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EXECUTIVE SUMMARY

Sempra Energy Solutions (SES) is proud to present to the Social Security Administration
and the General Services Administration a comprehensive energy services Initial
Proposal for the Frank Hagel Federal Building that accomplishes the following
objectives:

¢ Reduces on-going energy consumption and costs

o Provides facility infrastructure improvements

e Provides the above results at no capital cost to the GSA or SSA

The timing for this proposal is very advantageous to the SSA/GSA for the following
reasons:

¢ High electricity rates and relatively low gas rates create good payback periods for
capital intensive energy conservation projects such as distributed generation

e Interest rates are low compared to the last 10-year average, lowering the overall
cost of the program

o Utility, state and federal rebates and grants are now available

Next Step

The next step in the process, should you decide to proceed, is the “Request For Detailed
Study” and “Notice of Intent to Award” to be issued to Sempra Energy Solutions.

Building Description

The Frank Hagel Federal Building serves as the Western Program Service Center
(WNPSC) for the Social Security Administration (SSA). The building is owned by the
General Services Administration (GSA) and is occupied and operated by the SSA. The
building is located in Richmond, California on the San Francisco Bay. This document
presents the Initial Proposal prepared by Sempra Energy Solutions for an energy
conservation project to be performed under the U.S. Department of Energy’s Super
Energy Savings Performance Contract (ESPC) program.

The point of contact at the building for this proposed energy project is:

Mr. David Rouggly
Construction Projects Manager

Telephone: (510) 970-4111
Fax: (510) 970-1116
E-mail; david.a.rouggly@ssa.gov

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal
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The address of the building is:

Frank Hagel Federal Building
1221 Nevin Avenue
Richmond, CA 94801

Energy Use

Electricity and natural gas are supplied to the building by Pacific Gas & Electric
Company. Current electricity consumption is as follows:

Electric Rate:

Peak Demand:

Annual Electricity Use:
Energy Use Index:
Current Electricity Cost:

E-20 S (secondary),
2,500 kw,
11,000,000 kwh,
24.6 kWh/ft%-yr,
$1,500,000 per year.

The electric rate schedule is included in Appendix A. Also, included in Appendix B is a
summary of electric bills for the past several years.

Natural gas is supplied through two meters, one serving the building heating needs and
the other serving the cafeteria. Natural gas use is as follows:

Building Heat:

Natural Gas Rate: GNR1,

Natural Gas Use: 90,000 Thermslyr,
Natural Gas Cost: $50,000/yr.
Cafeteria:

Natural Gas Rate: GNR1,

Natural Gas Use: 2,300 Thermslyr,
Natural Gas Cost: $1,265/yr.

(Based on a nominal natural gas cost of $0.55/Therm.)

The building consists of a basement and six floors, comprising a total of 526,050 ft* of
enclosed area with 446,600 ft* of conditioned area. Table 1 shows a summary of the
major areas of the building, and floor plans are included in Appendix C. The building is
near the San Francisco Bay and experiences moderate weather. Design conditions for
the building are 85°F dry bulb and 64°F wet bulb (42% relative humidity) in summer, and
35°F dry bulb in winter.
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Table 1

Frank Hagel Building
Summary of Building Areas

Building
Floor Area, ft2
Basement:
Warehouse 16,600
Office Space 20,250
Aux. Service Areas 12,350
Circulation & Toilets 9,250
Unconditioned 40,950
1st Floor:
Dining Area 6,400
Kitchen 6,750
Auditorium 7,900
Health Unit 3,000
Office Space 11,600
Lobbies & Toilets 19,200
Unaccounted 5,800
Unconditioned 4,600
2nd Floor:
Computer Room 9,600
Office Space 47,100
Circulation & Toilets 8,800
Unconditioned 4,700
3rd, 4th, 5th, and 6th Floors (Area for Each):
Office Space 56,700
Circulation and Toilets 8,800
Unconditioned 4,700
Penthouse (Mechanical Equipment) 10,400
Total Enclosed Area, ft2: 526,050
Total Air-Conditioned Area, ft2: 446,600

Energy Conservation Measures Previously Implemented

The HVAC system at the Hagel Building is a relatively complicated system. The system
is equipped with a modern digital energy management system and, overall, is well
controlled by knowledgeable operating personnel. A number of energy conservation
measures (ECMs) that are typically applied to older buildings have already been
implemented at this facility. These ECMs include:
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High efficiency lighting,

Automatic on/off control of lighting and major equipment,

High efficiency motors,

High efficiency chillers,

Variable frequency drives on large supply and return fans,

Automatic controls of HVAC system operation including control of the enthalpy
wheel, run-around coils, supply air temperatures, chilled water reset, and
condenser water reset.

Previous Energy Studies
Recent energy studies that have been performed on the Hagel Building include:

o Energy Efficiency Study by Bonneville Power Administration, 05/31/00

o Distributed Generation Feasibility Study by Bonneville Power Administration,
02/27/02

e Recommissioning Assessment by Facility Dynamics Engineering, 04/09/02

Energy measures recommended in these studies were considered in the development of
the energy conservation measures proposed by SES to be performed under the Energy
Savings Performance Contract.

Energy Conservation Measures (ECMs) Under Consideration

It is our understanding that a separate building recommissioning project is being
implemented at the Hagel Building by others. This recommissioning includes the
reduction of minimum outside air setpoints, air-side and water-side balancing. Further
modifications to the air and water-side systems depend on the specific scope and
outcome of the recommissioning.

Measures that can be considered for inclusion in the energy project by SES include:

Optimization of the air-side systems:

e Reducing minimum outside air setpoints, and
o Implementing supply air reset with humidity override.

Optimization of the water-side systems:
e Optimization of chiller staging to maximize chiller efficiency,
¢ Modification of chilled water piping to allow water chillers (CH 1 & 2) to serve air
handlers AHU 1-4,
e Installation of variable speed drives on one or more chillers.

ECMs Included in Sempra Energy Solutions Initial Proposal

1. Convert the electrical service received from PG&E from secondary (E-20S) to
primary (E-20P). We have included provisions for the installation of new
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transformers and electrical metering as part of this conversion. This ECM has a
savings of $112,479 per year.

2. Installation of a natural gas engine distributed generation system. This system
consists of a nominal 500 kW engine generator with waste heat recovery. The
engine will be operated during building operating hours (12 hours per day, 6 days
per week). The waste heat from the engine will be used to heat hot water for
space heating and domestic water. Estimated savings are $171,712 per year.

3. Replacement of Griswold automatic flow control valves. The Griswold valves will
be removed and replaced with circuit-setter valves to improve the control of
chilled water supplied to the VAV terminal boxes. Savings are estimated to be
$2,070 per year.

Table 2 shows a summary of the proposed ECMs.

Table 2. Summary of ECMs Proposed for Initial Proposal

ECM Energy Savings
No. | Description Kw KWhivr | Thermsivr] — $ivr
1 Oon\(ert from Secondary to Primary Electrical 33 164.370 0 $112479
Service
5 Engine Distributed Generation with Hot Water 500 1732800 | 141385 | $171.712
Heat Recovery
3 Replace Griswold Automatic How Control 0 20,700 0 $2,070
Valves
Total 538 1,917,870 | -141,385 | $286,261

Additional energy conservation measures recommended for evaluation as part of a
Detailed Energy Study by SES include the following:

e Air-side optimization including supply air reset and other modifications to
minimize electric reheat,

o Water-side optimization including repiping of the chilled water system to allow the
water chillers to serve AHU 1-4 and application of variable speed drives to the
chillers,

e Renovation of the elevators, and

e Photovoltaic distributed generation system

More detailed information on the proposed ECMs, the associated energy savings,
Measurement and Verification Overview, Management Approach, and Price Proposal
are included in the following sections.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
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Project Schedule

See proposed project schedule on following page

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
Sempra Energy
=y

Services



€0/11/60 NYL

¢0/90/c} 44

sAep 00z

SHOM SU) Jo uoinoexgy| ¢

¢0/S0/¢L "Y1l [20/S0/2) Nyl sep o 1BNUOY pIleMY |
¢0/50/2k PYL  120/LL/0L M4 skep oy uonenieag Juslip| o
20/01/0L NYL 120/0L/0L NYL shep o uonejussald jesodold euld| ¢
¢0/01/01 NYL | 20/80/80 Nyl shep gy Apnig pejelea|
¢0/.0/80 POA\ | 20/20/80 PO sfep o Apnis pajiejaq 1oy jsenbay| ¢
¢0/.0/80 POM | 20/42/90 Ny L shep og uoneneAg jusln| ¢
¢0//2/90 Nyl | 20/42/90 hyt sfep 0 fesodoid fenuj|

dag [ Bny [ np Junp ] e | 1dy | rep [qeq ] ver

oeg [ roN| 100 [des | Bny | inr [unp Thew

£002

ystury

Helg

sAe@ MO Ui uoneIng

SUIeN Mset (4]

¢0/5¢/90 eny

Buip|ing |abeH

suonnjog Abiau3 eidweg




ot Ty,
m June 27, 2002 A
ﬂl"’-\-'.-'_!'.-l-!:lh“‘f Initial Proposal to The Hagel Federal Building Page 8 of 62 GSA

BACKGROUND INFORMATION

The building was constructed beginning in 1972 and was first occupied in 1974. The
building’s heating, ventilating, and air conditioning (HVAC) system was subjected to a
major renovation in 1995 and 1996. This renovation included the installation of new
chillers and modification of the large air handlers. Objectives of the renovation included
addressing air quality concerns regarding the outside air ventilation rates and air
dehumidification. The design and operation of the renovated system are described in
detail in the User Manual prepared by Gershon Meckler Associates, P.C.

Figure 1 shows monthly profiles of electricity demand (kW). The profiles show that the
peak demand is about 2,500 kW with little variation from season to season. There is
also only slight variation in demand for the time-of-use periods (peak, partial-peak, and
off-peak). This is because the building operating hours (6:00 a.m. to 6:00 p.m.) occur
during portions of each of the time-of-use periods.

Figure 2 shows monthly use of electric energy (kWh). These profiles show only slight
seasonal variations. There is a significant difference between the usage shown for most
of the months for Year 2000 compared to Year 2001. This difference is due to problems
with the billing meter during Year 2000. Therefore, Year 2001 was used for the baseline
energy use.

Figure 3 shows hourly profiles of total electricity use for weekdays with varying peak
daily outside air temperatures. Figure 4 shows electricity profiles on Sunday, when the
building normally is not in use. These profiles show that scheduling controls are in place
in the building to turn off most equipment at night and on Sundays. Hourly electricity use
is consistent and shows slightly higher use on days with higher peak outside air
temperatures.

Figure 5 shows a profile of electricity use by the chillers. The chillers are turned off at
night and on Sundays. The profiles show significantly increased electricity use with
increasing outside air temperature. A review of selected days showed that normally one
chiller is operated during the day with two chillers operated on warm days (temperatures
in the 70’s or above).

Figure 6 shows the monthly use of natural gas for the Building Heat meter. This gas is
primarily used in the steam boilers to produce hot water for space heating and domestic
hot water. Natural gas is higher in the winter than in the summer. It is interesting to note
that there is significant natural gas use even in the summer months with a minimum
monthly use of about 6,000 therms. Our evaluation indicates that summer gas usage is
primarily due to rehearing of ventilation air that has been de-humidified.
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Sempra Energy
oy

Services



o
TN

',"-f;,_,flal_!!l!llpf Initial Proposal to The Hagel Federal Building

June 27, 2002 i
Page 9 of 62

Figure 1

Year 2001 Electric Demand, kW
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Figure 2

Electric Energy Use, kWh
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Figure 3

Daily Profiles of Electricity Use
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Figure 4

Daily Profiles of Electricity Use
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Figure 5

Daily Profiles of Chiller Electricity Use
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Figure 6

Natural Gas Use for Building Heat
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Heating, Ventilating, and Air Conditioning (HVAC) Equipment

The building has a sophisticated HVAC system. This system includes glycol chillers to
produce very cold water for dehumidification of ventilation air introduced into the
building. Some of the air handlers are equipped with enthalpy wheels and run-around
coils to recover energy from the building exhaust air. The building has a sophisticated
digital energy management control system to monitor space temperature and humidity
and to control the temperature, humidity, and flow rate of conditioned air supplied to the
spaces.

Cooling and heating of most areas of the building is provided by a central plant using
chilled water produced by water-cooled electric chillers, and hot water for space heating
and domestic hot water provided by two steam boilers. Cooled or heated air is supplied
to building areas by air handling units (AHUs). Four major air handlers (AHU 1 — 4)
serve the core (inside) areas of Floors 1 — 6, two air handlers (AHU 7 and AHU 8) serve
the perimeter areas of Floors 1 — 6, and a single air handler serves the basement (AHU
9). Separate air handlers serve corridor and lobby areas on the first floor, auditorium,
cafeteria, 2™ floor computer room, and fitness center. A list of the major equipment is
included in Appendix D.

There are four electric centrifugal chillers in the central plant. Two are conventional
chillers that produce chilled water at a nominal temperature of 42°F. The other two
chillers use glycol and produce a nominal chilled water temperature of 32 °F. Design
characteristics of the chillers are included in Appendix E.

The glycol chillers are used to supply very cold water (“ice water”) to air handlers AHU 1
— 4 for dehumidification of the building ventilation air. The conventional water chillers
are used for cooling of the other air handlers and air conditioning equipment.

AHU 1 through 4 serve the core areas of floors 1 through 6. Figure 7 shows a diagram
of one of these air handlers. The air handlers supply 100% 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 coil. The operation of the enthalpy wheel is controlled by the energy
management system based on the relative temperature and humidity of the outside air,
supply air, and building exhaust air.

The heating coils in the air core handlers are normally used only for building warm-up
when the building is not occupied. During normal building-occupied operation, the
incoming outside air is cooled by the cooling coils. The nominal set point is 55°F leaving
the coil for non-dehumidification operating mode or 45°F for humidification mode. The
cooled, dehumidified supply air can then be reheated by the run-around coil, which
transfers heat from the return air to the supply air.
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Figure 7
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Air from the air handlers is distributed to the building through fan-powered terminal
boxes located in the building zones. Figure 8 shows diagram of a terminal box. They
mix the supply air from the air handlers, referred to as “primary air” with recirculated air
that is drawn into the terminal box from the ceiling plenum above the space. Some of
the terminal boxes are equipped with 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 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. 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.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. 3 i
Sempra Energy
o

Services



'.\‘ SEC L,
e

MOUNTED ABOVE CEILING

Initial Proposal to The Hagel Federal Building

Figure 8

AR FLOW
MEASURING
STATION

MMM B

T

CONTROL

OPTIONAL ELECTRIC
HEATING COIL

SECONDARY AR
£ Y DUCT

]

i)

[N

RECIRCULATED
PLENUM AIR S —

~

r———=q
| S |

FILTER ™
~

SECONDARY
EOLING COl———"

Fan POWERED VAV TERMINAL UNIT :xsrmm mnuzw

/ N\ ‘Xcm

OCCUPANCY . SUPPLY MR
SENSOR —

“-""\ L
OCCUPANCY
COUNTER IN \ TEMPERATURE
CONFERENCE & . . SENSOR N SPACE
TRAINING ROOMS

¢ - -
ONLY - .
___.—-—_—_-_‘—'_H
) @ O
.

FIGURE 124 AIRWATER TERMINAL UNIT CONFIGURATION FOR
CONFERENCE OR TRAINING ROOMS

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

June 27, 2002 A
Page 18 of 62 GSA

)
63' Sempra Energy”

Sarvices



SEe
A TR

L {“.'z.
m June 27, 2002 G S A
‘*af\!l.!!|ll.!|;\¢ Initial Proposal to The Hagel Federal Building Page 19 of 62 =

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 air handler with recirculated air at the terminal
box. All of the basement terminal boxes are equipped with electric heaters to reheat the
supply air as needed.

Air handlers AHU 7 and AHU 8 serve the perimeter areas of Floors 1 through 6. These
air handlers are equipped with constant speed fans and supply a mixture of outside air
and return air or 100% outside air depending on outside air conditions. The air handlers
provide primary air to two-pipe fan coil units located around the perimeter of the building.
The primary air is mixed with return air drawn into the fan coil unit. The mixed air is then
passed over a single coil for heating or cooling. Space temperatures are controlled by
the water control valve on the coil.

HVAC Operation

The HVAC system is controlled by a computer-based direct digital control (DDC) energy
management system (EMS). The EMS allows detailed monitoring and control of the
operation of the equipment including on/off scheduling, staging of chillers and pumps,
control of chilled and hot water supply temperatures, supply air temperatures, etc.

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 is then supplied to terminal boxes for
distribution throughout the building. The terminal boxes mix the primary air from the air
handlers with recirculated room air. Temperature control in the space is achieved by
varying the amount of primary air that is supplied to the terminal box. The energy
management system maintains a minimum flow of primary air to each space from the air
handler for (outside air) ventilation. Boxes in locations subject to over-cooling at the
minimum primary set point are supplied with electric heaters to reheat the supply air
from the boxes.

On/Off Scheduling

The building is normally open from 5:30 a.m. to 6:00 p.m., Monday through Saturday.
Major equipment including chillers, pumps, air handlers, and non-emergency lighting is
turned off by the EMS when the building is not occupied.

Humidity Control

Control of the humidity in the building is achieved by cooling the air passing through the
air handlers to a very low temperature. 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. 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
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to produce a supply air temperature leaving the cooling coil of 45°F. This supply air
temperature is then reheated to about 52°F by the run-around coil, strip heaters, or hot
water coils.

Outside Air Ventilation

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/ft® for office areas and 0.1
cfm/ft? 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. Results are
shown in Appendix F. 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 in Appendix F. 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 air 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. 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 with primary air from the air handler reduced to the
minimum set 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.

Control of Space Temperatures

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. Recirculated 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
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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 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.

A brief review of the HVAC operation during SES’ site visit on April 23 and April 24, 2002
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. This would introduce the potential for
condensation of moisture on the coils in the terminal boxes.

A summary of findings of the terminal box primary airflow rates and electric heater
operation is included in Appendix G.
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SECTION 1.0: ECM DESCRIPTIONS & PROJECTED ENERGY SAVINGS
ECM No. 1: Convert from Secondary to Primary Electrical Service

The Hagel Building currently obtains electrical service from PG&E under the E-20 S rate
schedule. This is a time of use rate for secondary (480V) service. The proposed ECM
involves converting the electrical service to primary service under the E-20 rate (E-20 P).
The facility will receive electrical service at the primary voltage of 12,000V. There are
two PG&E-owned transformers located in the basement of the building that reduce the
voltage from 12,000 V to 480 V. The electric billing meters are located on the secondary
side (downstream) of the transformers.

With primary service, the facility will be responsible for the transformers and the billing
meters will be located on the primary side (upstream) of the transformers. SES
proposes to install new transformers as part of this ECM. This will alleviate concerns
regarding the remaining lifetime of the existing transformers and will reduce energy
losses from the transformers due to the higher efficiency of the new transformers. Under
primary service, the meters are located prior to the transformers and the transformer
losses are included in the electric bill. This provides additional incentive to install new
high efficiency transformers.

The estimated savings associated with this ECM are as follows:
Electricity cost: $112,479.

Calculations of the energy cost savings are included following this ECM description. The
calculations include the addition of the transformer losses that are not included in the
electric bill with the current secondary service but that will be included with primary
service. With the installation of new high efficiency transformers, there will be an overall
reduction in energy consumption due to reduced transformer losses, although the
savings will be realized by PG&E. These savings are estimated to be:

Electricity demand savings: 38 kW,
Electricity energy savings: 164,370 kWhlyr.
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Utility:
Electric Rate:

Pacific Gas & Electric (PG&E)

E-20 S, Demands of 1,000 kW or >(Secondary)

Energy Cost
On-Peak Partial-Peak Off-Peak

Summer
Energy Rate, $/kWh: $0.18407 $0.09814 $0.09069
Winter
Energy Rate, $/kWh: $0 $0.10391 $0.09048
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




Utility:
Electric Rate:

Pacific Gas & Electric (PG&E)

E-20 P, Demands of 1,000 kW or >(PRIMARY)

Energy Cost
On-Peak Partial-Peak Off-Peak
Summer
Energy Rate, $/kWh: $0.15909 $0.08936 $0.08752
Winter
Energy Rate, $/kWh: $0 $0.09739 $0.08834
Demand Cost
Demand Applicabie
Charge Time
$/kW mos/yr
Summer Peak-Period $11.80 6
Summer Part-Peak Period $2.65 6
Winter Part-Peak Period $2.65 6
Summer Maximum Demand $2.55 6
Winter Maximum Demand $2.55 6
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ECM No. 2: Distributed Generation Using Natural Gas Engine with Waste
Heat Recovery

The Hagel Building has an electrical demand in the range of 2,000 to 2,500 kW during
building operating hours. At night and on Sundays, this demand decreases to about 500
kW. A limiting factor for a natural gas-fired distributed generation system (gas turbine or
natural gas engine) is the utilization of the waste heat. Effective use of the waste heat is
necessary for the system to be cost-effective. In addition, the California Public Utilities
Commission is offering a 30% incentive for distributed generation systems through
PG&E. The system must achieve a minimum overall efficiency of 42.5% to qualify for
the incentive. Meeting the required efficiency requires effective utilization of the waste
heat from turbine or engine generators. Potential uses for the waste heat include hot
water heating for space heating and domestic hot water, or using the waste heat in an
absorber to generate chilled water.

A number of configurations of distributed generation systems were evaluated for the
Hagel Building. These configurations included combinations of the following
technologies:

Natural Gas Engine Distributed Generation,

Gas Turbine Distributed Generation,

Thermal Energy Storage (TES),

Hot Water Generation Using Waste Heat,

Absorber to Produce Chilled Water from Waste Heat.

SES performed an energy and economic evaluation of these combinations. The most
cost-effective configuration was selected. The proposed distributed generation system
involves the installation of a nominal 500 kW natural gas-fired reciprocating engine with
waste heat recovery to produce hot water for building space heating and domestic hot
water.

A distributed generation system larger than the minimum load of about 500 kW will
generate more waste heat than can be utilized in the building. The proposed system is
based on operating the 500 kW engine during building operating hours (12 hours per
day, 300 days per year) and using the engine jacket water to produce hot water for
space heating and domestic hot water. Operating the engine at night and on Sundays
would only provide a slight savings compared to PG&E off-peak electric rates and would
produce more waste heat than could be utilized to produce hot water.

An engine is proposed rather than a gas turbine due to the following:
e Engines are less costly than gas turbines in the 500 kW size range, and
o Engines in the 500 kW size range have a higher electrical generating efficiency

and produce less waste heat compared to gas turbines.

The size of the engine has been limited to about 500 kW because larger engines will
produce more waste heat than can be utilized by the building. Excess waste heat from a
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larger engine could be used in an absorber to produce chilled water. However, the
building has excess chilled water capacity and the cost of installing an absorber does not
provide enough additional savings to be attractive. Also, because the building electrical
demand is only 500 kW during off-hours, it would necessary to start-up and shut-down
an absorber on a daily basis, complicating the operation and maintenance of the system.

Thermal energy storage (TES) also was considered in combination with the distributed
generation system or alone. To avoid peak electric demand charges during the summer,
a nominal ice storage capacity of 5,000 ton-hours would be required. The largest
standard ice storage modules have a capacity of about 570 ton-hours with dimensions of
22.6 ft. long x 7.4 ft. wide x 8.5 ft. high. Space for nine of these modules is not available
in the central plant area without filling nearly all available open space. A possible
alternative would be to install the storage tanks at ground level in the vicinity of the
cooling tower silos. Based on the estimated cost to install the ice storage tanks and
associated piping, pumps, and controls, TES was determined to not be cost effective.

Energy cost savings associated with the proposed engine distributed generation system
are as follows:

Purchased Electric Demand Savings: 500 kW,
Purchased Electric Energy Savings: 1,732,800 kWhyr,
Increased Natural Gas Consumption: 141,385 Thermslyr,
Energy Cost Savings: $171,712/year
Maintenance Cost Savings: $10,000/year.

Calculations of the energy cost savings are included following this ECM description.

The savings in maintenance cost is an estimate of reduced boiler maintenance with the
distributed operation system. The heat recovery from the distributed generation system
will offset most of the steam required from the boilers. One boiler can be permanently
shut down and the operation of the other boiler will be reduced, significantly reducing the
maintenance cost.
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Estimation of Energy Cost Savings with Distributed Generation

Utility: Pacific Gas & Electric (PG&E)
Electric Rate: E-20P, (Primary)
Energy Cost
Total
On-Peak  Partial-Peak  Off-Peak hrslyr
Summer :
Energy Rate, $/kWh: $0.15909 $0.08936 $0.08752
Operating Time, hrs/yr (6 days/wk, 50 wks/yr, 774 4515 622.5 1,848
Winter
Energy Rate, $/kWh: $0 $0.09739 $0.08834
Operating Time, hrs/yr (6 days/wk, 50 wks/yr 0 1,187.5 612.5 1,800
Total Operating Time, hrs/yr: 3,648
Demand Cost
Demand Applicable
Charge Time
$/kW mos/yr
Summer Peak-Period $11.80 6
Summer Part-Peak Period $2.65 6
Winter Part-Peak Period $2.65 6
Summer Maximum Demand $2.55 6
Winter Maximum Demand $2.55 6
Savings with Distributed Generation (Excluding Credit for Heat Recovery)
Cost of Electricity with Cogeneration, $/kWh: 0.0525
Electric Energy, $/kWh
On-Peak  Partial-Peak  Off-Peak
Summer $0.10659 $0.03686 $0.03502
Winter N/A $0.04489 $0.03584
Annual Savings with Distributed Generation (Excluding Credit for Heat Recovery)
Generation Capacity, kW: 500
Engine Availability, % 95%
Reduction in Purchased Electricity, KWhyr: 1,732,800
Increased Consumption of Natural Gas, Therms/yr: 192,549
Energy Cost Savings
On-Peak  Partial-Peak  Off-Peak Total
Summer Electric Energy, $/yr: $39,186 $7,904 $10,354 $57,444
Winter Electric Energy, $/yr: N/A $25,318 $10,426 $35,744
Summer Demand (5 Months Savings), $/yr: $35,875 $6,625 $42,500
Winter Demand (5 Months Savings), $/yr: $13,000 $13,000
Total Energy Cost Savings, $/yr: $148,689

Assumes engine is down once per month during summer and during winter for maintenance.



Hagel Building
Engine Jacket Water Heat Recovery
Heat Recovery Used for Building Hot Water

Natural Gas Bill for "Building Heat"
Minimum Monthly Gas Use, Therms/month:

Minimum Monthly Gas Use, Therms/day:
Minimum Monthly Gas Use, MMBtu/day:

Engine Jacket Water Heat Recovery, MMBtu/hr:
Engine Jacket Water Heat Recovery, MMBtu/day (Based on 12 hrs/day):
Engine Jacket Water Heat Recovery, Therms/day (Based on 12 hrs/day):

Efficiency of Existing Boilers, %:

Cost of Natural Gas, $/Therm:

Natural Gas Savings with Engine Jacket Water Heat Recovery, Therms/hr:

Annual Natural Gas Savings with Engine Heat Recovery (3648 hrs/yr x 95% availability),
Therms/yr:

Value of Fuel Savings with Engine Jacket Water Heat Recovery, $/yr:

Assumptions:

Natural gas use is primarily for hot water heating for space heat and domestic hot water.
Engine heat recovery will be used for space heating and domestic hot water.

Building can use all of heat recovered by engine.

5,828 (October, 2001)

based on building operation

233 of 6 days/week, 50 weeks/yr

233

1.256
15.1
151

85%
$0.45
14.76

51,163
$23,024



Hagel Building
Engine Distributed Generation

Assumptions:
Nominal Capacity, kW:
Nominal Electrical Efficiency, %:
Jacket Heat Recovery, %:
Stack Heat Recovery, %:

Calculated Values:
Heat Rate, Btu/kWh LHV :
Heat Rate, Btu/kWh HHV:

500
34%
25%
15%

10,039
11,112

(Typical Engine Performance)
(Typical Engine Performance)
(Typical Engine Performance)

CPUC Efficiency Based on Electric Efficiency (LHV) + 50% of Jacket Heat Recovery:

34% + 25%/2 = 46.5%

Engine Operating Cost

Engine Heat Rate, Btu/kWh HHV: 11,112

Engine Degradation Factor: 0.05

Cost of Natural Gas, $/Therm: $0.45

Fuel Cost, $/kWh: $0.0525
Energy Cost Savings

Electricity Generated by Engine, $/yr: $148,689

Engine Jacket Hot Water Recovery, $/yr: $23,024

Total Energy Cost Savings, $/yr: $171,712
Impact on Purchased Energy

Reduction in Purchased Electricity, kWh/yr: 1,732,800

Increased Consumption of Natural Gas, Therms/yr: 192,549

Annual Natural Gas Savings with Engine Heat Recovery,

Therms/yr: 51,163

Net Increase in Natural Gas Consumption, Therms/yr: 141,385

(See calculations that follow)
(See calcuiations that follow)
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ECM No. 3: Replace Griswold Flow Control Valves

The Recommissioning Assessment recently performed by Facility Dynamics Engineering
noted that the terminal VAV boxes serving interior zones in the building have a Griswold
automatic flow control valves installed upstream of each box as well as a modulating
control valve installed downstream of the cooling coil in the box. The Griswold valve
acts to maintain a constant flow of chilled water to the coil with the result that the two
valves “fight” each other. As the control valve opens or closes to try to achieve the
desired flow of chilled water, the Griswold valve does the opposite in an attempt to
maintain the flow of chilled water at a constant value. The overall result is poor control
of the chilled water flow to the terminal box coils. This poor control contributes to poor
temperature control of the spaces and wastes energy through over-cooling and
reheating, and excessive pumping energy.

The proposed ECM involves replacing the Griswold valves with circuit-setter valves.
These valves will only act to control the maximum flow to each coil. Rebalancing of the
chilled water loop serving the terminal boxes will also be performed.

Energy savings due to the improved control of the box cooling coils will be obtained by a
reduction in pumping energy, chilled water cooling, and terminal box reheating.
Estimating energy savings is difficult based on the limited operating data obtained during
the site visit by SES. For the purposes of this Initial Proposal, energy savings have been
estimated to be equal to the savings estimated for variable flow chilled water pumping
for the ice water pumps. These are the pumps that serve air handlers AHU 1 — 4 that
are equipped with the VAV terminal boxes. The estimated energy savings are as
follows:

Electric Demand Savings: 0 kw,
Electric Energy Savings: 20,700 kwh/yr,
Energy cost savings: $2,070/year.

Calculations of the energy savings are included 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. i
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ECMs To Be Considered Further in Detailed Energy Study

Renovation of Elevators

The building is equipped with ten elevators manufactured by Haughton that are original
equipment, for the most part. There are eight gearless traction passenger elevators and
two geared traction freight elevators. These elevators use obsolete DC drive motor
generators that are less efficient than current elevator equipment. The age of the
elevators results in increased maintenance costs and availability of replacement parts is
a problem.

This proposed ECM involves the renovation of the elevators. The energy savings based
on the approach proposed by Schindler Elevator Company (the successor to Haughton)
involves the following: Freight elevators will be converted to AC-Variable Frequency
controls, which is the most efficient type of elevator control. The passenger elevators
will be converted to SCR (silicon controlled rectifier) controls because AC-VF controls
are not available for gearless traction elevators. The use of AC-VF controls on the
passenger elevators would require the entire drive mechanism to be replaced.

Estimate energy savings are:

Electric Energy Savings: 118,750 kWh/yr
Energy Cost Savings: $16,025/year

Calculations of energy savings follow this ECM description.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
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Preliminary Elevator Savings

Conversion of Passenger Elevators from Motor-Generator Drive to SCR Drive

Typical Elevator Savings, kWh/day (8 hr day): 31
Typical Elevator Savings, kWh/day (10 hr day): 39
Annual Savings Based on 250 days/year, kWhiyr: 9,688
Annual Savings for 8 Elevators, kWh/yr: 77,500

Cost Savings Based on $0.14/kWh (includes demand): $10,850

Conversion of Freight Elevators from Motor-Generator Drive to AC Variable Frequency Drive

Typical Elevator Savings, kWh/day (8 hr day): 66
Typical Elevator Savings, kWh/day (10 hr day): 83
Annual Savings Based on 250 days/year, kWh/yr: 20,625
Annual Savings for 2 Elevators, kWh/yr: 41,250
Cost Savings Based on $0.14/kWh (includes demand): $5,775
Total Estimated Savings: 48 kKW

118,750 kWhlyr
$16,625 per year
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Enesrgy Solutions

nergy Solutions Resources

wic: "elevator"”

Question:
;ome elevators use "regenerative” motors. When the carriage goes down, the motor acts as a generator and pumps current

yack into the electrical nework. This produces energy savings. What is the relative energy efficiency of alternative elevator
Irive mechanisms such as this?

Answer: '
"he following describes various types of elevators.

ow-rise buildings may use an elevator driven and supported by a telescoping jack powered by a hydraulic motor. These units
yperate at a low, fixed-speed, do not feature regenerative braking, and have a limited travel or lift of approximately 25-feet.

‘or a building with seven or fewer floors, a variation of the hydraulic elevator may be specified that features a constant speed
wydraulic pump which imparts pressurized hydraulic fluid onto a hydraulic elevator drive motor. Varying the control valve
ettina provides the ability to vary the elevator speed. These hydraulic elevators are equipped with counterbalances, but do
ot e regenerative braking. These units are often found in mid-rise facilities with "residential” usage characteristics, such
1s apartments, condominiums, or nursing homes.

figh-rise buildings are served by geared or gearless traction elevators. These elevators are driven by DC MG sets, silicon
ontrolled rectified (SCR) DC motors, or variable voltage variable frequency (VVVF) drives coupled to AC motors. All of these
onfigurations provide variable and high-speed operation and provide regeneration, but do exhibit different operating

fficiencies.

yover Elevators has calculated the average kWh required per day for a single elevator equipped with MG, SCR, and VVVF
Irives (see table below). Elevators with hydraulic drives would be expected to use about 25% more energy than the SCR
Irive. The average energy use values are given for elevators of various capacities, serving from 3 to 32 floors, and are based
ipon an 8-hour operating day and an elevator with a maximum full-load mass of 19,000 pounds.

~ Average Energy Consumption (kWh) Per Day
Number of 2500 # Capacity 4000# Capacity
Floors WF SCR MG WF SCR MG
5 31 53 72 4G 84 115
10 39 54 76 62 86 121
- 20 48 57 94 76 92 151
- ;0 58 67 102 92 108 164

p://www.energyideas.org/energy_solutions/res_details.cfm?resourceID¥1 709&keyword=elevator 06/17/2002
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Note: Average energy consumption values are based on 8 hours of elevator operation per day. If energy consumption for 10-
tour operation is desired, multiply the numbers in the tab!e by 1.25

n general, traction elevators, or elevators with regeneration capability, initially cost twice as much as hydraulic units, and are
ypically found in office buildings with heights of 5 stories or greater.

1709 56732

Related Resources
Article(s) and Fact Sheet(s):

e An Overall Review of Advanced Elevator Technologies
An article from the June 1996 issue of Elevator World.

o Designing for Reduced Elevator Enerqy Cost
An article from the March 1996 issue of Elevator World.

o Lift Power Consumption
An article from the May 1996 issue of Elevator World.

NW Venture(s):
o Energy Ideas Clearinghouse (EIC) and EnergyIdeas.orq
Information services for utilities, businesses, industries and governments. Web, hotline, listserv, technical assistance.
Organization(s):
e Conveyor Equipment Manufacturers Association (CEMA)
Professional Assodiation for Conveyor Equipment Manufacturers (CEMA) - homepage

5 Resuurces

a last updated on 06/14/2002 1930 resources

me | Energy Solutions | Jobs | Events | Library | Site Map | About

content issues and inquiries, please contact our content staff
problems? Please contact our webmasters
: updated Monday June 17 2002

yright ® 2002, WSU EP, EIC, and NEEA, Legal Stuff

(474 IYE FRTFNSION . N NORTHWEST
\SHINGTON STATE [ ]\IKTRSITY mh ) Erzxoy
g ENERGY PROGRAR CE¥ ) RN

v sa3turciean

p://www.energyideas.org/enefgy_solutions/res_details.cfm?resourceIDi1 709&keyword=elevator 06/17/2002
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Photovoltaic Distributed Generation

This ECM involves the installation of a photovoltaic generation system to be installed on
the building. The size of the system has been selected to be 30 kW, which is the
minimum size necessary to qualify for the Self-Generation Incentive Program offered by
PG&E. This program provides an incentive of $4.50/watt.

The type of system will be the Powerlight Powerguard or a comparable system that can
be installed on the roof of the building. This type of system is installed flat on the roof
and thus avoids the need for structural members to support the photovoltaic panels. The
panels will provide a degree of roof protection and increased insulation over the roof
areas where the panels are installed. The system will be interconnected to the building
electrical system (with appropriate metering and disconnects) and the electricity
produced by the photovoltaic system will reduce electricity purchased from the utility.
The power generated by the photovoltaic system is much less than the minimum
consumed by the building, so no power will be back-fed to the utility system.

Energy savings are conservatively based on savings of electric energy only, excluding
any demand savings. Estimated savings are as follows:

Electric Demand Savings: 0 kW,
Electric Energy Savings: 47,586 kWhlyr,
Energy cost savings: $4,759/year.

Calculations of the energy savings are included following this ECM description.
Chilled Water System Optimization

Due to the complexity of the chilled water system, it is expected that additional savings
opportunities can be identified with more detailed assessment of the system. For
example, it appears from the limited operating data obtained by SES that the chiller
cooling capacity available from the four chillers is considerably more that the building
cooling demand. During much of the year, the cooling load can be met by a single
chiller. Chilled water to the interior air handlers, AHU 1, 2, 3, and 4, can only be
supplied by the glycol chillers. If only one glycol chiller is operating, the cooling demand
for the other building loads is also satisfied by the glycol chiller through heat exchangers
PHE 3, 4, and 5. Modifications to improve the efficiency or minimize the use of the
glycol chillers can provide significant energy savings.

Additional measures that can be considered in a Detailed Study to optimize system
operation and reduce energy use include modification of the chilled water piping to allow
the chilled water chillers to supply air handlers AHU 1-4, the application of a variable
frequency drive to one of the glycol chillers, the use of a small ice storage system to
minimize glycol chiller operation during days with low cooling loads, and improved
control of the chilled water pumping to maintain chilled water temperature differentials
near design conditions. Optimization and balancing of the various chilled water loops is
expected to provide a significant reduction in power used by the chilled water pumps
beyond that achieved only by implementation of variable flow.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
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PVWATTS - A Performance Calculator for Grid-Connected PV Systems Page 1 of 3
. [ /1] B}
I./Vﬂgﬂ "B A Performance Calculator
[ 4 R .

b for Grid-Connected PV

\A/Cl S Systems
PVWATTS calculates electrical energy produced by a grid-connected
photovoltaic (PV) system. Currently, PVWATTS can be used for More About
locations within the United States and its territories. Researchers at the PVWATTS
National Renewable Energy Laboratory developed PVWATTS to permit SUP.
non-experts to quickly obtain performance estimates for grid-connected f};r—a;e —

PV systems.

In a grid-connected PV system, PV modules, wired together to form a PV

array, pass DC electricity through an inverter to convert it into AC power.

If the PV system AC power is greater than the owner's needs, the inverter
sends the surplus to the utility grid for use by others. The utility provides
AC power to the owner at night and during times when the owner's
requirements exceed the capability of the PV system.

{

Interpreting the
Results

How

PV
Manufacturers

Consumer's
Guides

Financial
Incentives and
Programs

Net Metering
Information

Two Calculators:

Choose a calculator by clicking on ""Version 1" or Version 2".

http://rredc.nrel.gov/solar/codes_algs/PVWATTS/

06/19/200°:



S'WWATTS: AC Energy and Cost Savings Page 1 of 2
P\ %+
W’ AC Energy and Cost
alis .
Savings
Station Identification Energy Production
N T
City San Month | Energy|| Energy
Francisco (kWh) Value
$
State: CA ®
- 1 1783 178.30
Latitude: 37.62°N
- 2 || 2428 242.80
Longitude: 122.38°W
- 3 3609 360.90
Elevation: 5m
4 | 4785 478.50
L SyStem 5] 5822 582.20
Specifications :
. 6 || 5963 596.30
AC Rating: 30.0 kW
i X 7 || 6449 644.90
Array Type: Fixed Tilt
. 8 || 5549 554.90
Array Tilt : 0.0°
9| 4509 450.90
Array Azimuth: 180.0 °
- - 10 | 3213 321.30
Energy Specifications
11 1935 193.50
Cost of
Electricity: 10.0 ¢/kWh 12 || 1542 154.20
Year || 47586 4758.60
Interpreting the Results
e Run PYWATTS v.1 for another location
e Run PVWATTS v.2
Pl send questions and comments regarding PVWATTS to rredc@nrel.gov
Disclaimer and copyright notice
http://rredc.nrel.gov/solar/codes_algs/PVWATTS/versionl/code/pvwatts.cgi 06/20/200:
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Recommended ECMs To Be Performed by Others

It is our understanding that the following measures will be incorporated as part of the
Recommissioning Project being performed separately from this ESPC:

Reduce Primary (Outside) Air Flow

Air handlers 1, 2, 3, 4, and 9 supply 100% outside air as primary air to the areas of the
buildings served by these air handlers. Based on current building occupancy, the
outside air ventilation rate is at least 2 times the amount necessary. SES’
recommendation is to reset the building controls to reduce the minimum outside airflow
rate by an overall factor of 2. As part of this ECM, the occupancy of building zones
served by each air handler terminal should be reviewed to determine the proper outside
air rate. Minimum airflow settings can then be established for each zone.

Reducing the primary air set point will only affect the operation of the system when a
zone is calling for minimum airflow, typically when there is minimal demand for cooling.
If additional primary air is called for to meet the zone cooling load, the system will
operate as it does now.

Energy savings will be achieved when outside air is reduced to zones that are being
over-cooled. This will provide savings due to reduced air handler supply and return fan
power, reduced cooling energy necessary to cool and dehumidify the outside air, and
reduced electric reheating at the terminal units. Ability to meet cooling demand, heating
demand, and supplying adequate outside ventilation air will not be affected.

Estimated energy savings are based only on savings from reduced electric reheating at
the terminal units, which is conservative. The estimated savings are as follows:

Electric demand savings: 0 kW,
Electric energy savings: 180,018 kW/yr,
Energy cost savings: $18,002/year.

Calculations of the energy savings follow.

Variable Speed Chilled Water Pumping

The chilled water pumping system at the Hagel Building is configured as a
primary/secondary system. Primary pumps provide a constant flow of chilled water
through the evaporator section of the chillers. Secondary chilled water pumps circulate
chilled water through the cooling loops to the air handlers and fan coil units. Pumps
CHP-1, 2, and 3 are the primary pumps for the chilled water chillers. Pumps GWP-1, 2,
and 3 are the primary pumps for the glycol chillers.

Secondary chilled water pumps CHP 4, 5, and 6 supply chilled water from the chilled
water chillers to air handlers AHU 5, 6, 7, 8, 9, 11, and 12. They also supply chilled
water to the interior terminal boxes through heat exchanger PHE-2 and secondary
chilled water pumps SCWP 1, 2, and 3.

Secondary pumps P-9A and P-9B supply chilled water to the fan coil units serving the
north and south perimeter zones, respectively.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
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Hagel Building
Estimated Energy Savings

Reduce Electric Reheat at Terminals by Reducing Minimum Primary Air Setpoint

Terminal Electric Heater Capacity, kW

Floor AHU-1 AHU-2 ~ AHU-3  AHU4  AHU-9 Total

1 9 25

2 6 2 2 10

3 18 20 2 18

4 6 8 2 30

5 6 8 14 8

6 58 43 32 54

Basement 147

Total, kW: 94 90 52 145 147

Total Excluding Fioor 6, kW: 36 47 9

Avg. Heater On Time (All Fioors), %: 0.25 0.36

Avg. Heater On Time (Excluding Floor 6), %: 0.19 0.27 0.16

Estimated Air Handler Operating Time, hrsfyr: 3,600 3,600 3,600 3,600 3,600

Annual Electric Heater Energy Use, kWhfyr: 24,624 45,684 46,800 52,416 190,512

Est. Energy Savings at 50% of Current Use, kWh/yr: 12,312 22,842 23,400 26,208 95,256 180,018
Estimated Cost Savings at $0.10/kWh: $1,231 $2,284 $2,340 $2,621 $9,526 $18,002

$0.10/kWh cost of electricity based on energy savings only, no demand savings.
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Secondary pumps IWP 1, 2, and 3 supply chilled water from the glycol chillers to air
handlers AHU 1, 2, 3, and 4.

The system is equipped with additional heat exchangers that provide additional flexibility
so that chilled water for much of the building can be supplied by either the chilled water
chillers or the glycol chillers.

The preliminary scope for this ECM is based on converting the chilled water loops
serving the air handlers to variable flow. These two systems are the “chilled water
system” that serves AHU 5, 6, 7, 8, 9, 11, and 12, and the “ice water system” that serves
AHU 1, 2, 3, and 4. The implementation of variable flow will require the conversion of
the three-way valves at the air handlers to two-way valves and the installation of a
variable speed drive on the chilled water pump. Each of these systems has three
pumps. One or two pumps are used in normal operation with the third pump as a back
up. A variable frequency drive (VFD) will be installed on one of the pumps serving each
of the systems.

Estimated energy savings are based on the savings in pump energy. The savings are:

Electric Demand Savings: 0 kW,
Electric Energy Savings: 41,373kWhlyr,
Energy Cost Savings: $4,137/yr.

Calculations of the estimated savings are included 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. 3 i
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SECTION 2.0 - ENERGY BASELINE & ECM PERFORMANCE
MEASUREMENT

Measurement and Verification Overview

The proposed plan for monitoring and verifying savings from the installed ECMs is based
on the methods described in the Federal Energy Management Program’s (FEMP)
Measurement and Verification (M&V) Guideline. SES’ approach to M&V is directly
consistent with, and in compliance with, the FEMP M&V Guideline. The intent of the
M&YV plan is to verify that the ECMs installed by SES are performing at the expected
energy-efficiency levels. In order to achieve this goal, accurate and cost effective
measurement procedures must be identified and implemented.

A key consideration in the establishment of an M&V plan for a specific project is
balancing the value of information received with the cost of obtaining that information. In
many cases, obtaining the “80% solution” in terms of objective data with regards to
system performance may be cost-effectively achieved whereas to go beyond that
“comfort level” may consume a disproportionate share of the savings thereby rendering
the ECM non-economical. In those cases, it is preferable to extrapolate based upon that
80% solution to derive a cost effective M&V plan.

Construction Period Energy Savings

All conservation measures which are mutually agreed upon by SES and GSA/SSA to
have been completed during the construction period will generate energy savings. These
verified savings will be added to the first year energy savings results.

Utility Incentives or Agency Grants

The value of all money or equipment received resulting from energy-efficiency incentives
from the local utilities, AQMD, the California Energy Commission (CEC), or other
agencies as a result of work performed by SES in this proposal will be applied to
augment the energy savings for the year in which it was received, unless it has been
used to offset installation costs.

General Approach to M&V

Energy (or water or O&M) savings are determined by comparing the energy (or water)
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 called the baseline. The
“after” case is called 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 FEMP guidelines.
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.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
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M&V Options

The FEMP M&V 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.

M&V Options Summary

M&V Option Performance Verification Techniques
Option A
Verifying that the measure has the potential to Engineering calculations (possibly including
perform and to generate savings. spot measurements) with stipulated values.
Option B
Verifying that the measure has the potential to Engineering calculations with metering and

perform and verifying actual performance by end monitoring throughout term of contract.
use.

Option C

Verifying that the measure has the potential to Utility meter billing analysis using techniques
perform and verifying actual performance (whole from simple comparison to multivariable
building analysis.) regression analysis.

Option D

Verifying actual performance and savings through | Calibrated energy simulation/modeling;
simulation of facility components and/or the whole | calibrated with hourly or monthly utility
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 or high efficiency constant speed
motors. 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. 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.

Specific Measurement and Verification Plan
The site-specific ECMs are given in the Table 2-1. The table also designates under
which FEMP M&V option/options the proposed M&V approach falls.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
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Table 2-1
Hagel Building-Specific M&V Plan by ECM

Energy Cost % Energy Savings FEMP M&YV Option
ECMs Description & Location Savings ($)

. $112,479 39% A
ECM #1: Convert from Primary to
Secondary Electrical Service
ECM #2: Distributed Generation-Hot B
Water Recovery $171,712 60%
ECM #3: Replace Griswold Flow $2,070 1%
Control Valves A

1. % energy savings for each ECM expressed as a percentage of overall program energy savings

Site-Specific M&V Plan:

ECM #1 Secondary to Primary Electrical Service
ECM #3 Replace Griswold Valves

Objective
The objective of this plan is to verify that (1) baseline conditions determined during the
Initial Proposal were properly assessed, (2) the measures are properly installed,
operated, and maintained and to ensure the highest possible level of energy cost
savings.

Approach
SES recommends agreed-to savings based on annual verification of operation. The

effect of the each measure has been calculated and will be agreed-to based on the
calculations described in the audit report. As long as the ECM is installed and operating,
the savings will be achieved as calculated.

Post Retrofit Monitored Parameters
Since the savings for this ECM will be agreed-to based on the calculations, there are no
monitored parameters.

Post Retrofit Sampling Plan
There are no population, usage groups or sampling plans integral to this M&V plan.

Post Retrofit Data Collection Plan
No future data collection is planned for these ECMs.

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. 3 i
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Post Retrofit Savings Analysis Method
Since the savings for this ECM will be agreed-to based on engineering calculations, the
energy and cost savings will be identical to the numbers reported in the audit report.

Post-Retrofit M&V Activities

Annual inspection will be performed to verify that the circuit-setters are being properly
maintained. SES will also analyze monthly electric utility billing and cost data to check
for savings persistence from the conversion of service.

ECM #2: Distributed Generation 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 verify the
performance of the installed equipment by measuring key parameters.

Approach
The key to achieving the calculated energy savings is maintaining engine fuel efficiency,

or heat rate, and ensuring engine reliability. A poor heat rate can lead to excess fuel
consumption and resulting cost while excessive downtime has a major impact on
electricity savings and a smaller impact on thermal related savings (heating hot water
production).

Due to the potential for variations in the Hagel Building’s electricity or heating demand
due to operating requirements outside the control of SES, the M&V approach for this
ECM is based on verifying the performance of the distributed generation system rather
than measuring savings directly. Distributed energy system performance is defined as
engine heat rate (efficiency) and engine availability. If the distributed generation system
meets the specified goals for these performance parameters, then the system will be
presumed to have met the energy savings goal. Therefore, if heat rate is maintained
within 5% of the manufacturer’'s specifications, then fuel consumption and its resulting
cost will be controlled to the point predicted by the distributed generator energy model.
Accordingly, if the distributed generator’s availability is maintained, the resulting
electricity production and associated thermal savings are also expected to occur.

Post Retrofit Monitored Parameters

The commissioning of the distributed generator system will verify its functionality and
potential to save energy. The M&V plan will use monitored data to verify that the system
is installed and operating correctly to provide the potential for energy savings. These
points will be included as part of the EMCS controls and provide trends that will be
periodically downloaded into the database:

e Natural gas consumption by the engine

e Electricity (kWh) generated by the engine
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Post Retrofit Sampling Plan
All the monitored parameters will be trended on a continuous basis for life of the project
in order to verify the performance of the ECM. Sampling plan coverage is 100%.

Post Retrofit Data Collection Plan
The following points will be included as part of the EMCS controls and put into trends,
which will be periodically downloaded into the database.

Table: Post-Installation M&V Monitored Parameters ECM # 2

Point Engineering Units Sampling Interval
Generated Electricity kWh 15 min.
Natural Gas Consumption Btu 15 min.
by the Engine

The above parameters will be collected on a continuous basis for the life of the contract
(15 years). This data will be used for performance verification only.

Performance Guarantee

The potential to save energy will be verified by the commissioning process and by
annual review of the installation. Performance testing will be consistent with the
methodology used in the commissioning process. Permanently installed instrumentation
will be used to determine engine heat rate?.

The data points listed under “Post Retrofit Monitored Parameters” will be collected and
analyzed to check the performance of the engine (using 15 minute interval data)
installed by SES. The analysis will include calculating the Heat Rate (Btu/kWh) of the
engine at different operating conditions. However, it will not be used to calculate the
savings. If the ECMs installed by SES are not performing within +5% of the
manufacturers’ specifications, then SES will make all necessary adjustments and repairs
to meet the specified performance level. This is in accordance with the performance
assurance provided to SES by the engine manufacturer. If the goals cannot be
achieved, then the agreed to savings will be adjusted/recalculated accordingly to reflect
the measured performance by replacing the design/recommended values by the
measured values while keeping all the other assumptions and parameters constant.

An annual report will be generated to show the results of the measured heat rate of the
engines. A graph between the % load and the calculated heat rate will be created using
the measured data and the values will be compared at different loading conditions with
the manufacturers’ specifications.

! Heat rate (Btu/kWh) is an indication of the performance of the engines. It is the ratio of the heat added to
the cycle in Btu/h (LHV), to generation, in kW.
Heat Rate = Gas Consumption (Btu/h)/[(kW Output at the shaft)
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ENGINE HEAT RATE (BTU/KWhe) Vs. % LOAD

50% 75% 100%
% Load on Engine

Availability Guarantee

SES will be responsible for unavailability of the distributed generator engine. It is the
responsibility of the Hagel Building operating personnel to promptly notify SES of any
engine malfunctions that impact system availability. The Hagel Building is responsible
for the balance of the central plant equipment and for the impact of this equipment on
distributed generator system availability.

When the engine-generator is not available, the facility may have to purchase electricity
from the utility. Estimated savings are based on a 95% availability. An average annual
availability of 95% on the engine represents a potential purchase of 91,200 kWh per
year. Electricity purchased because an engine-generator was not available will be
compared to the potential purchased kWwh. If the purchased kWh is less than the
potential purchased kWh (91,200 kwWh), the ECM will be considered to have met the
availability performance standard. If the purchased kWh is greater, then SES will be
subject to penalty if the overall energy savings fall below the guaranteed savings.
Certain major maintenance activities do not occur every year but are included in the
annual average. Therefore, the potential purchase of kWh will not be reset every year
but will be cumulative over the term of the project.

In the event the engine does not meet the specified performance for availability, the loss
in energy savings will be calculated at the rate of $0.05/kWh for electricity that must be
purchased to compensate for engine availability below 95%. The $0.05/kWh represents
the nominal difference between purchased electric energy at $0.15/kWh (energy and
demand) less the cost to produce electricity with the engines at $0.10/kWh.
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Payments by SES for any distributed generation energy savings shortfall will be capped
at $50,000 per year.

Pre-Installation Energy and Facility Performance Baseline
Pre-Installation energy and facility performance baseline issues will be addressed in the
detailed audit report.

Post-Installation Facility Conditions
Post-Installation facility conditions will be addressed for each ECM in the detailed audit
report and the M&V plan.

Determination of Energy Savings

Determination of energy savings based on the selected approach and the Pre and Post
installation conditions are addressed for each ECM in the detailed audit report and the
M&V plan.

Future Periodic (Annual) Measurement Plan

The SES M&V Group will inspect and verify all the completed ECMs in the building 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. Transformer Upgrades
2. Performance checks on Distributed Generator System.
3. Performance checks on new Griswold Valves

The M&V Group may also collect the monthly energy reports from SES Maintenance
staff, which will be used to assist the M&V process.

Energy Savings Guarantee Reconciliation

If savings shortfalls require next year contractor payments to be reduced downward,
then these shortfalls and associated reduced payments may be recovered in successive
years within the program term by SES. This recovery would be calculated as the
amount of verified savings exceeding the guaranteed amount.

Dispute Resolutions

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
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upon by all parties involved, and will be provided 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

Sempra Energy Services (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 of 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 GSA and SSA and 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 the Hagel Building are based
on:

e A proven record of managing complex projects;

e Experience in managing and verifying large-scale energy savings programs;

e 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 the GSA and SSA 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;

e Single points of responsibility for each functional area of the contract;

o Defined procedures for contract; and

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

SES’ management approach offers experience and innovation as follows:

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

e An environmental safety and health program that will focus on customer
requirements, as well as any appropriate state, local, or federal requirements,
policies and procedures governing work performed.

e 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
sub-contractor(s).

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

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

e Project Development - SES, either through our staff or through our audit,
engineering, and construction sub-contractor(s), conducts on-site analysis of
sufficient detail to establish the guaranteed energy savings, the scope of work,
and a fixed project cost.

e Project Engineering - SES, either through our staff or our engineering
consultant(s), 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 provides
over-sight of equipment specifications on all projects where we use outside
design services. Our project team will have the full support of our mechanical
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 complex
systems, our on-site team will be supported by our staff experts. This approach
provides excellent over-sight and keeps the project cost down. Additionally,
since we purchase a wide variety of equipment from many vendors, we are
constantly tracking the delivery dates. In cases where a piece of equipment is
schedule sensitive, it is very important to be able to track production and have
the buying power to expedite equipment delivery schedules if necessary.

e 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.

e Construction Management - Complete authority to develop and authorize work
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plans within the approved contract scope and budget is provided at the site level.
The commitment of project resources is delegated to the On-Site Construction
Manager by the Project Manager. SES will provide on-site construction
management during all critical points in the construction process. This
Construction Manager will also manage the project from off site locations. It is
estimated that this will be approximately a 50% - 50% mix.

o Problem Resolution - The Construction Manager has complete on-site project
authority to resolve construction problems. This authority includes, but is not
limited to, the ability to allocate resources, settle conflicts and initiate corrective
actions, as needed, in order to resolve a problem.

o Resources - Complete control of project resources is maintained at the Project
Manager level. Additionally, the On-Site 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.

o Decision-Making - The On-Site 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.

e Commitment - Full commitment authority is provided to the On-Site 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 Maintenance, Measurement and Verification - Superior design and
implementation, maintenance programs, continuous peer review, and accurate
energy consumption measurement reduce exposure to savings shortfalls and
equipment failure.

e Project Close-Out - At the completion of every project, SES submits to the client
a set of “as-built” drawings, operation manuals, maintenance manuals, and a list
of recommended spare parts. We also provide training on the equipment
installed.

Project Team

SES’ Project Team is backed by a strong corporate commitment from all companies that
comprise the Sempra Energy Services’ Team. This project will fall under the direction of
Mr. Don Missey, Project Manager. The On-Site Construction Manager will be Mr. Guy
Hansen.
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ORGANIZATIONAL STRUCTURE FOR MANAGING THE PROJECT

hn Wil E.M. . . . .
John Wilson, C Project Representatives Project Representatives
Business Development

Hagel Federal Building GSA and SSA
Manager

Mamood Sabahi

V.P. of Project Delivery,
Western Region

Don Missey

Project Manager

Bob Edwards, C.E.M.
Director of
Construction
Jon Smithers
Director of
Engineering
Jim Reese, P.E. Guy Hansen Herb Mauck
. . On-Site Construction Safety & Quali
Project Engineer Manager gontS)I v
Energy Audit Engineering and L Mechanical Rami Nadershahi
Design Subcontractor(s) Cost Estimator
Audit Team L Mechanu:al L Electrical Ron Dickerson
Design Subcontractor —
Chief Financial Officer
L Distributed L Equipment
Energy Design Suppliers Project
Accounting
Group
) Joe Shiau, P.E.,
L Electrical C.EM.
Design ] Aamer Athar
Start Up &
Commissioning Monitoring &
Verification

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. 3 i
Sempra Energy
=y

Services



SEe
A TR

L {“.'z.
m June 27, 2002 G S A
‘*af\!l.!!|ll.!|;\¢ Initial Proposal to The Hagel Federal Building Page 42 of 62 =

Proposed Personnel and Responsibility

Vice President of Project Delivery, Western Region

Mamood Sabahi, Vice President of Project Delivery, Western Region: Mr. Sabahi will
have overall responsibility and accountability for the project. As the V.P. of Project
Delivery, Mr. Sabahi will have complete authority to use appropriate internal and external
resources to control, monitor, and execute project activities.

Business Development Manager

John Wilson, Business Development Manager: Mr. Wilson will serve as the secondary
interface with GSA/SSA, 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

Don Missey, Project Manager: Mr. Missey 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. Missey will manage this project from
SES’ Los Angeles office and will serve as the primary interface with GSA/SSA for energy
management services.

Director of Construction

Bob Edwards, Director of Construction: Mr. Edwards is responsible for all construction
activities for SES’ Western Region. Mr. Edwards will perform various reviews of the
work in progress and the construction work. He will provide technical assistance as
needed to the on-site Construction Manager.

On-Site Construction Manager

Guy Hansen, Site Construction Manager: Mr. Hansen 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 on-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 sub-contracts.

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 and Quality Control

Herb Mauck, Safety and Quality Manager: Mr. Mauck will provide inspection services for
all measures and commissioning for all equipment and controls modifications. These
inspections will certify compliance with plans and specifications under the direction of the
on-site Project Manager. Mr. Mauck, the team leader, will have the authority and
responsibility to ensure that the equipment services and/or suppliers conform to the
GSA/SSA requirements.
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Project Engineer

Jim Reese, Project Engineer: Mr. Reese will provide direct supervision for the energy
audit and the engineering and detailed design of the ECMs to be implemented. Mr.
Reese will be responsible for the technical correctness of the engineering and design for
the Hagel Building project. The energy audit and the detailed design engineering will be
accomplished through both in-house personnel and through the use of design
consultants. 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, Commissioning Supervisor: 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 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. Of particular concern will
be to verify that the modifications to the EMS will provide a fully functional system. A
commissioning report will be prepared to document the results of the commissioning for
future reference.

Monitoring and Verification

Aamer Athar, 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, Controller: Mr. Dickerson is responsible for tracking all project
expenditures. All project costs will be tracked using a construction industry accounting
program called COINS. 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.

Sub-Contractors

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 sub-contractors 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

SES’ proposed approach for the ESPC Contract Risk/Responsibility Matrix is shown in the table below:

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 will work
floor area, intensity of use (e.g. changes in occupancy or with the customer to measure existing loads or identify
level of automation). Changes in load can show up as expected equipment loads; and those loads will be utilized for
increases or decreases in "savings" depending on the M & V calculating savings. The methodology for determining these
method. Clarify if equipment loads are to be measured or loads will be carefully documented. The loads will be
stipulated and what the impact will be if they change. If the stipulated.
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 will be
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 will be stipulated for
equipment run hours times efficiency improvement vs. whole the determination of baseline and post-retrofit energy
building utility analysis). If weather is "normalized" actual savings. Energy savings will then be verified based on
savings could be less than payments for a given year, but will | measurements 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 setpoints and programming of controls. The savings will be
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 setpoints as part of the M&V Procedures.
controls are functional).
Performance:
Equipment 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
repair is negotiable, however it is often tied to performance.
Clarify how long-term maintenance and repair will be
assured, especially if the party responsible for long-term
performance is not responsible for maintenance. Clarify who
is responsible for ECM overhaul, component or equipment
repair required to maintain operational performance
throughout the contract term.

The agency will be responsible for maintenance and repair of
all ECM equipment with the exception of the distributed
energy plant. For this system, regularly scheduled major
maintenance events and repairs will be the responsibility of
SES. SES will also be responsible for the distributed energy
SCR system to include urea and catalyst replacements. SES
will be responsible for emissions testing as required. The
agency will provide minor maintenance for the distributed
generation system. SES will provide the Agency with training
in proper maintenance and repair procedures and will specify
maintenance records to be kept by the Agency. SES will
periodically review these records as specified in the M&V
Plan to ensure proper maintenance and repair.

Equipment Replacement: Responsibility for replacement of
contractor-installed equipment is negotiable, however it is
often tied to ECM performance. Clarify who is responsible for
replacement of failed components or equipment throughout
the term of the contract. Specifically address potential
impacts on performance due to equipment failure. Life of
equipment is critical to ECM performance during the contract
term. Specify equipment life expected for all installed
equipment and specify warranties proposed for the installed
ECMs.

Replacement of distributed energy equipment will be the
responsibility of SES. Replacement of all other ECMs will be
the responsibility of the agency. SES will periodically review
these records as specified in the M&V Plan to ensure proper
maintenance.
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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 the GSA/SSA 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.

Many of the ECMs involve modifications to the existing HVAC or electrical equipment
such as the new valves and transformers. The operation and maintenance of this
equipment is comparable to the work required for the existing facility equipment. Thus,
to minimize overall program costs, SES proposes that the current Hagel Building
facilities staff be responsible for the operations and maintenance of these ECMs. SES
will conduct annual inspections of the equipment to observe that the necessary
operating and maintenance procedures are being followed. Hagel Building staff will
make operating logs and maintenance records available to SES for review. SES will
notify the GSA/SSA in writing if there are any maintenance discrepancies noted.

The ECM with the largest impact on facilities operation and maintenance is the addition
of the distributed energy plant. The Hagel Building will utilize the existing staff at the
central plant to operate and perform minor maintenance of the distributed energy plant.
SES will also provide major maintenance of the distributed energy system including
catalytic converter replacements, emissions testing, and overhaul of the distributed
energy engine.

Repairs and Replacements

SES proposes that the GSA/SSA be responsible for the routine repair and replacement
of new equipment that is generally comparable to existing facility equipment such as
valves. Manufacturer’s warranties will be passed along to the GSA/SSA.

SES will be responsible for repair and replacement of equipment that is significantly
beyond the scope of existing equipment, including the distributed energy plant.

Training

SES will provide training for each ECM to Hagel Building personnel or their designees
prior to project acceptance. The training will be 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 such as the distributed energy plant will require
additional training and will include training support by the original equipment
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manufacturer (OEM). The training sessions will be videotaped for the GSA/SSA 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.

Summary of Operations, Maintenance, Repair & Replacement Responsibility
Hagel Federal Building

Responsible Party
ECM Repair &
No. |Energy Conservation Measure Location Operations | Maintenance | Replacement
1. Primary to Secondary Transformers Basement SSA SSA SSA
2. Distributed Energy System Basement SSA SES SES
3. Replace Griswold Valves Thro_ug.hout SSA SSA SSA
Building
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If selected the Contractor shall complete the installation of all proposed ECMs not later than 12 months after delivery order awar

SCHEDULE DO-1 (Initial)

Proposed Guaranteed Annual Cost Savings and Annual Contractor Payments

Delivery Order No.:

Contractor Name:

Project Site:

Sempra Energy Services Hagel Building
(a) (b} (c)
Proposed
Performance Initial Estimated Guaranteed Annual
Period Annual Annual Contractor
Year Cost Savings Cost Savings Payments
$ $ $
ZERO
ONE $296,261 $275,709 $275,708
TWO $306,630 $286,078 $286,077
THREE $317,363 $296,810 $296,809
FOUR $328,470 $307,918 $307,917
FIVE $339,967 $319,415 $319,414
SIX $351,866 $331,313 $331,312
SEVEN $364,181 $343,629 $343,628
EIGHT $376,927 $356,375 $356,374
NINE $390,120 $369,568 $369,567
TEN $403,774 $383,222 $383,221
ELEVEN $417,906 $397,354 $397,353
TWELVE $432,533 $411,980 $411,979
THIRTEEN $447,671 $427,119 $427,118
TOTALS $4,773,668 $4,506,491 $4,506,478

(1) The first year Initial Estimated Annual Cost Savings reflects technical proposal & engineering estimates as presented in DO-4.
(2) The "Proposed Guaranteed Annuai Cost Savings" is 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 and provided with

Schedutes DO-2 and DO-3.
(4) If applicable, pre-performance period expenses will be submitted for year Zero.
(5) The Proposed Guaranteed Annual Cost Savings must exceed the Annual Contractor Payments (except year zero) for each year of the delivery order

performance period.

(6) If applicable, submit escalation rates appilied to Initial Estimated Annual Cost Savings in column (a) as follows:

Energy Rates 3.50%.

Energy Related O & M Savings 3.50%.
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APPENDICES

Appendix A: Electric Rate Schedules
Appendix B: Summary of Electric Bills
Appendix C: Floor Plans

Appendix D: List of Major Equipment
Appendix E: Chiller Design Performance
Appendix F: User Manual Results

Appendix G: Terminal Box Air Flow Rates and Electric Heater Operation
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Utility:
Electric Rate:

Pacific Gas & Electric (PG&E)

E-20 S, Demands of 1,000 kW or >(Secondary)

Energy Cost
On-Peak Partial-Peak Off-Peak

Summer
Energy Rate, $/kWh: $0.18407 $0.09814 $0.09069
Winter
Energy Rate, $/kWh: $0 $0.10391 $0.09048
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




Utility:
Electric Rate:

Pacific Gas & Electric (PG&E)

E-20, Demands of 1,000 kW or >(Secondary)

Rate Components’ Reliability Energy

Trans Distr PPP Gen NDC Services | Subtotal {Surchargel Total
Energy Charge, $/kWh:
Summer
On-Peak 0.01154 | 0.00336 | 0.07185 | 0.00033 0.08708 | 0.10131 | 0.18839
Mid-Peak 0.00764 | 0.00336 | 0.04634 | 0.00033 0.05767 | 0.04479 | 0.10246
Off-Peak 0.00665 | 0.00336 | 0.03988 | 0.00033 0.05022 | 0.04479 | 0.09501
Winter
On-Peak N/A N/A N/A N/A N/A N/A N/A
Mid-Peak 0.00840 | 0.00336 | 0.05135 | 0.00033 0.06344 | 0.04479 | 0.10823
Off-Peak 0.00663 | 0.00336 | 0.03969 | 0.00033 0.05001 | 0.04479 { 0.09480
Economic Stimulus Rate Credit -0.00432 -0.00432 -0.00432
Trans. Rev. Bal. Accnt. Adj. Rate | -0.00157 0.00157 0 0
Customer Charge, $/month: 385 385 385
Time Related Demand, $/kW:
Maximum Peak-Period
Summer 4.95 8.40 13.35 13.35
Winter N/A N/A N/A
Maximum Part-Peak Period
Summer 1.37 2.33 3.70 3.70
Winter 1.36 2.29 3.65 3.65
Maximum Demand
Summer 1.85 1.78 -2.72 1.64 2.55 2.55
Winter 1.85 1.78 -2.72 1.64 2.55 2.55

1. Abbreviations:
Transmission

Distribution

Public Purpose Programs
Generation

Nuclear Decommissioning
Reliability Services

Energy Procurement Surcharge




Utility:
Electric Rate:

Energy Cost

Pacific Gas & Electric (PG&E)

E-20 P, Demands of 1,000 kW or >(PRIMARY)

On-Peak Partial-Peak Off-Peak

Summer
Energy Rate, $/kWh:

Winter
Energy Rate, $/kWh:

$0.15909 $0.08936 $0.08752

$0 $0.09739 $0.08834

Demand Cost

Demand Applicable
Charge Time
$/kW mos/yr

Summer Peak-Period
Summer Part-Peak Period
Winter Part-Peak Period
Summer Maximum Demand
Winter Maximum Demand

$11.80
$2.65
$2.65
$2.55
$2.55
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Utility:
Electric Rate:

Pacific Gas & Electric (PG&E)

E-20, Demands of 1,000 kW or >(PRIMARY)

Rate Components' Reliability

Trans Distr PPP Gen NDC Services | Subtotal EPS Total
Energy Charge, $/kWh:
Summer
On-Peak 0.00477 | 0.00298 | 0.05407 | 0.00028 0.06210 | 0.10131 | 0.16341
Mid-Peak 0.00370 | 0.00298 | 0.04125 | 0.00028 0.04821 | 0.04547 | 0.09368
Off-Peak 0.00357 | 0.00298 | 0.03954 | 0.00028 0.04637 | 0.04547 | 0.09184
Winter
On-Peak N/A N/A N/A N/A N/A N/A
Mid-Peak 0.00433 | 0.00298 | 0.04865 | 0.00028 0.05624 | 0.04547 { 0.10171
Off-Peak 0.00363 | 0.00298 | 0.04030 | 0.00028 0.04719 | 0.04547 | 0.09266
Economic Stimulus Rate Credit -0.00432 -0.00432 -0.00432
Trans. Rev. Bal. Accnt. Adj. Rate | -0.00157 0.00157 0 0
Customer Charge, $/month: 310 310 310
Time Related Demand, $/kW:
Maximum Peak-Period
Summer 2.84 8.96 11.80 11.80
Winter N/A N/A N/A N/A
Maximum Part-Peak Period
Summer 0.64 2.01 2.65 2.65
Winter 0.64 2.01 2.65 2.65
Maximum Demand
Summer 2.71 1.07 -2.24 1.01 2.55 2.55
Winter 0.56 1.07 -0.09 1.01 2.55 2.55

1. Abbreviations:
Transmission

Distribution

Public Purpose Programs
Generation

Nuclear Decommissioning
Reliability Services

Energy Procurement Surcharge




Revised Cal. P.U.C. Sheet No. 18492-E
Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 17097-E
San Francisco, California

COMMERCIAL/INDUSTRIAL/GENERAL
SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE

CONTENTS: This rate schedule is divided into the following sections:

1. Applicability 11.  Non-Firm Service Program

2. Territory 12.  Non-Firm Service Rates

3. Firm Service Rates

4. Definition Of Service Voltage 13. Contracts

5. Definition Of Time Periods 14.  Billing

6. Power Factor Adjustments 15.  CARE Discount For Nonprofit
Group-Living Facilities

7. Charges For Transformer Losses

8. Standard Service Facilities

9. Special Facilities 16.  Optional Optimal Billing Period
Service

10.  Arrangements For Visual-Display 17.  Billing For Customers Without

Metering interval Meters

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.

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. Customers who utilize solar generating (N)
facilities which are less than or equal to one megawatt to serve load and who do not ]
sell power or make more than incidental export of power into PG&E’s power grid and i
who have not elected service under Schedule E-NET, will be exempt from paying |
standby charges under this provision. (N)

Transfers Off of Schedule E-20: PG&E 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, PG&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 that the
customer's maximum demand will exceed 999 kilowatts and that the customer should
not be served under a time-of-use agricuitural schedule, PG&E will serve the
customer's account under Schedule E-20.

(Continued)
Advice Letter No. 2142-E Issued by Date Filed July 27, 2001
Decision No. 01-07-027 DeAnn Hapner Effective July 27, 2001

Vice President Resolution No.
44920 Regulatory Relations




Revised Cal. P.U.C. Sheet No. 17254-E
Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 15344-E
San Francisco, California

COMMERCIAL/INDUSTRIAL/GENERAL
SCHEDULE E- 20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE
(Continued)

1. APPLICABILITY: Definition of Maximum Demand: Demand will be averaged over 30-minute

(Cont'd.) intervals. “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 welder 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 Shedule S—Standby Service Special
Conditions 1 through 7 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 regular 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 Efficiency Adjustment: A customer who implements measures to improve
electrical energy efficiency on or after January 1, 1990, may be eligible to receive an
enery 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 longer 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. 79-758). The energy efficiency adjustment shall 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.

N)
Economic Stimulus Rate Credit: The Economic Stimulus Rate Credit applies to |
customers that take service under Schedule E-20, and will terminate on the effective (N)
date of the end of PG&E's rate freeze.

(Continued)
Advice Letter No. 2030-E Issued by Date Filed August 24, 2000
Decision No. 00-06-066 DeAnn Hapner Effective October 3, 2000

Vice President Resolution No.
42580 Regulatory Relations




Revised Cal. P.U.C. Sheet No. 18745-E
Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 18648-E
San Francisco, California

COMMERCIAL/INDUSTRIAL/GENERAL
SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE
(Continued)
2. TERRITORY: Schedule E-20 applies everywhere PG&E provides electricity service.
3. FIRM SERVICE RATES:
Public Nuclear
Purpose Decom- Reliability Total
SECONDARY (E-20S) Transmission Distribution Programs Generation missioning Services Rate
Maximum Peak -Period Demand
Summer - $4.95 (1) - $8.40 (R) - - $13.35
Winter - - - - - - -
Maximum Part-Peak-Period Demand
Summer - $1.37 () - $2.33 (R) - - $3.70
Winter - $1.36 (1) - $2.29 (R) - - $3.65
Maximum Demand
Summer $1.85 $1.78 (1) - ($2.72) (R) - $1.64 $2.55
Winter $1.85 $1.78 (1) - ($2.72) (R) - $1.64 $2.55
Energy Charges (per kWh)
Peak-Period
Summer - $0.01154 (1) $0.00336 $0.07185 (R) $0.00033 - $0.08708
Winter - - - - - - -
Part-Peak -Period
Summer - $0.00764 (1) $0.00336 $0.04634 (R) $0.00033 - $0.05767
Winter - $0.00840 (1) $0.00336 $0.05135 (R) $0.00033 - $0.06344
Off-Peak-Period
Summer - $0.00665 (1) $0.00336 $0.03988 (R) $0.00033 - $0.05022
Winter - $0.00663 (1) $0.00336 $0.03969 (R) $0.00033 - $0.05001
Economic Stimulus Rate Credit
(per kWh) . - - - $0.00432 - - $0.00432
Average Rate Limiter
{per kWh in summer months) - - - - - - $0.13995
Peak Period Rate Limiter
(per kWh in summer months) - - - - - - $0.97708
Customer Charge
(per meter per month) - $385.00 - - - - $385.00
Transmission Revenue Balancing
Account Adjustment Rate
per kWh per month ($0.00145) - - $0.00145 - - $0.00000
{Continued)
Advice Letter No. 2202-E Issued by Date Filed March 4, 2002
Decision No. 02-02-043 Karen A. Tomcala Effective March 4, 2002
Vice President Resolution No.

45892 Regulatory Relations



Pacific Gas and Electric Company
San Francisco, California

Cancelling

Revised
Revised

Cal. P.U.C. Sheet No. 187486-E
Cal. P.U.C. Sheet No. 18649-E

COMMERCIAL/INDUSTRIAL/GENERAL

SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE

(Continued)
3. FIRM SERVICE RATES: (Contd.)
Public Nuclear
Purpose Decom- Reliabitity Total
PRIMARY (E-20P) Transmission Distribution Programs Generation missioning Services Rate
Demand Charges {per kW)
Maximum Peak-Period Demand
Summer - $3.33 (1) - $8.47 (R) - - $11.80
Winter - - - - - - -
Maximum Part-Peak-Period Demand
Summer - $0.75 (i) - $1.90 (R) - - $2.65
Winter - $0.75 (1) - $1.90 (R) - - $2.65
Maximum Demand
Summer $1.85 $1.25 () - ($2.19) (R) - $1.64 $2.55
Winter $1.85 $1.25 (1) - ($2.19) (R) - $1.64 8255
Energy Charges (per kWh)
Peak-Period
Summer - $0.00477 (1) $0.00298 $0.05407 (R) $0.00028 (1) - $0.06210
Winter - - - - - - -
Part-Peak -Period
Summer - $0.00370 () $0.00298 $0.04125 {R) $0.00028 (1) - $0.04821
Winter - $0.00433 (1) $0.00298 $0.04865 (R) $0.00028 (1) - $0.05624
Off-Peak-Period
Summer - $0.00357 (1) $0.00298 $0.03954 (R) $0.00028 (1) -~ $0.04637
Winter - $0.00363 (1) $0.00298 $0.04030 (R) $0.00028 (1) - $0.04719
Economic Stimulus Rate Credit
(per kWh) - - - $0.00432 - - $0.00432
Average Rate Limiter
(per kWh in summer months) - - - - - - $0.13995
Peak Period Rate Limiter
(per kWh in summer months) - - - - - - $0.84876
Customer Charge
(per meter per month) - $310.00 - - - - $310.00
Transmission Revenue Balancing
Account Adjustment Rate
per kWh per month ($0.00145) - - $0.00145 - - $0.00000
(Continued)
Advice Letter No. 2202-E Issued by Date Filed March 4, 2002
Decision No. 02-02-043 Karen A. Tomcala Effective March 4, 2002

45893

Vice President
Regulatory Relations

Resolution No.




Revised

Pacific Gas and Electric Company Cancelling Revised
San Francisco, California

Cal. P.U.C. Sheet No. 18747-E
Cal. P.U.C. Sheet No. 18650-E

SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE

COMMERCIAL/INDUSTRIAL/GENERAL

(Continued)
3. FIRM SERVICE RATES: (Cont'd.)
Public Nuclear
Purpose Decom- Reliability Total
TRANSMISSION (E-20T) Transmission Distribution Programs Generation missioning Services Rate
Demand Charges (per kW)
Maximum Peak-Period Demand
Summer - $0.26 (1) - $7.24 (R) - - $7.50
Winter - - — - - - -
Maximum Part-Peak-Period Demand
Summer - $0.02 (i) - $0.58 (R) - - $0.60
Winter - $0.02 (1) - $0.73 (R) - - $0.75
Maximum Demand
Summer $1.85 $0.11 (1) - ($3.25) (R) - $164 $0.35
Winter $1.85 $0.11 () - ($3.25) (R) - $1.64 $0.35
Energy Charges (per kWh)
Peak-Period
Summer - $0.00284 (1) $0.00247 $0.05199 (R)  $0.00020 (f) - $0.05750
Winter - - - - - _ -
Part-Peak-Period
Summer - $0.00216 (1) $0.00247 $0.03878 (R)  $0.00020 (1) - $0.04361
Winter - $0.00264 (!) $0.00247 $0.04838 (R) $0.00020 (1) - $0.05369
Off-Peak-Period
Summer - $0.00202 (1) $0.00247 $0.03628 (R)  $0.00020 (1) - $0.04007
Winter - $0.00218 (1) $0.00247 $0.03935 (R) $0.00020 (1) - $0.04420
Economic Stimulus Rate Credit
(per kWh) - - - $0.00432 - - $0.00432
Average Rate Limiter
{per kWh in summer months) - - - - - - -
Peak Period Rate Limiter
(per kWh in summer months) - - - - - - $0.55750
Customer Charge
(per meter per month) - $715.00 - - - - $715.00
Transmission Revenue Balancing
Account Adjustment Rate
per kWh per month ($0.00145) - - $0.00145 - - $0.00000
(Continued)
Advice Letter No. 2202-E Issued by Date Filed March 4, 2002
Decision No. 02-02-043 Karen A. Tomcala Effective March 4, 2002

45894

Vice President
Regulatory Relations

Resolution No.




Revised Cal. P.U.C. Sheet No. 15348-E
) Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 14339-E
™ San Francisco, California

COMMERCIAL/INDUSTRIAL/GENERAL
SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE
(Continued)

3. FIRM Generation charge is calculated based on the total rate less the sum of: Distribution, (N)
SERVICE Transmission, Public Purpose Program, Nuclear Decommissioning, and FTA (where |
RATES: applicable) charges. CTC is calculated residually by subtracting the PX charge as |
(Cont'd.) calculated in Schedule PX from the generation charge. (N)

a. TYPES OF CHARGES: The customer's monthly charge for service under (L)
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 less the product of the Economic Stimulus Rate
Credit and the total energy used during the billing month. The customer
pays for energy by the kilowatt-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. (L)
(Continued)
Advice Letter No. 1692-E-D Issued by Date Filed, January 28,1998
Decision No. 97-08-056 Thomas E. Bottorff Effective January 1, 1998
Vice President Resolution No. E-3510

26282 Rates & Account Services



Revised Cal. P.U.C. Sheet No. 18225-E

Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 15349-E
San Francisco, California

COMMERCIAL/INDUSTRIAL/GENERAL

SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE

3. FIRM
SERVICE
RATES:
(Cont'd.)

(Continued)
TYPES OF CHARGES: (Cont'd.)

~  Schedule E-20 has three demand charges, a maximum-peak-period-
demand charge, a maximum-part-peak-period demand charge, and a
maximum-demand charge. The maximum-peak-period-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 kilowatt 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.)

—  Asshown 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-firm service can be found in Section 12 of this
rate schedule. Customers participating in the Nonfirm Bidding Pilot
Program will be billed according to Section 17. Customers participating in
the Local Nonfirm Bidding Pilot Program will be billed according to
Section 18

AVERAGE RATE LIMITER (applies to firm service only): If the customer takes
service on Schedule E-20, in either the secondary or primary voitage class, bills
will be controlied 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 as determined prior to application of the Energy Procurement Surcharge
(EPS) as 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 pursuant to Special Condition 8 of Schedule S.

33

Reductions in revenue resulting from application of the average rate limiter will
be reflected as reduced generation amounts for billing purposes.

PEAK-PERIOD RATE LIMITER (applies to firm service only): If the customer

takes service on Schedule E-20 at any service voltage level, bills 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 as determined prior to application of the EPS as provided in (M
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 resulting from application of the peak-period rate
limiter will be reflected as reduced generation amounts for billing purposes.

(Continued)

Advice Letter No.
Decision No.

44445

2119-
01-05-064

E-A Issued by Date Filed May 22, 2001
DeAnn Hapner Effective June 1, 2001
Vice President Resolution No.

Regulatory Relations




Revised Cal. P.U.C. Sheet No. 15350-E

Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 13600-E
San Francisco, California

SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE

COMMERCIAL/INDUSTRIAL /GENERAL

4. DEFINITION
OF SERVICE
VOLTAGE:

5. DEFINITION
OF TIME
PERIODS:

(Continued)

The following defines the three voltage classes of Schedule E-20 rates. Standard L)
Service Voltages are listed in Rule 2.

a. Secondary: This is the voltage class if the service voltage is less than 2,400 volts
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.

Times of the year and times of the day are defined as follows:

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 (L)

WINTER Period B (service from November 1 through April 30):
Partiai-Peak: 8:30a.m.to 9:30 p.m. Monday through Friday (except holidays).

Off-Peak: 9:30 p.m. t0 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.
NOTE: If the meter is read within one workday o the season changeover date (May 1
or November 1), PG&E will use only the rates and charges from the season having the
greater number of days in the billing month. Workdays are Monday through Friday,
inclusive.

L

(Continued)

Advice Letter No.
Decision No.
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97-08-056 Thomas E. Bottorff Effective January 1, 1998
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Revised Cal. P.U.C. Sheet No. 18226-E
Pacific Gas and Electric Company Cancelling Revised Cal. P.U.C. Sheet No. 15351-E
San Francisco, California

COMMERCIAL/INDUSTRIAL/GENERAL
SCHEDULE E-20—SERVICE TO CUSTOMERS WITH MAXIMUM DEMANDS OF 1,000 KILOWATTS OR MORE
{Continued)

6. 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 (excluding

any taxes and the Energy Procurement Surcharge (EPS) as provided in M
Schedule E-EPS) will be reduced by 0.06 percent for each percentage point )
above 85 percent. If the average power factor is below 85 percent, the total

monthly bill (excluding any taxes and the EPS provided in Schedule E-EPS) will )

be increased by 0.06 percent for each percentage point below 85 percent.
Power factor adjustments will be assigned to generation for billing purposes.

7. CHARGES FOR The demand and energy meter readings used in determining the charges will

TRANSFORMER be 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. {f 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
DISPLAY that equipment, the customer must submit a written request to PG&E. PG&E
METERING: will 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)
Advice Letter No. 2119-E-A Issued by Date Filed May 22, 2001
Decision No. 01-05-064 DeAnn Hapner Effective June 1, 2001
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Revised Cal. P.U.C. Sheet No. 18514-E
" Pacific Gas and Electric Company Cancelling Original Cal. P.U.C. Sheet No. 18178-E
& San Francisco, California

SCHEDULE E-EPS—ENERGY PROCUREMENT SURCHARGES

APPLICABILITY: This schedule applies to electric customers as described below. The surcharges under
this schedule provide an increase in revenues, subject to refund or adjustment, for the
purpose of improving utility recovery of the costs of procuring future energy costs in the
wholesale market.

TERRITORY: Schedule E-EPS applies everywhere PG&E provides electric service.

RATES: The following surcharges are applied after all other calculations are made pursuant to
the terms set forth in each rate scheduie:

1. An Energy Procurement Surcharge shall be charged to all electric service
customers, except customers taking service on the California Alternative Rates for
Energy (CARE) program, and customers taking service on Schedule E-DEPART.

Per kWh
$0.01000

2. An additional Energy Procurement Surcharge shall be charged to all bundled
service customers, except customers taking service on the California Alternative
Rates for Energy (CARE) program or who receive a medical baseline allowance.

For Residential Tier 1 and Tier 2 rates, see the customer’s otherwise-applicable
rate schedule. Tier 3 rates apply to 130 percent to 200 percent of the customer’s
Tier 1 baseline quantity; Tier 4 rates apply to 201 percent to 300 percent of the
Tier 1 baseline quantity; Tier 5 rates apply to use over 300 percent of the Tier 1
baseline quantity.

Rate Schedule Surcharge
($/kWh)
Residential:

E-1, EM, ET, ES, ESR, E-7,

E-A7, E-8, E-9
Tier 3 $0.05124
Tier4 $0.09517
Tier 5 $0.11505
Commercial/industrial:
A-1  Summer $0.06140
Winter $0.02838
A-6 Summer On-Peak $0.10064
Summer Partial Peak $0.04551
Summer Off-Peak $0.03551
Winter Partial Peak $0.04551
Winter Off-Peak $0.03551
L
(Continued)
Advice Letter No. 2150-E Issued by Date Filed August 8, 2001
Decision No. 01-08-021 DeAnn Hapner Effective August 8, 2001
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Original Cal. P.U.C. Sheet No. 18179-E
) Pacific Gas and Electric Company Cancelling Cal. P.U.C. Sheet No.
& San Francisco, Califomia

SCHEDULE E-EPS—ENERGY PROCUREMENT SURCHARGES (N)
(Continued) |
|
RATES: Rate Schedule Surcharge |
(Cont'd.) ($/kWh) |
Commercial/Industrial (Cont'd.): |
A-15  Summer $0.06371 :
Winter $0.02731 |
TC-1  Summer $0.04551 I
Winter $0.04551 I
E-19 Transmission |
Summer On-Peak $0.08875 |
Summer Partial Peak $0.04131 |
Summer Off-Peak $0.03131 |
Winter Partial Peak $0.04131 |
Winter Off-Peak $0.03131 |
E-19 Primary :
Summer On-Peak $0.09202 |
Summer Partial Peak $0.04131 |
Summer Off-Peak $0.03131 |
Winter Partial Peak $0.04131 |
Winter Off-Peak $0.03131 |
E-19 Secondary {
Summer On-Peak $0.09070 |
Summer Partial Peak $0.04131 |
Summer Off-Peak $0.03131 |
Winter Partial Peak $0.04131 |
Winter Off-Peak $0.03131 |
E-20 Transmission |
Summer On-Peak $0.09131 |
Summer Partial Peak $0.03596 I
Summer Off-Peak $0.03596 |
Winter Partial Peak $0.03596 |
Winter Off-Peak $0.03596 }
(N)
(Continued)
Advice Letter No. 2119-E Issued by Date Filed May 22, 2001
Decision No. 01-05-064 DeAnn Hapner Effective June 1, 2001
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Original Cal. P.U.C. Sheet No. 18180-E
" Pacific Gas and Electric Company Cancelling Cal. P.U.C. Sheet No.
& San Francisco, Califomia

SCHEDULE E-EPS—ENERGY PROCUREMENT SURCHARGES (N)
|
|

RATES: Rate Schedule Surcharge |
(Contd.) ($/kWh) I
Commercial/industrial (Cont'd.): |
I
E-20 - Primary |
Summer On-Peak $0.09131 |
Summer Partial Peak $0.03547 |
Summer Off-Peak $0.03547 !
Winter Partial Peak $0.03547 |
Winter Off-Peak $0.03547 :
E-20 - Secondary |
Summer On-Peak $0.09131 |
Summer Partial Peak $0.03479 |
Summer Off-Peak $0.03479 |
Winter Partial Peak $0.03479 ]
Winter Off-Peak $0.03479 }
E-25 - Transmission {
Summer On-Peak $0.11247 |
Summer Partial Peak $0.04131 |
Summer Off-Peak $0.03131 I
Winter Partial Peak $0.04131 |
Winter Off-Peak $0.03131 |
E-25 - Primary |
Summer On-Peak $0.11738 |
Summer Partial Peak $0.04131 |
Summer Off-Peak $0.03131 I
Winter Partial Peak $0.04131 |
Winter Off-Peak $0.03131 ;
E-25 - Secondary [
Summer On-Peak $0.11540 |
Summer Partial Peak $0.04131 |
Summer Off-Peak $0.03131 I
Winter Partial Peak $0.04131 |
Winter Off-Peak $0.03131 I
N)
(Continued)
Advice Letter No. 2119-E Issued by Date Filed May 22, 2001
Decision No. 01-05-064 DeAnn Hapner Effective June 1, 2001

Vice President Resolution No.
44390 Regulatory Relations




June 27, 2002 o
Page 57 of 62

Initial Proposal to The Hagel Federal Building

APPENDIX B

SUMMARY OF ELECTRIC BILLS

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
Sempra Energy
ey y
Services



sjawl 30 d ylim swajqoid pajoadsns 0} anp j081100u) 0} sieadde PIOg Ul UMOYS B)e(q S)ON

6£8'€0L$ L0/€0/2) LO/LEOL
6108 v6ELYLS €9V'PC8  LI8'ISE 600'9LZ /£9'0ST | 8vE'T GLy'T v’ 62 LO/LE/OL 10/20/01
9/1'0% vv0'ZSL$ vEL'S98 | ¥EL'GO8  TIE'LBE  29.'0TC 099'€SZ | vee'T 25v'C v’ 62 10/20/01 10/£0/60
69103 8.0'19L$ 88.'SS6 | 88.'G56 920'G.V  €¥2'LTZ  610'65C | 0%€'C 8EV'T zLy'e e LO/€0/60  10/20/80
€108 8vL'eSL$ 112’988 | 412988 9vS'80Y  899'02Z €00'/67 | ¢se'z 60¥'C 9zv'e 62 L0/20/80  LO/V0/L0
€108 ¥88'0GL$ 966806 | 966'806 LOS'VZP  LE€P'SZZ  $90'65Z | OvE'T gTr'e eL¥'e 0¢ LO/V0/ILO  LO/V0/90
vEL'0$  0B6S'VTLS  LLL'/26 0 Le LO/P0/90  LO/P0/S0
9800 69¥'/.$ 800°'G06 | LZL'EOL  98V'€E  08S'TE  SOL'/E 962'C 6YE'C 0} 44 14 LO/Y0/SO  1L0/L0/SO
L€8°108 8VL'0/E  689'LEY vre'e Shp'Z T4 LO/OE/P0  LO/PO/VO
180°0$  LE¥'ZL$  GOL'968 0 62 LO/PO/PO0  L0/90/E0
0800$ Oiv'cl$ 699'126 e L0/90/€0  10/20/20
28008 $29'69% G6L'vv8 62 L0/20/20  LO/P0/LO
0.00$ 010293 vee'sse Le LO/PO/L0  00/P0/2L
0,00 ¥8Z'/9% €51'296 0 4 00/¥0/2L  00/20/L1
SLL'0$  6EE'LOLS GB9'2/8 | £¥9'SL 1£6'9 90L'b) oLL'} 8.7'L rd 00/Z0/LL  00/LO/LL
Le6'PLy  9£8'€8L  LSL'Z0L  8€£'8ZL | LEL'T K-y 962Z°L 12 00/L€/0L  00/v0/01
60L°0$ €¥Z'LLIS GBL'ETO'L| ¥06'60S SZTL'8EZT  ISEIZL  ZIV'OSE | ZLEL 29¢'L 8s€‘L 6Z 00/¥0/0L  00/50/60
901°0% 628°9LL$ S69'VOL'L| S60'8€S  2ZSE'CLZ  SV8'LLL  006'9FL | 8zetL 20¢L 89¢L A 00/50/60  00/40/80
60L°0$ CLL'6OLS 88L°/66 62 00/¥0/80  00/90/.0
L0L°0$ GO8'0LLS SVE'OED'L | Z9LLZ9 60S20€  vi6'SvL  +89°TUL | vIv'e ¥05‘C SLY'T 0¢ 00/90/0  00/90/90
vOL'0$ T/9'LLL$E 600°LZL'L|600°LZL'L ZTE9'VIS ZLZ'6SZ  GOL'EOE | S65T 669'C 169'C e 00/90/90  00/¥0/S0
G/00% 1ZCZ'v.$ 16.'686 | 9¥8'LLL  ZLOLE  €G9'EE  18G'OV ¥8¢e'z €19 0S5'C 4 00/¥0/S0  00/L0/S0
S¥6'L/8 LE9'CTy  VIE'VSY oS’ 619'C T4 00/0€/%0  00/S0/%0
000 919'89¢ 9GL°186 | 9GL'186 0£0'l9F 9ZL'¥LS 88v'2 €69'C 62 00/S0/%0  00/L0/€0
69008  958'89¢ <Z9S'v00'L [Z9S'PO0'L L9Z'66F  S6Z'SOS 0Ev'e 8.5'C e 00/L0/€0  00/%0/20
0008 89c'69¢ ¥.9'686 | ¥/9'686 09Z'vSP vL¥'SES 825'C 90.'2 0 00/¥0/20  00/50/L0
0.00$ IP8'¥9$ 88C'€Z6 | 88C'€T6 TSZTOSP 9E0'CeP LIv'T 0952 0¢ 00/S0/L0  66/90/Z)
8900$  ¥8.'1/$ /60°250'L e 66/90/2L  66/€0/L1
L0108 v¥8Y'/0L$ $Z0'T00'L 0 66/€0/LL  66/#0/01
UMN/$  yiuow/$ UM [ejo) yead yead yead Yead Nead yead sheq
3O lenied HO |eiled Buipg
uwy ‘Abisug MY ‘pueuiaq
Joayg Alewwing yss sliig 9143993 Ajyjuop wouy ejeq
9-z00SZ €1 Lra "ON 1UnoooY

sljig 91309)3 Jo Alewwing
Buipiing jebey




Initial Proposal to The Hagel Federal Building

RS FL'-r_-{,‘i‘
June 27, 2002 o
Page 58 of 62

APPENDIX C

FLOOR PLANS

Services

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
Sempra Energy
=y



YEY M Wy dddﬂz X X ]

\

NV1d 30013 hzuﬁmﬁ@m

[ m] 3 _M —— _Mu_.m.:mm ga " J0 _H_

'4..0

nl.

3 I~

° m H4 [ ]
S i E
%0 ﬁ... =y

= .._WLM@W | d
H "

(=] 9 |
B
=

P 0@ 6 6 o
BASEMENT.DWG

®

®

A
< h_lr
e e e BT e
2 B P | HA L
W=

@ ®0 ®6

REV: 10/12/96



NY1d 40014 WOOY E.:.:o@

__ ¥ RCCLN~d P RTCY S '9-d1d SYIUYIH YILVM AISINOG
(MM (0.0 000 9
Je)iT] TU-0HY Q @
\\ ST £-H) \
/. - AOOY H3ITHHD o
s
- - y-HO
g-NHY 9-90N 8-20M
} ] ! &)
8-34
el |C—] Y,
6~ 14 UNN AM3A0J3Y SNV NOISNYd)3
™ [ WITIHY
. [ €% 7 Iy | SN0 _
s 0 ©E9 nesg [0dO] [000] (0PI
i / \ 9 % 'S §—dHd £ R 7] 1-dmas 1
) WL X0 [ SANVI ¥ t @
MHD 035 | NOISNVAX]
A a
11*%"1“ P an i | 4 @
N T~ Tel Lws, -~ f T
N/ ~ Pl
N/ S o
\\// » V// e —
- 1 4 r L >

CHILL—-RM.DWG

REV: 10/12/96




@0 @O

FIRST FLOOR PLAN

NONE

©

1ST-FL.OWG

REV: 10/12/96




3INON

NVi1d 40074 ANODJ3S

I
1 |
1 &=
.u||_ [] =] 12 _.-u ] o o L d
i I 1
Il | _
-u_u — o o o] “IllJ— ] o] Q F'" —
" o |
N . L
|— o o m s o ° m o — n
=T - T
I
- g nl— o “ n a == .r o] —l = — ﬂ
] 1 i I
i 1 ] i
| ..I.I-lL —n_.l-ll.lll o o o o a | d
| I !
! “
m [¢] o [»] o r
| T
| P O—- T

B B I
L qmmin
®

® ® ® ® ®© ® ® ® ® ® ® ©®

2ZND-FL.OWG

e ©06

o

©

@@ @O

REV: 10/12/96



(HL9—-Qa¥g) — NVId ¥00714 ._<o_n_>.~@

.5 _*wam @

LIIT'Im'IImII | “ 9
[
| .
] - 5] (] “ o o a r —_—lm
1 “ I |
1 ' I
s “ o ] o “ [+] 1"'0.'-'“"—' -
" _ 3 _ “
' - .||— D o ﬂ— [+ “ ] “ a r! —
m‘@a I “ l “ I
I l I
— iJ a _“ o “ o .“ o Q —.Ild“nldh@
i 1 I | i
| | i | “
lllnl1|— ILI"'O-I"L o) m o [a] ] - =
| | 1
n | 1
'J a a o “ o o o -rlr
“ 1 1
sy = -
B> B
AN NE:
® ® ® ® ® ©® 0] ® @ O] ©® ® ©®

@0 Qe

C

®

@@ @6

TYP-FL.OWG

REV: 10/12/96




Initial Proposal to The Hagel Federal Building

RS FL'-r_-{,‘i‘
June 27, 2002 o
Page 59 of 62

APPENDIX D

LIST OF MAJOR EQUIPMENT

Services

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. i
Sempra Energy
=y



iy A Gl A 0c whnuoypny CHNHY
— _ e R R RS > ‘r:lmfi - > \L}:mﬂ L U St S R - - - . . <PF-DI<
a M.M.v o C i A - ;> *] o \>‘\J \ymNr N T e mcm«&bmo rvﬂJI( i
U I - - [ S [ S | - Zr\\[ mJ—. B Z‘ ANr . o S \ (OﬂDI<
- T T - T I T \Zw\le..:ﬂf \4\ M‘ AR e B N wEOOm uwwamEOO N ._OO_n_ ‘, Orst( i

| i

| ezy | ewos |avav ‘ueg paonpuy) | 67 | S8A | A ] sz |seA| oS xew Jouaju| Waweseg | 6-NHY
09.8¢
ovl 0s ON Buneay Jo buyoon 0zl - 65| ON N 3 N 02 | 00/Z | 00vS | sex | Jsjoued 9-Z'Si4JO9PIS YUON | B-NHV
Joj 10D ue4 adid
-Z Yim ue4 paonpuj
“orL | 05 | ON | BugeaHio i
10} 10D ue4 wa_n_
-2 Yim e paonpu| |

T lozL-ss] oN | TN s N | 02 | 00/Z | 0S.9 | S8A | Jolowued | 9-Z ‘Sii4 10 9IS UINOS

e ‘ N i N oy D Kqqo uiepy ‘sealy
1810 L 8 JOPLUOD) 1S3MA
Frro R S I I A W et ; " kado ey Seey
191101 9 J0pLIos jsey

100-65 | ewoS | my/ly 2 JolepmIy 6y | SOA ve A | 0E | A 09 R ‘ jousju) L 31440 opig ynog
‘ue4 paonpuy +9°2 841440 9pIS WN

S PR J— SRS SYS SR JUSU I

09-65 | ewos | aviv g Jaepmily | 6 | SoX ve | A | sz | A [0S ‘ dowel | N4 j08pIS winos | £NHY
‘ue4 pasnpuj +w Z 'Sii4 J0 9pIS I/N

09-65 | ewos | MVAIV % BIEAIY 6F | SeA ve | A | sz | A ] 08 TR Ll4J0 9IS YInes | Z-AHY
‘ue4 paonpuy +o Z 'Sii4 Jo spis WS

swios | UV/IV 3 ISR | G000 K 4 oA Ve " ‘ , - Tsouaur T g0 spig winos LMY
‘ue4 pasnpuj ; , , ; W +9-Z 'siidjoepiS 3/S

| dwal | vsO [ due] | dwal T;adA] du [¢QdA] du | wp | up [ (ephy | pemes Eoly

dwaj iIeeH Spun Jie Aip qy

Kiddng | Toupem | jeuwus) ‘,;,‘;a%ia Iy %001 [Addng Kiddng | ued | | ueq | yso | mog |‘oud3 | seuoz | © T ooy4
CMH A euwisy | vikewud| | MH [ MHO | |unjy| uN | R T N

syun Buypuey iy




1 o N T ok b T siun wooy Jsinduiod) § “ vy
) . N e . Wndv . Wov
‘ - N e L wnov | 0oV
“““““ T L ioN U e | T dedwnewa | g3
‘ ‘ oo lon e | T vegysnenx3 | ge43
T ) o o GoN Lo | T Tuedysnewxs | g43 |
R T o T on T lse | T uegwsneya | p43
I - _ - .l og | | suedeuwwsié0z | 4L
] ) . I .r o0 . Suedjeuis) ¢0¢ | pdT
S i o R 0 | ... Suedjeuwuus| 0z | 42
T i o “sigjeayey OU3|3 jeUILB) 6 Z2-vag
T T i T I ‘ T QOunmm oupslz __‘msctm._. Zze | 1-vag )
ST ) T T ) A T \JOQE:n_ punoieu ] - o
i T T o [ ) ;maﬂcmn_\uc: =) 1 - o
S o B ) ; [93um Adieyiua g-NHY
o - L so | ¢duing punoseuny y-NHY | VE-dvd r-NHY
e ] e 480 | ¢dwngd punoieuny p-NHY | £-dvd b-NHY
b T e T T T duing punodeuny €NHY. | Vemdval EHY
b 4oopso | ¢dwndpunoleuny eNHY | £-dvd €-NHY
N N ) ] S SLo 1 1eeumAdegwienny |
‘ i i L ] . so | oasi Punoleuny Z-NHY | VE-dVY Z-NHY |
i o T e 1 - - T A , W €-dVY Z-NHY
N o ‘ o o R ‘ LSLo | 1 |e8um Adleyug z-nHY ]
- | Ly | ¢dundpunoeuny i-NHY | |
: Lo ... 1 tdundpunoeuny L-nHY |
) , ,, , , ! 19sum Adieyiua 1-nHy
SUETTITGS) pamnseg * Q4N _ M | dH Ayoedes - __uopduossqg | uopeubisaq
. R . - P \M\Q\_‘SUN ;‘ prafimacuud i) W\N\_\w\. ww_xmr PRI . R SR i M . : R
|
- - T . . " juswidinb3 HYAH SNOAUEBIoSI




i I
L weshg MHO Arewd / (09Kl ,* R T ) Yox3 jesH aweld g sield| G-IHd
|

(s1r0D feuIa | ” ‘ I 7 T yox3eeH aweld g eeld] v-IHd |
-4 Y9) MHO JAseiis ], Jouajuy / 100419 A B T 4 :
o R . ~ MHO kiepuooag souau / (09419 L L | uox3ieeH sweid g oleld| €-IHd

~ MHD Kiepuoodag Jouajul / MHO Aewiig | N | yox3zjesH sweiq g aeld Z-3Hd

\\\\\ T O A - i

¥ - | NHY 104 18jeM 39| / [00KlD) 'yox3 jesH sweijgeleld  1-3Hd

[ e PR A R ;

100 Nl T e . diling “dws . enq 8,4 ‘G6-a
Ue |BUIULIB| JBJBWILISd LINOS O} MH JO MHD |

sd | N e T T T dwing “dwe] jenali-d ‘vé-d
_ Ued jeuluua] JajBwilad YHON O} MH 40 MHD

N S T - mzwf \M oml‘ L lnﬁsn_ ‘>>r‘o bmucoomw‘;ocﬁs B m‘n._>>om
e e ]oN i Tioe | ___ duing MHD Alepuodss souslu|| Z-dMOS
o eedsdwndyl LN Lee | aea\s:o Kuepuooss souaju| 1-dmOS
) S . kEWdEmy-ipevy | N L g [T T dwngielgmad) g-dmi |
- L b3Hdemy-iaWy | N [ e | T dunguelemeol| z-dMi
. emdsdwndy VAHdeAv-LAHY | N [ e | _ duing Js)lem ®0)|  L-dMi
. vHOR®EHO | | dunguemydiookio| g-dM9
‘ - ) ) o __PHO®EHD | o | o @Elqa_ TdMD
- o o e _VHOBEHD .. _ dungy _1-dM9 |
TN e T duing Mk Aiepuoosg| 9 dHO
asedsdwnd || - mTC '6'8'L'9 'SAHY | N | B o ) xfufmn_ @w_‘o bmucoomm _ bdHD

zzz

_ THO®IHD
2HO R LHO.

| dungmHOKewud| g-dHO

dwnd MHO liewud|  Z-dHD

i esedsdwndyi 7 Zpggypy | - T duing MHD Aewind|  L-dHO
_ TCO4OH NOZoveSegIXelJsowed e | a0 sigookin] vho
22 O40H ‘NOZ9veses X6l epe)| N AR R 7 i S N B /T N B C BByD100AlD  e-HD
|
22 040H ‘DOISVGIGIXG) Jomed ‘ - s b ioes BN BB ZHD
22 O4OH 'DOLGYSISTIX6) Jotie) | | iSlT | Loos BIID S8l L-HD
SUENTIGSS) PSS | ¢Qd4A | MY | dH | Awedeg T uondudsagluoieubisaq]
i . admb3 | Tezg | emg | e #
) D T T S D _ I \JWQEQ_SUW(QJ:__OOJAU __ur:m W—J._\_uNQI




; S491esH o83 MHQ|
o e _ VN SR \\ \J . ‘J %ﬂmmul;wmmmdwxm «mm\ryrn_ N o ‘ _
. (lesavso)doel-ovi| LT T sisbuegox o
. S B I e T T T dung hmumzﬂwor Siionl 3 o
T/ T S U N \\% gL . T T duing hmwm\s JoH Bunesy : m
T - R S o "N T me,ki 1 1 aE@@Qm@ %,I mc;me L-dMH |
B ___doojAddng selemioHBues | N | gL | " duing isiem 1oH Bupesy
- - o B i T N - S L R wcmu_ Y co;m:nEoo Zlopog
. i o i o i \ m J S Lued ay co;w:nEoO | Japog )
i 494 Bisdgy mw:m%x_i;w L iskmawwigs | eioguedls  z
‘ 494 ‘Bisdg) 'esuemey, T _|dAmanwiee . ueloguwesls  |-g
N o o [T T VN R - J B iy 2721V (o B
L R e N s . . bdMO
N N i .. ddmb3yosiy | N | S o . .. dungieem puon vid
I ~ asedsdwnd || - ~ adimbzosy | N - ... | . dungeem Puod|iSi-d ‘Ei-d
i R 07y wooy ssndwody | N 1 o _ dwngdeem puod|  pod
o aleds dwnd b ; 1 ~ O/v wooy J3indwiod N e b - dwnd ielepm puod| e
o o . __ _VHO®EHD | N | oy o dundisiepm puod  9-did
e L . PHOR®EHD | N Loy o ~duing Jejem 'puod|  ¢-dlD
eledsdwnd ) . . VHOBEHD | N | ov _ dwing alem puod| p-diD
i o .. ... _ _THO®BIHO | N Lo | dundielem puod| g-did
o ) o CHO®IHO | N Lo | L _duing sejem 'PUOD|  Z-dlD |
L ____ ®edsdund} o . CHOBIHD | N | OV | dwnd 191eM 'PUOD|  1-d1D
i uejdoudpesdszy T TN T ey F _ uediomo) Bujoog| g1y
~ ugdadpeadsz T . N Ty e _ ueguemoj Bujooy  z-1p
) uey doid paads-z N oy ued 1amo] bui ooo, =19
SJUBWWOY pands | 4a4dA MY dH b_omamw‘ v cw_‘ﬁ:ommo_co;mcm_mmo
_. (SR RN IS R S . 1.
- ) o ) o - ~juawdinb3 Bujjoog pue Bunesy




June 27, 2002 o
Page 60 of 62

Initial Proposal to The Hagel Federal Building

APPENDIX E

CHILLER DESIGN PERFORMANCE

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal. 3 i
Sempra Energy
ey y
Services



Nominal Chiller Design Performance

Chiller Designation CH-1 and CH-2 CH-3 and CH-4
Carrier Carrier
Make and Mode! No. 19XL575457CQ 19XL5858462CN
Refrigerant HCFC 22 HCFC 22
Capacity, Tons 500 470
Power Input, kW 277 347
Power Input, kW/Ton 0.55 0.74
Evaporator Liquid Water 20% Ethlyene Glycol
Evaporator Supply Temperature, °F 42 32
Evaporator Return Temperature, °F 52 42
Evaporator Flowrate, gpm 1200 1170
Condenser Water Inlet Temperature, °F 89 90
Condenser Water QOutlet Temperature, °F 80 80
Condenser Water Flowrate, gpm 1500 1400
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Summary of Building Areas and

Estimated Design Minimum Outside Air Flow Rates

Design Design
Building Min. OSA at | Min. OSA at
Area, ft2 0.1 cfm/ft2 0.2 cfm/ft2
Basement:
Warehouse 16,600 1,660
Office Space 20,250 4,050
Aux. Service Areas 12,350 1,235
Circulation & Toilets 9,250 925
Unconditioned 40,950
1st Floor:
Dining Area 6,400
Kitchen 6,750
Auditorium 7,900
Health Unit 3,000 600
Office Space 11,600 2,320
Lobbies & Toilets 19,200 1,920
Unaccounted 5,800 1,160
Unconditioned 4,600
2nd Floor:
Computer Room 9,600 1,920
Office Space 47,100 9,420
Circulation & Toilets 8,800 880
Unconditioned 4,700
3rd, 4th, 5th, and 6th Floors (Area for Each):
Office Space 56,700 45,360
Circulation and Toilets 8,800 3,520
Unconditioned 4,700
Penthouse (Mechanical Equipment) 10,400
Total Enclosed Area, ft2: 526,050
Total Air-Conditioned Area, ft2: 446,600
Estimated Building Minimum Outside Air, cfm: 10,140 64,830
Total Minimum Outside Air, ¢fm: 74,970
Allowable Bldg. Occupancy at 20 cfm/person: 3,749
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