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Figurel. CoreProgram Logic Model
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Ll Impact

| Awareness of program is increased
through customer contact.

Awareness of program is increased
2 through dissemination of
technology assessment reports.

Awareness and knowledge of
energy efficiency opportunities is

3 increased by technology assessment
reports.
Awareness and knowledge of

4 energy efficiency opportunities is

increased by audits and integrated
design assistance.

(Likelihood of energy efficiency
5 investment is increased by
benchmark reports.)

Ease of completing project
6 applications is increased (NRR

only).

Table 1. CoreProgram Theory

Program Theory

Ag and Food Processing customers have specific, energy-related
concerns, and are more likely to attend to messages targeted to
those concerns. Carrying out segment-specific marketing and
outreach through conference attendance, workshops, and
seminars enables PG&E to effectively reach these customers.
PG&E S&S representatives have direct contact with these
customers, allowing them to provide detailed program
information.

Customers are interested in learning about new technologies to
reduce energy costs. PG&E performs assessments of new and
emerging technologies for which program incentives are available,
and makes the reports publicly available. This is another avenue for
customers to become aware of the program.

For customers who already are aware of the program, the
technology assessment reports will be a source of increased
awareness and understanding of specific energy-efficiency
opportunities.

Customers planning energy-efficiency projects want to get the
maximum savings for their investment. Energy audits yield reports
detailing energy-savings opportunities; reviews of new
construction plans result in design assistance to optimize savings.
By maximizing savings, this assistance increases the likelihood of
program participation.

(Customers are motivated to undertake energy-efficiency upgrades
if they know they are using more energy than other, similar
facilities. Benchmark reports provide feedback on energy use,
motivating energy-efficiency investment. NOTE: This activity was
not implemented in the program cycle covered by this evaluation.)

Lack of familiarity with or aversion to calculating energy savings is
a barrier to participation. By offering retrofit customers assistance
with savings estimates, the program overcomes this barrier.

Potential Indicators

- Number of conferences attended

- Number of workshops and seminars held
- Number of customer contacts through
conferences, workshops, and seminars

- Number of customer contacts by S&S
representatives

- Percentage of surveyed customers
reporting program awareness

- Number of reports

- Number and types of technologies
described

- Percentage of surveyed customers
reporting that reports were a source of
program awareness

- Number of reports

- Number and types of technologies
described

- Percentage of surveyed customers
reporting awareness of covered
technologies

- Number of audits conducted

- Number of measures recommended

- Number of customers provided design
assistance

- Estimated total savings associated with
recommendations

- Number of benchmark reports

- Number of participants citing a
benchmark report as a reason for
participation

- Evaluation of/response to benchmark
results by participants and nonparticipants
- Number of potential participants that
request calculation assistance

- Number of times calculation assistance
results in projects



Link

Impact

Applications, owner agreements,
contracts are completed.

Ability to make energy-efficient
investments is increased.

Incentive accurately reflects
estimated savings.

Increased awareness of the
program leads to increased
awareness and understanding of
energy-efficiency opportunities.

More efficient building design and
construction and O&M practices
(NRNC only).

Increased understanding of energy
efficiency leads to increased
likelihood of installation of energy-
efficiency measures.

Accurate estimation of savings leads
to payment of proper incentive
amount.

Increased ability to make energy-
efficient investments leads to
increased likelihood of installation

Program Theory

Completing an application increases a customer's commitment to a
project and begins the review process, which determines the
incentive level provided. For NRNC projects, the Owners
Agreement indicates what measures PG&E will commit to, giving
the customer information on the range of energy-efficiency
improvements possible through the project. For NRR projects, the
contract details the incentive PG&E will pay, based on the
confirmed savings. These documents reduce uncertainty on the
customer's side and increase commitment. They also allow the
program staff to track program activity.

Up-front cost is a barrier to investing in energy-efficiency.
Providing financial incentives tied to energy savings increases the
ability to make energy-efficiency investments, reducing that barrier.

Review of project documentation ensures incentives accurately
reflect estimated savings.

Effectively addressing informational barriers by providing potential
participants with information about program offerings is expected
to increase the likelihood of participation.

By demonstrating integrated design leads to increased energy
savings, the program will induce more efficient building design and
construction in NRNC projects and the adoption of more efficient
O&M practices.

Effectively addressing informational and attitudinal barriers by
providing potential participants with information about energy-
efficiency options is expected to increase the likelihood of
measure installation.

Ensuring incentives accurately reflect estimated savings results in
cost-effective energy efficiency.

Up-front cost is a barrier to investing in energy efficiency.
Providing financial incentives tied to energy savings reduces that
barrier, increasing likelihood of participation.

Potential Indicators

- Number of applications completed

- Number of Owners Agreements issued
- Number of each type of measure
authorized

- Amount of incentives paid on verified
savings compared to estimated incentive
levels

- Number of reviews completed
- Number resulting in revised savings
estimates

- Participant awareness and knowledge of
technologies and program offerings

- Number of participants that changed
building designs as a result of program
influence

- Number of energy-efficiency buildings
constructed

- Increase in the adoption of energy-
efficiency O&M practices

- Participant awareness and knowledge of
specific energy-efficiency options

- Number and type of measures installed
- Amount of incentives paid on verified

savings compared to estimated incentive
levels

- Number and type of measures installed



Link

20

21

22

23

24

Impact
of energy-efficiency measures.

Reduction in energy use.
More efficient building construction
leads to adoption of energy-

efficiency design, construction, and
O&M bpractices.

Project review and verification
leads to reduced energy use.

Adoption of codes and standards
leads to reduced energy use.

Environmental and other NEBs.

Persistent reduction in energy use.

Persistent reduction in energy use.

Long-term increases in
environmental and other NEBs.

Adoption of stricter energy codes.

Adoption of energy-efficiency
principles by market actors.

Program Theory

Installing cost-effective measures offered through the program is
expected to generate real energy savings.

PG&E advocates improvements to energy-efficiency building codes
and appliance standards through the statewide C&S Program.
Projects resulting in more efficient building design and construction
are used to create case studies presented to standards and code-
setting bodies.

Review of project documentation and verification of proper
installation of measures results in feedback that ensures optimal
performance and energy-efficiency of measures.

Improvements to energy-efficiency building codes and appliance
standards through the statewide C&S Program are expected to
generate real energy savings.

By reducing energy use, the program is expected to produce
environmental and other non-energy benefits.

Continued use and proper maintenance of energy-efficient
measures is expected to produce long-term reduction in energy
use.

Even if a customer decides not to participate in the current
program cycle, increased awareness and understanding of energy-
efficiency opportunities are expected to result in increased energy-
efficiency behavior, leading to long-term reductions in energy use.
By reducing energy use in the long term, the program is expected
to produce long-term environmental and other non-energy
benefits.

By demonstrating persistent reduction in energy use can be
brought about by installation of energy-efficiency measures and
more efficient building design and construction, the program is
expected to influence policymakers to adopt stricter energy codes.
Stricter energy codes are expected to influence market actors
(vendors, architect, and construction contractors) to recommend
and install more efficient equipment and use more efficient design
and construction principles.

Potential Indicators

- Average reduction in kWh, kW, therms

- Number of case studies written
- Increase in the adoption of energy-
efficiency O&M codes & standards

- Number of reviews completed

- Number resulting in revised savings
estimates

- Number of verifications performed
- Number requiring project revisions

- Ex post estimates of gross and net
energy and demand impacts and spillover.

- Reduction of CO2, NOX, SOX per kWh
reduced

- Ex post estimates of gross and net
energy and demand impacts.

- Ex post estimates of gross and net
energy and demand impacts.

- Reduction of CO2, NOX, SOX per kWh
reduced

- Number of codes made more strict

- Number of vendors reporting sales of
increased efficiency equipment

- Number of D&C firms adopting
increased efficiency principles




Figure2. Combined Approach to Solar and Efficiency (CASE) Program L ogic Model

Logic Model for SunPower Combined Approach to Solar and Efficiency (CASE) Program
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Impact

Educate potential participants about
program through product and vertical
marketing, and identify and recruit
participants through direct sales to
existing customers.

Increase awareness of opportunities
from emerging technologies and new
state and federal incentives.

Participants complete applications,
apply for incentives.

Measures are installed.

Installation, operation, and energy
savings are verified.

Table2. CASE Program Theory and Link Explanation

Program Theory

CASE targets customers participating in PG&E's SGIP; these
customers are motivated and familiar with utility programs.
Product marketing increases potential participants’ awareness of
the program and the opportunity to build on the energy savings
they are already obtaining through PV (i.e., by bundling PV and
energy efficiency). Explanation of the bundling process reduces
barriers related to dealing with multiple project management
contacts and funding sources. Vertical marketing within the
agriculture and food processing segment allows CASE to build on
PG&E's segment-specific activity to reach more potential
customers.

Detailed feasibility reports, including all relevant measure
information, gives participants technical information about savings,
return on investments, options, and program incentives. The
technical information provided in the reports reduces participation
barriers by helping customers understand technology options have
vastly improved over the past 10 years. Additional explanation of
the bundling process can be provided, which addresses residual
barriers related to dealing with multiple project management
contacts and funding sources.

Providing incentives increases the ability of customers to make
energy efficiency investments, overcoming one of the barriers to
participation.

The implementer can act as prime contractor in project
implementation or as an engineering consultant, overseeing
implementation by the customer's chosen contractor. By offering
customers the option, any barriers associated with a customer's
aversion to one type of implementation or the other are
overcome.

By carrying out inspections to ensure proper installation, the
implementer can respond immediately to problems, thereby
increasing satisfaction and continuity of participation. Verifying
advertised energy savings is required by the sponsor and CPUC,
and also helps ensure continued participation.

Potential Indicators

- Number customers contacted (by
phone, mail, email; at shows, events)

- Number of customers recruited

- Awareness and assessment of ads, PR
activities, brochures

- Change in awareness of energy
efficiency options

- Attitudes about the value of "bundling"
PV and energy efficiency

- Number of website hits

- Number of case studies written

- Number of sponsorships established

- Number of audits/feasibility studies
completed and reports provided

- Participant knowledge and
understanding of opportunities and
benefits

- Participant attitudes toward the
benefits of "bundling" PV and energy
efficiency

- Number of applications completed

- Total number of projects implemented
- Number implemented with
implementer as prime contractor

- Number implemented with other
prime contractor

- Customer satisfaction with installation
- Number of inspections conducted

- Number of QC issues identified and
corrected

- Customer satisfaction with problem
correction

- EM&V measures



Link

Impact

Incentives are provided

Turn increased awareness into
increased awareness of energy
efficiency opportunities.

Turn increased awareness into
increased likelihood of measure
installation.

Turn increased ability to make energy
efficiency investments into increased
likelihood of measure installation.

Reduction in energy use

Persistent reductions in energy use

Persistent reductions in energy use

Program Theory

Offsetting all or a portion of the first costs associated with
implementing energy-efficiency measures is intended to address
financial resource barriers, thereby increasing the likelihood of
measure installation.

Effectively addressing informational barriers by providing potential
participants with information about program offerings is expected
to increase the likelihood of undergoing an audit.

Effectively addressing informational and attitudinal barriers by
providing potential participants with information about energy-
efficiency options and additional information about the benefits of
bundling is expected to increase the likelihood of measure
installation.

Effectively addressing financial resource barriers by providing
potential participants with incentives is expected to increase the
likelihood of measure installation.

Installing cost-effective measures offered through the program is
expected to generate real energy savings.

Proper maintenance of the installed measures will contribute to
the sustainability of savings.

Increased awareness of energy efficiency opportunities and the
benefits of bundling PV and energy efficiency will increase the
likelihood of eventual implementation of energy efficient measures,
even if not done as part of the CASE program. This will produce
eventual energy savings.

Potential Indicators

- Amount of incentive calculated at time
of application/audit vs. that realized after
completion of project (i.e. at
verification).

- Changes in participant awareness and
knowledge of technologies and program
offerings

- Changes in likelihood that participants
will undergo an audit

- Number of audits performed

- Changes in participant awareness and
knowledge of specific energy efficiency
options

- Changes in likelihood that participants
will install measures

- Number of incentive applications

- Average reduction in kWh

- Ex post estimates of long-term energy
savings

- Ex post estimates of long-term energy
savings




Figure3. Winelndustry Efficiency Solutions (WIES) Program L ogic Model

Logic Model for RSG Wine Industry Efficiency Solutions (WIES) Program
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Table3. WIES Program Theory and Link Explanation

Impact

Potential participants educated about program
through presentations at industry conferences
and events, dissemination of marketing
collateral, coordination with PG&E S&S
representatives, other 3P programs, and
service providers, and face-to-face contacts.

Awareness of energy efficiency opportunities
and potential costs and benefits increased

Awareness of energy efficiency opportunities
and benefits increased

Program Participation Agreements and
Program Implementation Agreements are
signed

Incentives provided

Program Theory

The marketing plan uses multiple channels to increase
program awareness and identify potential participants,
followed by direct contact by implementer staff to present
program features and benefits face-to-face. This should
reduce the burden to the customer of obtaining program
information. Coordination with PG&E S&S representatives
leverages existing relationships and helps identify geographic
specific areas to target.

Small and medium-sized wineries and grape growers lack
knowledge of energy efficiency opportunities and how to
prioritize energy management strategies. Audits provide a
comprehensive energy management plan, including upgrade
priorities. Program staff clarify the report's
recommendations and provide information on the available
incentives, giving customers the necessary knowledge of the
financial benefits of participation.

Small and medium-sized wineries and grape growers are
interested in learning from each other. The program hosts
peer group discussions to provide opportunities for
participants and non-participants to discuss best practices
and share knowledge. This will encourage participation by
non-participants and will improve energy management
among participants.

The Program Participation Agreement formally
acknowledges customer interest, increasing customer
commitment to the project before program funds are
committed (e.g., for audits). The Program Implementation
Agreement signifies mutual commitment to implement
specific measures within a specific scope and timeline. These
allow the program to documents project information and
permits tracking of program progress.

Providing incentives increases the ability of customers to
make energy efficiency investments, overcoming one of the
barriers to participation.

Potential Indicators

- Number of customers contacted
- Number of customers recruited
- Awareness and assessment of
brochures, presentations at
conferences and industry events

- Change in awareness of energy
efficiency options

- Number of audits completed and
presentations made

- Participant knowledge and
understanding of opportunities and
benefits

- Number of discussions held

- Number of participants and non-
participants attending

- Participant and non-participant
evaluations of discussions

- New participation resulting from
discussions

- New energy management activities
resulting

- Number of Program Participation
Agreements signed

- Number of Program
Implementation Agreements signed
- Count of each type of measure
committed to and installed

- Total amount of incentives provided



Link

Impact

Participants receive Installation Support
Services

Increased awareness turned into increased
understanding of energy efficiency
opportunities.

Increased awareness turned into increased
likelihood of measure installation.

Increased ability to make energy efficient
investments turned into increased likelihood of
measure installation.

Reduction in energy use

Persistent reductions in energy use

Persistent reductions in energy use

Program Theory

To many small and medium-sized wineries and grape
growers, the many tasks involved in managing energy
efficiency improvements provide a barrier to action. The
program offers assistance with equipment specification, bid
package development, contractor selection, project financing
and project management to remove this barrier. This
assistance is paid for out of the program incentive.
Effectively addressing informational barriers by providing
potential participants with information about program
offerings is expected to increase the likelihood of
undergoing an audit.

Effectively addressing informational and attitudinal barriers
by providing potential participants with information about
energy-efficiency options is expected to increase the
likelihood of measure installation.

Effectively addressing barriers associated with the initial cost
of investment or the difficulties in managing energy efficiency
projects by providing incentives and installation support
services is expected to increase the likelihood of measure
installation.

Installing cost-effective measures offered through the
Program is expected to generate real energy savings.
Continued operation of the installed measures will
contribute to the sustainability of savings.

Even if customers decide not to participate at this time, the
increased awareness of energy efficiency opportunities and
benefits gained through program contact should lead to
adoption of energy efficient measures and behaviors later
that will contribute to persistent energy reduction

Potential Indicators

- Number of participants accepting
each type of service

- Participant evaluation of the value of
each type of service

- Changes in participant awareness
and knowledge of technologies and
program offerings

- Number of audits performed

- Participant awareness and
knowledge of specific energy
efficiency options

- Number of measures installed

- Total amount of incentives provided
- Number of participants accepting
each type of service

- Participant evaluation of the value of
services

- Count of each type of measure
installed

- Average reduction in kWh and kW

- Ex post estimates of long-term
energy savings

- Ex post estimates of long-term
energy savings



Figure4. Industrial Refrigeration Performance Plus (IRPP) Program L ogic Model
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Table4. IRPP Program Theory and Link Explanation

L‘;nk Impact Program Theory
The marketing plan uses multiple channels to make targeted
Potential participants are educated customers aware of program opportunities, followed by direct
about program through direct mail,  contact by implementer staff or PG&E S&S staff to present program
I telephone contact, website and web-  features and benefits in person. This should reduce the burden to the
based demonstrations and contact customer of obtaining program information. The web-based
by PG&E S&S staff. demonstrations offer potential customers a way to see how the
measures work in practice, reducing uncertainty.
Several factors, including management tendencies to discount cost-
control opportunities and lack of performance measurement, lead to
Awareness of energy efficiency the development of inefficient refrigeration systems for large-scale
2 opportunities and potential costs applications. Accurate demonstration of savings is required to obtain
and benefits is increased corporate funding for energy efficiency investment.
Scoping studies and simulation runs identify effective measures,
associated costs, incentives, and financial benefits.
The Participation Letters, or Letters of Interest, formally acknowledge
Participation Letters, or Letters of customer interest, increasing customer commitment to the project.
3 Interest, are signed The application documents project information for PG&E's approval

and permits tracking of program progress.

The implementer acts as overall project sponsor and lead contractor-.
4 Measures are installed This allows the implementer to ensure consistency of implementation

across the relatively small number of anticipated projects.

Providing incentives increases the ability of customers to make energy

5 Incentives provided . . . . e
efficiency investments, overcoming a barrier to participation.
This program targets a relatively small number of sites with large
Proper operation of installed refrigeration systems for efficiency improvement. The third-party
equipment is confirmed inspection ensures that maximum efficiency and savings from the

limited number of projects are obtained.

The affected systems are complex and require adequate monitoring
by trained staff to maintain optimum efficiency. Providing training to
customers' staff and contractors will help ensure that equipment is
maintained at optimum efficiency.

In-house staff and contractors are
7 trained to maintain optimum
efficiency of equipment

Increased awareness turned into Effectively addressing informational barriers by providing potential
8 increased understanding of energy participants with information about program offerings is expected to
efficiency opportunities. increase the likelihood of undergoing an audit.

Potential Indicators

- Number of customers contacted
- Number of customers recruited

- Awareness and assessment of
brochures, website, and web-based
demonstrations

- Change in awareness of energy
efficiency options

- Number of scoping studies
completed and presentations made
- Participant knowledge and
understanding of opportunities and
benefits

- Simulation results

- Number of Participation Letters
signed

- Number of applications completed
- Number of applications approved
- Types of measures installed and
upgrades performed

- Total amount of incentives provided
- Amount of incentive calculated at

time of application vs. actual incentive
at completion of project

- Number of installations verified

- Verification reports of proper
operation

- Number of trainings conducted
- Evaluation of trainings

- Changes in participant awareness of
technologies and program offerings
- Number of scoping studies



Link

#

9

I,
12

Impact

Increased awareness turned into
increased likelihood of measure
installation.

Increased ability to make energy
efficiency investments turned into

increased likelihood of measure
installation.

Reduction in energy use

Maintenance of optimum equipment
performance

Maintenance of optimum equipment
performance

Reduction in energy use

Persistent reductions in energy use

Persistent reductions in energy use

Persistent reductions in energy use

Program Theory

Effectively addressing informational and attitudinal barriers by
providing potential participants with information about energy-
efficiency options is expected to increase the likelihood of measure
installation.

Effectively addressing financial resource barriers by providing potential
participants with incentives is expected to increase the likelihood of
measure installation.

Installing cost-effective measures offered through the Program is
expected to generate real energy savings. Confirmation of proper
operation by an independent third-party ensures that equipment
operates at optimum efficiency, delivering the best possible savings.

Monitoring by trained staff ensures that equipment operates at
optimum efficiency.

In addition to the initial incentives paid on installation, the program
pays performance incentives over the two years following installation.
This will motivate proper equipment maintenance to optimize energy
savings.

Maintenance of equipment at optimum efficiency delivers the best
possible savings.

Continued operation of the installed measures will contribute to the
sustainability of savings.

Even if the Program's marketing and outreach and technology analysis
do not result in immediate program participation, they should
increase awareness and understanding of energy efficiency
opportunities, which eventually will lead to the adoption of energy
efficiency measures

Continued maintenance of the installed measures will contribute to
the sustainability of savings.

Potential Indicators

- Changes in participant awareness
and knowledge of specific energy
efficiency options

- Changes in likelihood that
participants will install measures

- Number of incentive applications

- Average reduction in kWh and kW

- Benchmarking equipment operation
against known standards

- Periodic assessment of staff's
knowledge and maintenance activities
- Benchmarking equipment operation
against known standards

- Periodic assessment of staff's
knowledge and maintenance activities

- Average reduction in kWh and kW
- Ex post estimates of long-term

energy savings

- Ex post estimates of long-term
energy savings

- Ex post estimates of long-term
energy savings
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Link

Impact

Potential participants educated about
program through program
partnerships in the Ag community;
seminars for producers and/or
dealers at farm events; articles in Ag
Alert newsletter; literature
distributed by direct mail and other
means; and direct telephone contact

Information and application
assistance provided to interested
potential customers through a call
center, website, mail, fax, and email.

Measures installed and applications
for incentives completed

Affidavits of completion signed,
leading to incentive payment

Incentives provided

Verifications are completed

Increased awareness leads to
increased understanding and
likelihood of participation

Increased awareness leads directly to
increased likelihood of participation

Table5. DEEP Program Theory and Link Explanation

Program Theory

Dairy producers are hard to reach. Using multiple marketing outreach
methods offers the best opportunity to reach this market. Exploiting
existing relationships with dairy equipment dealers and the wider
agricultural community (Farm Bureau, CA Extension Service, CA
Dept. of Food and Agriculture, etc.) provides an additional channel to
reach the target sector and ensures that producers hear about the
program through multiple, trusted sources.

The Program offers five prescriptive measures and one calculated
custom lighting package. No energy audits are performed in this
program, so no face-to-face customer contact is required. Instead, the
Program offers multiple user-friendly methods for obtaining program
information and application assistance (including assistance with
calculating energy savings), reducing the informational burden on the
customers. Applications can be completed by telephone.

Customers can install all program measures themselves or with
assistance from vendors: none require dealing with a contractor.
Prior to paying incentives, the implementer requires an affidavit of
completion signed by both the customer and the vendor.

Providing incentives increases the ability of customers to make energy
efficiency investments, overcoming one of the barriers to participation

In addition to affidavits of completion, the implementer performs on-
site verifications at randomly selected group of 5% of sites prior to
incentive payment. This process minimizes the customer burden as
well as the program cost, while providing sufficient on-site verification
to indicate an unacceptable level of incorrect documentation.
Marketing and Outreach channels provide information on accessing
Customer Assistance, where potential participants can get additional
program information and/or assistance with applications, reducing the
informational burden and associated barriers.

Marketing and Outreach channels provide sufficient information for
some potential participants to estimate savings and complete
applications without the need to contact Customer Assistance.

Potential Indicators

- Number of customers contacted

- Number of customers recruited

- Awareness and assessment of
brochures, seminars, articles

- Change in awareness of energy
efficiency options

- Number of partnerships established
- Number of customers who received
program information from partners

- Number of calls, letters, faxes, and
emails received and answered

- Number of website hits

- Change in awareness/ understanding
of energy efficiency options

- Intention to participate

- Number of applications completed
- Number measures installed, by type

- Amount of incentive calculated at
time of application vs. that realized
after completion of project (i.e. at

verification).

- Number and percent of verifications
indicating incorrect documentation
- Types of documentation error

- Marketing/Outreach channel cited as
source of information on program

- Number of applications completed
without need to contact Customer
Assistance



;mk Impact Program Theory Potential Indicators
- Customers' ratings of the effect of

Through multiple Customer Assistance channels, Program staff can . .
Customer Assistance on decision to

9 Increased understanding of program  answer customers' questions about measures and incentives and can Articiate
leads to participation help calculate energy savings and incentives. This can help "close the P P —
"o ; - Customers' ratings of the value of
deal” with already-interested customers.

Customer Assistance
Increased ability to make energy
efficiency investments turned into
increased likelihood of measure
installation.

Effectively addressing financial resource barriers by providing potential
participants with incentives is expected to increase the likelihood of - Number of incentive applications
measure installation.

Installing cost-effective measures offered through the Program is
expected to generate real energy savings.

Proper maintenance of the installed measures will contribute to the - Ex post estimates of long-term energy
sustainability of savings. savings

Although not explicitly stated in program documentation, an implicit
aspect of the program theory is that increased awareness of energy
13 Persistent energy reductions efficiency opportunities will increase the likelihood of eventual
implementation of energy efficient measures, even if not done as part
of the DEEP program. This will produce eventual energy savings.

I Reduction in energy use - Average reduction in kWh and kW

12 Persistent reductions in energy use

- Ex post estimates of long-term energy
savings




Figure6. Industrial Cold Storage/Food Processing Efficiency (ICS/FPE) Program L ogic M odel

Key:

Logic Model for On Site Industrial Cold Storage/Food Processing Efficiency (ICS/FPE) Program

1-15 Link Identification
————» Indirect influence
—®  Lesser influence
—p  Creater influence

Inpuis: Funds, experienced staff, market knowledge, network of partners.
Actiites Marketing and Pro oo FME Y
i LI . Past-installation EMA& Y
Quireach Audits Management Cash acenived of calnlated-savings
Frojects
Y Y Y Y Y

Ouiputs Brochures, semminars, it

b ® 2 A pplications :

presentations, calls, Aud.ﬂts tand ere— TR vt Inspections, EM&EV
wendor networks presentationg . performed

I T T T

1 2

; ! i g

Short Term + +
Dutcomes
Increased awareness of benefits of Increased awareness of EE Installation by custorner of :
facility assessment and incentive i —— opportunities and potential T—m  deerned- andcaloulated-  |og—3 Increased ability to
award prograrn costs and benefits SEVINGS measttes make EE irvestrents
I
[
10 9
Intermediate HEBs: reduction of
Ouicomes downtime & maintenance Reduce energy use (KW
cogts, increased market and kWh)
profile
I
12 11
|
Y
Long Term Increased awareness of EE Persistent and
O::i%:nmes within the refrigeration and |-#——13 increased energy
food processing sector reductions




Potential participants educated about
program through direct mail and
telephone contact, site visits,
networking with equipment vendors,
seminars, industry conferences, and
trade events.

Awareness of energy efficiency
opportunities and potential costs and
benefits increased

Measures installed and applications
for incentives completed

Incentives provided

Verification of installation leads to
payment of incentive

Increased awareness turned into
increased understanding of energy
efficiency opportunities.

Increased awareness turned into

Table 6. ICS/FPE Program Theory and Link Explanation

Program Theory

The marketing plan uses multiple channels to identify eligible
customers, and then targets them with focused marketing pieces,
followed by direct contact by implementer staff to present program
features and benefits face-to-face. This should reduce the burden to
the customer of obtaining program information. Moreover, by
educating vendors about the program and how they will benefit from
increased sales, the implementer will achieve additional assistance in
promoting the program.

Energy efficiency is not a high priority for companies in the
refrigerated warehouse and food processing segment, which therefore
require short payback periods and high returns on investment to
justify investments. Audits identify effective measures, associated
costs, incentives and financial benefits. It is expected that they will
identify opportunities for energy savings of 10% to 30%, making the
case for investment.

Customers can install recommended measures on their own or can
hire an outside contractor to install them. The implementer does not
install equipment. This allows customers to choose a contractor with
whom they are familiar.

Providing incentives increases the ability of customers to make energy
efficiency investments, overcoming one of the barriers to
participation.

Conducting site visits to verify all measures ensures that only properly
installed and documented measures result in incentives

Effectively addressing informational barriers by providing potential
participants with information about program offerings is expected to
increase the likelihood of undergoing an audit.

Effectively addressing informational and attitudinal barriers by

Potential Indicators

- Number of customers contacted

- Number of customers recruited

- Awareness and assessment of
brochures, seminars, presentations at
conferences and trade events

- Change in awareness of energy
efficiency options

- Number of vendors recruited

- Number of customers referred to the

program information by vendors

- Number of audits/feasibility studies
completed and presentations made
- Participant knowledge and
understanding of opportunities and
benefits

- Number of applications completed
- Number measures installed, by type

- Total amount of deemed incentives
provided

- For each custom project, amount of
incentive calculated at time of
application vs. actual incentive at
completion of project

- Number of installations verified

- Changes in participant awareness and
knowledge of technologies and
program offerings

- Changes in likelihood that participants
will undergo an audit

- Number of audits performed
- Changes in participant awareness and



Link

Impact

increased likelihood of measure
installation.

Increased ability to make energy
efficiency investments turned into
increased likelihood of measure
installation.

Reduction in energy use

Realization of NEBs

Persistent reductions in energy use

Information about program spreads
by word of mouth

Increased awareness turned into
increased energy reductions

Program Theory

providing potential participants with information about energy-
efficiency options and additional information about the benefits of
bundling is expected to increase the likelihood of measure installation.

Effectively addressing financial resource barriers by providing potential
participants with incentives is expected to increase the likelihood of
measure installation.

Installing cost-effective measures offered through the Program is
expected to generate real energy savings.

Because of the barriers to investment in new systems, existing
systems likely are out of date. Modernizing them will result in
reduction of downtime and maintenance costs. It also will increase the
company's market profile and attractiveness to future potential
buyers.

Proper maintenance of the installed measures will contribute to the
sustainability of savings.

Within this tight-knit segment, information about what works at one
facility is shared with the operations staff of other facilities.

In a competitive, tight-knit market, the energy and non-energy
benefits realized by program participants will motivate competitors to
seek similar benefits either through the program or outside the
program.

Potential Indicators

knowledge of specific energy efficiency
options

- Changes in likelihood that participants
will install measures

- Number of incentive applications

- Average reduction in kWh and kW

- Average downtime

- Average maintenance costs or
perception of change in maintenance
costs

- Ex post estimates of long-term energy
savings

- Number of potential customers
reporting of word-of-mouth
information about the program

- Ex post estimates of long-term energy
savings
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Link

Impact

Ag community is made aware of the
program through PG&E S&S staff

School- and community-based Ag-
related non-profit organizations and
athletic teams are recruited to carry out
outreach and lead generation

Members of school- and community-
based organizations are trained on lead
generation

Program information is provided via
toll-free telephone number

Applications are distributed to leads
generated through program outreach
and to customers who call toll-free
number

Lighting measures to be installed are
identified

Development of program interest
among members of school-/community-
based organizations leads to acquisition
of useful knowledge and skills

Acquisition of useful knowledge and
skills leads to effective program
communication, lead generation

Acquisition of program understanding
by PG&E S&S staff leads to effective

marketing of program to Ag customers

Table7. LCP Program Theory and Link Explanation

Program Theory

PG&E S&S staff have frequent contact with Ag customers.
Recruiting them increases the program's reach into this
market.

Involvement in the program is presented as a fundraising
activity as well as a way to learn about energy efficiency. The
organizations and teams receive payment for each lead that
results in an installation, so they are motivated to become
involved in the program.

Providing training on program content and lead generation
enables the recruited individuals to sell the program more
effectively to members of the Ag community.

Offering program information by via a toll-free telephone
number reduces uncertainty about the program and
increases interest. Callers may request an application for an
assessment if they have not received one from a PG&E S&S
representative or through program outreach.

Completed applications enable the implementer to track
program activity and assign technicians to carry out
assessments.

Trained program technicians identify the lighting measures
that will produce the most significant energy savings.
Members of school- and community-based organizations who
are interested in the program will be motivated to help it
succeed and therefore interested in acquiring knowledge
about the program and lead generation skills to put into use
in the field.

Members of agricultural communities are motivated by the
desire to assist school- and community-based organizations
and sports teams, which will increase the likelihood of
participation.

PG&E S&S staff are a trusted source of energy-related
information among their Ag customers. Their marketing of
this program to Ag customers increases its legitimacy,
thereby increasing the likelihood of participation.

Potential Indicators

- Number of presentations made to S&S staff
- S&S staff intentions to market the program
to Ag customers

- Number of presentations made to
organizations and sports teams

- Number of persons recruited and educated
- Assessment of value of information
provided

- Number of persons trained
- Assessment of value of training

- Number of calls taken
- Participant/nonparticipant satisfaction with
service

- Number of applications distributed and
completed

- Number of applications by source (toll-free
or student/community outreach)

- Number and type of measures identified by
customer, customer type, size of facility, etc.

- Number of persons trained
- Assessment of acquired skills

- Number of leads generated
- Outcome of each lead

- Number of S&S staff members who say
they have discussed the program with Ag
customers

- Number of Ag customers who attribute
participation to S&S staff influence



Link

Impact

Requests for assessment leads to
identification of lighting measures to be
installed

Lighting measures are installed at no
cost to participant

Reduction in energy use

School-/community-based organizations
refer the program to other similar
organizations

Increased program knowledge among
school-/community-based organizations
leads to increased energy efficiency
awareness in Ag community

Successful reduction in energy use leads
to increased energy efficiency awareness
in Ag community

Increased energy efficiency awareness
leads to higher participation

Persistent reductions in energy use

Program Theory

Ag customers who request assessments will already have
received program information from sources they trust or
would like to help. Therefore, they will be receptive to the
recommendations of trained program technicians regarding
the lighting measures that will produce the most significant
energy savings.

Free direct install of lighting measures removes any barrier
associated with up-front cost.

Installing cost-effective measures offered through the
program is expected to generate real energy savings.

Information about fund-raising opportunities is spread among
similar organizations, creating additional opportunities to
generate leads.

Through participation in lead generation activities, additional
school- and community-based organizations will create
increased program awareness.

Within this tight-knit segment, information about what works
for one participant is shared with other Ag customers.

The same motives that lead to participation among those
initially affected by program outreach will lead to
participation among those reached later. The impact of
outreach will be enhanced by knowledge of the success
others had in reducing energy costs.

Continued operation of the low-energy lighting measures,
combined with energy savings gained by new recruits, will
contribute to long-term savings.

Potential Indicators

- Number and type of measures identified by
customer, customer type, size of facility, etc.

- Number and type of measures installed by

customer, customer type, size of facility, etc.

- Satisfaction with installed measures

- Average reduction in kWh

- Program awareness among other
organizations

- Number of organizations reporting of
word-of-mouth information about the
program

- Number of leads generated

- Number of potential customers reporting
of word-of-mouth information about the

program

- Number of customers participating as a
result of later outreach or word of mouth

- Ex post estimates of long-term energy
savings
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PG&E AFP Program Offerings
Non Residential Customers
¢ New Construction (NRNC)

(0]
(0]
(0]
(0]
(0]

(o]

-Technical Assistance
-Owner Incentives
-Design Team Incentives
-Education

-Whole Building Approach
-Systems Approach

e Retrofit (NRR)

(0]
(0]
(0]
(0]
(0]

-Refrigeration System Upgrades

-Chiller and HVAC Replacement

-Lighting System, -Boiler, and Energy Management -Retrofit in Schools
-Variable Speed Drives and Efficient Motors in Processing Plant

-Steam System -Waste Heat Recovery

e Solar Panels

e Lighting

(o]

O O O O

-Ceramic Metal Halide (CMH)
-Halogen Infrared (HIR)

-Parabolic Aluminized Reflector (PAR)
-Light Emitting Diodes (LEDs)

-High Efficiency T8 Lamps

Food Processing

e Compressed Air Systems

(o]

O O O O O

(o]

-Efficient Air Compressors

-Compressor Setpoint

-Distribution Pressure

-Automatic Drains

-Air Dryers

-Automatic Sequencer

-Air Storage, Flow Control Valves, Pressure Regulators

-Efficient Nozzles and Blowers

e -Energy Analyses

e -Energy Efficiency

e -Customized Energy -Efficiency/Demand Response Incentive

e -Energy Management -Education and Training

¢ Plastic Strip Curtains

Agriculture

e Lighting

(o]

Energy Efficient Electric Motors

0 Agricultural Pump Motors

(o]

Other (see other subsectors) -



Dairies

Variable Frequency Drives (VFDs)

-Premium Efficiency Motors (PEMs)

-Fans

-Lighting

-Refrigeration Systems

-Compressed Air Systems

-Demand Response Technologies

-Energy Analyses

-Energy Efficiency

-Customized Energy - Efficiency/Demand Response Incentive

-Energy Management -Education and Training

Wineries

-Lighting and Controls

-Refrigeration

-Tank Insulation

-Process Loads

-Wastewater Treatment Processes

-Efficient Irrigation

-Demand Response Technologies

-Energy Analyses

-Energy Efficiency

-Customized Energy Efficiency/Demand Response Incentive

-Energy Management Education and Training

Refrigerated Warehouses

Evaporative and Air Condensers

-Efficient Compressors

-Computer Controls

-Efficient Evaporator Fans

-Insulation

-High-Efficiency Lighting and Controls
-Energy Analyses

-Energy Efficiency

O O 0O O O o oo

-Energy Management -Education and Training

Green houses

-Heat Curtains
-Infrared Film

-Efficient Boilers

-Customized Energy Efficiency/Demand Response Incentive



e -Under-Bench or Root-Zone Heating
e -Horizontal Air Flow (HAF) Fans

e -Ventilation Fans

e  -Premium Efficiency Motors (PEMs)

e -Natural Ventilation

e -Movable Benches

e -Lighting

e -Energy Analyses

Pumps & Pumping Systems

e -Pump Retrofit and Replacement

(o]

O O O o O oo

-Trimming the Impeller

-Well Rehabilitation

-Premium Efficiency Motors
-Correct Sizing of Pumps
-Adjustable Speed Drives (ASDs)
-Irrigation System Conversions
-Pump Efficiency Tests

-Pump Retrofit Incentives

-Pumping Efficiency Education and Training

e -Customized Energy Efficiency/Demand Response Incentive
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Date: March 3, 2008

To: Tsosie Reyhner, PG&E
Patsy Dugger, PG&E

From: Kerstin Rock

Re: Proposed Changes in Codes & Standards in the Food Processing &
Agricultural Sector

PG&E retained Quantec to conduct a process evaluation of its in-house and Third-Party
programs in the Food Processing and Agricultural sector, with specific focus on agriculture,
greenhouses, dairies, wineries, food processing refrigerated warehouses, and irrigation Per the
request from PG& E, Quantec researched potential changes to Caifornia’ s Codes & Standards
(C&S) that might affect this sector. This memorandum provides a summary of our findings.

Executive Summary

Our findings are based on the following data collection activities. 1) detailed review of the
relevant documents available from online sources, 2) phone interviews with subject matter
expertsat each of the three primary Investor Owned Utilities (I0U) in California, and 3) review
of technical documents provided by subject matter experts. Specifically, our research focused on
identifying potential changes to California Title 20 Appliance Standards and Title 24 Building
Standards that might affect PG& E’s food processing and agricultural sector between 2009 and
2011.

Based on our review of these data, we conclude that there are no likely changes to California
Title 20 Appliance Standards before 2011 that would impact the Food Processing & Agricultural
sector. Regarding California Title 24 Building Standards, our research suggests the potential for
C& Schanges for refrigerated warehouses. Specifically, the following codes are most likely to
change for these applications:

e Insulation Levels
e Evaporator Fan Controls

e Condenser Fan Controls
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e Compressor Plant Controls
e Interior Light Levels

Given the seven subsectors targeted by PG& E’ s program, the proposed changes have a potential
of impacting all targeted subsectors except irrigation. documented program savings.

While lack of detailed program data precluded a detailed analysis of the potential impact on
program savings related to these changes, Quantec developed a worst-case scenario that assumed
that the savings associated with any measure that fully and/or partially could be impacted by the
proposed changes would no longer count toward Program savings goals. Using 2006/2007
program data, the findings of our analysis suggests that the upper bound of the savings impact
would be 25,560 MWh, or 23% of total.

However, dueto the fact that the proposed C& S changes have not yet been approved by the
CEC, the actual changes and thus their likely impact on the Program, might differ from the ones
outlined in this report.

Background

Resulting from a legislative mandate to reduce statewide energy consumption, in 1976 California
enacted a satewide appliance standards (Title 20) followed by a statewide building standards
(Title 24) in 1978.

The standards are updated periodically to account for advancing energy efficiency technologies.
The California Energy Commission (CEC) is the state’s primary energy policy agency and
resides over the changes to the standards. Each utility can submit proposals for C& S changes to
the CEC who will review the proposals and integrate any changes, if approved. The CEC
reviews all code and standard recommendations put forth by any of California’s utility
companies.

Methodology

The key objectives for this research was to identify likely changes to the California C& S that
have potential to impact the food processing and agricultural sector between 2009 and 2011.

The key tasks completed include:
e Review of the legislative process related to changing C&S in California

e Detailed review of documents and information available from online sources



Page 3

e Interviewswith subject matter experts a each of the three" Investor Owned Utilities
(I0V) in Cdlifornia

e Review of technical documents provided by subject matter experts.

Findings

Following is a summary of our findings regarding proposed relevant changes to the Appliance
(Title 20) and Building Standards (Title 24).

Appliance Standards (Title 20)

Based on feedback from the interviewed utility representatives there are no changes expected
with regard to any appliance standards impacting the food processing and agricultural sector.

Building Standards (Title 24)

Our research identified a current proposal from PG& E to make change to Title 24 that will, if
adopted, impact the food processing and agricultural sector. The proposal is based on the
findings of a case study of refrigerated warehouses recently completed by PG&E. Specifically,
the case study identified building insulation levels, evaporator fan controls, condenser fan
controls, compressor plant controls and interior lighting levels as opportunities for C&S
improvements. In general, Title 24 governs C& S for applications with a floor area greater than
3,000 square feet, while those application smaller than 3,000 square feet are captured under Title
20.

Based on its findings from the Refrigerated Warehouse case study, following is an outline of the
proposed changes to Title 24 by equipment type:

Minimum R-Valuesfor Freezersand Coolers

e Require adoption of Title 20 minimum specifications for floor insulation R-Values for
freezer spaces. The recommended floor R-Value would increase to R-36.

Evaporators:

e Require that small evaporator and condenser fans of less than 1 hp be equipped with an
electronically commutated motor (ECM). This would match what already is required for
Title 20 walk-in coolers and freezers but is not currently required by Title 24.

1 Subject matter experts contacted included Randall Higa, Southern California Edison , Jerine Ahmed, Sempra

Utilities, (San Diego Gas & Electric (SDG&E) and Southern California Gas Co. (SCG),and Gary Fernstrom, Pacific
Gas & Electric (PG&E
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e Set up mandatory requirement for variable speed controls on evaporator fan motors. This
requirement would be compatible with the Title 20 requirement for ECM’s on walk-in
evaporators. For stand-alone split refrigeration circuits served by a single compressor
system, this requirement would be exempt, but would require an ECM if the compressor
motor is less than 1 hp.

Condensers

e Set up mandatory requirement for evaporative condensers on ammonia-based
refrigeration systems. This application is already a standard practice in the industry and
therefore, meeting this requirement should not pose a problem.

e Adopt the current Title 20 requirement for either permanent-split capacitors (PSC) or
ECM motors on condenser fans.

e Recommend using variable-speed drives (V SD) when combined with floating head
pressure controls.

Compressors

e Require variable-speed controls on at least one compressor per suction group on
refrigeration plants with screw compressors or a combination of slide valve controls and
parallel-unequal compressor sizing strategies that can attain an equivalent part-load
performance to a compressor line with one VSD compressor.

e Requireall compressors and accessories are capable of operating at a minimum
condensing temperature of 70 Degrees Fahrenheit.

Lighting:

e Require maximum Lighting Power Density (LPD) for refrigerated warehouses to not
exceed 0.6 Watts per Square Foot.

e Require bi-level lighting controls in storage spaces.

Potential Program I mplications

As part of our process evaluation, Quantec received a download of the program database
containing program data for 2006 and 2007. In an effort to develop a rough estimate of the
potential program impacts, specifically the potential change in savings potential related to some
measures becoming partially or fully obsolete due to the proposed changes in C& S, Quantec
conducted adetailed analysis of the data contained in the program database. Analysis of the
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available data revealed that over the two year period, atotal 15 target market measures were
installed across the seven targeted subsectors’ by the Food Processing & Agricultural sector.

Appendix 1.provides a summary of the distribution of measures and associated electric (kwWh)
and gas (Therms) savings for each subsector.

Appendix 2. shows the distribution of measures including their associated end use, and electric
and gas savings.

AsAppendix 2. indicates, 14 % of the measures are identified as being “custom” measures. The
data set available to Quantec for this analysis did not include sufficient detail for these measures
to clearly determine the specific nature of these projects. Given that, we were precluded from
conducting a comprehensive assessment of the likely impact of the proposed C& S changes on
the Program savings potential. However, the data did allow for the development of aworst case-
scenario estimate of the C& S changes on the Program’ s savings.

The scenario was develop using the following four steps:
1. Develop alist of actual target market measures installed during 2006/2007 (Appendix 1.)

2. Using the kWh savings to estimate the percentage of savings associated to each measure
end use category (Appendix 2.)

3. Using engineering judgment, identify the measures that, either directly or indirectly,
could be impacted if all C& S changes discussed in this memorandum were to be adopted
(Table 1)

4. Add the total amount of kWh savings for al identified measures (Table 2)

Using the data shown in Appendix 1, Quantec engineers using professional judgment developed
and identified all measures that potentially might be impacted by the adoption of the proposed
C& S changes (Table 1). Considering the sum of the combined savings of these measures as the
upper bound to the potential impact on savings potential, our analysis indicates that the measures
in questionrepresented 25,560 MWh, or 23% of the total program savings during 2006/2007.
The measures were distributed over 135 participants or roughly 19% of the total program
participation over the two-year period.

2 Agriculture, Dairy, Food Processing, Greenhouses, Irrigation, Wineries, Refrigerated Warehouses.
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Table 1. Affected M easur es from Tar get Database

kWh
MEASURE_DESCRIPTION END USE FREQUENCY MEDIAN | SUM Raw kWh Total
AIR COMPRESSER SYSTEM CHANGE/MODIFY Refrigeration 27 106,351 4,627,390 4.1%
FLOATING HEAD PRESSURE (AIR-COOLED) Refrigeration 2 227,988 455,975 0.4%
HIGH EFFICIENCY LIGHTING Lighting 16 56,244 5,858,206 5.2%
HVAC ADJUSTABLE SPEED DRIVE Motors 3 20,610 358,729 0.3%
HVAC CONTROLS HVAC 1 339,076 339,076 0.3%
HVAC ENERGY EFFICIENT MOTOR Motors 1 52,036 52,036 0.0%
HVAC OTHER MOTOR Motors 3 389,816 1,506,572 1.3%
IMPROVED PROFILE COMPRESSORS & SIZING Custom 3 69,918 139,836 0.1%
INSULATE BUILDING SHELL (CEILING, WALLS) Envelope 3 221,309 442,617 0.4%
PROCESS ADJUSTABLE SPEED DRIVE Motors 48 70,001 8,179,820 7.3%
PROCESS ENERGY EFFICIENT MOTOR Motors 9 13,258 813,347 0.7%
REFRIGERATION CHANGE/ADD Refrigeration 5 76,959 575,908 0.5%
REFRIGERATION CONTROLS Refrigeration 4 104,144 576,090 0.5%
REFRIGERATION FLOATING HEAD PRESSURE Refrigeration 1 - - 0.0%
REFRIGERATION OTHER Refrigeration 9 102,040 1,634,791 1.5%
Table2. Summary
Total Affected by C&S % Affected

MWh 112,549 25,560 23%

Therms 9,732,265 - -

Participants 703 135 19%

Conclusions

PG&E'’s strategy of enhancing energy efficiency in the Food Processing and Agricultural sector
specifically targets seven sectors: agriculture, greenhouses, dairies, wineries, food processing,
refrigerated warehouses, and irrigation. Based on our findings, the proposed changes have the
potential of impacting all but one of the targeted subsectors, namely irrigation. Specifically fruit
growers (agriculture), dairy farms and large commercial food processing facilities are most likely
to be impacted by the proposed changes. Furthermore, using the distribution of implemented
measures and their associated savings during 2006/2007, elimination of these measures due to
the proposed C& S changes would impact roughly 23% of program savings. This estimate

represents aworst-case scenario and is considered the upper bound based on historical data.

However, given that the proposed changes have not yet been approved by the CEC, the specific

changes to the C& S and thus their likely impact on the Program might differ from the ones

outlined in this memorandum.
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Appendix 1.
% of Total | % of Total

MEASURE_DESCRIPTION END USE FREQUENCY | kWh MEDIAN | kWh SUM | Therms MEDIAN | Therms SUM | kWh Therms
ADD HIGH EFFICIENCY CHILLER Cooling 8 109,944 2,612,764 0 0 2%
AG PUMPING (CUSTOMIZED) Pumps 4 0 0 0 0 -
AG PUMPS OTHER Pumps 6 45,466 2,353,654 0 0 2%
AIR COMPRESSER SYSTEM
CHANGE/MODIFY Refrigeration 27 106,351 4,627,390 0 0 4%
CHANGE/ADD OTHER EQUIPMENT Custom 15 116,313 5,200,175 0 0 5%
CHILLER CONTROLS/OPTIMIZER Cooling 1 1,973 1,973 0 0 0%
CMH INTEGRATED BALLAST PAR LAMPS | Lighting 1 1,193 1,193 0 0 0%
COOL ROOF Envelope 3 14,802 55,716 0 0 0%
DAYLIGHTING CONTROLS Lighting 2 22,036 44,071 0 0 0%
EXIT SIGN-LED-HIGH EFFICIENCY Lighting 23 2,108 92,746 0 0 0%
FIXTURE MH INT PULSE START - 176 -
399 WATTS BASE CASE Lighting 1 576 576 0 0 0%
FLOATING HEAD PRESSURE (AIR-
COOLED) Refrigeration 2 227,988 455,975 0 0 0%
GASFIRED BOILERS Boiler 1 79,638 79,638 12,348 12,348 - 0%
GOODCENTS A/C CYCLING - SWITCH Cooling 1 0 0 0 0 - -
HEAT CURTAINS Greenhouse 1 0 0 81,146 81,146 - 1%
HI EFF CL WSH Washer/Dryer 2 87 174 15 30 0% 0%
HI EFF DISHWASHER LEVEL 2 - EF >=
0.68 Dishwasher 5 151 757 3 15 0% 0%
HIGH EFF. VSD CHILLER Cooling 6 188,671 1,427,496 0 62,462 1% 1%
HIGH EFFICIENCY LIGHTING Lighting 16 56,244 5,858,206 0 0 5%
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Hot Water
HOT WATER OTHER Heating 4 0 0 101,970 448,158 - 5%
HVAC - OTHER HVAC 7 274,311 2,843,979 0 0 3%
HVAC ADJUSTABLE SPEED DRIVE Motors 3 20,610 358,729 0 0 0%
HVAC CONTROLS HVAC 1 339,076 339,076 0 0 0%
HVAC ENERGY EFFICIENT MOTOR Motors 1 52,036 52,036 0 0 0%
HVAC OTHER MOTOR Motors 3 389,816 1,506,572 0 0 1%
IMPROVED PROFILE COMPRESSORS &
SIZING Custom 3 69,918 139,836 0 0 0%
INSTALL RESET CONTROLS HVAC 4 0 0 -

Hot Water
INSTANT WATER HEATERS <= 75MBTUH | Heating 1 0 0 99 99 - 0%
INSULATE BUILDING SHELL (CEILING,
WALLS) Envelope 3 221,309 442,617 0%
LIGHTING - OTHER Lighting 24 155,617 8,140,937 7%
LIGHTING CONTROLS Lighting 1 70,258 70,258 0%
LIQUID SUBCOOLING & CONDENSATE
RECOVERY Cooling 1 0 0 0 0 -
MH FIXTURES - INDOOR Lighting 2 290,782 581,563 0 0 1%
NON-PROCESS BOILER CHANGE/ADD Boiler 25 0 1,802 31,055 3,055,436 0% 31%
NON-PROCESS BOILER CONTROLS Boiler 1 0 0 170,180 170,180 - 2%
NON-PROCESS BOILER ECONOMIZER Boiler 5 0 0 35,660 346,877 - 4%
NON-PROCESS BOILER HEAT
RECOVERY Boiler 4 0 9,814 48,702 - 1%
NON-PROCESS BOILER OTHER Boiler 2 0 12,600 25,199 - 0%
OVERSIZED CONDENSERS Refrigeration 4 370,089 1,585,840 0 0 1%
PACKAGED HVAC SYSTEMS HVAC 1 1,450 1,450 0 0 0%
PROCESS (CUSTOMIZED) Custom 109 94,085 34,412,376 0 1,196,218 31% 12%
PROCESS ADJUSTABLE SPEED DRIVE Motors 48 70,001 8,179,820 0 0 7%
PROCESS BOILER BURNERS Boiler 0 0 89,427 178,854 - 2%
PROCESS BOILER CHANGE/ADD Boiler 0 0 191,081 1,013,460 - 10%




Page 9

PROCESS BOILER HEAT RECOVERY Boiler 7 0 0 39,004 327,445 - 3%
PROCESS BOILER INSULATION Boiler 4 0 0 22,581 130,733 - 1%
PROCESS BOILER OTHER Boiler 16 0 0 28,737 1,871,662 - 19%
PROCESS CHANGE/ADD EQUIPMENT Custom 14 82,241 5,953,198 0 0 5%

PROCESS CONTROLS HVAC 5 0 250,000 0 0 0%

PROCESS ENERGY EFFICIENT MOTOR Motors 9 13,258 813,347 0 0 1%

PROCESS HEAT RECOVERY Heating 1 0 0 151,621 151,621 - 2%
PROCESS OTHER Custom 40 118,537 9,599,204 0 57,446 9% 1%
PUMP RETROFIT - APPLICATION

ASSISTANCE Pumps 35 0 375 0 0 0%

PUMP RETROFIT - ELECTRIC Pumps 89 30,201 5,837,870 0 0 5%
REFRIGERATION CHANGE/ADD Refrigeration 76,959 575,908 0 0 1%
REFRIGERATION CONTROLS Refrigeration 104,144 576,090 0 0 1%
REFRIGERATION FLOATING HEAD

PRESSURE Refrigeration 1 0 0 0 0 -
REFRIGERATION OTHER Refrigeration 9 102,040 1,634,791 1%
RETROCOMMISSIONING REPAIR OF

HARDWARE - 8 YR EUL Custom 1 0 0 14,763 14,763 - 0%
SOLAR INCENTIVE - EPBB Custom 2 294,470 588,939 0 0 1%

SPRINKLER TO MICRO, NO WELL,

VINEYARD Sprinklers 2 24,647 49,294 0 0 0%

STEAM TRAP - COMMERCIAL - ANY

PRESSURE Steam 17 0 0 4174 140,592 - 1%
STEAM TRAP - INDUSTRIAL HIGH

PRESSURE STEAM (> 15 PSIG) Steam 30 0 0 7,026 295,092 - 3%
STEAM TRAP - INDUSTRIAL LOW

PRESSURE STEAM ( < 15 PSIG) Steam 3 0 638 3,190 - 0%
TANK INSULATION (HIGH TEMP) Insulation 1 0 0 1,477 1,477 - 0%
WHOLE BUILDING (NRNC) Custom 4 267,587 1,258,209 0 0 1% -
WHOLE BUILDING (NRNC) - PROCESS Custom 14 198,509 3,942,148 0 99,060 4% 1%
TOTAL 703 4,705,485 112,548,767 1,005,416 9,732,265 100% 100%
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Appendix 2.

ENDUSE FREQUENCY MWh SUM THERMS SUM % OF TOTAL KWH %OF TOTAL THERMS
Boiler 73 81 7,180,896 0% 74%
Cooling 17 4,042 62,462 4% 1%
Custom 202 61,094 1,367,487 54% 14%
Dishwasher 5 1 15 0% 0%
Envelope 6 498 - 0% 0%
Greenhouse 1 81,146 0% 1%
Heating 1 151,621 0% 2%
Hot Water Heating | 5 - 448,257 0% 5%
HVAC 18 3,435 - 3% 0%
Insulation 1 - 1,477 0% 0%
Lighting 70 14,790 - 13% 0%
Motors 64 10,911 10% 0%
Pumps 134 8,192 7% 0%
Refrigeration 52 9,456 8% 0%
Sprinklers 2 49 - 0% 0%
Steam 50 - 438,874 0% 5%
Washer/Dryer 2 0 30 0% 0%
Grand Total 703 112,549 9,732,265 100% 100%
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