kW Cogen Unit 260 kW $ 837,398 25.00%| $ 1,046,747
Cc.21 8 Boiler Replacement 3.6 MBTU |$ 181,692 25.00%| $ 227,115
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
Bonded Amount ($) $ 2,146,781
Notes: 1) Total Implementation expenses shall include only direct costs, and no performance period expenses.
2) Contractor shall identify direct costs for DES and proposal development costs as a separate line item, as applicable.
3) Contractor shall attach adequate supporting information detailing total implementation expenses (direct costs), in accordance with Section H.24.2 of the contract.
4) Contractor shall propose bonded amount representing the basis of establishing performance and payment bonds per Section H.17 of the contract, as required.
5) Attached supporting information shall be presented to identify portions of ECM or project expenses included in proposed bonded amount.
6) Proposed Bonded Amount is assumed to include markup applied to implementation expenses above, unless otherwise specified by Contractor.
7) For the following ECMs, enter the total installed capacity of new equipment in the units specified (e.g. chillers-150); chillers and packaged units in tons, VFDs in hp, boilers and furnaces
in input Btu/hr, BAS/EMCS in number of points, transformers in kVA, generators in kW. For lighting ECMs, specify baseline kW treated.
8) Sempra may use projected energy savings achieved during construction period (year 0) as offset to lower utility incentives and/or lower customer contribution.
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Schedule DO-3
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Applicable

Financial Index 10/ Yr Treasury DE-AM36-97EE73565 DE-AM36-97EE73565
SCHEDULE DO-3 Term (Years) 13 Issue Date 5/17/2005 SCHEDULE DO-3
Performance Period Cash Flow Index Rate 4.15% Source Performance Period Cash Flow
Added Premium 170 basis pts.
:’;‘:“ Interest 5.78% Effective Through 1712005
Project Site: Delivery Order No.: Contractor Name:
Hagel Federal Building DORFP # GS-09P-03-K¢ Sempra Energy Services
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Total
Project Capitalization
Total Implementation Price (DO-2 Total) $ 2,146,781
Financing Procurement Price ($) (note 9) $169,805
Less Pre-Performance Period Payments (notes 5, 6 & 7) ($1,190,641)
 Total Amount Financed ($) $1,125,944
ANNUAL CASH FLOW (PERFORMANCE PERIOD)
Debt Service:
Interest ($) (see note 8) ($0) $61,015 $57,998 $54,654 $50,978 $46,949 $42,578 $37,850 $32,741 $27,228 $21,288 $14,894 $8,020 $636 $0 $0 $0 $0 $456,828
Principal Repayment ($ $107,159 $51,280 $56,523 $62,121 $68,080 $73,770 $79,810 $86,218 $93,014 $100,221 $107,863 $115,965 $124,554 ($636) $0 $0 $0 $0 $1,125,944
Total Debt Service ($) (a) $107,159 $112,296 $114,521 $116,775 $119,058 $120,719 $122,389 $124,067 $125,755 $127,449 $129,151 $130,860 $132,574 $0 $0 $0 $0 $0|$ 1,582,772
Performance Period Expenses:
Management/Administration ($) $ 5210 |$ 5,366 | $ 5527 | $ 5693 | $ 5864 | $ 6,040 | $ 6,221 | $ 6,408 | $ 6,600 | $ 6,798 | $ 7,002 | $ 7212 | $ 7,428 | $ -1% -1% -1$ -1$ -1% 81,369
Preventative Maint ($) <cogen O&M + R&R all inclusives| $ 17,361 | $ 17,361 | $ 17,361 [ $ 17,361 [ $ 17,361 | $ 17,882 | $ 18418 | $ 18971 | $ 19540 | $ 20,126 | $ 20,730 | $ 21,352 | $ 21,992 | $ -1$ -1$ -1$ -1$ -1$ 245,813
Preventative Maintenance ($) <non-cogen only> $ 3,824 | $ 3939 | $ 4,057 | $ 4179 [ $ 4304 | $ 4433 | $ 4,566 | $ 4,703 | $ 4,844 | $ 4,990 | $ 5139 | $ 5294 | $ 5452 | $ -1 % -1 % -1 $ -1 $ -1$ 59,726
Repair and Replacement ($; $ 8,015 | $ 8,256 | $ 8504 | $ 8759 | % 9021 |$ 9292 | $ 9571 |$ 9,858 | $ 10,154 | $ 10458 | $ 10772 | $ 11,095 | $ 11428 | $ -1$ -1$ -1$ -1$ -1$ 125,183
Measurement and Verification ($) $ 6,940 | $ 7,148 | $ 7,363 | $ 7,584 | $ 7811 | % 8,045 | $ 8287 | $ 8,535 | $ 8791 |% 9,055 | $ 9327 | $ 9,607 | $ 9,895 | $ -1% -1% -1$ -1$ -1% 108,387
Permits and Licenses ($) $ -1 -|$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -|$ -1$ -1$ -1$ -1$ -1 -1 -1$ -
Insurance Premium For Availability Risk($ $ -8 -3 -3 -3 -3 -3 -3 -3 -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -
Property Taxes ($) $ -1 -1$ -|$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1$ -1 -1 -1$ -
Other (describe & itemize on attachment) ($) $ ) -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -1$ -1$ -1$ -1$ -1$ -1$ -1 -
Subtotal Performance Period Expenses ($) $ 41,350 | $ 42,070 | $ 42,811 | $ 43575 | $ 44,361 | $ 45692 | $ 47,063 | $ 48,475 | $ 49,929 | $ 51427 | $ 52,970 | $ 54,559 | $ 56,196 | $ - $ - $ - $ - $ - $ 620,478
Performance Period Mark-up (%) 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%)
Performance Period Mark-up ($) $ 10,338 | $ 10,518 | $ 10,703 | $ 10,894 | $ 11,090 [ $ 11423 | $ 11,766 | $ 12,119 | $ 12482 | $ 12,857 | $ 13242 | $ 13640 | $ 14,049 | $ - $ - $ - $ - $ -
Total Performance Period Expenses (b) $ 51,688 | $ 52,588 | $ 53,514 | $ 54,469 | $ 55,452 | $ 57,115 | $ 58,829 | $ 60,594 | $ 62,411 | $ 64,284 | $ 66,212 | $ 68,199 | $ 70,245 | $ - $ - $ - $ - $ - $ 775,598
Total Annual Contractor Payment (a)+(b) $ 158,847 | $ 164,883 | $ 168,035 | $ 171,244 | $ 174,510 | $ 177,834 | $ 181,217 | $ 184,661 | $ 188,166 | $ 191,733 | $ 195,364 | $ 199,058 | $ 202,818 | $ - $ - $ - $ - $ - $ 2,358,370
Notes: 1) Performance Period Expenses shall include only direct costs, and no implementation period expenses. 5) Less Pre-Perfomance Period Payments includes Customer Contribution and Utility Incentives. The amount of each are: Customer Contribution: $ 937,000 Net Present Value of Utility Incentive: $ 253,641
3) Contractor shall attach adequate supporting information detailing total performance period expenses (direct costs), in accordance with Section H.24.2 of the contract. 6) Sempra does not guarantee utility incentive amounts.
3) If applicable, contractor shall specify escalation rate applied to Performance Period Expenses: 3.00%. 7) Sempra may use projected energy savings achieved during construction period (year 0) as offset to lower utility incentives and/or lower customer contribution.
4) If applicable, pre-performance period payments will be applied in year Zero to reduce principal repayment. Estimated const. period savings= $ 31,391 (estimated at 50% of annual savings from ECMs 1, 2, 3, 5 & 6)
8) Financing is based on Annual-in-Advance Payments.
9) Finacing procurement includes the following items: Performnc. Bond:  $ 10,734 Builder's Risk Ins:  $ 3,220 Inter. During Const $ 100,851 Finance Procurmnt:  $ 55,000

Do Not Remove (RWC)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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SCHEDULE DO-4
First Year Energy And Cost Savings By ECM,Technology Category, and Delivery Order

DE-AM36-97EE73565

Project site:

Hagel Federal Building

Delivery Order No.

Contractor Name:
Sempra Energy Services

Project Square Footage (KSF)

(al) (b1) (c1) (d1)
Electricity Electricity Natural Other
Energy Demand Gas Savings
($/kWh) ($/kW) ($/therm) ($/MMBTU)
Baseline Energy Prices (provide supporting attachment) $ - $ - $ - $ - -
() (b1) (b2) (c1) (c2) (d1) (d2) (el) (e2) ® (@ (h) 0] 0] )
=.003413xb1+d1+el |=B2+C2+D2=E2 Other =(g)+(h) =il
n/a NPV of Energy Related
Tech ECM ECM Electricity Electricity Natural Natural ESTIMATED Total Total &0&M Estimated Implementation
No. No. Energy Energy Savings Demand Demand Gas Gas Other UTILITY Energy Energy Cost Cost Annual Cost Price Simple
Baseline Savings Savings Savings Savings Savings Savings INCENTIVE Savings Savings Savings Savings Payback
(mBTUlyr) (KWhiyr) ($lyr) (kw) ($lyr) (MBTUlyr) ($lyr) (MBTUlyr) $ (MBTU/yr) ($lyr) ($lyr) ($lyr) ($) (yr)
C.2.5 Lighting Retrofit 111015.9| $ 10,682.16 79| $ - 0.0| $ - 0.0l $ 5,247 378.9] $ 10,682 | $ -1$ 10,682 | $ 47,630 4.5
C.2.7 |Recommission Griswold Valves 4770.7] $ 755.22 00| $ - 00|$% - 00| $ - 16.3| $ 755 | $ -1 $ 7551 % 53,896 71.37
C.2.11 PV - 17 KW System 28364.01 $ 2,921.00 170 $ - 0.0| $ - 0.0l $ 44,999 96.8| $ 2921 | $ -[$ 2921|% 213,538 73.10
C.2.2  |VFDs for Chillers 0.0[$ - 0.0[ $ - 0.0[ $ - 0.0 $ - 00| $ -1$ -1$ -1 $ - -
C.2.4 Reduce Primary Air 286479.2[ $ 29,199.03 0.0] $ - 0.0| $ - 0.0l $ 37,916 977.8| $ 29,199 | $ -1 $ 29,199 | $ 95,851 3.28
C.2.2 VFDs for Secondary Pumps 136028.4| $ 19,224.03 0.0] $ - 0.0| $ - 0.0] $ 18,003 464.3| $ 19,224 | $ - $ 19224 | % 222,071 11.55
C.2.10 Install 260 kW Cogen Unit 1066338.0| $ 120,365.00 260.0 $ - -7990.3[ $ (27,230.00) 0.0] $ 147,476 -4350.9| $ 93,135 | $ - $ 93,135| % 1,046,747 11.2
C.2.1 Boiler Replacement 0.0 $ - 0.0] $ - 391.4] $ 3,130.05 0.0 $ - 391.4| $ 3,130 | $ 3500[$% 6630|% 227,115 34.26
0 0.0 $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0] $ -1 $ -1$ - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0| $ -1 $ -1$ - -
0 0.0| $ - 0.0[ $ - 0.0| $ - 00| $ - 0.0[ $ -1 3 -1 - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0| $ -1 $ -1$ - -
0 0.0| $ - 0.0[ $ - 0.0| $ - 00| $ - 0.0[$ -1$ -1 - -
0 0.0 $ - 0.0] $ - 0.0| $ - 0.0l $ - 0.0| $ -1 $ -1$ - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0] $ -1 $ -1$ - -
0 0.0| $ - 0.0[ $ - 0.0| $ - 0.0l $ - 0.0] $ -1 $ -1$ - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0] $ -1 $ -1$ - -
0 0.0| $ - 0.0[ $ - 0.0| $ - 0.0l $ - 0.0| $ -1 $ -1$ - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0] $ -1 $ -19$ - -
0 0.0| $ - 0.0[ $ - 0.0| $ - 0.0l $ - 0.0| $ -1 $ -1$ - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0] $ -1 $ -1$ - -
0 0.0| $ - 0.0[ $ - 0.0l $ - 0.0l $ - 0.0| $ -1 $ -1$ - -
0 0.0| $ - 0.0[$ - 0.0| $ - 00| $ - 0.0[ $ -1$ -1 - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0| $ -1 $ -1$ - -
0 0.0 $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0] $ -1 $ -19$ - -
0 0.0 $ - 0.0] $ - 0.0| $ - 0.0l $ - 0.0| $ -1 $ -1$ - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0] $ -1 $ -19$ - -
0 0.0| $ - 0.0[ $ - 0.0| $ - 0.0l $ - 0.0] $ -1 $ -1$ - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0] $ -1 $ -1$ - -
0 0.0| $ - 0.0[ $ - 0.0| $ - 0.0l $ - 0.0] $ -1 $ -1$ - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0] $ -1 $ -19$ - -
0 0.0 $ - 0.0[ $ - 0.0| $ - 0.0l $ - 0.0| $ -1 $ -1$ - -
0 0.0| $ - 0.0] $ - 0.0| $ - 0.0 $ - 0.0| $ -1 $ -1$ - -
Total 1,632,996 183,146 285 (7,599) - $ 253,641 (2,025) $ 159,047 | $ 3,500 | $ 162,547 | $ 1,906,848 13.21]
Notes: 1) Project Square Footage (in 1000 SF) - Include only building square footage affected by installed ECMS in project. 5) Utility Incentive based on NPV of $ received in year 1 and discount rate = 5.78%

2) For column (a) insert estimated energy baseline by ECM and total project in MBTU based on DES and Final Proposal data.
3) Energy conversion factors for MBTU: MBTU = 1076 BTU; Electricity - 0.003413 MBTU/kWh; Natural Gas - 0.1 MBTU/therm; #2 Oil - 0.128 MBTU/gal.
4) Specify "Other" energy savings in (e)(1) & (e)(2) as applicable. Include energy type

; energy units

; and BTU conversion factor

BTU/

a) VFD incentives based on $0.14/kWh per SPC program.

b) Lighting utility incentive based on $0.05/kWh per SPC program.

(ur ¢) Cogen incentive of $600/kW and CEC PV program at $2.80/kW
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SCHEDULE DO-5

Annual Cancellation Ceiling Schedule

DE-AM36-97EE73565

Project Site

Delivery Order No.:

Contractor Name

Hagel Federal Building

Sempra Energy Services

Outstanding

Total

End Of Year Thirteen

Capital Cancellation
Investment Ceiling
$
Installation Acceptance $ 1,125,944 $ 1,216,019
End Of Year One $ 1,079,800 | $ 1,166,184
End Of Year Two $ 1,025,502 | $ 1,107,543
End Of Year Three $ 965,635 | $ 1,042,886
End Of Year Four $ 899,838 | $ 971,825
End Of Year Five $ 827,729 | $ 893,947
End Of Year Six $ 749,589 | $ 809,556
End Of Year Seven $ 665,050 | $ 718,254
End Of Year Eight $ 573,723 | $ 619,621
End Of Year Nine $ 475197 | $ 513,212
End Of Year Ten $ 369,035 | $ 398,558
End Of Year Eleven $ 254,778 | $ 275,160
End Of Year Twelve $ 131,038 | $ 142,493
$ $

End Of Year Fourteen

End Of Year Fifteen

End Of Year Sixteen

End Of Year Seventeen

End Of Year Eighteen

End Of Year Nineteen

End Of Year Twenty

End Of Year Twenty-one

End Of Year Twenty-two

End Of Year Twenty-three

End Of Year Twenty-four

End Of Year Twenty-five

TOTALS

(1) Outstanding Capital Investment - A fixed subset of Total Cancellation Ceiling. Constitutes the remaining unamortized principal on Total Amount Financed
for each time period specified above plus any prepayment charges, as negotiated for the delivery order award.
(2) Cancellation Ceilings for each time period specified above establish the maximum termination liability for that time period. Actual Total termination costs

will be negotiated.

(3) The contractor may attach a monthly Financing Termination Liability Schedule which must correspond to the annual amounts submitted above in each

year for Outstanding Capital Investment.

(4) In the event of delivery order cancellation or termination for convenience, FAR 52.217-2 or 52.249.2 will apply. Changes to a delivery order based on
mutual agreement of the parties rather than cancellation or termination may use the information in this schedule.
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Revised Cal. P.U.C. Sheet No. 21372-E
Pacific Gas and Electric Company Canceliing Revised Cal. P.U.C. Sheet No. 20937-E
San Francisco, California

CONTENTS: This rate schedule is divided into the following sections:

1. Applicability 12.  Non-Firm Service Rates

2. Territory 13. Contracts

3. Firm Service Rates 14.  Billing

4. Definition Of Service Voltage 15.  CARE Discount For Nonprofit

5. Definition Of Time Periods Group-Living Facilities

6. Power Factor Adjustments 16.  Optiona! Optimal Billing Period

7. Charges For Transformer and Service
Line Losses 17.  Electric Emergency Plan Rotating

8. Standard Service Facilities Block Outages

9. Special Facilities 18.  Standby Applicability

10.  Arrangements For Visual-Display 19.  Schedule S-Standby Service
Metering Special Conditions 1 through 6

11.  Non-Fim Service Program 20.  Department of Water Resources

Bond Charge

1. APPLICABILITY: Initial Assignment: A customer is eligible for service under Schedule E-20 if the
customer's maximum demand (as defined below) has exceeded 999 kilowatts for at least
three consecutive months during the most recent 12-month period. If 70 percent or more
of the customer's energy use is for agricultural end-uses, the customer will be served
under an agricultural schedule.

Customer accounts which fail to qualify under these requirements will be evaluated for
transfer to service under a different applicable rate schedule.

Customers who also request any meter data management services, must aiso sign an
interval Meter Data Management Service Agreement (Form 79-985) and must have an
appropriate interval data meter. If the customer does not currently have this type of
meter, the customer must pay PG&E for the cost of purchasing and instaling an hourly
interval meter, together with applicable Income Tax Component of Contribution (ITCC)
charges and the cost to operate and maintain the interval meter, and must sign an
interval Meter Installation Service Agreement (Form 79-984).

The provisions of Schedule S—Standby Service Special Conditions 1 through 6 shall

also apply to customers whose premises are regularly supplied in part (but not in whole)

by electric energy from a nonutility source of supply. These customers will pay monthly
reservation charges as specified under Section 1 of Schedule S, in addition to all

applicable Schedule E-20 charges. Exemptions to standby charges are outlined in the )
Standby Applicability Section of this rate schedule. )

Transfers Off of Schedule E-20: PGAE will review its Schedule E-20 accounts
annually. A customer will be eligible for continued service on Schedule E-20 if its
maximum demand has either: (1) Exceeded 999 kilowatts for at least 5 of the previous
12 billing months, or (2) Exceeded 999 kilowatts for any 3 consecutive billing months of
the previous 14 billing months. If a customer's demand history fails both of these tests,
PGS&E will transfer that customer's account to service under a different applicable rate
schedule, except as specified in the Energy Efficiency Adjustment provision below.

Assignment of New Customers: if a customer is new and PG&E believes thatthe
customer's maximum demand will exceed 999 kilowatts and that the customer should not
be served under a time-of-use agricultural schedule, PG&E will serve the customer's
account under Scheduie E-20.

(Continued)
Advice Letter No. 2465-E-A Issued by Date Filed March 1, 2004
Decision No. 04-02-062 Karen A. Tomcala Effective March 12004
Vice President Resolution No.

50436 Regulatory Relations




Revised Cal. P.U.C. Shest No. 21373-E

Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 20938-E

San Francisco, California

COMMERCIAL/INDUSTRIAL/GENERAL
K ATTS OR MORE

SCHEDULE E-20—SERVICE T TOMERS WITH MAXIM DEMANDS OF 1
(Continued)

1. APPLICABILITY: Definition of Maximum Demand: Demand will be averaged over 30-minute intervais.

(Cont'd.) *Maximum demand” will be the highest of all the 30-minute averages for the billing
month. If the customer’s use of electricity is intermittent or subject to violent
fluctuations, a 5-minute or 15-minute interval may be used instead of the 30-minute
interval. if the customer has any welding machines, the diversified resistance weider
load, calculated in accordance with Section J of Rule 2, will be considered the
maximum demand if it exceeds the maximum demand that resuits from averaging the
demand over 30-minute intervals. The customer's maximum-peak-period demand will
be the highest of all the 30-minute averages for the peak period during the billing
month. (See Section 5 for a definition of “Peak-Period.”)

Standby Demand: For customers for whom Schedule S—Standby Service Special
Conditions 1 through 6 apply, standby demand is the portion of a customer's maximum
demand in any month caused by nonoperation of the customer's alternate source of
power, and for which a demand charge is paid under the reguiar service schedule.

If the customer imposes standby demand in any month, then the regular service
maximum demand charge will be reduced by the applicable reservation capacity
charge (see Schedule S Special Condition 1).

To qualify for the above reduction in the maximum demand charge, the customer must,
within 30 days of the regular meter read date, demonstrate to the satisfaction of PG&E
the amount of standby demand in any month. This may be done by submitting to
PG&E a completed Electric Standby Service Long Sheet (Form 79-726).

Energy Efficlency Adjustment: A customer who implements measures to improve
electrical energy efficiency on or after January 1, 1990, may be eligible to receive an
energy efficiency adjustment. A customer will qualify for an energy efficiency
adjustment if both following conditions are met: (1) the customer’s service was
established prior to January 1, 1990, and (2) the energy efficiency measures reduce
the customer's maximum demand to the point that the customer would no ionger be
eligible for service under Schedule E-20.

To receive the energy efficiency adjustment, the customer must qualify for and sign an
Agreement for Maximum Demand Adjustment for Energy Efficiency Measures (Form
No. 78-758). The energy efficiency adjustment shail be the fixed reduction in demand
specified in Form 79-758, and shall be added to the customer's maximum demand for
the sole purpose of determining the customer’s eligibility for Schedule E-20.

The energy efficiency adjustment specifically does not guarantee the customer's
continued eligibility for service under Schedule E-20. The energy efficiency adjustment
will not be applied to the customer's maximum demand for the purposes of calculating
the monthly maximum demand charge.

(D)
2. TERRITORY: Schedule E-20 applies everywhere PG&E provides electricity service. (L)

(Continued)

Advice Letter No. 2465-E-A Issued by Date Filed March 1, 2004

Deacision No. 04-02-062 Karen A. Tomcala Effective March 1, 2004
Vice President Resolution No.

50437 Regulatory Relations




Revised Cal. P.U.C. Sheet No. 21374-E
Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 21077,

! San Francisco, Califormia 21078,21079-E
MMERCIAL/IN TRIA| NERA
HE - RVICET TOMERS WITH MAXIMUM DEMANDS OF 1 Ki ATT: MOR
(Continued)

3. FIRM Total bundled service charges are caiculated using the total rates shown below. (N)
SERVICE Direct access charges shail be calculated in accordance with the paragraph in this |
RATES: rate schedule titled Billing. (N)
(Cont'd.)

' TOTAL RATES
Secondary Primary Transmission
Total Customer/Meter Charge Rates Voltage Voltage Voltage
Customer Charge Mandatory E-20 ($ per meter per day) $12.64887 $10.18480 $23.49076
Optional Optimal Billing Period Service ($ per meter per (N)
month) $130.00 $130.00 -
Optional Meter Data Access Charge ($ per meter per day) $0.98563 $0.98563 $0.98563
Total Demand Rates ($ per kW) )
Maximum Peak Demand Summer $13.35 $11.80 $7.50
Maximum Part-Peak Demand Summer $3.70 $2.65 $0.80
Maximum Demand Summer $2.55 $2.55 $0.35
Maximum Part-Peak Demand Winter $3.65 $2.65 $0.75
Maximum Demand Winter $2.55 $2.55 $0.35
Total Energy Rates ($ per kWh)
Peak Summer $0.15644 (R) $0.12980 (R) $0.12108 (R)
Part-Peak Summer $0.08761 | $0.07802 | $0.07208
Off-Peak Summer $0.08018 | $0.07618 | $0.06044 |
Part-Peak Winter $0.09338 | $0.08605 | $0.08216
Off-Peak Winter $0.07995 (R) $0.07700 (R) $0.07267 (R)
Average Rate Limiter ($/kWh in summer months) $0.13995 $0.13995 -
Peak Period Rate Limiter ($/kWh in summer months) $0.97708 $0.84876 $0.55750
Total bundled service charges shown on customers’ bills are unbundied according to the component rates shown below. (N)
UNBUNDLING OF TOTAL RATES |
7/ r : Customer and meter charge rates provided in the Total Rate section above are assigned i

entirely to the unbundied distribution component. (N)
Demand Rates by Component ($ per kW)
Generation:

Maximum Peak Demand Summer $7.81 $8.84 $7.50

Maximum Part-Peak Demand Summer $2.16 $1.98 $0.60

Maximum Demand Summer ($3.35) ($2.46) ($3.56)

Maximum Part-Peak Demand Winter $2.12 $1.98 $0.75

Maximum Demand Winter ($3.35) ($2.46) ($3.56)
Distribution:

Maximum Peak Demand Summer $5.54 $2.96 $0.00

Maximum Part-Peak Demand Summer $1.54 $0.67 $0.00

Maximum Demand Summer $1.99 $1.10 $0.00

Maximum Part-Peak Demand Winter $1.53 $0.67 $0.00

Maximum Demand Winter $1.99 $1.10 $0.00
Transmission Maximum Demand* $2.49 $2.49 $2.49
Reliability Services Maximum Demand* $1.42 $1.42 $1.42

-

Transmission, Transmission Rate Adjustments, and Reliability Service charges are combined for presentation (N)

on customer bills. (N)
(Continued)
Advice Letter No. 2465-E-A Issued by Date Filed March 1, 2004
Decision No. 04-02-062 Karen A. Tomcala Effective March 1, 2004
Vice President Resolution No.

50896 Regulatory Relations




Revised Cal. P.U.C. Sheet No. 21375-E

Paclfic Gas and Electric Company Canceliing Revised Cal. P.U.C. Sheet No. 21077,
San Francisco, California 21078,21079-E
COMMERCIAL/IN TRIAL/GENERAL
HEDULE E-20— SERVICE T TOMERS WITH MAXIMUM DEMANDS OF 1 KILOWATTS OR MOR
{Continued)
3. FIRM
SERVICE
RATES:
{Cont'd.)
UNBUNDLING OF TOTAL RATES (Cont'd.)
Secondary Primary Transmission
Energy Rates by Component ($ per kWh) Voltage Voltage Voltage
Generation:
Peak Summer $0.13532 (R) $0.11789 (R) $0.11357 (R)
Part-Peak Summer $0.07085 | $0.06694 | $0.08469
Ofi-Peak Summer $0.06451 | $0.06522 | $0.06205 |
Part-Peak Winter $0.07578 | $0.07442 | $0.07477 |
Off-Peak Winter $0.06432 (R) $0.06600 (R) $0.06528 (R)
Distribution:
Peak Summer $0.01291 $0.00423 $0.00030
Part-Peak Summer $0.00855 $0.00330 $0.00020
Oft-Peak Summer $0.00744 $0.00318 $0.00020
Part-Peak VVinter $0.00939 $0.00385 $0.00020
Off-Peak Winter $0.00742 $0.00322 $0.00020
Transmission Rate Adjustments* (all usage) ($0.00041) (C) ($0.00041) (C) ($0.00041) (C)
Public Purpose Programs (all usage) $0.00338 $0.00298 $0.00247
Nuciear Decommissioning (all usage) $0.00033 $0.00028 $0.00020
. DWR Bond (all usage) $0.00493 (1) $0.00493 () $0.00493 (1)
.
v Transmission, Transmission Rate Adjustments, and Reliability Service charges are combined for (N)
presentation on customer bills. (N)
(Continued)
. Advice Letter No. 2465-E-A Issued by Date Filed March 1, 2004
Decision No. 04-02-062 Karen A. Tomcala Effective March 1, 2004
Vice President Resolution No.
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Revised Cal. P.U.C. Sheet No. 21377-E
Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 20010-E
San Francisco, Califomia

MMERCIAL/IN TRIA RA|
SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE
(Continued)
3. FIRM (D)
SERVICE
RATES: a. TYPES OF CHARGES: The customers monthly charge for service under
{Cont'd.) Schedule E-20 is the sum of a customer charge, demand charges, and energy
charges:
~  The energy charge is the sum of the energy charges from the peak, partial-
peak, and off-peak periods. The customer pays for energy by the kilowatt- m
hour (kWh), and rates are differentiated according to time of day and
time-of-year.
- The monthly charges may be increased or decreased based upon the power
factor. (See Section 6.)
- The customer charge is a flat monthly fee.
(Continued)
Advice Letter No. 2465-E-A Issued by Date Filed March 1, 2004
Descision No. 04-02-062 Karen A. Tomcala Effective March 1, 2004

Vice President Resolution No.
50898 Regulatory Relations




Pac Hic Gas and Electric Company Cancelling
San Francisco, California

Revised Cal. P.U.C. Sheet No. 21376-E
Revised Cal. P.U.C. Sheet No. 20735-E

SCH

3. FIRM
SERVICE
RATES:
(Cont’d.)

COMMERCIAL/ANDUSTRIAL/GENERAL

- ERVICE TQ CUSTOMERS WITH MAXIMUM DEMAN F1, KILOWATTS OR MOR

(Continued)

TYPES OF CHARGES: (Cont'd.)

-~  Schedule E-20 has three demand charges, a maximum-peak-period-
demand charge, a maximum-part-peak-penod demand charge, and a
maximum-demand charge. The maximum-peak-pericd-demand charge per
kilowatt applies to the maximum demand during the month's peak hours, the
maximum-part-peak-demand charge applies to the maximum demand during
the month’s part-peak hours, and the maximum-demand charge per kiowatt
applies to the maximum demand at any time during the month. The bill will
include all of these demand charges. (Time periods are defined in Section 5.)

—  As shown on the rate chart, which set of customer, demand, and energy
charges is paid depends on the voltage at which service is taken. Service
voltages are defined in Section 4 below.

— Please note that the rates in the chart on the preceding page apply only to
firm service. Rates for non-firn service can be found in Section 12 of this

rate schedule.
m

AVERAGE RATE LIMITER (applies to bundied, firm service only): If the customer
takes service on Schedule E-20, in either the secondary or primary voltage class,
bills will be controlled by a “rate limiter" during the summer months. The bill will be
reduced if necessary so that the average rate paid for all demand and energy
charges less the EPS amount calculated using the applicable rates provided in
Schedule E-EPS during a summer month does not exceed the rate limiter shown
on this schedule. This provision will not apply if the customer has elected to
receive separate billing for back-up and maintenance service pursuantto Special
Condition 8 of Schedule S.

Reductions in revenue resulting from application of the average rate limiter will be
reflected as reduced distribution amounts for billing purposes.

PEAK-PERIOD RATE LIMITER (applies to bundled, firm service only): Ifthe
customer takes service on Schedule E-20 at any service voltage level, bils will be
controlled by a “peak-period rate limiter” during the summer months. The bill will

be reduced if necessary so that the average rate paid for all on-peak demand and
energy charges less the peak period EPS amount calkculated using the applicable
rates provided in Schedule E-EPS during the peak period in a summer month does
not exceed the peak-period rate limiter shown on this schedule. This provision will
not apply if the customer has elected to receive separate billing for back-up and
maintenance service pursuant to Special Condition 8 of Schedule S.

Reductions in revenue resuiting from application of the peak-period rate limiter will
be reflected as reduced distribution amounts for billing purposes.

(Continued)
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Revised Cal. P.U.C. Shest No. 19314-E

Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 15350-E

San Francisco, Califomia

COMMERCIAL/INDUSTRIAL/GENERAL .
Kl ATTS OR M

H - VICE T T RS WITH MAXIMUM DEMAN 1
(Continued)

4. DEFINITION The following defines the three voltage classes of Schedule E-20 rates. Standard
OF SERVICE Service Voltages are listed in Rule 2.

VOLTAGE:
a. Secondary: This is the voltage class if the service voltage is less than 2,400 volis
or if the definitions of "primary” and "transmission” do not apply to the service.

b.  Primary: This is the voltage class if the customer is served from a "single customer

substation” or without transformation from PG&E's serving distribution system at
one of the standard primary voltages specified in PG&E's Electric Rule 2,

Section B.1.
c.  Transmission: This is the voltage class if the customer is served without

transformation at one of the standard transmission voltages specified in PG&E's
Electric Rule 2, Section B.1.

5. DEFINITION Times of the year and times of the day are defined as foliows:
OF TIME
PERIODS: SUMMER Period A (Service from May 1 through October 31):
Peak: 12:00 noon. to 6:00 p.m. Monday through Friday (except holidays)

Partial-peak:  8:30 a.m. to 12:00 noon AND 6:00 p.m. to 9:30 p.m. Monday through
) Friday (except holidays).

Off-peak: 9:30 p.m. to 8:30 a.m. Monday through Friday
Ali day Saturday, Sunday, and holidays

WINTER Period B (service from November 1 through April 30):
Partial-Peak:  8:30 a.m. to 9:30 p.m. Monday through Friday (except holidays).

Off-Peak: 9:30 p.m. to 8:30 a.m. Monday through Friday (except holidays).
All day Saturday, Sunday, and holidays

HOLIDAYS: "Holidays" for the purposes of this rate schedule are New Year's Day,
President's Day, Memorial Day, Independence Day, Labor Day, Veterans Day,
Thanksgiving Day, and Christmas Day. The dates will be those on which the holidays

are legally observed.

CHANGE FROM SUMMER TO WINTER OR WINTER TO SUMMER: When a billing
month includes both summer and winter days, PG&E will calculate demand charges as
follows. it will consider the applicable maximum demands for the summer and winter
portions of the billing month separately, calculate a demand charge for each, and then

apply the two according to the number of billing days each represents.
D)

(Continued)

Advice Letter No. 2310-E Issued by Date Filed Vv

Decision No. Karen A. Tomcala Effective December 5, 2002

Vice President Resolution No.
47003 Regulatory Relations




Revised Cal. P.U.C. Sheet No. 20736-E
Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Shest No. 20012-E
San Francisco, California

OMMERCIAL/INDUSTRIAL/GENERAL
TOMERS WITH IMUM DEMANDS OF 1 KILOWATTS OR MOR

HED - R T
(Continued)
POWER FACTOR  The bill will be adjusted based upon the power factor. The power factor is
ADJUSTMENTS: computed from the ratio of lagging reactive kilovolt-ampere-hours to the kilowatt-
hours consumed in the month. Power factors are rounded to the nearest whole

percent.

The rates in this rate schedule are based on a power factor of 85 percent. if the
average power factor is greater than 85 percent, the total monthly bill will be
reduced by 0.06 percent of the bundled service bill less any taxes and the EPS
amount calculated using applicable rates provided in Schdedule E-EPS for each
percentage point above 85 percent. If the average power factor is below 85
percent, the total monthly bill will be increased by 0.06 percent of the bundied
service bil less any taxes and the EPS amount calculated using applicable rates
provided in Schdedule E-EPS for each percentage point below 85 percent.

6.

Power factor adjustments will be assigned to distribution for billing purposes. )

7. CHARGES FOR The demand and energy meter readings used in determining the charges will be
TRANSFORMER adjusted to correct for transformation and line losses in accordance with

AND LINE Section B.4 of Rule 2.
LOSSES:

8. STANDARD If PG&E must install any new or additional facilities to provide the customer with
SERVICE service under Schedule E-20, the customer may have to pay some of the cost.
FACILITIES: Any advance necessary and any monthly charge for the facilities will be specified

in a line extension agreement. See Rules 2, 15, and 16 for details.

‘ Facilities installed to serve the customer may be removed when service is
discontinued. The customer will then have to repay PG&E for all or some of its
investment in the facilities. Terms and conditions for repayment will be set forth in
the line extension agreement.

9. SPECIAL PG&E will normally install only those standard facilities it deems necessary to
FACILITIES: provide service under Schedule E-20. If the customer requests any additional

facilities, those facilities will be treated as “special facilities” in accordance with
Section | of Rule 2.

10. ARRANGEMENTS  If the customer wishes to have visual-display metering equipment in addition to
FOR VISUAL- the regular metering equipment, and the customer would like PG&E to install that
DISPLAY equipment, the customer must submit a written request to PG&E. PG&E will
METERING: provide and install the equipment within 180 days of receiving the request. The

visual-display metering equipment will be installed near the present metering
equipment. The customer will be responsible for providing the required space and

associated wiring.

PG&E will continue to use the regular metering equipment for billing purposes.

(Continued)
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(Continued)

11. NON-FIRM As noted, the rates in the chart in Section 3 of this rate schedule apply to firm service
SERVICE only. (“Firm" means service where PG&E provides a "continuous and sufficient supply of
PROGRAM: electricity,” as described in Rule 14.) A customer may also electto receive non-firm
service under Schedule E-20. )]

The Non-firm Service Program is closed to existing customers The customers total load
must meet the eligibility critenia in 11.a in order to participate in the Non-firm Service
Program. Customers being served, as of December 31, 1992, under the Non-fim
Service Program may continue to participate in the Non-fin Service Program.

This program is available for qualifying customers until modified or terminated in the rate
design phase of the next general rate case or similar proceeding as ordered in Decision

02-04-060.

A customer who elects to receive non-firm service under Schedule E-20 must participate
in PG&E’s Emergency Curtailment Program. A non-firm service customer may also
elect to participate in PG&E’s Underfrequency Relay (UFR) Program.

EMERGENCY CURTAILMENT PROGRAM: Under the Emergency Curtailment
Program, a non-firm service customer may be requested to reduce demand to a
designated number of kilowatts (kW), referred to as the customer's contractual imn
service level.” PG&E will make requests for such curtailments from its non-firm service
customers upon notification from the California Independent System Operator (ISO) that
a system-wide or local operating condition exists which will impair the ability of the ISO to
meet the demands of PG&E's other customers. The ISO is expected to issue load
curtaiiment directives to PG&E in those instances where load reductions are necessary
in order to maintain system-wide operating reserves above the 5§ percent level
throughout the next operating hour, or if such load reductions are the sole remaining
measure available in order to mitigate transmission overioads in the PG&E area,

(Continued)
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11. NON-FIRM UNDERFREQUENCY RELAY PROGRAM: Under this program, the customer agrees to (L)
SERVICE be subject at all times to automatic interruptions of service caused by an underfrequency

PROGRAM: relay device that may be installed by PG&E.

!
I
{Cont’d.) . . . |

See Section 13 of this rate schedule below of this rate schedule for a discussion of |
contractual length-of-service requirements that may be applied to customers enrolling in |
the Non-firm Service Program. Please note that PG&E may require up to three years’ |
written notice for a change from non-firm to firn service, or for termination of |
participation in the Underfrequency Relay Program. L

a. ELIGIBILITY CRITERIA FOR NON-FIRM SERVICE: To qualify for non-firm
service, the customer must have had an average peak-period demand of at least
500 kW during each of the last six summer billing months prior to the customer’s
application for non-firm service. (Average peak-period demand is the total number
of KWh used during the peak-period hours of a billing month divided by the total
number of peak-period hours in the month.) Customers who have not yet had
six months of summer service must demonstrate to PG&E's satisfaction that they
will maintain an average monthly-peak-period demand of 500 kW or more to qualify

for non-firm service.

Customers on non-firm service may not have, or obtain, any insurance for the sole N)
purpose of paying non-compliance penalties for wiliful failure to comply with

requests for curtailments. Customers with such policy will be terminated from the
Program, and will be required to pay back any incentives that the customer

received for the period covered by the insurance. if the period cannot be

determined, the recovery shall be for the entire period the customer was on the

program.

I
|
|
|
!
|I
Customers who are deemed essential under the Electric Emergency Plan as i
adopted in Decision 01-04-006 and Rulemaking 00-10-002, must submit to PG&E |
a written declaration that states that the customer is, to the best of that customer's |
understanding, an essential customer under Commission rules and exempt from |
rotating outages. It must also state that the customer voluntarily elects to ]
participate in an interruptible program for part of its load based on adequate |
backup generation or other means to interrupt load upon request by the respondent ]
utility, while continuing to meet its essential needs. In addition, an essential |
customer may commit no more than 50% of its average peak load to interruptible ]

N

programs. (N)
L)
(Continued)
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11. NON-FIRM b. DESIGNATION OF FIRM SERVICE LEVEL: If a customer takes non-fim service,
SERVICE the designated number of kW to which the customer must reduce demand during
PROGRAM: emergency curtailments is the customer's contractual "firm service level.” This
(Cont’d.) designated firm service level must be at least 500 kW less than the smaliest of the

customer's average peak-period demands during the last six summer billing
months prior to the designation.

c.  PRE-EMERGENCY CURTAILMENT REQUIREMENTS: A customer may be
requested to curtail, on a pre-emergency basis, up to a maximum of two times per
year (except that any emergency curailments will count towards the maximum).
Each pre-emergency curtailment will last no more than five hours. Customers will
be given at least 30 minutes notice before each curtailment. The pre-emergency
curtaiiments will be requested subject to the criteria listed in Section 11.d below,
and PG&E's discretion.

Automatic UFR operations shall not be included in the annual pre-emergency or
emergency curtailment limit.

Effective January 26, 2001, and in accordance with CPUC Decision 01-01-056, the (N)
tracking of the number of curtailments and number of curtaiiment hours will be |
suspended going forward. The suspension will continue until lifted by the CPUC. (N)

d. PRE-EMERGENCY CURTAILMENT PROCEDURE: PGA&E will notify the
customer by telephone, electronic mail, or other reliable means of communication.
This notification will designate the time by which the customer's kW demand is
requested to reduce to the customer's contractual firm service level. The
notification will also designate the time when the customer may resume use of full

power.

PG&E may call a pre-emergency curtaiiment if one of the following criteria are met:

1)  The 9:00 a.m. forecast of temperatures in the Central Valley (the average of
the forecasted temperature in Fresno and Sacramento) exceeds 100 degrees
Fahrenheit, and PG&E has been informed by the ISO that an adjusted 10:00
a.m. forecast of two-hour reserves for that aftemoon's peak is 12 percent or

less; or

2) The 9:00 a.m. forecast of temperatures in the Central Valley exceeds
105 degrees F.

(Continued)
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11. NON-FIRM e. EMERGENCY CURTAILMENT PROCEDURE: When it becomes necessary for
SERVICE PG&E to request a curtailment, PG&E will notify the customer by telephone,
PROGRAMS: electronic mail, or other reliable means of communication. This notification will
{Cont'd.) designate a time by which the customer's kW demand is requested to be reduced
to the customer’s contractual firm service level.
The customer is requested not to resume the use of curtailed power until notified
by PG&E that it may do so or until the customer has curtailed its service for
six hours.
f.  LIMIT ON EMERGENCY CURTAILMENTS: A customer will be requested to
curtail demand, under the emergency curtailment program, no more than one time
per day, 40 hours per month, four times per week, and 30 times per year. The
customer will be given at least 30 minutes notice before each curtailment.
Curtailments will not exceed six hours for any individual interruption or 100 hours
for the entire year.
g. EMERGENCY-NOTICE PROVISION: If there is an emergency on the PG&E
system, PG&E may ask the customer to curtail the use of electricity on less than
the 30 minute notice allowed for the Non-Firm Service Option. The customer will
be asked to make its best effort to comply. The customer will not be assessed the
noncompliance penalty for failing to comply within the shorter notice period.
The customer will be assessed a noncompliance penalty if the regular notice
period for the operation passes and the customer still has not curtailed use.
(D)
Noncompliance penalties for the period October 1, 2000, to January 25, 2001, that were (N)
heid in the interruptible Load Curtaiiment Penaity Memorandum Account (ILCPMA) in |
accordance with CPUC Decision 01-01-056 will be coliected in accordance with |
Decision 02-04-060. Customers will have a one-time opportunity to elect to increase |
their firm service level in whole or part from November 1, 2000, through April 30, 2001, |
and pay the appropnate firm service level during this period. For customers adjusting |
their firm service level during this period, penalties based on non-compliance with the |
adjusted firm service level shall be collected. The election to opt-out in part or whole |
will not affect the service the customer received, and the bils due, on and after May 1, |
2001, nor does it change the customer's decision in November 2001 to have remained |
in or opted-out of the interruptible program. |
I
Curtailment events during the memorandum account period (October 1, 2000, through |
January 25, 2001) do not count toward the tolling of compliance for determmmg the |
level of non-compliance penalties during the subsequent year. (N)
(Continued)
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11. NON-FIRM h.  NONCOMPLIANCE PENALTY: (Cont'd.) (L)
SERVICE
PROGRAM: The applicable noncompliance penalties are listed in Section 12. If a customer has
(Cont'd.) curtailed to or beiow the designated fim service level for all of the requested pre-
emergency and emergency curtailments, if any, in the preceding calendar year, the
noncompliance penalty for the current year, will be the lower level shown in Section

12.

During 1992 or until such time as PGA&E calls either a pre-emergency or
emergency curtailment after June 1, 1992, the noncompliance penalty will be the
higher noncompliance penalty shown in Section 12. No reduced noncompliance
penalties are availabile in 1992.

Once a customer has complied with all the requested curtailments during the
previous year, the customer's noncompliance penalty will remain at the reduced
penalty level shown in Section 12 for the next calendar year. If the customer fails
to comply with a requested curtailment, the noncompliance penalty for the following
year will be the higher value shown in Section 12.

If no emergency or pre-emergency curtailments are called during a given year, the
customer's noncompliance penalty for the next year in which curtailments occur
shall be based on the customer's leve! of compliance during the last year
curtailments were called. New non-firm customers will be assessed the higher
noncompliance penalty during their first year on the program.

During the year, PG&E will record any energy taken in excess of the customer's
firm service level during any emergency or pre-emergency curtailments. PGAE will
notify the customer of the amount of excess energy taken and the estimated
noncompliance penalty. PG&E shall assess the noncompliance penalties, subject
to the noncompliance penalty limit described below, at the end of the calendar
year. The customer's noncompliance penalty shall be equal to the appropriate
noncompliance penatlty shown in Section 12 times the total amount of excess
energy taken during any pre-emergency and emergency curtailments.

In any given calendar year, the noncompliance penaities may not exceed 200
percent of the annual incentive level. The noncompliance penalty limit is equal to
twice the annual incentive paid (the difference between what the customer would
have paid on firm service rates less the customer's bill on non-firm rates excluding
noncompliance penalties). If a customer's total noncompliance penalties in any
given year exceed the noncompliance penalty limit, PG&E shall bill the customer a
noncompiiance penalty equal to the noncompliance penalty limit.

(Continued)

Advice Letter No. 1692-E-D Issued by Date Filed January 28, 1998

Decision No. 97-08-056 Thomas E. Bottorff Effective n 1.1
Vice President Resolution No. E-3510

26290 Rates & Account Services




Revised Cal. P.U.C. Shest No. 21379-E
Pacific Gas and Electric Company Canceliing Revised Cal. P.U.C. Sheet No. 16430-E
San Francisco, California £

OMMER IAL/IN TRIAL/GEN RAL

STOME

(Contlnued) '
11. NON-FIRM i.  ADDITIONAL NON-FIRM SERVICE PROVISIONS:
SERVICE .
PROGRAM: 1) Required Re-Designations of Firm Service Level: A non-firm service
(Cont'd.) customer must maintain a difference of at least 500 kW between the fim

service level and the average monthly summer peak-period demand. Ifthe
difference is less than 500 kW for any three summer months during any
12-month period, the customer must designate a new firm service level. This
new firm service level must be at least 500 kW below the lowest of the
customer's average peak-period demands for the last six summer billing
months preceding the new designation. If the customer cannot meet this
requirement, PG&E will change the account to firm service.

2) Optional Re-Designations of Firm Service Level: A non-firm service
customer may decrease the firm service level effective with the start of any
billing month, provided the customer gives PG&E at least 30 days' writien
notice. The customer may increase the firm service level (or returm to full
service) only with PG&E's permission or by giving PG&E three years notice,
or by giving such notice to PG&E during a one-month period following any
revisions of the program operating criteria initiated by the 1SO, or during an
annual contract review period that is provided for between November 1 and
December 1 each year. The increased fim service level must be such that
there is still at least a 500-kW difference between the firm service level and
the lowest average monthly summer peak-period demand. The increased
firm service level will become effective with the first regular reading of the
meter after the customer receives permission from PG&E or at the end of the
three year notice period. If a customer elects to change to firm service, they
will not be permitted to subsequently return to non-firm status in the future.

3) Telephone Line Requirements: Non-firm customers are required to make
available a telephone line and space for a notification printer.
This requirement is in addition to any other equipment requirement which may

apply.
j.  BILL REDUCTIONS FOR NON-FIRM SERVICE CUSTOMERS:

1) Demand Charges: Reduced peak-period demand charges for curtailable
service shall be applied to the difference between the customer's maximum
demand in the peak-period and its Fimm Service Level (but not less than zero).
The peak-period charges for firm service shall be applied to the peak-period
demand less the above difference.

2) Energy Charges: Reduced energy charges for curtailable service shalibe
applied to (a-b), where (a) is the number of kilowatt-hours used in the time
period and (b) is the product of the Firm Service Level and the number of
hours in the time period. (a-b) shall not be less than zero.

(D)
(Continued)
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11. NON-FIRM k. PROVISIONS SPECIFIC TO UFR PROGRAM:

SERVICE
PROGRAM: 1)  Detalls on Automatic Interruptions: If a customer is participating in the
(Cont'd.) UFR program, service to the customer will be automatically interrupted if
the frequency on the PG&E system drops to 59.65 hertz for 20 cycles. PG&E
will install and maintain a digital underfrequency relay and whatever
associated equipment it believes is necessary to carry out such automatic
interruption. Relays and other equipment will remain the property of PGSE.
If more than one relay is required, PG&E will provide the additional relays
as "special facilities,” at customer's expense, in accordance with Section | of

Rule 2.

In addition to the underfrequency relay, PG&E may install equipment that
would automatically interrupt service in case of voltage reductions or other
operating conditions.

2) Metering Requirements for UFR Program: If a customer is participating in
the UFR program under Schedule E-20 in combination with firm or
curtailable-only service, the customer will be required to have a separate
meter for the UFR service. PG&E will provide the meter sets, but the
customer will be responsible for arranging customer's wiring in such a way
that the service for each account can be provided and metered at a single
point. NOTE: Any other additional facilities required for a combination of
curtailable with firm service will be treated as “special facilities” in accordance
with Section | of Rule 2.

3) Communication Channel for UFR Service: UFR program customers are
required to provide an exclusive communication channe! from the PG&E-
provided terminal block at the customer's facility to a PG&E-designated
control center. The communication channel must meet PG&E's
specifications, and must be provided at the customer's expense. PGAE shall
have the right to inspect the communication circuit upon reasonable notice.

(Continued)
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INTERACTIONS WITH OTHER DEMAND RESPONSE PROGRAMS:

1.

Customers who participate in a third-party sponsored interruptible load
program must immediately notify PG&E of such activity.

Participants in the non-firm program may also participate in the Demand
Bidding Program (Schedule E-DBP), but will not be paid the energy reduction
incentives under the Schedule E-DBP during those hours where a non-firm
event is issued.

Participants in the non-firm program may participate in the Optional Binding
Mandatory Curtailment Program (Schedule E-OBMC) and the Pilot Optional
Binding Mandatory Curtailment Program (Schedule E-POBMC) subject to
meeting all applicable eligibility, operational and participation requirements
specified in those schedules.

Participants in the non-firm program may participate in the Califoria Power
Authority Demand Reserves Partnership (CPA-DRP) program provided the
additional load committed to the CPA-DRP is below their Firm Service Level

(FSL) under the non-firm program.

Participants on the non-firm program shall not participate in the Scheduled
Load Reduction Program (Schedule E-SLRP), or the Critical Peak Pricing
Program (Schedule E-CPP) while on the non-firm program. Participants on
the non-firm program may participate in the Base Interruptible Program
(Schedule E-BIP) only after they have completed their annual obligations
under the non-firm program.

Participants in the non-firm program may participate in the Califomia Power
Authority Supplemental Energy Market program but will not be paid for
curtailments under the California Power Authority's program during those
hours when a non-firm event is issued.

(Continued)
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12. NON-FIRM These rates are applicable if the customer elects to take non-firn service. See
SERVICE Section 11 for an explanation of the non-firm service program and eligibility criteria.
RATES:

Total bundled service charges for non-firm service are calculated using the total

rates shown below. Direct access charges shall be calculated in accordance with (N)
the paragraph in this rate schedule titled Billing. |
(N)
TOTAL RATES
Secondary Primary Transmission
Total Customer Charge Rates Voltage Voltage Voitage
Nonfirm Customer Charge ($ per meter per day) $18.89117 $16.42710 $29.73306
Nonfirm w/UFR Customer Charge ($ per meter per day) $18.21971 $16.75564 $30.06160
Optional Meter Data Access Charge $ 0.98563 $ 0.98583 $ 0.98563
Total Demand Rates ($ per kW)
Maximum Peak Demand Summer $5.85 $4.30 $0.00
Maximum Part-Peak Demand Summer $3.20 $2.15 $0.10
Maximum Demand Summer $2.55 $2.55 $0.35
Maximum Part-Peak Demand Winter $3.15 $2.15 $0.25
Maximum Demand Winter $2.55 $2.55 $0.35
Total Energy Rates ($ per kWh)
Peak Summer $0.14397 (R) $0.11743 (R) $0.10858 (R)
Part-Peak Summer $0.08629 | $0.07670 | $0.07078 |
Ofi-Peak Summer $0.07884 | $0.07488 | $0.06812
Part-Peak Winter $0.09206 | $0.08473 | $0.08084 |
Off-Peak Winter $0.07863 (R) $0.07568 (R) $0.07135 (R)
Noncompliance Penalty ($ per kWh per event) $8.40 $8.40 $8.40
Noncompiiance Penalty ($ per kwWh per event) $4.20 $4.20 $4.20
(For customers who fully complied with the previous years
operation)
UFR CredHt ($ per kWh, if applicable) $0.00091 $0.00091 $0.00091
Total bundied service charges shown on customers’ bills are unbundled according to the component rates shown below. (N)
UNBUNDLING OF TOTAL RATES |
Customer Charge Rates: Customer charge rates provided in the Total Rate section above are assigned entirely o the ]'
unbundied distribution component. (N)
Demand Rates by Component ($ per kW)
Generation:
Maximum Peak Demand Summer $7.81 $8.84 $7.50
Maximum Part-Peak Demand Summer $2.16 $1.98 $0.60
Maximum Demand Summer ($3.35) ($2.48) ($3.56)
Maximum Part-Peak Demand Winter $2.12 $1.98 $0.75
Maximum Demand Winter (8$3.35) ($2.46) ($3.56)
Distribution:
Maximum Peak Demand Summer ($1.96) ($4.54) ($7.50)
Maximum Part-Peak Demand Summer $1.04 $0.17 ($0.50)
Maximum Demand Summer $1.99 $1.10 $0.00
Maximum Part-Peak Demand Winter $1.03 $0.17 ($0.50)
Maximum Demand Winter $1.99 $1.10 $0.00
Transmission Maximum Demand* $2.49 $2.49 $2.49
Reliability Services Maximum Demand* $1.42 $1.42 $1.42
*  Transmission, Transmission Rate Adjustments, and Reliability Service charges are combined for (N)
presentation on customer bills. (N)
(Continued)
Advice Letter No. 2465-E-A Issued by Date Filed March 1, 2004
Decision No. 04-02-062 Karen A. Tomcala Effactive March 1, 2004
Vice President Resolution No.
51019 Regulatory Relations




Revised Cal. P.U.C. Shest No. 21381-E

) pPacHic Gas and Electric Company Cancelling Revised Cal. P.U.C. Shest No. 21080
San Francisco, California 21081,21082-E ¢
MMERCIAL/INDUSTRIAL/GENERA
H -20-— SERVICE TO C MERS WITH MAXIMUM DEMANDS OF 1 KILOWA R MOR
(Continued)
12. NON-FIRM
SERVICE
RATES:
(Contd.)
UNBUNDLING OF TOTAL RATES (Cont'd.)
Secondary Primary Transmission
Energy Rate by Components ($ per kWh) Voltage Voltage Voltage
Generation:
Peak Summer $0.13532 (R) $0.11789 (R) $0.11357 (R)
Pant-Peak Summer $0.07085 | $0.06694 | $0.06469 |
Off-Peak Summer $0.06451 | $0.06522 | $0.06205 |
Part-Peak Winter $0.07578 | $0.07442 | $0.07477
Off-Peak Winter $0.06432 (R) $0.06600 (R) $0.06528 (R)
Distribution:
Peak Summer $0.00044 ($0.00824) ($0.01217)
Part-Peak Summer $0.00723 $0.00198 ($0.00112)
Off-Peak Summer $0.00612 $0.00186 ($0.00112)
Part-Peak Winter $0.00807 $0.00253 ($0.00112)
Off-Peak Winter $0.00610 $0.00190 {$0.00112)
Power Factor Adjustment
(credit/charge for each 1% above/below 85%)
Noncompliance Penalty ($ per kWh per event) $8.40 $8.40 $8.40
Noncompliance Penalty ($ per kWh per event) $4.20 $4.20 $4.20
(For customers who fully complied with the previous
years operation) L
UFR Credit ($ per kWh, if applicable) $0.00091 $0.00091 $0.00091
Transmission Rate Adjustments* (all usage) ($0.00041) (C)  ($0.00041) (C) ($0.00041) (C)
Public Purpose Programs (all usage) $0.00336 $0.00298 $0.00247
Nuclear Decommissioning (all usage) $0.00033 $0.00028 $0.00020
DWR Bond (all usage) $0.00493 (1) $0.00493 () $0.00493 (D)
o Transmission, Transmission Rate Adjustments, and Reliability Service charges are combined for (N)
presentation on customer bills. (N)
(Continued)
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(Continued)

13. CONTRACTS: STANDARD SERVICE AGREEMENT: To begin service under Schedule E-20, the
customer shall be required to sign PG&E’s Electric General Service Agreement (GSA).
The GSA has an initial term of three (3) years. Once the three-year initial term is over,
the agreement will automatically continue in effect for successive terms of one year
each until it is cancelled. Customers may, at any time, request PG&E to modify the
GSA if the service amangements, electrical demand requirements, or delivery criteria
to its premises change. However, customers will still be obligated to perform the terms
and conditions outlined in any other agreements that supplement the GSA..

14. BILLING: A customer’s bill is calculated based on the option applicable to the customer.

Bundled Service Customers receive supply and delivery services solely from PG&E.
The customer's bill is based on the Total Rates and Conditions set forth in this

schedule.

Translitional Bundied Service Customers take transitional bundled service as
prescribed in Rule 22.1, or take bundied service prior to the end of the six (6) month
advance notice period required to elect bundled portfolio service as prescribed in

Rule 22.1. These customers shall pay charges for transmission, transmission rate
adjustments, reliability services, distribution, nuclear decommissioning, public purpose
programs, the FTA (where applicable), the RRBMA (where appiicable), the DA CRS
pursuant to Schedule DA CRS and short-term commodity prices as set forth in
Schedule TBCC.

Direct Acceas Customers purchase energy from an energy service provider and

continue receiving delivery services from PG&E. Direct Access bilis are equal to the

sum of charges for transmission, transmission rate adjustments, reliability services, (T)
distribution, public purpose programs, nuclear decommissioning, the FTA (where

applicable), the RRBMA (where applicabie), the franchise fee surcharge, and the )]
Direct Access Cost Responsibility Surcharge (DA CRS). The DA CRS is equal to the

sum of the individual charges set forth below. Exemptions to the DA CRS are set forth

in Schedule DA CRS.

23

-

Secondary Primary Transmission
Voltage Voltage Voltage
Regulatory Asset Charge (per kwh)  $0.00597 $0.00597 $0.00597 (N)
DWR Power Charge (per kwWh) $0.00728 (R) $0.00851 (R)  $0.00946 (R)
DWR Bond Charge (per kWh) $0.00493 (1) $0.00493 (1)  $0.00493 (1)
CTC Rate (per kWh) $0.00882 $0.00759 $0.00664 (N)

Total DA CRS (per kWh) $0.02700 $0.02700 $0.02700

(D)
15. CARE Facilities which meet the eligibility criteria in Rule 19.2 or 19.3 are eligible for a
DISCOUNT California Alternate Rates for Energy discount under Schedule E-CARE. CARE
FOR customers are exempt from paying the DWR Bond Charge. For CARE customers, no
NONPROFIT portion of the rates shall be used to pay the DWR bond charge. Generation is
GROUP- calculated residually based on the total rate less the sum of the following:
LIVING AND Transmission, Transmission Rate Adjustments, Reliability Services, Distribution, Public
SPECIAL Purpose Programs, Nuclear Decommissioning, FTA and the Rate Reduction Bond
EMLOYEE Memorandum Account Rate. m
HOUSING
FACILITIES: (D)

(Continued)
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MM IAL/IN TRIAL/IGENERA
HEDULE E-2 RVICET TOMERS WITH MAXIMUM DEMANDS OF 1 Ki ATTS OR_MOR

(Continued)

16. OPTIONAL The Optimal Billing Period service is an experimental program that is limited to a
OPTIMAL maximum of 150 bundled service accounts at any one time. Customers electing this
BILLING optional service must sign the Optimal Billing Service Customer Election Fom (Standard
PERIOD Form 79-842).

SERVICE:
a.  Eligibility

On an experimental pilot basis and subject o the availability and installation of solid
state recorder equipment, firm service primary and secondary voltage customers
whose maximum demand exceeds 1,000 kW for three consecutive billing months
may select the “optimal billing period” service on a voluntary basis in up to two )
“subject” months (subject month is defined as the month in which the production
cycle starts or ends), one at the start and one at the end of the customer's high
seasonal production cycle. The meter read date separating the subject month at
the start of production, but precedes it at the end of production) would be
redesignated to an alternative read date. In no event shall any revised billing
period exceed 45 days nor less than 15 days. Where the start date is in a summer
month, the summer season average rate limiter must otherwise appiy to the subject
month at the start of the customer’s high production cycle, but need not apply to

the subject month at the end of production or the two adjacent months. The
customer would retain the protection of the summer average rate limiter in all
summer months, including the revised subject and adjacent months, where the rate
limiter is imposed before the additional customer charge in Section 18.c has been
included in the calculation.

To qualify, the duration of the customer’s high seasonal production period must be
. six (6) months or less, and the customer's energy consumption during its high

seasonal production cycle must be at least 2.0 times its consumption during its low
seasonal production cycle for the most recent twelve (12) month period.
Customers that discontinue this option may not enroll in this option again fora
period of twelve (12) months. The customer must also specify which six (6)
consecutive calendar months will be the optimal billing period. The optimal billing
period must encompass the customer’s high seasonal production period.

(Continued)
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(Continued)

16. OPTIONAL b.  Customer Notification fo PG&E (M

OPTIMAL

BILLING Upon enroliment, the customer shall notify PG&E of the approximate two months

PERIOD where seasonal production starts and ends. As they occur, the customer shall

SERVICE: notify PG&E of the exact seasonal production start and end dates. Upon

(Contd.) notification by the customer of a production start date during a summer month,
PG&E will wait until the regular read date to verify that the regular subject month
bill would have otherwise invoked the rate limiter. If the rate limiter is invoked for
the summer subject start month, the customer will be billed based on the optimal
meter read dates or the regular scheduled meter read dates, whichever is the
lower bill. Throughout the six month period, customers will receive ther regular
bill. Approximately two months after the production start or end date, the
customer will receive a credit, if one should apply, for the optimal billing period. If
a credit does not apply, the customer will not receive additional billing. if the rate
limiter does not otherwise apply, the regular bill based on the old read date will be
issued, and the customer can then request the special optimal bill option in only
one production end date "subject’ month. The application of this billing option to
a production end date may occur prior to its application to a production start date,
such as when a customer has more than one high production cycle. The
customer must notify PG&E in writing, via facsimile (fax) to both the PG&E
account representative and PG&E's Customer Billing Department, of the
production start or end date within two days of the production start or end date.
Customers will receive from PG&E's Customer Billing Department a fax receipt
verification upon notice of a production start or end date. PG&E will notify the
customer of the regularly scheduled meter read dates and, upon request, the
customer’s rate limiter history.

¢ Customer Charge

Upon enroliment, a special customer charge will be assessed in all six (6) months
in the optimal billing period to cover the incremental costs of the required solid
state recorder, special program billing, recruitment, and administrative costs.

The customer charge shall be $130 per meter per optimal billing period month for
primary and secondary voitage customers. The customer is obligated to pay this
monthly customer charge upon only while enrolied in this option, but any
customer that drops out may not enroll in this option for a period of

twelve (12) months. Customers who have signed contracts and are awaiting

solid state recorders so that they can participate in the program will not be
assessed the special customer charge until a solid state recorder has been

installed.

For billing purposes, the special customer charge for the optional billing period
service shall be assigned to Distribution.

(Continued)
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(Continued)

16. OPTIONAL d. Proration of Charges

OPTIMAL .
BILLING All applicable customer charges, demand charges or other applicable fixed

PERIOD charges, shall be prorated as specified in Rule 9. As specified in Rule 9,
SERVICE: Sections A and B, the regular billing period will be once each month, and prorations
(Cont'd.) for monthly bills of less than 27 or more than 33 days shall be calculated on the
basis of the number of days in the period in question to the total number of days in

an average month, as specified in Rule 9.

e.  Functional Assignment of
For billing purposes, the optional billing credit will be assigned to Distribution.

ELECTRIC As set forth in CPUC Decision 01-04-006, all transmission level customers except
EMER- essential use customers, OBMC participants, net suppliers to the electrical grd, or
GENCY others exempt by the Commission, are to be included in rotating outages in the event of
PLAN an emergency. A transmission level customer who refuses or fails to drop load shall be
ROTATING added to the next rotating outage group so that the customer does not escape
BLOCK curtailment. If the transmission level customer fails to cooperate and drop load at
OUTAGES: PG&E's request, automatic equipment controlied by PG&E will be installed at the
customer's expense per Electric Rule 2. A transmission level customer who refuses to
drop load before installation of the equipment shall be subject to a penaity of $64Wh for
all load requested to be curtailed that is not curtailed. The $6/kWh penailty shali not
apply if the customer's generation suffers a verified, forced outage and during times of
scheduled maintenance. The scheduled maintenance must be approved by both the
I1SO and PG&E, but approval may not be unreasonably withheld.

17.

18. STANDBY SOLAR GENERATION FACILITIES EXEMPTION: Customers who utilize solar (M (L)
APPLICA- generating facilities which are less than or equal to one megawatt to serve load and who |
BILITY: do not sell power or make more than incidental export of power into PG&E's power grid ]

and who have not elected service under Schedule E-NET, will be exempt from paying |
the otherwise applicable standby reservation charges. Mm ()

DISTRIBUTED ENERGY RESOURCES EXEMPTION: Any customer under a
time-of-use rate schedule using electric generation technology that meets the criteria as
defined in Electric Rule 1 for Distributed Energy Resources is exempt from the otherwise
applicable standby reservation charges. Customers qualifying for this exemption shall

be subject to the following requirements. Customers quaiifying for an exemption from (M
standby charges under Public Utilities (PU) Code Sections 353.1 and 353.3, as
described above, must take service on a time-of-use (TOU) schedule in order to receive
this exemption until a real-time pricing program, as described in PU Code 353.3, is made
available. Once available, customers qualifying for the standby charge exemption must
participate in the real-time program referred to above. Qualification for and receipt of

this distributed energy resources exemption does not exempt the customer from
metering charges applicable to time-of-use (TOU) and real-time pricing, or exempt the
customer from reasonable interconnection charges, non-bypassable charges as required
in Preliminary Statement BB - Compstition Transition Charge Responsibility for All
Customers and CTC Procurement, or obligations determined by the Commission to

resuit from participation in the purchase of power through the California Department of
Water Resources, as provided in PU Code Section 353.7.

(Continued)
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MMERCIAL/INDUSTRIAL/GENE
SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS QF 1,000 KILOWATTS OR MORE
(Continued)
19. DWR BOND  The Department of Water Resources {DWR) Bond Charge was imposed by Calfornia
CHARGE: Public Utilities Commission Decision 02-10-063, as modified by Decision 02-12-082, and
is property of DWR for all purposes under California law. The Bond Charge apphes to all
retail sales, excluding CARE and Medical Baseline sales. The DWR Bond Charge
(where applicable) is included in customers' total billed amounts. m
(Continued)
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Project Schedule - Hagel Building Energy Retrofit

Task Name ‘ Duration ‘ Start Finish [May 21 [June 11 [July 1 [July 21 [August 11 [ September 1 [ September 21 [October 11 [November 1 [November 21 [December 11 [January 1 [January 21 [February 11 [Mar]
5/15 | 5/22 5/29 6/5 6/12 | 6/19 | 6/26 7/3 7/10 | 7117 7/24 | 7/31 8/7 8/14 | 8/21 | 8/28 9/4 9/11 | 9/18 | 9/25 10/2 10/9 | 10/16 | 10/23 | 10/30 | 11/6 | 11/13 | 11/20 | 11/27 | 12/4 | 12/11 | 12/18 | 12/25 1/1 1/8 1/15 1/22 1/29 2/5 2/12 | 2/19 | 2/26
Design & Construction Phase 207 days Tue 5/17/05 Wed 3/1/06
Delivery Order Contract Awarded 0 days Tue 5/17/05 Tue 5/17/05 ’:5/17
Submit Certificate of Insurance 3 days Tue 5/17/05 Thu 5/19/05 E
Submit Payment & Performance Bonds 5 days Tue 5/17/05 Mon 5/23/05 [
ECM 1 - Lighting 69 days Tue 5/17/05 Fri 8/19/05
Final Design & Procurement Package 10 days Tue 5/17/05 Mon 5/30/05 E
Hagel Review 5 days Tue 5/31/05 Mon 6/6/05
Finalize Procurement Package 3 days Tue 6/7/05 Thu 6/9/05
Solicit SubContractor Proposals 10 days Fri 6/10/05 Thu 6/23/05
SubContractor Selection 5 days Fri 6/24/05 Thu 6/30/05
Equipment Submittals 5 days Fri 7/1/05 Thu 7/7/05
Procurement 20 days Fri 7/8/05 Thu 8/4/05 b_
Perform Lighting Retrofit 10 days Fri 8/5/05 Thu 8/18/05
SES Notice of Completion 1 day Fri 8/19/05 Fri 8/19/05
Hagel Acceptance 0 days Fri 8/19/05 Fri 8/19/05 ‘ 8/19
ECM 3 - PV System 128 days Tue 5/17/05  Thu 11/10/05
Design/Build Contract Development 15 days Tue 5/17/05 Mon 6/6/05 E:ll
Engineering & Design 25 days Tue 6/7/05 Mon 7/11/05 ‘ ll
PG&E Review 15 days Tue 7/12/05 Mon 8/1/05
Hagel Review 10 days Tue 8/2/05 Mon 8/15/05
Equipment Procurement 35 days Tue 8/16/05 Mon 10/3/05 ]l
. 4
PV System Installation 20 days Tue 10/4/05  Mon 10/31/05 l }l
Startup / Testing / Commissioning 8 days Tue 11/1/05 Thu 11/10/05
Hagel Acceptance 0 days Thu 11/10/05 Thu 11/10/05 ‘ 11/10
ECM 7 & 8 - Cogen/Boiler 192 days Tue 5/17/05 Wed 2/8/06
Design/Build Contract Development 7 days Tue 5/17/05 Wed 5/25/05
Engineering & Design 15 days Thu 5/26/05 Wed 6/15/05
Hagel Review 10 days Thu 6/16/05 Wed 6/29/05
Finalize Design 10 days Thu 6/30/05 Wed 7/13/05
PG&E Review 25 days Thu 7/14/05 Wed 8/17/05 b_
Environmental Review / Permitting 10 days Thu 8/18/05 Wed 8/31/05
Develop Procurement Package 5 days Thu 9/1/05 Wed 9/7/05
Order Equipment 60 days Thu 9/8/05  Wed 11/30/05 ]l
. 4
Boiler / Cogen System Installation 35 days Thu 12/1/05 Wed 1/18/06 l ]l
Startup / Testing / Commissioning 15 days Thu 1/19/06 Wed 2/8/06 :I;
Hagel Acceptance 0 days Wed 2/8/06 Wed 2/8/06 ’-2/8
ECM 6 - VSDs for CHW Pumps 87 days Tue 5/17/05 Wed 9/14/05
Engineering & Design 15 days Tue 5/17/05 Mon 6/6/05 f
Hagel Review 10 days Tue 6/7/05 Mon 6/20/05
Finalize Design 5 days Tue 6/21/05 Mon 6/27/05
Solicit SubContractor Proposals 12 days Tue 6/28/05 Wed 7/13/05
SubContractor Selection 10 days Thu 7/14/05 Wed 7/27/05
Equipment Submittals 5 days Thu 7/28/05 Wed 8/3/05
Procurement 10 days Thu 8/4/05 Wed 8/17/05
Perform VSD Install 10 days Thu 8/18/05 Wed 8/31/05
Startup & Commissioning 10 days Thu 9/1/05 Wed 9/14/05
Hagel Acceptance 0 days Wed 9/14/05 Wed 9/14/05 9/14
ECM 2 (Griswold) / ECM 5 (Primary Air) 131 days Tue 5/17/05  Tue 11/15/05
Finalize Field Engineering Plan 15 days Tue 5/17/05 Mon 6/6/05
Hagel Review 10 days Tue 6/7/05 Mon 6/20/05
Solicit Subcontractor Proposals 15 days Tue 6/21/05 Mon 7/11/05
Subcontractor(s) Selection 10 days Tue 7/12/05 Mon 7/25/05
Schedule Field Work 2 days Thu 9/15/05 Fri 9/16/05
Field Measurements / Data Collection 12 days Mon 9/19/05 Tue 10/4/05
Identify Defiencies & Corrective Action 5 days Wed 10/5/05 Tue 10/11/05
Implement System Changes 15days Wed 10/12/05 Tue 11/1/05
Validation Testing & Final Documentati 10 days Wed 11/2/05  Tue 11/15/05
Hagel Acceptance 0 days Tue 11/15/05 Tue 11/15/05 ‘ 11/15
Complete/Submit As-Built Documents 10 days Thu 2/9/06 Wed 2/22/06
Overall Notice of Completion 0 days Wed 2/22/06 Wed 2/22/06 2/22
Hagel Acceptance 5 days Thu 2/23/06 Wed 3/1/06 Eb
Begin Performance Period 0 days Wed 3/1/06 Wed 3/1/06 ‘
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7 . Z ; / 22343 CHASE STREET WEST HILLS, CA 91304
“#“""‘9 (818) 888-692%

To: SEMPRA ENERGY SOLUTION ' Date: May 12, 2004

Attention: Tony
Proj‘ct: llllllll BA Yll..l.OBQCSQ“SOQYIQPPHC:l...‘..‘P"D. ....... LIRS B 2 B R B B ] LR R N A A ]

We are pleased to submit the following quotation according to your inquiry or as per your request for
the project named above,

By preparing this quotation, we assume that all dampers and other such devices for proper air balancing
are installed according to the plans or specifications. We also assume that all sccess doors are arranged and
are installed, that the system has been pre-run and the filters are installed.

If there is any defect’s in material or the equipment, or if the frost protection is not working properly,
it will be without our responsibility. :

We will need to be supplied with a set of mechanical drawings and notified of an approximate date ss
10 when we will be needed on this job. We will aiso need access 1o specifications and shop drawings of
all equipment, including calibration curves,

_ln our testing and balancing price, we only include our services, any rnaterial or changss to the system(s),
is the responsibility of the purchasar. All systems shall be balanced to within plus or minus 10%, unless
otherwise noted in the specifications. "

Our Air Flow Testing Pricelis .............. » , this also includes the price of preparing ... ........s
{ ) copies of the reports to be sent, as called for in the specifications.

Our Water Flow Testing Price is ., .$ 19,000.00 41.i0 4ico includes the price of preparing . .Tequired
( 5 ) copies of the reports to be sent, as called for in the specifications.

Alternates: : .

Trusting that the above quote will meet your requirements and we may be of service to you in the future.

Sincerely

ot Cronlor

Louis Csontos
: /

e
v

FIELD SERVICE OF SYSTEM SURVEY.AIR AND WATER FLOW TESTING AND BALANCING
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Verteym, Tony

From: Jeremy_Rowland@URSCorp.com
ant: Wednesday, May 19, 2004 5:43 PM

fo: Verteym, Tony

Subject: Re: Hagel Bidg - PV response

Tony, there will be no change in the price for the 30 kw PV system, which according to our
last e-mail exchange on price (October 30, 2003) was $276,000.

The PV supplier (Kyocera) did want to put a 90~-day expiration clause on this number. I
understand their production facility is maxed out at the moment, but lead time for an
order this small would only be 3-4 months.

I will provide you with the BluePoint numbers tomorrow.

Regards,

Jeremy Rowland

"Verteym, Tony”

<TVerteym@semprasol To: "'Jeremy Rowland@URSCorp.com'"
utions.com> <Jeremy_Rowland@urscorp.com>
cc: "Verteym, Tony"

<TVerteym@semprasolutions.com>
05/10/2004 12:21 PM Subject: Hagel Bldg

Hi, Jeremy.

Hagel Bldg project is still alive. Please update you pricing for both PV 30 & 50 KW and
for 1 & 2 Blue Point Engines installation.

Thank you.

Tony Verteym

Estimator

Western Region

SEMPRA Energy Solutions

555 W. Fifth St., GT27F3, Los Angeles, CA 90013

Tel: 213/244-3734, Fax: 213/244-8360 Cell: 213/200-9974
email: tverteym@semprasolutions.com

Sempra Energy Solutions is not the same company as utility, SDG&E or SoCalGas and Sempra
Energy Solutions is not regulated by the California Public Utilities Commission.




3.0 17.0 kW Photovoltaic System Solution

Recommended System

~ Project Cost Breakdow
En&neermg, Design, & Layout

. System instaliation Labor Cost
System Materials Cost

TOT?CRWA (r-i)

.1.20.2 kW DC STC

 $1,900.00 |

$87,925.00

Misc (Crane rental, rock removal/placement,

Project Bonding Cost $1,750.00
SunSpot Monitoring Solution | $14,795.00
. Commissioning & Training | $1,100.00
. Project Management f $1,400.00

SUBTOTAL B ) $126,730.00
Overhead & Profit $13,270.00
GRAND TOTAL . |$140,000.00
Rebate (@ $2.80/Watt) | $47,63640
| NET INVESTMENT AFTER REBATE S $92,363.60 |
Alternative #1 (Performance Kiosk in Lobby) =~ | $5,000.00

Sun Power & Geothermal Energy systems are turnkey solutions - this is a fixed bid and includes 100%
of system installation cost. SPG will install the system as described in this proposal, as wel} as handle all
engineering, permitting, and paperwork with PG&E and the California Energy Commission.
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May 20, 2004

Mr. Craig Pals

Sempra Energy Solutions
555 W. Fifth Street, GT27F3
Los Angeles, CA 90013

Subject:  Scope of Work and Cost Estimate — BluePoint Cogeneration Installation at
the Hagel Federal Building, Richmond, California

Dear Craig:

As a follow-up to our discussions, attached please find our scope of work and detailed cost
estimate.

Scope of Work

URS and Gammill Electric shall provide the following services for installation of one (1) or
two (2) BluePoint (BPE) cogeneration units at the SSA Building in Richmond, CA:

¢ Mechanical/Electrical Design Engineering: URS shall provide a complete design-
engineering package for inclusion in the construction documents. This shall include
verification of existing conditions, production of electrical and mechanical site plans
(only as related to installation of the BPE units), an electrical power plan, electrical
calculations, electrical details and mechanical details. One preliminary check submittal
shall include 10 white copy sets of preliminary engineering drawings will be included. 10
white copy sets of final approved engineering drawings will be provided in addition to a
CD with electronic CAD files in AutoCAD 2002 format.

e Structural/Civil Design: URS shall provide structural/civil design as required for the
support and/or foundation of the cogeneration units.

* Verification of Existing Conditions and Preparation of Background documents: URS
shall conduct field visit(s) to verify existing conditions and prepare background
documents for installation of the BPE unit.

e Design and Construction Documents: URS shall prepare construction documents for
approval by regulatory agencies as required.

e Rule 21: URS, Gammill Electric and BluePoint Energy shall supply all supporting
documentation required for PG&E to process the Rule 21 electrical interconnect
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application. Gammill Electric shall provide the protective relays required for the
interconnect.

¢ Mechanical Installation: Gammill Electric shall provide the following services for the
installation of the BluePoint unit(s):

)

o

0

Disconnect existing natural gas line to west boiler and re-pipe/re-connect to generator
set.

Disconnect existing water feed/line from west boiler and re-pipe/re-connect to
generator set. Install circulation pump and flow controls as required.

Install 48" spiral round air duct for exhausting fan heat.
Install 8" double wall engine exhaust duct to rooftop.
Install concrete pad

Provide shipping for generator set

Provide off loading and setting of generator equipment

Provide miscellaneous equipment required for construction

e Electrical Installation: Gammill Electric shall provide the following services for the
installation of the BluePoint units:

o

(o)

(o)

o

o

o

Install conductors and conduits from generator set to main distribution
Install required protective/export relay (Encorp) system per PG&E

Connect PG&E protective system (Encorp) with the BluePoint generator set
Install PT's and CT's

Install phone line to customer provided phone terminal

PG&E Interconnect Package - utility protection

Lead the PG&E interconnection negotiation

e Construction Management: On-site and off-site construction oversight shall be provided.
The construction phase is expected to last 4-6 weeks.

e Start-up: Gammill Electric shall provide start-up assistance to the generator
manufacturer’s technicians as required, as well as BAAQMD compliance stack testing.

* Air Quality Permitting: URS, in consultation with Blue Point Energy, will work with the
Bay Area Air Quality Management District (BAAQMD) to obtain their approval for
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installation of the cogeneration unit(s). It is anticipated that it will take approximately 60
days to obtain the BAAQMD permit to operate.

Assumptions and Clarifications

1.

e N s wN

13.

14.

As-built drawings for existing mechanical, electrical and plumbing systems have not been
provided to date.

Building structural and architectural modifications are not required.

The boiler is the only equipment to be removed.

Natural gas will be available at rated pressure and volume.

The generator will come with all first fill items such as oil, anti-freeze and batteries.
Containment pan is provided by BluePoint with generator.

Trench plates will be provided as needed.

SSA shall provide access to facilities and parking.

SSA shall provide temporary storage space for construction equipment and materials.

. No ADA upgrades will be required.

. Operation and maintenance costs are not included in this bid.
. Unless otherwise noted, we have assumed that all existing equipment, controls, and

systems are in proper working order and do not require replacement.

Assistance will be provided as needed from the host building staff for coordination
related to various system modifications (i.e. drain or bleed systems during interconnect)
The Hagel building is exempt from the City Building Permit process, therefore no City
fees have been included in the bid.

Services Not Included

URS, Gammill Electric and BluePoint Energy shall provide all planning, designing,
equipment and construction services to install a fully functioning cogeneration system as
requested. Beyond the proposed system, the following services are not included and, if
requested in writing by the client, can be performed on a time and material basis in a separate

contract:

A. Hazardous material investigation and report.

B. Environmental impact and related studies.
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Landscape and irrigation plans.

Civil engineering survey, topographical mapping and grading/drainage plan.
No geotechnical evaluation will be required.

Upgrade or repair existing code violations

Fire alarm design and automatic fire sprinkler design.

ADA upgrades.

Re-routing of existing utilities.

=T Emommg o

Connection to telephone service beyond provided termination to telephone backboard.

While we have a draft subcontract, terms and conditions still need to be finalized prior to
moving forward.

Should you have any questions or comments on this proposal, please do not hesitate to
contact me at (805) 964-6010.

Sincerely,

URS Corporation

Jeremy Rowland Timothy J. Cohen
Principal Scientist Vice President

Attachment




Exhibit 1

Site: Social Security Administration, Hagel Building
1221 Nevin Avenue

Richmond, CA

All costs are based on engineering assessment and assumptions made without availability of

as-built plans or schematics.

Service Price — 1 Unit Option Price — 2 Unit Option
;1 Design S S R e P
la Electrical $ 16,500 $ 16,500
1b Mechanical $ 16,000 $ 16,000
1c Structural/Civil $ 8,900 $ 8,900
1d Design Contingency (10%) $4,140 $4,140
Design Total $ 45,540 $ 45,540
2a Electrical $99,500 $129,700
2b Mechanical $81,500 $111,700
2c Boiler Removal $5,000 $5,000
2d Interconnect Package $52,000 $57,000
2e BAAQMD Compliance Stack Test $7.500 $15,000
2f  Construction Contingency (10%) $23,800 $30,340
Equipment $194,500 $389,000
Equipment Tax $18,500 $29,200
Construction/Equipment/Instaliation Total $ 482,300 $ 766,940
Administration o ARG L IR e A G e
Rule 21/Interconnection Application $18,000 $18,000
BAAQMD Permitting $10,000 $10,000
Construction Documents, Field Verification, $10,000 $10,000
Local Permitting
Construction Oversight $ 5,000 $ 5,000
Performance Bond as per Sempra Subcontract  $ 8,900 $11,600
Administration Total $ 51,900 $ 54,600
Total $ 579,740 $ 867,080

- According to City of Richmond building officials, the federally owned Hagel Building is exempt
from the City building permit process. No city permit fees have been included in this bid.

- Service and maintenance costs are not included in the above contract price. However, these
costs are as foilows: service and maintenance for one year and one unit would be $23,000;




$46,000 for one year and two units. Monitoring 24/7 for one year for one unit would be
$2,400, and $3,600 for two units.

Engineering design and construction phase contingency costs were added due to uncertainties
in scoping the entire project at this early phase. If the client is amenable to a phased bidding
approach, these contingencies would be removed.
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PROJECT PARAMETERS SUMMARY

Engine Model: BF8M 1015 GC
RPM: 1,800
Site Load: 260kwW
Cooling System: Standard
Fuel Type: Natural Gas
Oil Type: Low Ash Gas Engine Oil SAE 40 — Catalyst Compatible
Oil Consumption Rate: 0. 08 g/kwh
Oil Filtration System: Puradyn

® Operating 8200 Hours per Year.

® Duration of contract 5 Years.

® Maximum of 75 miles portal to portal.

® Quote based on one enclosed outdoor unit.

® Two top end overhauls.

(® Bottom end overhaul.

® Current Labor rates based off standard hours of 8:00 am to 5:00 pm Monday through Friday

® Monthly lube oil analysis will determine actual service intervais.

® Current oil change intervals are based on 1250 hours.

® Maintenance per Blue Point Energy, Inc Standard Terms and Conditions.
SERVICE HOUR INTERVALS
Monthly inspection and Air Filter Change/Clean Out: 700
Lube Oil Change: 1,250
Spark Plug Change: 2,000
Top End Overhaul: 10,000 / 30,000
Intermediate Overhaul: 20,000
Bottom End Overhaul: 40,000

MAINTENANCE PRICE’

Make-up Oil per Year (Schedule E20): $784.00
Scheduled Maintenance & Labor per Year (Schedule E30 & 40): $10,250.00
Top End Overhaul Parts (Schedule E50) : $32,548.00
Intermediate Bottom 20,000 Hours (Schedule E60) $25,625.00
Bottom End Overhaul 40,000 Hours (Schedule E70) $35,320.00
Package Maintenance per Year (Schedule E80) $2,475.00
Unscheduled Service per Year (Schedule90) $6,750.00
Price per Run Hour of Operation: $4.75
Based on Full Load Operation and 5§ Year Contract Total Price per kW/hr: 1.82 Cents

'Prices on this report are denominated in US Dollars. Annual escalation tied to PPI.




E10 BREAK IN SERVICE
50 Hours Break In Inspection: BF8M 1015 GC 260 kW @ 1,800 RPM

Part Number Description Quantity
1118784 Sealing Ring 1
1174420 Spin On Oil Filter : 1
4224392 Gasket Rocker Cover Upper 8

Total price for servicing E10 Schedule @ 50 hours. $750.00

E20 MAKE-UP OIL
Oil Consumptione Engine Model: BFEM 1015 260 kW @ 1,800 RPM
Lube Oil Consumption per Hour: 0.05lbs. 0.0069 US Gal

Total price for E20 Schedule per year $784.00

E30 PLANNED MAINTENANCE SCHEDULE
1250 Hour Routine maintenance and Oil change Engine Model: BF8M 1015 260 kW @ 1.800 RPM

Part Number Description Quantity
1118784 Sealing Ring 1
1174420 Spin On Oil Filter 1
4224392 Gasket Rocker Cover Upper 8

Total price for servicing E30 Schedule @ 1250 hours. $4,500.00

E40 PLANNED MAINTENANCE SCHEDULE
2000 Hour Routine maintenance Spark Plug Inspection and Change: BF8M 1015 260 kW @ 1.800 RPM

Part Number Description Quantity
4229132 Spark Plug 8

Total price for servicing E40 Schedule. $5,750.00

E50 TOP END OVERHAUL
10,000 & 30.000 Hour Top End Overhaul for Engine Model: BFSM 1015 260 kW @ 1,800 RPM
Part Number Description Quantity
1016130 Fitting Compound 1
1110588 Bolt Exhaust Pipe 16
1113465 Stud 4
1118784 Sealing Ring 1
1144673 Nut 4
1153845 Gas System O Seal 2
1165793 Dipstick Qil Seal 1
1170237 Gasket 2
1174420 Spin On Oil Filter 1
2165059 Paper Cartridge 1
2931324 Clamping Washer 4
2931394 Coolant Pump 1
4144966 Safety Cartridge 1
4220707 Gasket 1
4222906 Cylinder Head Gasket 8
4224392 Gasket Rocker Cover Upper 8
4225554 Gas System Gasket 2
4226980 Cylinder Head 8
4228308 Gasket 2
4228309 Gasket 8



4228310 Gasket 1
4228542 Nut 4
4229081 Turbo Charger 1
4229132 Spark Plug 8

Total price for two top end overhauls @ 10,000 hours. $32,548.00

E60 INTERMEDIATE OVERHAUL
20,000 Hour Intermediate Overhaul for Engine Model: BF8M 1015 260 kW @ 1.800 RPM

Part Number Description Quantity
1016130 Fitting Compound 1
1110588 Bolt Exhaust Pipe 16
1113465 Stud 4
1118784 Sealing Ring 1
1144673 Nut 4
1153845 Gas System O Seal 2
1165793 Dipstick Oil Seal 1
1170237 Gasket 2
1174420 Spin On Oil Filter 1
21650569 Paper Cartridge 1
2931324 Clamping Washer 4
2931394 Coolant Pump 1
4144966 Safety Cartridge 1
4220707 Gasket 1
4222906 Cylinder Head Gasket 8
4224392 Gasket Rocker Cover Upper 8
4225554 Gas System Gasket 2
4226980 Cylinder Head 8
4228308 Gasket 2
4228309 Gasket 8
4228310 Gasket 1
4228542 Nut 4
4229081 Turbo Charger 1
4229132 Spark Plug 8

Total price for intermediate overhaul @ 20,000 hours. $25,625.00

E70 GENERAL OVERHAUL
40,000 Hour General Overhaul for Engine Model: BF8M 1015 260 kW @ 1.800 RPM

Part Number Description Quantity
1016130 Fitting Compound 1
1110588 Bolt Exhaust Pipe 16
1113465 Stud 4
1115466 Straight Pin 1
1143078 Bolt Front Adaptor 5
1144673 Nut 4
1173962 Hose Clip breather 2
1174420 Spin On Oil Filter 1
1174645 Starter 1
1178750 Spring Band Clamp 2
1179881 Oil Separator O Seal 1
1180598 Rubber Hose 1
1181790 Rubber Hose Breather 1
2109637 Hexagon Nut 32
2165059 Paper Cartridge 1
2247911 Ring Gear 1
2929721 Big End Bearing 8

5



2929722 Main Bearing 4
2929723 Thrust Washer 2
2931285 Gasket Set Engine 1
2931394 Coolant Pump 1
4143232 Big End Bolt 16
4144966 Safety Cartridge 1
4193458 Fiywheel Bolt 10
4220155 Bearing Bush 1
4220156 Bearing Bush 3
4220157 Piston Bush Bearing 8
4220731 Ball Stud 16
4220778 Camshatft 1
4222906 Cylinder Head Gasket 8
4223423 Gear Oil Feed Pump 1
4223545 Oil Separator 1
4225931 Adjusting Screw 32
4226051 Mushroom Tappet 32
4226980 Cylinder Head 8
4227079 Cylinder Liner 8
4228066 Piston 8
4228542 Nut 4
4229081 Turbo Charger 1
4229132 Spark Plug 8
4229321 Mixer 1
4229340 Gasket for Mixer 1
4229370 Torsional Vibration Damper 1
42260825 Ignition Cable 8

Total price for general overhauls @ 40,000 hours. $35,320.00

E80 PACKAGE MAINTENANCE

Part Number Description Quantity
Catalyst Cleaning

1
Switchgear Cleaning 1
Switchgear Calibration adjustments 1
Qil analysis 6
Antifreeze Top Off
Antifreeze Analysis 3
Air Filter 12

Batteries 2
Package Maintenance 1

Total price for Package Maintenance, per year $2,475.00

E90 UNSCHEDULED MAINTENANCE

Total price for Unscheduled Maintenance, per year $6,750.00

Note: Unscheduled maintenance does not provide an extended warranty for major items such as the
prime mover, alternator, switchgear, etc. Unscheduled will cover response to correctable failures to
consumable items or failures of hoses, belts, fuses, pilot devices, etc. For extensions in manufacturers
warranties for failures due to defects in material and workmanship, consult the local distributor for desired
duration and pricing.
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