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SUMMARY OF PROGRAM
PERFORMANCE IN 2009

EXECUTIVE SUMMARY

INTRODUCTION

This 2009 Energy Efficiency Annual Report (EEAR) documents the performance of the
energy efficiency programs and services implemented by Massachusetts Electric Company
and Nantucket Electric Company (collectively “Company” or “National Grid"). These
programs and services were described by the Company in its “2009 Energy Efficiency
Plan” in Docket 08-129, and approved by the Department of Public Utilitiesin its order of
May 29, 2009.

In 2009, National Grid continued to implement energy efficiency programs and services
for its customers. These efforts built upon the Company’s established programmatic
framework and marketplace relationships, refining the focus of the programs to meet
explicit market-oriented objectives and increasing coordination and cooperation with other

regional utilities and other market participants.

REPORT ORGANIZATION
This report presents the findings of the Company’s evaluations of 2009 energy efficiency

programs, including:
e The kW and kWh impacts of the programs;
e The cost effectiveness of the programs;

e The achievement of performance metrics for market transformation and company-
specific initiatives;
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e The Company’sincentive in Massachusetts; and

e Feedback on program implementation.

Following this introduction, the report contains a summary of 2009 results, an overview of
the evaluation methodologies used in preparing this report, brief program descriptions and

impacts, and a summary of the shareholder incentive calculation.

Appendices present a glossary of terms and abbreviations (Appendix 1), a summary of
impact parameters (Appendix. 2), the detailed summary and program specific benefit and
cost calculations (Appendix. 3), a comparison of planned and actual, outsourced and in-
house expenditures (Appendix. 4), the incentive calculation including performance metric
achievements (Appendix. 5), summaries of completed evaluation studies (Appendix. 6),
documents and reports related to performance metrics (Appendix. 7), and detailed savings
calculations of the 2009 programs (Appendix. 8). The appendices aso include a progress
report on specific areas of interest to the Department of Public Utilities (Appendix. 9) and
an analysis of variances from planned savings, costs, and benefits on a program level
(Appendix 10).

SUMMARY OF 2009 RESULTS

TABLE 1
SAVINGS AND EXPENSES FOR 2009
Measurement Amount Units Per_ce_nt Change Cor_npanson
Preliminary Filed Target
Program Implementation Expenses $80.88| $ - Millions 0.0% 6.5%
Total Expenses $120.56| $ - Millions 0.0% 15.6%
Annual Energy Savings 189 GWh -33.4% -23.7%
Annual Summer Demand Savings 32.5 MW -14.1% -3.1%
Annual Winter Demand Savings 31.3 MW -43.9% -29.7%
Lifetime Energy Savings 2,224 GWh -23.4% -15.3%
Lifetime Demand Savings 415 MW -9.6% -0.8%
Total Resource Cost Test 3.10| Benefit/ Cost -18.5% -18.7%
Performance Incentive - After Taxes $6.10| $- Millions 62.9% -3.8%

A total of 388,221 customers participated in the Company’s 2009 energy efficiency
programs. 377,076 residential customers, 9,239 low-income customers, and 1,906
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commercia and industrial customers. Table 1 summarizes savings and expenses for 2009
programs and compares 2009 evaluated results to preliminary year end estimates and filed
targets. Evaluated lifetime energy savings in 2009 are 23.4% lower than the preliminary
year end estimate and 15.3% lower than the filed target. Evaluated lifetime demand
savings in 2009 are 9.6% lower than the preliminary year end estimate and 0.8% lower
than the filed target.

One additional benefit was calculated for the 2009 energy efficiency programs, although it
does not count towards cost effectiveness results or claimed savings or benefits. This is
Carbon Dioxide (CO2) emission reduction benefits not included in the value of avoided
energy. Evaluated CO2 reduction value was $63.0 million, 18% lower compared to the
2009 Plan. This benefit would add an additional 17% to the total resource benefits
reported in this report.

The final calculation of the Company’s 2009 incentive is $3.7 million after taxes. Thisis

3.8% lower than the filed target incentive.

The Company’s incentive for 2009 energy efficiency programs includes components that
consider savings, value, and performance metrics. The portion of the incentive related to
savings provides the Company with a reward for achieving lifetime energy savings,
lifetime demand savings, and non-electric benefits (NEBS) compared to goals established
in its 2009 Energy Efficiency Plan. In 2009, the Company exceeded its goals for NEBS,
while quantified energy savings and demand savings were less than target. It has earned
approximately 99% of the Design level incentive available for this component of the

incentive mechanism; approximately $1.6 million after taxes (see Appendix 5, Table 3).

The portion of the incentive related to value provides the Company with a reward for the
creation of net benefits as compared to the goal for net benefits established in its 2009
Energy Efficiency Plan. In 2009, the Company achieved approximately 92% of its Design
goa for net benefits and has earned approximately $1.1 million after taxes (see Appendix
5, Table 4).
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The portion of the incentive related to performance metrics provides the Company with a
reward for achieving other objectives related to its energy efficiency program efforts. In
2009, the Company earned approximately $1.0 million after taxes for achieving objectives
under this component of the incentive mechanism. See Appendix 5, Table 5 for a
summary of results for each performance metric applicable in 2009.

Residential Programs

In 2009, the Company implemented Residential Non-Low-Income programs that are
categorized in six benefit-cost ratio (BCR) activities including Residentia Lost
Opportunity (ENERGY STAR® Homes), Residentiadl HVAC, Residential Retrofit 1-4
(Residential  Conservation Services or RCS), Residential Retrofit Multifamily
(EnergyWise), Residential Lighting, and Residential Appliances. Table 2 provides a
summary of preliminary year end results and evaluated results for each of these BCR
activities. It also provides a summary of the dollar value of benefits and costs for each
BCR activity.

TABLE 2
SUMMARY OF RESIDENTIAL BCR ACTIVITIES
Benefit-Cost Ratio Lifetime MWH Lifetime kW Lifetime $ NEB TRC Values
Activity Preliminary | Evaluated | Preliminary | Evaluated | Preliminary Evaluated $-Benefits $-Costs

A02a Residential Lost Opportunity 13,478 13,478 7,338 7,338 $4,377,580] $4,377,580 $6,939,270 $2,288,491
A02b Residential HVAC 18,817 19,641 10,578 10,578 ($333,923)]  ($333,923) $3,655,922 $2,549,746
A03a Residential Retrofit 1-4 94,927 94,927 45,253 45,253 $21,261,591| $21,261,591] $38,812,620 $14,167,182
A03b Residential Retrofit Multifamily 129,037 120,595 9,037 8,623 $7,488,500] $7,036,463| $18,748,575 $5,766,542
A04a Residential Lighting 952,156 302,294 63,062 32,960 $7,046,144] $2,519,381| $39,234,371 $6,537,325
A04b Residential Appliances 40,985 40,985 6,225 6,225 $0 $0 $5,223,999 $2,256,273

1,249,401 591,921 141,494 110,977 $39,839,892 | $34,861,092 | $112,614,756 $33,565,559

As shown in Table 2, Residential program efforts have produced over $112.6 million in
benefits at a cost of approximately $33.6 million. These programs were cost effective
overall with aBCR of 3.35.

Figures 1 through 4 illustrate the contribution of each Residential program implemented in
2009 to: Residential Lifetime MWh (Figure 1), Residential Lifetime kW (Figure 2),
Residential Lifetime $ NEB (Figure 3), and Residentia Total Resource Costs (TRC)
Values (Figure 4). Figures 1 through 3 provide a comparison of preliminary year end

results to evaluated results. Figure 4 provides a comparison of achieved benefits and costs.
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FIGURE 3 - RESIDENTIAL LIFETIME $ NEB
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L ow-Income Programs

In 2009, the Company provided energy efficiency services to its Low-Income customers
that are categorized in three BCR activities including Low-Income Lost Opportunity
(ENERGY STAR® Homes — Low-Income), Low-Income Retrofit 1-4 (Appliance
Management Program or AMP), and Low-Income Multifamily Retrofit (Multifamily LI
EnergyWise). Table 3 provides a summary of preliminary year end results and evaluated
results for each of these BCR activities. It also provides a summary of the dollar value of

benefits and costs for each BCR activity.

TABLE 3
SUMMARY OF LOW INCOME BCR ACTIVITIES
Benefit-Cost Ratio Lifetime MWH Lifetime kW Lifetime $ NEB TRC Values
Activity Preliminary | Evaluated | Preliminary | Evaluated | Preliminary | Evaluated $-Benefits $-Costs
B02a Low-Income Lost Opportunity 1,577 1,577 921 921 $478,384 $478,384 $796,557 $379,384
B03a Low-Income Retrofit 1-4 53,161 53,161 5,473 5473| $16,200,742| $16,200,742| $21,763,317 | $7,344,535
B03b Low-Income Multifamily Retrofit 64,666 61,225 5,780 5,548| $10,874,308| $10,110,103| $16,279,422 | $3,747,556
119,403 115,963 12,174 11,942 |$27,553,434 | $26,789,229 | $38,839,296 | $11,471,475

As shown in Table 3, Low-Income program efforts have produced aimost $39 million in
benefits at a cost of approximately $11.5 million. These programs were cost effective
overall with aBCR of 3.39.

Figures 5 through 8 illustrate the contribution of each L ow-Income program implemented
in 2009 to: Low-Income Lifetime MWh (Figure 5), Low-Income Lifetime kW (Figure 6),
Low-Income Lifetime $ NEB (Figure 7), and Low-Income TRC Vaues (Figure 8).
Figures 5 through 7 provide a comparison of preliminary year end results to evaluated

results. Figure 8 provides a comparison of achieved benefits and costs.
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FIGURE 7 - LOW INCOME LIFETIME $ NEB
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Commercial and Industrial Programs

In 2009, the Company provided energy efficiency services to its Commercia and
Industrial (C&I) customers that are categorized in three BCR activities including C&| Lost
Opportunity (Design 2000plus), Large C& I Retrofit (Energy Initiative), and Small C&|l
Retrofit (Small Business Services). Table 4 provides a summary of preliminary year end
results and evaluated results for each of these BCR activities. It also provides a summary
of the dollar value of benefits and costs for each BCR activity.

TABLE 4
SUMMARY OF C&I BCR ACTIVITIES
Benefit-Cost Ratio Lifetime MWH Lifetime kW Lifetime $ NEB TRC Values
Activity Preliminary | Evaluated | Preliminary | Evaluated [ Preliminary Evaluated $-Benefits $-Costs
C02a C&l Lost Opportunity 294,912 269,982 73,378 59,839 $103,403 $103,403| $37,456,779 $12,461,264
C03a Large C&l Retrofit 1,027,434 | 1,031,955 182,334 182,355| $4,438,761 $4,438,761| $142,776,114 $52,762,979
C03b Small C&l Retrofit 214,029 214,366 49,037 49,513 $2,317,265 $2,317,265| $34,819,621 $7,907,588
1,536,374 | 1,516,303 304,749 291,707 6,859,429 6,859,429 | $215,052,514 $73,131,831

As shown in Table 4, C&| program efforts have produced over $215 million in benefits at
a cost of approximately $73.1 million. These programs were cost effective overall with a
BCR of 2.94.

Figures 9 through 12 illustrate the contribution of each C&1 program implemented in 2009
to: C&I Lifetime MWh (Figure 9), C&I Lifetime kW (Figure 10), C&I Lifetime $ NEB
(Figure 11), and C&| Total Resource Costs (TRC) Values (Figure 12). Figures 9 through
11 provide a comparison of preliminary year end results to evaluated results. Figure 12

provides a comparison of achieved benefits and costs.
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FIGURE 11 - C&I LIFETIME $ NEB
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Variance Analysis of Programs

The Company conducted an analysis of the variance of evaluated program savings,
benefits and costs from Energy Efficiency Plan values. The results of this analysis, along
with related discussion of the reasons for some variances, may be found in Appendix 10.
All programs were cost effective in 2009. Savings, benefits, and Program Administrator
costs for several programs varied by more than 20% from planned estimates. The benefits
and savings for the Residential Lighting program varied by about 60% from planned
estimated because of evaluation results. Benefits, savings, and costs for Commercial and
Industrial Lost Opportunity and Retrofit programs varied from plan estimates by more than
20% due to economic conditions. Further information on these and other program

variances is found in Appendix 10.

Forward Capacity Market

In 2009, the Company continued to participate in 1ISO-New England’s (ISO-NE) capacity
market, which is in a transitional phase leading up to the beginning of the Forward
Capacity Market (FCM), which starts June 1, 2010. The Company submitted monthly
capacity performance reports to 1SO-NE representing demand reductions from the
measures installed from June 16, 2006 through December 31, 2007, in addition to
incremental demand savings from energy efficiency instalations in 2009. At year-end
2009, the Company had 100.3 MW of summer demand reduction and 136.6 MW of winter
demand reduction in the capacity market. The Company received transitional capacity
payments of $4,614,929 in 2009, which were reinvested in energy efficiency, and incurred
costs of $5,094 to administer its participation in the capacity market.
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OVERVIEW OF EVALUATION METHODOLOGIES

TYPESOF EVALUATION

The evaluation of 2009 energy efficiency program impacts reflects the Company’s efforts
to apply appropriate methodologies and adjust them for individual program characteristics.
The diverse nature of the programs, including the magnitude of preliminary kW and kWh
impacts, the number of customers served, and the end uses affected, calls for the adoption
of different evaluation approaches. Evauations of some programs use severa
methodologies to develop overal impact results and provide meaningful feedback on

program delivery and direction.

Survey Based | mpact Parameter Studies

Survey based impact parameter studies focus on the analysis of information collected
through customer surveys. They are generally used to measure free-ridership and
spillover. These studies thus provide timely feedback to program managers as well as input

to the impact evaluations.

Billing Analyses

Billing analyses involve the analysis of billing data, combined in some cases with survey
data, to determine impacts for programs where a large number of participants install
similar measures. Since billing data are available for all customers, billing analysis
techniques may include representative samples of both participants and non-participants in

an evauation.
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Site Specific M easurement Analyses

Impact evaluations for many of the end uses and programs covered in this report rely on
engineering estimates that are based on site specific metering and on-site or telephone

assessments of measure performance and persistence.

Appendix 6 provides summaries for evaluation studies performed since the last Energy

Efficiency Annual Report, including a summary of recommendations and resulting actions.

GENERIC IMPACT EQUATIONS

The general form of the impact equation for most measuresinstalled is:

Net Impacts = Gross Impacts * Realization Rate* (1 - Free-ridership + Spillover)

Redlization rates are study specific parameters which typicaly compare the energy or
demand performance of installed equipment to initial estimates of performance. They are

based on engineering or billing analyses.

Free-ridership and spillover rates for all programs are summarized with their sources in
Appendix 2. Asrequired in D.T.E. 98-100, free-ridership includes both partial and pure
free-ridership. Free-ridership and spillover rates for all C&| programs were determined as
part of the “2009 Commercial and Industrial Programs Free-Ridership and Spillover
Study,” summarized in Appendix 6, Study 1. Free-ridership was assessed through a survey
of a sample of program participants and design professionals and vendors. Free-ridership
rates for each measure category were weighted by the preliminary kWh savings attributed
to each survey respondent. Free-ridership rates for all other programs came from surveys

conducted in previous years.

In energy efficiency programs, spillover may occur among both participants and non-

participants. Both participant and non-participant spillover were used in the calculation of

MAOQO9-EEAR 08/02/10 Page 15 of 89



savings for the C&1 programs and Residential Lighting Program, consistent with D.T.E.
98-100.

Finally, estimated measure lives were applied to net annual kW and kWh to calculate
lifetime kW and MWh.

In 2005, the Massachusetts Joint Utilities completed a measure life study which reviewed
and updated the C&| measure lives. The measure lives identified in this study (see the
2005 EEAR, Appendix 7, Study 2), were used to determine the lifetime savings reported
for 2009. It isimportant to note that these estimates of measure life incorporate the effects
of measure persistence. Therefore, no additional adjustment for measure persistence is

required when assessing new savings.

For new impact evaluation studies provided in this EEAR and for reporting 2009 results,
the Company used a definition of summer and winter peak periods for the determination of
coincident demand savings. The definition is consistent with the one used by ISO-New
England in its capacity market, and reported by Synapse Energy Economics in its
“Avoided Energy Supply Costs in New England: 2007 Final Report,” (“Avoided Cost
Study”), included as Appendix C in the Company’s 2008 Energy Efficiency Plan. In the
Avoided Cost Study, “On-Peak” demand reduction was defined as the average load
reduction during non-holiday weekday hours of 1 PM to 5 PM in June, July and August
(summer peak load reduction), and 5 PM to 7 PM in December and January (winter peak
load reduction). This definition of peak was used in the 2009 Energy Efficiency Plan to
determine 2009 demand savings goals and to calculate the demand savings claimed in this
EEAR. The capacity values developed in the Avoided Cost Study and used to calculate
capacity benefits from energy efficiency are also consistent with this definition.
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PERFORMANCE METRICS

The achievement of market transformation and other objectives for 2009 was measured in
various ways relative to individual targets. The most common metric was the completion
of a designated action or set of actions. For these metrics, performance was demonstrated
through documentation of the completion of the action(s). Another common type of metric
was a numeric target. For these, performance was typically measured using program

tracking databases or other tracking mechanisms.

Appendix 5 summarizes the achievements for performance metrics in 2009. Supporting

documentation for the metric performance is provided in Appendix 7.
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IMPACTS BY BENEFIT-COST RATIO ACTIVITIES & END
USES

The following sections provide program descriptions and summarize the impact
evaluations for measures offered through the Company’s energy efficiency programs in
2009. Detailed benefit and cost information is provided by BCR activity in Appendix 3.

RESIDENTIAL NON-LOW-INCOME

The Residential Non-Low-Income energy efficiency programs have been categorized into
six BCR Activities. Residential Lost Opportunity, Residential HVAC, Residentia Retrofit
1-4, Residential Retrofit Multifamily, Residential Lighting, and Residential Appliances.

BCR Activities

Table 5 summarizes the results of these six BCR activities effortsin 2009.

TABLES

IMPACT BY RESIDENTIAL BCR ACTIVITIES

. . Benefit-

Benefit-Cost Ratio Annual Lifetime Cost Cost
Customers KWh per per
Activity kwh kw $NEB MWH kw $ NEB Activity TRC
Customer Customer

A02a Residential Lost Opportunity 768 1,112,076 1,448 354/ $ 361,187 13,478 7,338| $4,377,580| $2,288,491 $2,980 3.03
A02b Residential HVAC 4,213 1,179,685 280 811 (20,056) 19,641| 10,578 ($333,923) $2,549,746 $605 1.43
A03a Residential Retrofit 1-4 10,336 9,167,473 887| 2,295| $2,053,310 94,927| 45,253| $21,261,591| $14,167,182 $1,371 2.74
A03b Residential Retrofit Multifamily 7,700 7,224,187 938 530 421,516 120,595| 8,623| $7,036,463 5,766,542 $749 3.25
A04a Residential Lighting 335,142| 38,850,687 116 4,183 323,789 302,294| 32,960| $2519,381 6,537,325 $20 6.00
A04b Residential Appliances 17,755| 4,525,617 255 655 - 40,985| 6,225 $0 2,256,273 $127 2.32
TOTAL 375,914 62,059,725 165| 8,827] $3,139,746] 591,921({110,977| $34,861,092| $33,565,559 $89 3.36
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Residential Non-L ow Income Program Descriptions
Residential L ost Opportunity

ENERGY STAR® HOMES

|. Program Description

Residential Lost Opportunity is addressed entirely under the ENERGY STAR® Homes

program. Savings results and costs of this program are summarized in Table 5.

This program promotes energy efficiency in the design and construction of new homes,
regardless of heating fuel. It targets builders and homebuyers, offers technical assistance,
quality assurance inspections, and financial rebates. 1n 2009, participants could take one of
two paths through the program, either the ENERGY STAR® path or the Code Plus path.
The ENERGY STAR® path resulted in a participant’s home acquiring ENERGY STAR®
certification, whereas the Code Plus path provided a way for participants to incorporate
efficiency measures and methods into homes but not necessarily to achieve ENERGY
STAR® certification.

A total of 281 single family homes went through the program in 2009; 251 homes achieved
ENERGY STAR® certification and 30 were Code Plus. Of these 281 single family homes
210 have natura gas heat, 31 have ail, 20 have electric, and 20 have propane; 193 homes
had central air conditioning. There were 488 multifamily units in the program; 458 units
achieved ENERGY STAR® certification and 30 participated in Code Plus. Of the
multifamily units, 456 have natural gas heat and 32 use electricity as their primary heating
fuel; 437 have central air conditioning.
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II. Program Evaluation

Savings attributed to the ENERGY STAR® Homes program come from two main areas:
savings associated with heating, cooling, and water heating in the home and savings

associated with appliances and lighting installed in the home.

Heating, Cooling, and Water Heating Savings

As part of the ENERGY STAR® certification process, projected energy use is calculated
for each ENERGY STAR® home and a geometrically matching baseline home (User
Defined Reference Home, or UDRH) using Beacon, an ICF International proprietary DOE-
2 based building energy simulation tool. This process was used to calculate electric
demand as well as electric and fossil fuel energy savings due to heating, cooling, and water
heating for both single family and multifamily homes that participated in 2009. This
process is documented in “Energy/Demand Savings Calculation and Reporting
Methodology for the Massachusetts ENERGY STAR® Homes Program” (see 2007 EEAR,
Appendix 6, Study 2).

The User Defined Reference Home was revised for 2006 as a result of the baseline study
completed in 2005 (“Massachusetts ENERGY STAR® Homes: 2005 Baseline Study, Part
I Inspection Data Analysis, Final Report,” May 8, 2006, and “Massachusetts ENERGY
STAR® Homes: 2005 Baseline Study, Part 11: Homeowner Survey Analysis Incorporating
Inspection Data, Final Report,” May 8, 2006; see Appendix 7, Studies 3 and 4 of the 2005
EEAR).

Appliance and Lighting Savings

Savings for al appliances are consistent with those used in the ENERGY STAR®
Appliances program. Savings for clothes washers and dishwashers are weighted to reflect
the fuel mix of the participating homes in the 2009 ENERGY STAR® Homes program.
Savings for lighting installed through the ENERGY STAR® Homes program are consistent
with lighting savings used in the ENERGY STAR® Lighting Program.
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2009 Program Evaluation

In 2009, the following evaluation work was completed, all of which is summarized in
“Evaluation of the Massachusetts New Homes with ENERGY STAR® Program, 2009
Findings and Analysis” May 26, 2009 (see Appendix 6, Study 4). A summary of

evauation efforts follows;

Codes and Standards. In accordance with the second part of the Massachusetts
Residential Metrics for 2009, which called for the Program Administrators (PAS) to
“...research California's mechanisms for claiming savings from code development,
support, implementation and enforcement activities and design a similar mechanism for
claming savings for codes and standards (C&S) activities in Massachusetts,” the
following activity occurred. The process started with an extensive review of the
California protocols for estimating savings from C&S upgrades and attributing a
portion of these savings to investor-owned utility (IOU) activities. Proposed attribution
mechanisms for Massachusetts were subsequently outlined covering the attribution of
savings from both upgrades to the state code and increased compliance with both the
state code and the stretch code for homes that do not participate in the Program.

Identifying changes that could make participation in the Massachusetts New Homes
with ENERGY STAR Program more streamlined and user friendly for builders:
Interviews were conducted with ENERGY STAR builders;, Home Energy Rating
System (HERS) raters;, and 3 ICF account managers. In addition, four builders who
inquired about enrolling a home in the Program, but decided not to, were interviewed.
In addition to addressing the steps involved in participating in the Program, interviews
with ENERGY STAR builders addressed awareness of Program components and
offerings, experience marketing ENERGY STAR homes, building rates" in a depressed
housing market, experience incorporating renewable technologies, and awareness of

near zero energy homes and the Zero Energy Challenge (Challenge). Also, interviews

! Building rate refers to the number of homes built in 2009 compared to 2008. Builders were asked if they
built fewer, more or the same number of homesin 2009 as they built in 2008.
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with HERS raters addressed plans for expanding HERS rating services and Program
compatibility with HERS rating company business models.

e Zero Energy Challenge Pilot: Interviews were conducted with the four Sponsors, five
builders, four HERS raters, five homeowners and ICF personnel involved in the Zero
Energy Challenge (Challenge). The focus of the interviews was on identifying lessons
learned from the Challenge and how, going forward, to convince builders to build near
zero energy homes and buyers to look for or ask their builder to build them a near zero
energy home. Interviews were also conducted with an insulation contractor and an
HVAC contractor who worked on a Challenge home; three energy consultants working
with near zero energy homes, passive homes, or other very energy efficient homes in
New England; and personnel working with other ENERGY STAR Homes Programs
that are encouraging buildersto build very energy-efficient homes.

e Maor Renovations Pilot: Secondary research was conducted to learn how other
utility-sponsored programs across the country estimate whole house savings for homes
undergoing major renovations or additions. Research included reviewing the websites
of utility-sponsored ENERGY STAR Home Programs and Home Performance with
ENERGY STAR (HPwWES) Programs across the country. Also, calls were made to
severa ENERGY STAR Homes Program managers in other states to learn how, if at
al, they address large additions. In addition, interviews were conducted with the
Environmental Protection Agency (EPA) lead on the “Remodel to ENERGY STAR”
approach being developed as part of the Home Performance with ENERGY STAR
(HPWES) Program and an energy consultant doing modeling for the Remodel to
ENERGY STAR approach.

In addition to the work mentioned above three other studies were completed. A study
analyzing the relationship between the HERS Index and energy savings was completed,
“Energy Savings Analysis for the Massachusetts New Homes with Energy Star®, June 4,
2009 (see Appendix 6, Study 2). This study was used to determine a methodology to use
for incentive qualification purposes as well as the particular qualification criteriato be used
in 2010. A study investigating the installation quality of central air conditioning units in

homes participating in the Program was completed, “Massachusetts New Homes with
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Energy Star 2009 COOL SMART Quadlity Installation Verification Evaluation Report,”
February 24, 2010 (see Appendix 6, Study 3). This study was used to help determine what
programmatic changes might be put in place to increase the performance of central air
conditioners installed in Energy Star Homes. A progress report was also completed, “The
Massachusetts New Homes with Energy Star Program 2009 Progress Report, Final
Report,” May 26, 2010 (see Appendix 6, Study 5). This report documents and summarizes
activities that occurred in the program during 2009 as well as shows historical trends for

signings, completions, drop-outs and other indicators since 1999.

Savings Results

The net annual energy and summer demand savings resulting from 2009 ENERGY STAR®
Homes program installations were 1,112,076 kWh and 354 kW respectively. The non-
electric resource savings were 14,013 MMBtu of gas, 1,024 MMBtu of oil, and 1,089
MMBtu of propane. In addition to the above benefits there are one time non-electric
benefits (NEBS) associated with particular measures installed through the program. This
value is $52,530 (see Appendix 8, “Residential Lost Opportunity — ENERGY STAR
HOMES program” table for specific calculation). When the NEB Vaue factor, which net
present values the stream of annual values to a lifetime value based on the appropriate life
for that particular measure, is applied, the Lifetime Non-Electric Value is $53,062.
Electric energy and demand savings as well as non-electric benefits are unchanged from

preliminary results.

Residential HVAC

ENERGY STAR® HVAC

|. Program Description

The ENERGY STAR® HVAC program promotes the installation of both electronically
commutated motors (ECM) and brushless fan motors (BFM) for furnaces and the sale and
quality installation of ENERGY STAR® labeled cooling equipment.
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The COOL SMART program is designed to:

« reduce kWh usage and peak demand,

. increase consumer awareness and market share of ENERGY STAR® labeled central air
conditioning (AC) and air source heat pump units (ASHP), and

. promote the quality installation of this equipment by Heating Ventilation and Air
Conditioning (HVAC) technicians and contractors.

There are ENERGY STAR® qualified recommended technologies for the COOL SMART

rebate. The program aso encourages best practices, such as proper sizing, distribution

system design, and refrigerant charge, in their instalation through promoting NATE

certification and NATE refresher training.

A Quality Installation Verification (“QIV”) service, using specialized tools as part of a
third-party verification process, has been implemented since 2005 to address proper system
charging and airflow on any new equipment installation, whether or not the equipment
meets ENERGY STAR minimum standards. Charging and airflow have a significant
impact on system efficiencies and energy savings. An incentive was aso available for
performing a “Digital check-up” of existing equipment, during the course of a repair or

tune-up.

Customers received a credit on their bill from the HVAC contractor for the digital check-
up when the work done was associated with a tune-up or repair of an eligible unit. The
contractor received incentives to cover the customer instant credit as well as to cover

contractor cost associated with the check-up.
During 2008 and 2009 COOL SMART program included the following:

o Participation in industry negotiated cooperative promotions

o Development of an enhanced early retirement pilot component

[I. Program Evaluation
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The latest evaluation of the COOL SMART program was completed in late 2009 and is
titled “Residential Central AC Regional Evaluation” (see Appendix 6, Study 9).

[11. Results

Savings Results

There were 1,162 units installed through the ECM motor portion of the program, annually
saving 89.8 kW and 697,200 kwWh while increasing gas usage by 1,830 MMBtu. The
results of the ECM motor portion of the program are shown in detail in the “Residential
HVAC- Energy Star HVAC program — Heating” table in Appendix 8. Results are
unchanged from preliminary estimates.

There were 4,213 measures installed through the COOL SMART portion of the program,
annually saving 482,485 kWh and 721.4 kW. In addition, $7,990 of one-time non-electric
benefits were achieved. The results are shown in detail in the “Residential HVAC- Energy
Star HVAC Program - Central AC” table in Appendix 8. When the NEB Value factor,
which net present values the stream of annual values to a lifetime value based on the
appropriate life for that particular measure, is applied, the Lifetime Non-Electric Value is
$8,071. Annual Energy savings increased approximately 16% from preliminary estimates.
This increase in energy savings is due to an update of the annual hours of use for central
AC from 250 to 360 hours based on the report mentioned above, “Residential Central AC

Regional Evaluation”. Demand savings remained unchanged from preliminary estimates.

Residential Retrofit 1-4

RESIDENTIAL CONSERVATION SERVICES

|. Program Description

Residential Conservation Services (“RCS’ or “MassSAVE") is a state mandated fuel-blind

residential audit and instalation program available to any residential customer upon
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request. The RCS program has been available in some form since 1980. The
Massachusetts Department of Energy Resources (DOER) has oversight for this program
statewide, while the Company is responsible for implementation of the program for its

customers.

II. Program Evaluation

No new evaluation of the RCS program was completed since the 2008 EEAR.

1. Results

Electric and fossil fuel energy savings are based on engineering estimates derived by the
program implementation vendor and provided to the Company and DOER. Demand
savings are estimated using the approach described in the 1999 DSM Performance
Measurement Report, Volume |1, Study 12. Free-ridership is assumed to be two percent,
spillover is assumed to be zero and the in-service rate is assumed to be 100%. Key
statistics for this BCR Activity are summarized in Table 5. The evaluated annual energy
savings of 9,167,473 kWh were the same as preliminary year end estimates. Evaluated
summer kW savings of 2,294.5 kW were the same as preliminary year end estimates.
Final non-electric benefits were the same as preliminary year end estimates.

There were 10,335 participants in 2009. Energy savings from the RCS program fall into
the end use categories Lighting, Refrigeration, HVYAC and Hot Water. Savings are
reported by measure or measure group directly from the program implementation vendors
and then assigned an end use category. Savings from the Lighting and Refrigeration end
uses make up 89% of the program energy savings. There are non-electric savings
associated with the HVAC and Hot Water end uses. The HVAC and Hot Water end uses

have natural gas, oil, and propane and water savings.

There are al'so non-energy savings associated with the Lighting end use. The one time non-
energy benefit value for CFLs installed through the program is calculated using the

following formula:
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Quantity * One time non energy benefit * (1 —freeridership + spillover)
The one time non-energy benefit is $3.

Residential Retrofit Multifamily

ENERGYWI SE

|. Program Description

The EnergyWise program was first offered to customers in 1998, serving both customers
with electrically heated residences and customers with non-electrically heated dwellings
that had high electricity consumption. The program currently provides energy audits,
installed measures, and education to improve energy efficiency to multifamily customers.

In 2009, electrically heated residences received insulation, thermostats, and air sealing. All
residences, regardless of heating type, received installation of other appropriate measures,
primarily lighting. Customers with electric water heating received domestic hot water
measures. Qualifying EnergyWise participants were eligible to have refrigerators or
freezers replaced. To qualify for maor appliance replacement, a customer’s existing
refrigerator or freezer was monitored during the initial site visit, and the appliance had to
meet or exceed a threshold usage level. Customers replacing appliances contribute a co-
payment that varied with the size of the appliance.

Vendors were responsible for marketing, education, monitoring, installing measures and
screening measures for cost effectiveness on a site-by-site basis. Additionally, vendors
were responsible for delivering new refrigerators and disposing of pre-existing ones.

Il. Program Evaluation

The most recent evaluation of the EnergyWise program was an impact evaluation entitled
“EnergyWise 2008 Program Evaluation” (see Appendix 6, Study 8) completed in June
2010. The Cadmus Group, Inc., conducted an impact evaluation of the 2008 program to
determine realization rates for electric heated and non-electrically heated multifamily
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homes in Massachusetts. Results show a slightly lower realization rate for both electric and

non-electric multifamily homes.

[11. Results

Energy savings for the EnergyWise program come from the “EnergyWise 2008 Program
Evaluation” included in Appendix 6, Study 8 of the 2009 EEAR. Gross annual energy
savings for the multifamily portion of the program were estimated through a billing
analysis of 2008 participants with usable billing data. For electrically heated multifamily
homes, the redlization rate determined was 91%; for non-electrically heated homes a
realization rate of 99% of the engineering estimate of savings was determined.

Demand impacts were calculated using the methodology developed as part of the 1999
single family impact evaluation (see the 1999 DSM Performance Measurement Report,
Volume II, Study 12). Non-electric resource benefits were also calculated based on the
galons of water saved due to installation of domestic hot water measures. The value
associated with the non-electric resource benefit represents 1% of the total value of the

EnergyWise program.

Savings Impacts
There were 7,700 participants in 2009. Key datistics for this BCR Activity are

summarized in Table 5. The multifamily electric savings estimates are based on
engineering estimates; nearly 400 individual estimates of electricity savings are tied to a
unit of measurement and climate for the state. The realization rates are then applied. The
overall EnergyWise program savings reflect the mix of electrically and non-electrically
heated dwellings and the mix of measures installed. Energy savings from the EnergyWise
program fall into the end use categories of Lighting, Refrigeration, HVAC and Hot Water.
Sixty-seven percent of the program annual energy savings are from lighting. Evaluated
annual energy savings for the electrically heated dwellings were 3,165,083 kWh and peak
demand savings were 151 kW. Evaluated annual energy savings for the non-electrically
heated dwellings were 4,059,104 kWh and peak demand savings were 378 kW. Fina
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annual energy savings are dightly less than the preliminary year-end estimates due to the
new redlization rates determined in the current evaluation results. There are aso non-
electric savings associated with the Hot Water end use. Please see “Residential Retrofit

Multifamily — Energy Wise Program” tablesin Appendix 8 for further details.

Residential Lighting

ENERGY STAR® LIGHTING

|. Program Description

The ENERGY STAR® Lighting program is administered jointly by the Massachusetts
program administrators (PAs). The program is designed to increase consumer awareness
and the overal penetration of energy efficient lighting technologies and transform the

market for high efficiency light bulbs and fixtures.

Customers are able to purchase efficient lighting products through numerous channels: 1)
mail order catalog; 2) online orders through www.myenergystar.com; 3) instant rebates at
participating retail stores; or 4) the Negotiated Cooperative Promotions (“NCP”) which
include buy downs and mark downs. In 2009, program administrators enhanced
promotional campaigns by leveraging manufacturer and retailer efforts as well as
sponsoring national ENERGY STAR® campaigns by DOE and EPA. These activities seek
to increase customer awareness of the ENERGY STAR® brand and to encourage increased
sales of qualifying products.

Il. Program Evaluation

An impact evauation entitled “Results of the Multistate CFL Modeling Effort” (see
Appendix 6, Study 6) was completed in February of 2010. This study updates the net-to-
gross ratio (NTG) for marked down compact fluorescent lamps (CFL) to 0.41 from the
planned value of 1.39. Study 7, “The Market for CFLs in Massachusetts’ (see Appendix 6,
Study 7) focused on the current state of the residential lighting market and found that there
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are still some opportunities for penetration of CFLs into households and substantial
opportunities for increasing the saturation of CFLSs.

[11. Results

In 2009, over 1.9 million lighting measures were rebated producing 38,850,687 kWh of
energy savings and 4,183 kW of peak demand savings. Energy savings declined by 70%
from preliminary year end estimates. This decrease comes from the use of a new energy
adjustment factor of 40% for CFLs which is a product of the installation rate and the net-
to-gross factor. The installation rate increased from the plan value of 84% to the evaluated
value of 97% while the net-to-gross factor declined from the plan value of 1.39 to 0.41
after the evaluation.

There are also non-electric benefits for Residential Lighting, associated with longer

lifetimes for efficient lighting equipment.

The calculation of the NEBs uses the following formula:

NEB Savings = Number of Units Installed* NEB Factor * (1-Free-ridership
+ Spillover) * Adjustment Factor

The value is calculated by substituting the values from the Factor Table below into the

formula above.

FACTOR TABLE
NEB Free- Adjustment

Measure | Factor ridership | Spillover Factor
CFL $3.00 0% 0% 0.3977
Interior
Fixture $3.50 8% 4% 0.95
Exterior
Fixture 3.50 12% 7% 0.87
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Residential Appliances

ENERGY STAR® APPLIANCES

|. Program Description

The ENERGY STAR® Appliances program is administered jointly by the Massachusetts
program administrators. The program is designed to increase the overal penetration of

energy efficient technologies and transform the market for high efficiency appliances.

ENERGY STAR® is a voluntary labeling program established by the DOE and EPA.
Manufacturers and retailers of high efficiency electric and gas appliances and other
products can use the ENERGY STAR® labels and point of purchase materials for
qualifying products, and receive other marketing assistance to educate customers about the

energy and environmental benefits of efficient technologies.

In 2009, the program administrators enhanced promotional campaigns by leveraging
manufacturer and retailer efforts as well as national ENERGY STAR® campaigns by DOE
and EPA. These activities seek to increase customer awareness of the ENERGY STAR®
brand and to encourage increased sales of qualifying products. National Grid provided
incentives for the following appliances in 2009: smart power strips, two-speed pool pumps,
ENERGY STAR refrigerators, refrigerator recycling, and ENERGY STAR room air

conditioners.

II. Program Evaluation

There were no evaluations completed in 2009.

1. Results

In 2009, there were 18,113 rebated appliances. The net annual energy and summer demand
savings for the ENERGY STAR® Appliances program totaled 4,525,617 kWh and 655
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kW. Year end estimates equaled preliminary savings. There are no non-electric benefits

associated with the Residential Appliances program.

Residential Pilot Programs

Positive Energy Pilot

This pilot program sends personalized home energy reports that are designed to encourage
recipients to improve the energy efficiency of their home through behavior changes by
offering energy-saving tips. The report anonymously compares customers energy use
with that of their neighbors of similar home size and demographics, employing the theory
that people take action when they have similar comparative information about what others
are doing. Participants can also access an online supplement to their reports by visiting an
Energy Insider Web site. The pilot began sending home energy reports to 25,000 electric
customers in October 2009. During 2009, Positive Energy was renamed OPower, and the
pilot was similarly renamed.

Deep Energy Retrofit Pilot

The Deep Energy Retrofit pilot provide incentives for deep energy retrofit demonstration
projects involving super-insulation upgrades and other measures in conjunction with
customer planned projects such as re-siding or roofing. In 2009, the Deep Energy Retrofit
pilot developed marketing materials and applications, reached out to stakeholders,
conducted grassroots marketing, and hosted a full day workshop for 130 customers and
contractors. By year-end, the pilot received several applications, signed contracts with 2
participants for atotal of 3 units and began work on both projects.

Pay & Save Pilot
The Energy Pay & Save Pilot Program (EPS) was originally included in the Green
Communities Act (Act) and involved all Massachusetts Program Administrators providing

electric energy efficiency programs. The pilot was intended to provide residentia and

MAOQO9-EEAR 08/02/10 Page 32 of 89



small business customers participating in our energy efficiency programs the option of

funding their share of the energy efficiency project through a repayment on their electric

bill. The Act language established a cap on the amount that could be financed by pilot

participants. A total of 48 residential customers and 183 small business customers

participated in the pilot which spanned from April 2009 through December 2009.

Impact By End Use

The Residential Non-Low-Income program impact by end use is summarized in Table 6

and in Figures 13-15 below.

TABLE 6
IMPACT BY RESIDENTIAL END USES
End Use _ Li_fetime MWH _ L'ifetime kw '$ 'Lifetime NEB
Preliminary | Evaluated | Preliminary | Evaluated| Preliminary Evaluated
Lighting 1,112,021 458,644 76,231 45,796 $7,766,423| $3,230,950
HVAC 87,938 84,475 59,554 59,534] $22,407,016| $22,407,016
Motors 48 48 3 3 - -
Refrigeration 41,057 40,927 4,762 4,745 - -
Hot Water 7,530 7,071 212 689 $9,666,454| $9,223,126
End User Behavior 756 756 733 212 - -

FIGURE 13 — RESIDENTIAL LIFETIME MWH - END USE
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FIGURE 14 - RESIDENTIAL LIFETIME kW - END USE
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RESIDENTIAL LOW-INCOME

The Residential Low-Income energy efficiency programs have been categorized into three
BCR activities: Low-Income Lost Opportunity (ENERGY STAR® Homes LI), Low-
Income Retrofit 1-4 (Appliance Management Program), and Low-Income Multifamily
Retrofit (Multifamily L1 EnergyWise).

BCR Activities

Table 7 summarizes the results of these three BCR activitiesin 2009.

TABLE 7

IMPACT BY LOW INCOME BCR ACTIVITIES

. . Benefit-

Benefit-Cost Ratio Annual Lifetime Cost Cost
Customers KWh per per

Activity kWh Customer kw $NEB MWH kw $ NEB Activity Customer TRC
B02a Low-Income Lost Opportunity 201 155,011 771 46 47,033 1577 921 $478,384 $379,384 1,887 2.10
B03a Low-Income Retrofit 1-4 3,618 | 3,442,013 951 353 1,048,952 53,161 5,473] $16,200,742 7,344,535 2,030 2.96
B03b Low-Income Multifamily Retrofit 5,420 | 3,641,299 672 329) 601,288 | 61,225 5,548] $10,110,103 3,747,556 691 4.34
TOTAL 9,239 | 7,238,323 783 728 $1,697,272| 115,963 11,942] $26,789,229| $11,471,475 1,242 3.39

Residential L ow-Income Program Descriptions
L ow-Income L ost Opportunity

ENERGY STAR® HomesL |

|. Program Description

Low-Income New Construction is addressed under the Low-Income ENERGY STAR®
Homes program. This program is managed in conjunction with the non-low income
program. Approximately 10% of the program budget was targeted for new low-income

residences.

The program design, implementation plan, schedule, and program administration for L ow-
Income ENERGY STAR® Homes was the same as for non-low income residential
customers. However, additional incentives were available to assist low-income

developers. Outreach activities to low-income customers were included in the marketing
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plans of the program. The marketing plan was developed and coordinated with a variety of
community and low-income housing agencies to bring multiple sources of incentives to the

developers for building energy efficient low-income housing.

Representatives from the Low-Income Energy Affordability Network (LEAN) staff meet
with the ENERGY STAR® Homes Joint Management Committee as needed to refine
program design and address specific issues unique to low-income households.
Additionally, the Company communicates with low-income housing advocates such as the
Massachusetts Housing Finance Agency (MHFA), the Department of Housing and
Community Development (DHCD), the Northeast Energy Efficiency Council (NEEC),
Habitat for Humanity, and others who participate in economic development and program

planning with the Company.

II. Program Evaluation

Energy and demand savings were calculated and evaluated using the same methods as the
non-low income program described above. In addition, these homes accrue non-electric
benefits uniquely associated with low-income programs.

[11. Results

Savings Results

In 2009, 201 units were completed: 18 single family and 183 multifamily. All 201 units
are ENERGY STAR® qualified; 199 have natural gas heat and two have oil heat; 123 have
central air conditioning. The net annual summer demand and energy savings for the 2009
Low-Income ENERGY STAR® Homes program installations were 46 kW and 155,011
kWh. The non-electric resource savings were 1,883 MMBtu of gas, 66 MMBtu of oil, and
29,670 gallons of water. In addition to the above benefits there are one time non-electric
benefits (NEBs) and annua non-electric benefits associated with particular measures

installed through the program. The values for these two benefits were $15,073 of one time
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non-electric benefits and $3,175 of annua non-electric benefits (see Appendix 8, “Low
Income Lost Opportunity — ENERGY STAR HOMES Low Income Program” table for
specific calculations). When the NEB Value factor, which net present values the stream of
annual valuesto alifetime value based on the appropriate life for that particular measure, is
applied, the Lifetime Non-Electric Value for the one time NEBs is $15,226 and for the
annual NEB is $28,187. The electric demand and energy savings as well as fossil fuel

energy savings are the same as preliminary year-end estimates.

L ow-I ncome Retr ofit 1-4
APPLIANCE MANAGEMENT PROGRAM

|. Program Description

The AMP serves any customer whose income is equal to or less than 60% of the state
median income or who meets categorical eligibility requirements as established by the
Low-income Heating Assistance Program and/or Weatherization Assistance Program and
has baseload consumption over 10 kWh per day. Customers receive education regarding
energy use by household appliances, the installation of energy-saving measures and a
household appliance audit. Customers with electric or oil heat may also receive

weatherization measures.

II. Program Evaluation

The most recent evaluation for the Appliance Management Program was performed for the
2008 EEAR.

1. Results

Electric savings are based on the results of the impact evaluation of the Appliance
Management Program that was conducted in 2009 (see the 2008 EEAR Appendix 6, Study
7). The model yielded gross annual household energy savings per measure. These average
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savings per measure were multiplied by the number of participants who installed each type
of measure to produce total program savings.

Demand savings are based on impacts that were calculated using the methodology
developed as part of the 1999 single family EnergyWise impact evaluation described in the
1999 DSM Performance Measurement Report, Volume |1, Study 12.

The program also has non-energy benefits unique to its low-income energy efficiency
program efforts, including arrearage reduction. Participants in the AMP are expected to
have an improved ability to pay their electric bill. Another benefit of participation in low-
income energy efficiency programs is that when participants reduce their usage, the
discount provided to the participants enrolled in the Company’s R-2 low-income discount
rate tariff is also reduced. The benefit to the utility is the value of the participant’s kWh
savings multiplied by the per kWh discount. Other non-energy benefits due to participants
receiving weatherization measures include fire hazard reduction, illness reduction, avoided
moving costs, and an increase in property value. The low-income benefits are described in

more detail in the Company’s “Energy Efficiency Plan 2000-2002.”

There are adso oil, gas and water savings due to weatherization, heating system

replacements and water heating measuresin the AMP.

Savings Results

The 2009 Appliance Management Program served 3,618 customers and saved 3,442,013
annual kWh and 353 peak kW. The non-electric resource savings were 18,344 MMBtu of
oil, 191 MMBtu of gas and almost 8.5 million gallons of water. In addition to the above
benefits there are one time non-electric benefits (NEBs) and annual non-electric benefits
associated with particular measures installed through the program. The values for these
two benefits were $5,741,307 of one time non-electric benefits and $360,084 of annual

non-electric benefits. When the NEB Value factor, which net present values the stream of
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annual valuesto alifetime value based on the appropriate life for that particular measure, is
applied, the Lifetime Non-Electric Vaue for the one time NEBs is $5,799,524 and for the
annual NEB is $5,438,883. Evauated savings are the same as preliminary year end
estimates.

L ow-Income Retrofit Multifamily

LOW-INCOME ENERGYW SE

|. Program Description

The Low-Income EnergyWise program serves any customer whose income is equal to or
less than 60% of the state median income or who meets categorical eligibility requirements
as established by the Low-income Heating Assistance Program and/or Weatherization
Assistance. The program is similar to the non-low income EnergyWise program except
that the co-payments for all measures except refrigerator and freezer replacements are
waived. Approximately 43% of Low-Income EnergyWise participants received a new

refrigerator or freezer.

II. Program Evaluation

The most recent evaluations for the Low-Income EnergyWise program was the
“EnergyWise 2008 Program Evaluation” completed in June 2010 (see EEAR Appendix 6,
Study 8). An impact evaluation was performed for multifamily electrically heated and non-
electrically heated customers in Massachusetts. A billing analysis was used to estimate
annual savings and determine new realization rates. Low income customers treated by the

multifamily program were evaluated with the other multifamily customers.
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1. Results

Program savings are from impact results from the EnergyWise 2008 Program Evaluation
(Appendix 6, Study 8). For electricaly heated low income multifamily homes, the
realization rate determined was 91%; for non-electrically heated low income multifamily

homes arealization rate of 99% of the engineering estimate of savings was determined.

Demand impacts were calculated using the methodology developed as part of the 1999
single family EnergyWise impact evaluation (see the 1999 DSM Performance
Measurement Report, Volume I, Study 12).

The Company has also evaluated non-energy benefits unique to its low-income energy
efficiency program efforts, including arrearage reduction. Participants in the Low-Income
EnergyWise program are expected to have an improved ability to pay their electric bill.
Another benefit of participation in low-income energy efficiency programs is that when
participants reduce their usage, the discount provided to the participants enrolled on the
Company’s R-2 low-income discount rate is also reduced. The benefit to the Company is
the value of the participant’s kWh savings multiplied by the dollar per kwh discount.
Other non-energy benefits due to participants receiving weatherization measures include
fire hazard reduction, illness reduction, avoided moving costs, and an increase in property
value. The low-income benefits are described in more detail in the Company’s “Energy
Efficiency Plan 2000-2002.” There are also non-electric resource benefits due to

weatherization and water heating measures in the Low-Income EnergyWise program.
The value associated with the non-energy low-income benefits represents 52% of the total
value of the program, and the value associated with the participant non-electric resource

benefits represents 1% of the total value of the program.

Savings Results

There were 5,419 participants in the Low-Income EnergyWise Program in 2009. Key
statistics for this BCR Activity are summarized in Table 7. Evauated annual energy
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savings for the electrically heated dwellings were 1,245,340 kWh and peak demand
savings were 80 kW. Evaluated annual energy savings for the non-electrically heated
dwellings were 2,395,959 kWh and peak demand savings were 250 kW. Savings in the
Low-Income EnergyWise Program were sightly lower than preliminary year-end estimates
due to lower realization rates, aresult of the 2008 Program Evaluation, and a different mix
of measures being installed now verses prior years. Forty percent of the program annual
energy savings are from lighting, 21% are from HVAC, 34% are from refrigeration and 5%
are from hot water. There are also non-electric saving associated with all end uses. Please
see “Low Income Retrofit Multifamily — Energy Wise Low Income Program” tables in
Appendix 8 for further details.

Impact By End Use

Residential low-income program impacts by end use are summarized in Table 8 and in
Figures 16-18 below.

TABLE 8
IMPACT BY LOW INCOME END USES
End Use 'Li'fetime MWH : L.ifetime kw . $.Lifetime NEB

Preliminary | Evaluated | Preliminary | Evaluated | Preliminary | Evaluated
Lighting 59,915 58,712 5,659 5546| $1,276,075| $1,250,738
HVAC 14,958 13,656 881 876| $21,716,560| $21,250,583
Motors 0 0 0 0 $0 $0
Refrigeration 39,963 39,264 5,196 5105| $1,380,216| $1,368,339
Hot Water 2,760 2,523 264 241| $2,960,108| $2,699,093
End User Behavior 1,808 1,808 174 174 $220,476 $220,476
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FIGURE 16 — LOW INCOME LIFETIME MWH - END USE
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FIGURE 17 — LOW INCOME LIFETIME kW - END USE
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FIGURE 18 — LOW INCOME LIFETIME NEB - END USE
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COMMERCIAL AND INDUSTRIAL

Commercial and Industrial (C&I1) energy efficiency programs have been categorized into
three BCR Activities: C&l Lost Opportunity (Design 2000plus), Large C&I Retrofit

(Energy Initiative), and Small C&I Retrofit (Small Business Services). Table 9
summarizes the results of these efforts in 2009.
TABLE 9
IMPACT BY C&l BCR ACTIVITIES
. . Benefit-
Benefit-Cost Ratio Annual Lifetime Cost Cost
Customers KWh per or
Activity kWh p Kw $NEB MWH Kw $ NEB Activity P TRC
Customer Customer
C02a C&l Lost Opportunity* 153 17,478,172  114236] 3917|$ 6694 | 269,982 | 59,839]  $103,403|$12,461,264]  $81,446] 3.01
C03a Large C&l Retrofit" 663| 84,161,971 126941 14:833| $ 362,007 | 1,031,955 | 182,355| $4,438,761]$52,762.979| $79,582] 271
C03b Small C&l Retrofit 1,090] 18,065,600 16574]  4,188] $ 195287 | 214,366 | 49,513] $2,317,265] $7,907,588] __ $7,255] _ 4.40
TOTAL 1,906] 119,705,743 62,805] 22,930] _$563,987] 1,516,303 | 201,707| $6,859,429|$73,131,831] _ $38,369] _ 2.94

1) Includes participants in the Accelerated Application Process (AAP).

BCR Activities

Design 2000plus, the Company’s C& I Lost Opportunity program, and Energy Initiative,

the Company’s Large C& | Retrofit program, are evaluated using similar methodologies.

The following sections will describe each program and then the evaluation methodologies

used to calculate savings for each end use grouping along with results for each grouping.

C& 1 Lost Opportunity

DESIGN 2000plus

The Design 2000plus program, the Company’s primary Commercial and Industrial Lost

Opportunity program, targets time dependent opportunities for the installation of energy

efficient equipment in the new construction, renovation, remodeling, and failed-equipment

replacement markets.

In targeting these markets, the program’'s goa is to make

consideration of energy efficiency options an integral part of the design process. In so

doing, it creates influences architects, engineers, and the building design community to
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incorporate energy efficient design, strategies, and equipment in the early design phase,
thereby raising the energy efficiency of normal building practice.

Design 2000plus provides financia rebates for energy efficient equipment installation.
These rebates are supplemented by technical information and assistance, commissioning
services for large complex projects, and the Comprehensive Design Approach, which
includes computer simulation of a building’s energy use for larger, lost opportunity

applications.

Prescriptive measures installed through Design 2000plus include energy efficient lighting,
premium efficiency motors, HVAC (Heating, Ventilating and Air Conditioning)
equipment, compressed air equipment, and variable speed drives. Prescriptive lighting was
the second largest category, accounting for 13% of al Design 2000plus net annual energy
savings.

Custom measures are initiated on a separate application form, which allows more site-
specific, comprehensive, energy efficient measures not available through the prescriptive
application approach. Custom (including Comprehensive Design Approach) was the
largest measure category in 2009, accounting for 73% of net annual energy savings.

Savings were evaluated separately for each of the six major categories covered by the
program. These categories include prescriptive lighting, motors, variable speed drives,
compressed air, HVAC, and Custom measures.

Savings Results

Net annual energy and demand savings for all Design 2000plus installations were
17,478,172 kWh and 3,917 kW, respectively. Net annual energy and demand savings
decreased 8% and 18%, respectively, from preliminary year-end estimates. This decrease
is due primarily to changes in the free-ridership and spillover rates for all Design 2000plus
installations and changes in the energy and demand realization rates for Design 2000plus
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Custom installations in the Process and Comprehensive Design Approach (CDA)

categories.

NEB impacts for Design 2000plus are achieved for lighting installations only and are
described in the section for the Design 2000plus Lighting subprogram.

Large C& | Retrofit

ENERGY INITIATIVE

Energy Initiative, the Company’s Large Commercial and Industrial Retrofit program, is
designed to target energy efficiency opportunities in existing commercial, industrial, and
governmental facilities. The program targets equipment that continues to function but is
outdated and energy inefficient. This approach taps the largest magnitude of energy
savings potential by addressing existing building stock.

Energy Initiative participants receive financial rebates for energy efficient equipment
instalations. Thisis supplemented by technical information and assistance and for large or

complex projects, commissioning services.

The measures installed through Energy Initiative include energy efficient lighting, HYAC
equipment, compressed air equipment, variable speed drives, and Custom measures.
Prescriptive lighting remained the largest category in 2009, accounting for 63% of net
annual energy savings. Custom was the second largest category, accounting for 30% of

net savings.

Savings were evaluated separately for each of the five major categories listed under Energy
Initiative.  These categories include prescriptive lighting, variable speed drives,
compressed air, HVAC, and Custom measures.
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Savings Results

Net annual energy and demand savings for all Energy Initiative installations were
84,161,971 kWh and 14,833 kW, respectively. Net annual energy and demand savings are
within 1% of preliminary year-end estimates. Changes in the free-ridership and spillover
rates for all Energy Initiative installations, in addition to decreases in the energy and
demand redlization rates for all Energy Initiative Custom installations in the Process
category caused significant variation between preliminary and evaluation estimates at the
subprogram level; however, these changes were balanced for the Energy Initiative program

asawhole.

NEB impacts for Energy Initiative installations are achieved through lighting and energy
management system (EMS) installations only, and are described in the sections for the

Energy Initiative Lighting and HVAC subprograms.

Large C&I Program Evaluation

The following sections describe the methodologies used to evaluate the six major

categories of large C& | energy efficiency measures described above.

MOTORS - DESIGN 2000plus

|. Subprogram description

The MotorUp program is a regional market transformation initiative promoting the
purchase of high efficiency motors and quality repairs to maintain that efficiency. From
1998 to 2007, the Company participated in the joint delivery of the MotorUp initiative with
efficiency agencies from New England, New York and New Jersey. Although this
extended regional joint delivery ended in 2007, the Company has continued to sponsor the
MotorUp program with other Massachusetts and Rhode Island utilities.
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The Company discontinued the Energy Initiative prescriptive motor program in 2007, and
instead offers a custom option for motor replacements. Therefore, there were no Energy
Initiative motor installations in 2009.

II. Subprogram Evaluation

Gross impacts for Design 2000plus motor installations are calculated using the
methodologies described below. There were no impact evaluation studies on motor
installations in 2009, and as such as all impact factors used to calculate net savings are

unchanged from the previous year.

[11. Results

Net annual energy and demand savings for Design 2000plus motors installations are

functions of the following variables:

o Horsepower (Hp) of installed motor(s). This is rated horsepower and is entered on the
rebate application.

e Hoursof use. Thisissite-specific information and is entered on the rebate application.

e neaseuine and nuew, Efficiency of the baseline and new energy efficient motor,
respectively. Motor efficiency levels are described in more detail below.

e Demand adjustment factor. This factor is a product of severa distinct elements, most
notably changes in motor baseline efficiencies since the “New England Motor Baseline
Study” (1992 DSM PMR, Appendix E). In addition, it reflects motor loading identified
in “Motor Performance Study” (1993 DSM PMR, Appendix 1V-5).

e Energy adjustment factor. This factor reflects the baseline efficiency and loading
factors addressed above as well as the realization rate for site hours of use developed in
the “Motor Run-Time and Persistence Study” (1994 DSM PMR, Appendix 1V-5).
Winter and summer diversity factors. These factors are from the “Motor Run-Time and
Persistence Study” (1994 DSM PMR, Appendix IV-5).
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e Free-ridership, participant spillover and non-participant spillover factors for new and
failed/stock motors from the “2009 Commercia and Industrial Programs Free-ridership
and Spillover Study” (see Appendix 6, Study 1) and as listed in Appendix 2 of this
report.

Gross annual energy and demand savings for motor measures are calculated as follows:

GrosskW:Hp*[ r 1 j* 0.746 KW per Hp

77 BASELINE 77 NEW

Gross kwh = Gross kw * Ste Hours of Use

Equations for the calculation of net savings are included in the footnotes to the “C&I Lost
Opportunity — Design 2000plus Program — Motors’ table in Appendix 8. Appropriate free-
ridership, spillover, diversity and adjustment factors are applied to the gross savings
estimates to calculate net impacts. Measure life is then applied to net annual peak kW and

kWh impacts to determine lifetime impacts.

Motor Efficiencies

Baseline motor efficiency levels for Design 2000plus motors are from the Energy Policy
Act of 1992 (EPAct 92). The Act stipulates that 3-phase, genera purpose motors rated in
size between 1 and 200 Hp with speeds of 1200, 1800, and 3600 Revolutions Per Minute
(RPM) meet established minimum efficiency standards. These standards were
implemented in October 1997.

In order to qualify for financial incentives, Design 2000plus motors must be at least as
efficient as standards set by the Consortium for Energy Efficiency (CEE), a collaborative
of utilities, environmental groups, regulatory agencies, and others throughout the United
States. The CEE levels are the same as those established in January 2002 for the National

Electrical Manufacturers Association (NEMA) premium efficiency motor branding.
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LIGHTING - DESIGN 2000plus

|. Subprogram description

Design 2000plus promotes efficient lighting technologies and practices that are more
efficient than standard practice and/or what would be required to meet the Massachusetts
Building Code in the new construction market. The technologies promoted by this
subprogram are energy efficient lighting fixtures and lighting controls that would be

commonly used in offices, retail locations, schools and industrial facilities.

II. Subprogram Evaluation

In 2009, no new studies were specifically conducted for the Design2000plus prescriptive
lighting program. The impact evaluation for lighting measures installed through Design
2000plus primarily used realization rates and diversity factors devel oped from the Hours of
Use study completed in 2008, (see 2008 EEAR, Appendix 6, Study 9), and a lighting
controls study completed in 2007 (see 2006 EEAR, Appendix 6, Study 16). Free-ridership
and spillover factors were based on the study completed in 2010 (see Appendix 6, Study
1). Free-ridership includes both pure and partial free-ridership while spillover consists of

participant and non-participant spillover.

[1l. Results

Net annual kW and kWh impacts for lighting measures in Design 2000plus are functions

of the following variables:

e kW of installed fixtures. Quantity of installed fixtures multiplied by the watts per
fixture divided by 1,000.

o kW of basdline fixtures. Quantity of standard efficiency fixtures multiplied by the watts
per fixture divided by 1,000.

e Hoursof use. Site-specific information entered on the rebate application.

e Hours of use realization factor. Ratio of metered hours to those on the application from

“Design 2000plus Lighting Hours of Use and Load Shapes Measurement Study” (see
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2008 EEAR, Appendix 6, Study 9) for lighting (excluding control measures). For
lighting controls, the factor is the “hours of use reduction realization rate” and comes
from the “National Grid Lighting Controls Impact Evaluation, Final Report, 2005
Energy Initiative, Design 2000plus and Small Business Services Programs’ report (see
2006 EEAR, Appendix 6, Study 16).

e Non-coincident connected demand factor (excluding control measures). Relationship
between evaluated lighting connected demand and tracking system connected demand
from the Hours of Use study mentioned above (see 2008 EEAR, Appendix 6, Study 9).

e Non-coincident connected demand factor (lighting controls). Relationship between
evaluated connected demand and tracking system connected demand for lighting
control measures from the lighting controls study completed in 2007 (see 2006 EEAR,
Appendix 6, Study 16).

e Winter and summer diversity factors. Percent of measures operating during winter or

summer on-peak period, from the two studies mentioned above.

Gross kW and Gross kWh savings for lighting measures are calculated as follows:
Gross KW = (KWhassine — KWinstaited)
Gross kWh (excluding controls measures) = Gross kW * Hours of Use
Gross kWh for Lighting Controls = Gross kW * Hours of Use Reduction

Detailed equations are provided in the footnotes to the “C&I Lost Opportunity - Design
2000plus Program — Lighting” table in Appendix 8. Appropriate free-ridership and
spillover factors are applied to calculate net impacts. Measure life is then applied to the
annual net peak kW and net kWh impacts to determine lifetime impacts (see 2005 EEAR,
Appendix 7, Study 2). The effect of measure persistence was included in the new
definition of measure life as discussed in the Overview of Evauation Methodologies

section above.
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Non-Electric Benefits (NEBS)

Non-electric benefits are accumulated from reduced operation and maintenance costs
associated with the longer measure lives of lamps and ballasts relative to the baseline, and
are expressed in terms of dollar per unit for lighting devices and dollar per controlled watts
for lighting controls. The savings vary by measure and are substantiated in the
documentation submitted in fulfillment of Commercial and Industrial Non-Electric Benefit
Performance Metric #1 in the 2003 Performance Measurement Report. Because O&M
savings are tied to the number of units installed, rather than the performance of those units,
the NEB savings are not modified by realization rates.
For lighting device measures:
NEB Savings = Number of Units Installed * NEB Factor * Persistence* (1-
Free-ridership + Spillover)

For lighting control measures:

NEB Savings = Controlled Watts/ 1000 * NEB Factor * Persistence * (1-
Free-ridership + Spillover)

Savings Results

Net annual energy and demand savings for 2009 Design 2000plus lighting installations
were 2,239,683 kWh and 526 kW, respectively. In addition to the above benefits there are
annual non-electric benefits (NEBS) associated with particular measures installed through
the program. Thisvalueis $8,998. When the NEB Value factor, which net present values
the stream of annual values to a lifetime value based on the appropriate life for that
particular measure, is applied, the Lifetime Non-Electric Value is $103,403. Net annual
energy and demand savings decreased by approximately 15% from preliminary year-end
estimates. The energy and demand savings decrease is due to a slight increase in free-
ridership (from 28% to 32%) and a significant decrease in spillover (from 13% to 7%).
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LIGHTING - ENERGY INITIATIVE

|. Subprogram description

Energy Initiative promotes efficient lighting technologies and practices that are more
efficient than standard practice and/or what would be required to meet the Massachusetts
Building Code in the retrofit market. The technologies promoted by this program are
energy efficient lighting fixtures and lighting controls that would be commonly used in

offices, retail, schools and industry.

II. Subprogram Evaluation

In 2009, no new studies were specifically conducted for the Energy Initiative prescriptive
lighting program. Lighting savings were calculated using the same methodology described
in the 2008 EEAR. Net savings for this program were impacted by the results of one
study: the free-ridership and spillover study completed in 2010 (see Appendix 6, Study 1).
Free-ridership includes both pure and partial free-ridership while spillover consists of
participant and non-participant spillover. The free-ridership and spillover values are listed

in Appendix 2.

IIl. Results
Net annual kW and kWh impacts for lighting measures in Energy Initiative are functions

of the following variables:

e KW of installed fixtures. Quantity of fixtures installed multiplied by the Watts per
fixture divided by 1,000.

e kW of baseline fixtures. Quantity of existing fixtures replaced multiplied by the Watts
per fixture divided by 1,000.

e Hours of use. Site-specific information entered on the rebate application.

e Energy redization rate. For lighting (excluding control measures), the energy
realization rate comes from the billing analysis mentioned above (see 2007 EEAR,
Appendix 6, Study 13). For lighting controls, the energy readlization rate is the product
of the non-coincident connected demand factor and the hours of use reduction
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realization rates which both come from the “National Grid Lighting Controls Impact
Evaluation, Final Report, 2005 Energy Initiative, Design 2000plus and Small Business
Services Programs’ report (see 2006 EEAR, Appendix 6, Study 16).

e Non-coincident connected demand factor. This is the relationship of field-verified
lighting demand to manufacturers’ ratings (see 2003 EEAR, Appendix 7, Study 19 for
lighting excluding control measures; for lighting control measures, see 2006 EEAR,
Appendix 6, Study 16).

e Winter and summer diversity factors. Percent of measures operating during seasonal
on-peak periods, from the two studies mentioned above under non-coincident
connected demand factor.

Gross kW and Gross kWh savings for Energy Initiative lighting measures are calculated as

follows:
Gross kW = (KWhasaine — KWingtalled)
Gross kWh (excluding control measures) = Gross kW * Hours of Use

Gross kWh for Lighting Controls = Gross kW * Hours of Use Reduction

Detailed savings equations are provided in the footnotes to the “Large C&I Retrofit -
Energy Initiative Program — Lighting” table in Appendix 8. Appropriate free-ridership and
spillover factors are applied to calculate net impacts. Measure life is then applied to the
annual net peak kW and net kWh impacts to determine lifetime impacts (see 2005 EEAR,
Appendix 7, Study 2). The effect of measure persistence was included in the new
definition of measure life as discussed in the Overview of Evauation Methodologies

section above.

Non-Electric Benefits (NEBS)

Non-electric benefits are accumulated from reduced operation and maintenance costs
associated with the longer measure lives of lamps and ballasts relative to the pre-retrofit

measure, and are expressed in terms of dollars per unit for lighting devices and dollars per
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controlled watts for lighting controls. The savings vary by measure and are substantiated
in the documentation submitted in fulfillment of Commercial and Industrial Non-Electric
Benefit Performance Metric #1 in the 2003 Performance Measurement Report. Because
O&M savings are tied to the number of units installed, rather than the performance of

those units, the NEB savings are not modified by realization rates.

For lighting device measures:
NEB Savings = Number of Units Installed * NEB Factor * Persistence* (1-
Free-ridership + Spillover)

For lighting control measures:
NEB Savings = Controlled Watts/ 1000 * NEB Factor * Persistence * (1-
Free-ridership + Spillover)

Savings Results

Net annual energy and demand savings for 2009 Energy Initiative lighting installations
were 53,102,232 kWh and 10,791 kW, respectively. In addition to the above benefits there
are annua non-electric benefits (NEBS) associated with particular measures installed
through the program. This value is $322,775. When the NEB Value factor, which net
present values the stream of annual values to a lifetime value based on the appropriate life
for that particular measure, is applied, the Lifetime Non-Electric Vaue is $3,524,774.
Energy and demand savings increased by approximately 2% from preliminary year end
estimates this is due to dight increase in free-ridership (from 10% to 12%) and dlightly
larger increase in spillover (from 5% to 9%).

HVAC - DESIGN 2000plus

|. Subprogram Description

The Design 2000plus HV AC subprogram promotes the installation of new energy efficient
HVAC equipment and HVAC equipment controls for the commercial and industrial new

MAOQO9-EEAR 08/02/10 Page 55 of 89



construction, renovation, remodeling, and failed-equipment replacement markets.
Customers are offered incentives to install energy efficiency measures through the Cool
Choice initiative and standard HVAC subprograms. Measures offered through the Cool
Choice initiative include high efficiency, unitary-packaged equipment, air-to-air and water
source heat pumps, and electronicaly commutated motors (ECMs) dua enthalpy
economizer controls (DEECs) and demand control ventilation (DCV) on HVAC
equipment. Measures offered through the standard program include high efficiency water
and air cooled chillers and hotel occupancy sensors on packaged terminal air conditioner
(PTAC) and heat pump units.

II. Subprogram Evaluation

Gross impacts for Design 2000plus HVAC measures are calculated using the
methodologies described below. There were no impact evaluation studies specifically on
HVAC installations in 2009, so al impact factors used to calculate net savings are

unchanged from the previous year.

[1l. Results

Net annual energy and demand savings for Design 2000plus HVAC installations are
functions of the following variables:

e Equipment parameters (number of units installed, tons rated capacity, efficiency)
entered on the rebate application.

e Assumed baseline efficiencies of the installed measures.

e Tota gross kW, or summer and winter gross kW, and gross annual kWh estimated from
engineering analyses for site-specific control measure installations.

e Equivaent full load hours of use, load factors, and winter and summer diversity factors
from prior evaluation studies: “1998 Impact Evaluation of the Design 2000 Unitary
HVAC Program” (1997 DSM PMR, Appendix 1V-1) for packaged HVAC units, and
“1993 Performance Review of HVAC, Shell and Custom Measures’ (1993 DSM PMR,
Appendix IV-9) for chillers.
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e Free-ridership, participant spillover, and non-participant spillover factors for unitary
and non-unitary measures from “2009 Commercial and Industrial Programs Free-
ridership and Spillover Study,” (Appendix 6, Study 1) and as listed in Appendix 2 of
this report.

Gross annual energy and demand savings for high efficiency packaged HVAC equipment
and chillers are calculated as follows. Although the efficiency of rooftop equipment and
chillers are defined by different indices, kW per ton is used in this example for clarity.

Gross KW = (KW per ton pastine — KW per ton e,) * Tons* Load Factor
Gross kWh = (KW per ton pasaine — KW per ton ) * Tons* EFLH

where:
Tons = Rated capacity of equipment
Load Factor = Actual Tons at design conditions /Rated Tons
EFLH = Equivalent Full Load Hours

The baseline efficiency for savings calculationsis the Federal standard of ASHRAE 90.1
1989, which is the EPAct minimum efficiency of packaged systems through 2007.

Gross annual energy and demand savings for DEECs installed on packaged HVAC units
are calculated as follows:
Gross kW = number of units* rated tons per unit * KW per ton
Gross kWh = number of units* rated tons per unit * kWh per ton
where representative kW/ton and kWh/ton have been determined by engineering analysis.
The savings factors are an average of calculated savings relative to dry bulb and wet bulb

economizer control baselinesin the New England region.

For DCV and ECM measures, gross summer kW, gross winter kW, and gross annual kWh
are determined by engineering analysis, taking into account site-specific parameters.

Savings for DCV measures are site-specific and are relative to outside air control strategy
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before DCV was installed. Savings for ECM measures are relative to the same HVAC fan
operation with a standard constant speed fractional horsepower permanent split capacitor

(PSC) induction motor.

Equations for the calculation of net savings are included in the footnotes to the “C&1 Lost
Opportunity - Design 2000plus Program — HVAC” table in Appendix 8. Appropriate free-
ridership, spillover, diversity and adjustment factors are applied to gross savings estimates
to calculate net impacts. Measure life is applied to net annual peak kW and kWh impacts
to determine lifetime impacts.

Savings Results

Net annua energy and demand savings from 2009 Design 2000plus HVAC installations
were 1,183,938 kWh and 645 kW, respectively. Net annua energy and demand savings
decreased 22% from preliminary year-end estimates. This decrease is due to increases in
free-ridership rates and decreases in spillover rates for both unitary and non-unitary Design
2000plus HVAC measures. For unitary measures, free-ridership increased from 15% to
40% and spillover decreased from 9% to 8%; for non-unitary measures, free-ridership
increased from 8% to 12% and spillover decreased from 18% to 3%.

HVAC - ENERGY INITIATIVE

|. Subprogram Description

The Energy Initiative HVAC subprogram promotes the installation of HVAC equipment
controls that can be used to minimize the use of HVAC equipment in the commercial and
industrial retrofit markets. Customers are offered rebates to install facility energy
management systems (EMS) for existing equipment, dual enthalpy economizer controls
(DEECS) for existing packaged AC units, hotel occupancy sensors for existing packaged

AC and heat pump units, and vending miser controls on refrigerated vending machines.
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II. Subprogram Evaluation

Gross impacts for Energy Initiative HVAC measures are calculated using the
methodologies described below. There were no impact evaluation studies specifically on
HVAC instalations in 2009, so all impact factors used to calculate net savings are
unchanged from the previous year.

1. Results

Net annual energy and demand savings for Energy Initiative HVAC installations are
functions of the following variables:

e Tota gross kW, or summer and winter gross kW, and gross annual kWh estimated from

engineering analysis and site-specific data on controlled equipment.

e Demand and energy adjustment factors, and winter and summer diversity factors from
“Persistence of Commercia/lndustrial Non-Lighting Measures” (1993 DSM PMR,
Appendix 1V-8), adjusted to eliminate measure persistence effect.

e Free-ridership, participant spillover and non-participant spillover factors from “2009
Commercial and Industrial Programs Free-ridership and Spillover Study” (see

Appendix 6, Study 1) and as listed in Appendix 2 of this report.

Gross annual energy and demand savings for DEECs installed on packaged HVAC units
are calculated as follows:
Gross kW = number of units* rated tons per unit * KW per ton
Gross kWh = number of units* rated tons per unit * kWh per ton
where representative kW per ton and kWh per ton have been determined by engineering
analysis. The savings factors are an average of calculated savings relative to dry bulb and

wet bulb economizer control baselines in the New England region.

Gross annual energy and demand savings for hotel occupancy sensors are calculated as

follows:
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Gross KW = number of units* KW per unit
Gross kWh = number of units* kWh per unit
where representative kW per unit and kWh per unit have been determined by engineering

analysis.

There are no general equations for gross kW and gross kWh for EMS or vending miser
measures because the savings depend greatly on the site-specific data: type of equipment
being controlled, typical occupancy hours and schedule, and specific control strategy being
employed. Templates to standardize data collection and engineering analyses of the
savings for these measures have been developed and are used with engineering estimates
of savings per controlled parameter to determine gross summer kW, gross winter kW, and

gross annual KWh savings.

Equations for the calculation of net savings are included in the footnotes to the “Large C& |
Retrofit - Energy Initiative Program — HVAC” table in Appendix 8. Appropriate free-
ridership, spillover, diversity and adjustment factors are applied to the gross savings
estimates to calculate net impacts. Measure lifeis applied to net annual peak kW and kWh
impacts to determine lifetime impacts.

Non-Electric Benefits (NEBS)
Non-€electric benefits are obtained with installed EM'S measures because of reduced fossil
fuel consumption. The NEB factor of 3.91 kBtu of heating fuel savings rate per kWh of

electric energy savings is substantiated in the documentation submitted in fulfillment of
Commercial and Industrial Non-Electric Benefit Performance Metric #1 in the 2003
Performance Measurement Report. These savings are allocated between natural gas and
oil based on data reporting the percentage of each fuel used for commercial and industrial
heating. The data indicates that 37% of heating is from natural gas and 63% is from oil in
this region. Net kWh, and thus net gas and oil savings, incorporates the effects of free-

ridership, spillover and other impact factors, such as realization rates.
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Net Natural Gas Savingsin MMBtu = Net kWh Savings * NEB Factor (kBtu/kwWh) * 37%
Natural Gas Heat/1000

Net Fuel Oil Savingsin MMBtu = Net kWh Savings * NEB Factor (kBtu/kwWh) * 63% Fuel
Oil Heat/1000

Savings Results

Net annua energy and demand savings from 2009 Energy Initiative HVAC installations
were 2,446,694 kWh and 221 kW, respectively. In addition, net annual non-electric
benefits (NEBs) included 2,922 MMBtu gas heat and 5,012 MMBtu oil. Net annual
energy and demand savings and net NEB impacts decreased 15% from preliminary year-
end estimates. This decrease is due to an increase in free-ridership rate from 12% to 25%
and a decrease in spillover rate from rates 8% to 7% for all Energy Initiative HVAC

measures.

VARIABLE SPEED DRIVES - DESIGN 2000plus AND ENERGY INITIATIVE

|. Subprogram Description

Prescriptive rebates are available for variable speed drives between 5 Hp and 20 Hp under
the Design 2000plus Program and between 5 Hp and 100 Hp under the Energy Initiative
Program. The drives are installed on HVAC and process fans and pumps. Larger and more
complex VSD systems are installed under the Custom subprogram.  There were no
program changes in 2009. In 2009 there were a total of 303 Hp of drives installed under
Design 2000plus and 3,458 Hp installed under the Energy Initiative Program.
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II. Subprogram Evaluation

The impact evaluation for Design 2000plus and Energy Initiative VSDs was based on an
engineering analysis of savings originally completed by the Demand Management Institute
(2005 EEAR, Appendix 7, Study 14) and free-ridership and spillover values listed in
Appendix 2. No changes were made for 2009 gross impacts relative to the 2008 reported
impacts. The kW per Hp, kWh per Hp, diversity and percent on-peak savings parameters
are summarized in Table 10. Net impacts have been updated per the “2009 Commercial
and Industrial Programs Free-ridership and Spillover Study” (see Appendix 6, Study 1) and
aslisted in Appendix 2 of this report.

Because of the relatively small percentage of portfolio savings that result from prescriptive
VSDs relative to the cost of a comprehensive impact evaluation, the Company has not

undertaken any new studies of savings for this measure.

I11. Results

The general equations used to calculate net savings are included in the “C&l Lost
Opportunity - Design 2000plus Program - VSD” and “Large C&| Retrofit - Energy
Initiative Program — VSD” tables in Appendix 8. Measure life is applied to annual peak
kW and kWh impacts to determine lifetime impacts.

Savings Results

Net annual energy and demand savings from 2009 Design 2000plus VSD instalations
were 84,376 kWh and 12 kW, respectively. The net annua energy savings and net peak
demand savings are 64% lower than preliminary year-end results due to the 2009
Commercial and Industrial Programs Free-ridership and Spillover Study” (see Appendix 6,
Study 1).
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Table 10

Impact Parametersfor Variable Speed Drives

Gross Gross | Summer | Winter %
KWI/Hp | kWh/Hp | Diversity | Diversity | On-Peak

Design 2000plus
HVAC Return or Exhaust Fan 812 0.219 0.830 1.000 90
HVAC Supply Fan 912 0.229 0.883 1.000 90
Process Exhaust and Makeup Air Fan 1158 0.031 1.000 1.000 43
Heating Hot Water Pump 913 0.229 0.000 1.000 46
Process Cooling Pump 369 0.097 1.000 1.000 93
WSHP Circulation Pump 1617 0.228 0.163 1.000 31
Boiler Draft Fan 2470 0.317 0.953 1.000 50
Chilled Water Distribution Pump 299 0.124 1.000 0.000 82
Boiler Feed Water Pump 1556 0.200 0.952 1.000 50
Energy Initiative
HVAC Return or Exhaust Fan 831 0.225 0.830 1.000 89
HVAC Supply Fan 936 0.235 0.883 1.000 90
Process Exhaust and Makeup Air Fan 1835 0.139 1.000 1.000 43
Heating Hot Water Pump 942 0.236 0.000 1.000 46
Process Cooling Pump 379 0.099 1.000 1.000 93
WSHP Circulation Pump 1683 0.237 0.166 1.000 31
Boiler Draft Fan 2530 0.325 0.953 1.000 50
Cooling Tower Fan 349 0.158 1.000 0.000 92
Water Supply or Wastewater Pump 818 0.093 1.000 1.000 46
Chilled Water Distribution Pump 313 0.130 1.000 0.000 82
Boiler Feed Water Pump 1588 0.204 0.952 1.000 50
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Net annual energy and demand savings from 2008 Energy Initiative VSD instalations
were 2,762,073 kWh and 537 kW, respectively. The net annual energy savings and net
peak demand savings are 123% higher than preliminary year-end results due to the “2009
Commercial and Industrial Programs Free-ridership and Spillover Study” (see Appendix 6,
Study 1).

There are no non-electric benefits counted for variable speed drives in either the Design

2000plus or Energy Initiative programs.

COMPRESSED AIR - DESIGN 2000plus AND ENERGY INITIATIVE

|. Subprogram Description

Prescriptive rebates were available for single compressor systems between 15 Hp and 75
Hp and for dryers under both the Design2000plus and Energy Initiative programs. All
other compressor projects continued to be addressed under the Custom subprogram.
Savings were claimed for compressors and dryers. Receivers were required to optimize
compressor performance and, as such, were aso given rebates though no standalone

savings were claimed from receivers.

II. Subprogram Evaluation

Gross savings for 2009 compressed air measures were calculated using the same
methodology used to calculate impacts for installations in prior years, involving a
combination of engineering analyses, results of a study of 2004 prescriptive installations
included in the 2005 EEAR, Appendix 7, Study 16. Net impacts have been updated per the
“2009 Commercia and Industrial Programs Free-ridership and Spillover Study” (see
Appendix 6, Study 1) and as listed in Appendix 2 of this report.

The most recent compressed air impact evaluation was performed in the 2005 EEAR (see
2005 EEAR, Appendix 7, Study 2). .
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[1l. Results

Net annual kW and kWh impacts for compressed air projects in both Design 2000plus and

Energy Initiative are functions of the following variables:

e Quantity. Horsepower (Hp) of installed compressor(s) or cubic feet per minute (cfm)

capacity of dryer(s). Thisis site-specific information entered on the rebate application.

e Gross kW savings factor. Savings per Hp for compressors or per cfm for dryers based

on an engineering model of average compressor loadings.
e SiteHoursof Use. Site-specific information collected on the rebate application.

e Winter and Summer Diversity Factors. Winter and summer kW realization rates (0.54
and 0.80, respectively) are from the 2005 EEAR, Appendix 7, Study 16, adjusted
downward to account for the change in peak demand definition since the study was
performed. The realization rates capture the effects of equipment performance,
coincidence, and diversity.

e Energy adjustment factor. Equal to 1.0, the energy realization rate from the 2005
EEAR, Appendix 7, Study 16.

e Freeridership and spillover factors from the current evaluation study are listed in

Appendix 2 of this report.

Gross annual energy and demand savings for compressed air projects are calculated as
follows:

Gross kW = Quantity * Gross kW Savings Factor

Gross kWh = Gross kW * Ste Hours of Use
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Equations for net savings are included in the “C&I Lost Opportunity - Design 2000plus
Program — Compressed Air’ and “Large C&| Retrofit - Energy Initiative Program —
Compressed Air” tablesin Appendix 8. The free-ridership, spillover and other factors are
applied to calculate net impacts. Measure life is applied to net annual peak kW and kWh
impacts to determine lifetime impacts (see 2005 EEAR, Appendix 7, Study 2).

Savings Results

Net annual energy and demand savings from Design 2000plus compressed air projects
were 1,150,173 kWh and 187.0 kW, respectively. The net annua energy savings and net
peak demand savings increased by 20% relative to preliminary year-end results due to the
“2009 Commercia and Industrial Programs Free-ridership and Spillover Study” (see
Appendix 6, Study 1).

Net annual energy and demand savings from Energy Initiative compressed air projects
were 570,087 kWh and 84 kW, respectively. The net annual energy savings and net peak
demand savings decreased by 20% relative to preliminary year-end results due to the
“2009 Commercia and Industrial Programs Free-ridership and Spillover Study” (see
Appendix 6, Study 1).

There are no non-electric benefits counted for compressed air instalations in either the

Design 2000plus or Energy Initiative programs.

CUSTOM - DESIGN 2000plus AND ENERGY INITIATIVE

|. Subprogram Description

The Company offers a custom program approach for efficiency projects which do not

qualify for incentives under any of the prescriptive rebate offerings. The Custom
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subprogram works well for complex site-specific applications that require more detailed
engineering analysis. The Custom approach includes the Comprehensive Design and the
Comprehensive Chiller tracks. Both of these tracks involve integrated design of all energy
systems and include computer simulation to optimize performance and installation of
multiple measures on the same customer application. Typical Custom measures include:
commercial and industrial refrigeration, process cooling, industrial process, heating
ventilation and air conditioning, variable speed drives, compressed air and wastewater
treatment plant upgrades. Each application includes an engineering analysis of costs and
savings which are evaluated in a benefit/cost screening tool. Once a measure is screened
for cost effectiveness a rebate is determined based on a percent of total or incremental

project cost.

There were no major changes to measure offerings and program delivery mechanisms for
2008. The only changes to the program were adjustments to the incentive levels for
Comprehensive projects started in 2008 in order to encourage more comprehensive efforts

in major new construction projects.

In 2009 there were a total of 83 Design 2000plus and 228 Energy Initiative Custom
projects installed. Of these instalations there were 28 Compressed Air, 11
Comprehensive, 42 HVAC/Energy Management System, 103 Lighting, 19 Process/Process
Cooling, 87 Refrigeration, 1 Solar Hot Water, and 20 Variable Speed Drives projects.

II. Subprogram Evaluation

The impact evauation for projects instaled through the Custom subprogram varied
according to the type of measure. Design 2000plus and Energy Initiative custom projects
are separated into four end-use groups and a comprehensive study plan is developed for
projects installed throughout National Grid’s New England distribution companies’ service

areas. The sample designs for the new Custom impact evaluation studies used in this
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year's calculation of evaluated savings are provided in “Sample Design and Impact
Evaluation Analysis of the 2009 Custom Program” (see Appendix 6, Study 11).

Table 11 shows the four end-use groups analyzed for the evaluation of the 2009 program,

the studies from which the results are used to calculate the impacts for all 2009 custom

installations, and the redization rate results calculated from those studies. New studies

were completed in 2010 for the Custom Process and Custom CDA end use groups.

TABLE 11

CUSTOM END USE GROUP STUDIES

Population
End Use
Group

Sour ce of 2009 Results

Realization Rates

KWh

Summer
kW

Winter
kw

% on
Peak

Process

Impact Evaluation of 2007 Custom
Process Installations — Parts | and |1
(2008 EEAR, Appendix 6, Studies
11 and 12) and Impact Evaluation of
2008 Custom Process I nstallations —
Parts1, Il and I11 (see Appendix 6,
Studies 12, 13 and 14)

82%

80%

83%

111%

HVAC

Impact Evaluation Study of 2005
Custom HVAC Installations — Parts
| and 11 (2007 EEAR, Appendix 6,
Studies 18 and 19) and

Impact Evaluation Study of 2006
Custom HVAC Installations — Parts
| and 11 (2008 EEAR, Appendix 6,
Studies 13 and 14)

81%

2%

105%

124%

Comprehensive

Impact Evaluation of 2006 Custom
Comprehensive Projects (see
Appendix 6, Study 15)

97%

79%

150%

140%

Lighting

National Grid USA 2008 Custom
Lighting Impact Evaluation (2008
EEAR, Appendix 6, Study 15)

107%

80%

73%

120%
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Details of the development of the realization rates from the studies listed in Table 11 are
provided in “Sample Design and Impact Evaluation Anaysis of 2009 Custom Program,”
(see Appendix 6, Study 11).

I1l. Results

There are no general equations for gross kW and gross kWh for Custom measures because
the measures are customized to the particular site. The evaluation studies were all based
on site-specific metering, simulation and/or engineering analysis. For al groups, case-
weighted realization rates were calculated as the ratio of evaluated savings to tracking (pre-
evaluation) estimates of savings within each end use group. These realization rates were
applied to the tracking estimates of Gross kW and Gross kWh savings for all sites in the
appropriate categories. Equations for net savings are included in the “C&l Lost
Opportunity - Design 2000plus Program - Custom” and “Large C&I Retrofit - Energy
Initiative Program — Custom Approach” tablesin Appendix 8. Free-ridership and spillover
values listed in Appendix 2 were applied. Measure life from each application was applied
to annual peak kW and kWh impacts to determine lifetime impacts.

Savings Results

Net annual energy and demand savings from 2009 Design 2000plus Custom installations

were 12,754,360 kWh and 2,532 kW, respectively. The net annual energy savings and the
net peak demand savings decreased by 7% and 20%, respectively, from preliminary year-
end estimates. These decreases are due to reductions in the energy and summer demand
realization rates for CDA and Process projects combined with an increased free-ridership
rate and decreased spillover rate for Custom installations through the Design 2000plus
program: energy and peak demand readlization rates for Custom CDA installations
decreased from 104% and 103% to 97% and 79%, respectively; energy and peak demand
realization rates for Custom Process installations decreased from and 85% and 94% to 82%
and 80%, respectively; the free-ridership rate for all Design 2000plus Custom projects
increased from 15% to 18%; and the spillover rate for all Design 2000plus Custom projects
decreased from 9% to 6%.
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Net annual energy and demand savings from 2009 Energy Initiative Custom installations
were 25,280,885 kWh and 3,201 kW, respectively. The net annual energy savings and the
net peak demand savings decreased by 3% and 8%, respectively, from preliminary year-
end estimates. These decreases are due to reductions in the energy and summer demand
realization rates for Process projects combined with an increased free-ridership rate and
decreased spillover rate for Custom installations through the Energy Initiative program:
energy and peak demand realization rates for all Custom Process installations decreased as
described above; the free-ridership rate for all Energy Initiative Custom projects increased
from 7% to 8%; and the spillover rate for all Energy Initiative Custom projects decreased
from 12% to 11%.

There are no non-electric benefits counted for custom projects in either the Design

2000plus or Energy Initiative programs.

Small C& | Retrofit

SMALL BUSINESS SERVICES

|. Program Description

The Small Business Services (SBS) program provides direct installation of energy efficient
lighting and non-lighting retrofit measures including electric water heating, Space-
conditioning, refrigeration and some Custom measures. In 2009, the program served non-
residential customers with average monthly demand less than 200 kW. Program lighting
measures were delivered through four labor vendors supported by one product vendor, all
selected through a competitive bidding process. One additional vendor who supplied both
labor and product delivered the walk-in cooler measures. The Company requires a co-
payment equal to 30% of the project installation costs (both material and labor) as a

condition to participate in the program.
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Evaluated savings from the prescriptive lighting measures account for approximately 89%
of the SBS program savings while Custom and other prescriptive measures account for

approximately 8% and 3%, respectively.

II. Program Evaluation

For lighting measures (excluding controls), the connected demand realization rates (see
2003 EEAR, Appendix 7, Study 18) and energy impact factors (see 2007 EEAR, Appendix
6, Study 20) were unchanged.

Summer and winter diversity factors were derived from a study conducted in 2007 (see
2007 EEAR, Appendix 6, Study 11).

The percent of energy savings on peak for instaled lighting measures (excluding controls)
were developed in 2004 (see 2003 EEAR, Appendix 7, Study 18).

The Company introduced Custom measures for the SBS program in 2003, consisting of
lighting measures not included as part of the prescriptive offerings as well as non-lighting
measures including refrigeration and HVAC. The redization rates for SBS Custom
measures are derived from the results of a study of 2005 SBS Custom installations (see
2006 EEAR, Appendix 6, Study 22) and updated based on the distribution of 2009
instalations. The realization rates were mapped to the end use categories as shown in
Table 12.
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TABLE 12
SMALL BUSINESS CUSTOM IMPACT FACTORS
Summer
kwh kW Winter kW % On-
Population End-Use Group Redlization | Readlization | Redlization Peak
Lighting 1.036 0.887 1.140 52.3%
HVAC 0.813 0.767 0.000 10.6%
Motors/Drives— HVAC 0.813 0.767 0.000 75.8%
Motors/Drive — Non HVAC 1.453 1.222 0.448 78.7%
Refrigeration 1.596 1.494 0.694 53.8%
Hot Water 0.813 0.767 0.526 75.8%
Compressed Air 0.813 0.767 0.000 63.9%
Process 1.036 1.071 1.150 0.212
Lighting Controls 0.874 0.348 0.280 0.687
Refrigeration LEDs 1.036 1.071 1.150 0.511
Vending Miser 1.130 0.730 1.460 26.9%

Free-ridership and spillover rates for these measures are shown in Appendix 2.

No new impact studies were performed for the prescriptive cooler and thermostat

measures.

A joint study by all of the Massachusetts Program Administrators on plug loads within the
small business sector was completed in 2010 (see Appendix 6, Study 10). A plug load is
the electricity consumed by a device that plugs into an electrical outlet. In the case of the
Small BusinesssCommercial sector examples of these devices would be computers,
printers, copiers, mini-refrigerators, vending machines, etc. The term “plug load” typically
refers to the combination of the electrical load from all of these devices within a building
or sector. Key components of the study included; an assessment of current program
offerings in the Commercia sector with an emphasis on Small Business; a review of
measures, technologies, and software available to reduce electric use of plug loads;, a
preliminary estimate of market potential in terms of energy savings, and best practices and
recommended approaches to promote energy efficient plug load control technologies.

Using billing data, secondary research, assumptions of market penetration of various
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energy efficient technologies, and assumptions of program penetration, the study authors
derived potential energy efficient plug load control technologies and preliminary potential
savings within the Commercial sector. The results of this study are currently being
evaluated to see how the suggested technol ogies might be incorporated into the portfolio of
energy efficient programs and if additional primary research is called for to determine a
more reliable estimate of savings potential.

1. Results
Net annual kW and kWh impacts for measures in the SBS program are a function of the
following variables:

e KW of installed fixtures. Quantity of installed fixtures multiplied by the watts per
fixture divided by 1,000.

e kW of baseline fixtures. Quantity of existing fixtures multiplied by the watts per fixture
divided by 1,000.

e Hoursof use. Site-specific information provided by the customer.

e Energy redlization rate (excluding lighting controls). From “Multiple Small Business
Services Programs Impact Evaluation,” (see 2007 EEAR, Appendix 6, Study 20).
Energy redlization rates for thermostat and cooler measures were unchanged from
previous years. Factors for Custom measures are described above. For lighting
controls, the factor is the “hours of use reduction realization rate” and comes from the
“National Grid Lighting Controls Impact Evauation, Fina Report, 2005 Energy
Initiative, Design 2000plus and Small Business Services Programs’ report (see 2006
EEAR, Appendix 6, Study 16).

e Non-coincident connected demand realization rate. Relationship of evaluated lighting
connected demand to tracking system connected demand using manufacturers' ratings,
from “2003 Multiple Small Business Lighting Retrofit Programs Impact Evaluation”
(see 2003 EEAR, Appendix 7, Study 18) for non-control lighting measures. For
lighting control measures this factor comes from the lighting control study mentioned
above.

e Winter and Summer Diversity Factors. Sources vary by measure, see “Small C&l
Retrofit — Small Business Services Program” table in Appendix 8.
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e Measure Persistence. This factor is incorporated into the measure life for all measures
except interior screw-in CFLs (see 2005 EEAR, Appendix 7, Study 2). Non-lighting

persistence factors were assumed to be 100%.

Gross kW and Gross kWh savings for lighting measures are calculated as follows:
Gross kKW = (KWhasdine — KWinstalled)
Gross kWh (excluding control measures) = Gross kW * Hours of Use

Gross kWh for Lighting Controls = Gross kW * Hours of Use Reduction

Equations to calculate net savings are provided in the footnotes to the “Small C& | Retrofit
— Small Business Services Program” table in Appendix 8. Appropriate free-ridership and
spillover factors are applied to calculate net impacts. The net energy realization rates
described above for lighting and Custom categories are also applied to the gross kWh to
calculate net energy impacts. Measure life is then applied to the annual net peak kW and
net KWh impacts to determine lifetime impacts.

Non-Electric Benefits (NEBS)

NEB savings are accumulated from reduced operation and maintenance costs associated
with the longer measure lives of lamps and ballasts relative to the pre-retrofit measure, and
are expressed in terms of dollar per unit for lighting devices and dollar per controlled watts
for lighting controls. The savings vary by measure and are substantiated in the
documentation submitted in fulfillment of Commercial and Industrial Non-Electric Benefit
Performance Metric #1 in the 2003 Performance Measurement Report. Because O&M
savings are tied to the number of units installed rather than the performance of those units,

the NEB savings are not modified by realization rates.
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For lighting device measures:
NEB Savings = Number of Units Installed * NEB Factor * Persistence* (1-
Free-ridership + Spillover)

For lighting control measures:

NEB Savings = Controlled Watts/ 1000 * NEB Factor * Persistence * (1-
Free-ridership + Spillover)

Savings Results

Net annua energy and demand savings for 2009 SBS installations were 18,065,600 kwWh
and 4,188 kW, respectively. In addition to the above benefits there are annual non-electric
benefits (NEBS) associated with particular measures installed through the program. This
value is $281,173. When the NEB Value factor, which net present values the stream of
annual values to alifetime value based on the appropriate life for that particular measure, is
applied, the Lifetime Non-Electric Vaue is $2,317,265. Energy savings increased by
approximately 0.2% while demand savings increased by approximately 1% compared to
preliminary year-end estimates. This slight increase is due to a decrease in the non-lighting
free-ridership (from 4% to 1%) and an increase in non-lighting spillover (from 1% to 4%)
and the re-calculation of the custom realization rates based on the 2009 installations.

Impact by End Use

The Commercial and Industrial program impact by end use is summarized in Table 13 and
in Figures 19 through 21 below. It should be noted that end uses in Table 13 are not the
same measure categories described in the evaluation methodology sections under the
previous program sections. The categories presented in the tables in Appendix 8 were

recombined to yield the savings by each end use group shown in Table 13.
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TABLE 13

IMPACT BY C&I END USES

End Use Lifetime MWH Lifetime kW $ Lifetime NEB

Preliminary | Evaluated | Preliminary | Evaluated | Preliminary | Evaluated
Lighting 1,057,171 180,294 215,749 35,055| $5,945,442| $5,945,442
HVAC 196,992] 1,060,041 43,138 215,646 $913,987 $913,987
Motors / Drives 77,724 81,145 15,000 14,614 $0 $0
Refrigeration 86,250 60,170 12,987 9,065 $0 $0
Hot Water 0 0 0 0 $0 $0
Compressed Air 61,345 81,333 9,925 10,749 $0 $0
Process 56,890 53,318 7,950 6,579 $0 $0
End User Behavior 2 2 0 0 $0 $0

FIGURE 19 — C&I LIFETIME MWH - END USE
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FIGURE 20 - C&I LIFETIME kW - END USE
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FIGURE 21 — C&I LIFETIME NEB - END USE
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PERFORMANCE INCENTIVE

COMPANY INCENTIVE

The results presented in this report document the Company’s final calculated incentive of
$3.7 million after tax, approximately 10.0% below the available design level incentive for
theyear. Appendix 5 documents thisincentive calculation.

POTENTIAL PERFORMANCE INCENTIVESIN 2009

The potential Design level shareholder incentive is calculated by multiplying actual energy
efficiency program expenses in the year by 5.00%. The potential Threshold level incentive
is 75% of that amount while the potential Exemplary level incentive is 110% of that
amount. Appendix 5, Table 2 shows that the Company’s potential Design level incentive
in the year was $4,108,547 after tax.

Savings M echanism

The Savings Mechanism provides a reward to the Company for achieving its energy
savings, demand savings, and non-electric benefits (NEBS) goals as defined in its “2009
Energy Efficiency Plan.” The potential Design level incentive in 2009 under the Savings
Mechanism was $1,767,827 after tax. Appendix 5, Table 3 shows that the Company’s
efforts resulted in quantified NEBs in excess of goals for the year, while lifetime energy
savings and lifetime demand savings were less than the target. As a result, the Company
has earned approximately 91% of the Design level incentive available under the Savings
Mechanism, equal to $1,612,674 after tax.
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Value M echanism

The Value Mechanism provides a reward to the Company for achieving net benefitsin its
program delivery as compared to the net benefits expected in its Energy Efficiency plan for
the year. The potential Design level incentive in 2009 under the Vaue Mechanism was
$1,302,960 after tax. Appendix 5, Table 4 shows that the Company’s efforts resulted in
documented net benefits less than goals for the year. As aresult, the Company has earned
approximately 84% of the Design the Exemplary level incentive available under the Vaue
Mechanism equal to $1,095,265 after tax.

Performance Metrics

Performance metrics for 2009 are described in 2009 Energy Efficiency Plan” Appendix B
and in Appendix 5, Table 5 of this report. The potential Design level incentive in 2009
related to Performance Metrics was $1,037,761. Appendix 5, Table 5 documents metrics
achievements for the year. This table shows that the Company successfully earned
$996,731 through its metrics achievements. Thisis approximately 4% below Design level

performance in this component.

A summary of the initiatives targeted by the metrics, their objectives, and the Company’s
performance relative to the objectives follows. Specific performance requirements at the
Threshold, Design, and Exemplary levels of performance can be found in Appendix 5,
Table 5. Supporting documentation for metric performance is provided in Appendix 7,

which, because of itssize, is provided in Volume 2 of 2 of this Annual Report.

Residential

CACQIV IN ENERGY STAR HOMES

Residential Metric #1 was to develop a cost-effective plan for addressing quality
instalation and verification of central air conditioning in ENERGY STAR Homes based
on the Summer 2008 QIV study. The study needed to address system design, sizing,
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equipment specifications, refrigerant test, electrical measurements, airflow tests, duct
leakage tests and verification of system documentation of CAC systems for participating
projects. The study needed to be submitted to the Council and then implemented into the
2010 program.

The plan that was developed is attached here in Appendix 7, Document RES-1. It includes
a detailed program design that promoted all systems receive a QIV through the COOL
SMART Program, a requirement to receive either Thermal Expansion Valves or Electronic
Expansion Valves, promotion of the benefits to builders and owners using webinars and
documentation, the enforcement of right sizing the CAC systems, ENERGY STAR
certification guidelines, and a recommendation for using cased coils for cleaning. The
Process explained in the plan assures participants will be encouraged to perform a QIV,
Data Collection Forms will ask HERS Raters for equipment verification, identify
contractors, and verify a QIV was performed. HERS Raters will assist builders with
technical assistance and coordinate with COOL SMART to verify QIV as part of the
quality Assurance/Quality Control Process. The Program will provide a QIV FAQ, set-up
best practices, update the Program Website with specifications, contractor information, and
links to COOL SMART. The application and agreement will be updated with instructions
and QIV contractor lists. Award letters will include contractor, contact information, and
brief instructions. The Program documentation will include the QIV in 2010. A tracking
and reporting database will be developed and al program documents will be updated to
include these best practices. The Marketing Strategy is to provide increased training and
QIV documents focused on HERS Raters, homebuilders, and HVAC contractors. The
Program will share and provide COOL SMART information and promote QIV in CAC
systems. The plan further addresses targeted markets, recommended technologies, and

financial incentives.

The plan was submitted and approved by the Council in August 2009, the program was
incorporated into the 2010 programs via the Massachusetts 3 year plan.

Exemplary level performance is documented in Appendix 7, Document RES-1.
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CODES AND STANDARDS SUPPORT
The Codes and Standards Support challenge was to develop a plan that outlines code

development and implementation activities that line up with the Green Communities Act,
implement those activities, and research California’'s mechanisms for claiming savings

from code devel opment.

The Joint Management Committee (JMC) Stretch Code Support document included in
Appendix 7, RES-2, provides an outline of the background, an overview, support, financial
incentives, and training for Massachusetts towns, adopting more stringent codes, and
claming savings. Detailed memos from Nexus Market Research, aso included in
Appendix 7, RES-2, provide further support for the metric requirement. In the September
2009 memo to the sponsors, a diagram was included, Figure 1: Roadmap for Codes and
Standards. It isaflowchart for resolving initial questions from the sponsors and for moving
forward designing Massachusetts Codes and Standards claimed savings mechanisms
similar to those in California. By December 2009, the framework for creating these codes
and standards was submitted for review; it focused on upgrades to state codes and
increased compliance with state and stretch codes for homes that do not participate in the
program. Also included was the final vendor report discussing the history of California
codes, calculation methods, and various options for claiming credit for codes and standards
in Massachusetts. The Metric also asked for these efforts to be coordinated with NEEP; a
memo confirming NEEPS interest in matching their upcoming work on codes and
standards to the work being done to meet the Massachusetts Residential Metric for 2009 is
also included.

Exemplary level performance is documented in Appendix 7, Document RES-2.

EXISTING HOMES RATING
The Existing Homes Ratings Metric asked for research and a recommendation for rating

homes energy when a sale or transfer is made or when improvements are being considered
and post-improvement. In devel oping the rating approach, efforts needed to be coordinated
with at least one entity outside Massachusetts and the research should be presented in a
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white paper to the Council. Exemplary performance required an implementation plan
including the agreed upon rating mechanism for a pilot in the 2010 MassSAVE program.

NEEP presented a report  September 1, 2009 to the MA utilities for comment by the MA
EEAC NUPs; through correspondence with the MA utilities and NUPs grace was provided
to finalize the draft with new input, the final report was issued November 13, 2009. The
report considers the global experience with building energy rating and developing a
general framework (roadmap) for implementation. The report suggests that “building
ratings offer a valuable opportunity to inform owners about any incentives that may be
available — through their utilities, government agencies or financial ingtitutions — to
encourage adoption of energy efficiency measures and otherwise help them to improve
their building's performance.” Consistent with metric requirements, insight into the report
was provided from Richard Faesy and Paul Eldrenkamp from the RESNET/HERS
community and Julie Hawkins a licensed redtor engaged in building energy rating
outreach to the broader real estate community in her role with D&R International on behalf
of the U.S. Department of Energy.

In January, 2010 NEEP issued a program brief. It entails a draft plan for implementing the
recommendations from the roadmap report in 2010.

Design level performance is documented in Appendix 7, Document RES-3.

SINGLE STATEWIDE MASSSAVE AUDIT
This metric was to evaluate the home energy audit customer information package options

and decide on which to consider for Massachusetts. Specific evaluation criteria, common
outputs and reports, audit identifiable by location, etc. needed to be included in the report
to the Council for Threshold level performance. For Design level, an RFP was to be issued
or the evaluation of existing options had to happen and a final decision on a single audit
customer information package had to be made to meet this performance level. Exemplary
performance asked for a plan to customize software and deliverables for MassSAVE and to

implement the information package statewide being ready to operate 9/1/2010.
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Attached as Document RES-4 are the Diagnostic and Screening Report Templates. These
templates are simple, user friendly, and include an energy efficiency action plan, criteria
specified in the metric. Major milestones throughout the implementation process include
reviewing components of each report, determining protocols, identifying specific restraints
for Vendor software, flexibility in reports and alternate methods, an agile development
process, a future enhancements process, and pre-deployment/deployment plans. The
timeline included assumes rigorous PA and Vendor participation throughout the
implementation process to roll out the customer information package by September 1,
20009.

Exemplary level performance is documented in Appendix 7, Document RES-4.

COMPREHENSIVE EDUCATION PACKAGE
This Threshold level target was to prepare a plan or RFP identifying resources for

developing an electronic media Comprehensive Education Package, submit it to the
Council for review and follow with the fina plan/RFP that includes developing the
package in a DVD/web viewable visual presentation format. For Design level, the RFP
should be awarded and work should begin on the Comprehensive Education Package. For
Exemplary level, the package needs to be ready for distribution to customers.

In June 2009, an outline was developed including the objectives and key messages to be
included in the media deliverable. A Comprehensive Education Package in DVD and web
viewable/downloadable format was developed. The package includes education about the
Therma Layer of the home including insulation, air sealing, and blower door tests,
Mechanical Systemsin the home including heating and cooling systems and hot water, and
Consumer Products covering home appliances and lighting.

Exemplary level performance is documented in Appendix 7, Document RES-5.
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ADVANCE CUSTOMER COMMUNICATION ACTIVITITES

For Threshold level performance, perform an inventory of all customer service phone

numbers for Massachusetts efficiency programs and then anayze the type of calls and
document the findings; Design level required a feasibility study to determine the benefits
of combining al into a single 800 number for customers to get all relevant efficiency
program information in one place at one time. A position paper based on the feasibility

study for roundtable discussions would attain Exemplary level performance.

Arcadia Consulting Group completed its feasibility study 8/31/2009. The report included
an assessment of the toll free numbers available in different areas and the types of calls
they generally answer. They further assessed the many individual call centers for
representative knowledge, hours of availability, greetings, the number of referrals, and
costs. They also assessed paths PAs could take with regard to branding, service,
tracking/pilot programs, operations, and marketing. A list of recommendations concludes
the feasibility study. The position paper submitted January 30, 2010 includes several
scenarios PAs could take to move forward, including full descriptions pros and cons along
with a recommendation to pursue Scenario 2 after additional discussions and negotiations
among PAs and other stakeholders.

Exemplary level performance is documented in Appendix 7, Document RES-6.

L ow-Income

The Low-income program depends on the Low-income Energy Affordability Network
(LEAN) for successful delivery of services, replacement appliances, and education to
qualifying low-income customers. There were four shared performance metrics targeting
the low-income sector. They were designed in cooperation with and approved by LEAN.

1) Best Practices. Design level: Implement Best Practices agreed to in 2009, continue at
least quarterly discussions and technology analysis, and provide written updates on
meetings, analyses and additional best practices implemented, and continue to assess

possible new measures.
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2) Auditor Training. Design level: Support LEAN’s efforts and those of the
Massachusetts Department of Housing and Community Development (DHCD) for
auditor training related to areas identified through the Best Practices Working Group
and developing and distributing training materials related to plug loads, air
conditioning, ducts, and space heaters.

3) Contractor Support. Design level: Support LEAN’s efforts and those of the
Massachusetts Department of Housing and Community Development (DHCD) to
contribute increased funding to and support efforts to recruit and train enough
Weatherization and heating contractors to support network activities sufficient support
the ramp up of the program.

4) Outreach. Threshold: Continue Energy Bucks campaign through March 2010 and
prepare a memo that explains campaign activities during the winter 08/09. Design:
Provide a summary of the number of customers who contacted the call center and
website and collect information from CAP agency staff on their perceptions of the

effectiveness of the campaign.

Exemplary performance for metrics 1, 2, and 3 would be achieved if the design level of
performance were achieved for all three of them. Exemplary performance for Low-income
metric #4 is achieved through the recommendation of appropriate statewide

marketing/outreach initiatives for the winter 09/10 campaign.

The Massachusetts program administrators issued reports on Best Practices, Training, and
Contractor Support which demonstrates design level performance of Low-income metrics
#1, #2, and #3. These reports are attached in Appendix 7, Document LI-1, Document LI1-2

and Document LI[-3.

The Massachusetts program administrators conducted all the activities prescribed for Low-
income Metric #4, and thus achieved exemplary level performance for this metric.

Appendix 7, Document L1-4 summarizes the activities performed in support of this metric.

MAOQO9-EEAR 08/02/10 Page 85 of 89



Commercial and Industrial
LARGE RETROFIT

The Company’s Large Retrofit metric was to attain 10 buildings across market segments

willing to commit to energy efficiency; achieving 15%, 20%, or 25% in overal electric
savings as a percent of total electricity consumption would determine Threshold, Design,

and Exemplary performance.

The company had 14 participants that saved an average of 21% in overall electric savings.
Design level performance is documented in Appendix 7, Document CI-1.

ADVANCED BUILDINGS
To support the Advanced Buildings metric, the Company would need to get 10, 17, or 25

participants to participate in the Advance Buildings initiative for Threshold, Design, or
Exemplary Performance. The company did not attain ten signed MOU'’s and therefore did

not attain Threshold level performance.

PERFORMANCE LIGHTING

The Company’s Performance Lighting metric was to have a specified percentage of all

new construction projects that include lighting commit to go through the performance
lighting path and achieve a specified percentage of savings beyond the MA energy code.
Attaining threshold level performance meant at least 20% of 2009 new construction and
major renovation projects that include lighting projects commit to go through the
performance lighting path and achieve a collective average of 20% savings beyond the MA
energy code in effect on 1/1/09. The Company completed 73 projects eligible for
performance lighting; 15 of these projects, or 21%, were designed with performance
lighting, dlightly exceeding Threshold level performance. These projects, on average,
exceeded code by 36%.

Metric performance is documented in Appendix 7, Document CI-3.
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PLANNING ACTIONS
PAs had to develop and execute an action plan, with milestones, to accelerate changes

internally that would prepare their business to meet increased savings goals in 2009-2011.
Each PA presented an action plan that incorporated 1) Workforce development; 2)
Outreach and communication; 3) Statewide awareness, and 4) Effective gas and electric
integration. The plan will include jointly delivered elements where appropriate. The plan
must be approved, in place by June 1% and implemented by September 15". Completing all

tasks achieves Design level performance.

National Grid submitted its action plan May 29, 2009. It includes a section addressing
Staffing Resources; internally there has been 8 additional staff since 2007; externally
recommendations resulting from New England Clean Energy Council’s report on
Massachusetts energy efficiency workforce needs, completed in April 2009, are being
evaluated and prioritized. Action Items included addressing Outreach and Communication
efforts for general advertising, the Governors Clean Energy Challenge, innovative
incentives, integrated website, Questline newdletter, tradeshow participation, training and
education, and work with trade allies. A residential and a commercial and industrial
customer website and program branding are being developed to address the statewide
awareness element. To effectively integrate gas and electric, a Single Point of Contact
Coordinator position will be the gas efficiency expert with knowledge of al utility
programs and will work with other gas utility counterparts to ensure fuel blind programs
while integration efforts remain seamless to customers. The last section of the plan
addresses inter-utility communication and training and includes action items from defining
POC, the gas-electric communication process, scopes of audits, and schedules for training

sessions.

Design level performance is documented in Appendix 7, Document ClI-4.
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COMBINED HEAT & POWER
For Threshold level performance PAs had to develop a plan approved by the Council for

incorporating CHP into the energy efficiency portfolio by April 1, 2009. Demonstrating
that one project proposal is developed and seeking customer commitment by 12/31/2009
meets Design level performance. Exemplary performance requires a customer commitment
to proceed with CHP project, asigned MOU.

The 2009 Combined Heat & Power Initiative seeks participants with sufficient efficiency
and hours of operation to make a heat and power system a cost effective project for the
utilities and the customer. Initial technical assessment studies will determine if there is
enough thermal load, the large capital cost, and a development timeline. Fixed incentives
attached to long term metering and customer specs on hours of generation, capacity and
thermal load will be required. Both gas and electric will target markets in the industrial
processes area. Reciprocating and turbine driven generators with proper permits will be
considered. A list of technical requirements is defined with specific incentives and delivery

mechanisms in the plan included in the supporting documentation.

The first project in National Grid's 2009 Cogeneration Pilot to receive a proposed
incentive was a 500 kW back pressure steam turbine generator project at paper producer in
northern Massachusetts (“the customer”). The Customer contacted National Grid after a
meeting with Commissioner Phil Giudice who informed them about the CHP Pilot
Program. A kickoff meeting was held in March 2009 with Customer staff and their CHP
contractor to discuss the project and present information on the CHP Pilot Program.
Engineers at Turbo Steam provided detailed a detailed engineering analysis of the steam
and electric loads for the Customer as well as proposed 500 kW steam turbine generator
savings and installation costs. During the months of June through August, National Grid
performed a thorough review of the energy savings calculations and design and operational
assumptions in the engineering study. The projected electric and oil savings for this
project was approximately $220,000 and had a project cost of ~$500,000. This gave a
simple payback 2.3 years before incentive. Based on the finalized cost and savings, the
project successfully passed the benefit-cost test and in September 2009 National Grid
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offered a proposed incentive to the Customer of $100,000 towards the project installation.
With this incentive the project would have provided the Customer with a 1.8 year payback.
Due to economic reasons, the Customer decided not to move ahead with the project in
2009. The Customer is still considering the project and, under the current 2010 CHP
Program, could be €eligible for $200-$250k towards the CHP Project.

Design level performance is documented in Appendix 7, Document CI-5.
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GLOSSARY OF TERMSAND ABBREVIATIONS

Annual kWh Reduction

Expected net annual energy savings after all impact factors have
been taken into consideration.

AAP Accelerated Application Process

AMP Appliance Management Program

BBRS Board of Building Regulations and Standards
CAP Community Action Program

CEE Consortium for Energy Efficiency

CFL Compact Fluorescent Lamps

Coincident Peak Demand

Demand for electricity at the time of the Company’ s peak demand.

Delta Watts

The difference in the watts between pre-existing or baseline
lighting equipment and energy efficient lighting equipment.

Demand

The amount of electric energy used by a customer or piece of
equipment at a specific time, expressed in kilowatts.

Demand Adjustment
Factor

Thisfactor is a combination of one or more evaluation impact
parameters applied to gross demand savings in the calculation of
net demand savings.

Diversity

That characteristic of avariety of electric loads whereby
individual maximum demands usually occur at different times.

Diversity Factor

Percent of savings available at the time of the Company’ s peak
demand.

DOE Department of Energy

DOER Massachusetts Department of Energy Resources

D&R D&R International, the contractor to DOE and EPA that monitors
sales of ENERGY STAR® appliances.
Demand Response Induced Price Effect — the impact of efficiency
and demand response programs on market prices. It isbased on

DRIPE the economic theory that programs will reduce energy quantities
in the future, resulting in lower prices for electric energy and
capacity markets.

DSM Demand Side Management

D.T.E. M assachusetts Department of Telecommunications and Energy

D.P.U. M assachusetts Department of Public Utilities
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EFLH

Equivaent Full Load Hours

Energy Adjustment
Factor

A factor made up of one or more evaluation impact parameters
applied to gross kWh savings in the calculation of net kwh
savings.

EPA

Environmental Protection Agency

EPACT

Energy Policy Act

ENERGY STAR®

Brand name for the voluntary energy efficiency labeling initiative
sponsored by the U.S. Environmental Protection Agency and
Department of Energy.

FreeRiders

Customers who participate in an energy efficiency program but
would have installed the same measure(s) on their own if the
program had not been available.

Free-Ridership Rate

The percent of savings attributable to Free Riders.

Forward Capacity Market — 1SO NE forecasts demand for the next
three years and then conducts auctions, where both generation and

FCM - A X
demand resources may participate, to purchase sufficient capacity
for reliable system operation at competitive prices.

Expected demand reduction based on a comparison of standard or

Gross kW replaced equipment, and equipment installed through an energy
efficiency program.

Expected kWh reduction based on a comparison of standard or

GrosskWh replaced equipment, and equipment installed through an energy
efficiency program.

GSHP Ground Source Heat Pump
Gigawatt-hour — a measure of electricity usage over time equal to

GWh 1,000 megawatt-hours or 1,000,000 kilowatt-hours.

HEM Home Energy Management

Hours of Use The estimated number of hours per year that a measure operates.

Hours of Use Realization
Rate

Ratio of actual metered hours of use datato estimated hours of use
data.

Hp

Horsepower

HVAC

Heating Ventilation and Air Conditioning
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I mpact Factor

Generic term for persistence, realization rates, in-service rates,
non-coincident connected demand factors, etc., developed during
the evaluation of energy efficiency programs and used to calculate
net savings.

SO NE Independent System Operator New England

1SOS Industrial Systems Optimization Service

IMC The Joint Management Committee of utility and non-utility parties
that manages the ENERGY STAR® Homes Program.
Kilowatt-hour — The basic unit of electric energy usage over time.

kWh One kWh is equal to one kW of power supplied to a circuit for a
period of one hour.

kwW Kilowatt-A measure of electric demand - 1000 watts.

kW- Years See: Lifetime kW

o The expected length of time, in years, that an installed measure

Lifetime will bein service and producing savings.
The expected demand savings over the lifetime of an installed

Lifetime kW measure, calculated by multiplying the annual peak kW reduction
associated with a measure by the expected lifetime of that
measure. It isexpressed in units of kW-years.
The expected energy savings over the lifetime of an installed

Lifetime MWh measure, calculated by multiplying the annual MWh reduction
associated with a measure by the expected lifetime of that
measure.

LIHEAP L ow-income Heating Assistance Program

Maximum Annual kW
Savings

Peak annual demand savings of a measure. At the program level,
this equals the sum of the annual peak demand savings across all
measures.

Specific technology or practice that produces energy and/or

M easur e demand savings for which the Company provides financial
incentives.
MOU Memorandum of Understanding
Multi-Y ear Program Evaluation and Market Progress Reporting,
MPER or Market Progress and Evaluation Report, developed for various
residential programs.
Megawatt — a measure of electric demand equal to 1,000
MW kilowatts.
MWh M egawatt-hour — a measure of energy use over time equal to

1,000 kilowatt-hours.
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NATE North American Technician Excellence Program
NEEP Northeast Energy Efficiency Partnerships
NUP Non-utility parties, who participate in some program planning

activities.

Net to Gross Ratio

A factor representing net program savings divided by gross
program savings that is applied to gross program impacts to
convert them into net program load impacts.

O&M

Operation and Maintenance

Off-Peak energy kWh

The kWh reduction that occurs during the Company’ s of f-peak
hours for energy (Monday-Friday, 9 p.m. to 8 am. and all day on
weekends and holidays).

On-Peak Energy kWh

The kWh reduction that occurs during the Company’ s on-peak
hours for energy (Monday-Friday, 8 am. to 9 p.m., except
holidays).

Percentage of first year energy or demand savings expected to
persist over the life of the installed energy efficiency equipment;

Persistence Rate developed by conducting surveys of installed equipment severa
years after installation to determine presence and operational
capability of the equipment.

PMR Performance M easurement Report
Princeton scorekeeping Method- tool that analyzes DSM savings

PRISM .
for large samples of buildings or homes.

Residential Conservation Services. Formerly Energy Conservation

RCS )

Service or ECS.
Small Business Services program, formerly known as Small

SBS Commercial and Industrial Program.

Seasonal The net demand reduction during either the Winter or Summer

(Winter/Summer) kW

Seasons.
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Additional energy efficient equipment installed by customers that
was influenced by the Company’ s sponsored program, but without
direct financial or technical assistance from the program.
Spillover is separated into Participant and Non-participant factors.

Spillover Non-participating customers may be influenced by product
availability, publicity, education and other factors that are affected
by the program.

Estimate of energy savings attributable to spillover effects

Spillover Rate expressed as a percent of savings installed by participants through
an energy efficiency program.

VSD Variable Speed Drive

WAP Weatherization Assistance Program

Watt The basic electrical unit of power.
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2009 Commercial and Industrial
Free-Ridership and Spillover Rates

Free-Ridership Spillover
(Per cent) (Per cent)
Design 2000plus 22 6
Custom 18 6
HVAC
Unitary 40 8
Non-unitary 12 3
Lighting 32 7
Motors
New 44 3
Failed/Stock 51 3
Variable Speed Drives 74 2
Compressed Air 20 3
Energy Initiative 12 9
Custom 8 11
HVAC 25 7
Lighting 12 9
Motors NA NA
Variable Speed Drives 17 3
Compressed Air 24 2
Small Business Services 2
Lighting Measures 2
Non-Lighting Measures 1 4
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2009 Residential
Free-Ridership and Spillover Rates

Free-Ridership Spillover
(per cent) (per cent)

L ow-income Program

Appliance Management” 0 0

Energy Star Homes' 0 0

L ow-income Energy Wise' 0 0
EnergyWise” 3 0
Residential Conservation Services

CFLs, Air Sedling, Insulation®

Heating System Replacements, Windows? 0

Refrigerators’ 35 36
Residential Lighting®

Compact Fluorescent Lamps n/a n/a

Torchieres 6 3

Interior Fixtures 8 4

Exterior Fixtures 12 7

LED Fixture 0 0
ENERGY STAR® Products' 0 0
Energy Star HVAC

Cooling equipment’ 15 0

Early retirement 15 0

Right sizing 15 0

Heating equipment 0 0

New Construction™®
Homes certified to program’s standards
CFL Bulbs
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2009 Residential Free-Ridership and Spillover Rates (Cont.)

NOTES:

1

Free-ridership and spillover are assumed to be zero.
Free-ridership is a staff estimate based on previous studies.

Free-ridership and spillover from 2003 EEAR, Appendix 7, Study 2, “Measurement &
Verification of Residential Refrigerator Energy Use, Final Report: 2003 — 2004
Metering Study,” July 29, 2004, by Michael Blasnik.

Free-ridership and spillover for lamps and fixtures is from the 2003 EEAR, Appendix
7, Study 5, titled “Impact Evaluation of the Massachusetts, Rhode Island, and Vermont
2003 Residential Lighting Programs.” LED Fixtures were not included in this study.
Free-ridership and spillover are incorporated in demand and energy adjustment factor
for CFLs.

Staff estimates of free-ridership for homes and HVAC equipment, except lighting

which came from the Residential Lighting Program.

Free-ridership and spillover values apply to both low-income and non-low-income

measures.

Free-ridership is an estimate jointly agreed upon by the Massachusetts PAs based on
the following report "Market Research for the Rhode Island, Massachusetts, and
Connecticut Residential HVAC Market, December 2002, Final Report," authored by
RLW Analytics, Inc.
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Appendix 3a

Massachusetts & Nantucket Electric Companies
Summary of Benefit-Cost Ratios by BCR Activity

Planned’ Reported | Variance
[TRC [TRC TRC TRC Net
Benefit/Cost |TRC Net Benefits | TRC Benefits  TRC Costs PA Costs Benefit/Cost |TRC Net Benefits |TRC Benefits TRC Costs PA Costs Benefit/Cost _|Benefits TRC Benefits  TRC Costs PA Costs
|
.90 $4,869,11( $7,426,758 $2,557,648 $2,108,648 .03 $4,650,779 $6,939,270 $2,288,491 $2,288,491 0.13 ($218,331) ($487,488) ($269,157) $179,843
.24 $405,82¢ $2,071,851 $1,666,024 $1,721,433 .43 $1,106,176 $3,655,922 $2,549,746 $2,197,696 0.19 $700,349 $1,584,071 $883,722 $476,263
.09 $22,912,96! $ 99,580 $10,986,617 $9,497,937 .74 $24,645,438 $38,812,620 $14,167,182 $12,265,754 (0.35; $1,732,475 $4,913,040 $3,180,565 $2,767,817
93| $5,397,60! $11,184,903 $5,787,294 $5,868,27' .25 $18,748,575 $5,766,542 $5,675,518 1.32 $7,584,424 $7,563,672 ($20,752)] 192,757,
11.97 $82,154,481 $89,646,291 $7,491,810 $5,830,48: .00 $32,697,046 $39,234,371 $6,537,325 $5,241,504 (5.96)] ($49,457,435)] ($50,411,920)] $954‘485| 588,977)]
1.61] $1,907,805 $5,013,311 $3,105,505 $2,965,50! .32] $2,967,726 $5,223,999 $2,256,273 $2,175,673 0.70 $1,059,920 $210,688 ($849,232) 789,832)
B | $737,827 737,827
4.72, $117,647,794 $149,242,693 $31,594,899 $27,992,280 3.Cﬁ| $79,049,197 $112,614,756 $33,565,559 $30,582,464 (1.37)] ($38,598,597) ($36,627,936, $1,970,660 $2,590,184
[

267 $979,292 $1,566,104 $586,812 $453,812 2.10] $417,173 $796,557 $379,384 $379,384 (0.57) ($562,119; | ($769,547)] ($207,428; | ($74,428

221 $10,310,415 $18,823,771 $8,513,356 $8,513,356 2.@ $14,418,782 $21,763,317 $7,344,535 $7,344,535 0.75 $4,108,367 $2,939,546 ($1,168,821)]

3.68, $13,423,821 $18,433,041 $5,009,220 $4,892,322 4.34] $12,531,866 $16,279,422 $3,747,556 $3,722,085 0.66 ($891,955; $2,153,619 ($1,261,664)

$0 $415,291
Subtotal: Low Income 2.75) $24,713,528 $38,822,916 $14,109,388 $13,859,491 3.39; $27,367,821 $38,839,296 $11,471,475 $11,861,294 0.63 $2,654,293 $16,380 ($2,637,913 I ($1,998,196)
[Commercial & Industrial

C02a C&l Lost Opportunity 3.92 $52,953,833 $71,102,858 $18,149,025 $17,319,614 3.01; $24,995,515 $37,456,779 $12,461,264 $11,602,44: (0.91)] (327,958,318, I ($33,646,079 ($5,687,761) ($5,717,172),
CO3a Large C&l Retrofit 3.32 $72,966,002 $104,435,045 $31,469,043 $16,986,170 271 $90,013,135 $142,776,114 $52,762,979 $26,408,31. (0.61)] $17,047,133 $38,341,069 $21,293,936 $9,422,142
CO3b Small C&! Retrofit 3.80 $25,221,645 $34,234,183 $9,012,538 $9,164,566 4.40 $26,912,033 $34,819,621 $7,907,588 $6,574,21 0.60 | $1,690,389 $585,438 ($1,104,951)| ($2,590,348)|
CO7x Performance Incentive Tax Liability $0 $1,237,92 $1,237,926
|Sub|o|a\: Commercial & Industrial 3.58 $151,141,479 $209,772,086 $58,630,607 $43,470,350 2.94 $141,920,682 $215,052,514 $73,131,831 $45,822,899 (0.64)] ($9.220,797) $5,280,428 $14,501,225 $2,352,549
[ToTAL 3.81] $293,502,801 $397,837,695 $104,334,893 $85,322,121 3.10; $248,337,701 $366,506,566 $118,168,865 $88,266,658 (0.71)] ($45,165,100) ($31,331,129) $13,833,972 $2,944,537

1) Planned values are from National Grid D.P.U. 08-8A Compliance Filing on Supplemental Spending on Electric Energy Efficiency, October 8, 2008, Appendix A Compliance.




Appendix 3b

Massachusetts & Nantucket Electric Companies
Expense Summary of 2009 BCR Activities

Program Participant Shareholder
BCR Activity Programs Total TRC Costs Total PA Costs Implementation Costs Evaluation Incentive
Residential
A02a Residential Lost Opportunity A02a Energy Star Homes $2,288,491 $2,288,491 $1,992,273 $0 $133,448 $162,770
A02b Residential HVAC A02b Energy Star HVAC $2,549,746 $2,197,696 $2,167,100 $352,050 $321 $30,275
A03a Residential Retrofit 1-4 AO03a Residential Conservation Service $14,167,182 $12,265,754 $11,655,329 | $1,901,428 $183,709 $426,717
A03b Residential Retrofit Multifamily A03b Energywise $5,766,542 $5,675,518 $5,367,496 $91,024 $152,763 $155,259
AO04a Residential Lighting A04a Energy Star Lighting $6,537,325 $5,241,504 $4,749,658 | $1,295,820 $166,943 $324,904
A04b Residential Appliances A04b Energy Star Products $2,256,273 $2,175,673 $2,020,792 $80,600 $111,620 $43,260
A07x Performance Incentive Tax Liability $737,827 $737,827
Subtotal: Residential $33,565,559 $30,582,464 $27,952,648 | $3,720,922 $748,804 $1,881,012
Low Income
B02a Low Income Lost Opportunity B02a Energy Star Homes LI $379,384 $379,384 $366,187 $0 $0 $13,197
B03a Low-Income Retrofit 1-4 B03a Single Family - Appliance Management $7,344,535 $7,344,535 $6,983,018 $0 $965 $360,552
B03b Low-Income Retrofit Multifamily B03b Multifamily LI EnergyWise $3,747,556 $3,722,085 $3,452,385 $25,471 $0 $269,701
BO7x Performance Incentive Tax Liability $415,291 $415,291
Subtotal: Low Income $11,471,475 $11,861,294 $10,801,590 $25,471 $965 $1,058,740
Commercial & Industrial
C02a C&I Lost Opportunity C02a Design 2000plus $12,461,264 $11,602,443 $11,044,276 $858,822 $197,486 $360,681
C03a Large C&I Retrofit C03a Energy Initiative $52,762,979 $26,408,312 $24,839,353 | $26,354,667 $282,818 $1,286,140
C03b Small C&l Retrofit C03b Small Business $7,907,588 $6,574,218 $6,242,777 | $1,333,369 $60,226 $271,215
C07x Performance Incentive Tax Liability $1,237,926 $1,237,926
Subtotal: Commercial & Industrial $73,131,831 $45,822,899 $42,126,406 | $28,546,859 $540,530 $3,155,963
TOTAL $118,168,865 $88,266,658 $80,880,645 |$32,293,252 | $1,290,298 $6,095,715




Appendix

3c

Massachusetts & Nantucket Electric Companies
Detail Summary of Benefits by BCR Activity

REPORTED
Benefits ($,000) Load Reduction in kW MWh Saved
Capacity Energy Non-Electric
Generation Winter Summer Non Electric

BCR Activity Total Benefits Summer | Winter Trans MDC DRIPE Peak Off Peak Peak Off Peak DRIPE Resource [ Non Resource| Summer Winter Lifetime Maximum Annual Lifetime CO; Reductions
Residenti.
AO2a Residential Lost Opportunity ,939 $794 0 $1 $327 10: $33: $349 $17. $17 $151 $4,325 $53 354 720 7,338 ,112 13,478 $358|
IA02b Residential HVAC ,656 $1,161 0 $2! $50 2. $88: $211 $44. $12 $192 ($342) $8 1 121 10,57 ,180 19,641 $190)
/AO3a Residential Retrofit 1-4 .81 $4,945 0 $1,0; $2,04: 6 1,97 ,082 B 1,34 $1,267 $20,80: $453 2,295 ,937 45, ,167 94,927 2,796
/A03b Residential Retrofit Multifamily , 74 $960 0 2 $40! 4 2,921 ,064 , 1,50 $98: $6.8: $205 0 .67 3 224 120,595 2, §|
A04a Residential Lighting 9,234 $3,477 0 8 $1,6 $1,214 7,873 ,339 ,960 4,044 $5,28 0 $2,519 4,183 ,36 32,960 38,851 302,294 9, J_.I
/A04b Residential Appliances 5,224 $683 0 1! $3 $. 1,029 ,089 $590 $551 $62. 0 0 655 7 ,225 4,526 40,985 1,272
Subtotal: Residential $112,615 $12,020 0 $2,630 $5,2 $2,546 $15,008 $15,133 $8,895 $7,742 $8,50: $31,622 $3,239 8,827 | 13,38 110,977 62,060 591,921 $17,281]
Low Income
E&O a Low-Income Lost Opportunity $797 00 0 $21 $41 13 $40 $42 $20 $20 $. $435 $4. 4 0 921 155 577 55|
B03a Low-Income Retrofit 1-4 763 0 129 9 $100 ,29! ,360 $672 $668 B4 34,962 $11, 35. 693 ,473 3,44 ,161 348
B03b Low-Income Retrofit Multifamily ,279 0 129 0 96 ,48: ,554 $770 $764 b4 1,979 3 32 764 ,548 3,64 ,225 516
Subtotal: Low Income ,839 $1, 0 279 0 $209 ,81 ,956 $1,462 $1,453 985 7,376 $19.4 72 1,517 11,942 7,23 115,963 ,910
ICommercial & Industrial
C02a C&l Lost Opportunity 37,457 6,754 0 1,4 ,865 1,137 10,83 ,8 ,81 $1,90: 72 0 $103 3,917 ,790 59,839 17,47 269,982 7,085
IC03a Large C&l Retrofit $142,776 $20,53! 0 34,4 ,993 34, $41,40! $15,8 $22,02. $7,77 $12,94 $914 525 14, 11,421 182,355 84,16 1,031,955 $29,465)
IC03b Small C&I Retrofit 34,820 5,55 0 1,2 ,450 1, 10,63 ,8 ,64 $92 .97 0 317 4, ,158 49,513 18,06 214,366 6,227
Subtotal: Commercial & Industrial $215,053 $32,84: 0 7,1 $14,308 6, 62,870 $21,65. $33,484 $10,60! $18,65 $914 ,945 22, 16,369 291,707 119,70 1,516,303 $42,778
TOTAL $366,507 $46,197 $0 $10,040 $20,144 $9,391 $80,695 $39,740 $43,841 $19,804 $39,912 $28,598 32,494 | 31,274 414,627 189,004 2,224,186 $62,968
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PLANNED

Benefits ($,000's) Load Reduction in kW MWh Saved
Capacity Energy Non Electric Non Electric
Generation Winter Summer Non- Maximum

Total Benefits Summer | Winter Trans MDC DRIPE Peak Off Peak Peak Off Peak DRIPE Resource Resource Summer Winter Lifetime Annual Lifetime CO, Reductions

RESIDENTIAL
/A02a Residential Lost Opportunity $7,427 $948 0 193 $387 113 324 $341 $167 $167 152 $4,591 43 389 555 8,749 1,120 13,114 353
A02b Residential HVAC $2,072 $698 0 156 $314 160 364 $86 $288 $80 105 ($185) 6 589 58 6,472 611 9,642 250
/AO3a Residential Retrofit 1-4 33,900 $4,155 0 854 $1,714 551 986 $1,045 1,599 $808 853 $21,065 267 1,899 1,250 38,136 5,881 54,118 1,637
IA03b Residential Retrofit Multifamily 11,185 $661 0 138 $277 100 $2,219 $2,326 1,154 $1,144 711 $2,329 126 345 1,073 5,921 5,229 91,879 2,254
A04a Residential Lighting 89,646 $5,055 0 $1,249 $2,507 $1,950 $19,337 $20,513 9,679 $9,929 $13,954 $0 5,473 6,720 | 25,289 48,366 102,558 733,918 24,359
/A04b Residential Appliances $5,013 $749 0 $171 $343 $201 $773 $819 $829 $523 $605 $0 0 695 421 6,793 4,150 36,109 1,151
SUBTOTAL $149,243 $12,267 0 $2,762 $5,541 $3,076 $24,003 $25,130 $13,717 $12,652 $16,381 $27,800 5,915 10,638 | 28,646 114,437 119,548 938,779 30,004

LOW INCOME
B02a Low-Income Lost Opportunity $1,566 $115 0 $23 $47 $14 $66 $69 $34 $34 $28 $1,079 57 49 129 1,058 207 2,666 70
B03a Low-Income Retrofit 1-4 $18,824 $688 0 146 294 118 1,370 1,440 $709 $707 $533 $8,569 4,249 420 831 6,202 3,921 56,010 1,440
B03b Low-Income Multifamily Retrofit $18,433 $746 0 155 311 107 2,193 2,298 $1,142 $1,131 $688 $0 9,662 370 1,039 6,688 5,058 91,014 2,213
SUBTOTAL $38,823 $1,549 0 325 652 240 3,629 3,807 $1,885 $1,871 $1,250 $9,649 13,967 840 1,999 13,949 9,185 149,690 3,723
RESIDENTIAL SUBTOTAL $188,066 $13,816 $0 $3,086 $6,193 $3,315 $27,632 $28,937 $15,602 $14,524 $17,631 $37,449 19,882 11,478 | 30,645 128,386 128,733 1,088,469 33,727

COMMERCIAL/INDUSTRIAL

C02a C&l Lost Opportunity $71,103 $13,084 0 2,774 5,565 2,246 19,341 $8,225 $10,379 $4,041 5,179 $0 269 7,739 3,560 115,348 33,903 510,073 13,536
C03a Large C&l Retrofit $104,435 $14,168 0 3,093 6,207 2,979 21,270 $21,017 $11,281 $10,302 9,356 $1,502 3,259 10,265 8,062 125,456 67,812 820,253 23,398
CO03b Small C&I Retrofit $34,234 $5,509 0 1,206 2,421 1,180 10,062 $1,988 $5,332 $974 2,835 $0 2,726 4,067 2,233 48,802 17,281 207,376 6,052
SUBTOTAL $209,772 $32,761 0 7,073 $14,192 6,406 $50,673 $31,231 $26,991 $15318  $17,371 $1,502 6,254 22,071] 13,855 289,606 118,997 1,537,703 42,985
TOTAL $397,838 $46,577 $0 $10,160 $20,385 $9,721 $78,305 $60,168 $42,593 $29,841 $35,002 $38,951 26,135 33.54§| 44,500 417,991 247,730 2,626,172 76,712
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VARIANCE

Benefits ($,000)

Load Reduction in kW MWh Saved
Capacity Energy Non-Electric Non Electric
Generation Winter Summer

BCR Activity Total Benefits Summer | Winter Trans MDC DRIPE Peak Off Peak Peak Off Peak DRIPE Resource | Non Resource| Summer Winter Lifetime Maximum Annual Lifetime CO, Reductions
Residential
[AO2a Residential Lost Opportunity ($487) (3154) 0 ($30) ($60) ($10) $8 $8 $4 $4 ($1) ($266) $10 ($35)__$165 (31,410) (38) $365 $5
A02b Residential HVAC 1,584 463 0 $96 192 $65 517 $125 154 $41 $87 ($157) $2 222 $63 34,106 $569 $9,999 ($60)
/AO3a Residential Retrofit 1-4 4,913 790 0 $164 328 $111 985 $1,037 615 $540 $413 ($257) $186 395 $687 7,117 $3,286 $40,809 $1,158
IA03b Residential Retrofit Multifamily 7,564 298 0 $64 128 $54 703 $738 363 $362 $272 $4,502 $80 185 $598 2,702 $1,996 $28,716 $741
[AO4a Residential Lighting ($50,412) ($1,578) 0 ($411) ($825) ($736)[ _ ($11,464)  ($12,174) (35,719) ($5,885) ($8,666) $0 (32,953)[ _ ($2,537)[(516,923)[ _ ($15,406)| ($63,707) ($431,624) ($14,688),
[A04b Residential Appliances $211 ($66) 0 ($14) ($28) ($13) $256 $270 ($239) $28 $17 $0 $0 ($4D)[__$152 ($568) $376 $4,877 $121
Subtotal: Residential ($36,628) ($247) 0 ($132) ($265) ($529) ($8,995) ($9,997) ($4,821) ($4,910) ($7,878) $3,822 ($2,676)] _ ($1,811)|(515,258) ($3,459) ($57,489) ($346,858) ($12,723),
Low Income
B02a Low-Income Lost Opportunity ($770) ($15) 0 ($3) ($6) ($1) ($26) ($27) ($14) ($13) ($7) ($644) ($13) (33) ($69) ($137) ($52) ($1,090) ($25)
B03a Low-Income Retrofit 1-4 $2,940 ($77) 0 ($17) ($35) (318) ($75) ($80) ($38) ($38) ($65) ($3,607) 6,990 ($68)[_ ($138) ($730) (3479) ($2,850) ($92)
B03b Low-Income Retrofit Multifamily ($2,154) (3128) 0 ($25) ($51) ($12) ($711) ($744) ($372) (3367) (3193) 1,079 ($1,530) ($4D)[ ($274) (31,141) ($1,416) ($29,789) ($697)
Subtotal: Low Income $16 ($220) 0 ($46) ($92) ($30) ($812) ($851) ($423) ($419) ($265) ($2,273) 5,447 (3112)[_($482) ($2,007) ($1,947) ($33,728) ($814)
Commercial & Industrial
C02a C&l Lost Opportunity ($33,646) ($6,330) 0 ($1,346) ($2,700)__ ($1,109) ($8,508) (34,343) ($4,563) ($2,133) ($2,450) $0 ($166)] _ ($3,821)] ($770)[ _ ($55,509) ($16,425) ($240,091) ($6,450)
CO03a Large C&l Retrofit $38,341 $6,370 0 $1,389 $2,786 $1,303 $20,135 ($5,132) $10,742 ($2,523) $3,592 ($588) 266 $4,568 | $3,359 $56,899 $16,350 $211,702 $6,067
CO03b Small C&l Retrofit $585 $47 0 $14 $29 $35 $569 ($106) $314 ($53). $144 $0 ($408) $122 ($75)’ $712 $784 $6,990 $176
Subtotal: Commercial & Industrial $5,280 $87 0 $57 $115 $229 $12,197 ($9,580) $6,493 ($4,709) $1,286 ($588) ($308) $868 | $2,514 $2,102 $709 ($21,400) ($208)
TOTAL ($31,331) ($380)[  $0 ($120) ($241) ($330) $2,390 ($20,428)| $1,248 ($10,037)[  ($35,002) $961 $2,463 ($1,054)[ ($13,227)) ($3,365) ($58,727) ($401,986)| ($13,744)|
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Appendix 3d

Massachusetts & Nantucket Electric Companies

Summary of Benefit Values from CO2 Reductions by BCR Activity

Planned Reported Variance

Value ($000) Value ($000) Value ($000)

Non Electric Non Electric Non Electric
BCR Activity CO2 Reduction CO2 Reduction CO2 Reduction
Residential
A02a Residential Lost Opportunity $353 $358 $5
A02b Residential HVAC $250 $497 $247
A03a Residential Retrofit 1-4 $1,637 $2,796 $1,158
A03b Residential Retrofit Multifamily $2,254 $2,995 $741
A04a Residential Lighting $24,359 $9,671 -$14,688
A04b Residential Appliances $1,151 $1,272 $121
Subtotal: Residential $30,004 $17,589 -$12,415
Low Income
B02a Low-Income Lost Opportunity $70 $45 -$25
B03a Low-Income Retrofit 1-4 $1,440 $1,348 -$92
B03b Low-Income Retrofit Multifamily $2,213 $1,516 -$697
Subtotal: Low Income $3,723 $2,910 -$814
Commercial & Industrial
C02a C&I Lost Opportunity $13,536 $7,064 -$6,472
C03a Large C&lI Retrofit $23,398 $29,465 $6,067
CO03b Small C&l Retrofit $6,052 $6,227 $176
Subtotal: Commercial & Industrial $42,985 $42,756 -$229
TOTAL $76,712 $63,255 -$13,458
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Appendix 4

Massachusetts & Nantucket Electric Companies
Comparison of planned and reported outsourced and in-house expenditures

Percentage Total $
Percentage |Competitively [Competitively
Sector Outsource-Rebate A001 Program Planning & Administration A002 Marketing-Advertising A004 Sales, Technical Assistance & Training A005 Evaluation & Market Research Grand Total |Outsourced |Bid* Bid
Total $
Competitively

Sector Outsource-Rebate A001 - Program Planning & Administration A002 - Marketing A004 - Sales, Tech Assist & Training A005 - Evaluation & Market Research Grand Total Bid
A - Residential No $769,974 $97 $0 $162,728 $932,799) |

Yes $1,171,415 $1,701,677 $4,683,550 $586,076| $8,142,719
[A - Residential Total $1,941,389 $1,701,774 $4,683,550 $748,804] $9,075,518] 90%)] 97% $7,898,437|
B - Low Income No $271,480 $0 $0 $965) $272,445]

Yes $209,047 $201,237 $1,465,647 $0| $1,875,931]
B - Low Income Total $480,527 $201,237 $1,465,647 $965| $2,148,376) 87%] 0% $0}
C - Commercial & Industrial No $3,233,085 $509 $2,399,911 $219,536| $5,853,040]

Yes $1,532,227 $291,819 $1,289,187 $320,994| $3,434,227
C - Commercial & Industrial Total $4,765,311 $292,328 $3,689,098 $540,530| $9,287,267| 37%]| 95% $3,262,5ﬁ|
Grand Total $7,187,228 $2,195,339 $9,838,295 $1,290,298| $20,511,161 GS%l 83% $11,160,953

PLANNED

[A - Residential No $1,124,566 $37,043 $15,000 $232,434]  $1,409,043

Yes $2,312,676 $1,784,500 $1,440,109 $1,163,421| $6,700,706]
A - Residential Total $3,437,242 $1,821,543 $1,455,109 $1,395,855| $8,109,750) 83%! 9% $6,499,685|
B - Low Income No $450,904 $2,200 $32,500 $30,000 $515,604]

Yes $848,681 $410,000 $1,185,521 $2,444,202)
B - Low Income Total $1,299,585 $412,200 $1,218,021 $30,000| $2,959,806 83% 0% $0]
C - Commercial & Industrial No $1,843,421 $18,390 $1,722,121 $232,271| $3,816,202

Yes $1,670,140 $353,821 $4,086,570 $1,364,735| $7,475,265|
C - Commercial & Industrial Total $3,513,560 $372,211 $5,808,691 $1,597,006| $11,291,468] 66%! 95% $7.101,5(£|
Grand Total $8,250,387 $2,605,954 $8,481,821 $3,022,861| $22,361,023) 74%] 82% $13,601,187|

VARIANCE

A - Residential No ($354,592) ($36,946) ($15,000) ($69,706)]  ($476,244)

Yes ($1,141,261) ($82,823) $3,243,441 ($577,345)| $1,442,012
A - Residential Total ($1,495,853) ($119,769) $3,228,441 ($647,051) $965,768 7% 0% $1,398,752
B - Low Income No ($179,424) ($2,200) ($32,500) ($29,035)|  ($243,159)

Yes ($639,634) ($208,763) $280,125 $0 | ($568,271))
B - Low Income Total ($819,058) ($210,963) $247,625 ($29,035, ($811,430) 5% 0% $0
C - Commercial & Industrial No $1,389,664 ($17,881) $677,791 ($12,735)| $2,036,838

Yes ($137,913) ($62,002) ($2,797,383) ($1,043,741)| (34,041,038
C - Commercial & Industrial Total $1,251,751 ($79,883) $2,119,592) ($1,056,476)| ($2,004,200 -29% 0% ($3,838,986; |
Grand Total §1,063,160) ($410,614) $1,356,474 ($1,732,563)| ($1,849,863 -9% 1% ($2,440,235)

1) Percent competitively bid is the percent of the outsourced expenditures competitively bid.
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TABLE 1
National Grid

Appendix 5
Potential National Grid Shareholder Incentives

Earned Shareholder Incentive - 2009

. Component 1: Savings Mechanism
. Component 2: Value Mechanism

. Component 3: Performance Metrics
. Grand Total - After-Tax Incentive

. Grand Total - Before Tax Incentive

$1,612,674
$1,095,265

$996,731
$3,704,671
$6,095,715



Appendix 5
Potential National Grid Shareholder Incentives

TABLE 2
Available Performance Incentive Dollars

1. Budgeted Energy Efficiency Expenses $82,170,943
2. Performance Incentive Rate (%) 5.00%

Threshold Design Exemplary
3. Incentive Range 75% 100% 110%
4. Potential Available After-Tax Incentive $3,081,410 $4,108,547  $4,519,402
Available After-Tax Incentive by Component: Threshold Design Exemplary
5. Component 1: Savings Mechanism $1,325,870  $1,767,827  $1,944,610
6. Component 2: Value Mechanism $977,220  $1,302,960  $1,433,256
7. Component 3: Performance Metrics $778320  $1,037,761  $1,141537
8. Grand Total Available Incentive $3,081,410 $4,108,547  $4,519,402

Calculation of Available After-Tax Incentive by Component

Expense
9. Residential $28,701,452
10. Low Income $10,802,555
11. Commercial and Industrial $42,666,936
12. Total $82,170,943
Line Notes:

Weights for Incentive Components

Savings Value Perf. Metrics
45% 35% 20%
30% 10% 60%
45% 35% 20%

1. Includes all energy efficiency program expenses net of customer co-pays and sharehol der incentives.

2. Performance Incentive Rate.

3. Theincentive rangeis 75% (threshold performance level) to 110% (exemplary performance level) in 2009.
4. Total design level incentive = (Line 1 x Line 2), Threshold level incentive = 75% of design level incentive, and

exemplary level incentive = 110% of design level incentive.

5,6, 7. Thedesign level incentives are cal cuated and allocated according to the weightsin lines 9, 10, and 11.

8. Sum of Lines 5 through 7.

9, 10, 11. For each customer class and incentive component, the design incentive will be equal to the expenses times the
incentive rate in Line 2 times the weight for the component. For Commercial and Industrial, the budget shown hereis net
of projected Small Business, Municipa and Medium Commercial /Industrial Financing, and T/A Co-pays.

12. Total expenditures; sum of Lines 9 through 11.
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9.

10.
11

12.
13.
14.
15.

TABLE 3
Component 1: Savings Mechanism

. Available Design Level Savings Incentive

. Design (Targeted) Lifetime MWh

. Design (Targeted) Lifetime kW

. Design (Targeted) Lifetime Non-Electric Benefits
. $/Lifetime MWh Savings Incentive Rate

. $/Lifetime kW Savings Incentive Rate

. $/Lifetime Non-Electric Benefits Incentive Rate

. Exemplary Performance (Cap - Savings Mechanism)

Actual Lifetime MWh
Actua Lifetime kW
Actual Lifetime Non-Electric Benefits

Incentive - Lifetime MWh

Incentive - Lifetime kW

Incentive - Lifetime Non-Electric Benefits
Earned Incentive - Savings Mechanism

Line Notes:

1. Available Design Level Savings Incentive, from Table 1.

2. See Energy Efficiency Plan goals; % of Benefits (in $) from Table 3.
3. See Energy Efficiency Plan goals; % of Benefits (in $) from Table 3.
4. See Energy Efficiency Plan goals; % of Benefits (in $) from Table 3.
5

$1,767,827

2,626,172
417,991
$65,085,914

$0.4161
$0.9232
$0.0044

$1,944,610

2,224,186
414,627
$68,509,749

$925,455
$382,790
$304,429
$1,612,674

Appendix 5
Potential National Grid Shareholder I ncentives

% of $ Benefits

61.8%
21.8%
16.4%

. (Line1timesLine2 %) /Line2 MWh. At least 75% of the lifetime MWh shown on line 2 must be

achieved before an incentive can be earned on energy savings.

6. (LineltimesLine3%)/Line3kW. Atleast 75% of lifetime kW shown on line 3 must be achieved
before an incentive can be earned on demand savings.
7. (Line1timesLine4 %)/ Line 4 Non-Electric Benefits. At least 75% of the Lifetime Non-Electric
Benefits shown on line 4 must be achieved before an incentive can be earned on non-electric benefits.
8. The sum of the the earned incentives related to lifetime energy savings, lifetime demand savings, and

lifetime non-electric benefits cannot exceed 110% of the design level incentive for the savings



Appendix 5
Potential National Grid Shareholder Incentives

TABLE 4
Component 2: Vaue Mechanism

1. Available Design Level Vaue Incentive $1,302,960 Value of Benefits ($)

MWh kwW Non-Electric
2. Design (Plan) Benefits $397,837,695 $245,908,449 $86,843,332 $65,085,914
3. Design (Plan) Costs $98,000,749 62% 22% 16%
4. Design (Plan) Net Benefits $299,836,946

5. Exemplary Performance (Cap - Vaue Mechanism) $1,433,256

6. Actua Benefits $366,506,566
7. Actual Costs $114,464,195
8. Actua Net Benefits $252,042,372
9. Actual as aPercent of Plan Net Benefits 84.1%
10. Earned Incentive - Value Mechanism $1,095,265
Line Notes:

1. Available Design Level Vaue Incentive, from Table 1.

2. Planned benefits, from benefit/cost analysis.

3. Planned costs from benefit/cost analysis. Includes TRC costs net of Performance Incentive costs.

4. Line2minusLine3.

5. The actual earned value incentive will be equal to actual net benefits/line 4. At least 75% of the net benefitsin
line 4 must be achieved before avalue incentive can be earned. The value incentive will be capped at 110% of the
Design Level Incentive amount for the value mechanism.



Residential #1: CAC QIV in ENERGY STAR Homes

Target Levels

Threshold

Design

Exemplary

Units/ Task

Dollars

Units/ Task

Dollars

Units/ Task

Dollars

Actual Units/Task
Achieved

Level Achieved

After Tax
Incentive
Achieved

Threshold (1): Develop a cost-effective plan for addressing quality installation and verification (*QIV": system sizing, charge,
airflow, duct design and duct leakage) of central air conditioning (CAC) systems in ENERGY STAR Hormes based on the resut
2008 QIV study. Coor Cool Smart and ENERGY STAR pilot QIV effort. Draft planto
Energy Efficiency Advisory Council (“Council”) Consultants by 6/15/09, Council Consultant final comments by 7/1/09, and find)
plan by 8/1/09.

$35,900

Design (2): Implement the plan within 60 days of approval by the Council Consultants

$47,866

Exemplary (3): Incorporate a QIV protocol as a program component in the 2010 program for all ENERGY STAR Homes
participants that have CAC systems.

$52,653

CAC QIV in ENERGY STAR Homesresults:

Exemplary

$52,653

#2 Codesand Standards Support

Threshold (1): Develop athree-year plan by 6/30/09 that support and with and
implementation activities that lines up with the Green C: i 1 code activities, such ies, training,
support, monitoring and verification, municipality assistance and integration with ENERGY STAR Homes efforts.

$35,900

Design (2): Implement all of the 2009 actvities outlined in the plan.

$47,866

Exemplary (3): Research California’ for claiming support, and
enforcement activities and design a similar mechanism for claiming savings for codes and standards activities in Massachusetts.
Coordinate with NEEP and any othersin the Northeast who are also looking  this approach. Draft plan and recommendations f4

applicability in Massachusetts, and report to the Council Consultants by 12/31/09. Council Consultant final comments by 1/15/19,

and final report by 1/31/10.

or

$52,653

Codes and Standards Support results:

Exemplary

$52,653

Residential #3; Existing Homes Ratings

Threshold (1): Research and recommend an appropriate energy rating approach for existing homes for the following times: 1) at
time of sale or transfer, 2) upon interest in meking energy improvements, and/or 3) post-improvement

he

$35,900

Design (2): Coordinate effortswith at least one other entity outside of Massachusetts (eg. RESNET, NEEP, CT, NJ, VT, e(c) to
develop the rating system. Approach the real (including real
home inspectors) about assisting with the effort. Document the research conducted with awhite paper. Draft report to the Cou
Constitants by 9/1/09. Council Consultant final comments by 9/15/09, and final report by 10/15/09.

$47,866

plary (3): Develop an plan, and
program as apilot in 2010.

agreed upon rating system mechanism into the MassSAVE

Existing Homes Ratingsresults

Design

$47,866

#4: assSAVE Audit

Threshold (1): Ev audit customer package decide on which package(s) to consider f
] reports, efficiency rating, ‘action plan’

rmkmgmaﬁﬂs, audit location, ability to reportinan , smple and user-friend
Draft report to the Council Consultants by 8/15/09. Council Consultant final comments by 9/1/09, and final report by 9/15/09.

Design (2): Go out to bid or evaluate existing available options, and decide on the final single audit customer information packag|
within 90 days of completing report.

$47,866

Exemplary (3): Present aplan by 1/15/10 to customer th E program an
to implement the new customer ding training al vendors and and field testing),
including atimeline with the goal of having all componentsin place, ready to operate by 9/1/10.

$52,653

Single Statewide MassSAVE Audit results:

Exemplary

$52,653

#5: Co Package

Threshold (1):Identify resources to develop an electronic media Comprehensive Education Package, to be provided to
that for inthe program.. Prepare aplan, or RFP i
detemines necessary,and present crat 0 Counl Consulants or eview and corment by 4/119. Council Consultat find
comments by 4/15/09, and final plan or RFP by 5/2/09. C: in DVD and web
formets, and incluck o of: Basic building science conoepts, Overview o insulation, 3
sealing, other envelope measures; Home performance testing (blower door, duct blaster, thermal imaging); Mechanical systems
(heating, cooling, water hexnmg‘ ventilation); Thingsin buildings (lighting, appliances, consumer electronics, etc.); Cash flow an
further

r

$35,900

Design (2): Begin work on Comprehensive Education Package by 7/1/09. If an RFP has been sent out, review bids and award wol
by this date.

k

$47,866

plary (3): Have C: d Package ready for distribution to customers by 12/31/09.

$52,653

Comprehensive Education Package results:

Exemplary

$52,653

07/30/2010
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Target Levels
Threshold Design Exemplary
After Tax
Actual Units/'Task Incentive
Units/ Task Dollars | Units/ Task | Dollars [ Units Task Dollars Achieved Level Achieved | Achieved
Residential #6: Advance Customer Communication Activities
Threshold (1): Inventory all of th p d investigate the . 535900
specifics of each number such as: purpose, program(s) served, number of callers annually, number/percentage of callers referred -
other phone numbers, efficiency information provided, follow-up actions from calls, etc. Document findings by 5/1/09.
Design (2): Initiate afeasibility study d integrating
energy efficiency call centers (e.g. ENERGY STAR Homes, , CoolSmart, topi
central i for al efficiency programs. Consider the benefits from MassSAVE branding anj 2 $47,866
of asingle 800 number for customers to get al of the relevant efficiency program information in one place at one time. Complete
feasibility study by 9/1/09.
Exemplary (3): Program Administrators will prepare a position paper based on the feasibility study findings and submit to Cound{l 3 $52653
Consuitants and DOER by 1/30/10 for follow-up roundtable discussions to determine best course of action.
Advance Customer Communication Activities results: 3 Exemplary 52,653
Subtotal for Residential Metrics: $215,397 $287,196 $315,916 $311,129
Low Income#1: Best Practices Working Group
Threshold: N/A N/A $60,764
Design (2): In coordination with LEAN, implement best practices as agreed in 2008. Continue at least quarterly discussions and
analysis Thiswill written updates on meetings, anal d additional best 5 81019
and continuing to assess and adopt possible new meastrres, including micro-combined-heat-and-powe, landlord heating systems !
\where tenants pay for heat, solar domestic hot water heating, single family horizontal axis clothes washers, and measuresto be
included in TLC Kit, indirect hot water heating, and demand control measures.
Exemplary (3): To achieve Exemplary, the Design level for Low Income Metrics 1, 2, and 3 must be attained. 3 $89,121
Best PracticesWorking Group results 3 Exemplary $89,121
Low Income#2: Best Practices Auditor Training
Threshold: N/A N/A $60,764
Design: Contribute funding and logistical support of LEAN? those of Department of Housing and
Community Development (DHCD) for auditor training and explore common protocols in areas identified through the Best Practi 2 81018
Working Group. Thiswill include developing and distributing new auditor training materials refated to plug loads, air conditioni '
ducts, and space heaters
Exemplary: To achieve Exemplary, the Design level for Low Income Metrics 1, 2, and 3 must be attained 3 $89,121
Best Practices Auditor Training results: 3 Exemplary $89,121
Low Income #3: Best Practices Contractor Support
Threshold: NIA N/A $60,764
Design (2): In with LEAN and the Department of Housing and Community Development (DHCD),
contribute increased funding and logistical support of LEAN's efforts and those of the DHCD to continue efforts to recruiit and trgin
and heating ipport network for the ramp up of the program. Specifically, 1 $81,019
working closely with LEAN and the Massachusetts Department of Housing and Community Development (DHCD), strongly
support their recruitment of n and heeting i meet thy Energy
Efficiency funding.
Exemplary (3): To achieve Exemplary, the Design level for Low Income Metrics 1, 2, and 3 must be attained. 2 $89,121
Best Practices Contractor Support results: 2 Exemplary $89,121
Low Income#4: Outreach
Threshold (1): In coordination with LEAN, DHCD to the extent practical, other ies, and other
continue Energy Bucks campaign through March 2010 and prepare a that ign activiti 1 $60,764
during winter 08/00.
Design (2): In coordination with LEAN, other MA utilities, and other stakeholders, provide asummry of the numbers of
customers who contacted the call center and website. Collect informetion from CAP agency staff on their perceptions of the ) s81019
of the Energy Summarizei ina that meking for !
Exemplary level of this metric.
Exemplary (3): In coordination with LEAN, other MA utilties, al inthe C tothe exteftt 5 ss0121
practical and other i thewinter of 09/10 and g
yearsin informed by th in the Design level of this metric.
Outreach results: 3 Exemplary $89,121
Subtotal for Low Income Metrics: $243057 $324,077 $356,484 356,484

2009 Performance Metrics FINAL.xls



Target Levels
Threshold Design Exemplary
After Tax
Actual Units/Task Incentive
Units/ Task Dollars | Units/ Task | Dollars | Units/ Task | Dollars Achieved Level Achieved | Achieved
C&I #1: LargeRetrofit
Threshold: 1n 2009, 10 buildi market seg commit to energy efficiency activitiesto achieve a
i of 15% overdll e percent of totl dectricity i 15% 64,617
Design: In 2009, 10 buildi different market seg commit to energy efficiency activities to achieve aminimun)
of all dlectric savi of total electricity 2% 86,156
plary: 102009, 10 bui ‘market ‘commit to energy efficiency activitiesto achieve a
of 25% overall percent of total electricity consumption. 2% 394,772
Large Retrofit results: 21% Design $87,880
C&| #2: Advanced Buildings
Threshold: During 2009, 10 participatein the 10 $64,617
Design: During 2009, 17 participatein th 17 $86,156
plary: During 2009, 25 the Advance Buildi tiati 25 $94,772
Advance Buildingsresults: 2 None $0
C&| #3: Performance Lighting - X percent of 2009 new construction and major renovation (NC/MR) projects that
include lighting projects go through the performance lighting path (PLP) and achieve a collective average of 'Y percent
savings that is better the Massachusetts Energy Code in effect on January 1, 2009. Projectsthat qualify under this
program must be new construction projectsor renovation projectsthat involve the installation of new fixtures
throughout the building or renovated spaces. Note: If no such NC/MR wer e available during 2009, the associated Design
level monieswill be allocated among the remaining metrics.
Threshold: % of NC/MR projects with lighting in PLP (X) = 20%nd Average savings (Y) = 20% 20% $64,617
20%
Design: % of NC/MR projects with lighting in PLP (X) = 25%nd Average savings (Y) = 20% 25% $86,156
20%
Exemplary: % of NC/MR projects with lighting in PLP (X) = 30%nd Average savings (Y) = 25% 30% $94,772
25%
21%
Performance Lighting results: 36% Threshold $68,925
C&| #4: Planning Actions - In resp een Community Act the ill develop and
action plan, including a set of milestones, that will acceler att yin their busi increased
savings goals for 2009-2011. Accordingly each PA will demonstr ate the completion of an action plan that will incor por ate|
the following program elements. The plan will joil delivered eappropriate.
1) Workfor that additional internal and external staff and resources; 2) Outreach an
icati that ticipation by other trade allies; 3) Statewide awar eness, via public
'media or common website that elevates customers' recognition of program administrator sponsored efficiency services,
and 4) Effective gasand electric integration. The plan must bein place by June 1st and implementation no later than
September 15th. (Plan must be approved by the DOER/Ener gy Efficiency Advisory Council prior toimplementation)
Threshold: N/A N/A N/A
Design (2): Complete all tasks. 2 $86,156
Exemplary: N/A N/A N/A
Planning Actions results: 2 Design $86,156
C&| #5: Combined Heat & Power (CHP) - Develop a plan approved by the DOER/Ener gy Efficiency Advisory Council
prior toimplementation for incorporating CHP into the ener gy efficiency portfolio by April 1, 2009 and demonstrate that|
oone project proposal isdeveloped and seek customer commitment by 12/31/09. Note: Proposal means prepar ed
customer -specific proposal, including screening and an incentive offer by the Company; the project proposal can have
originated from avendor, customer, or third party. Customer commitment means signed MOU indicating intent to
proceed with installation of CHP project.
Threshold: Develop an approved plan by April 1, 2009 1 $64,617
Design: Develop proposal and submit to customer 2 $86,156
Exemplary: Project commitment 3 $94,772
Combined Heat & Power results: 2 Design $86,156
Subtotal for Commercial & Industrial Metrics: 344,626 $430,782 465,245 329,118
Total for Residential, Low Incomeand C&1 Metrics: $803,081 $1,042,055 $1,137,645 $996,731
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APPENDIX 6

SUMMARIES OF 2009 ENERGY EFFICIENCY

PROGRAM EVALUATION

Study

PA Consulting Group, 2009 Commercial and Industrial Programs Free-ridership
and Spillover Study, June 21, 2010

ICF International, Inc., Energy Savings Analysis for the Massachusetts New Homes
with Energy Star®, June 4, 2009

ICF International, Inc., Massachusetts New Homes with Energy Star 2009 COOL
SMART Quality Installation Verification Evaluation Report, February 24, 2010

Nexus Market Research, Inc., Evaluation of the Massachusetts New Homes with
Energy Star Program, 2009 Findings, May 26, 2010.

Dorothy Conant, Consultant, The Massachusetts New Homes with Energy Star
Program 2009 Progress Report, Final Report, May 26, 2010.

Nexus Market Group, Inc., Results of the Multistate CFL Modeling Effort, February
4,2010

Nexus Market Group, Inc., The Market for CFLs in Massachusetts, January 28, 2010

The Cadmus Group, Inc./Energy Services, EnergyWise 2008 Program Evaluation,
May, 24, 2010.

ADM Associates, Inc., Residential Central AC Regional Evaluation, Final Report,
October 2009

PA Consulting, Inc., SBS Plug Load Study, June 14, 2010

KEMA, Inc., Sample Design and Impact Evaluation Analysis of 2009 Custom
Program, June 1, 2010

DML, Impact Evaluation of 2008 Custom Process Installations — Part I, July 1, 2010

UTS Energy Engineering, LLC., Impact Evaluation of 2008 Custom Process
Installations — Part 11, July 16, 2010

Sebesta Blomberg, Impact Evaluation of 2008 Custom Process Installations — Part 111,
July 14, 2010

L&S Energy Services, Impact Evaluation of 2006 Custom CDA Installations, July 11,
2010






Appendix 6
SUMMARIES OF 2009 ENERGY EFFICIENCY
PROGRAM EVALUATIONS RECOMMENDATIONS AND ACTIONS

Study 1: 2009 Commercial and Industrial Programs Free-ridership and Spillover
Study, June 21, 2010, PA Consulting Group

The purpose of this study was to estimate program free-ridership, participant “like”
spillover and nonparticipant “like” spillover for the commercial and industrial energy-
efficiency programs. To accomplish this objective, telephone surveys were conducted
with samples of 2009 program participants in each of the programs and with design
professionals and equipment vendors involved in these 2009 installations. The
methodology used for this year’s study follows the standardized methods developed in
2003 for a group of Massachusetts energy-efficiency program administrators. The free-
ridership and spillover rates estimated from this study can be found in Appendix 2.

Study 2: Energy Savings Analysis for the Massachusetts New Homes with ENERGY
STAR Program, June 4, 2009, ICF International

This study was conducted to investigate the relationship between energy savings and the
HERS Index (Home Energy Rating System) and determine a methodology that could be
used to qualify homes for incentives offered by the Massachusetts New Homes with
Energy Star Program. Up through 2009 the HERS Index was used as the main qualifying
criteria to determine a home’s eligibility for incentives offered by the Program. The
study showed that lower indices' did not always correlate to higher energy savings for the
Program. Five different methodologies for determining qualification criteria were looked
at and in the end using a percent savings above a program specific baseline was
determined as being the best choice moving forward. The analysis was then used to help
determine a specific percent savings above the baseline to qualify homes for an upper tier
which was piloted in 2009. In 2010 the upper 2 incentive tiers are based on a percent
savings above the baseline (30% and 60% respectively) derived from this study.

Study 3: Massachusetts New Homes with Energy Star 2009 COOL SMART Quality
Installation Verification Evaluation Report, February 24, 2010, ICF International

The purpose of this study was to investigate the installation quality of central air
conditioning systems and adherence to the Massachusetts New Homes with Energy Star
program guidelines with respect to CAC systems within the program. The results of the
study were presented to the JIMC (Joint Management Committee) and all

' A home built to the specifications of the HERS Reference Home (based on the 2006
International Energy Conservation Code) scores a HERS Index of 100, while a net zero energy
home scores a HERS Index of 0, therefore the lower a home’s HERS Index, the more energy
efficient it is in comparison to the HERS Reference Home.



recommendations made in the study have been adopted by the program. In addition, with
respect to the recommendation to continue technical trainings to support ACCA QI (Air
Conditioning Contractors of America Quality Installation) specs and other ACCA
standards the program has been working with Wrightsoft Corporation and built a
relationship with them that will allow the Program to utilize Wrightsoft’s existing HVAC
trainings and software packages.

Study 4: Evaluation of the Massachusetts New Homes with Energy Star Program,
2009 Findings, May 26, 2010, Nexus Market Research

This report is a summary of studies that covered Codes and Standards, the participation
process, the Zero Energy Challenge Pilot, and the Major Renovations Pilot. The results
of this report were presented to the JMC (Joint Management Committee) and a number of
recommendations were made. As a result of these recommendations the following
actions have been or will be taken by the Program.

e The JMC in conjunction with the Energy Efficiency Advisory Council
Consultants have undertaken a number of steps to implement activities that will
encourage code compliance and enhancement as well as steps to document these
activities. In addition, the JMC is working with NEEP, DOER, and the BBRS on
activities that will allow for a better understanding of how activities such as these
effect codes and standards and the impact they have on energy savings.

e The various PAs and the program vendor have worked on improving the incentive
payment process so that program participants receive their incentives checks in a
timelier manner. Examples of this range from PAs’ automating their payment
process to having the program vendor issue incentive checks directly.

e The program vendor encourages all participants to shop around for a Rater to
ensure that the Rater they select will meet their specific needs.

¢ Information on the calculation of HERS ratings is provided on the program website
as well as the program’s Facebook page. In addition, the program’s recruitment kit
includes documents that describe the various aspects of the program including
specifically how a HERS rating is determined.

¢ Information about the Thermal Bypass Checklist (TBC) is listed on the program
website, the program offers a TBC technical guide, and currently the program
vendor is working on a Technical Manual which would incorporate TBC
information.

® The program vendor is aware of issues surrounding the Data Collection Form and is
currently working on simplifying the process and considering different alternatives to
make it work better.

e To raise builder awareness and program understanding the program has a
Facebook page in addition to its website; a daily message, usually a building tip,
is sent out to the Program’s Facebook fans. Also, the Program sends out a weekly
e-mail blast with building tips and other program information.

e The Program Vendor conducts a new HERS Rater orientation with each new rater
that joins the program. The orientation typically lasts about 4 hours.



¢ In 2009, the program conducted a Version 3 Pilot (Version 3 is the EPA’s
specifications for the 2011-12 version of ENERGY STAR HoMEs® to determine
builder acceptance and potential barriers. The Program had Sam Rashkin,
National Director for Homes at US EPA, conduct training sessions with builders on
the Version 3 Pilot. Based on this pilot the Program provided feedback that
contributed to EPA consolidating and reducing the number of checklists required
from 6 to 2. The Program has held off on conducting more formal versions of
Version 3 until all aspects of it were finalized, which just occurred April 19, 2010.

¢ For any queries the Program Vendor receives concerning zero energy homes,
either via the phone, e-mail or at informational sessions, the Program Vendor
directs all interested parties to the Zero Energy Challenge website; they will also
be recommending that the MassSave website include a link to the Zero Energy
Challenge website.

¢ Once some jobs have been completed in the Major Renovations Pilot, the
Program will use the planned savings methodology to calculate savings and then
consider alternative methodologies to determine which may be more accurate.

e When consulting with a prospective participant in the Major Renovations pilot the
Program Vendor informs them of all options available between the various energy
efficiency programs.

Study 5: The Massachusetts New Homes with Energy Star Program 2009 Progress
Report, Final Report, May 26, 2010, Dorothy Conant, Consultant

This report is a summary of 2009 program and historical activity. No specific
recommendations come out of this report as it is used to look at the growth of the
program overtime as well as the trends of the various aspects of the program and the
residential new construction area. For example, the report trends the new construction
permit data within the state as well as application signings and completions within the
program; splits of signings and completions between the various Program Administrators;
average HERS ratings; and the percentage of homes handled by the different Raters
working within the program as well as other indicators. These data are used by the JMC
(Joint Management Committee) to help gauge the effect of program efforts.

Study 6: Results of the Multistate CFL. Modeling Effort, February 4, 2010, Nexus
Market Group, Inc.

This report summarizes the analyses conducted in support of the multistate CFL
modeling effort, highlighting the results as they pertain to the net-to-gross ratio (NTG)
for the Massachusetts ENERGY STAR® Lighting Program. Thirteen companies in 7
states sponsored 9,300 household phone surveys and 1,400 on-site visits in 15 states to
estimate the net-to-gross (NTG) ratio of sales and penetration of compact fluorescent
light bulbs (CFLs). The 15 surveyed states ranged from 4 states with established CFL
programs to 7 states with no CFL program. The working penetration / market
transformation model is that each CFL sold via a program would induce several non-



program CFL sales in the early years. As the market matured, and as sales spilled over
into other states, according to plan, the ratio of non-program sales to program sales would
fall, eventually to zero.

NMR Group built a variety of regression models that used demographics in the various
study areas, plus measures of program strength and history, to explain (1) purchases of
CFLs in the past 3 and 12 months and (2) cumulative penetration of CFLs in homes. The
modeling suggested that CFL programs had a statistically significant net positive effect
on CFL purchases in 2008, as well as on current CFL use and saturation. However, it did
not find a net positive program effect on CFLs purchased in the past three months. In
general, years using CFLs was a little more important predictor of purchases than was
strength of program. A purchase model without CFL saturation as a predictor yielded a
19% NTG ratio, while a similar model with saturation yielded a 63% NTG ratio. Given
the uncertainties involved, the report recommends an average of the two, a 41% NTG
rat1o.

The suggested realization rate of 0.41 has been applied to the Company’s evaluated
savings.

Study 7: The Market for CFLs in Massachusetts, January 28, 2010, Nexus Market
Group, Inc.

This study reports on the state of the market for CFLs in Massachusetts as a result of
secondary research, random digit dial telephone surveys, and on-site socket inventories of
sample Massachusetts residents. The findings indicate there are some opportunities for
penetration of CFLs into households and substantial opportunities for increasing the
saturation of CFLs. Targeted recommendations for the remaining opportunities include
providing incentives to retailers based on increased year-to-year sales, additional market
segmentation and targeting to consumers, and increased focus on specialty bulbs.
Additional findings include increased advertising as a tool for social marketing and
continued monitoring to address rapid market changes. In the 2010 MA Plan, the
Program Administrators included increased market saturation and targeting of hard-to-
reach customers and also increased the focus on specialty CFL bulbs.

Study 8: EnergyWise 2008 Program Evaluation, May, 24, 2010, The Cadmus
Group, Inc./Energy Services

This study was an impact evaluation to determine realization rates for electric and non-
electrically heated multifamily homes in MA. A process evaluation was also done for
Rhode Island single-family homes and some recommendations may also be applicable to
other areas and customer types served by the EnergyWise program. The program results
were shared with program managers in late June. The new realization rates have been
implemented and the overall savings were found to be slightly less, ~5%, than in previous
evaluations. This drop can be attributed to a different mix of measures being installed in
2008 than in prior program years.



Study 9: Residential Central AC Regional Evaluation, October 2009, ADM
Associates, Inc.

The purpose of the study was to assess energy savings and demand impacts associated
with the installation of efficient central air conditioning (CAC) systems. Data for the
assessment were collected through post-installation monitoring of the operation of CAC
systems installed by a sample of 96 households that received rebate incentives for
purchasing high efficiency central air conditioning systems or heat pumps rather than
standard efficiency—central air conditioning systems or heat pumps. The study found that
the average hours of operation for these cooling systems was 360 hours.

Study 10: Massachusetts Market Assessment and Best Practices for Delivering Plug-
Load Energy Efficiency in Business, Final Report, June 14, 2010, PA Consulting
Group

The purpose of this study was to investigate if there were any opportunities within the
small business sector that might come from plug-loads that were not being addressed by
the program. A plug load is the electricity consumed by a device that plugs into an
electrical outlet. In the case of the Small Business/Commercial sector examples of these
devices would be computers, printers, copiers, mini-refrigerators, vending machines, etc.
The term “plug load” typically refers to the combination of the electrical load from all of
these devices within a building or sector. The study used billing data and secondary
research to determine potential devices and/or technologies that might be used to reduce
the electrical load due to plug-loads. The results of this study are currently being
evaluated to see how the suggested technologies might be incorporated into the portfolio
of energy efficient programs and if additional primary research is called for to determine
a more reliable estimate of savings potential.

Study 11: Sample Design and Impact Evaluation Analysis of 2009 Custom Program,
June 1, 2010, KEMA, Inc.

The overall purpose of this study is to document the statistical sample design for Studies
12-15 studies and to calculate the specific Custom realization rates for Custom Process
and Custom Comprehensive Design projects. The recommendations from this study
involve review of the results of the evaluation with an eye toward discerning trends
which could help improve the accuracy of the original engineering studies.

Study 12, 13, 14: Impact Evaluation of 2008 Custom Process Installations — Part 1
(DMI), II (UTS Energy Engineering, LLC ) and III (Sebesta Blomberg)

The overall purpose of these three studies is to update the realization rate associated with
measures classified as Custom Process. Energy savings for these measures are estimated



on a measure specific basis. These measures are most often associated with
manufacturing processes, commercial refrigeration, compressed air, variable speed drive,
process cooling and other specific industrial process measures. The results of these
studies are used to calculate the realization rate for this measure group as documented in
Study 11. Specific recommendations fall into the following categories:

e Data Collection: Evaluators recommend increases in the data collection period,
frequency of data recording, and use of multiple data sources in the original
engineering study.

e Operating Assumptions: Evaluators recommend increasing the documentation of
both base and proposed case operating assumptions.

e (Calculation Methodology: Evaluators specifically recommend eliminating the use of
single point averages in the calculation of compressed air energy savings. Evaluators
also recommend improving the description of the methodology used to calculate
seasonal peak demand reduction.

All evaluation recommendations contained in Studies 12-14 will be presented to program
implementation staff as suggestions for program improvements where relevant and
practical. The recommendations are the opinions and observations of the engineers who
conducted the studies and do not always lend themselves to specific changes in the
implementation of the program.

Study 15: Impact Evaluation of 2006 Custom CDA Installations, July 11, 2010 L&S
Energy Services

Study 15 is an impact evaluation of two Custom Comprehensive Design projects
implemented through the Design 2000p/us program. The primary goal of impact
evaluations is to update the realization rate associated with Custom Comprehensive
Design projects. The Company uses the results of the impact evaluation to adjust the
reported savings for all Design 2000plus Custom Comprehensive Design projects, and in
the development of the following year’s plans.

Results and recommendations from this impact evaluation are also communicated to the
field implementation staff to provide lessons learned on which measures work well and
how to improve estimates of savings. The recommendations are the opinions and
observations of the engineers who conducted the studies and do not always lend
themselves to specific changes in the implementation of the program. Recommendations
from this study include improving customer training on efficient building system
operation and more consistently using commissioning results to inform savings estimates.
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1. EXECUTIVE SUMMARY: NATIONAL GRID

This Executive Summary summarizes the findings of the program year 2009 Commercial and
Industrial Programs Free-ridership and Spillover Study for National Grid customers. The
purpose of this study was to assess program free-ridership, participant spillover, and
nonparticipant spillover for the following programs offered by National Grid:

« Energy Initiative
« Design 2000plus

- Small Business Services.

The 2009 Free-ridership and Spillover Studies ran concurrently for National Grid and Western
Massachusetts Electric Company (WMECO).

11 STUDY OBJECTIVES

The primary objective of the program year 2009 Commercial and Industrial Programs Free-
ridership and Spillover Study was to assist National Grid in quantifying the net impacts of their
commercial and industrial energy-efficiency programs by estimating the extent of:

+  Program free-ridership
« Participant “like” spillover

« Nonparticipant “like” spillover.

This executive summary provides the free-ridership, participant spillover and nonpatrticipant
spillover estimates for 2009. First, a summary of the study methodology is provided.

1.2 STUDY METHODOLOGY

The methodology used for this year’s study follows the standardized methods developed in
2003 for a group of Massachusetts energy-efficiency program administrators®.

To accomplish the above objective, telephone surveys were conducted with samples of 2009
program participants in each of the programs and with design professionals and equipment
vendors involved in these 2009 installations. The program participant sample consisted of
unique electric utility accounts?, not unique customer names. The same customer name, or
business identity, can have multiple accounts in multiple locations, but program technical
support and incentives are provided on behalf of an individual account. Thus, for the

! pamela Rathbun, Carol Sabo, and Bryan Zent, Standardization Methods for Free-ridership and Spillover Evaluation—Task 5
Final Report (Revised), prepared for National Grid, NSTAR Electric, Northeast Utilities, Unitil, and Cape Light Compact, June 16,
2003.

2 Each account could include multiple applications for efficiency projects. For example, if one account has five lighting
applications and one VSD application, this account would show up twice in the sample frame; once for lighting (aggregating all
the lighting applications) and once for VSD.

11
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1. Executive Summary: National Grid...

purposes of this study, a customer or participant is defined as a unique account’.

The majority of these telephone interviews were completed with program participants
between March 22 and May 7, 2010. All sampled participating customers were mailed a letter
on National Grid letterhead in advance of the telephone call. This letter explained the purpose
of the call, informed customers that someone from PA Consulting Group would be calling
them in the next couple of weeks to ask them some questions about their experience with the
programs, and thanked them for their cooperation in advance. This advance letter and
repeated call attempts resulted in a response rate of 60 percent, which increases the level of
confidence in the survey results. These interviews covered 37 percent of the total population
kWh savings and 58 percent of the total sampled kWh savings. The duration of interviews
with program participants averaged twelve minutes.

In addition to the customer surveys, additional surveys were conducted with:

« Design professionals and vendors identified by customers as being the most
knowledgeable about the decisions to install the equipment through National Grid's
Design 2000plus or Energy Initiative programs. These surveys were used for
estimating free-ridership for those installations where the design
professional/equipment vendor was more influential in the decision than the customer.
For 148 of the 783 measures surveyed (19 percent), a design professional was listed
as the individual most responsible for specifying the equipment installed.

» Design professionals and equipment vendors who had recommended, sold and/or
installed equipment through National Grid's Design 2000plus or Energy Initiative
programs. These surveys were used for estimating the extent of nonparticipant “like”
spillover for the Sponsors’ programs.

The number of survey completions for some measure categories is low because the number
of installations within these measure categories for program year 2009 was small. Thus,
although a high percentage of the 2009 program participants completed surveys, some
caution should be used when interpreting the results.

13 TOTAL PARTICIPANT FREE-RIDERSHIP ESTIMATES

A program’s free-ridership rate is the percentage of program participants’ gross savings
attributed to free-riders. A free-rider refers to a customer who received an incentive through
an energy-efficiency program who would have installed the same or a smaller quantity of the
same high efficiency measure on their own within one year if the program had not been
offered. For free-riders, the program is assumed to have had no influence or only a slight
influence on their equipment purchase decision. Consequently, none or only some of the
energy savings of equipment purchased by this group of customers should be credited to the
energy-efficiency program. Free-riders account for costs, but do not provide program benefits.

For programs that offer monetary incentives for multiple measure categories (e.g., motors,
lighting, HVAC), it is important to estimate free-ridership by specific measure category.

3. . . ) . .
Unique accounts with two or more measures were asked about the two largest saving measures during one interview.
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1. Executive Summary: National Grid...

Category-specific estimates produce feedback on the program at the level at which it actually
operates and allow for cost-effectiveness testing by measure category.

In addition, for commercial and industrial incentive programs, free-ridership has often been
found to be highly variable among measure categories, making it essential to produce
measure category-specific estimates. The ability to provide reliable estimates by measure
category is dependent on the number of installations within that measure category—the fewer
installations, the less reliable the estimation.

It is also important to measure the extent of free-ridership for each customer. Pure free-riders
(100 percent) would have installed exactly the same quantity and type of equipment within
one year in the absence of the program. Partial free-riders (1-99 percent) are those
customers who would have installed some equipment within one year on their own, but a
smaller quantity and/or a lesser efficiency. Thus, the program had some impact on their
decision. Non free-riders (0 percent) are those who would not have installed any high
efficiency qualifying equipment within one year in the absence of the program services. Once
calculated, each individual’s free-ridership rate is then applied to the measure savings
associated with that project. The total free-ridership estimates in this report include pure,
partial, and non free-riders.

This year’s approach to estimating free-riders follows the approach outlined in the
Standardization Methods report, which consists of a sequential question technique to identify
free-riders. This sequential approach asks program participants about the actions they would
have taken if the program had not been offered. This approach is considered an accurate
method of estimating the actual level of free-ridership among program participants because it
addresses the program’s impact upon project timing, measure quantity, and efficiency levels
while explicitly recognizing that the cost of energy-efficient equipment can be a barrier to
installation in the absence of utility-sponsored energy-efficiency programs. This method is
also recommended because it walks survey respondents through their decision process with
the objective of helping them recall the program’s impact upon all aspects of project decision-
making.

One issue with the method is how to handle responses of “don’t know.” The “don’t know”
responses to the initial free-ridership question are assigned a free-ridership value of zero
percent. For these cases, we then check their responses to the consistency questions and
their response to an open-ended question asking them to explain the program’s impact in
their own words and adjust the free-ridership rate as appropriate. Note that program total
free-ridership (pure and partial) rates illustrated in the following tables are weighted by
measure category kWh savings as well as the disproportionate probability of being sampled.
When reviewing the measure category free-ridership rates it is important to consider the
number of survey completions that the estimate is based upon.

Energy Initiative Participant Free-ridership Rates. Table 1-1 summarizes the total free-
ridership results overall and by measure category for 2009 Energy Initiative installations. The
overall Energy Initiative program free-ridership for the 2009 program year was 11.5 percent,
which is slightly higher than the 10.5 percent rate found for 2007 installations and the 8.9
percent rate found in 2005.

The free-ridership rate was highest for HVAC measures (24.8 percent), which increased

significantly from 2007 (12.5 percent). A close review of the data shows that several high

saving accounts with high free-ridership rates drove the overall rate for this small measure
1-3
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1. Executive Summary: National Grid...

population. A similar situation explains the increased free-ridership rate for compressed air
measures (up to 23.8 percent from 5.7 percent in 2007); a small population is driven by
several large savers reporting high free-ridership rates.

Table 1-1

National Grid Energy Initiative Program Total Parti

All 2009 Installations

cipant Free-ridership Rates

PA

Total Participant Free-ridership Rate

2009

o # Accounts * | Population 90% Error
Measure Description (Survey/Pop) kWh 2009 Margin 2007 | 2005 2004 | 2002
Custom: Process,
HVAC, Drivepower, 90/283 33,121,444 7.5% 3.8% 7.4% 8.4% 5.5% 10.9%
Lighting, O&M
HVAC 31/39 4,803,127 24.8% 5.8% 12.5% | 40.9% 0.3% 43.8%
VSD 48/65 5,182,200 17.3% 4.6% 33.1% 2.0% 0.1% 0.5%
Lighting: T8, Other
Fluorescent, CFL, o o o 0 0 o
Controls, HID, LED 95/722 82,426,652 11.9% 5.1% 10.2% 5.9% 7.5% 14.5%
Exit Signs
Compressed Air 11/20 886,044 23.8% 14.1% 5.7% 36.8% 26.4% | 17.1%
‘F?r‘féra;'mE"ergy Initiative 218/1,034° | 126,419,467 | 11.5% | 32% |105%| 8.9% | 6.7% |15.3%

Design 2000 plus Participant Free-ridership Rates.

Table 1-2 summarizes Design

2000plus free-ridership results overall and by measure category for 2009 installations. The
overall Design 2000plus program free-ridership rate for 2009 was 22.1 percent, which is
slightly higher than the 19.0 percent rate found for 2007 installations and the 21.7 percent

rate found for 2005 installations. Failed/stock motor and variable speed drive (VSD)
measures had the highest free-ridership rates. For failed/stock motors, the overall rate for the

relatively small population is driven by several large saving installations that reported high
free-ridership rates.

For the VSD measures, all of the customers that we contacted reported that the program had

no impact on their decision and are therefore 100 percent free-riders. However, as we were
only able to contact three of 14 customers that received incentives for these measures, this
value is most likely not representative of the population. Of the remaining 11 customers with

VSD measures, one customer refused the interview and two we were unable to reach due to

employee attrition or incorrect contact information. For the remaining eight customers, we
made between 8 and 14 attempts to complete the interview over the six-week field period.
Because we were only able to reach three of the 14 participants, we are using a weighted

“ Each account may represent multiple applications. Applications for projects within the same end use (e.qg. lighting) were
aggregated to the account level.

° Overall survey and population participant counts do not equal the sum of measure category survey and population participant

counts; the same participant may be represented in multiple measure categories.

1-4
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average of the 2007 and 2009 free-ridership rates. In 2007, the rate was 58.7 percent.

Averaging 2007 and 2009 together, the free-ridership rate is 73.9 percent.

National Grid Design 2000 plus Program Total Participant Free-ridership Rates

Table 1-2

All 2009 Installations

Total Participant Free-ridership Rate

2009
o # Accounts ° | Population 90% Error

Measure Description (Survey/Pop) kWh 2009 Margin 2007 | 2005 2004 2002
Custom: Process,

HVAC, Drivepower,

Lighting 48/89 23,679,841 | 17.7% 6.1% 14.6% | 10.1% 2.4% 16.6%
Motor: New 29/60 594,351 | 44.4% 10.9% 28.8% | 15.1% | 155% | 40.1%
Motor: Failed/Stock 9/15 56,422 51.1% 17.3% 11.2% | 23.5% | 21.8% | 23.2%
HVAC (Unitary):

Packaged A/C and
Water Source Heat

Pump 51/115 1,050,542 39.5% 8.4% 14.8% | 56.4% 5.3% 40.0%
HVAC (Non-unitary):

Programmable
Thermostat, Energy

Management System,

Chiller, Control 27/65 1,399,767 12.1% 7.9% 8.3% | 49.1% | 64.0% | 39.5%
VSD 3/14 528,803 73.9% NA 58.7% | 8.6% | 43.5% | 19.3%
Lighting: T8, Other

Fluorescent, CFL,

Controls, HID, LED Exit

Signs 47/139 4,864,403 | 31.8% 9.1% 27.9% | 28.2% | 50.6% | 36.3%
Compressed Air 40/94 1,875,218 | 20.2% 7.9% 33.8% | 32.7% | 17.6% | 20.6%
Overall Design

2000plus Program 207/470 34,049,345 | 21.7% 3.5% 19.0% | 21.7% | 18.1% | 27.2%

® Each account may represent multiple applications. Applications for projects with-in the same end use (e.g. lighting) were
aggregated to the account level.

1-5
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Small Business Services Participant Free-ridership Rates.

Table 1-3 summarizes the

results overall and by measure category for 2009 Small Business Services installations. The

total free-ridership rate for 2009 was 5.7 percent, which is slightly higher than the 5.5 percent
rate reported in 2007. The free-ridership rates for both the lighting and non-lighting measures
are very similar to the rates reported in 2007—slightly higher for lighting and slightly lower for

non-lighting.

Table 1-3

National Grid Small Business Services Program Total
All 2009 Installations

Participant Free-ridership Rates

Total Participant Free-ridership Rate
2009
o # Accounts ' | Population 90% Error

Measure Description (Survey/Pop) kWh 2009 | Margin 2007 | 2005 | 2004 | 2002
Lighting: Fluorescent with
ELIG/3'4'8 Lamp & EEMAG,
Standard Ballast, Exit Sign,
Compact Fluorescent, HID 209/1,629 | 26,958,129 | 6.2% 2.6% 5.8% | 2.3% | 1.0% | 1.0%
Non-lighting: Water Heater
Wrap, Programmable
Thermostat, Economizer 45/197 2,966,229 | 1.4% 2.6% 3.6% | 2.0% 1.3% | 1.0%
Overall Small Business
Services Program 237/1,798° | 29,924,358 | 5.7% 2.3% 55% [ 2.2% | 1.0% [ 1.0%

" Each account may represent multiple applications. Applications for projects with-in the same end use (e.g. lighting) were
aggregated to the account level.

8 . - ) -
Overall survey and population participant counts do not equal the sum of measure category survey and population participant
counts; the same participant may be represented in multiple measure categories.
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State-level Participant Free-ridership Rates.  Table 1-4 shows Massachusetts has a total
2009 free-ridership rate of 11.7 percent, New Hampshire 8.2 percent, and Rhode Island 15.3
percent.

Table 1-4
National Grid State-level Total Participant Free-ri
All 2009 Installations

dership Rates

PA

Total Participant Free-ridership Rates
Massachusetts New Hampshire Rhode Island
Program
g 4 2009 90% 4 2009 90% 4 2009 90%
Total Total Total
Accounts Error | Accounts Error Accounts Error
Surveyed | . Free- Margin | Surveyed | . Free- Margin | Surveyed | . Free- Margin
ridership ridership ridership
ﬂ?&ﬁie 145 91% | +3.5% 9 72% | +9.4% 64 195% | +7.4%
2Doe§(|)gpr|1us 149 26.2% | +4.4% 7 13.8% | +11.7% 51 11.6% | +5.8%
Small
Business 124 57% +3.2% 45 2.4% +2.2% 68 6.2% +4.6%
Services
ALL°® 398 11.7% | +2.4% 61 8.2% +3.4% 177 15.3% | +4.1%
14 PARTICIPANT “LIKE” SPILLOVER ESTIMATES

Spillover refers to additional energy-efficient equipment installed by a customer due to
program influences but without any additional financial or technical assistance from the
program. Participant “like” spillover  refers to the situation where a customer installed
equipment through the program in the past year and then installed additional equipment of
the same type due to program influences. In contrast to free-ridership, spillover adds benefits
to the program at no additional cost, increasing the program benefits and benefit-cost ratios.

Survey free-ridership questions were followed by questions designed to measure "like"
spillover. These questions asked about recent purchases (since program participation in
2009) of any additional energy-efficient equipment of the same type as installed through the
program that were made without any additional technical or financial assistance from the
utility. A “like” spillover estimate was computed based on how much more of the same
energy-efficient equipment the participant installed outside the program and did so because
of their positive experience with the program.

One of the issues with attempting to quantify spillover savings is how to value the savings of
measures installed outside the program since we are relying on customer self-reports of the
quantity and efficiency of any measures installed. We used a conservative approach and

9 Overall survey and population participant counts do not equal the sum of program survey and population participant counts; the
same participant may be represented in multiple programs.

1-7
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reported only those measures installed outside the program that were of exactly the same
type and efficiency as the ones installed through the program. Our conservative approach
allowed customers to be more certain about whether the equipment they installed outside the
program was the same type as the program equipment. This, in turn, makes it possible for us
to use the estimated program savings for that measure to calculate the customer’s “like”
spillover savings.

Note that the “like” spillover rates illustrated in the following tables are weighted by measure
category kWh savings and the disproportionate probability of being sampled. When reviewing
the measure category “like’ spillover,” it is important to consider the number of survey
completions that the estimate is based upon. The number of survey completions for some
measure categories is low because very few customers in the sample installed the measure.
Thus, although a high percentage of the 2009 program participants completed surveys, some
caution should be used when interpreting the results.

Energy Initiative Participant “Like” Spillover Rate s. Table 1-5 presents the “like” spillover
rates for year 2009 Energy Initiative participants, overall and by measure category. The
estimate of “like” spillover savings attributable to the overall Energy Initiative program for the
purchase of like equipment outside of the program is 7.4 percent, which is higher than previous
years'’ spillover rates. This increase is primarily driven by an increase in lighting spillover.

Table 1-5
National Grid Energy Initiative Program Participant “Like” Spillover Rates
All Year 2009 Installations

Total Participant “Like” Spillover Rate

Measure Description 10 2009

# Accounts 2009 | 90% Error | 2007 | 2005 | 2004 | 2002

(Survey/Pop) .

Margin

Custom: Process,
HVAC, Drivepower, 90/283 9.2% +4.1% 8.5% 1.9% 0.7% 1.4%
Lighting, O&M
HVAC 31/39 4.5% +2.8% 5.2% 0.3% 27.0% 7.9%
VSD 48/65 1.3% +1.4% 0.0% 0.2% 16.2% 12.0%

Lighting: T8, Other
Fluorescent, CFL,

Controls, HID, LED 95/722 7.4% +4.1% 1.8% 1.4% 0.4% 2.1%
Exit Signs
Compressed Air 11/20 0.0% NA 0.0% 0.0% 0.0% 0.0%
Overall Ener

9y 218/1,034" | 7.4% +2.6% 33% | 1.4% | 27% | 2.7%

Initiative Program

' Each account may represent multiple applications. Applications for projects with-in the same end use (e.g. lighting) were
aggregated to the account level.

™ Overall survey and population participant counts do not equal the sum of measure category survey and population participant
counts; the same participant may be represented in multiple measure categories.
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Design 2000 plus Participant “Like” Spillover Rates.

rates for year 2009 Design 2000plus installations overall and by measure category. The

overall Design 2000plus program spillover rate for the 2009 program year was 3.6 percent,

which is lower than 5.9 percent rate found for 2007 installations. The overall decrease is

largely the result of fewer reported spillover savings from the non-unitary HVAC and lighting

installations.

National Grid Desigh 2000 plus Program Participant “Like” Spillover Rates
All Year 2009 Installations

Table 1-6

PA

Table 1-6 presents the “like” spillover

Total Participant “Like” Spillover Rate

Measure Description 12 2009
# Accounts 2009 | 90% Error | 2007 2005 2004 2002
(Survey/Pop) .
Margin

Custom: Process, HVAC, 48/89 3.8% +3.0% 37% | 11.3% | 1.8% | 1.0%
Drivepower, Lighting
Motor: New 29/60 1.0% +2.2% 9.2% 5.3% 2.4% 8.4%
Motor: Failed/Stock 9/15 1.1% +3.6% 4.5% 10.4% 3.4% 21.4%
HVAC (Unitary):
Packaged A/C and Water 51/115 5.9% +4.0% 5.9% 6.6% 2.5% 2.3%
Source Heat Pump
HVAC (Non-unitary):
Programmable
Thermostat, Energy 27165 0.5% +1.8% 15.2% 0.2% 1.4% 4.1%
Management System,
Chiller, Control
VSD 3/14 0.0% NA 0.0% 0.0% NA 3.9%
Lighting: T8, Other
Fluorescent, CFL, o o o o o o
Controls, HID, LED Exit 47/139 4.8% +4.2% 13.4% 8.4% 0.3% 1.1%
Signs
Compressed Air 40/94 0.5% +1.4% 0.0% 0.2% 1.0% 0.2%
Overall Design 207/470% 3.6% +1.5% 5.9% 8.8% 1.4% 2.0%

2000plus Program

2 Each account may represent multiple applications. Applications for projects with-in the same end use (e.g. lighting) were

aggregated to the account level.

'8 Overall survey and population participant counts do not equal the sum of measure category survey and population participant
counts; the same participant may be represented in multiple measure categories.
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PA

Small Business Services Participant “Like” Spillover Rates.  Table 1-7 summarizes the

“like” spillover rates for year 2009 Small Business installations overall and by measure

category. The overall Small Business Services program spillover rate was 2.2 percent, which
is comparable with previous years' rates. Due to comparatively minor savings, the increased

non-lighting spillover rate has limited effect on the overall program spillover rates.

Table 1-7
National Grid Small Business Services Program Parti cipant “Like” Spillover Rates
All Year 2009 Installations

Total Participant “Like” Spillover Rate
Measure Description 14 2009
# Accounts 2009 | 90% Error | 2007 | 2005 2004 2002
(Survey/Pop) .
Margin
Lighting: Fluorescent
with ELIG/3'4'8 Lamp &
EEMAG, Standard 209/1,629 2.0% +15% | 2.2% | 2.0% | 05% | 2.0%
Ballast, Exit Sign,
Compact Fluorescent,
HID
Non-lighting: Water
Heater Wrap, 45/197 4.1% +43% | 07% | 1.0% | 03% | 0.6%
Programmable
Thermostat, Economizer
Overall Small
Business Services 237/1,798" 2.2% +1.4% 2.0% 1.9% 0.4% 1.9%
Program

4 Each account may represent multiple applications. Applications for projects with-in the same end use (e.g. lighting) were
aggregated to the account level.

*® Overall survey and population participant counts do not equal the sum of measure category survey and population participant

counts; the same participant may be represented in multiple measure categories.
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State-level Participant “Like” Spillover Rates.
Massachusetts is 7.1 percent, New Hampshire is 5.2 percent, and Rhode Island is 2.8
percent. The surveyed number represents the number of accounts surveyed within each

PA

Table 1-8 shows the “like” spillover rate for

state.
Table 1-8
National Grid State-level Program Participant “Like " Spillover Rates by Account
All Year 2009 Installations
Total Participant “Like” Spillover Rates
Massachusetts New Hampshire Rhode Island
Program 0 0 0
# 2009 90% # 2009 90% # 2009 90%

Accounts Spillover Error | Accounts Spillover Error | Accounts Spillover Error

Surveyed P Margin | Surveyed P Margin | Surveyed P Margin
Energy 145 8.9% | +3.4% 9 5.2% | +8.0% 64 3.3% | +3.3%
Initiative
Design 149 43% | +2.0% 7 0.0% NA 51 2.4 +2.8%
2000plus
Small
Business 124 1.8% +1.8% 45 13.0% +4.9% 68 1.5% +2.3%
Services
ALL®® 398 7.1% +1.9% 61 5.2% +2.8% 177 2.8% +1.9%

15 NONPARTICIPANT SPILLOVER ESTIMATES

Nonparticipant spillover refers to energy efficient measures installed by program
nonparticipants due to the program's influence. The program can have an influence on design
professionals and vendors as well as an influence on product availability, product acceptance,
customer expectations, and other market effects, all of which may induce nonparticipants to
buy high-efficiency products. Total nonparticipant spillover would also include responses from
nonparticipating designers and vendors.

The methodology for the 2009 study estimated only a portion of nonparticipant like-measure
spillover based on responses from design professionals and vendors participating in National
Grid programs'’.

The data for the analysis could have been collected from nonparticipants directly or from the
design professionals and vendors who recommended, sold, and/or installed qualifying high
efficiency equipment. We chose to survey the design professionals and vendors primarily

' Overall survey and population participant counts do not equal the sum of measure category survey and population participant
counts; the same participant may be represented in multiple measure categories.

" Nonparticipant spillover for small business programs was not estimated because of the small number of vendors involved in
delivering the program.
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because they could typically provide much more accurate information about the efficiency
level of installed equipment than could the nonparticipants. Experience has shown that
customers cannot provide enough data about the new equipment they have installed to allow
for accurate estimates of the energy savings achieved from the equipment. While they usually
can report what type of equipment was installed, they typically cannot provide sufficient
information about the quantity, size, efficiency, and/or operation of that equipment to allow us
to determine whether the equipment is "program-eligible." On the other hand, design
professionals and equipment vendors who have worked with the program are typically more
knowledgeable about equipment and are familiar with what is and is not "program-eligible."

Another argument in favor of using design professionals and equipment vendors to estimate
nonparticipant spillover was that we could use data in the program tracking system database
to attach kWh savings estimates to nonparticipant spillover. In the program tracking system
database, measure-specific program kWh savings are associated with each design
professional and vendor who participated in the program in 2009.

To determine nonparticipant spillover, design professionals and equipment vendors were
asked (by measure category they installed through the program in 2009) what percent of their
sales were program-eligible and what percent of these sales did not receive an incentive
through the programs. They were then asked about the program’s impact on their decision to
recommend/install this efficient equipment outside the program. Using the survey responses
and measure savings data from the program tracking system, the participating vendor
nonparticipant like spillover savings could be estimated for each design professional/vendor
and the results extrapolated to the total program savings.

This method of estimating nonparticipant spillover is a conservative estimate for two reasons.
First, not all design professionals and equipment vendors who are familiar with the programs
specified and/or installed equipment through the program in 2009. Thus, we miss any
nonparticipant spillover that was associated with these other design professionals/vendors
(although it is less likely these design professionals/vendors had nonparticipant spillover if
they were not involved with the program in 2009).

Second, this method only allows us to extrapolate nonparticipant spillover for those same
measure categories that a particular design professional/vendor was associated with for the
2009 programs. Thus, if a vendor installed program-eligible equipment in other measure
categories in the year 2009 outside the program, but none through the program, we did not
capture nonparticipant spillover savings with that particular type of equipment. In essence, we
measured only "like" nonparticipant spillover; that is, spillover for measures like those
installed through the program in 2009.

The nonparticipant spillover results for the medium and large commercial and industrial
programs are based on surveys with 151 design professionals and vendors out of a
population of 262 National Grid vendors. The analysis indicates that the combined
nonparticipant spillover from the medium and large commercial and industrial programs
amounted to 1,204,344 kWh in the 2009 program year, which is approximately 1.8 percent of
the total savings produced by these programs combined (Table 1-9). This percentage is a
slight decrease from 2007 (2.6 percent).
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Table 1-9
Nonparticipant “Like” Spillover Results for Program Year 2009
A B C D E F G H I
i N tici t
Vendor Number Of. Firms Surveyed Nonparticipant Estimated onspa}lrl etpan
S . Surveyed with kWh . . - o piilover
urvey Population ; Surveyed Savings Spillover from Spillover 90% Error Ext lated t
c ; Savings/ Number of ) . xtrapolated to
ategories kwh : . kWh Savings Coverage Rate Surveyed Percent Margin Population (KWh
: 18 Firms in Program . 19 opulation ( )
Savings . . (D/B) Firms (kwWh) (F/D)
with kWh Savings (B*G)
Motors 49,814 6/12 13,759 28% 0 0% - 0
HVAC 7,204,960 23/39 5,399,023 75% 221,264 4.1% +4.4% 295,275
VSD 3,998,325 25/34 3,107,545 78% 26,910 0.9% +1.6% 34,624
Lighting 40,115,403 96/179 21,100,433 53% 430,186 2.0% +1.6% 817,855
Compressed Air | 4,749,331 20/21 4,371,395 92% 52,087 1.2% +0.9% 56,590
Refrigeration 3,538,818 6/8 2,692,962 76% 0 0% - 0
Other®® 5,808,836 8/16 4,502,897 78% 0 0% - 0
Total 65,465,487 152/262 % 41,188,014 63% 730,447 1.8% +1.1% 1,204,344%

18 The vendor population kWh savings represents the total savings for all measures for Medium and Large C&I programs for actual vendors. Spillover is measured for each vendor
associated with the program.

19 Net of “like” spillover for the customers associated with the surveyed design professionals/vendors, as identified from the participating customer survey.

20 « . . . . . . - ) .
Other” is a residual category consisting of measures remaining from “Custom” after equipment was reassigned to existing categories such as “Motors,” “HVAC,” or “Lighting,” as
well as process equipment, process cooling equipment, and comprehensive chillers.

21 . - . - - .
Overall survey and population participant counts do not equal the sum of measure category survey and population participant counts; the same participant may be represented in
multiple measure categories.

2 This value is a sum of the measure-level spillover savings, not the savings that would result by applying the estimated spillover percentage towards the vendor population kwh

savings.
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Executive Summary

Historically the Massachusetts New Homes with ENERGY STAR Program has used a
tiered structure to encourage participants to build to a higher level. Builders were paid
higher incentives if they met the criteria for higher tiers. The tier levels were based on
the HERS (Home Energy Rating System) Index; the lower the score, the more energy
efficient the home and the higher the tier that can be achieved. Since a lower Index
meant that a home was more energy efficient, it was assumed that this also meant that
more savings were achieved. The Joint Management Committee (JMC), the Program
Administrators who fund the Program, looked at recent results from completions in the
program and found that a lower Index does not guarantee greater savings.

An analysis was undertaken to determine a methodology that would better guarantee
energy savings. The JMC determined that rather than using a criterion of a specific
HERS Index to meet higher tiers, requiring a building to achieve a percentage energy
savings above a baseline that is specific to the program (in this case based on the
Massachusetts 2006 Baseline survey) would help achieve the goal of better
guaranteeing energy savings.

The next step was an analysis to determine what levels (i.e. what percentages above the
Massachusetts baseline) would deliver what amount of savings. This analysis was then
used to develop a fourth tier level or the highest tier level (i.e. a stretch goal) for the 2009
program to experiment with this new methodology of requiring a percent savings over
the Massachusetts Baseline, or “User Defined Reference Home” (UDRH) rather than
achieving a specified HERS Index. The analysis resulted in graphical trends that were
helpful in determining the fourth tier level or stretch goal. Sixty percent of heating,
cooling and domestic hot water (DHW) energy savings over the UDRH were chosen as
the stretch goal, which resulted on average, in approximately 51 and 37 MMBtu/1000 sq.
ft. (million Btu per year per 1000 square feet of conditioned floor area) savings for single
family and multifamily dwellings, respectively. The conclusions of the analysis will be
used as a basis for program design for the years 2010 and 2011.
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Executive Summary
Objective:

The intent of this study was to evaluate the quality of installations for central air
conditioning (CAC) systems as well as adherence to the Massachusetts New Homes with
ENERGY STAR® (the Program) guidelines in a select number of homes. A sample of
fifty (50) new homes that participated in the Program from 2008-2009 was selected for
this study.

At the time of their construction, and at the time this QIV evaluation was initiated, the
Program had only one requirement for CAC systems. that the duct systems have less
than 6% leakage into unconditioned space per 100 square feet (ft2) of conditioned area.
The study was intended to determine the quality of systems being installed in
Massachusetts ENERGY STAR qualified homes, then, by extrapolation, the impact the
installation might have on the performance of the homes.

The data gathered for analysis included a field performed Manual J heat loss/gain load
calculation, air flow measurements, refrigerant charge levels, duct leakage scores, the
presence of athermal expansion valve, and the correct matching of indoor coil to outdoor
condensing equipment. Comparisons were then made between this data and the standards
published by the Air Conditioning Contractors of America (ACCA) and the American
National Standards Institute (ANSI) ANSI/ACCA 5 QI-2007, HVAC Quality Installation
Specification. These are voluntary industry standards for quality installation elements of
CAC systems that extend beyond the simple installation of high efficiency products into
the realm of best practices specific to system designs, new system installations, retrofits,
duct distribution, and system documentation. Several of these ACCA QI standards such
as correct Manual J sizing verification, equipment selection according to Manua S, and
properly matched outdoor and indoor equipment certified by the American Heating and
Refrigeration Institute (AHRI) are incorporated into the eligibility guidelines of the
Environmental Protection Agency’s (EPA) ENERGY STAR Qualified Homes National
Performance Path and the Massachusetts COOL SMART high efficiency cooling
equipment incentive program.

Results:

This study discovered that HVAC systems found in most of the sampled ENERGY
STAR homes did not meet the industry standard for high efficiency and quality
installation; specifying and installing high efficiency equipment does not guarantee high
performance. As a result, homes recelving ENERGY STAR certification in
Massachusetts in 2007-2008 may not achieve the high level of overal efficiency
expected by the designation.

The study revealed the following results: (1) nearly al of these homes had design and
operating characteristics that would not have met “ACCA Quality Installation
Specifications,” (2) nearly 50% of homes are oversized according to the ENERGY STAR
Performance Path Guideline, (3) roughly 70% of the systems tested measured air flow



that is not within the COOL SMART acceptable range of 350-450 cubic feet per minute
(CFM) per ton, (4) close to 40% of systems have incorrect refrigerant charge,
approximately 30% are lacking thermal expansion valves (TXV), and 26% have non-
verified indoor and outdoor cooling equipment matches. Also, it was noted that a
relatively small percentage of the homes sampled invested in high SEER equipment —
equipment with a seasonal energy efficiency ratio (SEER) rating above 13. Most homes
installed systems at or near the current code requirement of 13 SEER, and one home
installed aunit with a SEER of only 10.

Recommendations:

The following recommendations, based upon the preliminary results of this study, were
made and adopted by the Program. In general, these new requirements of the MA New
Homes with ENERGY STAR Program include the use of high efficiency equipment and
some use of industry approved best practice measures. * Specificaly, the
recommendations include the following:

e Continuation of the Program requirement that Home Energy Rating System
(HERS) Rater verifications of Manual J load calculations is performed according
to ENERGY STAR guidelines.

e Implementation of a Program requirement that all indoor and outdoor CAC
system coils be matched in high efficiency equipment in accordance with AHRI
standards.

e Requirement that all CAC systems must have a TXV or an EXV installed and
verified at the final inspection.

e Continuation of Program-sponsored technical trainings to further support the
ACCA QI Specifications and transitions to future program requirements for high
efficiency systems and other ACCA standards, such as Manual S for proper
equipment selection and Manual D for proper duct design.

e Continued development of ally relationships with equipment manufactures,
distributors, and industry organizations to leverage support and trainings.

! Because the ENERGY STAR program uses a performance-based and not a prescriptive standard, builders
till have the option of putting in aless efficient HV AC system; however, that decision would need to be
balanced by a commensurate increase in the efficiency of other building components.

4
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Executive Summary

This document summarizes the 2009 evaluation work completed for the Massachusetts New
Homes with ENERGY STAR® Program (Program) run by the Joint Management Committee
(IMC). Individual evauation reports on which the findings and analysis contained in this
document are based are included as appendices. The evaluation work conducted for the 2009
Program includes:

e Codes and Standards: In accordance with the second part of the Massachusetts
Residential Metrics for 2009, which caled for the Program Administrators (PAS) to
“...research Cadlifornia's mechanisms for claming savings from code development,
support, implementation and enforcement activities and design a similar mechanism for
claiming savings for codes and standards (C& S) activities in Massachusetts.”, the process
of developing such a mechanism made considerable progressin 2009. The process started
with an extensive review of the California protocols for estimating savings from C&S
upgrades and attributing a portion of these savings to investor-owned utility (IOU)
activities. Proposed attribution mechanisms for Massachusetts were subsequently
outlined covering the attribution of savings from both upgrades to the state code and
increased compliance with both the state code and the stretch code for homes that do not
participate in the Program. (Outline for Attribution of Codes and Standards Savings,
Appendix A)

e |dentifying changesthat could make participation in the M assachusetts New Homes
with ENERGY STAR Program more streamlined and user friendly for builders:
Interviews were conducted with 26 ENERGY STAR builders, 10 Home Energy Rating
System (HERS) raters, one from each of the HERS rating companies listed on the
Program’s website when the interviewing began; and 3 ICF account managers. In
addition, four builders who inquired about enrolling a home in the Program, but decided
not to, were interviewed. Prior to conducting the interviews, Program Sponsors provided
input via a conference call with the NMR team. In addition to addressing the steps
involved in participating in the Program, interviews with ENERGY STAR builders
addressed awareness of Program components and offerings, experience marketing
ENERGY STAR homes, building rates' in a depressed housing market, experience
incorporating renewable technologies, and awareness of near zero energy homes and the
Zero Energy Challenge (Challenge). Also, interviews with HERS raters addressed plans
for expanding HERS rating services and Program compatibility with HERS rating
company business models. (Streamlining Participation Process, Appendix B)

e Zero Energy Challenge Pilot: Interviews were conducted with the four Sponsors, five
builders, four HERS raters, five homeowners and ICF personnel involved in the Zero
Energy Challenge (Challenge). The focus of the interviews was on identifying lessons

! Building rate refers to the number of homes built in 2009 compared to 2008. Builders were asked if they built
fewer, more or the same number of homesin 2009 as they built in 2008.

NMR



MA New Homeswith ENERGY STAR—2009 Overall Report Pagell

learned from the Challenge and how, going forward, to convince builders to build near
zero energy homes and buyers to look for or ask their builder to build them a near zero
energy home. Interviews were also conducted with an insulation contractor and an
HVAC contractor who worked on a Challenge home; three energy consultants working
with near zero energy homes, passive homes, or other very energy efficient homes in
New England; and personnel working with other ENERGY STAR Homes Programs that
are encouraging builders to build very energy-efficient homes. (Zero Energy Challenge,
Appendix C)

e Major Renovations Pilot: Secondary research was conducted to learn how other utility-
sponsored programs across the country estimate whole house savings for homes
undergoing major renovations or additions. Research included reviewing the websites of
utility-sponsored ENERGY STAR Home Programs and Home Performance with
ENERGY STAR (HPWES) Programs across the country. Also, calls were made to several
ENERGY STAR Homes Program managers in other states to learn how, if at al, they
address large additions. In addition, interviews were conducted with the Environmental
Protection Agency (EPA) lead on the “Remodel to ENERGY STAR” approach being
developed as part of the Home Performance with ENERGY STAR (HPWES) Program
and an energy consultant doing modeling for the Remodel to ENERGY STAR approach.
(Major Renovations Pilot, Appendix D)

Program Overview

The Massachusetts New Homes with ENERGY STAR Program qualified more than 2,100
housing units in 2009, bringing the total number of housing units ENERGY STAR qualified
since Program inception to more than 16,400. The total number of housing units ENERGY
STAR qualified through the Program in 2009 is more than double the number qualified in 2008;
986 housing units were qualified in 2008 and 2,110 in 2009. The number of total building
permits issued in Massachusetts continued to fall. The number of permits issued in
Massachusetts in 2009 was 7,941, which is 20% lower than in 2008 and 67% lower than in 2005.
The estimated number of housing units completed in Massachusetts in 2009 is 23% lower than in
2008. With the estimated number of statewide completed housing units lower than in 2008 and
the number of housing units ENERGY STAR qualified through the Program much higher in
2009, the penetration of ENERGY STAR housing units increased dramatically, from 10% in
2008 to 25% in 2009.

Conclusions and Recommendations

As described above, evaluations of the 2009 Program covered diverse tasks and included many
interviews covering a wide range of topics with a multitude of market players. It is not
surprising, therefore, that these eval uations generated many conclusions and recommendations.
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Conclusions
The following conclusions from the 2009 eval uations are presented by topic.

Codes and Standards

Massachusetts will benefit greatly from the development of a mechanism that
rewards the PAs for undertaking activities that promote the adoption of and
compliance with mor e ener gy-efficient codes and standards. Such a mechanism was
outlined by the PAs and EEAC consultants in 2009 and will need final approval from the
EEAC and regulators.

The proposed attribution framework uses the California model Delphi panels to
develop attribution scores. The Massachusetts framework involves panels of industry
experts for both code upgrade and increased compliance savings. Attribution scores will
allocate a portion of the savings realized to the PAs. In each case, the panels will consider
the relative importance of severa factors in generating the savings, as well as the PAS
relative contribution to those factors. This process will require the PAs to design
activities that specifically promote compliance with and upgrades to the existing code.
The PAs will also need to enhance documentation of their codes and standards activities
and impacts.

The factorsinvolved in attributing savings from code upgrades to the PAs include
providing technical and cost information, promoting compliance with the upgrade,
and documenting the feasibility of meeting the upgrade. These factors are similar to
those currently used in California since, in both cases, taking the initiative by providing
research into technical requirements and costs of a code upgraded is necessary.

The factors involved in attributing savings from compliance enhancement to the
PAs depend on the type of program (training and education, incentive, enfor cement)
deployed. The Delphi panel will need to weigh the relative importance of the PAS
program(s) for the savings due to each factor in improving code compliance while aso
considering the weight of non-program factors that may contribute to naturally improving
code compliance.

Program Participation Process

Flexibility is important. Individua builders need or request different levels of support
and services, and HERS raters appreciate having flexibility in severa areas, including
how plan review results are presented, pricing policies and services offered.

Buildersarevery satisfied with their HERS raters. On a scale of one to ten, where one
is the lowest and ten is the highest rating, most of the interviewed ENERGY STAR
builders (88%: 23 of 26 builders) give their HERS rater arating of nine or ten.
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Builders have little contact with their | CF account managers. Builders prefer working
through their HERS raters as much as possible, turning to their account managers only
when there is a problem their HERS raters cannot resolve. Account managers agree with
this assessment.

Marginal builders may not be encouraged to enroll homes. HERS raters screen
builders calling about enrolling a home in the Program to assess the likelihood of their
being willing to make the changes required to meet Program standards. This is only
reasonabl e given that the HERS rater will not be paid by the Program unless the home is
certified. Thisis an issue the IMC may want to address.

Builder Awareness of Program Components and Offerings

Builders would like more information on most Program components and offerings.
Ovedl, the only Program components and offerings that one-half or more of all
interviewed ENERGY STAR builders say they have enough information about are the
technical requirements for certification and the 2009 Compact Fluorescent Lamp (CFL)
lighting requirements.

HERS raters are clearly a prime source of information for participating builders.
Builders are most likely to say they learned about various Program components and
offerings from their HERS rater.

Other Areas Addressed in Participation Process Evaluation

All interviewed builders without an active project will consider enrolling future
projects. Builders with deactivated projects or who had not enrolled any new projects
since 2007 and builders who inquired about the Program and decided not to enroll a
home say they are interested in enrolling future projects.

Builders continue to see value in building ENERGY STAR-qualified Homes. The
percentage of all interviewed ENERGY STAR builders saying that being able to market
their homes as ENERGY STAR-qualified Homes is somewhat or very valuable fell only
dightly, from 93% in 2008 to 88% in 2009, while the percentage of builders saying
buyers have come to them looking for an ENERGY STAR-qualified Home or decided to
buy one of their homes because it was an ENERGY STAR-quaified Home grew dlightly,
from 20% to 23%.

Building rates appear to be stabilizing. Only 21% of interviewed builders say they built
fewer homes in 2009 than in 2008; 55% say they built the same number of homes and
24% say they built more homes.

2 Nexus Market Research, Inc. Massachusetts New Homes with ENERGY STAR® Builder Interview Report,
submitted to the Joint Management Committee, June 2009.
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Interest in incorporating renewable technologies is high.® Over onethird of
interviewed ENERGY STAR builders (38%: 10 of 26 builders) say they have
incorporated renewable technologies in their homes and another two builders say they
plan on incorporating renewable technologies in upcoming projects. However, HERS
raters say builders who are not already incorporating renewables seldom decide to
implement recommended improvements involving renewables.

Interest in learning about building near zero energy homes is high. Almost three-
fourths of interviewed ENERGY STAR builders (73%: 19 of 26 builders) say they are
familiar with zero energy homes. Four builders say they have built a near zero energy
home and more than one-half of builders who have not built a near zero energy home
(55%: 12 of 22 builders) say they are interested in building a zero energy home or
learning more about what isinvolved in building one.

Roughly one-third of interviewed ENERGY STAR builders are aware of the Zero
Energy Challenge. Thirty-five percent of interviewed ENERGY STAR builders (9 of 26
builders) say they are familiar with the Challenge. No builders could say for sure that
they had visited the Challenge website. However, when interviewers offered to send the
website address to builders, amost three-fourths of builders (73%: 19 of 26 builders)
asked to get the website address.

Providing hands-on training for buildersisimportant. Account managers say the best
way to convince builders to incorporate some of the recommended measures and
practices that they currently seldom incorporate is through technical, hands-on field
training. They also say the HERS raters are supposed to provide this training, but that the
Program needs to help.

Consistent communication is important. Though few builders or HERS raters cited
instances of receiving inconsistent information depending on who they talked to, they
find it very frustrating when it happens.

Finding providers® for new HERS raters continues to be a problem.>® Some HERS
raters working with the Program have had to work with out-of-state providers. One
HERS rater called twelve providers in New England and not one was willing to be his

% The time period during which interviews were conducted included the Green Affordable Homes Initiative from the
former Massachusetts Technology Collaborative (MTC), now Clean Energy Center, and other grants that helped to
fund some of these technologies. This may skew results.

* New HERS raters need to work with a provider to be certified. “ Accredited rating providers have the responsibility
of ensuring the quality of rating services. Rating providers are responsible for administering rating programs. These
responsibilities include certification of raters.” Source: http://www.resnet.us/programs/providers

*This conclusion addresses provider services for new HERS raters. Though no interview questions addressed
providers, Program Sponsors raised the lack of providers as one of their concerns in the conference call with the
NMR team and several HERS raters commented on providersin interviews.

®Thisisnot a problem for the HERS rating companies that are providers; these companies will be the provider for
any new HERS rater hires within their company.
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provider. On the bright side, four of the smaller HERS rating companies serving the
Program recently banded together to form Energy Raters of Massachusetts (ERM). ERM
isnow incorporated, is a provider, and plansto take on new raters for other companies.

Status of Near Zero Energy Building in Massachusetts

Major

Challenge builders achieved very low HERS indices. Two homes—one custom and one
affordable home—earned negative HERS indices, meaning that they are a net producer of
energy. More important, al Challenge builders have adopted what they learned building
their Challenge homes as standard practice, showing they believe building near zero
energy homesis aviable option in today’ s housing market, at least for them.

Builders not already building near zero energy homes are showing interest in
learning about or building a near zero energy home. However, so far, the Chalenge
has not convinced them to decide to build anear zero energy home.

Creating homebuyer demand is key to getting more builders to build near zero
ener gy homes; builders want to know they can recover any additional costs.

It will be at least five years before near zero energy homes will represent mor e than
a small per centage of the new housing market.

Renovations

Few energy-efficiency programs address additions; only one other existing program
specifically addressing additions was identified.

ENERGY STAR Homes Programs typically address additions only if they are part
of afull gut rehab digiblefor ENERGY STAR certification.

Many states, including Massachusetts, have deep energy retrofit programs for
existing homes. The Major Renovations Pilot offers an attractive option for homeowners
who want to improve the energy-efficiency of their existing home at the same time they
are adding living space, but do not want to go as far as doing a deep energy retrofit.

Some HPWES Programs serve homes that are adding living space: finishing
basement space, finishing attic space or building an addition. No programs were
identified that have a minimum requirement for the square feet of living space being
added.

EPA’s plan to address remodeling projects that include adding living space is
similar to the Massachusetts Major Renovations Pilot; energy-efficiency
improvements would be made to the existing home and the new space would be built to
EPA ENERGY STAR Homes Program standards. The premise of the EPA “Remodel to
ENERGY STAR” concept is that the energy savings generated by making the existing
home more energy-efficient will cover the added energy use required for the newly
renovated space, resulting in no increase in energy use.

Originally, the incentives available for energy-efficiency improvements to existing
homes for participantsin the MassSAVE Program and the Major Renovations Pilot

NMR



MA New Homeswith ENERGY STAR—2009 Overall Report Page V11

wer e the same. Now, air sealing is provided at no cost to participants in the MassSAVE
Program. The program manager of the Mgor Renovations Pilot says this has caused
some confusion for customers because it may not be clear which program will best serve
their needs.

Recommendations
The following recommendations from the 2009 eval uations are presented by topic.

Codes and Standards

Work to obtain final approval of a mechanism that rewards the PAs for
undertaking activities that promote the adoption of and compliance with more
energy-efficient codes and standards. This process will require the PAs to design
activities that work towards these ends as well as enhance documentation of their codes
and standards activities and impacts.

Program Participation Process

Ensure builders receive incentive checks within a reasonable time after the final
ingpection. Explain to builders up front how long after the fina inspection they should
expect to receive their incentive check and develop a process that ensures checks are
issued within the expected time frame.

Encourage builders to talk with more than one HERS rater before choosing one to
work with. Builders need or request varying levels of support and feedback, and prefer
dealing with one person, typically their HERS rater. Individua HERS raters vary with
respect to pricing policies and services offered. Builders who take the time to talk with
HERS raters from multiple companies should have no problem finding a HERS rater who
meets their specific needs.

Provide builders more information on how HERS ratings are determined and how
to lower their HERS indices. Severa interviewed builders requested this. Information
on HERS ratings could be provided on the Program’s website, as a handout HERS raters
could give to builders or in the technica manual. In particular, it will be important to
identify the changes in design or equipment choices that have the biggest impact on the
HERS rating.

Provide a clear and simple description of what the TBC (Thermal Bypass Checklist)
ingpection will entail. Several builders asked for this. The NMR team is aware that
detailed information on TBC requirements can be accessed through the Program’s
website. However, the website now contains so much information that builders may be
overwhelmed and get frustrated searching for the specific bit of information they are
looking for. It may be worth providing builders with a page or two list of links that will
take them directly to the key Program information and documents they will most likely
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want to access, thereby saving them time. Such a list could aso be included in the
technical manual.

Consider HERS raters suggestions for improving the participation process.
Consider requiring projects to submit a Manual J calculation early in the participation
process; this could avoid homes failing the final inspection because of improperly sized
HVAC equipment. Consider writing a user’s manual for the Data Collection Form (DCF)
and avoid making frequent changes to data requirements; HERS raters say they
understand why ICF needs the information provided in the DCF, but the form is not user
friendly and can be confusing, especially to new HERS raters. In the longer run, consider
developing a more user friendly template format and using a web-based service for
submitting and reviewing DCF information.

Builder Awareness of Program Components and Offerings

Raise builder awareness of and understanding of Program offerings. A surprising
percentage of interviewed ENERGY STAR builders are either unaware of or would like
more information about Program offerings. Builders clearly have access to ample
information through their HERS raters, the Program’s website and marketing materials,
and email/fax/letter correspondence from account managers. However, builders are busy
and, obvioudly, not taking advantage of the information sources available to them.
Therefore, the challenge is how to get builders to read information already available to
them. One suggestion is to provide information in a different format. One option is
simple one page weekly or monthly email messages addressing only one topic or issue
and including links to additional information sources for those who are interested in
learning more. Builders, like everyone else, are more likely to read and retain information
presented in a short, easy to read, user-friendly format.

Training and Education

Provide formal training for new raters. New HERS raters need to understand how the
Program works and what role they are expected to play. Getting HERS rating training
and certification does not prepare aHERS rater to market the Program.

Should the Program adopt EPA’s 2011 changes to ENERGY STAR-qualification
requirements, provide training to ensure that all builders are prepared to meet the
new requirements. Provide easy to understand documentation on the additional
checklists currently proposed.” This will be particularly important for builders with 2010
projects that, for any reason, may not be completed until after July 1, 2011. Informing
builders about the 2011 changes and hel ping them meet the new requirements will clearly
require HERS raters to spend more time with most builders.

" Currently proposed checklists are: Thermal Enclosure System Rater Checklist; HVAC System Quality Installation
Rater Checklist, HVAC System Quality Installation Contractor Checklist, Water Management System Rater
Checklist and the Water Management System Builder Checklist.

Source:  http://www.energystar.gov/index.cfm?c=bldrs |enders raters.nh 2011 comments (3/1/2010)
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Major

Encourage all builders to visit the Zero Energy Challenge website. Interviewed
ENERGY STAR builders express a high level of interest in learning about building near
zero energy homes. The Challenge website includes information on the specifications of
the five competing homes. Consider sharing cost information available for the Challenge
homes with builders; learning that with the rebates and incentives available for renewable
technologies it is possible to build a near zero energy home for a marketable price may
help convince other builders to move toward building near zero energy homes. In
addition, seeing how Challenge builders achieved much lower heating, cooling and water
heating energy use will help inform builders interested in meeting the Tier 3 energy
savings requirement.

Renovations

Savings Methodology: Consider adopting the suggestion made by energy consultants
working on modeling savings for similar programs that estimating the annual energy
consumption of the baseline home by modeling the existing home as one structure, with
the new addition built to UDRH characteristics, may produce more accurate results. (The
current methodology models the existing structure and the new addition built to UDRH
characteristics separately, and then adds the two resulting annual energy consumption
estimates to estimate total baseline home annua energy consumption.)

Incentives for Existing Home Improvements: Make the incentives available for
making improvements to the existing home consistent with incentives available through
the MassSAVE Program. This will help avoid confusion among customers deciding
which program will best serve their needs. Ideally, all potential participants in the Pilot
should be made aware of all the energy-efficiency program options available to them
when building an addition, such as the Deep Energy Retrofit and MassSAVE programs as
well asthe ENERGY STAR Homes Program if they should decide to do a gut rehab.
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Executive Summary

The Massachusetts New Homes with ENERGY STAR® Program (Program) 2009 Progress
Report is a summary of 2009 Program activity. Program performance information includes
historical aswell as current information to show the growth of the Program over time.

The Program had two residential new construction metrics for 2009 and achieved the exemplary
level for both metrics.

Permits, Completions and ENERGY STAR Penetration Rates

The number of housing permitsissued continued to fall in 2009. The number of permitsissued in
2009 in Massachusetts was 20% lower than in 2008, but the number of ENERGY STAR and
Code Plus housing units completed through the Program was 57% higher. (Figure ES 1) A total
of 2,194 housing units were completed through the Program in 2009—2,110 ENERGY STAR
and 84 Code Plus; an additional 30 homes failed to meet Program requirements for ENERGY
STAR certification. As of the end of 2009, the Program had completed more than 16,400
ENERGY STAR-qualified housing units and 1,500 Code Plus housing units since Program
inception.

Figure ES 1: ENERGY STAR and Code Plus Housing Units Completed
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One-third (33%) of ENERGY STAR and almost two-thirds (63%) of Code Plus housing units
completed through the Program in 2009 were single family housing units. Roughly one-third
(34%) of ENERGY STAR housing units completed were low income; all Code Plus housing
units were market rate.

Penetration Rates: Total completed ENERGY STAR-qualified housing units as a percentage
of estimated housing units completed statewide jumped up sharply from 10% in 2008 to 25% in
2009. (Figure ES 2) The number of single family homes ENERGY STAR qualified increased by
42 homes or 6% from 2008 to 2009 and ENERGY STAR single family homes as a percentage of
estimated single family homes completed statewide climbed from 10% in 2008 to a new high of
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11% in 2009. The number of multi-family housing units ENERGY STAR qualified more than
tripled from 2008 to 2009 and ENERGY STAR multi-family units as a percentage of estimated
statewide multi-family units completed in Massachusetts jumped from 11% in 2008 to 63% in
2009. Including Code Plus housing units, the number of housing units completed through the
Program as a percentage of estimated housing units completed statewide jumped from 15% in
2008 to 26% in 2009.

Figure ES 2: ENERGY STAR Completions as Percent of Statewide Completions
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HERS Ratings

The average HERS (Home Energy Rating System) rating improved each year from 1999 through
2008, and in 2009 remained the same as in 2008—HERS index of 64.8. Figure ES 3 shows the
biggest changes since 2007 are that the percentage of qualified housing units with HERS indices
of 74 to 66 fell sharply from 42% in 2007 to 28% in 2008 and 2009, while the percentage of
qualified housing units with HERS indices of 57 to 51 grew from 5% to 16%; and the percentage
with HERS indices of 50 or lower grew from 3% to 8%.

Figure ES 3: 2007-2009 HERS Indices*
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Lighting, Windows, Heating Systems and Central Air Conditioning

Homes that are ENERGY STAR certified under the Performance Path are required to have at
least one of the following ENERGY STAR-labeled products:*

e Heating or cooling equipment
e Windows
e Water heating equipment

e Five or more ENERGY STAR-qualified lighting fixtures, appliances, ceiling fans
equipped with lighting fixtures, and/or ventilation fans

Lighting: In 2009, the Program required that all ENERGY STAR-qualified housing units
install compact fluorescent lamps (CFLS) in at least 50% of all hard wired screw based fixtures.
These lamps were provided free of charge to builders and were installed by the HERS raters.
Data on the number of sockets fitted with CFLs was available for 1,807 of the 2,110 ENERGY
STAR housing units certified in 2009. The average number of sockets per housing unit fitted
with CFLswas 22.

Windows: The percentage of ENERGY STAR-qualified homes installing ENERGY STAR
windows has increased from 37% in 2002 to 93% in 2009. As noted above, ENERGY STAR
homes qualified under the Performance Path are not required to install ENERGY STAR-labeled
windows. Window U-values in 2009 ENERGY STAR-qualified housing units ranged from 0.18
to 0.90; the average was 0.33.

In 2009 the national ENERGY STAR Program criteria for windows in Massachusetts (northern
climate zone) was a U-value of 0.35 or lower. As of January 2010, Version 5.0 of the national
ENERGY STAR Program requirements for residential windows became effective. Table ES 1
shows the Version 5.0 ENERGY STAR criteria for windows in Massachusetts (northern climate
zone).

Table ES 1: Version 5.0 Northern Climate ENERGY STAR Window Criteria
Northern Climate ENERGY STAR Window Criteria as of January 4, 2010°

U-Factor <0.30 =0.31 =0.32
SHGC* Any >0.35 20.40
*Solar Heat Gain Coefficient

Heating Systems: The large mgjority of ENERGY STAR-qualified housing units install
furnaces or boilers. In 2009, 95% of ENERGY STAR-qualified housing units installed furnaces
or boilers and 79% of the furnaces and boilers installed in ENERGY STAR homes met the

L http://www.energystar.gov/ialpartners/bldrs lenders raters/downloads/PerfPathTRK .pdf

thtp://www.enerqutar.qov/ialpartners/prod devel opment/archives/downl oads/windows doors/WindowsDoorsSkyl
ightsProgRequirements7A pr09.pdf
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requirements for ENERGY STAR qualification. Table ES 2 shows the minimum, maximum and
average AFUEs for boilers and furnacesinstalled in ENERGY STAR-qualified homes.

Table ES 2: Boiler and Furnace Efficiencies

Boiler and Furnace Efficiencies in

2009 ENERGY STAR-Qualified Gas Oil Gas Oil
Homes Boiler Boiler Furnace [Furnace

Number of Systems 1,136 37 792 20
ENERGY STAR Required AFUE 85.0 85.0 90.0 85.0
Number of ENERGY STAR Systems 983 30 541 11
Percent ENERGY STAR Systems 87% 81% 68% 55%
Minimum AFUE 80.0 80.0 80.0 80.0
Maximum AFUE 98.0 93.0 96.6 87.0
Average AFUE 89.1 85.1 90.4 84.2

Central Air Conditioning: The percentage of ENERGY STAR-qualified housing units with
central air conditioning has increased from 55% in 2007 to 76% in 2009 Over the same time
period, the percentage of ENERGY STAR housing units with central air conditioning that have
SEER 14 or higher central air conditioning equipment has almost doubled, growing from 12% in
2007 to 23% in 2009. The average SEER of centra air conditioning systems installed in
ENERGY STAR-qualified housing unitsin 2009 (1,602 homes) was 12.9; the minimum was 9.7
and the maximum was 35.3.

Envelope and Duct Leakage

Envelope Leakage: For many years the Massachusetts Program required housing units to
have envelope leakage of 5 ACH50 or lower to be ENERGY STAR qualified—this is not a
requirement of the national ENERGY STAR Homes Program Performance Path. However,
ACH50 is a factor in the calculation of the HERS index. In 2007 the Massachusetts Program
dropped the envelope leakage requirement. In 2009, air leakage in ENERGY STAR-qualified
housing units ranged from 0.5 to 10.9 ACH50 and averaged 4.1; 18% of ENERGY STAR-
qualified housing units had ACH50 over 5.

Duct Leakage: Standards for ENERGY STAR qualification require that ducts be sealed and
tested to have leakage at or below 6 cfm25 to outdoors per 100 square feet of conditioned floor
area. However, duct leakage testing is not required if al ducts and air handling equipment are in
conditioned space and envelope leakage is 3ACH50 or lower. The majority of homes
participating in the Program have ducts—79% of ENERGY STAR and 51% of Code Plus homes
completed through the Program in 2009. Roughly two-thirds (67%) of all ENERGY STAR-
qualified housing units and 19% of Code Plus housing units with ducts had all ducts installed in
conditioned space. In addition 31% of the ENERGY STAR-qualified housing units with all ducts
in conditioned space had envelope leakage of 3 ACH50 or lower, which means duct leakage
testing could be waived. Duct leakage in 1,223 ENERGY STAR housing units requiring duct
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leakage testing ranged from 0.1 to 6.0 and averaged 3.7 cfm25 per 100 sguare feet of conditioned
space, which is 0.3 lower than in 2008.

HERS Raters

Eleven HERS rating companies participated in the Program in 2009. A mix of small and large
rating companies is now participating in the Program, offering builders a choice of raters.

New Homes Recruited

The Program signed up 3,980 new housing units in 307 projects in 2009. Low income projects
accounted for 15% of recruited projects in 2009. Low income housing units accounted for 29%
of recruited units in 2009. Annually, from 2003 through 2009, low income projects have
accounted for from 4% to 23% of recruited projects and 7% to 29% of recruited housing units.

Projects with more than 25 housing units accounted for 13% of projects recruited in 2009.
Housing unitsin projects with more than 25 housing units accounted for 69% of all housing units
recruited in 2009. Annually, from 2003 through 2009, projects with more than 25 housing units
accounted for from 8% to 15% of recruited projects and from 65% to 80% of recruited housing
units.
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Executive Summary

This report summarizes the analyses conducted in support of the multistate CFL modeling effort,
highlighting the results as they pertain to the net-to-gross ratio (NTG) for the Massachusetts
ENERGY STAR® Lighting Program. The Sponsors of this study include the following:
California Public Utilities Commission (CPUC), New York State Energy Research and
Development Authority (NYSERDA), Wisconsin Public Service Commission (WPSC),
Consumers Energy in Michigan (CE), the Connecticut Energy Conservation Management Board
(ECMB), Connecticut Light and Power (CL&P), Northeast Utilities (NU), The United
Illuminating Company (Ul), the Cape Light Compact (Cape Light), NSTAR, National Grid,
Unitil, Western Massachusetts Electric (WMECO), and Xcel Energy in Colorado (Xcel). This
report draws on data from 16 different geographic areas in the United States, but was written
specifically for the Massachusetts (MA) Sponsors. The analyses draw on random-digit dial
(RDD) telephone surveys of over 9,300 households and onsite saturation surveys (including
confirmation of when CFLs were purchased) for about 1,400 households. Note that the report
uses the term *sponsors” because the various parties supporting this effort include electric
utilities, energy service organizations, public service commissions, and state agencies.

The key result emerging from the analysis of the models is that the estimated NTG for MA for
2008 is 0.41, with a confidence ranging from zero to 1.11%; the point estimate of 0.41 is driven
by the small number of observed purchases in MA in 2008 relative to what they would have been
in the absence of the program, while the wide confidence interval reflects the high variability in
household level purchases in 2008. This executive summary provides an overview of the
approach, methods, and findings that have led to this conclusion.

Study Background

Methods of estimating the net impacts of CFL programs have evolved over time to account for
free ridership and spillover, adoption of upstream programs, and changes in the CFL market.
Recently, Sponsors in various areas have turned to a “non-program comparison state” approach
to estimate NTG, but rapid expansion of CFL programs and recent changes in the CFL market
have hindered the ability of this approach to provide a reliable NTG estimate.

The principal goals of the statistical analyses presented in this report are to identify and examine
factors associated with 2008 CFL purchases generally and the effect of CFL programs on those
purchases specifically in this changing CFL market. The evaluation team uses the modeling
results to estimate NTG for each study Sponsor. The team bases these estimates on the models
that we believe best describe CFL purchases in 2008

! This represents an increase from the two former versions of this report, for reasons explained later in the executive
summary and the text of the full report.
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Areas Included in the Analyses

The multistate modeling effort relies on data drawn from RDD telephone and onsite surveys
conducted in areas with longstanding CFL programs, those with newer or smaller programs, and
those with no CFL programs through 2008. The Sponsors of this effort collectively account for
the following areas:

e California (CA): areas served by three investor owned utilities (IOUs) in the state—
Pacific Gas and Electric (PG&E), San Diego Gas and Electric (SDG&E), and Southern
California Edison (SCE) or collectively the investor owned utilities (I0Us) service
territory

e Colorado (CO): the area served by Xcel Energy

e Connecticut (CT): the entire state

e Massachusetts (MA): the entire state

e Michigan (MlI): the area served by Consumers Energy (CE) only

e New York State (less New York City and Nassau and Suffolk Counties, NYS) and New
York City (NYC): Surveyed separately due to the demographic and economic differences
between the two regions; the Long Island Power Authority was not a study sponsor

e Wisconsin (WI): the entire state

The Sponsors and evaluation team selected comparison areas that, to the extent possible, shared
demographic characteristics similar to their own. Furthermore, they sought comparison areas
with no CFL programs or relatively small or newer ones. The Sponsors variously funded the
fielding of data collection in the following states or areas:

e Georgia (GA), Kansas (KS), and Pennsylvania (PA): funded by the CPUC, who chose
three combined states because no one non-program state was similar to the 10U service
territory. Together with California, we refer to these as the “CPUC states.”

e The District of Columbia (DC) and Houston: funded by NYSERDA, who chose two
comparison areas because no one non-program city or county resembled NYC

e Ohio (OH): funded by NYSERDA as a comparison to NYS; the team excluded the
513/283 area code which overlaps heavily with the Duke Energy service territory because
the utility had an active CFL program there in 2008

e Maryland (MD): funded by the Sponsors of the MA ENERGY STAR® Lighting Program
as a comparison to MA. The MD electric utilities launched CFL programs in late 2007
and expanded them in 2008; therefore, it represents a substantial but new program area in
our model

e Indiana (IN): funded by the WPSC as a comparison area for Wisconsin

RDD and Onsite Surveys: Comparability across Areas

The Sponsors and the evaluation team collectively fielded seven RDD surveys and seven onsite
surveys in sixteen areas, with some questions tailored to either program or non-program
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respondents. To achieve comparability on the key issues explored in the multistate modeling
effort, each RDD survey instrument included a core set of questions about awareness, familiarity,
satisfaction, use, and purchases, as well as a standard suite of demographic questions. Likewise,
each onsite survey followed similar procedures to identify CFLs, perform socket counts, and
ascertain when CFLs were obtained by the household.

While each Sponsor was interested in gathering information to develop a NTG, most also had
additional issues they wanted to explore in the surveys. For this reason, both the RDD and onsite
surveys differed in question number and order, topics addressed, response categories, and (to a
small extent) wording of core questions. In order to preserve comparability among surveys, we
limited these differences as much as possible. Some potential sources of differences involving
timing, survey design, and onsite methodology still remain. For this reason, we have applied
statistical controls, when possible, to account for these differences. Not all differences could be
eliminated among the instruments and this sometimes meant that data on a specific question was
missing or not comparable for a specific state or area. As a result, some models do not include
data for all areas.

In reviewing the data, the team came to the conclusion that the onsite survey provided more
accurate estimates of CFL purchases and use than did the RDD survey. Systematically higher
reporting in the RDD survey points to the likelihood that the onsite data were more accurate than
the RDD data. Furthermore, social theory holds that the more salient an issue or object is to an
individual, the more likely she is to provide accurate responses about it. Given that most RDD
survey respondents are probably sitting in one location on the phone, trying to complete the
survey as quickly as possible, most likely give a thoughtful but not always accurate response to
the number of CFLs they purchased in 2008. In contrast, during the onsite survey, the
respondents physically walk around their homes with a trained technician; they are looking at the
CFL at the time the technicians ask when the bulbs were purchased, thereby raising the salience
of the issue in their minds.

Development of Program Variables

The primary independent variable of interest summarized CFL program activity in each of the
areas included in the current analysis. To develop this important variable, the team began by
reviewing CFL program plans and documents, prior evaluation reports, and program summaries
compiled by the Consortium for Energy Efficiency (CEE), the US Department of Energy (DOE),
and ENERGY STAR in order to locate CFL programs in each state and gather information on
each program through 2008. We supplemented this document review with direct inquiries to
energy efficiency and CFL program managers and through searches of utility, public service
agency and energy service organization websites. Experts on CFL programs across the nation
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also collectively assessed the cumulative strength of each program through 2007 in an effort to
capture the effect of prior activity on current levels of saturation and recent purchases.’

The team combined the information on programs within states or areas into three different
program variables: cumulative program strength, 2008 program activity, and overall composite
program activity. We performed statistical transformations necessitated by the nature of the data,
and created three individual, state-level variables. The cumulative strength variable represented
the average rating provided by the experts and required no transformations for inclusion in the
model. The 2008 program activity variable represented a statistically transformed and combined
measure that includes data on the per-household CFL program budget and number of CFLs
incented by programs in the state. Finally, the composite program variable combined the
cumulative strength and 2008 program activity variables.

Modeling Procedures

Because this and other evaluations have found the data collected in onsite surveys to be more
accurate than those in RDD surveys, the onsite surveys provided counts of CFL purchases, use,
and storage as well as saturation. While we converted the counts of total sockets and CFLs
installed into a percentage representing CFL saturation, the count data for purchases, storage, and
use did not have the so-called normal curve assumed by the most common statistical modeling
procedure, Ordinary Least Square Regression (OLS), meaning that many respondents provided
counts at or just above zero while very few respondents provided larger counts; this caused the
curve in data to be, shaped more like an “L” than the normal “bell” shape, making OLS an
inappropriate model for the count data of CFL use and purchases (see Section 3.6 for more
detail). In response, the evaluators modeled the count data for CFL purchases and use using a
statistically appropriate procedure known as the negative binomial regression model (NBRM).
The data on CFL saturation—measured as the percentage of all sockets in the home filled with
CFLs—were not count data, so the evaluators relied on the more familiar OLS methods for
modeling saturation

The team ran multiple models designed to explain CFL purchases in 2008 and the past three
months, current use, and current saturation (current being the time when the respective
instruments were administered).> The results suggest that CFL programs had a statistically
significant net positive effect on CFL purchases in 2008 as well as on current CFL use and
saturation; however, the models did not find a net positive program effect on CFLs purchased in
the past three months most likely due to the small number of respondents who had actually

% The experts were instructed to provide ratings on a zero to ten scale on the historic budget, marketing, CFLs
incented, and overall impression of strength of programs in each state in order to account for how prior program
activity may be affecting current program-induced sales of CFLs.

® Specifically for the five NYSERDA areas December through February for the RDD survey and August and
September for the onsite surveys. “Current” differed across all areas, as discussed in more detail in the main body
of the report.
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purchased CFLs in the past three months and the variation in the three month period in question
across surveys.

Results: 2008 Purchases and NTG Estimates

Table 1 includes the best 2008 purchase model derived from onsite data (“best” as determined by
the ability of the model to predict purchases accurately), while Table 2 displays an alternative
model that includes saturation at the beginning of 2008. The team developed the alternative
model because analyses presented in the full body of the report suggest that 2008 purchases were
lower in states with relatively high saturation rates at the beginning of 2008. The models are
derived from NBRM; to see the impact of any individual variable on purchases, one would
multiply the variable by the impact score, not by the coefficient as in OLS regression.

Table 1: Best Fit 2008 Purchase Model — Onsite

90% Confidence Interval
Variables Coefficient Low High Impact Score
Composite Program 0.11 0.06 0.16 0.11
Years using CFL 0.10 0.06 0.14 0.10
Number of Sockets in Home 0.01 0.00 0.01 0.01
Number of Persons in Household 0.10 0.02 0.18 0.10
Self reported as White 0.42 0.09 0.74 0.52
Conducted During Fall Season 0.60 0.33 0.86 0.82
Constant -0.79 -1.21 -0.38 n/a

Sample size = 1,034 and pseudo R? = 1%. Excludes CPUC states as 2008 purchase data were not collected onsite.

Table 2: 2008 Purchase Model with Saturation— Onsite

90% Confidence Interval
Variables Coefficient Low High Impact Score
Composite Program 0.06 0.01 0.11 0.07
Years using CFL 0.13 0.08 0.18 0.14
CFL Saturation at beginning of
2008 -0.03 -0.04 -0.02 -0.03
Self reported as White 0.43 0.04 0.81 0.53
Number of Sockets in Home 0.01 0.00 0.01 0.01
2008 County Partisan Voting Index -0.01 -0.01 0.00 -0.01
Constant -0.17 -0.53 0.20 nfa

* Sample size = 950 and pseudo R* = 1%.

The purchase model presented in Table 1 is identical to the purchase model presented in the
November 20, 2009 draft of this report with the exception of the composite program variable.
The evaluation team received data from on Sponsor after finalizing the models in the previous
draft that made a recalibration of the program variable necessary. This recalibration led to some
changes in the model coefficients and resulting impact scores, and, therefore to the NTG
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estimate. While the earlier version of this model produced an estimated NTG of zero for the
state, the recalibrated model increases that estimate to 0.19 (19%), with a confidence interval
ranging from zero to 0.89 (Table 3). The NTG estimate based on the alternative model developed
with saturation at the beginning of 2008 is 0.63 for MA, with a confidence interval ranging from
zero to 1.33 (the wide interval reflects wide variation in the observed data and the lessened
predictive capabilities of the model). The NTG for MA is among the lower estimates calculated
for all participating areas using either model.

Table 3: Range of NTG Estimates Calculated for All Areas Included in Study

Without Saturation With Saturation Average
MA NTG Estimate 0.19 0.63 0.41
90% Confidence Interval 0.0t0 0.89 0.0t01.33 0to1.11
Minimum NTG estimated for any area 0.19 0.54 n/a
Maximum NTG estimated for any area 5.47 9.12 n/a

The 2008 purchase model developed without saturation predicted observed purchase data better
than the model with saturation. However, these models serve as the best description of the
drivers of CFL purchases across all areas included in the analysis. The data in Section 3.5 of the
full report demonstrate, however, that MA had the highest saturation at the beginning of 2008;
the data in the section further show that high levels of saturation at the household and state level
were associated with lower levels of purchases. This likely reflects the fact that such households
(and states) had fewer sockets left to fill with CFLs, especially considering the longer measure
life of CFLs compared to incandescent bulbs. The evaluation team believes that the 2008
purchase model without saturation may be downwardly biasing the NTG estimate for MA
because the state had such a high saturation level at the beginning of 2008. The relatively higher
NTG estimate for MA calculated from the model with saturation supports this hypothesis.
However, it is still the case that the model without saturation is the better predictor of 2008
purchases and should not be rejected outright. Therefore, the team recommends that the MA
Sponsors use the average of the two estimates, or 0.41, as their NTG estimate for the 2008
ENERGY STAR Lighting Program.

Recommendations

The multistate CFL modeling effort represents a groundbreaking attempt by numerous program
sponsors to pool their resources in an effort to explain what drives CFL purchases, use, and
saturation in the rapidly changing CFL market. To that end, the results presented in this report
have demonstrated that CFL programs are still having a positive effect on CFL purchases and
leading to positive NTG ratios. In some areas those ratios are rather small, but in others they
point to continued substantial program effects. It is important to note that the models presented
here likely do not fully capture the complex web of relationships between variables that interact
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to affect CFL sales, although we have included analyses in the full body of the report that
explore these relationships to some extent.

The recommended NTG estimate of 0.41 reflects the fact that observed 2008 purchases in MA
were only slightly above what the model predicts they would have been in the absence of the
program. The NTG ratio for MA was one of the lowest calculated for all the program states
considered in the analysis, although it was not the only area with an estimated NTG below one or
even below 0.5. Some of the areas with higher estimated NTG ratios in this analysis had
previously adjusted their programs in 2008 to target retail channels that typically carry few CFLs
and serve so-called “hard to reach” households and to focus more on specialty products than in
the past. In conclusion, the data we present here provide evidence that MA ENERGY STAR
Lighting Program would benefit from redesign, a task we understand is already underway. Such
a redesign should likely include specialty bulbs and target the types of people who do not
currently use CFLs at all or in large numbers, the venues where CFLs are sold in only limited
quantities or at which non-users typically shop, and/or the general service and specialty
applications where CFLs are still not frequently used even in the homes of committed CFL users.

The final conclusion of the modeling effort may, in fact, be the most important: The methods
used to date to estimate NTG for upstream CFL programs have all suffered from reliability and
validity concerns. Respondent self-reporting error and bias related to who responds to RDD and
onsite surveys leads to imprecise estimates of NTG, although these methods can have the
advantage of controlling for household-level drivers of CFL purchases when comparison state
approaches are not possible. Methods that turn to CFL shipments find that the location to which
the products are shipped does not translate neatly to where they are sold, affecting the accuracy
of NTG estimates. Existing studies that rely on sales data often fail to capture the actual CFL
market because they are sometimes unable to gather accurate or representative sales data; states
that have successfully used this approach in the past now face the challenges of finding a
comparison state or otherwise controlling for the demographic factors that affect CFL purchases.
While this study has quantified those concerns as evidenced through varying estimates of NTG
and wide confidence intervals, more often the impact of reliability and validity is unknown or
difficult to quantify.

The evaluation team believes that having wider access to representative sales data will be a key
component of determining the impact of CFL programs in the face of the changing CFL market.
Paired with data that allow for the ability to control for the household and state-level
demographic, economic, and social factors that also affect CFL purchases, sales data could allow
for more accurate and precise NTG estimates if those data accurately represent the entire CFL
market. The CFL program community, however, has largely been unsuccessful in gaining access
to these data particularly from non-program retailers; some Sponsors even have trouble gather
such information from participating retailers and manufacturers. Given this situation, the team
presents the final recommendation: If CFL program sponsors remain committed to calculating
NTG for CFLs (also LEDs and other small, relatively inexpensive products), they must work
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together with retailers and manufacturers to find acceptable ways of sharing sales data that do
not threaten retailer and manufacturer competition but that still allow programs to assess in the
most accurate way possible what their impact has been on the CFL market. Without such data,
any estimate of the net impact of CFL programs will suffer from reliability and validity concerns
to varying and sometimes unquantifiable degrees.
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Executive Summary

This report presents the findings of research conducted to understand the current market
conditions and possible new program approaches for common and specialty CFLs in
Massachusetts. The research was conducted in conjunction with a broader multistate CFL
modeling effort, the results of which, including the estimated net-to-gross (NTG) ratio for
Massachusetts lighting programs, will be presented in a separate report.

Background and Methodology

This report integrates data and findings from several evaluation activities, including the
following:

e Random digit dial (RDD) telephone surveys conducted with 503 residents of
Massachusetts
e On-site socket inventories at the homes of 100 Massachusetts residents

The RDD and on-site survey data were weighted to reflect the population proportions for home
ownership and education from the American Community Survey (ACS). NMR observed notable
differences in CFL usage, storage and purchases between the self-reported RDD telephone
survey and the observed on-site inventory. As a result of these differences, NMR determined that
the weighted on-site observed data provide more credible and reliable estimates of CFL counts.

In addition to the telephone surveys and onsite visits, we also conducted in-depth interviews with
lighting industry experts regarding technological advancements and policy changes in lighting
that may impact future lighting programs in Massachusetts.

Summary of Findings

In this section, we present a summary of key findings from the research, focusing almost
exclusively on findings from Massachusetts.

Awareness and Satisfaction

e Eighty-seven percent of Massachusetts RDD respondents were aware of CFLs, and more
than seven out of ten (71%) reported being somewhat or very familiar with CFLs. In
comparison, in 2007, a higher proportion of Massachusetts RDD survey respondents
reported being aware of CFLs (94%) and being somewhat familiar or very familiar (81%)
with CFLs, though the question structure and wording was slightly different and could
account for variation in the estimates.?

! After finalizing both reports, the team will provide a summary that highlights the key findings from each.
% Market Progress and Evaluation Report for the 2007 Massachusetts ENERGY STAR Lighting Program.
Final. Volume 1, Findings and Analysis. Nexus Market Research, RLW Analytics, and Dorothy Conant. July 2008.
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Nearly nine out of ten (86%) RDD survey respondents who are currently using standard
CFLs reported that they are very or somewhat satisfied with them. The percent of
specialty CFL users who were very satisfied ranged from 47% to 68% for each bulb type
and a small minority (3% to 14%) were either somewhat or very dissatisfied. Among
those who expressed dissatisfaction with their specialty CFLs, ten respondents were
dissatisfied because the bulb was not bright enough and nine respondents cited the delay
in the light coming on.

Seven out of ten RDD survey respondents (70%) have not disposed of any CFLs in the
past 12 months. Among those who have disposed of CFLs in the past 12 months, over
one-half said they threw them away in the trash and about 40% recycled or disposed of
them at a hazardous waste day. This is a substantial improvement from 2007, when just
26% of survey respondents who had disposed of a CFL reported recycling it or dropping
it off at a recycling center.’

CFL Use

The penetration of CFLs in Massachusetts homes is very high; 88% of 100 on-site
participants had at least one CFL installed in their home. On-site participants had, on
average, slightly more than nine CFLs currently installed in their homes.

An analysis of CFL installations by demographic characteristics indicates that larger
homes (over 2,000 s.f.) tend to have more CFLs installed than smaller homes (average
of 12.3 vs. 9.5 in homes smaller than 2,000 s.f.), but proportionately they also have
more sockets overall (average of 56.0 vs. 32.1) and therefore lower rates of CFL
saturation (22% vs. 30%). Higher educated and higher income respondents also have
more CFLs installed, on average, but they also exhibit lower levels of CFL saturation,
most likely due to the typically larger size of their homes.

Only 25% of on-site homes had one or more specialty CFLs installed in their homes, and
only 14% of CFLs currently installed were specialty CFLs. This yields an average of 1.3
specialty bulbs in each home. The most common types of specialty CFLs were
floodlights and A-shaped bulbs, both installed in 8% of homes. Bullet/torpedo CFLs were
installed in 6% of homes, globe CFLs in 5% of homes, and dimmable and three-way
CFLs were each installed in 4% of homes. Candelabra and bug light CFLs were each
installed in about 1% of homes.

% Market Progress and Evaluation Report for the 2007 Massachusetts ENERGY STAR Lighting Program.
Final. Volume 1, Findings and Analysis. Nexus Market Research, RLW Analytics, and Dorothy Conant. July 2008.
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e Twenty-nine percent of on-site participants had at least one CFL in storage. Overall, there
was an average of 1.4 CFLs stored in each on-site home.

e Of the 1,218 CFLs installed or in storage in customers’ homes, 42% had the same
manufacturer and model number as a CFL incentivized by the Massachusetts lighting
program in 2008. It is likely that some customers may have obtained the CFLs outside of
the program, thus this should be considered an upper-bound estimate.

Socket Saturation

Overall, 26%, or 23.3 million, of the estimated 90.6 million residential sockets in Massachusetts
contain a CFL (Figure ES-1). Almost two-thirds of sockets contain either an incandescent bulb
(62%) or halogen bulb (5%), which could be potentially replaced with a CFL or LED bulb.
Dimmable bulbs and three-way bulbs represent 6% and 1%, respectively, of all bulbs installed in
Massachusetts homes.*

Figure ES-1. Socket Saturation by Type of Bulb
(Base: All on-site participants)
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**Dimmable and three-way bulbs also fall within type categories and therefore are not additive.

* Dimmable bulbs are those bulbs connected to a dimming light switch; this includes standard incandescent bulbs
and dimmable CFLs, often installed in ceiling fixtures. Three-way bulbs include all bulbs with three different
wattage settings, often installed in a three-way lamp.
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A-shaped or spiral bulbs represent the majority of bulbs (64% or 56.4 million sockets) installed
in Massachusetts homes; 35% of these A-bulb/spiral sockets contain CFLs, nearly all of which
are spiral models (95%) as opposed to A-shaped models (Figure ES-2). CFLs represent 17% of
all three-way bulbs, 9% of dimmable bulbs, 11% of globe bulbs, 1% of candelabra bulbs, and

10% of floodlight bulbs.

Figure ES-2: Saturation of CFLs by Bulb Shape and Feature
(Base: All on-site participants)
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**Dimmable and three-way bulbs also fall within shape categories and therefore are not additive.
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We estimate that about 61 million sockets in Massachusetts homes could accommodate a CFL or
LED bulb; this figure includes all sockets that currently contain an incandescent or halogen bulb.
A-shaped bulbs represent over 60% of these 61 million sockets, or nearly 37 million bulbs
(Figure ES-3). Floodlights represent the next largest opportunity—18% or over 11 million
sockets—followed by candelabra—11% or nearly 7 million sockets. Dimmable bulbs represent
9% or over 5 million sockets and globe bulbs represent 7% or over 4 million sockets.

Figure ES-3: Potential for CFLs or LEDs by Bulb Shape and Feature
(Base: All on-site participants)
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**Dimmable and three-way bulbs also fall within shape categories and therefore are not additive.

CFL Purchases

Only ten percent of on-site participants had purchased a CFL in the prior three months. While a
similar proportion of on-site households reported purchasing both standard (7%) and specialty
bulbs (6%), nearly two-thirds (61%) of the CFLs were standard models.

e A small fraction of on-site participants reported purchasing A-shaped (2%),
bullet/torpedo (2%), globe (1%) and flood/recessed (1%) models in the past three months.

One in five on-site participants (19%) reported purchasing CFLs in 2008; 18% reported
purchasing a standard CFL and 5% reported purchasing a specialty CFL. Standard CFLs
accounted for more than four-fifths (84%) of all CFLs purchased by on-site participants in 2008.
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e The percentage of on-site participants purchasing specialty CFLs in 2008 was as follows:
flood/recessed (2%), globe (2%), dimmable (2%), A-shaped (1%), candelabra (1%) and
bug light (1%).

LEDs and Other Energy-Saving Technologies

e More than one-half of RDD survey respondents (54%) were familiar with LEDs but
fewer than one-tenth (8%) reported actually using them. Among the survey respondents
who reported using LEDs, the most frequent applications were flashlights (39%) and
task/desk lamps (24%). However, note that flashlights are generally battery-powered and
thus do not impact household electricity usage.

e Respondents were asked if there were any other energy-saving lighting technologies or
products that they had heard about. The vast majority of respondents (87%) reported that
they did not know about any other energy-saving lighting technologies.

Federal Lighting Standards

e Only 18% of survey respondents had heard of the Energy Independence and Security Act
of 2007 (EISA), which will require that regular or traditional incandescent light bulbs
improve their efficiency by about 25% over current levels and will ban the manufacture
or import of most traditional incandescent light bulbs not meeting the efficiency standard.
Slightly less than one-third (29%) of survey respondents said they would be somewhat or
very likely to buy extra incandescent light bulbs before 2012 and save them for use after
the standards go into effect.

New Technologies & Policies

Federal efficiency standards on lighting will be phased in beginning in 2012 and new efficient
lighting technologies, including more efficient incandescents and light emitting diodes (LEDs)
are now becoming commercially available. The efficiency standards will change the baseline for
Sponsors’ program savings estimates, but opportunities for lighting savings will continue based
on consumer response to the standards and technological options that are available.

Despite recent declines in CFL shipments over the past two years, the market for CFLs
nationwide should remain strong for the next several years. CFL manufacturers will continue to
see their markets extend beyond energy efficiency programs to non-program areas, and industry
experts predict that CFL sales will rapidly increase until 2016 as standard incandescents are
phased out. It is predicted that CFLs will fill the majority of residential sockets, while
incandescent penetration will drop rapidly. While the efficiency standards are phased in, it is
expected that some stockpiling of standard incandescents will occur; as discussed earlier, 29% of
survey respondents say they are somewhat or very likely to stockpile incandescent bulbs in
response to EISA. The industry experts interviewed generally see a significant market, at least in
the short term, for more efficient incandescents and halogens. One notes that EISA had the
support of incandescent manufacturers; this may relate, in part, to the fact that EISA compliant
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incandescents are more expensive, with higher per bulb profit margins. Thus, if some consumers
are willing to spend the money to continue using incandescents, the manufacturers will promote
them. Sales of other efficient lighting technologies, such as halogens, will increase over the next
few years, but experts believe they will continue to fill a minority of sockets. LED technology
will improve and prices will decrease such that LEDs will begin to fill a small percentage of
residential sockets by 2016.

Most experts believe current production capacity can meet the increased demand for CFLs, but
there is a risk of short-lived supply constraints and price spikes if CFL demand increases rapidly
due to EISA. Global demand for CFLs is also increasing due to other regulatory pushes for more
efficient lighting, but there are staggered dates for standards taking effect in Europe and
elsewhere, so that should help manufacturers meet demand. Concern about supply constraints
could be mitigated through program efforts that improve CFL saturation levels in the next few
years before 2015, specifically trying to convert many of the estimated 61 million residential
sockets in Massachusetts that could accommodate a CFL bulb.

After 2016, industry experts predict that CFL sales will decline rapidly, after the catch-up effect
slows and sockets do not need to be filled again as frequently due to long CFL life. By 2020, full
spectrum LEDs are expected to start becoming competitive—the LEDs will have better color
rendition, better dimming capability, and a longer life than current model CFLs, but it is likely
that they will still cost more than CFLs. So their effect on CFL sales will depend on whether
consumers are willing to pay more and energy efficiency programs are willing to incentivize
LEDs.

Manufacturers have not given clear signals about the future: Some manufacturers appear to be
marketing more efficient incandescents, yet at the same time they are making significant research
and development (R&D) investments in SSL technologies, specifically LEDs for the residential
market. The experts interviewed for this research offer varying views on the longer term lighting
market. While manufacturers appear to be heavily invested in LEDs; the market for CFLS may
also continue to be strong in 2020. Manufacturers will try to satisfy market demands to remain
viable. If a market for incandescents continues to exist, manufacturers will try to satisfy it.
Essentially economics, not technology will drive manufacturer decision making.

Even though the demand for CFLs should grow, there is concern that consumers should not see
them as the second choice option that is forced on them by law. Important technical distinctions
about CFLs compared to incandescents (e.g., A-line shape, warm color, instant turn-on,
immediate full brightness, and dimming capability) have limited CFL acceptance by consumers
as direct replacements for all incandescent lighting needs. The image of CFLs, especially among
market segments that currently have very low usage could improve. Backlash against CFLs
could include a shift to modified spectrum incandescents, which have less stringent standards
under EISA and lost savings opportunities for Sponsors.
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Recommendations

Overall, a substantial majority of Massachusetts residents are aware of CFLs (87%) and are
familiar with them (71%). Although household penetration of CFLs in Massachusetts is 88%”,
socket saturation is substantially less, just 26%. This indicates that some opportunity remains for
penetrating into households that do not have any CFLs, and substantial opportunity remains for
increasing saturation of CFLs by households that currently are using only a few. The total
remaining available potential for CFLs or LEDs in Massachusetts homes is 67% of all sockets. It
should be noted, that as saturation increases, CFL sales will likely drop as households will not
have to replace them at the same rate as incandescents, due to the longer lifespan of CFLs. Thus,
the Sponsors should not view decreased CFL purchases as a sign that the market is not
transformed, but instead should point to the potential for increased socket saturation as evidence
that further transformation is possible.

Although market transformation goals are likely to be achieved when the EISA standards go into
effect, there still are several years of possible savings before EISA takes full effect and before
most inefficient bulbs disappear from the market. Over this interval, achieving energy savings
will continue to be of critical and timely importance to the societal imperative of mitigating
climate change impacts. Additionally, any hiatus in or diminution of program effort now is likely
to weaken market momentum built for promoting increased sales of CFLs. Indeed, according to
Department of Commerce data, national CFL shipments, from their 2007 peak, were down
slightly in 2008, and appear to down by nearly half in 2009. This is a very rapidly changing
market—first with a rapid increase in sales in 2007, and then a rapid drop off in 2009. In this
context, it is important to resist any feelings of complacency about the state of the CFL market,
and it is important that lighting programs promote greater adoption of CFLs. Moreover, it is not a
safe assumption that the market share of CFLs is secure. There even are some rumblings about
overturning EISA, so perhaps not even the inefficient bulb phase out should be taken for granted.

Capturing a larger share of the remaining opportunity for CFLs will likely necessitate that the
Massachusetts CFL programs engage in a multi-pronged effort that includes changes to the way
they have approached the market.

e Changes to their upstream approach could include such things as incentivizing stores to
increase sales or market share of CFLs over previous years, as Wisconsin Focus on
Energy is planning to do, as opposed to providing per bulb incentives. The programs can
also seek to target other retail outlets such as additional grocery stores, drug stores, dollar
stores, and ethnic markets in order to reach the small portion of customers who have not
yet tried CFLs.

e Changes to downstream marketing should be based on taking a segmented approach to
the market. This could include direct installations of CFLs in low-income households and

® Because some respondents who were found to have CFLs installed in their home during the on-site reported being
unfamiliar with CFLs in the RDD survey, penetration can be higher than awareness.
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promotions to motivate early replacement (prior to burn out) of incandescent bulbs.
Promotional messages should emphasize the monetary savings opportunity and the
energy savings potential. One possible approach could be to offer a retail incentive
whereby consumers are given a CFL rebate for each incandescent bulb they bring into the
store; adjusting the rebate amount by whether or not the bulb is still usable.

e Both approaches could consider greater emphasis on specialty bulbs, although it must be
kept in mind that only a minority of the remaining potential sockets in the state can
handle dimming and three-way controls, small screw bases, or bulbs that do not fit the A-
shape profile.

Both approaches could be supported by increased advertising and outreach to help consumers
make the connection between CFLs and savings that will yield benefits to them as individuals; as
well as helping them make the connection between CFLs and the environment that will yield
benefits to the community. This is essentially social marketing and the goal, ultimately, is to
motivate consumers to take action and change behaviors, not only from limited self-interest, but
also in the interests of the broader society.

Because the market is changing so fast, we also recommend continued monitoring, allowing for
the possibility of fairly rapid changes in program approaches. Such monitoring should include
continued tracking of shipment and incented CFL sales from program partners. ldeally, the
Sponsors could work with partners to provide data on all CFL sales from participating retailers,
taking care to preserve their confidentiality. Some other states (e.g., Wisconsin and New York)
have had at least some partial successes with securing such data. Other possible methods of
monitoring the CFL market could include continued onsite data collection from a panel of
households such as those that took part in the effort described here as well as participation in
future multistate efforts (modeling or otherwise) to identify CFL market effects. While each of
these monitoring efforts may have shortcomings, together they may provide the Sponsors with a
fairly accurate understanding of how the CFL market is behaving in Massachusetts during this
time of rapid change.
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Executive Summary

The EnergyWise Program provides residential customers with energy audits, installed measures,
and education to improve energy efficiency. The program serves multifamily customers with
high electricity consumption in Massachusetts, Rhode Island, and New Hampshire and single-
family customers in Rhode Island with electric or non-electric heat and higher than average
electricity consumption. Starting in July 2007, gas-heated multifamily and single-family homes
in Rhode Island were targeted to receive gas-saving measures.

Three subcontractors—Rise Engineering (RISE), Conservation Services Group (CSG), and
Action, Inc— perform implementation. For single-family homes, the program is advertised
through bill inserts or targeted print marketing; multifamily complexes are marketed through
direct telephone solicitation by the implementation subcontractors or through facility owner
word of mouth.

The EnergyWise program offers a broad range of services. During audits, information is
collected about the home or facility; for multifamily facilities and single-family gas homes, this
information is then input to software that analyzes energy-efficiency opportunities for cost-
effectiveness. For single-family electric homes potential measures were pre-screened and
assumed to be cost-effective, Available measures depend on the type of home and its heating
system, and may include: shell measures, lighting measures (CFLs and fixtures), water savings
measures, new refrigerators, and heat pump tune-ups. Services offered through the EnergyWise
Program are summarized in Table ES-1.

The Cadmus Group, Inc. / Energy Services
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Table ES-1. Summary of EnergyWise Program Offerings

Customer Type Massachusetts Mass. Low Income Rhode Island New Hampshire
Single-family electric Lighting, refrigerators
heat w/co-payments, insulation,

air sealing, duct sealing,
domestic hot water
measures, thermostats

Single-family Lighting, refrigerators
general use (electric w/co-payments
customers with non-
electric heat)

Single-family gas Insulation, air sealing, duct
heating sealing, heat pump tune-
up, domestic hot water

Multifamily electric Lighting, refrigerators | Lighting, refrigerators Lighting, refrigerators Lighting, refrigerators

heat w/co-payments, w/co-payments, wlco-payments, insulation, | w/co-payments,
insulation, air sealing, | insulation, air sealing, air sealing, duct sealing, insulation, air sealing,
duct sealing, heat duct sealing, heat pump | heat pump tune-up, duct sealing, heat pump
pump tune-up, tune-up, domestic hot domestic hot water tune-up, domestic hot
domestic hot water, water, thermostats measures, thermostats water, thermostats, AC
thermostat timers

Multifamily general Lighting, refrigerators | Lighting, refrigerators Lighting, refrigerators

use (electric w/ co-payments w/low or no co- w/co-payments

customers with non- payments

electric heat)

Multifamily Insulation, air sealing, duct

gas heat? sealing, duct insulation,

domestic hot water

Cadmus conducted an impact evaluation of the 2008 program to determine: total program
savings, average savings per measure category (e.g., lighting) for single-family gas and electric
participants in Rhode Island; realization rates for electric heated, gas and, general -use customers
by state for multifamily homes; and program freeridership and spillover.

Cadmus also performed a process evaluation of the program to: understand stakeholders’
perceptions of the program; and assess customer satisfaction, effectiveness of customer
education, and participant follow-through on recommended installations (Participant Survey of
Rhode Island single-family customers only). The portion of the process eval uation focusing on
the implementation contractor is specific to Rhode Island only, customer satisfaction questions
were asked only of Rhode Island single-family customers, while the National Grid program
manager was asked about the program as awhole.

Cadmus also performed a detailed process review of the program data tracking system, because
during the evaluation process we encountered challenges analyzing and interpreting program
data, and for some segments, estimated energy savings to be significantly different from National
Grid' s planning assumptions. As such, National Grid requested that Cadmus review and critique
the program’ s data tracking system for both the electric and gas components of the 2008
program.

Table ES-2 contains a summary of evaluation tasks.

The Cadmus Group, Inc. / Energy Services
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Table ES-2. Summary of Evaluation Tasks

Action Impact | Process Details

Participant Survey v v Determined customer satisfaction, education effectiveness, customer
follow-through, freeridership, and spillover (Rhode Island, single-family
only).

Stakeholder Interviews v v Provided insight into program design and delivery. Follow-up interviews
provided specific insight into data tracking.

Document Review v Provided insight into program design and delivery.

Review and Analyze v v Analyzed installed measures and provided inputs for billing analysis.

Tracking Database

Secondary Research v Reviewed similar program measure savings to validate billing analysis.

Billing Analysis v Calculated measure savings and realization rates.

The EnergyWise program’ s energy savings achievements generally were less than predicted by
National Grid (except for multifamily gas), and below previous program results. Tables ES-3 and
ES-4 compare Cadmus' estimated program savings to National Grid’s predicted results for each
segment.

Table ES-3. EnergyWise Program Gross Electric Savings

National Grid | Billing Analysis
Predicted Estimated 2001 Estimated
Savings per Savings per Savings per
Participant Participant Percent Participant
Customer Segment N (kWh) (kWh) Difference (kWh)
Single-family non-electric 2183 787 339 -57% 713
heat (Rl only)
Single-family electric heat (R 67 1,329 773 -42% 1,293
Only)
Multifamily non-electric heat 138 4,733 4,455 -6% Not available
(RI, MA)
Multifamily electric heat (R, 69 4,902 4,667 -5% Not available
MA)

National Grid predicted electricity savings per participant were based on historical evaluation
results for the EnergyWise program consisting of installations of broad groups of measures..
Differences in results may occur from a different mix of measures being implemented in 2008

versus other program years.

For gas participants, National Grid’s program engineering savings estimates were based on

calculations performed by the vendor using their audit software. Each estimate was particular to
the home or building audited; for example, air sealing savings were calculated using aformula
that included inputs of building size (volume) and estimated air changes per hour before and
after installation. For single-family homes, the difference between actual savings and
engineering savings may be due to atakeback effect (a change in consumer behavior) or
inaccurate input assumptions. For multifamily buildings, however, the results are considered
unreliable due to difficulty in obtaining adequate billing data for all participating buildings. As
such, Cadmus recommends performing another multifamily gas customer billing analysisin the
near future, and requiring that part of the audit time be spent verifying account numbers
associated with the facility.
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Table ES-4 EnergyWise Program Total Program Gross Gas Savings

National Grid Billing Analysis
Predicted Savings Estimated Percent
Customer Segment N (therms) Savings (therms) Difference
Single-family (RI Only) 512 44,274 29,491 -33%
Multifamily (RI, MA) 11 69,032 130,263 89%

Cadmus also surveyed a sample of participants to assess freeridership and spillover for two
measures — insulation and refrigerators — that represented a substantial portion of the claimed
savings. Freeridership levels were 16% for insulation 14.8% for refrigerators. According to the
telephone survey, 41.6% of participants also installed at |east one additional energy-efficiency
measure beyond what was claimed through the program. The most frequently cited incremental
purchases were CFLs and insulation.

Based on the process eval uation, Cadmus also recommends the program changes detailed below.
These recommendations are based on interviews and customer surveys from the Rhode Island
single-family program; however, some recommendations may also be applicable to other areas
and customer types served by the EnergyWise program.

Enhance Communications with Implementers (All Program Areas)

Cadmus recommends National Grid prepare a detailed program description, including specific
installation guidelines and strategies, and energy savings assumptions for all installed measures.
These assumptions and savings definitions should be reflected in the tracking database; so
tracking savings estimates can be more easily compared to evaluated results. This program
description should aso identify overall annual quantitative program goals, including program
energy savings and assumptions behind them, allowing them to be tracked and known by every
auditor. We further recommend regular contact between National Grid and the auditors to track
progress towards goals and facilitate resol ution of issues.

Create Formal Contract for Gas Add-On (Rhode Island Only)

Cadmus recommends National Grid and RISE create aformal contract documenting expectations
for the gas program for both the Multifamily and Single-Family components in Rhode Island.®
We also recommend reviewing gas measures savings assumptions and tracking data to ensure
these are appropriate and consistently monitored similar to electric programs using InDemand..
The detailed program description described in the above recommendation should include gas
measures along with electric.

Eligible Measures (All Program Areas)

Additional measures that could be screened for cost-effectiveness (if this has not already been
done) include installation of: efficient windows and doors; high-efficiency motorsin large
multifamily buildings; high-efficiency washers; and mechanical ventilation to provide better air

! At the time at which this study was conducted, a contract did not exist between National Grid and RISE for the gas
component of the program; however, following the submission of the draft report aformal contract had been
adopted
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sealing. As water savings devices were less popular with participants, and those who had them
installed tended to be more dissatisfied, we recommend National Grid research water savings
technologies to find those most acceptable to homeowners. Additionally, informing homeowners
of expected energy savings may aid them in accepting the technologies.

Marketing (Rhode Island Only)

If National Grid wishesto increase program participation, it should consider a broader marketing
approach, involving the more general avenues of television, radio, and news releases, followed
by targeted direct-mail solicitations. A targeted solicitation for single-family homes could focus
on zip codes with higher incidences of older homes and a greater focus on homes with annual
energy consumption greater than that of average residential customers.

Savings Estimates (Rhode Island Only)

Engineering formulas should provide the basis for individual measure savings predictions.
National Grid aready uses engineering formulas to predict savings for all multifamily homes and
for single-family gas homes, but uses results from previoius evaluations to predict savings for
single-family electric homes. Historical savings based on average installation rates in homes may
not accurately predict savings for an individual home in the future if installation rates are
different. Past evaluations should be used to inform the results and adjust assumptions associated
with engineering formulas to improve estimates over time.

Data Tracking (All Program Areas)
The following changes to data tracking processes are recommended:

e One participant or facility identification number should be used to track across all data
files.

¢ [InDemand should not include variable names that are the same as or very close to
variable namesin Nationa Grid's customer account system unless those fields house the
same data. If an implementer assigns an ID code unique to InDemand or other tracked
data, it should have a different variable name than any ID code used in the billing system.

e All data associated with a customer must include an account number, ideally, or at least
one common and consistent identifier to link back to billing data.

e A datadictionary should be developed to describe al variables used in the tracking
process and any formulas when applicable. When contractors receive data they should
receive alist of the descriptions of all variables sent, aswell asalist of available
variables that were not sent but could be sent if needed for the analysis.

e For multifamily customers, InDemand should track all meters and account numbers for
each facility and include a description of the units and common areas associated with
each number. Thiswill allow the evaluator to ensure al relevant data are available.
Numbers of units and numbers of buildings should aso be tracked to assist in interpreting
billing analysis results.

The Cadmus Group, Inc. / Energy Services



National Grid EnergyWise Evaluation

Increase Homeowner Involvement in the Home Energy Action Plan
(Rhode Island Only)

Cadmus recommends auditors set aside time in their audits to review and obtain homeowner
agreement with the Home Energy Action Plan (HEAP). One approach may beto include a
signature page at the end of the HEAP; this would be signed by both the homeowner and auditor,
confirming the auditor reviewed the recommendations with the homeowner. If thisis not already
being done, we recommend auditors show homeowners each measure installed in the home and
whereit isidentified on the HEAP. We a so recommend expected energy savings be described in
the HEAP for each measure and behavioral tip. We further recommend maintaining a copy or
scanned versions of the HEAP to assist in future evaluations. Finally, Cadmus recommends
auditors directly install low-cost measures rather than leaving them behind for homeowner
installation.

Follow-up on Measure Installation (Rhode Island Only)

Asimplementers follow-up with audit participants to see if they wish to schedule installations,
Cadmus recommends they also ask if participants have installed recommended measures on their
own, gathering specifics on measures installed so this information can be tracked in the database
and be credited to program savings.

Offer Audit Options (Rhode Island Only)

Cadmus recommends National Grid consider a two-tiered approach to audits—a free audit with
an overview of potentia savings, and a more in-depth audit to identify additional energy saving
opportunities—with both approaches providing free CFL s and water-saving devices. More costly
audits would be performed only for homeowners electing to undertake them and could utilize
more expensive assessment technologies such as blower doors and/or infrared cameras. The
more in-depth audit option could also include rebating the audit fee if follow-up measures are
installed. Other utilities charge up to $250 for a detailed audit. Requiring a customer investment
upfront could yield better follow-through on recommended measures.

The Cadmus Group, Inc. / Energy Services
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EXECUTIVE SUMMARY

This report presents and discusses results from a regional evaluation of residential central air
conditioning systems installed in existing and new houses in Massachusetts, Connecticut, and
Rhode Island. The purpose of the study was to assess energy savings and demand impacts
associated with the installation of efficient central air conditioning (CAC) systems.

Data for the assessment were collected through post-installation monitoring of the operation of
CAC systems installed by a sample of households selected from participants in programs
sponsored by NSTAR Electric and Gas Corporation (NSTAR), National Grid Massachusetts and
Rhode Island (National Grid MA and RI), Connecticut Light & Power (CL&P), and United
INluminating (UI). These utility programs provided assistance to residential customers in
purchasing high efficiency air conditioners and heat pumps. The evaluation reported on here is
based on data collected for a sample of participants in the programs during 2008.

Study results are intended to provide estimates of energy and demand savings for reporting
program savings to regulatory agencies as well as in application to the Forward Capacity Market
(FCM). Table ES-1 summarizes the estimated savings for ISO Load Zone level forecasts for all
monitored sites. These estimates have been derived under the following assumptions.

e The baseline was established by determining what energy use would have been under the
same operating hours if a participant had instead installed a 11 EER air conditioner or heat

pump.
e Seasonal Peak demand is defined as non-holiday weekdays from 1-5 PM in the months of
June, July, and August.

e Average Seasonal Peak kW is defined as the total kWh use during peak hours divided by 260
(the total amount of available peak hours).

¢ Estimates of kWh savings are derived using Typical Meteorological Year weather data.
Table ES-1. Per-Site kWh Savings Summary

for Residential Central Air Conditioning Regional Evaluation
(Based on TMY Weather Data)

ISO Load Annual kWh Annual kWh Average Seasonal Average

Zone Savings Savings/Ton Peak kW Savings Seasonal Peak
kW Savings/Ton

NEMA 71 25 047 017

SEMA 95 34 072 025

WCMA 57 20 037 013

Rl 87 31 060 022

CcT 111 40 .079 .029

ES-1




Residential Central AC Regional Evaluation Final Report

Estimates of kW reductions during critical peak hours were also developed using actual weather
data for 2008. These estimates of per-site kW reductions are summarized in Table ES-2.

Table ES-2. Per-Site kW Reductions Summary
for Residential Central Air Conditioning Regional Evaluation
(Based on Actual 2008 Weather Data)

Average Average 9-Hour Total Total Critical

Load Zone Critical Peak Critical Peak Critical Peak Peak kW

kW kW Savings kW Savings
NEMA .97 A1 8.69 .98
SEMA 1.47 A7 13.32 1.52
WCMA 1.35 15 12.16 1.38
RI 1.61 19 14.53 1.7
CT 1.42 16 12.74 1.44

This project also included collecting baseline data on duct leakage and infiltration rates of
houses. Duct pressurization testing was used at the sample of houses to measure total duct
leakage, duct leakage to unconditioned space, and total air changes per hour at each site.

ES-2
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A

FOREWORD

The energy efficiency program industry recognizes the need to address the rapid growth in
plug-load electric consumption; however, there seems to be no consensus on the best
strategy to target those end-uses. There are many programs, technologies, and measures
emerging and under discussion to target these plug-loads. It is not clear which, if any, of the
existing or planned programs are “best practices” that could serve as a model program for the
rest of the industry. In addressing those needs, National Grid, Unitil, Western Massachusetts
Electric, NSTAR, and Cape Light Compact jointly sponsored a study of plug-load efficiency
opportunities in their service areas. The objective was to characterize the market for plug-
load efficiency, including maximum achievable potential energy savings, and to identify best
practices to deliver those savings. The target markets for these programs include key
commercial sector accounts with an emphasis on small businesses. The study may be used
to develop strategies to delivering energy efficient plug-load measures to business sector
customers.

This report describes the objectives, methodology, and results of the market assessment.
The results can be used to help define measures and methods to target a difficult end-use
market—plug-load electric use in the small business and other key commercial sectors. In
addition, this paper describes a methodology that uses a wide-range of primary and

secondary data on programs, technologies and measures, and customer end-uses to provide
reasonable estimates for the impacts of plug-load measures and programs.

We wish to thank the following individuals for their suggestions and contribution of data to this
analysis:

*  William Blake—National Grid

* Lisa Glover—Unitil

* Gene Fry—Western Massachusetts Electric
* Gail Azulay—NSTAR

« Kevin Galligan—Cape Light Compact

* Elizabeth Titus—NEEP EM&V

¢ Paul Horowitz—Consultant to the Energy Efficiency Advisory Committee.

MA Business Plug-Load Market Assessment June 14, 2010
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1. EXECUTIVE SUMMARY

PA Consulting Group (PA) was selected to support five Massachusetts program
administrators (“PAs”), including National Grid, NSTAR, Unitil, Western Massachusetts
Electric, and Cape Light Compact, in assessing the market and in identifying best practices to
delivering plug-load efficiency to appropriate commercial buildings, with an emphasis on small
businesses.

The key components of this study include:

* An assessment of the current program offerings for the commercial sector with an
emphasis on small businesses

» Areview of the measures, technologies, software products, and other tools available
on the market to reduce electric use of plug-load-equipment

» A preliminary estimate of market potential in terms of energy savings by major target
business types and by technology or measure for the five PAs

» Best practices and recommended approaches to promote energy efficient plug-load
technologies and measures to the sectors included in this study.

The results of this study lead to recommendations for additional primary data collection to
refine the market potential estimates and detailed market delivery strategies.

11 KEY FINDINGS AND RECOMMENDATIONS

The market assessment indicates that there are programs implemented and planned to
address elements of plug-load electricity consumption. With few exceptions, these are not
comprehensive efforts, although the maximum achievable potential results indicate that
approximately 204,875 MWh can be saved annually in plug-load electricity usage at the end
of three years of implementing an aggressive program. This estimate is based on the billing
records provided by the five sponsors and secondary data from a variety of sources on plug-
load equipment saturation and measure savings. Based on the experience gained in this
study, we make the following general recommendations:

* Implement measures that are ranked as high priority, such as smart strips, that have
widespread applicability and can be delivered through existing programs at a
reasonable cost

* Explore other measures and program strategies that are ranked as medium to high
priority, including a vendor-driven computer power management program (the full
report includes a discussion of other measures and program strategies)

» Integrate plug-load efficiency into existing programs that include audits and technical
assistance to commercial customers

» Consider programs that target upstream market actors for measures, such as

ENERGY STAR® televisions in hotels and residence health care facilities

1-1
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1. Executive Summary... PA

» Explore the use of total work space control systems for new construction and
renovation of offices

* Provide plug-load efficiency training and education for end-user customers and for
energy services providers that may include in-house staff and program
implementation contractors

» Do not ignore behavioral programs that demonstrate management commitment in
developing energy-efficient plug-load policies for their businesses

» Develop model programs through collaborative efforts in the state or region

» Conduct appropriate research to inform the program designs through focus groups
and surveys of end-user customers and market actors

* Consider a more detailed analysis that includes large commercial customers to ensure
the significant plug-load market potential is addressed in energy efficiency programs.

1.2 ORGANIZATION OF REPORT

The objectives of this study were to characterize the market for plug-load efficiency in
businesses, including potential energy savings, and to identify best practices to deliver those
savings. This report first discusses the general methodology used for the market assessment
study, including key data sources, followed by study results and ending with specific
recommendations for program strategies based on the study.

1-2
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1. Introduction

This report provides estimates of the realization rates and statistical precision for the custom
measures installed by National Grid during 2009 in the Energy Initiative and Design 2000plus
custom programs in Massachusetts, Rhode Island and New Hampshire. Sample evaluation
results from two recent engineering studies are incorporated with previously analyzed results to
estimate the realized savings for each type of measure.

This study has the following purposes:

1. To document the sample designs applied to select the projects that were used to
calculate the realization rates for Custom Process measures installed during the
2008 program year (“Process-PY2008"), and Custom Comprehensive Design
Approach measures installed during the 2006 program year (“CDA-PY2006").

2. To provide a statistical analysis of the engineering study results of Process-PY2008
installations carried out in 2009.

3. To provide a statistical analysis of the engineering study results of CDA-PY2006
installations carried out in 2009.

4, To assess the error ratios, i.e., the measure of variability, from the recent studies, to
be used in developing the sample designs for future studies.

5. To draw together the results from the new Process and CDA studies, and the
previously reported Lighting and HVAC studies to:

e Provide unbiased estimates of the collective realization rate of all projects in the
custom program year 2009 population,

e Summarize the overall savings, and

o Determine the statistical precision for all custom measures installed in program
year 20089.

Section 2 of this report describes the sample design and analysis methodologies used by KEMA
to develop statistically valid estimates of program measure realization rates and their associated
precision levels. The results of the new CDA-PY2006 and Process-PY2008 studies are then
presented. A combined Custom Process analysis is performed to average the PY2007 and
PY2008 results. Finally, the new CDA and Process results, along with HVAC and Lighting
results from previous studies, are applied to the 2009 population of custom measures to
determine the amount of realized savings for the current program year.
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2. Methodology

For more than ten years, National Grid has used the model-assisted stratified ratio estimation
methodology described in References [1] and [2]. The key parameter of interest is the
population realization rate, i.e., the ratio of the evaluated savings for all population projects
divided by the tracking estimates of savings for all population projects. Of course, the population
realization rate is unknown, but it can be estimated by evaluating the savings in a sample of
projects. The sample realization rate is the ratio between the weighted sum of the evaluated
savings for the sample projects divided by the weighted sum of the tracking estimates of
savings for the same projects. The total tracking savings in the population is multiplied by the
sample realization rate to estimate the total evaluated savings in the population.

2.1 Sample Design Approach

The sample designs guide the selection of the projects to be evaluated. The new results
presented in this report are based on samples which have been drawn from various program
years: PY2008 for Custom Process and PY2006 for Custom CDA.

Each of the sample designs was developed using the model-based methodology found in
reference [1]. A statistical model was used to describe the relationship between the evaluated
savings and tracking savings for all projects in the target population. The parameters of this
model were combined with the information in the tracking system to develop an efficient sample
design with the expected statistical precision that is desired. The key parameters of the model
are the realization rate (defined above), the error ratio, and gamma. The error ratio is a measure
of the project-to-project variation in the relationship between the evaluated savings and the
tracking estimate of savings. The error ratio was used to choose the sample size and to
estimate the expected statistical precision. Gamma describes how the residual standard
deviation varies with the tracking estimate and was primarily used to stratify the population.

These parameters have been estimated based on many prior evaluation studies. Reference [3]
provides an overview of the results found in earlier custom studies carried out from 1994
through 1999. In these and other studies, we have found that the realization rate and error ratio
vary from measure category to category and from one measure of savings to another. We have
also found that the estimated value of gamma tends to vary randomly around 0.8. Therefore,
we currently use a simplified methodology to estimate the error ratio from sample data that
assumes that the true value of gamma is 0.8.
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The sample designs used in the present studies reflect the values of tracking savings observed
in the program-year population from which the measures were drawn, combined with the
realization rates and error ratios found in the prior studies. This information was used to choose
the new sample sizes and to estimate the statistical precision to be expected from the new
studies.

Table 1 summarizes the number of sample projects that are used to develop the Program Year
(“PY™) 2009 savings estimates later in this report. The new Custom Process study sites were
installed in program year 2008 while the Custom CDA sites were installed in the program year
2006. Detailed methodologies of sample design and selection for the new studies are described
in the Process-PY2008 Study and CDA-PY2006 Study sections of this report.

Table 1
Sample Sizes
Custom Install Sample
New Study .
Category Year Size
HVAC No PY2006 11
HVAC No PY2005 15
Lighting No PY2008 10
Process Yes PY2008 15
Process No PY2007 10
CDA Yes PY2006 2
Total 63
2.2 Analysis Procedures

When sample data are used to estimate the characteristics of a particular population, the
accuracy of the results depends on the weights applied to each case in the sample. The case
weight is defined to be the ratio between the numbers of projects in each stratum of the
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population divided by the numbers of projects in the corresponding stratum in the sample. As

long as the sample projects are randomly selected from each stratum, the sample realization
rate is a virtually unbiased estimator of the population realization rate.*

In prior years’ analyses, samples were post stratified to the current year population which
weighted sites based on the distribution of sites within strata for the current year. In the 2007
analysis, for the first time, the population from which the sample was drawn and the current year
population were significantly different. As a result the methodology of expansion was changed
to expand each year back to the population from which it was drawn. Reference [4] provides
complete documentation of the rationale for the revision to the methodology as well as a
detailed explanation of the revised calculations. The stratum cut points that were used for the
analysis were the same cut points created in the sample design. Weights are recalculated
during the analysis to account for any changes to the sample due to replacing sample points
with backup sites or decreased sample sizes, as needed.

In 2009, the results from the PY2006-CDA and Process-PY2008 samples are extrapolated back
to the populations from which they were drawn. The 2008 Process sample results are then
combined with the previously reported 2007 Process sample results to develop an overall
realization rate and relative precision for that measure. Documentation of the methodology for
combining multiple year results can be found in Reference [4], Appendix A. The CDA-PY2006
results are used on their own, since the previous study, done in 2002, is too dated to reflect
current practices.

The results presented in the following sections of this report include realization rates (and
associated precision levels) for annual MWh savings, on-peak MWh savings, and demand (kW)
savings at the times of the winter and summer peaks, as defined by the ISO New England
Forward Capacity Market (FCM). Relative precision levels and error bounds are calculated at
the 80% confidence level, since that is the requirement for participation in the FCM. After the
sample designs and estimation results for each of the new studies are described, the realization
rates are used to develop estimates of the 2009 realized savings (described in Section 6).

! Technically the ratio estimator is biased but in practice the bias is negligible with a properly stratified
sample design.
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3. CDA-PY2006 Study

3.1 CDA Sample Design

The CDA-PY2006 study began with the sample design summarized in Table 2. The tracking
data were stratified by gross annual MWh. Because of the very small population only 2 strata
were created and 1 site from each stratum was selected for the sample.

Table 2
CDA-PY2006 Sample Design

Projectsin | Total
Max Annual PY2006 Annual | Projects in

Stratum MWh Population | MWh Sample
1 368 3 734 1
2 800 2 1,270 1

Table 3 shows the assumptions underlying the sample design. The table shows the number of
projects and total savings from the PY2006 tracking data, as discussed in the Methodology
section. The table also shows the error ratio found in the prior evaluation of CDA that informed
the current sample design.

Table 3
CDA Sample Design Assumptions
PY2006 Sample CDA
Number of Projects 5
Planned Sample 2
Annual MWh Savings 2,004
Expected Relative Precision +11.4%
Error Ratio 0.16

3.2 CDA Analysis Results

In preparation for analyzing the evaluation results collected for the CDA sample points, the 2006
population stratum boundaries were used to calculate case weights for the sample. The case
weights for the CDA study, which were unchanged from the original design, are shown in the
final columns in Table 4.
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Table 4
CDA-PY2006 Case Weights

Total
Projects in Annual Projects in Case
Category Stratum PY2006 MWh Sample Weight
CDA 1 3 734 1 3.00
CDA 2 2 1,270 1 2.00

The analysis of the CDA-PY2006 measures is based on the evaluations done of the sample
sites to determine actual realized savings. Table 5 summarizes the results of the stratified ratio
analysis of the CDA-PY2006 sample evaluation data. The table shows the results for each of
the four measures of savings. In the case of annual MWh savings, the realization rate for CDA
measures was found to be 96.5%. The relative precision for this estimate was found to be
+15.9% at the 80% level of confidence. The error ratio was found to be 0.23. Table 5 also
shows the results for the on-peak savings, measured in MWh. Considering all CDA measures
installed in PY2006, the tracking system data project that 55% of the savings were on-peak. The
evaluation results indicate that 78% of all savings were on-peak. The ratio between these two
results is the realization rate for the percent on-peak savings, 140%.

Table 5
Summary of CDA-PY2006 Results

Figure 1 shows the sample data underlying the realization rate for the annual savings in the
CDA-PY2006 category. The data points in the figure were obtained by multiplying both the
tracking and measured savings of each sample project by the case weight associated with the
project and then creating a scatter plot of the results. We have also plotted the line through the
origin with slope equal to the realization rate estimated from the sample projects. If each of the
sample projects had the same realization rate, then all of the points would lie along this line.
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Figure 1
Custom CDA-PY2006 Measured vs. Tracking Weighted Annual Savings
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3.3 Comparison to Prior CDA Study Results

This section compares the new CDA results with the results from the preceding study (for
illustration only). Table 6 summarizes the results for the realization rates. The realization rates
are a measure of the bias of the tracking estimates. For example, a realization rate less than
100% indicates that the tracking estimates tend to overstate savings across the projects in the
category. Ideally, the realization rate should be close to 100%.

The realization rates found in the present CDA study are significantly different that the 2002
study. Itis likely that practices and measurements have changed since then. Due to the length
of time between the two studies, there is no intent to combine their results.

Table 6
Custom CDA New and Prior Realization Rates

Study Installed Sample | Annual |% On-Peak| On-Peak | On-Peak
Year Projects | MWh MWh Summer kW Winter kW
New PY2006 2 96.5% 140.2% 79.3% 149.5%
Prior PY2002 3 104.2% 83.6% 103.4% 105.5%
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Table 7 compares the error ratios found in the current and prior Process studies. An error ratio
for each analysis has been listed below. The error ratios for PY2006 are comparable to the

prior study.
Table 7
Custom CDA New and Prior Error Ratios

Study Installed Sample | Annual [On-Peak| On-Peak | On-Peak

Year Projects| MWh MWh [Summer kW|Winter kW
New PY2006 2 0.23 0.06 0.11 0.03
Prior PY2002 3 0.16 0.30 0.12 0.13
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4, Process-PY2008 Study

4.1 Process Sample Design

The Process-PY2008 study began with the sample design summarized in Table 8. The tracking
data were stratified by gross annual MWh savings into six strata. For example, stratum one
consisted of all projects with tracking annual savings of 103 MWh or less. There were 70
projects in stratum one in the PY2008 population, with a total tracking annual savings of
3,065MWh. Three sample projects were randomly selected from these 70 projects.

Table 8
Process-PY2008 Sample Design

Projectsin | Total
Max Annual PY2008 Annual | Projects in
Stratum MWh Population | MWh Sample

1 103 70 3,055 3
2 249 25 3,831 3
3 440 13 4,416 3
4 859 8 4,907 2
5 1,577 5 6,206 2
6 4,551 2 7,708 2

Table 9 shows the assumptions underlying the Process-PY2008 sample design. The table also
shows the error ratio taken from the 2008 evaluation of Process measures which analyzed
projects from PY2006 and PY2007. This is the key parameter needed to plan new studies.

Table 9
Process-PY2008 Sample Design Assumptions

PY2008 Sample Process
Number of Projects 123
Planned Sample 15
Annual MWh Savings 30,123
Expected Relative Precision +20.2%
Error Ratio 0.75
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4.2

Process Analysis Results

In preparation for analyzing the evaluation results collected for the Process sample points, the
2008 population stratum boundaries were used to calculate case weights for the sample. The
case weights for the Process study, which were unchanged from the original design, are shown
in the final columns in Table 10.

Table 10
Process-PY2008 Case Weights
Total
Projects in Annual Projects in Case
Category Stratum PY2008 MWh Sample Weight
PROCESS 1 70 3,055 3 23.33
PROCESS 2 25 3,831 3 8.33
PROCESS 3 13 4,416 3 4.33
PROCESS 4 8 4,907 2 4.00
PROCESS 5 5 6,206 2 2.50
PROCESS 6 2 7,708 2 1.00

The analysis of the Process-PY2008 measures is based on the evaluations done of the sample
sites to determine actual realized savings. Table 11 summarizes the results of the stratified
ratio analysis of the Process-PY2008 sample data. The table shows the results for each of the
four measures of savings. In the case of annual MWh savings, the realization rate for Process
measures was found to be 81.1%. The relative precision was found to be +14.7% at the 80%
level of confidence. The error ratio was found to be 0.55. Table 11 also shows the results for the
on-peak savings, measured in MWh. The on-peak MWh savings is the percent on-peak times
the annual MWh savings. Considering all Process measures installed in PY2008, the tracking
system data projected that 46% of the savings were on-peak. The evaluation results indicate
that 52% of all savings were on-peak. The ratio between these two results is the realization rate
for the percent on-peak savings, 115%.
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Table 11
Summary of Process-PY2008 Results

Figure 2 shows the sample data underlying the realization rate for the annual savings in the
Process-PY2008 category. The data points in the figure were obtained by multiplying both the
tracking and measured savings of each sample project by the case weight associated with the
project and then creating a scatter plot of the results. We have also plotted the line through the
origin with slope equal to the realization rate estimated from the sample projects. If each of the
sample projects had the same realization rate, then all of the points would lie along this line.

Figure 2
Custom Process-PY2008 Measured vs. Tracking Weighted Annual Savings
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4.3

Comparison to Prior Process Study Results

This section compares the new Process results with the results from several preceding studies.?
Table 12 summarizes the results for the realization rates. The realization rates are a measure of
the bias of the tracking estimates. For example, a realization rate less than 100% indicates that

the tracking estimates tend to overstate savings across the projects in the category. Ideally, the

realization rate should be close to 100%.

The realization rates found in the present Process study are similar to those found in most of the
prior studies of this category with the exception of the PY2004-05 year. These results continue
to reverse the low values found in the PY2002-03 study.

Table 12
Custom Process New and Prior Realization Rates

Study Installed Sample | Annual |% On-Peak | On-Peak On-Peak
Year Projects | MWh MWh Summer kW | Winter kW
New PY2008 15 81.1% | 114.7% 82.4% 73.5%
Prior PY2006-07 25 84.8% 126.3% 95.7% 93.7%
Prior PY2005-06 30 87.7% 134.6% 110.0% 88.7%
Prior PY2004-05 34 108.5% @ 129.9% 109.7% 100.7%
Prior PY2003-04 39 85.4% 94.5% 85.8% 72.1%
Prior PY2002-03 40 68.1% 88.4% 68.1% 62.4%
Prior PY2001-02 41 85.0% 100.0% 86.0% 75.9%
Prior PY2000-01 41 87.8% 97.2% 81.2% 75.0%

Table 13 compares the error ratios found in the current and prior Process studies. With the new
methodology of extrapolating each year of Process findings to the population from which it was
drawn, an overall error ratio cannot be calculated. An error ratio for each analysis has been
listed below. The error ratios for PY2008 are slightly higher than PY2007, but lower than the
several years before that.

2 These results are listed for illustration purposes only. The 2007 analysis is the first year implementing a new
methodology so results are not directly comparable to previous year analyses. In the 2007 analysis, the sample data
for each program year were expanded back to the population year from which they were drawn. In previous years
analysis the sample data for each program year was expanded to the population of the current year to be evaluated.
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Table 13
Custom Process New and Prior Error Ratios
Study Installed Sample | Annual |On-Peak| On-Peak On-Peak
Year Projects| MWh MWh | Summer kW | Winter kW
New PY2008 15 0.55 0.71 0.58 0.59
Prior PY2007 10 0.41 0.38 0.51 0.38
Prior PY2006 15 0.66 0.65 0.97 1.17
Prior PY2005 15 0.83 0.90 0.91 0.90
Prior PY2004-05 34 0.69 0.72 0.83 0.84
Prior PY2003-04 39 0.70 0.85 1.16 1.26
Prior PY2002-03 40 0.66 0.72 0.83 1.15
Prior PY2001-02 41 0.62 0.75 0.63 0.90
Prior PY2000-01 41 0.54 0.74 0.71 1.27
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5. Combined PY2007 and PY2008 Process Results

Combined realization rates were calculated using a simple average of each program year’'s
realization rate. Table 14 shows the realization rates for PY2007 and PY2008 for the Custom
Process category.

Table 14
Combined Process Realization Rate

Overall error bounds and relative precisions for the Custom Process category were also
calculated by combining the results of two study years. The error bounds for each year as well
as the combined error bound and relative precision are shown in Table 15.

Table 15
Combined Process Error Bound and Relative Precision
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6. Application of Sample Results to the 2009
Population

This section combines the new results for the Process and CDA studies with results from
previous HVAC and Lighting studies in order to obtain results for all custom program measure
categories which may be applied to 2009 data on the population on all custom measures.

Table 16 summarizes the PY2009 tracking information used in the analysis. The table shows
the gross annual and on-peak energy savings in MWh, and the gross summer and winter
demand savings in kW. The Process category had the most projects, with 216 as well as over a
third of the total annual MWh savings for the Custom program.

Table 16
PY2009 Tracking Statistics

Table 17 summarizes the estimated realization rates obtained from the statistical analyses. The
first four rows of the table show the estimated realization rates for the four end-use categories.
The final row shows the overall realization rate for the four end-use categories taken together.
Considering annual MWh savings as an example, we have estimated the realization rate to be
81% for HVAC, 82% for Process, 96% for CDA and 107% for Lighting. Combining all results,
we estimate an overall realization rate of 90% for the annual savings of all 2009 projects in the
four categories. This indicates that the annual savings would be found to be about 10% smaller
than the gross savings from the tracking system if all 2009 projects were to be evaluated.
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Table 17
Realization Rates

The realization rates shown in Table 17 for each type of savings are the ratio between the case-
weighted sums of the evaluated savings divided by the case-weighted sum of the tracking
savings, summed across all projects in the sample. If the realization rate is greater than one,
the total evaluated savings estimated in the population is greater than the total tracking savings
for the corresponding category. This occurred, for example, with the winter kW savings for
CDA, where the realization rate was about 150%.

Table 18 reports the relative precision obtained for each type of savings for each end-use
category and over all measures taken together. The results are calculated at the 80% level of
confidence. The overall relative precision for annual savings was +£5.8% at the 80% level of
confidence. The overall relative precision for the summer and winter FCM demand impacts
were 15.6% and +4.9% respectively.

Table 18
Relative Precision at 80% Level of Confidence

Usually, the relative precision is better for the total impact than for individual end-use categories.
This is because the error of estimation is independent from one category to another. Therefore
when the results are pooled across categories, underestimates in some categories will tend to
be offset by overestimates in other categories.
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Table 19 shows the estimated measured savings for PY2009. The savings estimates for the
2009 program year were calculated by multiplying the realization for each end-use category by
the 2009 tracking estimates of savings.

Table 19
PY2009 Estimated Measured Savings

Table 20 shows the error bounds associated with the total measured savings. For example, for
the total annual MWh savings of all categories, the error bound is 2,977 MWh and the 80%
confidence interval for the total annual MWh savings is 50,996 + 2,977 MWh. The overall error
bound is calculated by taking the square root of the sum of the squared error bounds of each of
the categories. The overall relative precision shown in Table 18 can be obtained from these
results. For example, the relative precision for the total Annual MWh savings is 2,977 / 50,996
= 5.8%.

Table 20
Error Bounds at 80% Level of Confidence
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7. Implications for Future Studies

The information developed in the present study can be used to help plan future studies of the
Custom program. Some important insights can be drawn from Table 20. The measure
categories with the largest error bounds, e.g., Process in the case of annual MWh savings,
contribute the greatest uncertainty to the overall program impact. This suggests that added
attention should be given to these categories.

To quantify the expected statistical precision of a new study and to choose new sample sizes, it
iS necessary to estimate the variability in the population. For stratified ratio estimation the
appropriate measure of variability is a population parameter called the error ratio. In the context
of impact evaluation, the error ratio is a measure of the variability between the evaluated
savings and the tracking estimate of savings adjusted for the realization rate of the category.
The error ratio is a statistical measure of the variability in the entire population, but it is reflected
in the sample scatter plot shown in Figure 2 for Process measures. If the error ratio is close to
zero then the points are expected to lie close to the line. It the error ratio is larger, then the
points are expected to be more widely scattered around the line.

The error ratio can be regarded as a measure of the quality of the tracking estimates for the
population of individual projects. Error ratios less than 0.5 are desirable. An error ratio of 0.5
would indicate that for the majority of projects the evaluated savings are within £50% of the
savings recorded in the tracking system after adjustment for the realization rate. When the error
ratio is greater than one, it indicates that the measured savings are poorly related to the tracking
estimates of savings. In such instances, it may be productive to seek improvements in the
procedures for determining the tracking savings.

Although the true error ratios are always unknown, the error ratios can be estimated from the
sample data. Error ratios were estimated for the Process category based on the PY2007 and
PY2008 sample data, for the HVAC category based on the PY2005 and PY2006 data, for CDA
based on the PY2006 data, and for the Lighting category based on the PY2008 sample data.
Table 21 shows the results.
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Table 21
Estimated Error Ratios

The estimates of Process and HVAC savings are not as accurate as estimates of savings for
Custom Lighting and CDA projects. The Process end-use has more sampled sites due to the
higher error ratio and the large amount of savings associated with this end-use category.

For Lighting, the error ratios are generally 0.5 or smaller for energy. This indicates that in the
Lighting category, the tracking estimates of energy savings provide fairly accurate estimates of
the evaluated energy savings for the majority of custom projects after adjustment for the
realization rates. The Lighting error ratios for demand savings are higher.
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8. Conclusions and Recommendations

The following conclusions and recommendations are offered:

e The Company should continue to strive to improve the accuracy of the tracking
estimates of savings, especially in the Process and HVAC categories. Some ways that
the company might be able to improve estimates are:

o Analyze the results of the sites with poorest realization rates (i.e. <50%, >150%)
and work to develop a list of common issues which caused those poor results.
Using this information, work with the field engineers who oversee the tracking
estimate studies to develop guidelines for developing better tracking estimates.

o It appears that sites with larger savings are more accurately predicting savings
than sites with small and medium savings. We recommend investigating to see if
there is a systemic difference in the way that tracking savings are estimated for
sites with large savings versus sites with small and medium savings.

National Grid 8-1 7/27/2010
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Impact Evaluation of
2008 Custom Process Installations — Part |

Executive Summary

Introduction

The purpose of this study was to evaluate the energy savings achieved by seven of fifteen Custom Process
measures drawn from a random sample of projects installed in 2008. Savings are quantified by total annual
energy use reduction, summer and winter peak diversified demand impact, and the percentage of energy
savings occurring during peak periods. National Grid USA Service Company (National Grid, or the
Company) contracted with DMI to evaluate the savings of seven of the fifteen Custom Process applications.

Description of Evaluation Methodology

DMI’s evaluation effort followed guidelines presented in Attachments A to F of National Grid RFP No. 188-
09. The direction provided by National Grid included protocols for contacting the customer, National Grid
personnel, and the tracking analyst, conflict of interest guidelines, metering safety requirements, and specific
requirements for reporting and terminology.

Before the Site Visit

For each application being evaluated, DMI received a copy of the application package and any additional
information available from National Grid. DMI reviewed the application and attached documentation to
develop an understanding of the measure and of the tracking analyst’s savings calculation. As directed by
the National Grid study manager, the evaluation plan followed the tracking analyst’s methodology to the
extent that DMI agreed with that methodology.

DMI devised an evaluation plan for each application, each of which included a measure description, any
sources of energy savings or penalties, the estimation approach used in the tracking analysis, the proposed
methodology of the evaluator, and how/why the two analyses may differ. Each plan also included an
interview questionnaire, a list of observations to make at the site, and a metering plan.

The National Grid study manager reviewed and commented on each evaluation plan, and these comments
were incorporated accordingly. Once a site’s evaluation plan was approved, DMI or the study manager
contacted the customer’s National Grid account manager to inform them that the initial evaluation site visit
was being scheduled. In some cases, DMI requested that the account manager introduce DMI to the
customer as representatives of National Grid and to describe the evaluation process.

At the Site

DMI visited all sites included in this study and observed the installed measures in their current operational
state. Customers were interviewed regarding current operations, hours of use, and the base or pre-retrofit
condition and sequences of operation.

DMI recorded power measurements where called for by the evaluation plan, noting production variables
such as production rate, operating speed, pressure, and/or flow rate. DMI reviewed and collected customer

DEMAND MANAGEMENT INSTITUTE
35 Walnut Street, Wellesley, MA 02481 (p) 781 431 1100 (f) 781 431 1109 www.dmiinc.com



Impact Evaluation of 2008 Custom Process Installations July 1, 2010
Part | Page 2

data such as hours of use, operators’ log sheets, controls computer electronic data, and other available data
pertinent to the specific application.

Additional information and improved understanding of the installations typically occurred during the site
visits. Possible changes to the proposed evaluation methodology described in the evaluation plan were
discussed with the study manager prior to making alterations.

Data Analysis

DMI used site and metered data to develop estimates of annual energy savings, the percentage of energy
occurring during peak hours, and summer and winter on-peak diversified demand savings. National Grid
guidelines detailed in the Attachments to the Scope of Work were used to determine these parameters.

For all sites where such data was available and required for the evaluation analysis, 15-minute whole
building interval data was obtained from National Grid to assist in the determination of facility operating
characteristics.

Equipment performance was quantified through direct metering or the use of manufacturer’s published
performance data or selection software. The make and model of the installed equipment was used in the
installed case analyses while base case and pre-retrofit case equipment types were taken from the tracking
analysis whenever available. Operating points and sequences were assumed to be the same as those in the
tracking analysis unless there was direct proof that the original assumptions were no longer valid.

Presentation of Results

For each application reviewed, DMI submitted a draft evaluation report to the National Grid study manager
for review and comment. The study manager discussed project findings with the DMI engineer who
performed the evaluation study and requested clarifications within the calculations and report as necessary.

The objective of the site reports is to present not only the results for the four main study parameters, but also
to explain why the realization ratios vary from 100%. Reasons for differences may be due to methodology
issues in the tracking analysis, inaccurate assumptions used in the original analysis, or changes in site
conditions or operating parameters. The structure of the site reports facilitates the segregation of these three
main types of differences.

The attached site reports follow the same general outline. An introductory section presents general findings
and a table that compares tracking and evaluated parameters. The installation is described, followed by a
description of the tracking analysis methodology. Remarks concerning the tracking methodology are made
to support any differences between the tracking and evaluation approaches. The evaluation analysis
approach is then described. Calculation assumptions and intermediate results are presented, with the final
section devoted to a comparison of tracking and evaluation results. Whenever possible, the sources of
differences between tracking and evaluated results are described and the impacts are quantified. Supporting
appendices include calculations and plots of metering data and other site data.

The reference numbers for sites included in Group I are used in the enumeration of report pages, figures, and
tables. For example, page 3 of the report for Site No. 5 is listed as *5-3’, and the third figure in the first
appendix of that report is ‘Figure 5A-3’.
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Description of Sample Projects

Sites 1 and 2 are Design 2000plus applications, while Sites 3 through 7 are Energy Initiative applications.
Brief descriptions of each project are presented below:

Site 1 installed three new injection molding machines with electric servo motors rather than hydraulic
clamping mechanisms.

Site 2 installed two new injection molding machines with electric servo motors rather than hydraulic
clamping mechanisms.

Site 3 replaced a non-cycling refrigerated compressed air dryer with a heat of compression dryer.
Site 4 installed a VSD on a 5-hp process pump and eliminated the pre-existing 3-way control valve.
Site 5 replaced two glass tempering ovens with a new convection type tempering oven.

Site 6 replaced three primary process chilled water (CHW) pumps with more efficient pumps as the first
portion of a larger three-part energy conservation measure.

Site 7 replaced 27 fractional horsepower shaded pole (SP) motors serving evaporator fans with
electronically commutated motors (ECM).

Results

Annual energy savings as evaluated varied from 183% (Site 7) to 13% (Site 6) of the tracking estimate.
Tables 1 through 4 list the evaluation results and the tracking estimates for each application studied. The
unweighted ratios of the total (site 1 through 7 combined) evaluated savings to the tracking savings for total
energy, percent on-peak, and total diversified summer and winter demand are 60%, 111%, 56%, and 47%
respectively. These results will be combined with the results of other sites in this sample to produce a
statistically weighted realization rate.

Energy peak periods are defined as those hours between 6:00 AM and 10:00 PM occurring on weekdays with
the exception of seven weekday holidays'. Summer and winter demand reduction are calculated consistent
with the ISO New England’s definition of summer and winter on-peak demand reduction. Demand peak
periods in the summer occur on peak days between the hours of 1:00 PM and 5:00 PM in June, July, and
August (65 peak days, 260 hours per year). Winter demand peak periods occur on energy peak days between
the hours of 5:00 PM and 7:00 PM in December and January (42 peak days, 84 hours per year).

! New Year’s Day, Memorial Day, Independence Day, Labor Day, Veterans’ Day, Thanksgiving Day, Christmas Day. When the
actual holiday falls on a weekend, the observed holiday will be the nearest weekday.
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Table 1
Annual Energy Savings, kWh

. — . . . Evaluation +
Site | Application Description Tracking | Evaluation Tracking
1 | D2529142 |New Molding Machines 128,448 65,505 51%

2 | D2 529368 |New Molding Machines 399,777 216,996 54%
3 | EI515185 [Compressed Air Dryer 103,372 103,627 100%
4 | EI519266 [VSD on 5-hp Chest Pump 17,184 11,058 64%
5 | EI523370 |Convection Oven 3,157,112 | 1,884,666 60%
6 | EI526871 [New Primary CHW Pumps 48,806 6,405 13%
7 | E1531364 |ECM Motors 15,525 28,335 183%
Total 3,870,224 | 2,316,593 60%
Table 2
Percent of Energy Savings On-peak
. . I . . Evaluation =+
Site | Application Description Tracking | Evaluation Tracking
1 | D2 529142 [New Molding Machines 67% 67% 100%
2 | D2529368 [New Molding Machines 67% 67% 100%
3 | EI'515185 |Compressed Air Dryer 46% 46% 99%
4 | E1519266 [VSD on 5-hp Chest Pump 49% 50% 102%
5 | EI523370 |Convection Oven 48% 55% 115%
6 | EI526871 |New Primary CHW Pumps 55% 65% 118%
7 | EI531364 |ECM Motors 47% 47% 101%
Total* 51% 56% 111%
* Total as weighted by estimated energy savings
Table 3
Summer On-Peak Demand Reduction
. L I . . Evaluation +
Site | Application Description Tracking | Evaluation Tracking
1 | D2529142 |New Molding Machines 21.4 11.9 55%
2 | D2529368 [New Molding Machines 68.0 38.8 57%
3 | EI515185 |Compressed Air Dryer 12.0 121 101%
4 | E1519266 [VSD on 5-hp Chest Pump 2.4 15 64%
5 | EI523370 |Convection Oven 268.0 150.6 56%
6 | EI526871 [New Primary CHW Pumps 13.8 11 8%
7 | EI531364 |ECM Motors 1.8 2.8 155%
Total 387.4 218.8 56%
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Table 4
Winter On-Peak Demand Reduction
. — " . . Evaluation +
Site | Application Description Tracking | Evaluation Tracking
1 | D2529142 |New Molding Machines 21.4 10.3 48%
2 | D2529368 |New Molding Machines 68.0 34.3 50%
3 | EI'515185 |Compressed Air Dryer 12.0 11.6 96%
4 | EI519266 [VSD on 5-hp Chest Pump 2.4 1.3 54%
5 | EI523370 |Convection Oven 268.0 119.1 44%
6 | EI526871 |New Primary CHW Pumps 11.0 0.9 9%
7 | E1531364 |ECM Motors 1.8 3.1 173%
Total 384.7 180.6 47%
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Discussion of Results

Table 5 on the next page lists the primary reasons for the differences between savings estimated in the
tracking analysis and evaluated savings. The following major factors were observed to impact realization
ratios for the seven sites:

. Sites 1 and 2 were impacted by an overestimate of production levels. The tracking analysis for both
sites based the annual production levels on spot metering and assumed annual equipment hours of
operation, while the evaluation based the production level on long term data.

. Sites 1 and 2 did not account for all measure impacts on the installed case systems. The tracking
analysis for both sites did not account for space conditioning and heat rejection savings due to the
reduced machine power draw and associated machine heat output.

« Site 3 did not account for plant shutdown in December and January, which affected the winter peak
demand reduction.

« Sites 4 and 6 were impacted by inaccurate estimates of equipment run time. Site 4 did not account
for pump downtime during plant production hours. Site 6 underestimated the pump runtime.

. Site 4,5 and 7 did not accurately estimate the pre-retrofit equipment demand. Site 4 overestimated
the pre-retrofit pump demand. Site 5 overestimated the pre-retrofit oven energy rate (KWh/ft2).
Site 7 underestimated the pre-retrofit fan power demand.

. Site 5 was impacted by changes in site production levels that were beyond the control of the TA
vendor.

. Sites 6 and 7 were impacted by inaccurate tracking analysis calculation methods. Site 6 did not
accurately use the pump curve to determine flow rates. Site 7 did not take into account low
temperature spaces in the calculation of the refrigeration system performance.

DEMAND MANAGEMENT INSTITUTE
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Table 5
Summary of Annual Energy Savings Discrepancies
Site | Application | Eval/Track Primary Reason for Discrepancy of Savings Estimate

The decrease in savings is primarily the result of an overestimate of annual
production volume. The decrease in savings is partially offset by the
inclusion of space conditioning/heat rejection savings as well as greater
reduction in machine energy rates than predicted.

1 D2 529142 51%

The decrease in savings is primarily the result of a decrease in molding
2 D2 529368 54% machine run hours. The inclusion of space conditioning and heat rejection
savings offsets a portion of the decrease in machine energy savings.

The installed dryer power demand and operating hours are close to the
tracking analysis estimate.

The tracking estimate did not account for differences between plant
production hours and pump operating diversity resulting from use of
parallel types of equipment. This resulted in an overestimate of energy
savings and peak demand reduction.

The decrease in savings is primarily the result of an overestimate of pre-
retrofit oven energy use during production and an underestimate of
installed oven energy use during production periods. Also, annual
production was overestimated by the tracking analysis.

The tracking analysis did not use the existing case pump curve correctly to
translate pre-retrofit power demand to flowrate.

Discrepancies primarily arise from a higher than predicted fan demand

7 El 531364 183% reduction and worse refrigeration system performance than was used in the
tracking analysis.

3 El 515185 100%

4 El 519266 64%

5 EI 523370 60%

6 El 526871 13%

DMI’s Recommendations for Tracking Analysts Based on This Evaluation

1. Annual production levels should be based on long term metered or production data opposed to spot
metering to account for variations in production throughout the year. Also, variations in production
levels throughout the measure life should be taken into consideration. Production levels can affect
the energy savings as well as the peak demand reduction. (Sites 1, 2 and 5)

2. All aspects of savings associated with a measure need to be accounted for in the energy and demand
savings calculations. (Sites 1 and 2)

3. Equipment run time including plant shutdowns should be based on interval, metered or trend data
when possible in order to account for variations in equipment run time throughout the year. (Sites 2
and 4)

4. The tracking analyst should not assume that equipment runs continuously during the summer and
winter peak demand periods. Also, the equipment run time diversity may differ from summer to
winter peak periods. (Sites 4 and 5)

5. For retrofit applications, the pre-retrofit equipment should be metered to accurately calculate
equipment demand. (Sites 4, 5 and 7)
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A clear description of the peak demand reduction calculation methodology should be provided as part
of the tracking analysis. (Site 5).

The dependence of equipment demand on outside air conditions should be considered to account for
differences between the summer and winter peak demand reduction. (Sites 1, 2 and 6)

DMI’s Recommendations for National Grid Technical Reviewers Based on This
Evaluation

8.

10.

11.

Metering: National Grid technical reviewers should require that TA studies include long term
metering of equipment when possible.

Documentation: Each measure should contain a clear description of how energy is saved and how
the peak demand reduction values are calculated. The sources of major assumptions such as
equipment performance and operating hours should be documented.

Energy Savings: During technical reviews, care should be taken to understand that all sources of
energy savings are taken into account.

Demand Reduction: During technical reviews, care should be taken to ensure that the methodology
used to calculate the peak demand reduction is clearly spelled out in the tracking analysis. A clear
description will aid the reviewer in determining whether the calculation methodology is accurate.
The reviewer should request clarification if the summer and winter peak demand reduction values are
identical and support for this assumption is not provided.
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SECTION 1. EXECUTIVE SUMMARY

1.1 Introduction
National Grid providestechnical and financial assistance to its commercial and industrial

customers for equipment and building energy efficiency improvements. Improvements can be
either custom-engineered or selected from alist of prescribed measures. Thisimpact evaluation
study is Part |1 of three parts, and reviews three Custom Process projects that fall into two
categories. compressed air systems (2), and process (1). The latter saved compressed air but
only involved improvements to compressed air using equipment instead of compressed air

generating (supply-side) equipment.

Two projectsinstalled new VFD controlled air compressors and efficient air dryers and the other

modified two processes to use less compressed air.

1.2 Purpose of Study
National Grid seeksto quantify the actual energy and demand savings attributable to these

Custom Process projectsin order to:
e More accurately determine energy and demand savings achieved
e Demonstrate cost-effectiveness to regulators and other interested parties

e Set appropriate financial incentive levels and eligibility criteriafor future years

1.3 Scope
UTS Energy Engineering, LLC (UTS) was commissioned in August 2009 by National Grid to

evaluate three Custom Process projects installed in 2008. The specific goa of this study wasto
confirm the annual energy savings (kWh per year), the percent of energy savings that occurs on-
peak, and the summer and winter on-peak coincident demand savings (kW) attributable to the

projects at each site.

UTS Energy Engineering, LLC
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One of the evaluated projects was a Design 2000plus (D2) project and the other two Energy
Initiative (EI) projects. The Design 2000plus program is meant for new construction or new
systems and for old systems that are being replaced and redesigned to meet new conditions,
where the base-case is not the pre-existing system, but one that is designed to meet the
anticipated load. Energy Initiative projects replace existing equipment or systems for the sole

purpose of saving energy.

1.4 Survey and Analysis Methods
National Grid selected the three specific sites for this evaluation from a random sample of fifteen

Custom Process projectsto be evaluated. The evaluation involved physical inspection of every
installation, on-site metering, interviews with facility staff members, and engineering analyses.

The following paragraphs describe the general approach taken to evaluate each site.

1.4.1 Review Application and Original Savings M ethodology
UTS reviewed the descriptions of the projects and the savings cal culation methodol ogies

provided in the original applications. In particular, we assessed the reasonabl eness of the original
approach to calculating savings. Whenever it was technically appropriate and possible, we
attempted to mirror that approach in our re-evaluation of savings. Based on thisreview, we

devel oped site measurement and evaluation plans for each site.

1.4.2 Vidit Sites
We performed the following tasks during our site visits:

1. Inspected and collected nameplate data for the new equipment.
2. Obtained scheduling and operational data through interviews with facility operators.

3. Took spot readings of amperage, voltage, power factors, and kW of affected equipment with

a hand-held multi-meter and recording power meter.

4. Installed dataloggers on equipment to be evaluated, and allowed loggers to record for four

weeks or more.

5. Recorded all system-installed meter or gauge data (run time, temperatures, pressures, etc.)

when we were at the site to install our metering equipment and later to removeit.

UTS Energy Engineering, LLC 2
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1.4.3 Analyze Data

General Approach
UTS s general approach to evaluating savings from compressed air systems was to construct the

plant’s current annual compressed air load profile in the form of a bin table based on the recorded
demand of the compressors and the manufacturer’ s data linking demand to compressed air flow
(cfm). The kW/cfm efficiencies of the base- and installed-case systems and hours of occurrence
in each cfm bin were then applied to each load bin to determine total annual kWh per year.
Energy savings are the difference between the base- and installed-case annual usage. To
determine energy and demand savings coincident with the defined peak periods, savings were

calculated and reviewed with respect to time of day and week.

A bin table approach captures savings better than simply reducing the compressor operation to
one value for average cfm output/input, and thus one value for average efficiency. The one-value
approach is acommon practice, and was used in all three applications. The efficiency
improvement of the new compressor over the old compressor is usually different at different cfm
outputs. It isimportant to reflect this difference throughout the actual range of compressor

operation encountered at each site.

For the project that only improved compressed air end use processes, the same bin table analysis
was used to determine overall compressed air system efficiency (kW/cfm) which was then
applied to the compressed air savings.

1.5 Description of Evaluated Projects
Site 1, abottling plant, had engineered water nozzles installed to eliminate compressed air use in

the previous water/compressed air nozzles and air use of a second process was significantly

reduced by installing pressure regulators to minimize the process artificial demand.

Site 2, aplastic manufacturer, improved their compressed air system by replacing two old oil-
flooded screw compressors and two non-cycling refrigerated dryers with one new VFD
compressor that incorporated a heat of compression dryer and atrim desiccant air dryer using

dew point controlsto trigger its regenerative cycle.
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Site 3, abottling plant, improved their compressed air system by installing two new VFD
compressors, anew cycling refrigerated air dryer, adding new storage, new controls and no loss

condensate drains.

1.6 Results

1.6.1 Numerical Results
For the three applications that UTS evaluated, total un-weighted evaluated energy savings

comprised 154% of the annual energy savings claimed in the original Energy Initiative and
Design 2000plus applications. We determined that 49% of energy savings for these three
projects occurs during the on-peak period compared to 15% on the original application estimates
(one application left % on-peak energy savings blank, which was entered as 0% in the tracking
database thereby affecting the total).

Total un-weighted evaluated summer and winter on-peak coincident demand savings were 158%
and 148% of the original projections, respectively. Detailed comparisons of overall and site

specific tracking and evaluated savings are shown in Table 1-2 at the end of this section.

The new VFD compressor with heat of compression dryer in the plastics manufacturing plant
dominated the savings figures. That project accounted for 74% of the evaluated kwWh savings for
all projects combined, compared to 67% of the applications estimates. The VFD compressor
with heat of compression dryer project’s evaluated savings was 126% of its applications
estimate. The other projects’ combined evaluated savings were 120% of their applications
combined estimated energy savings.

1.6.2 Reasonsfor Differences between Tracking Estimates and Evaluation Results
For these three projects, realization rates for annual energy savings varied from a high of 172% to

alow of 101%. Each site had its own reasons for the difference in savings.

Savings estimates are provided for four quantities. summer and winter coincident on-peak kW
(consistent with the 1ISO-NE on-peak demand periods), % on-peak kWh and annual kWh.
Table 1-1 lists the primary reasons for the differences in annual energy savings between the

evaluation results and the projected savings.

UTSEnergy Engineering, LLC 4
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Table 1-1: Summary of Annual Energy Savings Discrepancies

Site Application Eval/Track Primary Reason for
Discrepancy of Savings Estimate
Improvements to Some pressure settings were higher than
Reduce Compressed Air 101% proposed, but this was balanced by the TA
Use vendor’ s conservative estimates of savings

Project underestimated savings significantly by using
asingle point type of analysis which resulted in an
underestimate of base case compressor kW/cfm. Also
there was alarge increase in plant total cfm demand

New VFD Compressor
with Heat of 172%
Compression Dryer

Project underestimated savings by using a single point
126% type of analysis; 20% more air was generated than
noted in the application which decreases savings

Two New VFD
Compressors

Reasons for savings discrepancies fell into the following categories:

1.

3.

Analysis methodology is proneto errors. The performance of large air compressors (air
output versus energy input), varies non-linearly with loading. And yet it is standard practice
for analysts to assume performance s linear (as has been observed by this evaluator for well
over adecade of doing compressed air evaluations for National Grid). Almost without
exception, the analyst will take aweek or so of otherwise good metered data and average it
into either one or very few data points (i.e. one average value for al data or maybe an average
value for each operating shift). By averaging the data all peaks and valleys caught by
metering are lost and energy savings analyses are off by up to 20% or more. In this group of

evauations, this comment appliesto al sites.

Assumed annual operating hours affected savings. At Site 2 the compressed air system is
never shut off, at least one of the many compressorsis always on. The analyst assumed that
the system was down for 160 hours per year. For Site 3 the application’s compressor off

hours were 12% |lower than discovered by the evaluator.

Assumptions of system |loads affected savings. Sometimesit is difficult if not impossible to
estimate how a system will be operated in the future (indeed even these evaluations are based
on what occurred during the evaluation itself and the existing economic environment). At
sites 2 and 3 more compressed air was being generated than indicated in the application: 79%

more and 20% more for sites 2 and 3 respectively. Compressor loading has an impact on
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energy savings, especialy if alag compressor gets triggered on due to the increase in

compressed air demand.

4. Assumptions made for important parameters affected savings. At sites 2 and 3 there were
poor assumptions made as to how equipment operated. At Site 2 the application’s analyst
assumed the base-case desiccant dryer operated in atimed mode (i.e. every 8 hours the
dryer’ s regenerative cycle operated and purged considerable air each cycle). The evaluation
found the dryer (which was also used in the installed-case) to have dew point controls, which
causes far fewer purge cycles and consequently far less purge air iswasted. Another error in
the analysis of savings at Site 2 had the relatively inefficient base-case compressors (the ones
that were replaced as part of the project) supplying the air being purged by the dryers. The
replaced compressors were oil-flooded and in practice would not have served the desiccant
dryers; instead the site' s oil-free compressors, which had better performance, supplied purge
air to the dryers. Asaresult the application’s savings were higher than they should have

been.

At Site 3 the application accounted for the removal of an old desiccant dryer which added
1.2% to savings. Sinceit was a Design 2000plus project, these added savings should not

have been included.

5. Inconsistencies in implementation and/or operation of installations affected savings. At Site
2, adesiccant dryer was added to the output of the new compressor to top off drying air from
the compressor’s heat of compression dryer. At Site 3, the new cycling refrigerated dryer was

being run in its non-cycling mode thus dryer savings never materialized.

1.7 Recommendations
Most tracking analyses’ results were substantially different from the evaluated results. The main

reasons for the differences are noted above. In general, techniques that can be improved upon,
amost universally, are:
e Improveanalysis methodology with system load bin analysis.
Most compressed air system analyses are based on extensive metering of operating
compressors, which isasit should be. However, more often than not, that detailed datais

simply averaged to obtain a single operating point (or afew single points representing work
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shifts), which the rest of the analysisisthen based on. As noted above, large air compressor
performance (air output versus energy input), varies non-linearly with loading, and energy
savingsis highly dependent on loading. By averaging the extensive amount of collected data,
non-linear compressor performance characteristics are linearized and substantial error may be

introduced.

A more appropriate way to analyze compressed air projectsisto take all the data, irrespective
of shift or day of the week and perform afrequency analysis to develop bins of operation (e.g.
the system produces X3 cfm, Y 1% of the time; X, cfm, Y 2% of thetime; etc.) Nearly al air
compressor performance curves can be easily broken into three parts, therefore at |east five
bins should be derived from the data when there is only one compressor operating: three for
air generation, one for idling and on for switched off. If multiple compressors operate the

data should be broken down into more bins.

e Record meter data at higher frequency to capture compressor idletime
Another aspect of the single-point analysis “syndrome’ is using metering data that was
recorded in relatively long increments. Many consultants/vendors record data in one hour
increments. Since compressor datais being recorded (National Grid has done well in
requiring detailed metering to support custom compressed air incentive applications), it
would be easy for the applicant (or their consultant/vendor) to record operating datain 5
minute intervals (or more frequently). By recording in smaller time increments a key
parameter can be documented. Air compressors of 25-hp or more do not shut off as they
become unloaded, instead an internal clock is tripped and after 10 minutes (adjustable) of
idling they will shut off. That is 10 minutes of operation at about 25% of their full load kW
while generating O cfm (i.e. the compressor is “infinitely inefficient”). For aproper analysis
itiscritical to know if atrim compressor is off, idling or loaded, and that can only be
ascertained by having a data collection interval less than the “time-out” clock setting of

typically 10 minutes.

e Improveestimates of operating hoursand system loads.

Detailed conversations with operations staff and plant management are needed to better
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understand seasonal production cycles, plans for use of new equipment in relation to existing

equipment and plans to add new compressed air using equipment.

e Ensurethat customer hasbeen trained on how to use new equipment.
Customer training is aready arequirement; however, during post-installation inspections,
utility staff that signs off on a project need to ask questions of the user/operator to make sure
aproper understanding of equipment operation has been transferred. It is critical to operate

new equipment properly to achieve long-term energy savings.

e Fully document base-case and proposed-case equipment.
For Design2000plus projects, it isimperative that base-case equipment be documented.
Equipment manufacturer’s cut sheets, for the specific model referenced and performance data
for that specific model should be included with the project documentation. Similar data
needs to be provided for proposed-case equipment. Specifically, for air compressors, CAGI
sheets should be required for both the base- and proposed-cases.

Especialy important for nearly all custom projectsis to document the type of controls used
since the control of equipment istypically has the most impact on energy use and savings.
For example, controls that trigger regenerative cycles for desiccant dryers (either based on
time or dew point) needs to researched and documented, instead of simply assumed, since a
dryer’s energy use is substantially influenced by how it is controlled. The type of capacity

controls used by an air compressor also has alarge impact on its energy consumption.

1.8 Description of How Results Are Used in Savings Calculation
The site-specific results reported here will be used to cal culate case-weighted realization rates for

each of the four savings parameters for the entire Custom Process group population. These
realization rates will be applied to al sitesin tabulating the net energy and demand savings for

Custom Process installations.
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Table 1-2: Custom Process Projects—Summary of Results

NGrid TRACKING EST. SVGS

UTSEVALUATION SVGS

RATIO UTS/ TRACKING

On- Peak Coinc. On- Peak Coinc. On- Peak Coinc.

UTS|EI/| LOC APPL CUSTOMER Peak | Sum. | Wint. Peak | Sum. | Wint. Peak Sum. | Wint.
ID | D2 ID # TYPE kWh/yr % kw kw kKWh/yr % kw kW || kWhiyr % kw kw
1 | Bl | 2215929 | 525159 |Bottling Facility 104,716] 40%| 14.26| 14.26|| 105,257| 46%| 13.82| 14.32|| 101% | 115% | 97% | 100%

2 | El | 41632740 | 525509 |Plastic Manufacturer 862,866] 0%| 99.99|100.00]| 1,480,359 47%|170.70|154.23|| 172% - 171% | 154%

3 | D2| 4157389 | 525993 |Bottling Facility 325,620 47%| 37.60| 37.60|| 411,839| 55%| 56.20| 55.57|| 126% | 118% | 149% | 148%

El Subtotal 967,582| 4% 114.25( 114.26|| 1,585,616 47%]|184.52|168.55|| 164% | 1082% | 162% | 148%

D2 Subtotal 325,620| 47%| 37.60( 37.60|| 411,839 55%]| 56.20| 55.57|| 126% | 118% | 149% | 148%

Tota |1,293,202( 15%| 151.85| 151.86|| 1,997,455| 49%|240.72(224.12|| 154% | 322% | 159% | 148%
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Impact Evaluation of 2008

Custom Process Installations - Part lll

Introduction

The purpose of this study was to evaluate the energy savings and peak demand reductions for five sites which were
randomly selected from projects that were installed in 2008. The projects were evaluated to quantify total annual
energy use reduction, summer and winter on-peak demand reductions, and the percent of energy saved during peak
hours. Sebesta Blomberg was commissioned by National Grid to complete the evaluation of these five sites.

Description of Evaluation Methodology

Tracking Analysis

The tracking analysis (TA) Study for each site outlined the proposed project and provided energy analysis and
projected savings. The estimated peak power demand and operating time of the new equipment was incorporated
using metered data for one site. Two weather dependent sites were analyzed using 30-year average weather bin
data. Published performance data for new and baseline equipment was used in the analysis for Design 2000plus

projects. Historical site provided data was also used to predict future performance.

Evaluation

Evaluated savings were calculated based upon measured electrical data, site-provided trend and production data,
and other pertinent information as applicable. Power meters were installed on the power feeds to the new/retrofit
equipment to measure its total true power demand, capturing all losses associated with any internal components. A
hand held power meter was used to ensure that the metering equipment and available building management system
(BMS) data were recording accurately. The power meters measure voltage, amperage and power factor for a true
power reading. Metering was left in place for a minimum of two weeks and trended at an interval of 1 minute.
Coincident site data for the metering period was used to develop correlations to the metered data. Metered data
was extrapolated to estimate energy usage for a full calendar year. Data from the TA study, if deemed valid and
useful, was used in the evaluation analyses. Two sites were revisited in the summer and winter months due to the
electrical usage weather dependency. The TA analyst’s approach was utilized wherever possible then built upon as
necessary to accomplish the necessary detail of the evaluation.

Impact Evaluations of 2008 Custom Process Installations-Part III Sebesta Blomberg & Associates, Inc
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Before the Site Visit

Before the site visits, the initial TA Studies were reviewed as well as commissioning reports and savings
calculations. The calculations were reviewed to document what assumptions were made, what pre-retrofit metered
data was available, and to determine if the calculations could be used in the evaluation or if they would have to be

modified.

Sebesta Blomberg produced Measurement and Verification (M&V) plans for each site for National Grid’s review.
These plans provided a synopsis of the project and what our approach would be on-site to accurately evaluate each
site. The National Grid study manager reviewed and commented on the M&V plan for each site, and these
comments were incorporated accordingly. Once a site’s evaluation plan was approved, the customer’s National
Grid account manager was informed that the initial evaluation site visit was being scheduled so they could choose
whether or not to participate in the customer contact. Sebesta Blomberg called the site contact to make an initial
introduction and schedule the site visit.

At the Site

Sebesta Blomberg’s engineers and the National Grid study managers visited all five sites of this study to review
the installations and how they were currently being applied and operated. Two of the sites were weather dependent
so were therefore visited during both warm and cold weather periods. The onsite staff was interviewed about the
equipment and operations related the installed energy efficiency project under evaluation. Metering equipment was
installed to measure the true power demand and consumption of the new equipment, on older equipment if it was
deemed to be a suitable match to any pre-retrofit equipment and, in some cases, to simply monitor equipment
operating hours. Hand held meters were also used to verify the accuracy of the installed metering equipment
and/or site BMS data, and to validate metered data that was available from the TA Study so it could be re-used
with confidence. Data trended by the site’s controls system was reviewed and trends were set-up to be used in the
evaluation. Other miscellaneous data such as equipment production levels, service slips, and liquid nitrogen
purchase information was procured.

The sites were visited once again to remove the meters after they had been in place for a minimum of two weeks.
At one site, only site provided trend data could be used since metering could not be installed without shutting
down the new equipment and this was unacceptable to the customer. The site trended power data was verified to
be accurate compared instantaneous readings performed during the evaluation, and was consistent with previous

power data recorded during the project’s commissioning phase.

Data Analysis

Sebesta Blomberg used the metered data and site provided trend data to develop estimates of annual energy
consumption, the percentage of energy saved during peak hours, and the summer and winter on-peak diversified
demand reductions. In addition to the data attained on-site, two sites required the use of manufacturer’s published

Impact Evaluations of 2008 Custom Process Installations-Part III Sebesta Blomberg & Associates, Inc
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performance data or equipment selection software. This information was used to evaluate the new equipment.

When possible, the base case and pre-retrofit case information was taken directly from the tracking analysis and
updated as necessary to match the current operating conditions at each site. Two of the five tracking studies
included power metering data that was able to be used in the evaluation analysis.

Presentation of Results

Draft evaluation site reports along with the coinciding calculations were submitted to the National Grid study
managers for review and comment. National Grid reviewed the calculations and provided comments to Sebesta
Blomberg. This interactive process continued until National Grid was satisfied with the calculations’ repeatability
and thoroughness of the analysis. The identical process was utilized to complete the site report with the goal to
provide a level of detail that would allow a reader to ascertain how the study was accomplished and how the
analysis was completed. The site reports compared the findings of the evaluation study to the TA study estimates
regarding the projects’ energy consumption, percent energy saved on peak, and summer and winter on-peak
demand reductions. The reasons for any discrepancy were stated and primarily include inaccurate assumptions

used in the TA study, changes in site conditions or operating parameters, or equipment operational issues.

Attached to this document are the site reports for each site. The site reports are organized with a Summary section
which states the results of the evaluation. The Description of Project section provides details about the site and the

project that is being evaluated. The Evaluation Methodology section states the methodology that was used in the

TA study and what was used for the evaluation. The Verification of Equipment and Operating Parameters section

describes site observations relative to what was expected and provides tables and figures of all the collected data
that was used in the evaluation with descriptions throughout explaining the data and its origin. Lastly, the Savings

Analysis and Verification section contains the quantitative results of the evaluation. This section also provides

assumptions made during the TA analysis and evaluations, results of the analysis of the metered equipment,
differences between the tracking and evaluation studies, and a conclusion. Supporting appendices for each site
report include the raw metering and trend data and other pertinent supporting information used in the analysis.

Description of Sample Projects

Below brief descriptions of each project are presented.

Site 1: Application 523025 installed a high efficiency process chiller equipped with a variable frequency drive in

lieu of the baseline energy code minimum chiller. This was a Design2000plus (D2) project.

Site 2: Application 525965 replaced the site’s Roll Mill Line #2 extruder with an extruder gear pump. This was
an Energy Initiative project.

Impact Evaluations of 2008 Custom Process Installations-Part III Sebesta Blomberg & Associates, Inc
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Site 3: Application 530524 replaced the site’s old nitrogen generator which was at the end of its useful service life
with a new nitrogen generation plant using compressors and liquid nitrogen instead of installing a new
swing adsorption generation plant similar to the original plant. This was a Design 2000plus (D2) project.

Site 4:

Energy Initiative project.

Site 5:

speed drive control and the addition of a new 600-hp high efficiency, variable speed high stage ammonia
compressor at a refrigeration plant. The project also included controls updates with the intention to raise
the intermediate suction pressure to reduce high stage power use. This was a Design 2000plus (D2)

project.

Results

Tables 1 through 5 lists the tracking estimates, evaluated savings, and the ratio of the evaluated estimate to the
tracking estimate for each application evaluated. Table 6 provides a summary of five sites’ aggregated annual
energy reduction, percent energy saved on-peak, and summer and winter on-peak diversified demand reductions.
These results will be combined with the evaluated results for ten other sites, included in reports Part I and Part II,

to determine realization rates for all Custom Process installations.

Peak hours used in the evaluation are 6 AM to 10 PM on weekdays with the exception of seven standard holidays.
The summer on-peak period includes all hours between 1 PM and 5 PM on non-holiday weekdays during the
months of June, July, and August, while the winter on-peak period includes all hours between 5 PM and 7 PM on

non-holiday weekdays during the months of December and January.

Application 524928 installed variable frequency drives on 14 injection molding machines. This was an

Application 531672 included conversion of the two existing booster ammonia compressors to variable

Table 1 - Summary Table - Site 1 - Application 523025

Savings Quantity Tracking Estimate | Evaluated Savings | Evaluated/ Tracking
Annual Energy, kWh 1,029,866 197,645 19%
Percent Energy On-Peak 45% 42% 93%
Summer Peak Diversified kW 541 (4.5) (8%)

Winter Peak Diversified kW 104.7 39.0 37%

Table 2 - Summary Table - Site 2 - Application 525965

Savings Quantity Tracking Estimate | Evaluated Savings | Evaluated/ Tracking
Annual Energy, kWh 454,761 496,822 109%
Percent Energy On-Peak 90% 90% 100%
Summer Peak Diversified kW 88.8 65.0 73%

Winter Peak Diversified kW 88.8 43.6 49%
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Table 3 - Summary Table — Site 3 - Application 530524

Savings Quantity Tracking Estimate | Evaluated Savings Evaluated / Tracking
Annual Energy, kWh 4,551,124 4,813,133 106%
Percent Energy On-peak 51% 46% 91%
Summer Peak Diversified kW 519.5 574.6 111%
Winter Peak Diversified kW 519.5 574.6 111%
Table 4 - Summary Table — Site 4 - Application 524928
Savings Quantity Tracking Estimate | Evaluated Savings | Evaluated/ Tracking
Annual Energy, kWh 440,176 262,246 59%
Percent Energy On-peak 46% 64% 139%
Summer Peak Diversified kW 50.39 38.55 76%
Winter Peak Diversified kW 50.39 38.42 76%
Table 5 - Summary Table - Site 5 — Application 531672
Savings Quantity Tracking Estimate | Evaluated Savings | Evaluated/ Tracking
Annual Energy, kWh 453,562 211,306 47%
Percent Energy On-Peak 38% 39% 103%
Summer Peak Diversified kW 44.0 21.5 48%
Winter Peak Diversified kW 54.4 24.7 45%

Table 6 - Summary Table — All Sites Combined
Savings Quantity Tracking Estimate | Evaluated Savings | Evaluated / Tracking
Annual Energy, kWh 6,929,489 5,981,152 86%
Percent Energy On-Peak* 51% 50% 97%
Summer Peak Diversified kW 757 695 92%
Winter Peak Diversified kW 818 720 88%

* The values shown are weighted by the sites annual energy savings.

Discussion of Results

project’s results when compared to the tracking estimates:

As shown in Tables 1 and 6, Site 1 poor performance had a major impact on the combined results of the five sites.
Despite this site, the overall results while shy of their goals are still successful projects. Site 1’s performance can
be improved if the sub-systems were investigated more thoroughly. Tables 7 and 8 provide the primary reason for

each site’s discrepancy for annual energy and summer peak demand reductions. The following issues impacted the
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1. Site 1 was negatively impacted by the process cooling loop that the chiller serves as well as the cooling

tower system supplying cooling water to the chiller. The cooling towers appear to be undersized. Also, the
tower fan VFDs (2) operate at 60 hertz for most of the year except in very cold winter operations. The
control strategy on the VFD was unknown by plant personnel and they were unaware of how to make

setpoint changes. The site could benefit from more training.

2. Site 1 is operating the chiller with a 4°F lower leaving water temperature setpoint than design which
increases the demand on the cooling water system. The site production increases with colder chilled water
thusly the operators are maximizing production while sacrificing performance of the chiller which the TA
analyst could not predict. The colder the water that a chiller must produce, the more energy is needed per
ton of cooling.

3. Site 2 production estimate made by the TA analyst was far in excess of the actual production of the new
machine. The TA analyst assumed that site would use the new, more efficient machine for a greater
percentage of the overall plant’s production than the pre-retrofit equipment had handled. This was not
found to be the case.

4. Site 2 operated 5 days per week while the TA study was being conducted, but the schedule has changed so
the equipment only operates 4 days per week. The average weekly operating hours are approximately the
same. Summer demand savings were therefore discounted by 20%. Also, the tracking estimate assumed
the equipment was operating near full output throughout the demand period. In fact, much of the

equipment only operated for 2 of the 4 peak period hours and at a decreased load.

5. Site 3’s booster compressor is air-cooled by a 2-hp fan instead of water-cooled as assumed in the tracking
analysis which caused a slight energy penalty.

6. Site 4 was impacted by an overestimate by the TA analyst on the operating hours of the injection molding
machines. The demand calculation methodology was also flawed.

7. Site 4 had one machine out of the fourteen that had not been operable for some time due to control issues

so savings were not included for this machine creating a 7% deficit upfront.

8. Site 5 assumed that additional energy could be saved by an increase in intermediate suction pressure;
however this change was not possible due to suction pipe restrictions to cooler evaporators which could
have been determined during the TA study.

9. Site 5’s tracking savings estimates were based on an approximation of plant operations from machine
room submeter data that developed inaccurate cooling loads and modeling of equipment staging.

10. Site 5 tracking estimate was adjusted after the project was chosen to go to implementation. Project
documentation indicates that subsequent to the TA study, savings were reduced 20% after National Grid
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was less than modeled. Since the modeling was based on incorrect power data, the projected load

estimates indicated in the TA study are inaccurate. Details of how the 20% savings reduction value was

derived are not available.

11. Site 5’s commissioning agent concluded that energy savings were at about 32% of the savings initially

projected in the TA report; however, since the program year had already closed, the project’s tracking

savings could not be adjusted based on this finding.

Table 7 - Summary Table — Primary Reasons for Discrepancy of Energy Savings

Site Application

Eval/Tracking

Primary Reason for Discrepancy of Savings Estimate

1 523025

19%

The sites cooling tower system is not providing cooling water at
the correct temperatures. Process loads are highly variable which
is attributing to the unstable chiller operation. The chiller does not
operate below 52 Hz and operates at 60Hz whenever the outside
air temperature is above 62°F. The chiller operates in a surge
prevention mode for most of its operation.

2 525965

109%

Despite a lower production rate than the tracking estimate, the
new machine proved to have lower energy intensity, kWh/Ib, than
estimated which offset the effect of the lower production of the
machine.

3 530524

106%

The increased energy reduction was due primarily to a reduction
in observed compressor efficiency compared to manufacturer’s
rated performance: The actual airflow and kW trend data provided
by the site for the installed compressors was compared against
manufacturer’s data for rated airflow and kW. This performance
comparison revealed the main air compressor is performing at
94% of its rated performance; i.e. for the same flow levels, rated
KW is only 94% of the actual kW demand. This information was
then applied to the evaluated analysis by applying a 94%
adjustment factor to the base case main air compressor rated kW
values.

4 524928

59%

The reduction in savings can be attributed to lower actual annual
equipment operating hours than expected. On average, the
equipment runtime was 31% less than the reported equipment
operating hours in the TA Study.

5 531672

47%

The reduction in savings is primarily due to inaccurate load
estimates in the tracking analysis. The tracking savings
estimates are based on an approximation of plant operations from
machine room sub-meter data that developed inaccurate cooling
loads and modeling of equipment staging. The primary difference
in savings is due to tracking analysis method versus any
identified equipment performance or operating issues that
negatively affects the efficiency of the refrigeration plant.
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Table 8 - Summary Table — Primary Reasons for Discrepancy of Summer Peak Demand Reduction

Site

Application Eval/Tracking Reason for Discrepancy

1

523025 -8% | Same as Table 7.

The tracking estimate assumed the equipment was operating
near full output throughout the demand period. In fact, much of
the equipment only operated for 2 of the 4 peak period hours and
525965 73% | at a decreased load.

530524 111% | Same as Table 7.

To calculate demand reduction, the TA Study assumed the
project savings divided by the total facility hours. While this is
reasonable for equipment that operates consistently during facility
hours, the site’s equipment is frequently idle within plant
operating hours and therefore this method is an inaccurate
methodology for estimating demand impact. A more accurate
method is to use equipment specific demand reduction and
524928 76% | machine operating hours.

531672 48% | Same as Table 7.

Recommendations Based on This Evaluation

Sebesta Blomberg has the following recommendations for Tracking Analysts.

1. Engage the site personnel who will be directly responsible for the operation of the equipment to ensure
that assumptions made regarding the equipment’s operation are understood by the operators. (Sites 1, 2, 4,
5)

2. Energy analysis and assumptions must be clearly stated and explained to allow for future diagnosis if the
projects are not performing as estimated. (All Sites)

3. Sensitivity analysis should be performed for key variables so their impact to the projected savings is fully
understood. (Sites 1, 2, 4)

4. For equipment that is reliant on the performance of other sub-systems, the sub-systems must be evaluated
to the level of detail that the major equipment is in order provide a comprehensive operating profile of the
complete system. (Sites 1, 5)

5. The impact to the overall electrical distribution system should be included in the analysis to reveal the net
impact to the system. Site 3 experienced a bigger than expected increase in liquid nitrogen used. This was
considered to be a non-electric penalty in the TA analysis because it is a non-electric penalty to the
customer. However, the additional liquid nitrogen consumed by the customer requires energy in its
generation process, and should be considered an electric penalty outside the boundary of the customer
facility.
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1 Introduction

OVERVIEW

National Grid provide technical and financial assistance through the Energy Initiative and Design
2000plus programs to commercial and industrial customers for equipment and building energy efficiency
improvements. “Custom” projects in these programs are customer- and site-specific and are justified as
cost-effective using estimates of the projected energy and demand savings. Savings are estimated by
comparing the proposed energy efficient equipment to the energy consumption of the existing equipment
for retrofit projects or by comparing the proposed equipment to a baseline efficiency for new construction
or time-of-replacement projects.

This report presents the results of an impact evaluation performed by L&S Energy Services (L&S) of two
Custom Comprehensive projects completed in 2006 under the Design 2000plus program. The report is
organized into three sections. This introduction presents an overview of the impact evaluation and
summarizes results, conclusions and recommendations applicable to this and future evaluations. Section 2
contains a more detailed presentation of data collection methods, instrumentation, and modeling tools
used for the evaluation. Finally, the individual site reports are presented in Section 3.

OBJECTIVE

The objective of the impact evaluation is to provide verification or re-estimation of energy and demand
savings for Custom Comprehensive projects for which incentives were paid in 2006. Custom
Comprehensive projects are multi-measure installations in new buildings or major renovations where
savings are usually calculated using building simulations to capture interactive effects. L&S determined
annual energy savings, summer coincident peak demand savings (diversified), winter coincident peak
demand savings (diversified), and percent on-peak energy savings. Energy and demand savings were
quantified for a sample of two sites so that National Grid can set appropriate financial incentive levels and
eligibility criteria for future years, accurately predict energy and demand savings accomplished through
the rebate programs, and demonstrate savings to regulators and other interested parties.

DESCRIPTION OF SAMPLE PROJECTS

National Grid selected a sample of two Custom Comprehensive projects for the impact evaluation out of a
population of five 2006 projects. These sites are designated by their Design 2000plus application numbers
throughout this report. Application #511077 is a 220,000 square foot, three-story office building in
Attleboro, Massachusetts. Application #511458 is a 128,470 square foot academic building with an
attached student residential building on a university campus in the suburban Boston area.

Tables 1-1 and 1-2 list the energy conservation measures included in each project along with tracking
estimates of annual energy and diversified demand savings. The total savings shown at the bottom of each
table consider interaction between all of the individual measures.
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Table 1-1: Tracking Estimates of Annual Energy and Demand Savings for Measures Implemented
at Design2000plus Application #511077

emand Savings (k) ATTUAIENeIOY  Savings

Description of Measure Summer Winter (kWh) On-Peak
1 Enhanced Lighting Controls 4.3 33.4 92,492
2 Daylighting Controls 53.1 0.5 112,036
3 Optimized Lighting Fixtures 78.5 42.9 225,351

4 Static Press_ure Reset for 32.0 16.2 78.293
Rooftop Units

Occupancy-based Controls for

5 Terminal Units 0.0 3.7 32,414
6 VFDs for Hot Water Pumps 0.1 1.8 5,653
All Total Interactive Savings* 131.2 85.8 469,676 78%

1. Interactive Savings will not equal sum of individual non-interacted results

Table 1-2: Tracking Estimates of Annual Energy and Demand Savings for Measures Implemented
at Design2000plus Application #511458

Demand Savings (kW) AnnuaI.Energy Savings
Savings Percent
Description of Measure Summer Winter (kWh) On-Peak
Upgrade EMS Programming for
! Air Handling Units 130 1.7 59,990
” Occgpan-cy-.based Controls in 8.2 07 15,600
Music Building
3 Window Upgrade 134 0.0 11,280
4 Prgmlum Efficiency 325-ton 36.4 00 52760
Chiller
5 Cooling Tower Fan with VFD 6.2 0.0 5,474
6 Upgrade C.hlller and Tower EMS 12.4 0.0 34,010
Programming
7 Demand F:qntrol Ventilation in 6.2 13 5.625
Music Building
8 Varlgble volume CHW System in 8.4 00 20,690
Residence Hall
All Total Interactive Savings* 90.7 4.5 268,015 32%

1. Interactive Savings will not equal sum of individual non-interacted results
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All of the measures were originally evaluated in Technical Assistance (TA) studies completed by program
technical assistance providers in 2005. The TA providers estimated energy and demand savings using the
eQUEST hourly building energy simulation program. Each measure was screened individually for cost-
effectiveness, then the recommended measures were combined and compared to the baseline building to
determine final comprehensive savings.

EVALUATION APPROACH

The evaluation effort relied on site inspection of the measures, building operation staff interviews, spot
power measurements, field monitoring, energy management and control system (EMCS) trend data, and
data analysis to “true up” eQUEST building energy simulation models developed by the Technical
Assistance provider. L&S engineers performed the initial field work at both sites during the summer of
2007. The primary objective of this effort was to obtain sufficient data to adjust key simulation input
variables. Data loggers were installed on key systems affected by the energy conservation measures.
Battery-powered time-of-use (TOU) data loggers were deployed to verify lighting and motor operating
schedules if not available from other sources. Power meters or current recording data loggers were
installed to capture load variations on specific motor and chiller applications. These data loggers were
reserved for variable load applications on systems with the highest portion of project savings. Data
collection occurred for a sufficient period of time to capture a range in loading conditions given the
project schedule so that seasonal variations could be observed.

In addition to the monitored data, the building energy management and control system (EMCS) was used
as a source of data on system operation. EMCS trend data on specific points selected by L&S was setup
and collected by the customers and subsequently reviewed by L&S to reveal how systems operate over
time and help true up the eQUEST model.

The model developed by the TA provider with all measures implemented was modified by L&S, as
necessary, to reflect conditions observed in the field and calibrated to reflect the metered and monitored
data.

The primary means of calibration was to true up the model so that the predicted energy use or operational
performance of the system affected by the measure approximates actual characteristics over the selected
monitoring period. This approach provides the most reasonable estimate of simulated performance and
energy use for the system and, therefore, a best estimate of energy savings for the individual measures
and the comprehensive project. Since calibrating the entire building model to actual energy use was of
secondary importance, observation of building systems outside of those affected by the measures was
limited. We believe this approach is more valid than calibrating the entire building to actual energy use
since it focuses on the measure.

Once calibration was achieved, savings were determined for each measure individually and for all of the
measures combined. The baseline eQUEST model for each measure was simulated so that all of the other
measures were implemented. This approach provides interactive savings for the individual measures and,
therefore, the best estimate of actual savings for each measure. A building baseline model with no energy
conservation measures was developed and compared to the final calibrated model with all measures
implemented to provide total project (i.e., comprehensive) savings.

Savings results were determined for four savings parameters: annual energy, annual energy saved during
on-peak period, and summer and winter demand savings during the summer and winter peak periods,
respectively. The peak periods used to determine evaluated demand savings are consistent with the on-
peak demand periods defined by 1SO — New England. Summer on-peak demand reduction is the average
demand reduction over all hours between 1 PM and 5 PM on non-holiday weekdays in June, July and
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August. The winter on-peak demand reduction is the average demand reduction over all hours between 5
PM and 7 PM on non-holiday weekdays in December and January.

The evaluation results for all individual ECM savings were developed differently than in the TA model
(tracking estimates) and thus should not be exactly compared. The tracking analysis calculated individual
ECM savings as the difference between the baseline model and the baseline plus the ECM, so the tracking
savings represents savings gained by adding that ECM to the baseline case. The evaluation calculated the
ECM savings as the difference between the package (all measures) model and the package minus the
ECM, so that the evaluation savings represents the savings lost by removing that ECM from the package
case. Because of the different methods, the evaluated ECM savings will be slightly less than the tracking
savings for a given measure.

Because different approaches were followed to evaluate each individual measure, the comparison of TA
and evaluation savings by measure may not be on an equal basis. While evaluation savings for each
measure are fully interactive, the TA measure savings may not be. However, for both the TA Study and
evaluation comprehensive savings are the difference between the baseline building and the building with
all measures implemented so the comprehensive results can be directly compared.

EVALUATION RESULTS

Tables 1-3 and 1-4 summarize evaluation annual energy and diversified peak demand savings for the two
projects. The percent of the total annual energy savings that occur during the on-peak period as well as
the ratio of evaluation to tracking estimates of savings are also shown. The ratio of savings estimates, or
realization rate, is listed as a percentage. Individual measure savings and total comprehensive savings,
which include interaction between all of the measures, are presented for each project.

The site-specific results presented in this report will be used to calculate case-weighted realization rates
for each of the four savings parameters for the entire Custom Comprehensive program population. These
realization rates will be applied to all Custom Comprehensive sites that were paid incentives through the
Design 2000plus program.

For the office building site (Application #511077), evaluated annual energy savings for the entire project
are 549,950 kWh, an increase of 80,274 kWh over the TA estimate of 469,676 kWh. The new estimate
represents a 17% increase in savings over the TA estimate. This increase is seen even though the
evaluated savings for ECM2 Daylighting Control are zero as the measure was not operational. The
evaluation found that the hours of operations, and hence the predicted baseline system use, were greater
than assumed in the TA model. This then offered more potential for the other ECMs (all but ECM2 that
wasn’t operational) to save energy.
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Table 1-3: Energy and Diversified Peak Demand Savings for Application #511077

Evaluated Savings

Evaluated/Tracking

Electric Winter Electric Winter
Annual Electric] Savings % |Summer Peak Peak kW  |Annual Electric] Savings % | Summer Peak Peak kW

Energy (kWh) On-Peak |kW Diversified] Diversified | Energy (kWh) Diversified

1 65,821 7.6 32.2 71.2% 176.7% 96.4%

2 0 0.0 0.0 0.0% 0.0% 0.0%

3 259,440 71.6 45.0 115.1% 91.2% 104.9%

4 129,714 38.6 18.3 165.7% 120.6% 113.0%

5 45,263 -3.8 9.6 139.6% N.A" 259.5%

6 11,655 1.4 1.4 206.2% 1400.0% 77.8%

Total

Interacted ® 549,950 86.7% 115.6 130.2 117.1% 111.2% 88.1% 151.7%

1. Tracking Estimate of Summer Peak kW Savings was zero, so Evaluated/Tracking ratio could not be calculated
2. Interactive Savings will not equal sum of individual non-interacted results

Total annual energy savings for the university building project (Application #511458) are 194,331 kWh,
which is 73,774 kWh or 17.5% lower than the TA estimate of 268,105 kWh. The loss of energy savings
comes from the building not being operated in the way proposed in the original TA study. The study
included energy savings that relied on control strategies that were either never fully implemented or were
over-ridden by building operators at some point after their installation and commissioning.

Table 1-4: Energy and Diversified Peak Demand Savings for Application #511458

Evaluated Savings

Evaluated/Tracking

Electric Winter Electric Winter
Annual Electric] Savings % |Summer Peak Peak kW JAnnual Electric] Savings %] Summer Peak Peak kW
Energy (kWh) On-Peak [|kW Diversified] Diversified | Energy (kWh) Diversified
1 22,281 5.1 0.7 37.1% 39.2% 41.2%
2 5,828 2.1 0.1 37.4% 25.6% 14.3%
3 6,454 2.8 15 57.2% 20.9% N.A"
4 64,387 25.7 1.3 122.0% 70.6% N.AY
5 2,202 2.3 0.0 40.2% 37.1% N.A
6 93,911 32.0 24 276.1% 258.1% N.A!
7 5,351 5.8 -3.1 95.1% 93.5% -238.5%
8 15,934 4.6 0.0 77.0% 54.8% N.A"
Total
Interacted ® 194,331 66.3% 64.2 5.5 72.5% 207.2% 70.8% 121.7%
1. Tracking Estimate of Winter Peak kW Savings was zero, so Evaluated/Tracking ratio could not be calculated
2. Interactive Savings will not equal sum of individual non-interacted results
Page 5
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Table 1-5 compares total comprehensive savings for the two projects in the sample. For both sites
combined, the evaluated energy savings are 0.9 % higher than tracking estimates'. Summer and winter
peak demand savings are 19% lower and 50.2% higher, respectively. Percent on-peak energy savings are
32.8% higher than tracking estimates. Specific reasons for discrepancies between evaluation and tracking
estimates of savings for each individual measure are presented in the site reports included in the appendix.

Table 1-5: Total Comprehensive Energy and Diversified Demand Savings for Sample

Tracking Savings

Evaluated Savings

% Electric Winter % Electric Winter
Annual Electric| Energy Summer Peak Peak kW  JAnnual Electric] Energy On- |Summer Peak Peak kW
511077 469,676 78.0% 131.21 85.80 549,950 86.7% 115.60 130.20
511458 268,105 32.0% 90.71 4.52 194,331 66.3% 64.20 5.50
Total
Combined 737,781 61.3% 221.92 90.32 744,281 81.4% 179.80 135.70

Evaluated/Tracking

% Electric Winter
Annual Electric] Energy On- | Summer Peak Peak kW
Energy (kWh) Peak kW Diversified] Diversified
511077 117.1% 111.2% 88.1% 151.7%
511458 72.5% 207.2% 70.8% 121.7%
Total
Combined 100.9% 132.8% 81.0% 150.2%

CONCLUSIONS AND RECOMMENDATIONS

The total of the evaluated electric energy savings of the two sites are 100.9% of the corresponding sum of
the tracking estimates. However, on an individual basis the evaluated electric savings at each site is
roughly 17% different than the tracking estimate — one higher and one lower. The summer and winter
peak diversified KW savings show a greater differential. Both sites have evaluated summer demand
savings lower than the tracking estimates. Interestingly both sites have evaluated winter demand savings
greater than the tracking estimates.

Much of the difference in the evaluated versus tracking estimates of savings can be attributed to
differences between the assumptions regarding building operating characteristics used by the TA in the
energy model and the actual building operation found in this evaluation. At one site the building
operating hours were found to be longer than assumed by the TA, hence there was more equipment
operation from which savings could be achieved. Note that this increase in electric energy savings would
have been even greater if it wasn’t for the lack of savings for one of the energy conservation measures
installed at that site that was no longer operational.

At the second site the evaluated energy savings were lower than the tracking estimates. This is due to the
manner in which the building is currently being operated. Several building system control strategies were
either over-ridden or changed by building personnel after occupancy of the building.

! Comparisons between evaluation and tracking estimates of the sum of the savings for the two sites combined are
not weighted to represent the population. Therefore, the realization rates presented in Table 1-4 do not represent
results for the population of Custom Comprehensive projects.
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Differences between tracking and evaluated savings can be explained mostly by the availability of
monitored data for the impact evaluation and a better understanding of how the installed systems are
actually operated and controlled. Data collected on the systems affected by the measures allowed for
calibration of the eQUEST models at the system level. For example, input power to fan motors on
variable air volume systems installed under the program were monitored for the evaluation. Also,
continuous chiller power monitoring was collected. Data collected on these systems were used to true up
the “as-built” eQUEST models to reflect actual conditions observed in the field. The system-level
calibration approach provided a best estimate of savings for each measure and the comprehensive
projects.

The TA provider developed their energy savings analysis based on assumed operating schedules based on
customer-provided information and typical equipment performance. The TA providers did not have
actual building data for use in developing their eQUEST energy models. Instead, they typically relied on
design data for specific measures for model inputs as well as customer interviews; hence differences in
savings estimates are to be expected. Also, in some cases system operation changed from when the TA
Study was completed and the evaluation performed.

The following process-related recommendations should be considered by National Grid to improve future
estimates of savings for the Custom Comprehensive end-use and to help ensure that the estimated savings
are realized for completed projects:

1. Enhanced commissioning and training would enable building operators to gain an improved
understanding of the energy-related impacts of altering equipment control strategies and
operation.

2. Tracking savings estimates should be adjusted based on the results of commissioning or if the
commissioning identifies equipment and systems that were not implemented as proposed (or
anticipated by the TA analysis). This would reduce the changes in savings values that are made
during the evaluation process.

3. Continue to foster open dialog between the program applicant (and their team) and the TA
provider. This will enable the TA provider to obtain as accurate as possible an understanding of
the building design and anticipated building operation.

4. Retain and provide to evaluator all program documents including design drawings and
specifications, submittals, model zoning diagrams, analysis spreadsheets, etc. as this would
enable the evaluator to have enhanced documentation over just the TA analysis report and current
program documents. The more thorough and comprehensive the documentation, the better the
evaluator can calculate the evaluated savings.
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2 Measurement and Evaluation Approach

OVERVIEW

The evaluation effort relied on site inspection of the measures, building operation staff interviews, spot
power measurements, limited field monitoring, energy management trend recording, and data analysis to
“true up” eQUEST building energy simulation models developed by the Technical Assistance provider.
The model developed by the TA provider with all measures implemented was modified by L&S, as
necessary, to reflect conditions observed in the field and calibrated to approximately +/- 20% of actual
energy use first at the system level (i.e., to monitored energy use at the affected load such as a chiller).
Savings were then determined for each measure individually and for all of the measures combined. The
same baseline assumptions included in the Technical Assistance Study were used for the impact
evaluation, unless observed/monitored building operating schedules necessitated making changes.

ON-SITE SURVEY AND DATA COLLECTION

L&S performed the initial field work at both sites during the summer of 2007. The primary objective of
this effort was to obtain sufficient data to adjust key simulation input variables. For example, setpoints
and operating schedules for HVAC equipment and systems were determined from monitored data, energy
management and control system trending, or from staff interviews. Additionally, the sequence of
operations for major equipment and systems were requested. Spot measurements of input power on motor
loads relevant to the analysis were also obtained.

Data loggers were installed on key systems affected by the energy conservation measures. Battery-
powered time-of-use (TOU) data loggers were deployed to verify lighting operating schedules, to
supplement data available from other sources (such as local controls or by staff interview). Power
recording data loggers were installed to capture load variations on a dimming lighting system and chiller.
These data loggers were reserved for variable load applications on systems with the highest portion of
project savings. In addition, trend recording of data available from energy management systems was also
used to provide actual equipment operation and status.

The evaluation was guided by a measurement and evaluation plan that was developed for each site prior
to commencing field work. The plan specified data requirements for each of the individual measures and
was developed from program documentation provided to L&S including the program application, energy
conservation report (i.e., Technical Assistance Study), Minimum Requirements Document (MRD) for
each measure, commissioning reports, and other miscellaneous support documentation. The specific
evaluation approaches defined in the work plan were refined during the site visit as required to account
for actual field conditions and again after monitored data were analyzed along with supporting
information gathered in the field. Evaluation priority was given to measures that provide a significant
portion of the project savings.

INSTRUMENTATION

Table 2-1 lists the instrumentation used at the sites. Several types of data loggers were deployed to
capture data on specific energy systems. Data points monitored by the loggers are defined in each of the
individual site reports. All of the loggers are compact, non-intrusive, and easy to install and remove. They
are described in more detail below.
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Table 2-1. Instrumentation Specifications

Instrument | Make/Model | Type |
Handheld Power Fluke Clamp-on power meter
Meter
Photo-Sensitive Dent Instruments / Smartlogger, time-of-use recorder
Time-of-use Logger | Smartlogger
Power Recording Dent Instruments / Three-phase power recording meter
Meter Elite Logger

Photo-Sensitive Time-of-Use Logger: This logger is placed within a lighting fixture, with the built-in
photocell facing the source of light. A magnetic or velcro strip is used to hold the logger in place in the
fixture. The lighting logger has a sensitivity adjustment to eliminate daylighting and stray light
interference. When the light fixture is turned on, the photocell detects light and the logger records an
“ON” event. When the light fixture is turned off, the photocell detects no light and an “OFF” event is
recorded. The logger records these changes in lighting status events with a time-stamp record that is
stored in battery backed-up memory. To access the monitored data, the logger is connected to a portable
computer via a cable and the data are downloaded to the computer. The raw data are converted to interval
runtime through the manufacturer’s proprietary software.

Power Meter: This three phase recording power meter measures several parameters including amperage
and true power over user defined intervals. Manufacturer’s proprietary software is used to program the
meter, display metered values, retrieve and, if desired, analyze the data. Data can be exported to
spreadsheet applications for special analysis.

eQUEST BUILDING ENERGY SIMULATION PROGRAM

eQUEST is a freeware, complete, fully interactive, professional DOE-2.2 simulation environment based
upon technology first developed for PowerDOE then enhanced for use in the current generation of
Windows operating system versions. eQUEST is a sophisticated, yet easy to use tool, which provides
professional results quickly. eQUEST was designed to allow users to perform detailed analysis without
requiring extensive experience in DOE-2 modeling. This is accomplished by combining a building
creation wizard, an energy efficiency measure (EEM) wizard and a graphical results display module plus
the full DOE-2.2 program. Additionally, eQUEST has a detailed building description interface mode that
includes 2-D and 3-D display of building geometry (including CAD file import for point-and-click layout
drawing), graphical display of HVAC equipment layout, and access to all DOE-2.2 input parameters and
summary/hourly report data. The detailed interface also includes the capability to describe and perform
parametric runs and the graphical display of results includes multi-run comparison graphics.?

2 Description obtained from DOE2 website - http://www.doe2.com/compare.html
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3 Site Reports

The individual site reports are presented in Appendix A and B. Each site report details the measurement
and evaluation approach, model calibration, data analysis, evaluation results, and comparisons of
evaluation savings to tracking estimates. All supporting documentation, such as eQUEST output reports
and analysis summaries are included in the appendix of each report.
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APPENDIX 8

DETAILED SAVINGS CALCULATIONS OF THE

2008 PROGRAMS



A02a Residential Lost Opportunity - Energy Star Homes Program

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) | (12) | (13) (14) (15) | (16) (17) (18) (19) (20) (21) (22) (23)
OneTime | Annual
- | TotE i Grosd "% | spillover | Summer | winter | Demand | Bnergy | Net | Net | Net | wn || tetime| kw | Lifetime |MMBTUs| MMBTUs|MMBTUS| Gallons | Non Non
MEENCRE QuEY)| Eress kWh L (Participant) | Diversity | Diversit: IS iy GRS L€ T Ll Reduction | (Years) | Years MWh Gas Oil Propane | Water Ener Ener
kW Rate P y Y| Factor Factor kW kw kW P gy A
Benefit Benefit
HEATING (Energy Star) 709 232.9 126,834 0.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 0.0] 0.0 2329 126,834 25 0 3,171] 8,547 876.0) 968.0) 0] $0| $0|
COOLING (Energy Star) 227.4 182,822 0.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 227.4 2274 0.0f 182,822 25 5,685 4,571 0 0.0f 0.0f 0] $0| $0|
DHW (Energy Star) 0.0] 69 0.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 0.0] 0.0f 0.0f 69 15 0 1] 1,234 152.0] 112.0] 0] $0| $0|
HEATING (Code Plus) 60| 310.3 (32,446) 0.00 % 0.00 % 0.000| 0.000 1.000] 1.000] 0.0] 0.0 3103 (32,446) 25 0 (811) 4,136 0.0] 2.0| 0 $0| $0j
COOLING (Code Plus) 40.14 18,500 0.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 40.1] 40.1 0.0f 18,5000 25 1,003] 463] 0 0.0f 0.0f 0] $0| $0|
DHW (Code Plus) 0.0 @ 0.00% 0.00 %)| 0.000] 0.000) 1.000 10000 0.0 0.0| 0.0| o 15 0 (0) 9 0.0| 7.0 0 $0 $0
CFL 16,931 778.8 795,757 0.00 % 0.00 % 0.000] 0.108 0.990 0.990| 833 833 169.6 787,799 7 583] 5,515 0 0.0f 0.0f 0 $50,285| $0
FIXTURES 668| 32.7 29,686 0.00 % 0.00 % 0.000] 0.108 0.960 0.960 3.4 3.4 6.9| 28,498 20 68| 570 0 0.0| 0.0| 0 $2,244] $0|
Totals 18,368 1,622.3] 1,121,221 354.2 3542 719.7) 1,112,076 7,338 13,478| 14,015] 1,028] 1,089 0] $52,530 $0]

Notes:

(1) Description = Description of ENERGY STAR Home end use or appliance measures installed.

(2) Quantity = Number of housing units or measures installed in 2009. For housing units, the quantity is only listed once under the heating end-use for Energy Star units and Code Plus units. The number represents the total number of single and multi-family units.
Any one unit may have multiple end-uses (heating, cooling, or domestic hot water) installed.

(3) Gross kW = Gross demand savings for all measures of this type.

(4) Gross kWh = Gross annual energy savings for measures of thistype.

(5) & (6) Free Ridership and Spillover estimates.

(7), (8) Summer and Winter Diversity factors are based on seasonal impact of individual measures.

(9), (10) kW and kWh Adjustment Factors. Adjustment factors for cfls and lighting fixtures come from the "2006 Energy Star Homes New Home Buyer Survey Report, Final Report," March 30, 2007, Page 124, Table 8.1.

(11) Net Peak kW = Net summer kW demand savings.

(12), (13) Summer and Winter kW = Diversified seasonal demand savings. GrosskW * (1 - Free Ridership + Spillover) * Seasonal Diversities* kW Adjustment Factor.

(24) Net kwWh Reduction = Annual energy savings reflecting all adjustment factors (Gross kWh * (1 - Free Ridership + Spillover) * kWh Adjustment Factor).

(15) Estimated measure life for heating, cooling, and domestic hot water measures jointly agreed upon by Massachusetts Program Administrators. Cfl lifetime from 2007 EEAR, Appendix 6, Study 10, fixture lifetime based on NEEP assumptions.

(16) kW Years = Lifetime* Net Peak kW.

(17) Lifetime MWh = Lifetime * Net kWh Reduction/ 1000.

(18) Gas saved annually due to heating and water heating, based on |CF International's proprietary DOE2 based building energy simulation model, BEACON, and REM/rate building energy simulation software.

(29) Oil saved annually due to heating and water heating, based on |ICF International's proprietary DOE2 based building energy simulation model, BEACON, and REM/rate building energy simulation software.

(20) Propane saved annually due to heating and water heating, based on ICF International's proprietary DOE2 based building energy simulation model, BEACON, and REM/rate building energy simulation software.

(21) Gallons of water saved.

(22) For cflsand lighting fixtures this benefit accounts for the longer replacement cycles of the equipment. NEB Factor * units* (1 - Free Ridership + Spillover).

(23) Program does not assume any Annual Non Energy Benefits.
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A02a Residential Lost Opportunity - Energy Star Homes Program

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) | (13) (14) (15) (16) | (17) (18) (19) (20) (21) 0(22) (23)aJ
. neTimg Annu
- | Tow | Todl | Free | Spillover | g e | \inger | Demand | Energy Net | Net | netkwh | Lifetime | kw  |Lifetimd MMBTUS|MMBTU|[MMBTU| Gallons | Non Non

Measure Description Quantity | Gross Gross | Ridership |(Participa Diversity | Diversity Adjustme| Adjustment|Net Peak kW| Summ| Winter Reduction| (Years) vears | MWh Gas sOil |sPropand Water | Energy | Energy

kw kWh Rate nt) nt Factor Factor er kW| kW Benefit Benefit
ACQIVES 63] 10.3 3,137 15.00%]|  0.00 %) 0.850] 0.000) 1.000} 1.000} 7.5 7.5 0.0) 2,667 18 134] 48 0 0 0 0 $0 $0
ACQIVNES 391 64.1) 19,472 15.00%|  0.00 %) 0.850] 0.000] 1.000} 1.000} 46.3]  46.3 0.0) 16,551 18 834 298] 0] 0] 0] 0] $0 $0
ACS14 5E12 nosizing 144 56.6] 14,846 15.00%]|  0.00 %) 0.850] 0.000) 1.000] 1.000} 409 409 0.0) 12,619 18 736) 227| 0 0 0 0 $0j $0
ACSI4E11 5 26 37 1,851 15.00%]|  0.00 %) 0.850] 0.000] 1.000} 1.000} 2.7 2.7 0.0j 1,574 18 48] 28 0] [ [ [ $0 $0
ACSI4E12 35) 9.6} 2,492 15.00%|  0.00 %) 0.850] 0.000] 1.000} 1.000} 6.9 6.9 0.0) 2,118 18 124 38 0 0 0 0 $0j $0
ACSI5E12 487 191.4) 64,722 15.00%]  0.00 %) 0.850} 0.000] 1.000} 1.000} 138.3| 138.3 0.0j 55,014 18 2,489 990 0] 0] 0] 0] $0 $0
ACTUNE 1,647 349.2| 106,726 15.00%|  0.00 %) 0.850] 0.000) 1.000} 1.000} 252.3] 252.3 0.0) 90,717 5 1,261 454 0] 0] 0 0 $0 $0
BFFM 60 7.0, 36,000 15.00%|  0.00 %) 0.666) 0.000] 1.000} 1.000} 3.9 3.9 0.0) 30,600 18 71 551 0] 0] 0] 0] $0 $0
DOWNSIZE 94 2.8 19,082 15.00%]|  0.00 %) 0.850] 0.000) 1.000} 1.000} 2.0| 2.0| 0.0) 16,220 18 37 292 0 0 0] 0 $7,990 $0j
DUCTSEAL1 48 14.4] 10,176 15.00%|  0.00 %) 0.850] 0.000] 1.000} 1.000} 10.4] 104 0.0) 8,650 18 187, 156 0] [ [ [ $0 $0
EARLYREPLACEAC 94 90.5( 39,010 15.00%]|  0.00 %) 0.850] 0.000) 1.000} 1.000} 65.4] 654 0.0) 33,159 7 458 232 0 0 0] 0 $0 $0
ESQI incl fix duct leaks 2] 0.6 424 15.00 %) 0.00 %) 0.850} 0.000] 1.000 1.000 0.4 0.4 0.0 360 18 8| 6] 0] [ [ [ $0 $0
ESQI with Duct Modifications 5i 4.3 2,565 15.00%]|  0.00 %) 0.850] 0.000) 1.000} 1.000} 31 31 0.0 2,180, 18 55 39 0] 0] 0] 0] $0 $0
HPQIVES 37 8.8 12362 15.00%|  0.00 %) 0.590] 0.500] 1.000} 1.000} 4.4 4.4 37 10,507| 18 79 189 0] 0] 0] 0] $0 $0
HPQIVNES 24 5.7] 8,018 15.00%]|  0.00 %) 0.590, 0.500) 1.000} 1.000} 2.9 2.9 24 6,816 18 51 123 0 0 0 0 $0 $0
HPS14_5E12 Mini-Split Heat 217 959 61,454 15.00%|  0.00 %) 0.850] 0.000] 1.000} 1.000} 69.3] 69.3 0.0j 52,236 18 1,247 940 0] [ [ [ $0 $0
HPS14 5E12 no sizing 29) 10.1] 15,051 15.00%|  0.00 %) 0.670] 0.500) 1.000} 1.000} 5.7 5.7 4.3 12,793 18 103} 230) 0] 0] 0] 0] $0 $0
HPS14E11 5 1 0.3] 487 15.00%]|  0.00 %) 0.350] 0.500] 1.000} 1.000} 0.1 0.1 0.1 414] 18 2] 7] 0] 0] 0] 0] $0 $0
HPS14E12 18 6.2] 8,768 15.00%]|  0.00 %) 0.670, 0.500] 1.000} 1.000} 3.6 3.6 2.7 7,453 18 64 134 0] 0] 0] 0] $0 $0
HPS15E12 185) 929 135,938 15.00%]  0.00 %) 0.670] 0.500] 1.000} 1.000} 529 52.9 39.5| 115,547 18 952| 2,080 0] 0] 0] 0] $0 $0
HPTUNE 12 3.1 4,481 15.00%|  0.00 %) 0.700] 0.500] 1.000} 1.000} 18 18 13 3,809 5 9 19 0 0 0 0 $0 $0
MINISPLIT 0] 0.0) 0] 15.00%|  0.00 %) 0.700} 0.330] 1.000} 1.000} 0.0| 0.0| 0.0 0 18 0] 0] 0] 0] 0] 0] $0 $0
MINISPLITS14E11 5 2] 0.9 566 15.00%|  0.00 %) 0.850] 0.000] 1.000} 1.000} 0.6 0.6 0.0) 481 18 11 9 0 0 0 0 $0j $0j
RIGHTSIZINGTIERIORII 146 0.0j 0| 15.00%]|  0.00 %) 0.850} 0.000] 1.000} 1.000} 0.0| 0.0| 0.0 0] 18 0] 0] 0] 0] 0] 0] $0 $0
RIGHTSIZINGTOPTIER 15/12.5 446 0.0) 0 15.00%]|  0.00 %) 0.850] 0.000) 1.000} 1.000} 0.0| 0.0] 0.0 0 18 0 0 0] 0] 0 0 $0j $0
TXV valve retrofit 0] 0.0j 0| 15.00%]|  0.00 %) 0.850} 0.000] 1.000} 1.000} 0.0| 0.0| 0.0 0] 7 0] 0] 0] 0] 0] 0] $0 $0
Totals 4,213 1,028.3| 567,629 721.4| 7214 54.0] 482,485 8,962 7,091 - E 1 $7,990 $0]

Notes:

(1) Description = Type of Product.

(2) Quantity = Number of participants served in 2009.

(3) Gross kW = Estimated demand reductions jointly agreed upon by Massachusetts PAs.

(4) Gross kWh = Estimated energy savings jointly agreed upon by Massachusetts PAs.

(5) Free-ridership is an estimate jointly agreed upon by the Massachusetts PAs based on the following report "Market Research for the Rhode Island, Massachusetts, and Connecticut Residential HVAC Market, December 2002, Final Report,” authored by RLW Analytics, Inc.

(6) Spillover isassumed = 0.

(7), (8) Summer and Winter Diversity factorsjointly agreed upon by Massachusetts PAs.

(9), (10) kW and kWh Adjustment Factors are staff estimates.

(1
(12

(14

)
)
)
)
(19) There are no oil savingsin this program.
)
)
)
)

kW Years = Lifetime* Net Peak kW.

There are no gas savingsin this program.

There are no propane savingsin this program.

There are no water savings in this program.

Net Peak kW = Net summer kW demand savings.

Lifetime MWh = Lifetime* Net kWh Reduction/ 1000.

Estimated measure life jointly agreed upon by Massachusetts PAs.

There are no Annual Non Energy Benefitsin this program.

For downsizing there is a one time benefit to the customer for downsizing due to the reduced cost of smaller sized equipment.

Net kWh Reduction = Annual energy savings reflecting all adjustment factors (Gross kWh * (1 - Free Ridership + Spillover) * kWh Adjustment Factor).

, (13) Summer and Winter kW = Diversified seasonal demand savings. GrosskW * (1 - Free Ridership + Spillover) * Seasonal Diversities* kW Adjustment Factor.



A02b Residential HVAC - Energy Star HVAC Program - Heating

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)

Total F il Demand | E Net | Net OneTime | Annual

- | T lrota Grosq  FTe | SPHOVer | g e | winter | DOMaN Y | Net Peak . NetkWh | Lifetime| kW | Lifetime| MMBTUs | MMBTUs [ MMBTUs | Gallons| ~ Non Non

Measure Description | Quantity [ Gross Ridership | (Partici- | _. . . : Adjustment | Adjustment Summer| Winter . .

kWh Diversity | Diversity kW Reduction | (Years) | Years [ MWh Gas Qil Propane | Water Energy | Energy

kw Rate pant) Factor Factor kw kw " "

Benefit Benefit
WAFECM 1,162| 134.8] 697,200 0.00 % 0.00 %) 0.666) 0.500] 1.000] 1.000] 89.8 89.8 67.4 697,200 18 1,616/ 12,550 (1,830 0 0] 0] $0| $0|
Totals 1,162| 134.8] 697,200 89.8 89.8 67.4 697,200 1,616/ 12,550 (1,830) - i E $0 $0

Notes:

(1) Description = Type of Product.

(2) Quantity = Verified number of ENERGY STAR Heating Systems sold and rebated by the Company in 2009.

(3) Gross kW = Estimated demand reductionsjointly agreed upon by Massachusetts PAs.

(4) Gross kWh = Estimated energy savings jointly agreed upon by Massachusetts PAs.

(5) Free Ridership estimate equal to 0.

(6) Spillover isassumed to equal 0.

(7), (8) Summer and Winter Diversity factorsjointly agreed upon by Massachusetts PAs.

(9), (10) kW and kWh Adjustment Factors are staff estimates.

(11) Net Peak kW = Net summer kW demand savings.

(12), (13) Summer and Winter kW = Diversified seasonal demand savings. Gross kW * (1 - Free Ridership + Spillover) * Seasonal Diversities* kW Adjustment Factor.

(14) Net kWh Reduction = Annual energy savings reflecting all adjustment factors (Gross kWh * (1 - Free Ridership + Spillover) * kWh Adjustment Factor).

(15) Measure lifeis a staff estimate.

(16) kW Years = Lifetime* Net Peak kW.

(17) Lifetime MWh = Lifetime* Net kWh Reduction/ 1000.

(18) Gas penalty -- due to the efficiency of the ECM, thereis|less waste heat produced by the motor, consequently, the furnace uses a little more gas to make up the difference.

(19) There are no oil savingsin this program.

(20) There are no propane savingsin this program.

(21) There are no water savings in this program.

(22) There are no One Time Non Energy Benefits for this program.

(23) There are no Annual Non Energy Benefits for this program.
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A03a Residential Retrofit 1-4 - Residential Conservation Service Program

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) | (12) | (13) (14)] (15) (16) (17) (18) (19) (20) (21) (23)
Annual
Total Free . . Demand Energy Net Net Net - -
Measure Description | Quantity| Gross Totz]vﬁ:os Ridership (P?r)tl:::?\/:nt) ;’\g;? Dvi\\/);t; Adjustment | Adjustment | Peak |Summer | Winter R'\gul((:tvi\(l): 'E\l(f::!n;f Ygs L;\;e\t/\llr:e i NJ;B;US i MOBi;I'Us ";IMOB;L;S ?,;‘!;25 Eg:rn
kw Rate = v Y1 Factor Factor | kW | kw | kw # .

AIRSEALELEC 88| 31.4 81,224 2.00 % 0.00 % 0.720] 0.280) 1.000] 1.000] 22.2] 22.2) 8.6) 79,600 15] 333] 1,194 0| 0 0 0 $0|
AIRSEALGAS 239 61.3] 28,680 2.00 % 0.00 % 1.000 0.000 1.000] 1.000] 60.1] 60.1] 0.0 28,106 15j 902 422) 1,640 0) 0 0| $0
AIRSEALOIL 987 253.3] 118,440 2.00 % 0.00 % 1.000 0.000 1.000] 1.000] 248.3] 248.3] 0.0 116,071 15| 3,724 1,741 0| 5,804 0 0 $0|
AIRSEALOTHER 77| 19.8] 9,240 2.00 % 0.00 % 1.000 0.000] 1.000] 1.000] 19.4] 19.4] 0.0 9,055 15j 291 136 0| 0 302 0| $0
CFL 124,678| 6,109.2| 7,106,646 2.00 % 0.00 % 0.076] 0.286 0.900 0.900] 409.5| 409.5| 1541.1| 6,268,062 9 3,686 56,413 0| 0 0 0 $0|
CFLPIGG 27,978| 1,370.9| 1,594,746 2.00 % 0.00 % 0.076] 0.286 0.900 0.900 91.9 91.9] 345.8| 1,406,566 9 827| 12,659 0| 0 0] 0] , $0
Controls 285 0.0 0 0.00 % 0.00 % 0.000] 0.000 0.000 0.000| 0.0 0.0 0.0 0| 0| 0| 0 0| 2,252 0) 0 $0| $0|
Deepretro 0 0.0 0) 0.00 % 0.00 % 0.000] 0.000 0.000 0.000 0.0 0.0 0.0 0| 0| 0| 0 0| 0] 0] 0] $0| $0
DHWELEC 286 2.6) 20,878 2.00 % 0.00 % 0.750] 1.000] 1.000] 1.000] 1.9 1.9 2.5 20,460 7| 13] 143 0| 0 0] 2,462,260 $0| $0|
DHWGAS 271 0.0 0) 2.00 % 0.00 % 0.000] 1.000] 1.000] 1.000] 0.0 0.0 0.0 0| U 0| 0 117| 0 0| 2,333,120 $0| $0|
DHWOIL 334 0.0 0 2.00 % 0.00 % 0.000] 1.000] 1.000] 1.000] 0.0 0.0 0.0 0| 7| 0| 0 0| 295 0| 2,875,506 $0| $0
DHWOTHER 32| 0.0 0 2.00 % 0.00 % 0.000] 1.000] 1.000] 1.000] 0.0 0.0 0.0 0| 7] 0| 0) 0| 0 16| 275,498 $0| $0|
DUCTINSELEC 0 0.0 0 2.00 % 0.00 % 0.720] 0.280) 1.000] 1.000] 0.0 0.0 0.0 0| 20) 0| 0 0| 0] 0] 0] $0| $0
DUCTINSGAS 1 0.7 369 2.00 % 0.00 % 1.000 0.000| 1.000] 1.000] 0.6 0.6) 0.0 362 20) 13| U 7| 0| 0| 0| $0| $0
DUCTINSOIL 21] 13.7] 7,749 2.00 % 0.00 % 1.000 0.000] 1.000] 1.000] 13.4] 13.4] 0.0 7,594 20 268| 152 0| 185 0 0 $0| $0
DUCTINSOTHER 2) 1.3] 738 2.00 % 0.00 % 1.000 0.000 1.000] 1.000] 1.3] 1.3] 0.0 723 20) 25 14] 0) 0| 18 0| $0| $0
DUCTSEALELEC 0 0.0 0 2.00 % 0.00 % 0.720] 0.280) 1.000] 1.000] 0.0 0.0 0.0 0| 20) 0| 0| 0] 0] 0] $0| $0
DUCTSEALGAS 0) 0.0 0 2.00 % 0.00 % 1.000 0.000 1.000] 1.000] 0.0 0.0 0.0 0| 20 0) 0| 0| 0| 0| $0| $0
DUCTSEALOIL 42) 27.0) 12,642 2.00 % 0.00 % 1.000 0.000| 1.000] 1.000] 26.5] 26.5) 0.0 12,389 20) 530 248 0| 288 0| 0] $0| $0
DUCTSEALOTHER 9 5.8 2,709 2.00 % 0.00 % 1.000 0.000 1.000] 1.000] 5.7] 5.7| 0.0 2,655 20) 114 53] 0| 0| 53] 0| $0| $0
EARLYREPLACEAC 0 0.0 0 0.00 % 0.00 % 0.000] 0.000 0.000) 0.000] 0.0 0.0 0.0 0| 0| 0| 0 0| 0] 0] 0] $0| $0
HEATSYSTEMGAS 0 0.0 0 0.00 % 0.00 % 0.000] 0.000| 1.000] 1.000] 0.0 0.0 0.0 0| 18] 0) 0| 0| 0| 0| 0| $0| $0
HEATSYSTEMOIL 1,513 0.0 0 0.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 0.0 0.0 0.0 0| 18] 0| 0 0| 12,528 0 0] $0| $0
HEATSY STEMOTHER 41] 0.0 0 0.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 0.0 0.0 0.0 0| 18] 0| 0| 0] 0| 339 0| $0| $0
HOTROOFS 0 0.0 0 0.00 % 0.00 % 0.000] 0.000 0.000) 0.000 0.0 0.0 0.0 0| 0| 0| 0 0| 0] 0] 0| $0| $0
INDDHWOIL 734] 0.0 0 0.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 0.0 0.0 0.0 0| 20) 0| 0 0) 5,872 0| 0| $0| $0
INDDHWOTHER 25| 0.0 0 0.00 % 0.00 % 0.000] 0.000| 1.000] 1.000] 0.0 0.0 0.0 0| 20) 0| 0 0| 0 200 0] $0| $0
INSULATIONELEC 97| 82.1 211,803 2.00 % 0.00 % 0.720| 0.280) 1.000] 1.000] 57.9 57.9 22.5) 207,567 25| 1,449 5,189 0| 0) 0| 0| $0| $0
INSULATIONGAS 434 264.4] 123,607 2.00 % 0.00 % 1.000 0.000| 1.000] 1.000] 259.1] 259.1] 0.0 121,135 25| 6,478 3,028 8,081 0 0] 0] $0| $0
INSULATIONOIL 1,692 1,030.8 481,897 2.00 % 0.00 % 1.000 0.000 1.000] 1.000| 1,010.2| 1,010.2 0.0 472,259 25| 25,254 11,806 0| 33,163 0 0) $0| $0|
INSULATIONOTHER 85| 51.8] 24,209 2.00 % 0.00 % 1.000 0.000 1.000] 1.000] 50.7| 50.7| 0.0 23,725 25 1,269 593 0| 0 1,499 0] $0| $0
MICROCHIP 0 0.0 0 0.00 % 0.00 % 0.000| 0.000 0.000 0.000 0.0 0.0 0.0 0| 0| 0) 0| 0) 0| 0| 0| $0| $0
MINISPLIT 0 0.0 0 0.00 % 0.00 % 0.000] 0.000] 0.000] 0.000] 0.0 0.0 0.0 0| 0| 0| 0 0| 0] 0] 0| $0| $0
REFREMAIN 371 11.1] 327,964 35.00 %) 36.00 % 1.000 0.890| 1.000] 1.000] 11.2] 11.2 10.0| 331,244 1] 11] 331 0| 0| 0| 0| $0| $0
REFRETIRE 371 3.7 29,680  35.00 %) 36.00 % 1.000 0.890) 1.000] 1.000] 3.7 3.7 3.3 29,977 13] 49 390 0| 0| 0] 0] $0| $0
SOLARDHW 0 0.0 0 0.00 % 0.00 % 0.000] 0.000 0.000| 0.000 0.0 0.0 0.0 0| 0| 0| 0| 0) 0| 0| 0| $0| $0
THERMOSTATELEC 95| 2.9 23,180 2.00 % 0.00 % 0.030] 1.000] 1.000] 1.000] 0.1 0.1] 2.9 22,716 10) 1] 227 0| 0 0 0 $0| $0
THERMOSTATOIL 808| 0.0 0 2.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 0.0 0.0 0.0 0| 10) 0| 0| 0) 3,484 0| 0| $0| $0
THERMOSTATOTHER 32| 0.0 0 2.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 0.0 0.0 0.0 0| 10) 0| 0 0| 0 138| 0] $0| $0
'WINDOWELEC 27| 1.1] 2,970 0.00 % 0.00 % 0.700| 0.300) 1.000] 1.000] 0.8 0.8 0.3 2,970 25 19 74 0| 0| 0| 0| $0| $0
WINDOWGAS 0 0.0 0 0.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 0.0 0.0 0.0 0| 25) 0| 0 0| 0] 0] 0] $0| $0
WINDOWOIL 318 0.0 4,134 0.00 % 0.00 % 0.000] 0.000 1.000] 1.000] 0.0 0.0 0.0 4,134] 25 0| 103| 0| 105 0| 0| $0| $0
WINDOWOTHER 8 0.0 104 0.00 % 0.00 % 0.000] 0.000] 1.000] 1.000] 0.0 0.0 0.0 104 25 0| 3 0| 0] 3| 0] $0| $0

Totals 161,981 9,345( 10,213,608! 2,294.5| 2,294.5 1,937.1| 9,167,473 45,253 94,927 9,844 63,975 2,568| 7,946,384| $448,809 $0|
Notes:

(1) Description = For RCS households, the program installs assorted conservation measures during site visits to customers.
(2) Quantity = Number of measures paid for in 2009.
(3) Gross kW = Estimated using demand allocation methodology described in 1999 DSM PMR, Volume I, Study 12.

(4) Gross kWh = Engineering estimates from CSG.

(5) Free-ridership is astaff estimate.

(6) Spillover is assumed = 0.

(7), (8) Summer and Winter Diversity factors are estimated using demand allocation methodology described in 1999 DSM PMR, Volume |1, Study 12.
(9), (10) kW and kwWh Adjustment Factors for refrigerators are from the 2003 Energy Efficiency Annual Report (EEAR), Appendix 7, Study 2. CFL realization rates are from 2003 EEAR, Appendix 7, Study 5 and 2004 EEAR, Appendix 7, Study 4.
(11) Net Peak kW = Net summer kW demand savings.
(12), (13) Summer and Winter kW = Diversified seasonal demand savings. Gross kW * (1 - Free Ridership + Spillover) * Seasonal Diversities* kW Adjustment Factor.
(14) Net kWh Reduction = Annual energy savings reflecting all adjustment factors (GrosskWh * (1 - Free Ridership + Spillover) * kWh Adjustment Factor).
(15) Measure life calculated as weighted average of measure lifetimes, based on staff estimates.
(16) KW Years= Lifetime* Net Peak KW.
(17) Lifetime MWh = Lifetime * Net kWh Reduction/ 1000.
(18) Gas saved annually based on estimates from CSG.

(19) Qil saved annually based on estimates from CSG.

(20) Propane saved annually based on estimates from CSG.
(21) Gallons of water saved per year by DW measures (from ACEEE, "Consumer Guide to Home Energy Savings,” 7th Ed., 1999, page 133, *0.6275 to account for MECO family size)* percent installing DW measure.
(22) One-Time L| Benefit equal to the sum of; the Low Income Rate Benefit (the difference between the R2 and R1 rates; this represents the revenue generated for the utility by having people move off of R2 and onto R1), Household arrearage reduction, an av

(23) Annual Low Income Monetary Savingsis equal to the sum of fire hazard reduction, illness reduction benefit, and moving avoidance due to avoided electric service termination.



A03b Residential Retrofit Multifamily - Energy Wise Program - Electric

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) | (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)
. OneTime| Annual
- Tt otar gross | T8 | SRV g e | winter | Demand | Eneray o Net | Net | Net |y | Lifetime| kw | Lifetime [MMBTUS|MMBTUs|MMBTUS| Gallons | Non | Non
Measure Description | Quantity | Gross Ridership| (Partici- X . . . |Adjustment Adjustment | Peak | Summer| Winter . ;
kWh Diversity | Diversity Reduction | (Years) | Years MWh Gas Qil Propane Water Energy | Energy
kW Rate pant) Factor Factor kw kW kw ’ ’
Benefit Benefit
AC Timers 0| 0.0] 0 3.00 % 0.00 % 1.000] 0.020 0.910 0.910] 0.0] 0.0] 0.0] 0 5 0] 0] - $0| $0|
CFLs 9,555 103.5] 383,410 3.00 % 0.00 % 0.350] 1.000] 0.910 0.910, 32.0] 32.0 91.4) 338,436 8 256 2,707 0] 0] 0] 0 $25,303 $0j
Domestic Hot Water 3,184 28.8] 221,343 3.00 % 0.00 % 0.750] 1.000] 0.910 0.910| 19.0] 19.0 25.4) 195380 15 286 2,931 0] 0] 0] 24,690,390 $0| $0|
Fixtures 7,830 269.1] 996,744 3.00 % 0.00 % 0.350] 1.000] 0.910 0.910, 83.1] 83.1 237.6 879,826 20 1,663] 17,597} 0] 0] 0] 0 $0j
Heat Pumps 162  71.5 188,244 3.00 % 0.00 % 0.030] 1.000] 0.910 0.910] 1.9| 1.9 63.1 166,163] 18 34 2,991 0] 0] 0] 0 $0| $0]
Refrigerators 106} 10.3 79,024 3.00 % 0.00 % 1.000] 0.920 0.910 0.910] 9.1 9.1 8.3] 69,754 13 118 907} 0] 0] 0] 0 $0| $0j
Space Heating 0 2232 1,716,919 3.00 % 0.00 % 0.030] 1.000] 0.910 0.910| 5.9| 59 19700 1515524 18 106 27,279 0] 0] 0] 0 $0| $0j
Torchieres 0 0.0] 0 3.00 % 0.00 % 0.350] 1.000] 0.910 0.910| 0.0] 0.0] 0.0] 0 8 0 0| 0 0 0 0 $0| $0j
Totals 20,837 706.4] 3,585,684 151.0] 151.0 622.8] 3,165,083] 2,463 54,412 - - -| 24,690,390  $49,493] $0
Notes:

1) Description = Participant Category.

2) Quantity = Number of participants served in 2009.

3) Gross kW = Estimated using demand allocation methodology described in 1999 DSM PMR, Volumell, Study 12.

4) Gross kWh = Gross annual energy savings for al measuresin this group.

5) Free-ridership is staff estimate based on previous studies.

6) Spillover is assumed to be zero.

7), (8) Summer and Winter Diversity factors are estimated using demand allocation methodology described in 1999 DSM PMR, Volume I1, Study 12.

9), (10) Demand and Energy Adjustment Factors are the realization rate from the EnergyWise 2008 Program Evaluation, 2009 Energy Efficiency Annual Report (EEAR), Appendix 6, Study 8.

11) Net Peak kW = Net summer kW demand savings.

14) Net kWh Reduction = Annual energy savings reflecting all adjustment factors (Gross kWh * (1 - Free Ridership + Spillover) * Energy Adjustment Factor).

15) Lifetime calculated as weighted average of measure lifetimes, based on staff estimates.

16) kW Years= Lifetime* Net Peak kW.

17) Lifetime MWh = Lifetime * Net kWh Reduction / 1000.

18) Program does not assume any gas savings.

19) Program does not assume any oil savings.

20) Program does not assume any propane savings.

21) Gallons of water saved per year by DW measures (from ACEEE, "Consumer Guide to Home Energy Savings," 9th Ed., 2007, page 143, *0.6275 to account for MECO family size).

22) One-Time LI Benefit equal to the sum of:

a) the household arrearage reduction of $70 per participant
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A03b Residential Retrofit Multifamily - Energy Wise Program - Non-Electric

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) | (12) | (13) (14) (15) | (16) | (17) (18) (19) (20) (21) (22) (23)
OneTime| Annual
o | Total i Grosd T | spillover | Summer | Winter | Demand | Energy | Net | Net | Net |y n || tetime| kw | Lifetime |MMBTUs|MMBTUS|MMBTUS| Gallons | Non Non
MENTEREEFIED || QUENY| Ees kWh LA (Participant) | Diversity | Diversit: e (e e S R Reduction | (Years) | Years| MWh Gas Oil Propane | Water Ener Ener
kW Rate P y Y| Factor Factor kW kw kW P A A
Benefit | Benefit
AC Timers 0 0.0] 0 3.00 % 0.00 % 1.000] 0.020 0.990 0.990 0.0] 0.0f 0.0f 0] 5 0 0] 0] 0] 0| - $0| $0|
CFLs 31,461 316.0 1,170,208 3.00 % 0.00 % 0.350] 1.000] 0.990 0.990| 106.2) 106.2] 3034 1,123,750 8 850 8,990 0] 0] 0] 0  $90,636 $0|
Domestic Hot Water 4,164 36.1 277,444 3.00 % 0.00 % 0.750] 1.000] 0.990 0.990| 26.0 26.0| 34.6| 266,430 15 390] 3,996 0] 0] 0] 35,128,485 $0| $0|
Fixtures 18,732, 729.6| 2,702,261 3.00 % 0.00 % 0.350] 1.000] 0.990 0.990| 245.2) 2452 700.6] 2,594,981 20 4,905 51,900 0l 0l 0l 0  $62,959 $0
Heat Pumps 0 0.0] 0 3.00 % 0.00 % 0.030f 1.000] 0.990 0.990 0.0] 0.0] 0.0] o 18 0 0 0 0 0 0 $0| $0]
Refrigerators 14 0.9 7,052 3.00 % 0.00 % 1.000] 0.920 0.990 0.990 0.9 0.9| 0.8 6,772 13 11 88 0 0] 0] 0] $0| $0j
Space Heating 0 9.1 69,948 3.00 % 0.00 % 0.030] 1.000] 0.990 0.990 0.3] 0.3 8.7 67,171 18 5 1,209 0] 0l 0l 0] $0| $0|
Torchieres 0 0.0] 0 3.00 % 0.00 % 0.350] 1.000] 0.990 0.990 0.0] 0.0] 0.0] 0 8 0 0 0 0 0] 0] $0| $0)
Totals 54,371 1,091.6| 4,226,913 378.5 3785 1,048.2] 4,059,104 6,160 66,183 - - -| 35,128,485 $153,595 $0]
Notes:

1) Description = Participant Category.

2) Quantity = Number of participants served in 2009.

3) Gross kW = Estimated using demand allocation methodology described in 1999 DSM PMR, Volume I, Study 12.

4) Gross kWh = Gross annual energy savings for all measures in this group.

5) Free-ridership is staff estimate based on previous studies.

6) Spillover is assumed to be zero.

7), (8) Summer and Winter Diversity factors are estimated using demand allocation methodology described in 1999 DSM PMR, Volume I1, Study 12.

9), (10) Demand and Energy Adjustment Factors are the realization rate from the EnergyWise 2008 Program Evaluation, 2009 Energy Efficiency Annual Report (EEAR), Appendix 6, Study 8.
11) Net Peak kW = Net summer kW demand savings.

(
(
(
(
(
(
(
(
(
(12), (13) Summer and Winter kW = Diversified seasonal demand savings. Gross kW * (1 - Free Ridership + Spillover) * Seasonal Diversities* Demand Adjustment Factor.
(14) Net kWh Reduction = Annual energy savings reflecting all adjustment factors (Gross kWh * (1 - Free Ridership + Spillover) * Energy Adjustment Factor).

(15) Lifetime calculated as weighted average of measure lifetimes, based on staff estimates.

(16) kW Years = Lifetime* Net Peak kW.

(17) Lifetime MWh = Lifetime* Net kWh Reduction / 1000.

(18) Program does not assume any gas savings.

(19) Program does not assume any oil savings.

(20) Program does not assume any propane savings.

(21) Gallons of water saved per year by DW measures (from ACEEE, "Consumer Guide to Home Energy Savings," 9th Ed., 2007, page 143, *0.6275 to account for MECO family size).
(22) One-Time LI Benefit equal to the sum of:

a) the household arrearage reduction of $70 per participant
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AO4a Residential Lighting - Energy Star Lighting

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) | (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)
) . Annual
. | Total Gross | Total Gross| 718 | SPlover | g e | winter | Demand | Energy ) Net ) Net | ONet o wn | fetime| kw | Lifetime | MMBTUs | MMBTUS | MMBTUS | Gallons| OMeTIMe | o
Measure Description | Quantity W KWh Ridership (Partici- Diversity | Diversit Adjustment | Adjustment | Peak |Summer| Winter Rl (Years) | Years MWh - oil meEr || Wee Non Energy E
Rate pant) y Y Factor Factor kw kw kw P Benefit Ben efgi)t,
CFL 1,934,189 88,392.4 90,906,883 0.00 % 0.00 % 0.110 0.220 0.398 0.398| 3,866.9| 3,866.9| 7,733.8] 36,153,667 7 27,068| 253,076 0 0 0 0 $2,307,681 $0
Interior Fixture 57,457 2,798.2 2,528,108 8.00 % 4.00 %) 0.110) 0.220) 0.950) 0.950] 280.7| 280.7 561.4) 2,305,634 20 5,614 46,113 0 0 0 0 $185,719 $0)
LED Fixture 73 0.9 3,504 0.00 % 0.00 % 0.110) 0.220) 0.730) 0.730) 0.1] 0.1] 0.2] 2,558 20 2 51 0 0 0 0 $0] $0)
Exterior Fixture 217 20.5] 33,852 12.00 % 7.00 % 0.110) 0.220) 0.870) 0.870) 1.9 1.9 3.7 27,979 6 11 168| 0 0 0 0 $690 $0
Torchiere 3,112 360.4] 432,568 6.00 % 3.00 % 0.110) 0.220) 0.860) 0.860) 331 331 66.1 360,848 8 265 2,887 0 0 0 0 $0) $0
Totals 1,995,048 91,5725 93,904,915 4,182.6] 4,182.6| 8,365.3] 38,850,687 32,960| 302,294 0 - - -l $2,494,001 $0
Notes:

(1) Description = Measures offered and paid for in 2008.

(2) Quantity = Number of measures paid for in 2008.

(3) Gross kW = Watts displaced. CFL value from Residential Lighting Markdown Impact Evaluation, Appendix 6, Study 5. Other lighting values from "Impact Evaluation of the Massachusetts, Rhode Island, and VVermont 2003 Residential Lighting Program".

(4) Gross kWh =Gross kW * Average annual hours of use from extended lighting logger results, 2004 EEAR, Appendix 7, Study 4.

(5) Free-Ridership value from 2003 EEAR, Appendix 7, Study 5. CFL free-ridership incorporated in net-to-gross adjustment factor and combined with installation rate. Placed in columns 9 and 10.

(6) Spillover factor from 2003 EEAR, Appendix 7, Study 5. CFL spillover set to 0. CFL SO incorporated in net-to-gross adjustment factor and combined with installation rate. Placed in columns 9 and 10.

(7) Summer diversity factor from "Residential Lighting Markdown Impact Evaluation”, EEAR, Appendix 6, Study 5.

(8) Winter diversity factor from "Residential Lighting Markdown Impact Evaluation”, EEAR, Appendix 6, Study 5.

(9) Demand Adjustment Factor is an In Service rate from 2003 EEAR, Appendix 7, Study 5 except for CFL. CFL demand adjustment factor includes an in service rate of 0.97 and a net-to-gross factor of 1.00, EEAR, Appendix 6, Study 5.

(10) Energy Adjustment Factor is an In Service rate from 2003 EEAR, Appendix 7, Study 5 except for CFL. CFL demand adjustment factor includes an in service rate of 0.97 and a net-to-gross factor of 1.00, EEAR, Appendix 6, Study 5.
(11) Net Peak kW = Net Summer kW.

(12) Net Summer kW = Gross kW * Summer Diversity Factor * Demand Adjustment Factor * (1-Free-ridership + Spillover).

(13) Net Winter kW = Gross kW * Winter Diversity Factor * Demand Adjustment Factor * (1-Free-ridership + Spillover).

(14) Net kWh Reduction = Gross kWh * Energy Adjustment Factor * (1-Free-ridership + Spillover).

(15) CFL and exterior fixture lifetimes from 2007 EEAR, Appendix 7, Study 10. Lifetimes for interior fixtures and torchieres based on NEEP assumptions.

(16) kW Years = Net Peak KW * Lifetime.

(17) Lifetime MWh = Net kWh Reduction * Lifetime* 0.001.

(18) Program does not assume any gas savings.

(19) Program does not assume any oil savings.

(20) Program does not assume any propane savings.

(21) Program does not assume any water savings.

(22) This benefit represents the longer equipment replacement cycles.

(23) Program does not assume any Annual Non Energy Benefits.
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A04b Residential Appliances - Energy Star Appliances Program

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) | (12) (13) (14) (15) ((16)| (17) (18) (19) (20) (21) (22) (23)
. OneTime | Annual
- | Tod | gy | Free (Spillover) o e | winter | Demand | Energy | Net ) Net | Net o \vh | Lifetime| kw |Lifetime|MMBTUS|MMBTUs|MMBTUS| Gallons|  Non Non
Measure Description [ Quantity| Gross Ridership| (Partici-| . ) } - |Adjustment|Adjustment| Peak |Summer | Winter ; ;
Gross kWh| Diversity | Diversity Reduction| (Years) [ Years| MWh Gas Oil Propane | Water Energy Energy
kw Rate pant) Factor Factor kw kw kw - -
Benefit Benefit
Electronics 2,015 120.9] 151,125 0.00%| 0.00% 0.350 1.000] 1.000] 1.000] 42.3 42.3] 1209 151,125 5 212 756 0f 0 0f 0j $0 $0
Pool Pumps 12) 0.8 4,800 0.00%| 0.00 %) 0.300 0.000 1.000] 1.000] 0.3 0.3 0.0} 4,800 10 3 48] 0 0) 0 0) $0 $0
Refrigerator 7,841 1255/ 980,125 0.00%| 0.00% 1.000] 0.920 1.000] 1.000] 125.5 1255/ 1154 980,125 13 1,631 12,742 0 0j 0 0) $0 $0
Refrigerator recycling 4,570 365.6] 3,308,680 0.00%| 0.00% 1.000] 0.920 1.000] 1.000] 365.6) 365.6) 336.4| 3308680 8 2,925 26,469 0f 0j 0f 0j $0 $0
Room air conditioner 3,675 404.3 80,887 0.00%| 0.00 %) 0.300 0.000 1.000] 1.000] 121.3] 121.3] 0.0 80,887| 12 1,455 971 0f 0| 0f 0) $0 $0
Totals 18,113| 1,017| 4,525,617 655) 655 573 4,525,617| 6,225 40,985 0 - - - $0 $O|

Notes:

(1) Description = Type of Product. ENERGY STAR® qualified room air conditioner.

(2) Quantity = Number of ENERGY STAR RAC rebated in upstream 2008 ENERGY STAR Appliances program.

(3) Gross kW = Gross demand savings. Estimated using average size of unit rebated compared to unit's EER savings above federal standard EER.

(4) Gross kWh for rac based on above demand savings times 200 hours from 2007 EEAR, Appendix 6, Study 12.

(5) Free-ridership assumed = 0.

(6) Spillover isassumed = 0.

(7) Summer Diversity from 2007 EEAR, Appendix 6, Study 12.

(8) Winter Diversity from 2007 EEAR, Appendix 6, Study 12.

(9) Demand Adjustment Factor accounted for in summer diversity factor.

(10) Energy Adjustment Factor accounted for in summer diversity factor.
(11) Net Peak kW = Net Summer kKW.

(12) Net Summer kW = Gross kW * Summer Diversity Factor * Demand Adjustment Factor * (1-Free-ridership + Spillover).

(13) Net Winter kW = Gross kW * Winter Diversity Factor * Demand Adjustment Factor * (1-Free-ridership + Spillover).

(14) Net kWh Reduction = Gross kWh * Energy Adjustment Factor * (1-Free-ridership + Spillover).

(15) Measure life based on CEE assumption.

(16) kW Years = Net Peak KW * Lifetime.

(17) Lifetime MWh = Net kWh Reduction * Lifetime* 0.001.

(18) Program does not assume any gas savings.

(19) Program does not assume any oil savings.

(20) Program does not assume any propane savings.

(21) Program does not assume any water savings.

(22) Program does not assume any One Time Non Energy Benefits.

(23) Program does not assume any Annual Non Energy Benefits.
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B02A Low Income Lost Opportunity - Energy Star Homes Low Income Program

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) | (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)
Total Total Free- Spillover . Demand Energy Net Net Net o e CSTHe|| /ATLE
M easur e Description Quantity | Gross| Gross | Ridership | (Partici- S_Jmmer \{\Imtgr Adjustment [ Adjustment | Peak | Summer| Winter N "Wh LiEfins | (Y || L | MYEnds MMBTUS WMIMIENUE | Eelltans Nex Nex
KW KWh Rate ) Diversity | Diversity Factor Factor KW KW KW Reduction | (Years) | Years| MWh Gas Qil Propane | Water Energy Energy
Benefit Benefit
HEATINGHERS 201 324 2,706 0.00 % 0.00 % 0.000 1.000 1.000 1.000 0.0 0.0 324 2,706 25 0 68| 1,312 52| 0 0l $7,035| $55)
COOLINGHERS 32.5 18,630 0.00 % 0.00 % 1.000 0.000] 1.000 1.000 325 32.5] 0.0 18,630 25 813 466| 0 0 0 0 $0| $382]
DHWHERS 0.0) 2| 0.00 % 0.00 % 0.000 0.000] 1.000 1.000 0.0 0.0 0.0 2] 15 0 0 558 14 0 0l $0| $0|
HEATINGCP 0 0.0) 0 0.00 % 0.00 % 0.000 1.000 1.000] 1.000 0.0 0.0 0.0 0l 25 0 0 0 0 0 0| $0| $0|
COOLINGCP 0.0) 0 0.00 % 0.00 % 1.000 0.000] 1.000 1.000 0.0 0.0 0.0 0l 25 0 0 0 0 0 0l $0| $0|
DHWCP 0.0) 0 0.00 % 0.00 % 0.000] 0.000] 1.000] 1.000} 0.0) 0.0| 0.0| 0l 15 0 0 0 0 0] 0l $0| $0|
REFRIG 69 0.7] 5,865 0.00 % 0.00 % 1.000] 0.899 1.000] 1.000} 0.7] 0.7 0.6| 5,865 13 9 76 0 0 0] 0l $0| $120|
DISHWASH 69 0.0) 2,970 0.00 % 0.00 % 0.000 0.000] 1.000] 1.000} 0.0) 0.0 0.0 2,970 11 0 33 14 0 0 29,670 $0| $61]
CFL 2,583 118.8] 121,401 0.00 % 0.00 % 0.108] 0.220] 0.990] 0.990, 127 12.7 25.9| 120,187 7 89 841 0 0 0.0 0l $7,672]  $2,461
FIXTURES 109 5.3] 4,844 0.00 % 0.00 % 0.108] 0.220] 0.960] 0.960] 0.6} 0.6| 1.1] 4,650 20 11] 93 0 0 0.0 0l $366| $95)
Totals 3,031 189.7] 156,418 46.4 46.4) 60.0f 155,011 921 1,577 1,883 66| 0 29,670 $15,073|  $3,175

Notes:

(1) Description = Description of ENERGY STAR Home end use or appliance measuresinstalled.

(2) Quantity = Number of housing units or measures installed in 2009. For housing units, the quantity is only listed once under the heating end-use for Energy Star units and Code Plus units. The number represents the total number of single and multi-family units.
Any one unit may have multiple end-uses (heating, cooling, or domestic hot water) installed.

(3) Gross kW = Gross demand savings for all measures of thistype.

(4) Gross kWh = Gross annual energy savings for measures of this type.

(5) & (6) Free Ridership and Spillover estimates.

(7), (8) Summer and Winter Diversity factors are based on seasona impact of individual measures.

(9), (10) kW and kWh Adjustment Factors. Adjustment factors for cfls and lighting fixtures come from the 2006 Energy Star Homes New Home Buyer Survey Report, Final Report,” March 30, 2007, Page 124, Table 8.1.

(11) Net Peak kW = Net summer kW demand savings.

(12), (13) Summer and Winter kW = Diversified seasonal demand savings. GrosskW * (1 - Free Ridership + Spillover) * Seasonal Diversities* kW Adjustment Factor.

(14) Net kWh Reduction = Annual energy savings reflecting al adjustment factors (Gross kWh * (1 - Free Ridership + Spillover) * kWh Adjustment Factor).

(15) Estimated measure life for heating, cooling, and domestic hot water measures jointly agreed upon by Massachusetts Program Administrators. Cfl lifetime from 2007 EEAR, Appendix 6, Study 10, fixture lifetime based on NEEP assumptions. Measure life

for dishwashers is based on ACEEE assumptions. For refrigerators, lifetime is based on a DOE assumption.

(16) kW Years = Lifetime* Net Peak kW.

(17) Lifetime MWh = Lifetime * Net kWh Reduction/ 1000.

(18) Gas saved annually due to heating and water heating, based on | CF International's proprietary DOE2 based building energy simulation model, BEACON, and REM/rate building energy simulation software.

(19) Oil saved annually due to heating and water heating, based on |CF International's proprietary DOE2 based building energy simulation model, BEACON, and REM/rate building energy simulation software.

(20) Propane saved annually due to heating and water heating, based on I CF International's proprietary DOE2 based building energy simulation model, BEACON, and REM/rate building energy simulation software.

(21) Gallons of water saved. Dish Washer water savings based on Energystar.gov dishwasher savings calculator.

(22) For cflsand lighting fixtures this benefit accounts for the longer replacement cycles of the equipment; for heating measures this benefit accounts for the household arrearage reduction for participants. ((O&M NEB Factor + Arrearage Reduction NEB Factor)
* Units) * (1 - Free Ridership + Spillover).

(23) For all measures this benefit accounts for the L1 Income Rate benefit (the difference between the R2 and R1 rates; this represents the revenue generated for the utility by having people move off of R2 and R1). (Low Income Rate NEB Factor * MWh saved
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B03a Low-Income Retrofit 1-4 - Appliance Management Program

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) | (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)
Total Free- illover : Demand Ener Net Net Net e o OneTime | Annual Non
Measure Description | Quantity | Gross Totfv\ﬁ:m Ridership ?gartici- §Jmmer Wlntq Adjustment Adjuar%nt Peak | Summer | Winter Nt k".Vh IfiEne (%Y HitERme | e MMB.TUS MIMETUS|| CHllens Non Energy| Energy
KW Rate — iversity | Diversity Factor Factor KW KW KW Reduction | (Years) | Years MWh Gas Qil Propane | Water Beniit Benfit

ACREPLACE 5 1.1 500 0.00 % 0.00 % 1.000 0.020] 1.000 1.000 1.1 1.1 0.0) 500 12 13| 6| 0 0 0 0 $0) $530
ACTIMER 90 0.0| 0| 0.00 %) 0.00 %| 1.000 0.020} 1.000 1.000 0.0| 0.0| 0.0 0f 5 0f 0| 0j 0f 0j 0| $0 $0|
APREMOV 9%| 16.7 126,816 0.00 % 0.00 %| 1.000 0.920) 1.000 1.000[ 16.7 16.7 15.4] 126,816 5 84 634] 0f 0f 0j 0| $0 $2,597
CFL 36,585 402.4[ 1,499,985 0.00 % 0.00 %| 0.350] 1.000 1.000 1.000[ 140.9 140.9| 402.4] 1,499,985 16 2,254 24,000 0f 0f 0f 0| $109,755 $30,720|
DHWELEC 482] 8.2 64,588 0.00 % 0.00 %| 0.750 1.000] 1.000] 1.000] 6.1] 6.1] 8.2 64,588 7 43] 452 0j 0j 0| 4,234,370 $0) $1,323
DHWGAS 212] 0.0| 0 0.00 % 0.00 %| 0.000 0.000 1.000] 1.000] 0.0 0.0 0.0) 0j 7 0f 0 191 0j 0| 1,862,420 $0) $0|
DHWOIL 271 0.0| 0| 0.00 % 0.00 %| 0.000 0.000 1.000] 1.000] 0.0 0.0 0.0) 0j 7 0j 0| 0j 243.9 0| 2,380,735 $0) $0|
EDUC-TLC 2,620 99.6 361,560 0.00 %) 0.00 %| 0.350 1.000] 1.000] 1.000| 34.8 34.8 99.6} 361,560 5 174] 1,808 0f 0j 0f 0 $183,400 $7,405
FIXTURES 1 0.0| 0 0.00 %) 0.00 % 0.350 1.000] 1.000] 1.000] 0.0 0.0 0.0) 0 20 0f 0| 0j 0j 0j 0 $4 $0|
FREEZER 126|  10.6) 80,262 0.00 %) 0.00 %| 1.000] 0.920 1.000] 1.000, 10.6] 10.6 9.7] 80,262 19 201 1,525 0f 0j 0j 0 $25,200 $1,644
HEATSY STEM 892 214 173,048] 0.00 %) 0.00 %| 0.030 1.000] 1.000] 1.000] 0.6] 0.6] 21.4) 173,048 18 12 3,115 0 10,8824 0j 0 $3,278,938 $184,620
INDIRECT 33 0.0| 0| 0.00 %) 0.00 %| 0.000 0.000 1.000] 1.000] 0.0 0.0 0.0) 0 20 0j 0 0j 231.0 0j 0| $0) $0|
MF Oil Weatherization 1 0.0| 0| 0.00 %) 0.00 %) 0.030 1.000] 1.000] 1.000] 0.0 0.0 0.0) 0 20 0j 0| 0f 0j 0j 0| $70) $203
MINIAMP 40| 3.7 44,880 0.00 %) 0.00 %| 1.000] 0.920 1.000] 1.000] 3.7 3.7 34 44,880 19 71 853 0j 0j 0j 0| $10,800 $919
REFRIG 926| 137.0| 1,038,972 0.00 % 0.00 %| 1.000] 0.920 1.000] 1.000 137.0] 137.0 126.1f 1,038,972 19 2,604 19,740| 0j 0j 0j 0 $185,200 $21,278|
THERMOSTAT 1 0.0| 0| 0.00 % 0.00 %| 0.030 1.000] 1.000] 1.000] 0.0 0.0 0.0) 0 10 0f 0| 0j 0j 0f 0 $0) $0|
TORCHIEREL 1 0.0| 0| 0.00 % 0.00 %| 0.350 1.000] 1.000] 1.000] 0.0 0.0 0.0) 0j 8 0f 0| 0j 0f 0f 0| $0) $0|
WATERBED 9| 1.0 7,848 0.00 %) 0.00 %| 0.750 1.000] 1.000] 1.000] 0.7] 0.7] 1.0 7,848 20 15 157| 0f 0j 0j 0 $0) $161
Wx DelFuel 510 4.6| 35,700 0.00 % 0.00 %| 0.030 1.000] 1.000] 1.000] 0.1] 0.1] 4.6 35,700 20 3] 714 0j 6,987.0 0j 0 $1,927,871 $104,261
Wx Elec 21 1.0 7,854 0.00 % 0.00 %| 0.030 1.000] 1.000] 1.000] 0.0 0.0 1.0 7,854 20 1 157| 0j 0j 0j 0| $20,069 $4,424
Totals 42,922 707.3| 3,442,013 352.5 3525 692.8] 3,442,013 5,473 53,161 191 18,344 0| 8,477,525 $5,741,307 $360,084

Notes:
1) Description = the type of service provided (Weatherization (Wx) includes insulation and space heating measures for eligible customers.)
2) Quantity = Number of participants served in 2009.
3) Gross kW = Estimated using demand all ocation methodology described in 1999 DSM PMR, Volume |1, Study 12.
4) Gross kWh = Gross annual energy savings are based on the Impact Evaluation of the 2007 Appliance Management Program and Low Income Weatherization Program, January 5, 2009 in Appendix 7, Study 7.
5) Free-ridership is assumed to be 0.
6) Spillover is assumed = 0.
7), (8) Summer and Winter Diversity factors are estimated using demand allocation methodology described in 1999 DSM PMR, Volume I1, Study 12.
9), (10) kW and kWh Adjustment Factors are staff estimates
11) Net Peak kW = Net summer kW demand savings.
12), (13) Summer and Winter kW = Diversified seasonal demand savings. GrosskW * (1 - Free Ridership + Spillover) * Seasonal Diversity * kW Adjustment Factor.
14) Net kWh Reduction = Annual energy savings reflecting all adjustment factors (GrosskWh * (1 - Free Ridership + Spillover) * kWh Adjustment Factor).
15) Measure life based on staff estimates.
16) kW Years= Lifetime* Net Peak kW.
17) Lifetime MWh = Lifetime* Net kWh Reduction / 1000.
18) Gas savings are based on the Impact Evaluation of the 2007 Appliance Management Program and Low Income Weatherization Program, January 5, 2009 in Appendix 7, Study 7.
19) Oil savings are based on the Impact Evaluation of the 2007 Appliance Management Program and Low Income Weatherization Program, January 5, 2009 in Appendix 7, Study 7 and on staff estimates.
(20) Propane saved annually due to heating and water heating, based on staff estimate.
(21) Gallons of water saved per year by DW measures (from ACEEE, "Consumer Guide to Home Energy Savings," 7th Ed., 1999, page 133, *0.6275 to account for MECO family size).
(22) One-Time LI Benefit equal to the sum of:
a) the household arrearage reduction of $70 per participant (applied to EDUC -TLC, HEATSY STEM, MF OIL Wx, MINIAMP, Wx DelFuel, Wx Elec)
b) an avoided $200 net present value purchase of arefrigerator for participants who received arefrigerator (applied to FREEZER, MINIAMP, REFRIG)
c) aOne Time LI Property Value Increase which is equal to the annual kWh savings * average of R1 and R2 rates ($0.1144) * $20.70 + annual MMBTU oil savings* $12.48/MMBTU oil *$20.70 (applied to HEATSY STEM, Wx DelFuel and Wx Elec)
d) an O&M benefit of $3 for each CFL and $3.5 for each FIXTURE
(23) Annual Low Income Monetary Savingsis equal to the sum of:
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BO3b Low-Income Retrofit Multifamily - Energywise Low Income Program - Electric

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)
Total Free- illover . Demand Ener Net Net Net o s . Annual Non

Measure Description | Quantity [ Gross Totl;alv\?hross Ridership ?Igartici— gfvn;rgf; D\?\I/Ier::y Adjustment | Adj usir%ymt Peak | Summer | Winter l:‘eet;ukctv:l; Izczgrrz)e YEXS L'L;?t,\;r:e i MGZUS i M;;I—US NI!”rV(I')E;nL(leS (\3/\7210;5 S:;;—;n;g\‘;:: Enagy

kw Rate pant) Factor Factor kw kw kw Benefit
Participants 1,758 $111,985 $0)
ACTIMERL 0f 0.0} 0f 0.00 %) 0.00 %) 1.000 0.020] 0.910) 0.910) 0.0} 0.0} 0.0} 0f 5 0f 0f 0) 0) 0) 0) $0| $0|
CFL 5,773] 46.4] 171,711 0.00 % 0.00 % 0.350 1.000| 0.910 0.910[ 14.8 14.8] 422 156,257 8 118 1,250 0 0 0 0 $15,760| $3,200
DHW 1,954 157 120,803 0.00 %) 0.00 %) 0.750] 1.000 0.910) 0.910] 10.7 10.7| 14.3) 109,931 15 161 1,649 0f 0f 0 15,620,960 $0) $2,251
FIXTURES 3161 77.8 287,972 0.00 %) 0.00 %) 0.350] 1.000 0.910) 0.910] 24.8 24.8 70.8] 262,055 20 495 5,241 0f 0f 0) 0) $10,068| $5,367
HEATPUMP 0f 0.0} 0f 0.00 %) 0.00 %) 0.030] 1.000 0.910) 0.910) 0.0} 0.0} 0.0} 0f 18 0f 0f 0) 0) 0) 0) $0| $0|
REFRIG 545  30.1 231,850 0.00 %) 0.00 %) 1.000 0.920) 0.910) 0.910| 27.4] 27.4) 25.2] 210,984 19 521 4,009 0f 0f 0) 0] $109,000 $4,321
SPACE 1657 723 556,170 0.00 %) 0.00 %) 0.030] 1.000 0.910) 0.910) 2.0 2.0 65.8] 506,115 18 36 9,110 0f 0f 0f 0f $1,198,525 $346,736
TORCHIEREL 0f 0.0} 0f 0.00 %) 0.00 %) 0.350] 1.000 0.910) 0.910] 0.0} 0.0} 0.0} 0f 8 0f 0f 0) 0) 0) 0) $0| $0|
Totals 13,090 242.3| 1,368,506 79.7| 79.7| 218.3] 1,245,340 1,331 21,259 - - - 15,620,960 $1,445,337 $361,876

Notes:

(1) Description = Participant Category.

(2) Quantity = Number of participants served in 2009.

(3) Gross kW = Estimated using demand allocation methodology described in 1999 DSM PMR, Volume I1, Study 12.

(4) Gross kWh = Gross annual energy savings for all measuresin this group.

(5) Free-ridership is staff estimate based on previous studies.

(6) Spillover is assumed to be zero.

(7), (8) Summer and Winter Diversity factors are estimated using demand allocation methodology described in 1999 DSM PMR, Volume I1, Study 12.

(9), (10) Demand and Energy Adjustment Factors are the realization rate from the EnergyWise 2008 Program Evaluation, 2009 Energy Efficiency Annual Report (EEAR), Appendix 6, Study 8.

(11) Net Peak kW = Net summer kW demand savings.

(12), (13) Summer and Winter kW = Diversified seasonal demand savings. GrosskW * (1 - Free Ridership + Spillover) * Seasonal Diversities* Demand Adjustment Factor.

(14) Net kwh Reduction = Annual energy savings reflecting all adjustment factors (Gross kWh * (1 - Free Ridership + Spillover) * Energy Adjustment Factor).

(15) Lifetime calculated as weighted average of measure lifetimes, based on staff estimates.
(16) kW Years= Lifetime* Net Peak kW.

(17) Lifetime MWh = Lifetime * Net kWh Reduction / 1000.

(18) Program does not assume any gas savings.

(19) Program does not assume any oil savings.

(20) Program does not assume any propane savings.

(21) Gallons of water saved per year by DW measures (from ACEEE, "Consumer Guide to Home Energy Savings," 9th Ed., 2007, page 143, *0.6275 to account for MECO family size).

(22) One-Time LI Benefit equal to the sum of:

a) the household arrearage reduction of $70 per participant

b) an avoided $200 net present value purchase of arefrigerator for participants who received arefrigerator * 0.910 adjustment factor (applied to REFRIG)
c) aOne Time LI Property Value Increase which is equal to the annual gross kWh savings * average of R1 and R2 rates ($0.1144) * $20.70 * 0.910 adjustment factor (applied to SPACE)

d) an O&M benefit of $3 for each CFL and $3.5 for each fixture * 0.910 adjustment factor (applied to CFL and FIXTURE)

(23) Annual Low Income Monetary Savingsis equal to the sum of:
a) a$203 benefit for fire hazard reduction, illness reduction, and moving avoidance due to avoided electric service termination * 0.910 adjustment factor (applied to SPACE)
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BO3b Low-Income Retrofit Multifamily - Energywise Low Income Program - Non-Electric

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) [ (1D | (12) | (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)
. Demand | Energy . Annual
- | ot o Grosd _Free [ Spillover | o e | winter | Adjust- | Adjusi- | NS [ NS L N&U o kwh | Lifetime | kw | Lifetime [MMBTUS|MMBTUs|MMBTUS| Gallons | OM€TIME | Non
Measure Description | Quantity | Gross Ridership | (Partici- ) . B X Peak [Summer| Winter . ; Non Energy
kWh Diversity | Diversity [ ment ment Reduction | (Years) | Years MWh Gas Qil Propane Water " Energy
kW Rate pant) kw kW kw Benefit ’
Factor Factor Benefit
Participants 3,661 $253,707|
AC Timers 0] 0.0f 0] 0.00 % 0.00 % 1.000] 0.020] 0.990 0.990] 0.0f 0.0] 0.0] 0 5 0] 0] 0] 0.0] 0.0f 0 $0| $0|
CFLs 17,445 163.7 606,475 0.00 % 0.00 % 0.350 1.000] 0.990 0.990| 56.7| 56.7| 162.1 600,411] 8 454 4,803 0 0| 0 0 $51,812] $12,296|
Domestic Hot Water 196 2.0| 15,612} 0.00 % 0.00 % 0.750 1.000] 0.990 0.990] 1.5 1.5 2.0) 15,456 15 23 232 0] 0] 0 1,704,641 $0| $317|
Fixtures 9,711f 306.5 1,135,039 0.00 % 0.00 % 0.350 1.000] 0.990 0.990| 106.2 106.2] 3034 1,123,689 20 2,124 22,474 0] 0] 0 0 $33,649 $23,013f
Heat Pumps 0] 0.0f 0] 0.00 % 0.00 % 0.030 1.000] 0.990 0.990] 0.0] 0.0] 0.0] 0 18 0 0 0 0 0 0] $0j $0|
Refrigerators 1,808 85.9 660,674 0.00 % 0.00 % 1.000] 0.920| 0.990 0.990[ 85.0 85.0 78.2 654,067 19 1,616 12,427 0 0 0 0] $361,600] $13,395|
Space Heating 29 0.1 1,152 0.00 % 0.00 % 0.030 1.000] 0.990 0.990] 0.0] 0.0] 0.1 1,140 18 0] 21 0] 0] 0 0] $2,701 $5,910]
Torchieres 5) 0.3 1,208] 0.00 % 0.00 % 0.350 1.000] 0.990 0.990] 0.1 0.1 0.3] 1,196 8 1 10| 0] 0] 0 0] $0| $24]
Totals 29,194| 558.6] 2,420,160 249.6 249.6] 546.2 2,395,959 4,217 39,966 - - - 1,704,641 $703,468 $54,956)

Notes:

(1) Description = Participant Category.

(2) Quantity = Number of participants served in 2009.

(3) Gross kW = Estimated using demand allocation methodology described in 1999 DSM PMR, Volume 1, Study 12.
(4) Gross kWh = Gross annual energy savings for all measuresin this group.

(5) Free-ridership is staff estimate based on previous studies.

(6) Spillover is assumed to be zero.

(7), (8) Summer and Winter Diversity factors are estimated using demand allocation methodology described in 1999 DSM PMR, Volume I1, Study 12.

(9), (10) Demand and Energy Adjustment Factors are the redlization rate from the EnergyWise 2008 Program Evaluation, 2009 Energy Efficiency Annual Report (EEAR), Appendix 6, Study 8.

(11) Net Peak kW = Net summer kW demand savings.
(12), (13) Summer and Winter kW = Diversified seasonal demand savings. Gross kW * (1 - Free Ridership + Spillover) * Seasonal Diversities* Demand Adjustment Factor.
(14) Net kWh Reduction = Annual energy savings reflecting all adjustment factors (Gross kWh * (1 - Free Ridership + Spillover) * Energy Adjustment Factor).
(15) Lifetime calculated as weighted average of measure lifetimes, based on staff estimates.
(16) kW Years = Lifetime* Net Peak kW.
(17) Lifetime MWh = Lifetime * Net kWh Reduction / 1000.
(18) Program does not assume any gas savings.
(19) Program does not assume any oil savings.
(20) Program does not assume any propane savings.
(21) Gallons of water saved per year by DW measures (from ACEEE, "Consumer Guide to Home Energy Savings," 9th Ed., 2007, page 143, *0.6275 to account for MECO family size).
(22) One-Time LI Benefit equal to the sum of:
a) the household arrearage reduction of $70 per participant
b) an avoided $200 net present value purchase of arefrigerator for participants who received arefrigerator * 0.990 adjustment factor (applied to REFRIG)
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C02a C&l Lost Opportunity - Design 2000plus Program - Compressed Air

(2 @ (©) @ ®) (6 U] ® 9 (10) (11) (12 (13
Measur e Description Qt Total GrosskW | Total GrosskWh AES Spillover Net Peak kW | Net Summer kW| Net Winter kW DS AW Lifetime (Years) kW Years |[Lifetime MWh
P Y Ridership Reduction
Compressed Air (Compressor - 15 - 75 hp) 1,327 247.1 1,230,050§ 20 % 3% 164.1] 164.1] 1108 1,020,942 15 2,461} 15,314
Compressed Air (Compressed Air Dryer) 10,9208 344 155,700§ 20 % 3% 229 229 154 129,231 15 343 1,938}
Totals 12,247 281.5 1,385,750) 186.9 186.9 126.24 1,150,173 2,804 17,253

Notes:

(1) Measure Description = Description of worksheet group.

(2) Qty (Quantity) = horsepower (hp) installed in 2009 for compressor measures; Quantity = cfm capacity installed in 2009 for dryer and receiver measures.

(3) Total Gross kW = Gross demand savings for all measures in this group. Gross kW derived from multiplying the horsepower by kW/hp or kW/cfm averages from an engineering analysis of compressed air
measure impacts as discussed in the text in "Compressed Air - Design 2000plus and Energy Initiative."

(4) Total Gross kWh = Gross annual energy savings for all measures in this group. Derived from multiplying the Gross kW by site hours of use collected on individual applications as discussed in the text in
"Compressed Air -Design 2000plus and Energy Initiative."

(5), (6) Free-ridership and spillover as listed in Appendix 2. Spillover includes both participant spillover and nonparticipant spillover.

(7) Net Peak kW = Net Summer kW.

(8) Net Summer kW = Gross kW * (1 - Free Ridership + Participant Spillover + Non-part. Spillover) * Summer Diversity Factor.
Summer diversity factor = 0.80, realization rate from impact evaluation of 2004 installations documented in 2005 EEAR, Appx. 7, Studies 18 and 19. Realization rate reflects performance, diversity and coincidence.
Realization rate from study (0.84) adjusted downward to account for change to peak demand savings period since study was performed.

(9) Net Winter kW = Gross kW * (1 - Free Ridership + Participant Spillover + Non-part. Spillover) * Winter Diversity Factor.
Winter diversity factor = 0.54, realization rate from impact evaluation of 2004 installations documented in 2005 EEAR Appx. 7, Studies 18 and 19. Realization rate reflects performance, diversity and coincidence.
Realization rate from study (0.57) adjusted downward to account for change to peak demand savings period since study was performed.

(10) Net kWh Reduction = Gross kWh * (1 - Free Ridership + Participant Spillover + Non-part. Spillover) * kwWh adjustment factor.

kWh adjustment factor = 1.0, realization rate from impact evaluation of 2004 installations documented in 2005 EEAR Appx. 7, Studies 18 and 19. Realization rate reflects measured performance and hours of use.

(11) Lifetime = Measure lifetime. Measure persistence is included in measure lifetime.

(12) kW Years = Net Peak kW * Lifetime.

(13) Lifetime MWh = Lifetime * Net KWh Reduction * 0.001.
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C03a Large C&l Retrofit - Energy Initiative Program- Compressed Air

(@) @ (©) 4 ®) (6) U] ® ©) (10) (11) (12) (13)
A Free- . . Net kWh i -
Measure Description Qty Total GrosskW | Total GrosskWh Rt Spillover Net Peak kW | Net Summer kW| Net Winter kW e —— Lifetime (Years) kW Years |[Lifetime MWh|
Compressed Air (Compressor - 15 - 75 hp) 655) 135.0) 730,881 24% 2% 84.2 84.2 56.8} 570,087} 13 1,095 7,411
Totals 655) 135.0 730,881 84.2 84.2 56.9] 570,087} 1,095 7,411

Notes:
(1) Measure Description = Description of worksheet group.
(2) Qty (Quantity) = horsepower (hp) installed in 2009 for compressor measures; Quantity = cfm capacity installed in 2009 for dryer and receiver measures.
(3) Total Gross kW = Gross demand savings for all measures in this group. Gross kW derived from multiplying the horsepower by kW/hp or kW/cfm averages from an engineering analysis of
compressed air measure impacts as discussed in the text in "Compressed Air - Design 2000plus and Energy Initiative."
(4) Total Gross kWh = Gross annual energy savings for all measures in this group. Derived from multiplying the Gross kW by site hours of use collected on individual applications as discussed
in the text in "Compressed Air -Design 2000plus and Energy Initiative."
(5), (6) Free-ridership and spillover as listed in Appendix 2. Spillover includes both participant spillover and nonparticipant spillover.
(7) Net Peak kW = Net Summer kW.
(8) Net Summer kW = Gross kW * (1 - Free Ridership + Participant Spillover + Non-part. Spillover) * Summer Diversity Factor.
Summer diversity factor = 0.80, realization rate from impact evaluation of 2004 installations documented in 2005 EEAR, Appx. 7, Studies 18 and 19. Realization rate reflects performance, diversity and coincidence.
Realization rate from study (0.84) adjusted downward to account for change to peak demand savings period since study was performed.
(9) Net Winter kW = Gross kW * (1 - Free Ridership + Participant Spillover + Non-part. Spillover) * Winter Diversity Factor .
Winter diversity factor = 0.54, realization rate from impact evaluation of 2004 installations documented in 2005 EEAR Appx. 7, Studies 18 and 19. Realization rate reflects performance, diversity and coincidence.
Realization rate from study (0.57) adjusted downward to account for change to peak demand savings period since study was performed.
(10) Net kWh Reduction = Gross kWh * (1 - Free Ridership + Participant Spillover + Non-part. Spillover) * kWh adjustment factor.
kWh adjustment factor = 1.0, realization rate from impact evaluation of 2004 installations documented in 2005 EEAR Appx. 7, Studies 18 and 19. Realization rate reflects measured performance and hours of use.
(11) Lifetime = Measure lifetime. Measure persistence is included in measure lifetime.
(12) kW Years = Net Peak kW * Lifetime.
(13) Lifetime MWh = Lifetime * Net KWh Reduction * 0.001.
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C02a C&I Lost Opportunity - Design 2000plus Program - Custom Approach

@ @] ® 4 ® ® | @ ® ©) (10) (11) (12) (13) (14) (15) (16) (17)
T— o || e [rascromiun | 5= o] Sme i | wiein |anreain | e oo o] ain | e |y gl

Custom Approach (Building Shell) i 36.0] 27.0f 60,974] 18 % 6% 0.72 1.05 0.8]] 22,8} 22.8] 24.9| 43,462 20 456 869
Custom Approach (Compressed Air) 1 136.3] 195.1] 910,831] 18 % 6% 0.80] 0.83] 0.82] 95.9 95.9 142.5 657,256 15 1,439 9,859
Custom Approach (EMS and HVAC Controls) 2 7.9 0.0 65,334 18 % 6% 0.72] 1.05] 0.8]] 4.9 4.5 0.0} 46,570 15 67] 699
Custom Approach (Commercial Equipment Control - 15 year measure life) 13 389.1 412.8f 4,010,507 18 % 6% 0.72 1.05} 0.8]] 246.5) 246.5| 3814} 2,858,689 15 3,698 42,880
Custom Approach (Commercia Equipment Control - 20 year measure life) 3 103.3] 12.6} 516,756 18 % 6% 0.72 1.05} 0.8]] 65.4] 65.4] 11.6f 368,344 20 1,308 7,367
Custom Approach (Industrial Refrigeration) 9 353.5f 290.5| 2,387,898 18 % 6% 0.80| 0.83] 0.82] 248.8f 248.8] 212.2} 1,723,107 20 4,977 34,462
Custom Approach (Lighting Controls) 2 114.8] 16.0} 476,972 18 % 6% 0.80| 0.73] 1.07| 80.9] 80.8] 10.3} 449,117 10 808 4,491
Custom Approach (Lighting Systems) 10 367.2 232.1) 1,007,002} 18 % 6% 0.80| 0.73] 1.07| 258.5| 258.5| 149.1] 948,193 15 3,877 14,223
Custom Approach (Other - 15 year life) 1 113.1 113.1] 990,761 18 % 69 0.80| 0.83] 0.82] 79.6] 79.6| 82.6] 714,933 15 1,194} 10,724]
Custom Approach (Process Coooling) 4 59.2f 87.7] 593,837} 18 % 6% 0.80| 0.83] 0.82] 41.7] 41.7] 64.1] 428,513 15 625 6,428
Custom Approach (Process Equipment and Systems) 4 44.9] 50.4] 294,133} 18 % 6% 0.80| 0.83] 0.82] 31.6] 31.6| 36.9] 212,246 15 474 3,184}
Custom Approach (Refrigeration - 10 year measure life) 1 221 304 273,112 18 % 69 0.80| 0.83] 0.82] 15.6} 15.6| 22.2] 197,078 10 156 1,971
Custom Approach (Refrigeration - 15 year measure life) i 5.5 5.5 48,989 18 % 6% 0.80| 0.83] 0.82] 3.9 3.9 4.0} 35,350 15 58] 530]
Custom Approach (VSD on HVAC Systems) 4 24.14 9.4 118,894 18 % 6% 0.72) 1.05| 0.8]] 15.3] 15.3] 8.7 84,748 15 229 1,27]]
Custom Approach (VSD on non-HVAC Systems) 5 74.3] 50.5] 412,010} 18 % 6% 0.80] 0.83] 0.82] 52.3] 52.3] 36.9 297,306 15 785 4,460
Custom Approach (Comprehensive Design - 15 year measure life) 4 772.6 340.3] 1,563,772 18 % 6% 0.79) 1.50] 0.97] 537.1 537.1 449.2| 1,334,836 15 8,057 20,023]
Custom Approach (Comprehensive Design - 16 year measure life) 1 68.4] 17.6| 131,220 18 % 6% 0.79 1.50] 0.97] 47.6 47.6) 23.2] 112,009 16 761 1,792]
Custom Approach (Comprehensive Design - 17 year measure life) 1 209.3 107.0] 594,896 18 % 6% 0.79) 1.50] 0.97] 145.5] 145.5 141.2) 507,803 17 2,474} 8,633
Custom Approach (Comprehensive Design - 20 year measure life) 1 4.2} 0.4 14,109 18 % 6% 0.79 1.50] 0.97] 2.9 2.9 0.5 12,043] 20 58] 241
Custom Approach (Comprehensive Design - 14 year measure life) 3 219.8 125.5] 909,814 18 % 6% 0.79) 1.50] 0.97] 152.8] 152.8 165.7] 776,617| 14 2,139 10,873
Custom Approach (Comprehensive Chiller) il 550.6 116.8] 1,108,409 18 % 6% 0.79) 1.50] 0.97] 382.8 382.8| 154.2) 946,138 17 6,508 16,084]

Totals 83] 3,675.3| 2,240.6) 16,490,230 2,531.9 2,531.9| 2,121.3] 12,754,360 40,149 201,062

ok ok ok ok ok ok

Notes:

(1) Measure Description = Description of worksheet category or group.

(2) Qty (Quantity) = Number of Custom applications installed in 2009.

(3) Gross Summer kW = Pre-evaluation results of gross summer demand savings summed over all measures in this category or group.
(4) Gross Winter kW = Pre-evaluation results of gross winter demand savings summed over all measures in this category or group.

(5) Total Gross kWh = Pre-evaluation results of gross annual energy savings summed over all measures in this category or group.

(6) Free Ridership and (7) Spillover are found in Appendix 2. Spillover includes both participant and nonparticipant spillover rates.

(8), (9), and (10) Summer kW Realization Rate, Winter kW Realization Rate and kWh Realization Rate are listed in Appendix 6, Study 11.
(11) Net Peak kW is equal to Net Summer kW.

(12) Net Summer kW = Gross Summer kW x (1 - Free-Ridership + Spillover) x Summer kW Realization Rate.

(13) Net Winter kW = Gross Winter kW x (1 - Free-Ridership + Spillover) x Winter kW Realization Rate.

(14) Net kWh Reduction = Total Gross kWh x (1 - Free-Ridership + Spillover) x kWh Realization Rate.

(15) Lifetime = Measure lifetime. Measure persistence is included in measure lifetime.

(16) kW Years = Net Peak kW x Lifetime.

(17) Lifetime MWh = Net kWh Reduction x Lifetime / 1000.
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C03a Large C&I Retrofit - Energy Initiative Program - Custom Approach

@ @ ® Q] ®) (6) O] ®) ) (10) (11) (12) (13) (14 (15) (16) (€]
Measure Description Qty %\E}Z Wirﬁ;jskw Total GrosskWh Ri;;re:hip Spillover R;E;tngnk;\;te Re\;lvii:att?o:vRvate EAD I;ez:l‘i?zation Ni\ljveak SJE\E]er et ::ll\i’nter Net kWh Reduction z{f:rn;;z kW Years | LifetimeMWh

Custom Approach (O / M Projects) 8 150.1] 151.1] 1,156,751 8% 11% 0.80] 0.83] 0.8 123.7] 123.7] 129.2) 976,992 5 619 4,885
Custom Approach (Compressed Air) 11 347.9 336.2f 2,335,872 8% 11% 0.80] 0.83] 0.8 286.7 286.7| 287.44 1,972,877 13 3,727 25,647
I(i:f“e?om Approach (EMSand HVAC Controls - 5 year meastre : 5206 1700 1,388,216 8 1% 0.72 109} 081 392 392 1849 1,158,189) 5 1,964 5,791
Eﬁmm Approach (EMS and HVAC Controls - 10year measure E 2221 2032 1,990,382 8o 11% 0.7 105 081} 1647 1647 2199 1660576 10 1647 16,606
Custom Approach (Commercia Equipment Control) 7 150.2] 291.4} 2,560,108 8% 11 % 0.72] 1.05} 0.8 111.4] 111.4] 315.1 2,135,898 13 1,448] 27,767
Custom Approach (Industrial Refrigeration - 10 year measure lifg 1 17.0f 12.1) 126,451 8% 11 % 0.80] 0.83] 0.8 14.0} 14.0} 10.3} 106,801 10 140] 1,068]
Custom Approach (Industrial Refrigeration - 18 year measure lifg [¢ 227.8 280.3 1,133,374 8% 11 % 0.80) 0.83] 0.8 187.7] 187.7] 239.7| 957,248 18 3,378 17,230
Custom Approach (Lighting Controls - 5 year measure life) il 14.0f 13.0f 566,173 8% 11 %) 0.80) 0.73] 1.07| 115 115 9.8 623,979 5 58} 3,120]
Custom Approach (Lighting Controls - 9 year measure life) 3 5.6 191.6) 517,026 8% 11 % 0.80] 0.73] 1.07| 4.9 4.9 144.1] 569,814} 9 41 5,128
Custom Approach (Lighting Systems - 5 year measure life) i 5.6 5.6 27,626 8% 11 % 0.80] 0.73] 1.07| 4.9 4.6f 4.2 30,447 5 23 152]
Custom Approach (Lighting Systems - 13 year measure life) 85 1,488.9 1,338.9 8,484,011 8% 11 % 0.80] 0.73] 1.07| 1,226.8] 1,226.8] 1,006.7] 9,350,229 13 15,949 121,553
Custom Approach (Other - 5 year measure life) i 2.4 2.4 80,000] 8% 11 % 0.80] 0.83] 0.8 2.0 2.0 2.1 67,568 5 10} 338
Custom Approach (Other - 13 year measure life) 1 35.0} 0.0 18,390| 8% 11 %) 0.80} 0.83 0.82] 28.8 28.8 0.0} 15,532 13 375 2024
Custom Approach (Process Coooling) 1 21.9] 21.9] 47,263 8% 11 %) 0.80} 0.83 0.82] 17.9 17.9 18.6| 39,918 10 179 399
Custom Approach (Process Equipment and Systems) 7 325.6] 490.5] 2,522,642 8% 11 % 0.80} 0.83 0.82] 268.3] 268.3] 419.3) 2,130,623 13 3,487 27,698
Custom Approach (Refrigeration - 9 year measure life) 4 59.8] 62.5 622,089 8% 11 % 0.80) 0.83] 0.8 49.3] 49.3] 534 525,416 9 443 4,729
Custom Approach (Refrigeration - 13 year measure life) 644 131.8 179.8 1,394,909 8% 11 % 0.80] 0.83] 0.8 108.6] 108.6] 153.7] 1,178,140 13 1,412] 15,316
Custom Approach (VSD on HVAC Systems) 6 124.6 58.0] 1,051,575 8% 11 %) 0.72 1.05] 0.8 924 924 62.7] 877,329 13 1,201 11,405
Custom Approach (VSD on non-HVAC Systems) 5 127.3 127.3 1,069,511 8% 11% 0.80} 0.83 0.82] 104.9 104.9 108.8] 903,309 13 1,364 11,743

Totals 228 3,986.9 3,936.6 27,092,369 3,200.6 3,200.6 3,369.8 25,280,885 37,464 300,778

ok ok ok ok ok ok ok ok

Notes:

(1) Measure Description = Description of worksheet category or group.

(2) Qty (Quantity) = Number of Custom applications installed in 2009.

(3) Gross Summer kW = Pre-evaluation results of gross summer demand savings summed over all measures in this category or group.
(4) Gross Winter kW = Pre-evaluation results of gross winter demand savings summed over all measures in this category or group.

(5) Total Gross kWh = Pre-evaluation results of gross annual energy savings summed over all measures in this category or group.

(6) Free Ridership and (7) Spillover are found in Appendix 2. Spillover includes both participant and nonparticipant spillover rates.

(8), (9), and (10) Summer kW Realization Rate, Winter kW Realization Rate and kWh Realization Rate are listed in Appendix 6, Study 11.
(11) Net Peak kW is equal to Net Summer kW.

(12) Net Summer kW = Gross Summer kW x (1 - Free-Ridership + Spillover) x Summer kW Realization Rate.

(13) Net Winter kW = Gross Winter kW x (1 - Free-Ridership + Spillover) x Winter kW Realization Rate.

(14) Net kWh Reduction = Total Gross kWh x (1 - Free-Ridership + Spillover) x kWh Realization Rate.

(15) Lifetime = Measure lifetime. Measure persistence is included in measure lifetime.

(16) kW Years = Net Peak kW x Lifetime.

(17) Lifetime MWh = Net kWh Reduction x Lifetime / 1000.
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C02a C&l Lost Opportunity - Design 2000plus Program - HVAC

(2) 2 (€) 4 (©) (6) (7) 8 (©) (10) (12) (12) (13) (14) (15) (16) (17) (18) (19)
Summer - " . .
. Total Gross| Gross Gross Total Gross Free- . Winter kW| Demand | Energy Adj | Net Peak | Net Summer | Net Winter . Lifetime _—
Cat/Grp Measur e Description Qty P summer kW Winter kw] KWh R Spillover Di‘g\;‘y Diversity | Adj Factor Factor W W W Net kWh Reduction| (Years) kW Years| Lifetime MWh
HVAC Equipment (Packaged A/C, Heat Pump, Condensor, etc.: o o
FIBA | oy AC o A Hoo urmps 54 Tong 3,021} 826.) 1960 1355.7] 641,796 20% 8 0441] 0009 1000 1000 2477 24771 09 436,422) 3719 6,546)
Fiea  |1VAC Equipment (Peckaged A/C, Heat Pump, Condensor, eic: A-A 39 144 100 760 11,197 4094 89 0.441 0.000 1070 2.390) 44 44 o9 18,197 69 273
Heat Pump < 5.4 Tons)
F/BB  |HVAC Equipment (HVAC System Components: ECMs) 60 NA 71 44 17,69} 2% 39 1000 1000  1.000 1,000 79 79 24 16100 20 149 329
FIBO  |HVAC Equipment (Air Cooled Chillers) 782 a4 6.9 52,1} 40,086 2% 39 10000 0000 1.000 1.000 374 374 09 36478 20 747 730
FIBO  |HVAC Equipment (Water Cooled Chillers) 750 101.0) 19 03 272,712 129 394 1000 0000 1.000 1049 a9 1.9 0.9 258005 20 1838 5,162}
yBr  [HVACBuilding Energy Mgmt Systems (Venllation Controls: Dud 1,066 308.0) 670 4809 307,987] 129 394 0400, 0000 1000 1000 1121 1124 09 280208) 10 1121 2,803
Enthal py Economizer Control)
yBr  |HVACBuilding Energy Mgmt Systems (Venllation Controls: 3 NA) 1590 1590 152,065} 129 39 1.000 1.000 1000 1000 1447 1447 1447 138379] 10 1,447 1384
Demand Control Ventilation)
Totals 5746 12004 w67 21281 1443535 645.4) 645.4) 1488 1183938 9,079 17,219)

Notes:

(1) Measure Description = description HYAC measure category.

(2) Qty (Quantity) = tons of air-conditioning impacted by measures installed in 2009, except for HVAC System Components where quantity is number of ECM motors on HVAC fans,

and Ventilation Controls-DCV where quantity is the number of HVAC units with Demand Control Ventilation (DCV).

(3) Total Gross kW = the sum of gross demand savings for all measures in the category. For HVAC equipment, gross demand savings is derived from engineering analysis.

For DEEC (Dual Enthalpy Economizer Controls), gross demand savings = Quantity * kW savings per ton as derived from engineering analysis.
(4) Gross Summer kW = sum of gross summer demand savings for all measures in the category. For HVAC System Components and DCV, gross summer demand savings is derived from site specific analysis.

(5) Gross Winter kW = sum of gross winter demand savings for all measures in the category. For HVAC System Components and DCV, gross winter demand savings is derived from site specific analysis.

(6) Total Gross kwWh = sum of gross annual energy savings for all measures in the category. For HVAC equipment and DCV, gross annual energy savings is derived from engineering analysis.

For DEEC, gross annual energy savings = Quantity * kWh savings per ton as derived from engineering analysis.

(7), 8) Free-Ridership and Spillover are from Appendix 2. Spillover includes both Participant Spillover and Nonparticipant Spillover.
(9), (10) Summer and Winter kW Diversity Factors are 1.0 if Gross Summer kW and Gross Winter kW values are available. For Packaged A/C and A-A Heat Pumps, Summer and Winter kW Diversity are described in

the "1998 Impact Evaluation of the Design 2000 Unitary HVAC Program”. For other measures these values were estimated by means of evaluation research during 1993 and 1994 and engineering estimates.

(11), (12) Demand and Energy Adjustment Factors reflect savings persistence and not measure persistence which is included in measure life. Values for Packaged A/C, Water Source Heat Pumps, and Chillers come from

"Persistence of Commercial/Industrial Non-Lighting Measures,” Appendix V-8 of the 1993 Performance Measurement Report. For A-A Heat Pump < 5.4 Tons the factors were derived by engineering analysis to include

heating efficiency impacts. The factors are 1.0 for all other measures since no studies have indicated otherwise.

(13) Net Peak kW = Net Summer kW.

(14), (15) Net Summer [Winter] kW = Gross Summer [Winter] kW * (1 - Free-Ridership + Spillover) * Summer [Winter] kW Diversity * Demand Adjustment Factor. If Gross Summer [Winter] kW is not determined, Total Gross kW is used.

(16) Net kwh Reduction = Total Gross kWh * (1 - Free-Ridership + Spillover) * Energy Adjustment Factor.

(17) Lifetime = Measure lifetime. Measure persistence is included in measure lifetime.

(18) kW Years = Lifetime * Net Peak kW.

(19) Lifetime MWh = Lifetime * Net kWh Reduction * 1000.
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CO03a Large C&I Retrofit - Energy Initiative Program - HVAC

(€} 2 ©)] 4 ) ) 7 ®) ©) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21)
Net GasHeat
P Total Gross| Gross Gross Winter Total Gross Free . Summer kW | Winter kW| Demand Energy Net Peak Net kWh Lifetime Lifetime . Oil Savings
D DN QY KW [summer k Kw kwh | Ridersnip] P! | “piversity | Diversity | Adj Factor |Adj Factor]  kw | Summer | NetWinter kWi o) ction vears | VYRS wn S (MMBtu)

kw (MMBtu)

G/BP  |Controls (HVAC Occupancy Sensors: Hotel Occupancy Sensors) 224 B4 NA NA 10324 25 7% 0.300 0.700 1000 1.000 194 194 450 30808] 10 193 3,309 NA NA

GIE  |controls (Commercial Equipment Control: Vending Miser) 45 NA 6.2 6.2 a7 259 79 1000 1,000 1000 1000 5.4 5.4 5.1 28620 5 25 143 NA NA

JBD  [HVAC Building Energy Mgmt Systems (EMS Cond. Space Control) 2,450 NA| 2044 3444 237918 25 7% 1.000) 1.000 1030  1.040) 1729 1729 2009 20089070| 10 1,72 20,290 2,927 5017

yr  [HVACBuilding Energy Mgmt Sysiems (Ventillation Conirols: Dual 246) 7 Na NA 71,094 259 7% 0.400) 0.000| 1000 1.000 29 29 09 58207 7 163 408 NA NA

Enthal py Economiser Controls
Totals 2,965 1499 2104 350, 2,888,606 208 2208 341, 2,446,694 2110 24,149 2,922 5,012

Notes:

(1) Measure Description = Description of category and measures.

(2) Qty (Quantity) is the number of control units installed in 2009 for HYAC Occupancy Sensors and Commercial Equipment Control (Vending Misers); the number of EMS end use points controlled for EMS Conditioned Space Control;
and tons of air-conditioning impacted for DEEC (Dual Enthalpy Economizer Controls).

(3) Total Gross kW is gross demand savings for all measures in the category. For HYAC Occupancy Sensors, gross demand savings is derived from engineering analysis.
For DEEC, gross demand savings = Quantity * kW savings per ton as derived from engineering analysis.

(4) Gross Summer kW is gross summer demand savings summed over all measures in the category. For Commercial Equipment Control and EMS Cond. Space Control, gross summer demand savings is derived from site specific analysis.

(5) Gross Winter kW is gross winter demand savings summed over all measures in the category. For Commercial Equipment Control and EMS Cond. Space Control, gross winter demand savings is derived from site specific analysis.

(6) Total Gross kWh is gross annual energy savings for all measures in the category. For Occupancy Sensors, gross annual energy savings is derived from engineering analysis. For Commercial Equipment Control

and EMS Cond. Space Control, gross annual energy savings is derived from site specific analysis. For DEEC, gross annual energy savings = Quantity * kWh savings per ton as derived from engineering analysis.
(7), (8) Free-Ridership and Spillover are from Appendix 2. Spillover includes both Participant Spillover and Nonparticipant Spillover.
(9), (10) Summer and Winter kW Diversity Factors are 1.0 if Gross Summer kW and Gross Winter kW values are available. For Occupancy Sensors and DEEC, Summer and Winter kW Diversity Factors are engineering estimates.

(11), (12) Demand and Energy Adjustment Factors reflect savings persistence and not measure persistence which is included in measure life. Factors for EMS Cond. Space Controls are from the "Persistence of Commercial/Industrial

Non-Lighting Measures," Appendix IV-8 of the 1993 Performance Measurement Report, adjusted to eliminate measure persistence effect. The factors are 1.0 for all other measures since no studies have indicated otherwise.

(13) Net Peak kW = Net Summer kW.

(14), (15) Net Summer [Winter] kW = Gross Summer [Winter] kW * (1 - Free-Ridership + Spillover) * Summer [Winter] kW Diversity * Demand Adjustment Factor. If Gross Summer [Winter] kW is not determined, Total Gross kW is used.

(16) Net kWh Reduction = Total Gross kWh * (1 - Free-Ridership + Spillover) * Energy Adjustment Factor.

(17) Lifetime = Measure lifetime. Measure persistence is included in measure lifetime.

(18) kW Years = Lifetime * Net Peak kW.

(19) Lifetime MWh = Lifetime * Net kWh Reduction / 1000.

(20) Gas Heat Savings (MMBtu) = annual gas resource savings Non-Electric Benefit (NEB). This NEB is achieved for EMS Cond. Space Controls measures only and is calculated as described in the text section for Energy Intiative HYAC measure installations.

(21) Oil Savings (MMBtu) = annual oil resource savings Non-Electric Benefit (NEB). This NEB is achieved for EMS Cond. Space Controls measures only and is calculated as described in the text section for Energy Intiative HVAC measure installations.

Page 18 of 24

2009 MA - CI_Evaluated_Templates - May_2009.xls



C02a C&I Lost Opportunity - Design 2000plus Program - Lighting

@) (2 ) (4 () 6) ) (®) 9) (10) (1) (12 (13 (14) (15) (16) 17 (18)

Measure Description Qty Tota:](v?/ros Total GrosskWh Rigcrare;ip Spilrlove SJDT\ZZ:;W \Agir:}:sﬁy AT;:;; Ensagtyo/:dj Net Peak kW et iuwmmer et lll\\j\i/nter Net kWh Reduction| t:::rms)e kW Years L:\/f;i/:e AnnuaIBr;lrc]J;-itEnergy
'B";e[if;\"si%mi"g (Fluorescent Systems w/EELIG 10,880) 2106 sosare| 32 7w 0.980) 0.730 0.970) 0.989 1509 150} 1119 666,716] 15 2,25 10,001 $0)
Interior Lighting (Compact Fluorescents (Hard Wired)) 616} 523 7847 2 7% 0.980) 0.730) 0.970) 0.989) 373 373 278 161654 15 550) 2,429 $5,641
Interior Lighting (LED Exit Signs) 53 08 soae| oz 7w 1.000) 1.000 1.000 1.000 04 04 04 a8 15 g 57 $0
\';:Ili?e:)i)ghti ng (High Intensity Discharge Systems (Hard 3,208) 3159 1431523 2] 7% 0.980) 0.730 0970 0.989 2252 2252 167.9) 1062262) 15 3378 15,934 $0)
Controls (Occupancy Sensors) 1,487 4169 365354 32 7w 0304 0.192) 0.955) 0.758) 907 9.7 57.3 207778 10 907] 2,078 $3,357]
Controls (Daylight dimming) 115 2015 483519 32 7w 0152 0.000) 0.955) 0.379) 219 219 00 137489 10 219 1,375 $0
Totals 16,449 1,197.6 3,401,768 525.8 525.8) 365.1} 2,239,683 7,323 31,869 $8,999

Notes:

(1) Measure Description = Description of worksheet category or group.

(2) Qty(Quantity) = Number of measures installed in 2009.

(3) Total Gross kW = Gross demand savings for all measures in this category or group.

(4) Total Gross kWh = Gross kW * Site-specific annual hours of use from each individual application.

(5) Free-Ridership as listed in Appendix 2.

(6) Spillover as listed in Appendix 2. Spillover consists of combined Participant and Nonparticipant Spillover, (Nonparticipant Spillover is 2.0% for all measures).

(7) Summer Diversity factors from "Design 2000plus Lighting Hours of Use and Load Shapes Management Study", Appendix 6, Study 9 of the 2008 Energy Efficiency Annual Report (EEAR). Summer Diversity factor

for LED exit signs based on staff estimates, and for Occupancy Sensors from the "National Grid Lighting Controls Impact Evaluation, Final Report, 2005 Energy Initiative, Design 2000plus and Small Business Services

programs,” June 4, 2007, Table 22, p. 43. Daylight dimming controls are a combination of the summer diversity factor (=.304) from the above lighting control study and a staff estimated adjustment factor (=0.5) to

account for non-functional systems based on a sidelighting photocontrol study done in the Northwest in 2006.

(8) Winter Diversity factors are derived from the studies referred to in Note (7); daylight dimming controls is a staff estimate.

(9) Demand Adjustment factor is based on the Non-Coincident Connected Demand Factor (=0.97) from “"Design 2000plus Lighting Hours of Use and Load Shapes Management Study (Table 4, p. 5-18), Appendix 6,

Study 9 of 2008 EEAR, for non-lighting control measures. For lighting control measures the Non-Coincident Connected Demand Factor (=0.955) is based on the lighting control study mentioned in Note 7

(Table 22, p. 43).

(10) Energy Adjustment Factor equals Non-Coincident Connected Demand factor (see Note 9) * Hours of Use Realization Rate (Non-lighting control measures = 1.02, Lighting Control measures = 0.794). For

Non-Lighting Control measures the HOU RR is from “"Design 2000plus Lighting Hours of Use and Load Shapes Measurement Study," Appendix 6, Study 9 of the 2008 EEAR. For Lighting Control measures the

HOU RR is based on the lighting control study mentioned in Note 7. For Daylight Dimming Control measures the Energy Adjustment Factor equals Non-Coincident Connected Demand Factor * Hours of Use

Reduction Realization Rate * staff estimated adjustment factor (see Note 7).

(11) Net Peak kW = Net Summer kW.

(12) Net Summer kW = (Gross kW * Summer Diversity factor * Demand Adjustment factor) * (1- Free-Ridership + Spillover).

(13) Net Winter kW = (Gross kW * Winter Diversity factor * Demand Adjustment factor) * (1- Free-Ridership + Spillover).

(14) Net kWh Reduction = (Gross kWh * Energy Adjustment factor) * (1 - Free-Ridership + Spillover).

(15) Lifetime = Measure lifetime. Based on the "Measure Life Study prepared for The Massachusetts Joint Utilities," Energy & Resource Solutions, November 17, 2005, Table 1-1 and 1-2, see 2005 Energy Efficiency
Annual Report, Appendix 7, Study 2. Measure persistence is included in measure lifetime.

(16) kW Years = Net Peak kW * Lifetime.

(17) Lifetime MWh = Net KWh Reduction * Lifetime * 0.001.

(18) Annual Non-Energy Benefit is due to reduced operation and maintenance costs associated with the longer measure lives of lamps and ballasts as compared to the basecase.
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C03a Large C&l Retrofit - Energy Initiative Program - Lighting

(1) 2 (€] (©) 5) 6) @ ®) © (10) (11) (12) (13) (14) (15) (16) (17) (18)
Measure Description Qty Totelu(v?ros Total GrosskWh Ri;;re;ip Spillover Sutr;\vn;e;fyw \Ag?vt:s!iy Azje';]:;ir En:raityofdj Net Peak kW NE! iuvl\‘lnmer DS mma Net kWh Reduction Izgzg)e kW Years | LifetimeMWh Eﬁgrn;ya]BZ‘:;-it
'B”;e[‘i’:;%h““g (Fluorescent Systems w/EELIG 173,852 67603 2608183  12% 9% 0.880) 0580 1.030) 1.040) 5,943.7] 5,943.7] 39175 26311354 13 77,269 342,048) $198,991]
Interior Lighting (Compact Fluorescents (Hard Wired)) 2,510 1818 703578  12% 9% 0.880) 0.580) 1.030 1.040 1508 1508 1053 700768 13 2,077 9,227 $29,728
Interior Lighting (LED Exit Signs) 1,439 118 34737 12% 9% 0.880) 0.580) 1.030 1.040 367 367 242 357859 13 477] 4,652} $42,294
wi'?es)i)gh“ ng (High Intensity Discharge Systems (Hard 17,526 3,7045) 18902329  12% 9% 0.880) 0580 1.030) 1.040) 3,257.0) 3,257.0) 2,146.7] 19068669 13 42,341 247,893 ES
Controls (Occupancy Sensors) 19,460 4,968.7] 8950734  12% 9% 0.300) 0.190) 0.960) 0.760) 1,388.1] 1,388.1] 879.1 6605116 9 12,492 50,446) $51,763
Controls (Daylight dimming) 14 133 134200 12% 9% 0.150 0.000) 0.960) 0.380) 6.0 6.0 o9 20469 o 54 429 30|
Totals 214,809 15,7003 55,136,414 107014 107014 7,072 53,102,232 134,711 663,711} $322,775

Notes:

(1) Measure Description = Description of worksheet category or group.
(2) Qty(Quantity) = Number of measures installed in 2009.
(3) Total Gross kW = Gross demand savings for all measures in this category or group.

(4) Total Gross kWh = Gross kW * Annual hours of use. Hours of use is a site specific figure for each measure taken directly from the application.

(5) Free-Ridership as listed in Appendix 2.

(6) Spillover as listed in Appendix 2. Spillover consists of combined Participant and Nonparticipant Spillover (Nonparticipant Spillover is 2.0% for all measures).

(7) Summer Diversity factors for non-control Lighting measures are from “"Coincidence Factor Study Residential and Commercial Industrial Lighting Measures, Prepared for; New England State Program Working Group (SPWG), For use as an Energy
Efficiency Measures/Programs Reference Document for the ISO Forward Capacity Market (FCM)," RLW Analytics, Spring 2007, P. XVII, Tables i-29 & i-30. Summer Diversity factor for LED traffic lights based on staff estimates, and for Occupancy
Sensors from the "National Grid Lighting Controls Impact Evaluation, Final Report, 2005 Energy Initiative, Design 2000plus and Small Business Services programs,” June 4, 2007, Table 22, p. 43. Daylight dimming controls are a combination of the

summer diversity factor (=.30) from the above lighting control study and a staff estimated adjustment factor (=.5) to account for non-functional systems based on a sidelighting photocontrol study done in the Northwest in 2006.

(8) Winter Diversity factors are derived from the studies referred to in Note (7); daylight dimming controls is a staff estimate.

(9) Demand Adjustment factor is based on the Non-Coincident Connected Demand Factor (=1.027) from “2003 Energy Initiative "EI" Program Lighting Impact Evaluation, Final Report, June 2004," 2003 Energy Efficiency Annual Report, Appendix 7,
Study 19 for non-lighting control measures. For lighting control measures the Non-Coincident Connected Demand Factor (=0.955) is based on the lighting control study mentioned in Note 7 (Table 22, p. 43).

(10) Energy Adjustment factor = the Energy Realization Rate (=1.04) for non-control lighting measures and is from “Large Commercial and Industrial Retrofit Program Impact Evaluation, Final Report,” Summit Blue Consulting, June 2008, see Appendix
6 of the 2007 EEAR. For lighting control measures the EAF equals Non-Coincident Connected Demand factor (see Note 9) * Hours of Use Reduction Realization Rate (=0.794, from the lighting control study in Note 7). For Daylight Dimming Control
measures the Energy Adjustment Factor equals Non-Coincident Connected Demand Factor * Hours of Use Reduction Realization Rate * staff estimated adjustment factor (see Note 7).

(11) Net Peak kW = Net Summer kW.

(12) Net Summer kW = (Gross kW * Summer Diversity factor * Demand Adjustment factor) * (1- Free-Ridership + Spillover).
(13) Net Winter kW = (Gross kW * Winter Diversity factor * Demand Adjustment factor) * (1- Free-Ridership + Spillover).
(14) Net kWh Reduction = (Gross kWh * Energy Adjustment factor) * (1 - Free-Ridership + Spillover).
(15) Lifetime = Measure lifetime. Based on the "Measure Life Study prepared for The Massachusetts Joint Utilities," Energy & Resource Solutions, November 17, 2005, Table 1-1 and 1-2, see 2005 Energy Efficiency

Annual Report, Appendix 7, Study 2. Measure persistence is included in measure lifetime.

(16) kW Years = Net Peak kW * Lifetime.

(17) Lifetime MWh = Net KWh Reduction * Lifetime * 0.001.

(18) Annual Non-Energy Benefit is due to reduced operation and maintenance costs associated with the longer measure lives of lamps and ballasts as compared to the pre-retrofit measure.
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C02a C&l Lost Opportunity - Design 2000plus Program - Motors

(O] ()] (©)] 4 ®) (6) @] ®) ©) (10) (11) (12) (13) (14) (15) (16) (17
NMezsreDssimiar Qty Total Total Gross .Free_ spillover S.m_1mer_ kw Wi_nter _kW D_emand Energy Adj| Net Peak Su:?ner Net Winter Net kWh Lifetime kw Lifetime
Gross kW] kWh Ridership Diversity Diversity | Adj Factor Factor kW KW kW Reduction (Years) Years MWh
Totally Enclosed, Fan cooled (TEFC) (1200 RPM) 4 1. 3,504 44% 3% 0.757] 0.597] 0.219 0.212) 0.1 0.1 0.4 439 20 2 9
Totally Enclosed, Fan cooled (TEFC) (1200 RPM) 2 0.9 2,846 51 % 3% 0.757] 0.597] 0.219 0.212] 0.0 0.0 0.0 314 20 1 ¢
Totally Enclosed, Fan cooled (TEFC) (1800 RPM) 234 65.5 232,275 44% 3% 0.757] 0.597] 0.219 0.212) 6.4 6.4 5.1 29,112 20 128 582
Totally Enclosed, Fan cooled (TEFC) (1800 RPM) 3 6.9 23,281} 51 % 3% 0.757] 0.597] 0.219 0.212] 0.9 0.9 04 2,572 20 11 5
Totally Enclosed, Fan cooled (TEFC) (3600 RPM) 29 13.3 56,842 44 % 3% 0.757] 0.597] 0.219 0.212) 1.3 1.3 10 7,124 20 29 142
Totally Enclosed, Fan cooled (TEFC) (3600 RPM) 4 19 8,123 51 % 3% 0.757] 0.597] 0.219 0.212] 0.2 0.2 0.4 897] 20 3 18
Open Drip Proof (ODP) (1200 RPM) 7 24 10,954 44 % 3% 0.757] 0.597] 0.219 0.212) 0.2 0.2 0.2 1,373 20 5 27
Open Drip Proof (ODP) (1800 RPM) 130 60.4] 174,110 44 % 3% 0.757] 0.597] 0.219 0.212] 59 59 4.7 21,822 20 118 434
Open Drip Proof (ODP) (1800 RPM) 6 43 18,008 51 % 3% 0.757] 0.597] 0.219 0.212) 04 0.4 0.3 1,989 20 7 40
Totals 446§ 156.1 529,943 15.1] 15.1] 11.9 65,643 302 1,313

Notes:
(1) Measure Description = Description of motor measure installed.
(2) Qty (Quantity) = Number of motors installed in 2009.
(3) Total Gross kW = Sum of engineering estimates of gross demand savings for all measures in this motor category.
Gross kW Reduction / unit = 0.746 * HP * (1/eff_old - 1/eff_new).
(4) Total Gross kWh = Sum of engineering estimates of gross annual energy savings for all measures in this motor category.
Gross kWh Reduction / unit = Gross kW Reduction / unit * Site Hours Of Use from each individual application.
(6) Free Ridership and (7) Spillover are found in Appendix 2. Spillover includes both participant and nonparticipant spillover rates.
(7), (8) Seasonal Diversity Factors from "Motor Run-Time and Persistence Study," Appendix IV-5, 1994 DSM Performance Measurement Report.
(9), (10) Demand and Energy Adjustment Factors reflect a variety of factors including:
(a) motor loading factor, from "Motor Performance Study," Appendix V-5, 1993 DSM Performance Measurement Report;
(b) hours of use realization rate (in kWh adjustment factor), from "Motor Run-Time and Persistence Study," Appendix IV-5, 1994 DSM Performance Measurement Report; and
(c) baseline adjustment factors, which reflect changes to both measure baselines (originally based on "New England Motor Baseline Study," Appendix E, 1992 DSM Performance Measurement Report) and
escalating program efficiency eligibility thresholds, which reflect the 1992 Energy Policy Act motor efficiency standards implemented in 1997.
(11) Net Peak kW = Net Summer kW.
(12) Net Summer kW = Total Gross kW * (1 - Free-Ridership + Spillover) * Summer kW Diversity * Demand Adjustment Factor.
(13) Net Winter kW = Total Gross kW * (1 - Free-Ridership + Spillover) * Winter kW Diversity * Demand Adjustment Factor.
(14) Net kWh Reduction = Total Gross kWh * (1- Free-Ridership + Spillover) * Energy Adjustment Factor.
(15) Lifetime = Measure lifetime. Based on the "Measure Life Study prepared for The Massachusetts Joint Utilities," Energy & Resource Solutions, November 17, 2005, Table 1-1 and 1-2, see 2005 Energy Efficiency
Annual Report, Appendix 7, Study 2. Measure persistence is included in measure lifetime.
(16) kW Years = Lifetime * Net Peak KW.
(17) Lifetime MWh = Lifetime * Net KWh Reduction / 1000.
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C02a C&I Lost Opportunity - Design 2000plus Program - Variable Speed Drives

(@) @ @ (4) ©) (6) (7) (8 9) (10) (12) (12) (13) (14) (15)

M easure Description Qty Gr-roiaklw Totl;aj\ihro& Riz:;ip Spillover gﬁvn;r;?;, D\Ii\\l/ier:t;y Net Peak kW S_Jk:\zner Net Winter kW g;ulltv;l‘; IE\I:::; kW Years | Lifetime MWh

Variable Speed Drives (VSD for Fan, HVAC VAV Supply) 163 379 w1200 749 2% 0883 1.000 9.2 9.2 104 41,496 15 139 62}
Variable Speed Drives (VSD for Fan, HVAC VAV Exhaust) 38 8.2 0450 74 29 0830 1,000 19 19 23 8,526 15 29 128
X:)iab'e Speed Drives (vSD for Fan, Process Exhaust and Make-up 30 09 a0 7w 2% 1.000 1.000 03 03 03 9,727 15 4 146
Variable Speed Drives (V'SD for Pump, Heating Hot Water) 15 34 13605 74 29 0.000 1.000 00 00 10 3,835 15 o 58
Variable Speed Drives (VSD for Pump, Process Cooling) 15 1.5 5,535 74 % 2% 1.000 1.000 0.4 0.4 0.4 1,550 15 o 23
Variable Speed Drives (V'SD for Pump, WSHP Circulation Loop) 43 9.7 68723 74 2% 0.163 1.000 04 04 27 10,242 15 7 289
Totals 303 609 301,343 122 122 171 84,376 183 1,266

Notes:

(1) Measure Description = Description of worksheet group.

(2) Qty(Quantity) = VSD controlled horsepower installed in 2009.
(3) Total Gross kW = Gross demand savings for all measures in this group.

Gross kW is derived from multiplying the horsepower by the maximum of summer and winter kW/hp averages from the previous year's evaluations as discussed in the text in "Variable Speed

Drives- Design 2000plus and Energy Initiative Program.”
(4) Total Gross kWh = Gross annual energy savings for all measures in this group.

Gross kWh is derived from multiplying the horsepower by the averages of kWh/hp as discussed in the text in "Variable Speed Drives - Design 200(lus and Energy Initiative."

(5), (6) Free-ridership and spillover as listed in Appendix 2. Spillover includes both participant spillover and nonparticipant spillover.

(7) Summer Diversity as discussed in text "Variable Speed Drives-Design 2000plus and Energy Initiative."
(8) Winter Diversity as discussed in text "Variable Speed Drives-Design 2000plus and Energy Initiative."

(9) Net Peak kW = Net Summer kW.

(10) Net Summer kW = Gross kW * (1 - Free-Ridership + Spillover) * Summer Diversity.
(11) Net Winter kW = Gross kW * (1 - Free-Ridership + Spillover) * Winter Diversity.
(12) Net kWh Reduction = Total Gross kWh * (1 - Free-Ridership + Spillover).

(13) Lifetime = Measure lifetime. Measure persistence is included in measure lifetime.

(14) KW Years = Net Peak kW * Lifetime.

(15) Lifetime MWh = Lifetime * Net kWh Reduction * 0.001.
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C03a Large C&I Retrofit - Energy Initiative Program- Variable Speed Drives

@ @ (©) 4 ® | ® @] ® ) (&0) (11) (12) (13) (14) (15
Measure Description Qty Gr-(r)(;iw TO':JV\?I: 0% Riz;re:hip Spillover| S:;z:;f; D\?\I/ier::y Net Peak kW SuLnEwer Net Winter kW g;ukc:t,\il:n Izg:;rn;; kW Years L:\;e\t/\i/r:e

ariable Speed Drives (VSD for Fan, HVAC VAV Supply) 1,979 464. 1,848,600 17 % 3% 0.883 1.000§ 352.4 352.4 399.14 1,589,799 13 4,582 20,667
Variable Speed Drives (VSD for Pump, Chilled Water) 50 6.9 15,650 17 % 3% 1.000§ 0.000 5.9 5.9 0.0 13,459 13 73 175
Variable Speed Drives (VSD for Pump, Boiler Feedwater) 123 25.0 194,530 17 % 3% 0.952] 1.000§ 20.9 20.5 21.5 167,296 13 264 2,179
Variable Speed Drives (VSD for Fan, HVAC VAV Exhaust) 433 97.3 359,408 17 % 3% 0.830) 1.000§ 69.9 69.9 83.7] 309,090 13 903 4,019
Variable Speed Drives (VSD for Fan, Process Exhaust and Make-up Air) 130 18. 238,5504 17 % 3% 1.000§ 1.000§ 15.9 1559 15.59 205,153 13 202 2,667
Variable Speed Drives (VSD for Pump, Heating Hot Water) 105 24.9 98,910 17 % 3% 0.000 1.000§ 0.0 0.0 213 85,063 13 0 1,106}
Variable Speed Drives (VSD for Pump, Process Cooling) 50 5.0 18,950 17 % 3% 1.000§ 1.000§ 4.3 4.3 4.3 16,297 13 55 212
Variable Speed Drives (VSD for Pump, WSHP Circulation Loop) 70 16.6 117,810 17 % 3% 0.166] 1.000 2.4 24 14.3 101,317 13 3] 1,317
Variable Speed Drives (VSD for Fan, Boiler Draft) 30 9.9 75,900 17 % 3% 0.953 1.000§ 8.0 8.0 8.4 65,274 13 104 849
Variable Speed Drives (VSD for Pump, Water Supply or Wastewater) 153 14.2 124,745 17 % 3% 1.000§ 1.000§ 12.2 12.2 12.2 107,281] 13 159 1,395
Variable Speed Drives (VSD for Fan, Cooling Tower) 340 53.7] 118,660 17 % 3% 1.000§ 0.000 46.2) 46.2) 0.0 102,048 13 6014 1,327

Totals 3,458 735.0 3,211,713 536.9 536.9 580.3 2,762,073 6,979 35,907

(1) Measure Description = Description of worksheet group.

(2) Qty(Quantity) = VSD controlled horsepower installed in 2009.
(3) Total Gross kW = Gross demand savings for all measures in this group.

Gross kW is derived from multiplying the horsepower by the maximum of summer and winter kW/hp averages from the previous year's evaluations as discussed in the text in "Variable Speed Drives -

Design 2000plus and Energy Initiative Program.”

(4) Total Gross kWh = Gross annual energy savings for all measures in this group.
Gross kWh is derived from multiplying the horsepower by the averages of kWh/hp as discussed in the text in "Variable Speed Drives-Design 2000 plus and Energy Initiative."

(5), (6) Free-ridership and spillover as listed in Appendix 2. Spillover includes both participant spillover and nonparticipant spillover.
(7) Summer Diversity as discussed in text "Variable Speed Drives-Design 2000 plus and Energy Initiative."
(8) Winter Diversity as discussed in text "Variable Speed Drives-Design 2000plus and Energy Initiative."

9) Net Peak kW = Net Summer kW.

10) Net Summer kW = Gross kW * (1 - Free-Ridership + Spillover) * Summer Diversity.
11) Net Winter kW = Gross kW * (1 - Free-Ridership + Spillover) * Winter Diversity.

13) Lifetime = Measure lifetime. Measure persistence is included in measure lifetime.

14) kW Years = Net Peak kW * Lifetime.

(
(
(
(12) Net kWh Reduction = Total Gross kWh * (1 - Free-Ridership + Spillover)
(
(
(

15) Lifetime MWh = Lifetime * Net kwWh Reduction * 0.001.
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C03b Small C&I Retrofit - Small Business Services Program

()] @ (©)] @ ©] (] 0] @®) ©) (10) A1) (12) (13 (14) (15) (16) a7 (18)
i Free- " Summer kW Winter kW kW Adj kWh Adj Net Winter Net kWh . _— /Annual Non Ener gy
Category Description Qty Total GrosskW | Total Gross kWh| e Spillover Ratg Bitersiiy TSy Factor Factor Net Peak kW | Net Summer kW W Reduction MeasureLife] kW Years |LifetimeMWh Benefit

FLUORESCENT W/ELIG BALLAST 72,268 4,0634 12,954,659 6% 29 0.800) 0.379 0.982 1.000 3,064.9 3,064.9 14173 12,436,469 13 39,839 161,674 $81,865
COMPACT FLUORESCENTS - HARD WIRED 222] 123 28,304 6% 29 0.800) 0.379 0.982 1.000 9.3 9.3 4.3 27,172 13 121 353 $2,602
HIGH INTENSITY DISCHARGE - INTERIOR 108| 9.4 31,864 6% 2% 0.800y 0.370 0.982 1.000 74 74 33 30,589 13 93 394 $0
COMPACT FLUORESCENTS - INTERIOR SI 14,643 7138 1,810,479 6% 2% 0.800y 0.370 0.858 0.874 470.9 470.9 217.6 1,519,054 6 2,823 9,114 $150,013
HIGH INTENSITY DISCHARGE - EXTERIOR 419 63.3 228,165 6% 2% 0.800y 0.370 0.982 1.000 47.7) 47.7) 22 219,039 13 629 2,848 $0
COMPACT FLUORESCENTS - EXTERIOR HW 485 409 128,344 6% 2% 0.800y 0.370 0.982 1.000 30.9 30.9 14.3 123,213 13 403 1,602 $0
OCCUPANCY SENSORS 4,370 911.9 1,531,554 69 29 0.349 0.289 0.934] 0.874 285 285 2294 1,285,034 9 2,564 11,569 $9,402
PHOTOCELLS 1] 0.4 487 69 29 0.0004 0.00q 0.982 1.000 09 09 0.9 467 9 q 4 $0
PROGRAMMABLE THERMOSTATS 1] 0.0 209 19 49 0.0004 0.00q] 1.000 1.000 0.0 0.0 0.0 215 8 q 2 $0
FAN CONTROL 107] 17.8 318,773 19 49 0.224 0.849 1.000 0.580) 4.2 4.2 154 190,439 10 42 1,904 $0)
DOOR HEATER CONTROL 37] 15.14 176,039 19 49 0.7304 1.46q 1.000 1.130 1.3 1.3 22.7 204,887 10 113 2,049 $0)
FREEZER DOOR HEATER CONTROLS 21 4.0 46,736 1% 4% 0.730y 1.460¢ 1.000 1.130 3q 3q 6.0 54,394 10 30 544 $0
LED EXIT SIGNS 1,282 417 360,049 6% 29 0.800) 0.379 0.982 1.000 314 314 1449 345,647 13 409 4,493 $37,291)
NOVELTY COOLER SHUTOFF 91 0.0 131,420 19 49 0.7304 1.46q 1.000 1.130 09 09 0.0 152,960) 10 q 1,539 $0)
CUSTOM LIGHTING 7| 5.5 30,537] 6% 29 0.887] 1.149 1.000 1.034 4.7 4.7 6.0 30,371 13 64 395 $0
CUSTOM MOTORS/DRIVES - NON-HVAC 97] 55.7 319,54 19 49 1.222 0.449 1.000 1453 70.9 70.9 25.7 478,222, 13 911 6,217] $0)
CUSTOM LIGHTING REFRIGERATOR LEDS 84 134.6 906,61 19 49 1.07Y 1.159 1.000 1.034 1484 1484 159.5 967,424 10 1,489 9,674 $0)
Totall 94,243 6,089.8 19,003,757 4,188.3] 4,188.3] 2,158.1 18,065,600 49,513 214,366 $281,173

Notes:

(1) Category Description = Description of worksheet category or group.

(2) Quantity = Number of measures installed in 2009.

(3) Total Gross kW = Gross demand savings for all measures in this category or group.
(4) Total Gross kWh = Gross annual energy savings for all measures in this category or group.

(5) Free-ridership as listed in Appendix 2.

(6) Spillover as listed in Appendix 2.
(7) Summer Diversity factor as follows:

- for non-control Interior and exterior lighting measures, from "Coincidence Factor Study Residential and Commercial Industrial Lighting Measures, Prepared for; New England State Program Working Group (SPWG), For use as an Energy Efficiency
Measures/Programs Reference Document for the ISO Forward Capacity Market (FCM)," RLW Analytics, Spring 2007, P. XVII, Tables i-29 & i-30.
- for lighting control measures, from "National Grid Lighting Controls Impact Evaluation, Final Report, 2005 Energy Initiative, Design 2000plus, and Small Business Services Programs," RLW Analytics Inc., June 4, 2007, p. 45, Table 24.

- for Non-lighting measures, from staff estimates.

- for Freezer and Cooler Door Heater Controls, from "Analysis of Door Master Walk-in Cooler Anti-Sweat Door Heat Controls Installed at Ten Sites in Mass.", 1994 DSM Performance Measurement Report, Appendix 1V-18,Table 9.

- for the Fan Control measure, from "Analysis of Savings from Walk-in Cooler Air Economizers and Evaporator Fan Controls", 1995 DSM Performance Measurement Report, Appendix V-2, Table 2.

- for Custom measures, based on "National Grid USA Small Business Services Custom Measure Impact Evaluation," March 23, 2007, RLW Analytics, Inc.
(8) Winter Diversity factors from the same sources as Summer Diversity factors.
(9) kW Adjustment factor as follows: for Interior lighting measures, kW Adjustment factor = Persistence * Non-Coincident Connected Demand Factor (Persistence = 0.874 for screw-in CFLs, persistence included in measure life for all other measures) . Screw-in CFL Persistence
factor from "Persistence of Savings from Lighting Measures Installed in the 1992 El and Small C&I Programs”, 1996 DSM Performance Measurement Report, Appendix 1V-18, Table E3 (Small C&l). For non-control lighting measures the Non-Coincident Connected Demand
Factor (=0.982) is from the "Massachusetts Utilities, 2003 Multiple Small Business Lighting Retrofit Programs Impact Evaluation, Final Report,” RLW Analytics Inc., June 2004. For lighting control measures the factor (=0.936) is from "National Grid Lighting Controls Impact
Evaluation, Final Report, 2005 Energy Initiative, Design 2000plus, and Small Business Services Programs,” RLW Analytics Inc., June 4, 2007, p. 45, Table 24.
(10) kwh Adjustment factor = Persistence (see note 9) * Energy Realization Rate (= 1.00 for non-control lighting measures, = 0.874 for lighting control measures) for lighting measures. The Energy Realization Rate for non-control lighting measures is from the
"Multiple Small Business Services Programs Impact Evaluation, Final Report,” June 2008, Summit Blue Consulting, see Appendix 6. For lighting control measures the Energy Realization Rate is from "National Grid Lighting Controls Impact Evaluation,
Final Report, 2005 Energy Initiative, Design 2000plus, and Small Business Services Programs,” RLW Analytics Inc., June 4, 2007. The custom measure Energy Realization Rate is derived from “"National Grid USA Small Business Services Custom Measure
Impact Evaluation,” March 23, 2007, RLW Analytics, Inc. The non-lighting and cooler measure factors are based on staff estimates.

(11) Net Peak kW is equal to the Net Summer kW.
(12) Net Summer kW = (Gross kW * Summer Diversity factor * Demand Adjustment factor) * (1- Free-Ridership + Spillover).

(13) Net Winter kW = (Gross kW * Winter Diversity factor * Demand Adjustment factor) * (1- Free-Ridership + Spillover).
(14) Net kWh Reduction = (Gross kWh * Energy Adjustment factor) * (1 - Free-Ridership + Spillover).
(15) Lifetime of measures in years. Based on the "Measure Life Study prepared for The Massachusetts Joint Utilities,” Energy & Resource Solutions, November 17, 2005, Table 1-1 and 1-2. Measure persistence is included in measure lifetime.

(16) kW Years = Net Peak kW * Lifetime.

(17) Lifetime MWh = Net KWh Reduction * Lifetime * 0.001.
(18) Annual Non-Energy Benefits are due to reduced operation and maintenance costs associated with the longer measure lives of lamps and ballasts as compared to the pre-retrofit measure.
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APPENDIX 9

PROGRESS REPORT AND

UPDATE ON COMPLIANCE ITEMS






Progress Report and Updates on Compliance Items
Consistent with the Department’s Orders in

D.P.U. 09-116, D.P.U. 09-117, D.P.U. 09-118, D.P.U. 09-119, D.P.U. 09-120, D.P.U. 09-121,
D.P.U. 09-122, D.P.U. 09-123, D.P.U. 09-124, D.P.U. 09-125, D.P.U. 09-126, D.P.U. 09-127,
D.P.U. 09-128

On January 28, 2010, the Department of Public Utilities (*Department”) issued Orders in D.P.U.
09-116 through D.P.U. 09-128, approving Energy Efficiency Plans for 2010 through 2012 filed
by the Massachusetts Program Administrators. In these Orders, and in a June 22, 2010 Hearing
Officer Memorandum, the Department included directives regarding information that the
Program Administrators are required to include in their 2009 Energy Efficiency Annual Reports,
as follows:

1. a status update on the evaluation, measurement and verification study
regarding free ridership and spillover. Gas Three Year Plan Order at 124-125.

2. a progress report on the development of consistent statewide program
planning and administrative cost categories, including the identification of
unresolved issues. Electric Three-Year Plan Order at 45; Gas Three-Year Plan
Order at 42.

3. a progress report on the development of avoided cost factors that improve the
reliability of transmission and distribution benefits as well as an explanation
of any differences in the models and underlying assumptions by Program
Administrators (to be included in the benefit/cost ratio for the next three-year
plans). Electric Three-Year Plan Order at 54.

4. documentation regarding efforts to secure outside funding for 2011 and 2012.
Electric Three-Year Plan Order at 69; Gas Three-Year Plan Order at 62.

5. the results of the non-electric benefits study that is to be conducted in 2010.
Electric Three-Year Plan Order at 130-131; Gas Three-Year Plan Order at
121.

6. a progress report on the development of updated and fully documented
assumptions regarding savings from heating oil measures and other non-
electric benefits. Electric Three-Year Plan Order at 131.

7. either a copy of the Technical Reference Manual, or if the Technical
Reference Manual is not available as of the filing date, a report that details its
current status and anticipated completion date.

The Massachusetts Energy Efficiency Program Administrators are pleased to provide the
Department and all interested stakeholders with the following up-to-date information on these
issues.



1. Evaluation, Measurement & Verification Study on Free Ridership and Spillover

An entity named PA Consulting was selected to conduct this study. A kick-off meeting was held
on June 15, 2010. The 2010 initiative is to review the existing methodology developed in 2003
for determining Free Ridership and Spillover in the C&I Sector. This new initiative will entail a
broader study of how to measure what results would have occurred absent the program.
Although the new initiative may ultimately conclude that Free Ridership and Spillover are still
the most valid methodologies, other methods, such as looking at comparison areas, will be
investigated. This portion of the study is to be completed in December 2010.

For residential programs, the Program Administrators plan to assess free-ridership,
spillover and/or net savings in the individual residential process and impact evaluation studies
which will be conducted jointly. For some programs, such as residential lighting, an overall net
to gross ratio will be developed, while for other programs individual free-ridership and spillover
values will be determined.

2. Consistent Statewide Program Planning & Administrative Cost Categories

A Program Administrator working group, dedicated to ensuring consistent statewide Program
Planning & Administrative (“PP&A”) cost categories, has identified some discrepancies among
the Program Administrators regarding how costs are assigned to certain categories.

The most significant difference is in the category in which internal labor and related expenses are
assigned. Some Program Administrators are assigning all internal labor and related expenses to
the PP&A cost category. Other Program Administrators are assigning some internal labor and
related expenses (specifically for staff members dedicated to marketing, sales technical
assistance and training, or evaluation measurement and verification (“EM&V”)) to the
Marketing, Sales Technical Assistance & Training or EM&V cost categories.

The only other discrepancy identified by the working group was that some Program
Administrators are assigning database tracking improvements to the PP&A cost category, while
others are assigning this cost to the Sales, Training and Technical Assistance cost category.

A follow-up meeting of the working group will be held in August 2010 (prior to 2011 mid-term
modification plan filings) to determine a consistent approach to tracking these types of expenses
and to set a timeframe to implement a consistent statewide approach.

3. Avoided Cost Factors to Improve Reliability of Transmission and Distribution
Benefits

. Introduction

In 2005, the Program Administrators contracted ICF International, Inc. (“ICF”) to develop a tool
to calculate the benefits on the transmission and distribution (“T&D”) systems as a result of the



energy efficiency programs that are offered. As part of the 2009 Avoided Energy Supply Cost
(“AESC”) Avoided Cost Analysis, Synapse Energy Economics, Inc. reviewed ICF’s tool and
identified inconsistencies in how each Program Administrator utilizes the tool.

Below is a progress report related to Synapse’s comments. They are categorized according to
spreadsheet errors and input inconsistencies. Some of the points lead to simple fixes or updates,
while others will need collaboration and consensus among the Program Administrators.

Synapse’s report focused on models used by National Grid and NSTAR Electric. As these two
Program Administrators work through these issues, they will share their findings and
recommendations with the other Program Administrators to increase consistency in the valuation
of T&D benefits.

Il. Spreadsheet Errors

1. “Insurance expense. The ICF model incorrectly cites page 323, line 156 of the FERC
form 1 as the source of Total Plant Annual Insurance Costs. The correct citation is page
323, line 185 of the FERC form 1”

e As noted by Synapse, National Grid and NSTAR Electric have corrected
the citation in their spreadsheets.

2. Carrying charge calculation. “The ICF model spreadsheet contains cell-reference errors
that excludes depreciation expense and the cost of capital from the distribution carrying
charge, but adds in the state income tax rate.”

e As noted by Synapse, National Grid corrected all three errors on its
spreadsheet.

e NSTAR Electric has corrected its model so that Line 7 of Carrying Charge
Schedule 3 (DS) sums the percentages found on lines 1 through 6 and that
it matches the formula used on Line 7 of Carrying Charge Schedule 3
(TR).

3. Financing Errors. Synapse pointed out two financing errors having to do with the
calculation of income taxes and interest deductions. First, Synapse noted that WACC is
already adjusted for taxes but in the formula below, it appears that the WACC is again
multiplied (and further reduced) by the effective state and federal income tax rate.
Synapse also questioned the use of real versus nominal interest rates and return on equity

(Tf + (L—Tf)) XWACC+ de —1/life) * (1— Rr * Fd /WACC)

Symbol | Description Line
Tf Effective State & Federal Income Tax Rate | Line 1f
WACC | After Tax Cost of Financing Line 1
de Depreciation Expense Line 4

3



Life Depreciation Life Line 4a
Rr Real interest rate on debt Line 1b
Fd Share of project financed through debt Line la

National Grid and NSTAR Electric are awaiting clarification from
Synapse due to contradicting suggestions in the report. In one instance,
Synapse suggests that the income tax expense formula use the real interest
rate, and in another point suggests that income tax be assessed using the
nominal value.

The tax expense formula is not the same for both transmission and
distribution. The transmission tax expense formula uses the nominal
interest rate, whereas the distribution tax expense formula uses the real
interest rate. These formulae need to be reconciled.

National Grid and NSTAR Electric are awaiting further clarification from
Synapse before taking action to correct either of these formulae.

I11. Input Inconsistencies

1. T&D Inputs and Capital Investments.

the use of equal lives is non-standard.

National Grid and NSTAR Electric have recalculated the average life by
first dividing the depreciation expense for the current calendar year by the
average plant value of the two most recent calendar years to determine the
depreciation rate. The ratio of 1 divided by the depreciation rate is equal to
the average life.

As a result, National Grid’s new average life for a distribution plant is 26
years, and the average life for a transmission plant is 45 years. National
Grid is waiting to hear back from the plant accounting department on how
often these inputs should be updated.

NSTAR Electric’s new average life is 31 years for a distribution plant and
45 years for a transmission plant when using average gross plant value to
determine the depreciation rate.

These calculations will be company-specific, but all Program
Administrators should use a consistent formula for calculating average
life.

Synapse noted that both National Grid and
NSTAR Electric used equal lives for transmission and distribution plants. NSTAR
Electric used a life of 30 years, while National Grid used 45 years. Synapse argued that a
transmission plant generally has a longer average life than a distribution plant, and that



2. Percentage of capital investments avoidable due to increasing load. According to
Synapse, NSTAR Electric’s treatment of 100% of investments avoidable is implausible,
while National Grid’s usage of 25% seems too low.

e National Grid will review its percentage for 2011. National Grid typically
looked at its capital budget and determined that transmission and
distribution expenses labeled as new business or load relief were the types
of expenses deemed “avoidable.” The calculation needs to be updated for
2011, but National Grid does not expect the percentage to vary greatly
from the 25%.

e Synapse misinterpreted NSTAR Electric’s input of 100% for avoidable
investment. NSTAR Electric already excluded the non-avoidable costs in
its capital investment figures on a year by year basis. That calculation was
conducted outside of the model and then inputted for each year. This
method differs slightly from National Grid where a single average
percentage was applied to the sum of the incremental investments across
all years. The average percentage used by NSTAR Electric is
approximately 23% for distribution and 34% for transmission.

3. Weighting of historical and forecast investment costs. Synapse has suggested that
summing historical and forecast investment and dividing by the sum of historical and
forecast load growth (as National Grid does) may yield a more accurate result than the
inputting of specific weighting factors as allowed for by ICF. NSTAR Electric uses the
weighting method as recommended by ICF.

e Reconciliation of this issue has not yet been discussed.

4. Load Growth Assumptions. Synapse noted that the basis for the load forecast and the
DSM savings estimates should be consistent. Since DSM savings are generally estimated
for normal peak weather, the divisor in the $/kW computation should be normal peak
growth.

e National Grid is currently using normal peak load data in its analysis.
NSTAR is currently using actual peak load data in its analysis;
Reconciliation of this issue has not yet been discussed.

5. Avoidable Operations & Maintenance (“O&M?”) Costs. Avoidable O&M expenses will
vary from company to company. However, ICF does not offer any explanations for the
percentages they loaded in the tool. Synapse suggested that avoidable O&M expenses
should be more in line with the percentage of avoidable capital investments due to
increasing load. The line with the greatest variance between National Grid and NSTAR
falls under transmission O&M: (565) — Transmission of Electricity by Others. NSTAR
had 0% of this cost as avoidable, while National Grid had 100% of this cost as avoidable.



In the past, National Grid supported the treatment of these costs as 100%
avoidable, per ICF’s original recommendation because energy efficiency
has a direct relationship with lowering the amount of transmission of
electricity by others—the more energy efficiency there is, the less
transmission by others is necessary. In practice, there are considerations
which suggest the percentage should be lowered:

=  Geographic. For example, if most of the Energy Efficiency
actions/measures are implemented in the eastern part of
Massachusetts, but the majority of transmission of electricity
by others occurs in the western part of Massachusetts, then
not all of those transmission costs are avoidable.

= Corporate Accounting. Utilities also collect revenue for
transmitting electricity on behalf of other utilities. This
revenue will offset some of the costs and this could be
reflected by modifying the percentage avoidable downward.

Taking the above into consideration, National Grid proposes lowering its
percentage of avoidable costs for Transmission of Electricity by Others
from 100% to 20%.

NSTAR Electric supports the use of 0% for avoidable O&M costs in the
category of Transmission of Electricity by Others. NSTAR Electric
believes that this is a generation-related cost and therefore not avoidable
as transmission. Effective energy efficiency measures, as they relate to
this category, decrease the need for additional generation investment the
benefit of which is incorporated in avoided generation costs.

Further reconciliation of these assumptions has not been discussed

4. Efforts to secure outside funding for 2011 and 2012

As the Program Administrators were developing their Three-Year Plans, and prior to the
Department’s final orders on the Three-Year Plans, the Program Administrators were engaged in
initial discussions with the Department of Energy Resources, members of the Energy Efficiency
Advisory Council, other interested parties, and the banking industry regarding outside financing
(i.e., loans that are to be repaid) and funding (i.e., grants/funds that directly off-set program costs

and that do not need to be repaid) with specific attention to the following:

e discovering lessons learned from other utilities across the nation;

e having on-going discussions with customers and lending institutions to develop
prescriptive and customized financing solutions for energy efficiency
investments; and



e engaging consultants supporting financing for this industry.

Based on these initial efforts, in the Three-Year Plans for electric and gas Program
Administrators, statewide targets for outside financing and funding were established for 2011
and 2012 at the following levels: $100 million for the 2011 electric budgets and $20 million for
the 2011 gas budgets; and $200 million for the 2012 electric budgets and $40 million for the
2012 gas budgets, with the operating assumption in each instance that 60% of such total amounts
would be in the form of funding and 40% of such amounts would be in the form of financing. In
its January 28, 2010 Orders on the electric and gas Three-Year Plans, the Department instructed
the Program Administrators to provide documentation of their efforts to secure outside funding
in this annual report. The following narrative provides such documentation of ongoing efforts to
secure both outside funding and, closely related thereto, outside financing. These efforts
continue and will help inform any midterm modifications that will be proposed at the
Department by the Program Administrators after review with the Energy Efficiency Advisory
Council (“EEAC”). The Program Administrators and the EEAC’s consultants have adopted a
proposed target date of October 29, 2010 for the filing of any proposed midterm modifications
with the Department. (As of this date, the Program Administrators do not have midterm
modifications for effect in 2011 that they are currently proposing, but will continue to work with
the EEAC and, where applicable, the D.P.U. 08-50 Annual Report Working Group, on potential
modifications.)

As discussed in more detail below, with respect to financing, the Program Administrators have
segmented the market to better understand customer needs and have identified specific financial
tools that are readily available and can be adapted and adopted for Massachusetts. The Program
Administrators have engaged in extensive efforts in the Department of Energy Resources
(“DOER”) On-Bill Repayment (“OBR”) Working Group, which efforts yielded a detailed report
dated May 10, 2010, which is attached as Attachment A, and which provides extensive
information on OBR options. The Program Administrators have also engaged in requests for
information (“RFI”) and requests for proposal (“RFP) activities related to outside financing.
Further, the Program Administrators have met extensively with banks, lenders, state agencies,
and industry experts to pursue effective financing opportunities and these efforts, including
efforts with the Massachusetts Bankers Association, actively continue.

As discussed in more detail below and in Attachments B and C, following the Department’s
Orders, over the last several months, the Program Administrators have also coordinated with
each other and with several EEAC members and organizations to identify and pursue grants for
funding. Obtaining grants to help off-set energy efficiency charges for customers has presented
a challenge for the Program Administrators, as nearly all current federal grants for energy
efficiency have been exhausted. However, the Program Administrators continue to work with
councilors and multiple other interested parties in identifying alternative approaches to accessing
grant funding. Among other efforts, the Program Administrators have researched, identified, and
contacted multiple possible funding sources at the federal, state, and private level. Detailed
documentation of outside funding sources reviewed that have been prepared by National Grid
(Attachment B) and by NSTAR (Attachment C) illustrate the depth of this effort, with over 70
possible government grants and multiple possible private foundation grants identified.



Relatedly, the Program Administrators have reviewed Internal Revenue Code matters related to
funding and optimal approaches to securing outside grants, including looking to match customers
with customized grant opportunities. The Program Administrators are engaged with the
Northeast Energy Efficiency Partnership (“NEEP”) to ensure that they have not missed any
potential funding opportunities, and will continue to pursue outside funding aggressively.
Nonetheless, to date, material new government sources of outside funding (such as “cap and
trade” initiatives under discussion as the Three-Year Plans were in development) have not
materialized and securing material outside funding remains a challenge for the Program
Administrators and other interested parties.

The following chronology highlights the Program Administrators’ activities regarding efforts to
secure outside funding and financing. The bulleted items represent key initiatives, and reflect
significant work undertaken by the Program Administrators in pursuit of these activities:

December 2009/January 2010:

Starting in December 2009, the Program Administrators actively participated in the
DOER’s OBR Working Group and have collaboratively worked with other stakeholders
to develop “business rules” for on-bill repayments for residential and small C&I customer
segments. Program Administrators have also extensively participated in the Rental OBR
task force convened by the DOER. There have been over twelve such OBR meetings
since December, and they have continued through July.

In addition, during December 2009, NSTAR initiated discussions with other utilities
nationally regarding OBR programs and success/failures.

With regard to outside funding, NSTAR and National Grid, in collaboration with the
DOER, applied for Federal Energy Efficiency Conservation Block Grants.

February 2010:

National Grid initiates a Request for Information process regarding the availability of
federal funds. National Grid identifies and sends the RFI to 45 banks, investment firms
and specialty finance firms.

NSTAR determines that OBR has not been tested on a large scale anywhere in the
country. Only California has OBR for small business on a limited basis. Other
jurisdictions are only pilot phases. Manitoba Hydro (Canada) has an OBR program,
backed by customer dollars and has a safety clause for banks at risk to customers.
NSTAR investigates Metrus Energy for Large C&lI financing.

The Program Administrators continue to be engaged in the OBR Working Group
providing DOER with a consensus memorandum on key issues on February 9, 2010, and,
where applicable, collaboratively exchanging funding and financing information based on
their efforts. This collaboration is a hallmark of the Program Administrators’ efforts and
has continued through the present and benefits all Program Administrators.
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March 2010:

National Grid chooses to continue conversations with the top five respondents to their
RFI. They are each invited to present their financing solutions.

NSTAR reaches out to the National Renewable Energy Laboratory for federal financing
for customers. NSTAR also reaches out to the Mass Bankers Association to gauge local
interest in energy efficiency financing. NSTAR explores financing for municipalities,
universities, schools and hospitals. The Cape Light Compact engaged in the Property
Assessed Clean Energy (“PACE”) program. New England Gas Company reaches out to
a major local lender with experience in lending in the economically challenged and
unique New England Gas Company service area.

The Program Administrators review and discuss financing presentation of DOER made at
the March EEAC meeting.

The Program Administrators continue to be engaged in the OBR Working Group and
continue collaboration efforts.

April 2010:

NSTAR makes its first presentation to the Mass Bankers Association. NSTAR/Metrus
identify possible pilot project financing.

NSTAR and National Grid support MIT’s request to secure a $129 million multi-year
grant for its Center for Advancement of Building Systems.

National Grid meets with all five respondents to its RFI, which include four leading
banks and a firm that specializes in the securitization of “non-regular” loans.

The Program Administrators continue to be engaged in the OBR Working Group and
continue collaborative efforts, including an ad hoc Program Administrator group focusing
on financing solutions.

May 2010:
NSTAR, National Grid and DOER actively participate in the American Council for an
Energy Efficient Economy’s financing conference in Chicago to learn about different

approaches currently employed nationally relating to energy efficiency financing.

NSTAR and National Grid submit a bid to the City of Boston’s Renew Boston program
and secure a $900,000 grant for small C&I customers.



The Program Administrators continue to be engaged in the OBR Working Group and
continue collaborative efforts, including drafting work led by NSTAR on an RFP for a
financial consultant for all Program Administrators.

June 2010:

The Program Administrators host a second meeting with the Mass Bankers Association.
The meeting is a success, with local banks expressing interest in the energy efficiency
market. NSTAR reaches out to Mass Credit Union League for similar meeting. National
Grid reaches out to the Small Business Administration. NSTAR issues an RFP for a
financial consultant on behalf of all Program Administrators. NSTAR and National Grid
host a technology and finance seminar for C&I customers on energy efficiency finance
options and benefits. The Berkshire Gas Company engages with a leading local credit
union, with expertise in serving customers in Western Massachusetts, and internally
reviews possible issuance of a targeted request for proposals.

National Grid invites the DOER to meet with the Wall Street Securitization Firm
identified through the Company’s RFI.

The Program Administrators continue to be engaged in the OBR Working Group and
continue collaborative efforts. After detailed comments from the Program
Administrators, a report of the OBR Working Group is submitted to the EEAC on May
10, 2010, and is provided herein as Attachment A.

July 2010:

The Mass Bankers Association invites the Program Administrators to an internal meeting
and both decide to initiate a task force to develop energy efficiency-specific financing.
NSTAR initiates conversation with Bank of America and Citizens Bank. The first task
force meeting is held in July. NSTAR engages in possible pilot financing for
municipal/state sector. Six-month statewide HEAT loan targets on track. Capital
constraints have not been sensed thus far.

In addition, with regard to funding, the Program Administrators held discussions with
NEEP and DOER to share ideas on possible funding sources from federal, state and
private sources. Information shared by National Grid and NSTAR with NEEP regarding
potential sources is provided herewith as Attachments B and C. NEEP confirms that
Program Administrators have been targeting most likely sources and confirms the
challenges in securing further outside funding. Discussions with NEEP will continue,
with follow-up planned for about one month.

MIT and NSTAR have received a preliminary award for a DOE grant to work with
Lawrence Berkley Labs, which was also supported by National Grid. Under this grant,
Program Administrators will have access to expertise from the DOE laboratories as well
as a number of firms under contract for the program. NSTAR/MIT have the opportunity
to receive up to $500,000 for these services.

10



The DOER and National Grid jointly meet with the Wall Street Securitization Firm in
New York City.

The Program Administrators continue to be engaged in the OBR Working Group and
continue collaborative efforts.

Customer-Specific Efforts

In addition to the efforts described above which seek financing solutions on a large-scale basis,
the Program Administrators have been successful in identifying financing solutions appropriate
for specific customers. For example, the Cape Light Compact has engaged consultants to design
unique financing solutions for specific customers. In addition, tax-exempt leases, bonding and
savings-backed financing agreement opportunities have been identified as possible financing
options for certain customers.

5. Non-Energy Benefits Study

An entity named PA Consulting was selected to conduct a study on non-energy benefits
(“NEBs”). A kick-off meeting was held on June 16, 2010. Tasks for this evaluation include:
developing a list of measures/equipment for which NEBs could be quantified, conducting a
literature review of NEBs for measures with less quantifiable NEBs, interviews with Program
Administrator staff, program implementers, conducting participant surveys, and reporting. This
study is to be completed in December 2010.

6. Heating Oil Measures & Other Non-Electric Benefits Assumptions

These assumptions will be developed during the impact evaluation phase of the Mass Save
program scheduled for 2011. Until these new assumptions are developed, the existing
assumptions will be documented in the 2011 TRM - Plan Version, discussed below.

7. Technical Reference Manual.

The Program Administrators, the DOER, the Attorney General, the EEAC and other stakeholders
have been working collaboratively to complete Version 1.0 of the Technical Reference Manual
(“TRM?”) to be filed in the fall of 2010. This version will be called the “2011 MA TRM - Plan
Version”, and will contain the savings assumptions and algorithms for both electric and gas
prescriptive measures across all programs and sectors.

The Program Administrators will file the 2011 MA TRM - Plan Version with the Department
along with major modifications to the 2011 program plans. The MA TRM - Plan Version
provides regulators and stakeholders with the assumptions and algorithms that the Program
Administrators will use to count savings for the 2011 program year. An update to this Plan
Version, which will incorporate results of evaluations completed in the next year, will be filed

11



with the 2011 Energy Efficiency Annual Report. It will be called the 2011 MA TRM — Report
Version.

In the final months leading to the filing of the 2011 MA TRM - Plan Version (along with the
2011 Program Plans), all of the savings documentation for residential, low-income and C&l
measures that have been completed by the working groups will be compiled and undergo a final
review by Optimal Energy Inc. The reviewed final draft will then be distributed to the Program
Administrators and representatives of the Department, DOER and Attorney General’s offices for
comments and edits during August 2010. During the fall of 2010, the Program Administrators
will be revising their tracking systems as necessary to conform to the specifications in the 2011
MA TRM - Plan Version.
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EXECUTIVE SUMMARY

The On-Bill Repayment (“OBR”) Working Group submits this report to the Energy Efficiency Advisory Council
(“EEAC” or “Council”). Today’s report sets forth the results of a collaborative, broad-based working group that has
been meeting since September 2009, with approximately 12 full meetings since then.

The mission of the OBR working group was to examine and determine repayment mechanisms that would facilitate
the use of outside funding, as envisioned in the Program Administrator 2010-2012 Statewide Energy Efficiency
Investment Plans, beginning in 2011. The Working Group’s initial charge was to examine both financing and
repayment mechanisms. However, the intensive nature of financing and repayment, and the need for somewhat
different knowledge and skill sets, led the Working Group to concentrate on repayment issues and become known
as the OBR Working Group.

As with other EEAC Working Groups, the OBR Working Group was chaired by DOER in its staffing capacity to the
Council. Membership in the group consisted of voting EEAC members, Program Administrators, other non-voting
EEAC members, EEAC consultants, and other interested parties, such as members of the Green Justice Coalition,
and a weatherization contractor. The meetings were formally noticed as public meetings and were open to anyone
wishing to attend in person or participate by telephone.

The report sets forth the core principles that have achieved full consensus of the working group and shows in
matrix format how the principles will be applied to residential and small commercial customers. These principles
include:

e Full disclosure in clear language regarding financing terms, default provisions, and remedies to any
efficiency program participant who considers and elects to use outside funding offered through the
Program Administrators.

o The adoption of appropriately inclusive standards in determining customer eligibility for participation.
The OBR Working Group recommends that inclusive standards be applied in determining eligibility for
participation and that individual credit checks not be employed. The exact underwriting standards that
will be applied will be determined in negotiation with lenders and servicing entities in accordance with the
principles expressed here.

e Electric or gas service will not be terminated upon a customer’s failure to pay the energy efficiency portion
of a service bill, or failure to pay a companion bill. Partial payments will first be allocated to the energy/
distribution portion of the bill.

e Program Administrators will be the conduits for outside financing and repayment including their normal
collections process, but do not anticipate serving as the lender.

e Customers who qualify for low-income programs will not be solicited for any financing programs.

Although discussions within the Working Group have coalesced around certain overarching principles, the group
recognizes that these principles and expectations are subject to modification and will continue to evolve, depending
in part on the particular terms and requirements of outside lenders. Outside financing opportunities that
materialize will need to be considered from a repayment (OBR) perspective, and the OBR principles outlined in this
report are not intended to be categorically fixed. As experience is gained, strategies and efforts will evolve.
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The report also sets forth detailed matrices detailing OBR approaches and issues in different customer categories,
reflecting the group’s consensus that a segmented approach to OBR is appropriate. Key findings by sector are:

Major customer segments such as Residential, Small Commercial &Industrial (Small C/I), Renters and
Owners, are distinct and require distinct provisions to meet their needs. Within those groups, particularly
within the rental market, further segmentation should be conducted, with an analysis of barriers facing the
particular segments and an exploration of the type of financing program that will address those barriers
most effectively.

Customer segmentation may require additional tailoring of repayment to meet household income,
business type, or other distinctive repayment requirements, which will be discovered through
implementation.

A robust residential OBR model has been established. Renters, in residential and commercial properties
require substantial additional work but the Working Group believes that the OBR work should move
forward in all sectors and subsectors to ensure that every class of customer is able to participate
appropriately in deeper energy savings opportunities provided by the additional leverage of outside
funding.

Work clearly need s to be done to address the needs of renters and households whose income exceeds 60%
of median income but for whom the burden of either customer cash contributions or additional obligations
brought on through financing is considerable and may need amelioration. Addressing these needs should
be accomplished through other venues, which may include the EEAC and its Equity Committee, landlord
associations, the legislature, and the Department of Public Utilities (“DPU").

Finally, the report sets forth the following proposed next steps:

Communicate the findings of the EEAC OBR Working Group to the DPU to determine, what processes and
actions, if any, are required in that venue to move the OBR and financing issues forward for 2011.

Match the OBR concerns to the work being done by PA’s, DOER, other EEAC members and other parties on
financing to develop a complete and integrated financing/repayment implementable plan.

Continue to develop the renter matrices further in a small working group devoted to that issue. Set a
timeline for resolution but no later than September 1, 2010 for a further report to the EEAC.

Continue to explore the question of households with incomes above 60% but still experiencing
disproportional energy burdens, carefully describe this demographic, characterize relevant living
conditions, employment and other relevant factors, and develop cost-effective solutions for addressing the
needs of this group.

A phased implementation approach should be used that will help mitigate investment and other risk, and
that will allow for continuous validation of concepts and implementation strategies and details.

Review the Pay and Save pilot program data and evaluation report for insights that may be useful for
design and implementation of full scale financing proposed for 2011 and beyond.

Address additional concerns raised by the EEAC, the DPU or Working Group members. (also see Section 4
for additional comments)
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1. INTRODUCTION

The OBR Working Group was established by the Division of Energy Resources (“DOER”), acting in its role as Chair
of the Council, to explore all options for on-bill repayment in order to expand existing on-bill financing options and
make energy efficiency programs more accessible to customers. The OBR Working Group has focused on ways to
work towards implementation of the financing goals and principles described in the Massachusetts Joint Statewide
Three-Year Gas and Electric Energy Efficiency Plans (“Three-Year Plans”) both prior to and following their
approval by the Department of Public Utilities (the “Department”) in its Orders, each dated January 28, 2010,
regarding the electric Program Administrators’ Three-Year Energy Efficiency Plans and the gas Program
Administrators’ Three-Year Energy Efficiency Plans in dockets D.P.U. 09-116 to D.P.U. 09-120 (regarding electric
Program Administrators) and dockets D.P.U. 121 to D.P.U. 09-128 (regarding the gas Program Administrators).
The Three-Year Plans promote financing mechanisms to help address barriers associated with the potentially
substantial up-front costs of installing energy efficiency measures (see § I1.B. of each Three-Year Plan); the OBR
Working Group seeks to set forth and have the Program Administrators adopt consensus-based standards,
representing the views of multiple stakeholders, for the provision of on-bill repayment for residential and Small
C/I customers over the next three years.

The OBR Working Group was endorsed by Council resolution on July 28, 2009, in the overall resolution approving
the Statewide Electric and Gas Energy Efficiency Programs. As with other EEAC Working Groups, the OBR Working
Group was chaired by DOER in its staffing capacity to the Council. Membership in the group consisted of voting
EEAC members, Program Administrators, other non-voting EEAC members, EEAC consultants, and other interested
parties, such as members of the Green Justice Coalition, and a weatherization contractor. The meetings were
formally noticed as public meetings and were open to anyone wishing to attend in person or participate by
telephone.

1.1. PRINCIPLES

Items Addressed by OBR Working Group

The OBR Working Group has addressed multiple aspects of on-bill repayment and has agreed on the following
eleven core principles:

No Promotion of Loans to Low-Income Customers

The OBR Working Group has agreed that the Program Administrators and others involved with implementation of
the Three-Year Plans will not promote loans to customers eligible for low-income programs. Customers who are
eligible for low-income programs should be directed in the carefully tailored low-income programs, which provide
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100% of the funding for energy efficiency measures for eligible participants. All parties seek to avoid over-leverage
for any customer, including the most vulnerable customers in the low-income sector.

2. Repayment Tied to Customer for Residential and Small C/I Owned Properties

The OBR Working Group has also determined that, for residential owner customer segments and Small C/I(owner)
customers, repayment should be tied to the borrower and not to the meter. As detailed in the residential matrix set
forth in Section below, meter-based repayment is not appropriate at this time for this sector given that questions
still remain on how it would work and how payment obligations would be handled. Repayment should instead be
tied to the customer who has initiated the energy efficiency measures and accepted responsibility for payment.

3. No Termination for Non-Payment

The OBR Working Group has agreed that there will be no termination of energy services based on non-payment of
the energy efficiency loan portion of bill. Termination rights could create customer backlash, would be excessive,
and would risk violation of customer protection standards and policies established to ensure the provision of
energy services to customers. Similarly, in rental situations, rent increase and evictions protections are needed to
ensure tenants are not inappropriately charged for the cost of the improvements or evicted for other than standard
non payment of rent provisions. These problems argue for the development of robust “Green Leases” that provide
adequate statements of responsibilities of landlords and tenants and provide appropriate remedies for abuses in
apportioning the costs of financed energy efficiency improvements through the PA programs.

4. Allocation of Partial Payment

The OBR Working Group has also reached consensus on the allocation of partial payments, and has determined
that the energy/distribution portion of the bill will be paid down in full prior to the payment of the energy
efficiency loan portion. The OBR Working Group has also addressed additional items on the bill, including services
and rental charges, and determined that these will also be paid down prior to the energy efficiency loan.

5. Fixed Payments

The OBR Work Group has determined that any OBR re-payments will be fixed over the term of the loan. The use of
fixed, monthly finance charges reduces customer concerns regarding loan repayment and lends itself to succinct,
clear disclosure. Variable interest rates will not be employed. [Please note, however, prepayment will be allowed.]

6. No Requirement of Positive Cash Flow/No Savings Guarantee

The OBR Working Group has agreed that there will be no absolute requirement of positive cash flow, and no
savings guarantee, with respect to any project for which financing is provided. Although all participants of the OBR
Working Group aspire towards achieving net savings through on-bill repayment, it is understood that such savings
are dependent on many factors (including, for example, commodity costs, weather, measure-mix and building
occupancy) and accordingly cannot be guaranteed.

7. Certain Customers at 60%-120% of Statewide Median Income
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The Working Group’s discussions included a question about the ability of customers whose income ranges from
60%-120% of median income to participate in any financing, and suggestions that such customers should be
treated comparably to customers eligible for the low-income programs. Some anecdotal evidence suggests that this
income group is currently underserved and harder to reach and as such efforts will be made to design inititiatives
and explore ways to reach these valued customers. However, while agreeing that there certainly are customers for
whom the costs of copayment and perhaps financing are substantial barriers to participation, the Working Group
was not able to readily find and examine well documented evidence about the burden of energy and customer
copayments on this class of customers, or even determine where the upper end of the vulnerability range lies. We
note there is no specific mandate under the Green Communities Act to reach these customers separately from
other residential or low-income customers but agree that financial and other barriers that impede participation by
any segments of eligible customers are of concern and need to be addressed. The Working Group believes that
issues pertaining to targeted income groups need primarily to be addressed by other EEAC Committees (i.e.
,Residential and/or Equity).

8. Customer Eligibility

With respect to customer eligibility, the OBR Working Group has determined that on-bill repayment should be
available for all qualifying customers including residential customers (other than low-income, as described above)
who are either owners or renters, as well as for Small C/I customers. However, due to the split incentive problem
(most often tenants pay utility costs but property owners bear the cost of capital investment) and the complexity of
meter-based obligations in residential rental markets, the workgroup has been unable to reach a consensus
opinion. Discussions will continue with respect to on-bill repayment issues specific to renters. A more detailed
discussion of issues related to OBR in the rental market is set forth in Sections 2.4.3. (Residential) and 2.4.2(Small
C/D). Large C&I customers will be eligible for uniquely tailored solutions and are not addressed in this report.

9. Credit Checks and Payment History

The OBR Working Group has also determined that credit checks will not be used for qualification purposes in the
residential owner segment; in order to decrease the risk of customer defaults, however, payment history will be
relevant to qualification decisions and on-bill repayment will only be available to customers who have been
current on their energy bill for a certain minimum period of time. Credit checks may be used in rental or Small C/I
segments and/or where larger loan sizes require enhanced underwriting. , a subject that will need further
exploration once the lender community is engaged. See Section 2.4 for more detail.

10. Collection and Banking Laws

The OBR Working Group agrees that the Program Administrators will not serve as collection agents for outside
loans (aside from standard utility bill collection procedures). The Program Administrators will provide a means of
repayment by enabling OBR on either a standard or sundry bill, but will not actually be involved with the provision
of financing dollars or in any other way acting as a bank, lender or guarantor. The OBR Working Group agrees that
the Program Administrators should not become regulated banking institutions that are required to comply with
banking laws as a result of OBR efforts, and is continuing to review compliance issues with respect to banking and
lending laws.

11. Full and Fair Disclosure

Finally, the OBR Working Group emphasizes that there must be full and fair disclosure to all customers regarding
any financing of measures that utilizes OBR, including estimated loan costs, default provisions, remedies, and use
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of payment history or other qualifying standards, and that the disclosure must be clear and plainly written.
Although the OBR Working Group will not assume primary responsibility for drafting disclosure language, the
group may review such language to ensure that it complies all applicable state and federal statutes and regulations.

1.2 ITEMS BEYOND OBR WORKING GROUP SCOPE

As detailed below, numerous core principles have been discussed and agreed upon, achieving full consensus of the
OBR Working Group. We note that by consensus, Working Group does not require 100% agreement on each and
every issue. However, the Working Group has taken pains to ensure there is substantial agreement on the
principles and the expression of the principles detailed in the matrices. Where there is significant disagreement or
the members recognized an issue as unfinished, the Working Group and the report has noted such. Resolution on
certain issues, however, has not been captured by this report, either because (1) the issues are beyond the
Working Group’s scope of inquiry and have not been part of OBR Working Group discussions, or (2) the issues have
not been resolved by consensus of the Working Group (these unresolved issues are addressed in Section 2.3 and in
comments in Section 4.1).

While outside financing is interwoven with, and related to, the purposes of the OBR Working Group, it is a separate
and distinct issue, and will be coordinated with on-bill repayment at an appropriate time. Outside financing
opportunities that are presented to the parties will carry terms that will necessarily need to be considered from an
OBR standpoint .It is anticipated that certain terms set forth herein will continue to evolve and may reflect lender
requirements or other conditions in the financing marketplace and the legal and regulatory oversight of that
marketplace. The Working Group, however, seeks to establish core guidelines and expectations regarding OBR
matters, which will serve as a guide as outside financing opportunities are presented and evaluated.

Also excluded from the OBR Working Group Report are specific Program Administrator billing system issues
related to on-bill repayment, and specific Department of Public Utilities issues, if any. The Working Group
recognizes there are significant Program Administrator issues regarding specific repayment mechanisms,
including issues relating to cost recovery and technical implementation. Many of these items are specific to the
individual PAs and therefore are not addressed in this report. All parties understand that sundry billing options
are a viable option for on-bill repayment (as opposed to totally integrated bills, which might require substantial
billing system expenditures). There may be differing repayment solutions for different classes and groups of
customers and those solutions may differ as well among the Program Administrators, depending upon their
individual circunstances.
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2. ANALYSIS OF ISSUES, OPTIONS AND RECOMMENDATIONS BY SEGMENT
(MATRICES)!

2.1 SUMMARY OF ISSUES

The Working Group quickly found four distinct customer groups with different requirements and needs with
respect to OBR. Attached are tables (matrices) summarizing financing and on-bill repayment issues that should be
addressed in order to implement one or more effective financing offerings in the energy efficiency programs. The
four customer groups are: residential owners, residential renters, small C&I renters, and small C&I owners. For the
purposes of the Working Group, however, we created three matrices:

e Residential owner-occupied properties
o Residential rental properties

e Small businesses rented

The Small business owner-occupied category represents a very small percentage of that customer class, and while
small ¢/l owned properties resemble residential owner-occupied properties in some ways, the business
characteristics of small C/I customers are a stronger association than the differences between owned and rented
properties. Thus three matrices were created by the working group.

Residential owner-occupied properties. Much of the early OBR working group discussion focused on the issues
related to residential owner-occupied property, and overall, significant progress was achieved in terms of

1 The issues and matrices in this report section are derived from EEAC Consultant Draft Based on OBR Working Group Discussions
April 29, 2010, and comments provided to DOER by Working Group members.
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resolving issues for residential owner-occupied properties. Owned residential real estate financing represents the
most straightforward financing segment and formed the basis for other segment proposals.

Small C&I . With respect to small C&I customers, financed through owner obligations, the Working Group built
upon the residential owned obligation structure to address business-specific issues and collateral types. Some
Program Administrators have been running successful financing programs with thousands of C&I customers for a
number of years. These programs have enjoyed very low default rates, very high repayment levels and customer
satisfaction and strong associated energy savings. The existing C&I financing mechanisms have also involved
substantial customer incentives and bonuses for early repayment. These programs have not, however, generally
financed measures that require substantial capital investment on the part of property owners, again leaving the
issues around leased and rented property for further resolution.

Residential rental properties. Residential rental properties garnered considerable discussion, but achieved only
modest consensus due to the complexity of the problem. The “split incentive”, in which tenants pay utility costs but
property owners pay the capital costs of energy efficiency improvement and therefore have very little incentive to
make investments for which they realize no off-setting energy savings. The Working Group reviewed a meter
approach involving landlord obligation, but did not achieve a clear consensus. The matrix included in this report
reflects only preliminary discussions and is presented neither as a consensus view nor as an encapsulation of the
full Working Group’s current thinking. In particular, the Program Administrators’ comments on rental repayment
approaches are set forth separately in Section 4.

Additionally, the discussions concerning rental properties and renters attempted to grapple with issues of
customer income and program level equity. For example, a point was raised that renters comprise 35% of the
residential population statewide but even the sparse evidence available indicates that renters are under-served as
a percentage of non-low income program participants. The Working Group will continue to assess the particular
challenges of the rental community to ensure full access to energy efficiency opportunities. A further set of
discussions related to customers whose income is above 60% of statewide median, the maximum level for
qualification for low income energy efficiency programs. While the Working Group agreed that the questions of
equitably serving renters and equitably serving households whose income is above 60% of median income (there
is likely considerable overlap between those two groups) need to be addressed, no solutions were presented
within the context of the Working Group’s charge to explore and develop on-bill repayment mechanisms. Some
Working Group members recommended that households falling above60% of the state median household income?
should in effect be treated like households below 60% of median and not asked to take on energy efficiency
financing debt. Rather, those members suggested that low-income subsidies be extended to customers in the low-
mid income range.

Given the concerns about where and how to attach the obligation in residential rented properties, the Working
Group was not able to reach a substantial consensus on a residential renter matrix. A preliminary residential
rental property proposal is attached in Section 2.4.3, but this should be viewed as a first attempt at solutions in an
ongoing discussion.

2 --The GJC has referred to the group of customers whose household incomes are at 60-120% of the median, but the 60-120%
grouping was set indicatively rather than definitively. Further study about this issue is needed in other venues.
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2.2 STATUS OF THE ISSUES

The Working Group operated on a consensus basis but strove to avoid a lowest common denominator approach.
Where working group members expressed real differences, the Working Group has pointed up those issues and
will address them in further work. In commercial and residential properties most of the individual issues are in
fact resolved but key issues, such as the structure of the obligation in residential rentals remain unsettled at this
moment. On others, we have been able to craft acceptable solutions to parties. Thus for small C/I rented properties,
some Working Group members felt it was essential to have customer service termination as an option, primarily to
reduce perceived risk in the eyes of any potential lender. Program Administrators believed this requirement could
substantially impede the operations of the existing Small C/I lending operations. A resolution was found in which a
U.C.C,, lien, sometimes known as a “mechanic’s lien” could be placed, providing the level of assurance or perhaps
more assurance than would be provided by termination.

Note that there is a difference between major issues that remain unresolved, and issues for which there is
agreement at a high level but the details still need to be worked out. In the matrices we have labeled these details
as “TBD”.

Finally, we expect to find that although the Working Group has recognized that a “one size fits all” approach does
not work across broad classes of customers--such as renters v. owners and residential v. commercial customers--
we also expect to find that in order to maximize the use of outside capital, further distinctions may need to be made
among subgroups of customers about questions such as loan terms, repayment schedules, loan requirements by
size (loans above a certain size may require enhanced underwriting), and other distinctions that will be discovered
and experimented with as we move further into this area and gain experience about what works and what doesn’t.

2.3 ISSUES NOT CONSIDERED IN OBR WORKING GROUP DISCUSSIONS

The following issues were not discussed in the OBR working group, at least not significantly in any efforts to
develop specific approaches or recommendations to resolve the issues:

e Source of financing capital and specific nature of financing offers. - These issues are being addressed
in the other “bucket” of financing issues (including attracting and attaining outside capital for financing,
cost of such capital, specific design of the finance program, etc.). That “bucket” is being worked on by
various parties and a separate progress report will be made to the EEAC. Ultimately, to develop a complete
and comprehensive set of financing packages, the OBR issues will be coordinated when addressing
financing terms for specific financing offers. Further, specific interest rates offered to customers will be
determined by several factors, including the result of future program design decisions setting overall levels
of rebates, interest buy-downs and other customer incentives.

Page 11

EEAC On Bill Repayment Working Group Report May 11, 2010



PA implementation. - Once the overall OBR mechanism and financing approach is determined, what will
PAs need to do in their billing systems to quickly and efficiently implement OBR repayments, or to
implement repayment through a separate bill? The requirements may be different depending on whether
repayment is strictly On-Bill as opposed to on a separate or “sundry” bill. The PAs have scoped and
commented on the common issues herein; understanding the solutions may be PA-specific in some cases.

DPU requirements or issues for the DPU to address. The role of the DPU is yet to be determined. DOER
will address the findings of the OBR Working Group to the DPU in an appropriate manner. Additionally, it
may be appropriate to incorporate the complementary issue of financing to the DPU simultaneously.
Discussions on this topic are ongoing.
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2.4 RESIDENTIAL AND C/I MATRICES

2.4.1 RESIDENTIAL OWNER OCCUPIER MATRIX (FROM 4/29/2010 VERSION WITH COMMENTS FROM

WORKING MEMBERS)

Note: This version of the matrix is modeled for residential owner-occupied properties. The guiding purposes for this
version of the matrix are to deal with the large number of residential customers in owner-occupied properties for
which a single model will work, and to make some progress with a new or improved financing offering in the field
soon. There are many market segments and variations that need to be addressed. Many of the more complex
situations occur in rental properties (see the residential renter matrix), but condominium developments also present
challenges, as do buildings with changes of use, changes in residents’ income, etc. The goal and proposed approach is
to build the OBR model that will work for many customers and to tackle the progressively more difficult questions in

parallel processes.

Issue

Current Proposal

Comments

Principle: program financing should
not be offered to low-income
customers

Protections to ensure that customers
eligible for low income programs
participate in those programs (in
which the programs provide 100% of
the funding for measures, as grants)
and do not receive loans or offers for
loans.

Some discussions involved changing
the subsidy threshold to 80% of SMI
from 60% currently, but this topic
was deemed to be outside the scope
of the workgroup’s mandate despite
its implications for OBR terms and
implementation

Repayment obligation: should
repayment be tied to the customer
or to the meter?

Tied to the customer for residential
owner properties. (See rental matrix
for rental property.)

Preference among most of WG
(including PAs) is to tie the
obligation to the owner, with
disclosure requiring that obligation
be satisfied on sale of property. Tie
to owner simplifies issues in many
respects

Termination for non-payment

No termination for nonpayment of EE
loan

WG reviewed and considered
consumer protections and current
statutes on energy services, and
recommends no termination for
nonpayment of EE loans.
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Issue

Current Proposal

Comments

Allocation of partial payments

Allocation of partial payments in
similar manner as in Terms and
Conditions for Distribution Service
(TCDS), with loan charges treated as
part of energy service charges, and
secondary to the generation and
distribution service charges.

Allocation of partial payments in
similar manner as in Terms and
Conditions for Distribution Service
(TCDS). Partial payments would be
applied first to any outstanding
balances for energy, generation
and/or distribution services. Where
applicable, equipment rental or
customer service charges will also
be paid down prior to the energy
efficiency loan.

Requirement of positive cash flow

Objective (aspirational) of positive
cash flow. Savings to customers are
not guaranteed, therefore clear

disclosure and information is crucial.

WG discussed additional
consideration for low/moderate
income customers, with goal to
increase access to EE funds for
customers at 60-120% median
income. Potential for EE loan to add
financial burdens to this
community.

Also need to address customer
eligibility, objective of positive cash
flow, and loan term in relation to
financial risks for specific financing
offers.

Savings guarantee

No

Do not guarantee savings, but
provide best estimates on savings,
and clear disclosure. Also provide
education to customers on optimal
practices and monitoring results.

Remedy if estimated savings do not
materialize

This is an efficiency program issue,
not financing/OBR issue per se.

Determined by underlying EE
program; respond to concerns and
resolve with customers who aren’t
satisfied.

If savings do not materialize
because program is not designed or
implemented properly, improve

QA/QC.
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Issue

Current Proposal

Comments

Nature of payment: fixed or floats
with savings?

Fixed over the term of the loan

Prepayment allowed without
penalty.

Eligible measures

Eligible measures TBD with an
emphasis on non-portable measures.

Eligible measures should be cost
effective approved measures and
non-portable. List TBD

Customer eligibility

TBD

Customer class

Residential

NOT for customers eligible for the
low-income program (see above)

Owners vs. renters

Both eligible, but different offerings

(see other matrix on issues in rental
property)

Continue work on issues for renters
in parallel.

Credit checks

No individual credit checks, with
possibility of using utility repayment
history as qualifier.

FICO scores may be collected for data
analysis purposes with appropriate
disclosure and permissions but will
not be used in underwriting
decisions.

Emphasize/support pooled lending
and pooled (diversified) risk.

PAs continue to investigate legal
issues from being party to a
financial transaction and providing
utility bill history as an
underwriting criterion.

Income verification may be required
to protect <60% median income
customers.

Customer bill payment history

Eligibility limited to customers that
have been current on their electric
bill for at least 12 (potentially as
many as 24) consecutive months

12 months vs. 24 months, and for
which customer segments.
Unregulated fuel customers would
rely on electricity bill history.
Regulated fuel customers may be
evaluated on one or both utility
bills3.

3 Further research/review should be conducted concerning potential issues of a PA program relying on billing history for
another fuel (e.g., gas PA relying on electric billing history)
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Issue

Current Proposal

Comments

Maximum loan amount

TBD for specific financing offer

Consider investment needed to
achieve deeper savings. Could be
minimum loan amounts per
servicing issues and transaction
costs.

Maximum term

TBD for specific financing offer

Measure life and lender terms will
affect this. Terms as long as 10
years or more needed for some
projects. Consider measure lives as
one driver to extent possible.

Source of capital

Outside capital, separate from PA and
program funds; excludes capital
raised by PAs for other types of
financing programs

Loan principal shall not include
program monies from EE funds or
PA shareholder funds. PAs are not
the source of capital but portal to
the customers and the primary
collection path for repayment of
loans.

Cost of capital

Being addressed related to source of
capital, above (seeking lower cost
capital)

Disclosure requirement

Full and fair disclosure regarding
measures, costs, savings, loan costs,
cash flow, defaults, remedies, and use
of payment history. Use plain
language explanations (will need
disclosures in multiple languages).

Disclosure must be:
- complete and fair

- clear and understandable (plain
language)

- concise so that someone will read
it
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Issue

Current Proposal

Comments

Customer interest rate

Unknown at this time.

The objective is to offer attractive
rates determined by market
conditions and applied interest rate
subsidy, if applicable.

Concern regarding 60-120%
median income customer’s ability to
access financing and repay without
hardship.

Tiered interest rates based on
income levels are problematic due
to additional program complexity,
investor concerns over credit
quality and the need for greater
income verification capabilities.

Collection procedures and
protections

Collections subject to standard utility
servicing efforts for non-serious
delinquencies (anticipated to be 30-
60 days). Loans delinquent > preset
servicing term would be handed over
to a special servicing entity to
collections (similar to current utility
practice of turning unpaid debts to
special servicers for collection.
Default and charge-off at 120 days
(TBD).

Future detailed terms and conditions
to be developed.

Standard utility /PA collection
procedures+. Uncollectibles at some
point TBD would be turned over to
a service agency. Funds collected
from service agency will be used to
reimburse injured party or loan loss
reserve fund.

The financial agreements will
specify the duties and limitations
for all loans servicing not directly
involving the PAs. PAs request that
cost recovery for related costs
should be addressed and permitted.

4 Further work on the details of collection procedures needs to be undertaken, including the treatment of
customers installing electric and gas measures, as well as the role/selection of service agency.
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Issue

Current Proposal

Comments

Who is at risk for defaults

Loan loss reserve or investors at risk
for defaults.

Expectation of low default rates
based on existing HEAT Loan
defaults (< 1%).

Funding for a loan loss reserve
could come from federal sources,
foundations, EE program funds
(similar to how the EE program
funds> pay for any defaults in the
small business financing program
currently) or other sources.

QC on measures / installations

QC on measures/installations (see
above)

Applicability of banking and
consumer protection laws

OBR and financing program will be
subject to compliance with all laws
and regulations including
banking/lending statutes.

Need to acquire better
understanding of the requirements
and the applicability of such laws to
PAs as portal vs. provider of
financing. The particular issues will
become clearer as specific financing
offerings are developed.

5 Question remains if program funds meet GCA requirements for cost effectiveness.
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2.4.2 SMALL C/T MATRIX (FROM 4/29/2010 VERSION WITH COMMENTS FROM WORKING MEMBERS)

On Bill Repayment of commercial energy efficiency loans is already offered through select utilities in
Massachusetts. Current programs are financed with utility capital and ratepayer-backed recovery. Broadening the
program to longer term loans and changing the expected capital source to the public markets has some
implications for the delivery and structure of C&I OBR, but much of the program reflects existing best practices in
business lending with OBR.

Issue Current Proposal Comments

Repayment obligation: should Tied to the customer (owner or Preference would be to tie the
repayment be tied to the customer or | tenant). obligation to customer (owner or

to the meter? tenant) with disclosure requirement

that obligation must be satisfied on
sale of property or change of tenant.

Tie to owner simplifies issues in
most respects
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Issue

Current Proposal

Comments

Termination for non-payment

UNDECIDED: Need to reduce risk
of default through appropriate
incentive structure.

TERMINATION: Termination (or at
least the threat of shutoff) is
important to the program to lower
expected defaults and funding costs.
Absent adequate incentives to
encourage repayment capital
providers will require significantly
higher interest from the program
with implications for EERF funds
and/or adoption. Lack of
termination also limits program
negotiating position with capital
providers and makes program more
reliant on other measures such as
property or fixture liens which may
be more exclusionary and
potentially more costly to maintain.

NON-TERMINATION: The PAs’
view is that the potential benefits of
the termination option are
outweighed by the potential
detriments. The primary detriments
are: 1) increased risks to
participants relating to EE programs
which could create a barrier to
participation; 2) potential backlash
and negative perceptions regarding
EE efforts for disruptive service
terminations that could force a
business to shut; 3) job loss and
economic harm to local
communities associated with
termination; and 4) potential
expenses involved in terminating
service where customer contests
the action. The PAs operating small
business financing efforts have
experienced low default rates (1%-
3% range is typical) to date and do
not see need for termination threat,
especially if other tools, e.g., loan
loss reserves or back up programs,
are implemented.
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Issue

Current Proposal

Comments

Allocation of partial payments

Allocation of partial payments in
similar manner as in Terms and
Conditions for Distribution Service
(TCDS).

Allocation of partial payments in
similar manner as in Terms and
Conditions for Distribution Service
(TCDS). Partial payments would be
applied first to any outstanding
balances for energy, generation
and/or distribution services. Where
applicable, DPU approved tariffs on
equipment rental or customer
service charges will also be paid
down prior to the energy efficiency
loan.

Requirement of positive cash flow

Aspire to achieve positive cash
flow for shorter payback
measures. No limits on longer
measures.

Positive cash flow not required as
some measures have a significant
payback period.

Savings guarantee

No

Do not guarantee savings, but
provide best estimates on savings.
Also provide education to
customers on optimal practices and
monitoring results.

Remedy if estimated savings do not
materialize

Determined by underlying EE
program; respond to and resolve
with customers who aren’t
satisfied

If savings do not materialize
because program is not designed or
implemented properly, improve

QA/QC.

Nature of payment: fixed or floats
with savings?

Fixed over the term of the loan, but
allowing for pre payment without

penalty

Fixed over the term of the loan

Eligible measures

Eligible measures (regardless of
fuel) TBD with an emphasis on
non-portable measures.

Many programs specify only non-
portable measures can qualify for
financing limiting addressable
opportunity, especially in leased
space. Program desire to assist in
deeper savings projects where some
portion of measures may be
considered portable. Details TBD

Customer eligibility

TBD
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Issue

Current Proposal

Comments

Customer class

Small commercial as defined by
the program eligibility
requirements and further defined
by loan maximum

Owners vs. renters

Both eligible.

Work to date focused more on
issues in owner property. Renters
currently participate in the small
business program.

Credit checks

No individual credit checks for
loans up to residential loan
maximum (use utility bill history
as per residential owner model)
For loans greater than residential
maximum (amount TBD), business
or investment property level due
diligence

Emphasize/support pooled lending
and pooled (diversified) risk.

PA’s continue to investigate legal
issues from being party to a
financial transaction.

Customer bill payment history

Customer bill payment used for
smaller loan amounts (up to
residential maximum) with 12/24
month repayment history.

TBD. Eligibility limited to
customers that have been current
on their electric and/or Gas bill if
applicable for at least 12 [247]
consecutive months.

For larger loan balances, tenant /
owner must meet traditional
underwriting standards to be
performed by financing entity
(exact terms TBD)

Maximum loan amount TBD Consider investment needed to
achieve deeper savings. Could be
minimums per servicing issues and
transaction costs.

Maximum term TBD Measure life and lender terms will

affect this. Terms as long as 10
years or more needed for some
projects. Term not to exceed
existing lease, if applicable
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Issue

Current Proposal

Comments

Source of capital

Outside capital sourced from
market sources (similar to
residential model).

Ultimately, preference not to use
program monies from EE funds.
Some PAs are currently using EE
program funds as capital, and other
PAs are using or proposing to use
company funds (as a substitute for
program funds or as a transition to
other capital). PAs are not expected
to be the source of capital but portal
to the customers and the primary
collection path for repayment of
loans.

Cost of capital

Being addressed (See Source of
capital, above)

Cost of capital will be determined by
market forces, and program
elements among other factors.

Disclosure requirement

Full and fair disclosure

Full disclosure regarding
measures, costs, savings, loan
costs, cash flow, defaults,
remedies, and use of payment
history.

Disclosure must be complete and
fair.

Customer interest rate

Unknown at this time.

TBD
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Issue

Current Proposal

Comments

Collection procedures and protections

Standard utility procedures and
protections.

DPU would need to address any
changes to utility collection
procedures.

Standard utility/PA collection
procedures. Uncollectibles at some
point TBD would be turned over to
a service agency. Funds collected
from service agency will be used to
reimburse injured party or loan loss
reserve fund.

The financial agreements will
specify the duties and limitations
for all loans servicing not directly
involving the PAs.

PAs request that cost recovery for
related costs should be addressed
and permitted.

Who is at risk for defaults

Capital provider or loan loss
reserve at risk for defaults.

Structure of credit enhancement
(loan loss reserve fund) and
financing initiative TBD

Expectation of low default rates
based on existing small business
program proxies (< 2%).

Funding for a loan loss reserve
could come from federal sources,
foundations, EE program funds
(similar to how the EE program
funds® pay for any defaults in the
small business financing program
currently) or other sources.

QC on measures / installations

QC on measures / installations

Applicability of banking and consumer
protection laws

OBR and financing program will be
subject to compliance with all laws
and regulations including
banking/lending statutes.

Need to get better understanding of
the requirements and the
applicability to PAs as portal vs.
provider of financing.

6 Question remains if program funds meet GCA requirements for cost effectiveness.
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2.4.3. RESIDENTIAL RENTAL MATRIX (FROM 4/29/2010 VERSION WITH
COMMENTS FROM WORKING MEMBERS)

Summary:

The workgroup has made progress in addressing the rental community, but significant
issues remain unresolved despite the group’s best efforts. Competing interests between
tenant protections, low-mid income advocacy, financial community requirements and PA
concerns, have made it difficult to find a collectively acceptable approach. Further
discussions are required in this area, including some that go beyond the scope of the work
group’s activities (including addressing the potential for additional subsidies for rental and
60-120% income communities and PA concerns over implementation cost/complexity).
Despite a lack of consensus on key issues, the workgroup’s conversations have coalesced
around a meter based obligation structure with certain elements widely supported.

Matrix Overview:

The On Bill Repayment workgroup has been working to improve the equitable distribution
of System Benefit Charges to the rental community through the potential use of meter based
repayment obligations. Two significant issues (among many) have been identified as major
barriers to rental adoption of energy efficiency measures. The two issues are the split
equity problems between tenant (receive energy savings) and landlords (pay higher costs
for efficiency) and the economic disincentive to adopt energy efficiency measures. Both
issues are structural problems that are unlikely to be solved by market forces in the
foreseeable future and require a new approach to drive energy efficiency adoption.

As many council members are aware, the rental community is currently paying into System
Benefit Charge (SBC) pools, but anecdotally’ receiving very little of the benefits (rebates,
interest rate buy-down or other subsidies applied toward energy efficiency improvement).
Among the most significant barriers to energy efficiency (EE) adoption in the rental market
are the split incentives problem between landlord (LL) and tenants and an economic
disincentive to adopt EE measures. On Bill Repayment (OBR) provides one of the leading
potential solutions for solving the split incentive issue through meter-based obligations that
would split the savings and cost of improvements equitably between landlords and tenants.

For purposes of this report, \the group has focused on meter-based obligation structures
because they tied the cost of financing improvements to the energy user substantially
bridging the split equity problem. Meter obligations also had the added benefit of ensuring

7 PAs are reviewing programs to determine use of SBCs among renters.



that the proper incentives remain in place to facilitate appropriate participant behavior. In
order to appropriately balance the cost to the landlord (construction/remodel expenses)
from adopting energy efficiency with the benefit expected to accrue to the tenant (energy
bill savings), we have posited that a portion of the financing cost of improvements be
allocated to the tenant (not to exceed expected savings) through a meter obligation. The
landlord would be required to pay-in an upfront amount (which itself could be financed
separately) equal to the amount needed to reduce the expected finance costs to some
percentage below expected savings. All work would be based on voluntary agreement from
both landlord and tenant subject to pre-agreed upon terms®.

Although the Working Group has provisionally included a matrix reflecting this meter-based
model, it should be emphasized that the members have not reached consensus on this
model. While the matrix captures the thread of some discussions, it does not represent the
view of the Working Group as a whole, and further discussions and analysis will be required
before a consensus model can be established. In particular, the Program Administrators
have not endorsed the model set forth in the matrix and have instead advanced their
comments separately. These comments are preliminary, and the Program Administrators
anticipate that significant further discussion (including discussions with representatives of
the landlord and rental communities) and analysis will be required to develop a viable,
mutually agreement repayment model for the rental sector.

Issue: Proposed: Comments:
Repayment obligation: METER with Landlord (LL) LL is required to guaranty
guaranty as the primary recipient of

benefit (new EE
improvements to
property). Tenant shares
benefit through Meter
based finance charges.

Allocation of partial EXISTING - Allocation of partial
payments: payments in similar
manner as in Terms and
Conditions for
Distribution Service
(TCDS). Partial payments
would be applied first to
any outstanding balances
for energy, generation
and/or distribution
services. Where

8 See Appendix —-Rental Agreement
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Issue:

Proposed:

Comments:

applicable, DPU approved
tariffs on equipment
rental or customer service
charges will also be paid
down prior to the energy
efficiency loan.

Termination for non-
payment, Eviction:

NONE - Landlord/tenant
agreement would include
eviction capability failure to pay
rent. (Finance payments are
deemed a rent surrogate just as
a “green lease” that included
higher rents for energy
efficiency improvements would
be and therefore non-payment
could lead to eviction under this
model)

No Termination for non-
payment.

Non-payment could, under
certain circumstances,
precipitate eviction due to
failure to pay rental
surrogate.

This model raises the risk
of eviction under certain
circumstances. Clear
protections needed.

Requirement of positive
cash flow

Aspirational using best estimate.
Extending loan duration or
requiring LL to put down part of
capital cost to lower tenant
payments (see financial model
for details). Landlord and
Tenant must both approve
measures to protect both
parties.

The sum of landlord
contribution and utility
rebate should, using best
estimates, result in
positive cash flow for
tenant. This is critical for
tenants with income
below 120% SMI.

We need to determine
whether that down
payment is feasible
for/attractive to landlords.

Savings guarantee

No, (see also “Nature of Charge”
below)

Remedy if savings do not
materialize

Contractual agreement between
LL and Tenant spells out both
parties’ legal obligations as well
as future assumptions which are
limited to best efforts and best
analysis.

Ideally, there would be
tenant recourse or a
mechanism for adjusting
the ‘split’ in cases where
the retrofit does not turn
out to be cash flow
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Issue:

Proposed:

Comments:

Tenant can move at lease expiry
or break lease subject to existing
terms.

positive.

Tenants also need
recourse if landlords
violate the terms of the
“green lease”.

More research needed on
“green lease” models.

Nature of charge:

Financing charges are fixed for
life of obligation. Energy
costs/use will vary with
weather/temperature, actual
efficiency gains, and tenant
behavior among other factors.
This has to be made very clear to
both the EEAC and
landlord/tenant

Eligible measures

Cost effective EE improvements
as determined by DOER

These items should not be
portable

Customer eligibility

Eligibility is determined by LL
credit quality. Underwriting will
follow traditional underwriting
measures of an investment
property and will not be based
on tenant credit.

(The LL has every incentive to
screen the credit quality of
tenants and due to guaranty will
have further incentive to do so
under OBR)

Customer class

RESIDENTIAL RENTAL ONLY

Owners vs. renters

RENTAL

Credit checks

YES, related to LL and
investment property
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Issue:

Proposed:

Comments:

Customer bill payment
history

No, responsibility of the
Landlord to ascertain credit
quality of tenants.

Landlord should not be
authorized to carry out
additional tenant credit
checks. Landlords have
opportunity to check
tenant credit at time of
initial lease.

Maximum loan amount

TBD // limits per unit and
property maximum

Maximum term

TBD - Has implications for
tenant cash flow and LL
required upfront capital.
Traditionally limited to expected
measure life.

Maximum term to be
determined by
negotiations with capital
provider

Source of capital

Outside capital sourced from
market sources (similar to
residential model).

Ultimately, preference not
to use program monies
from EE funds.

PAs are not expected to be
the source of capital but
portal to the customers
and the primary collection
path for repayment of
loans.

Disclosure requirement

YES, Landlord and Tenant must
both have disclosed and agreed
to:

A best estimate of expected
savings and financing charges

Capital commitments (Landlord)
and agreement to repay
(Tenant)

Authorization to allow detailed
credit check (Landlord)

Alteration of terms for eviction
to include EE finance payment
(Tenant)

Landlord agreement to guaranty

Agreement to treat finance
payments as rent proxy
creates possibility of
increased eviction risk
that may be unacceptable.
Need to establish leases
i.e. “Green Lease” that
would state
responsibilities of
landlords and tenants and
offer suitable protections
to ensure rents are not
inappropriately increased
or tenants inappropriately
evicted for non-payment.
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Issue:

Proposed:

Comments:

EE finance payment backed by
potential lien on investment

property

Interest rate

TBD

Subject to market
conditions and subsidy $’s

Collection
procedures/protections

Tenants will be responsible for
contractually agreed upon
finance charges. Terms related
to failure to pay obligation will
be spelled out in rental
agreement and are expected to
be similar to partial payment of
rent.

If normal collection measures
(set forth in program Terms &
Conditions - T&C) do not
remedy loan, loan balance is
turned over to special servicer
that will contact the LL and seek
remediation. Should contact the
tenant if he/she is still living
there. LL should be contacted
after the servicer determines
there is no recourse with the
tenant.

Remedy of the loan by the
servicer (including LL payments,
tenant remedy, etc.) will result
in the METER based obligation
being returned to the utility OBR
program.

Failure to remedy will result in
default and associated collection
measures.

Who is at risk in case of
Default

Investors / Loan Loss Reserve
Fund (if applicable).

Relationship to low income
program

Low income LL/Tenant may
choose to enter into these
agreements subject to meeting

<60% qualifies for WAP
and subsidized

improvements. Low
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[ssue: Proposed: Comments:

above criterion income tenants may
choose to enter into an
established METER lease
agreement, but new
obligations will not be
written to tenants <60%
median income.

In mixed buildings, where
some tenants qualify for
LEAN but not a majority,
program needs to closely
coordinate with LEAN,
operationally, financially
and otherwise.

QC on measures / EXISTING measures are deemed | Question - higher
installations adequate to monitor and verify | efficiency systems (boiler,
installation. solar hot water, etc.) may

require regular
maintenance to achieve
projected efficiency. Can
this be worked into
agreements as the LL and
Tenant have different
incentives with respect to
efficiency targeted
maintenance?

Applicability of banking OBR and Financing program will
laws be subject to compliance with all
laws and regulations including
banking/lending statutes.
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3.ISSUES NOT ADDRESSED BY THE WORKING GROUP
REPORT

As noted in earlier sections of this report, some issues raised by members of the Working
Group were either peripheral to the group’s charge to explore and recommend principles
and mechanisms for on-bill repayment of outside financial capital resources that will be
incorporated into the Program Administrator Energy Efficiency Investment Plans for the
years 2011-2012 and beyond. These issues include:

> Status of customers whose income is above 60% of the statewide median income
up to some higher level (initially posed as 60-120% of median);

» Service to residential renters compared to owners in the residential energy
efficiency programs, characterized as “Mass Save” and including primarily the
electric and gas 9.

» The “Pay and Save” pilot program mandated under the Green Communities Act. The
pilot was in progress during the course of the Working Group’s discussions. An
evaluative report was issued and made available for comment after the this round of
Working Group meetings leading to this report was completed.

3.1 CUSTOMERS ABOVE 60% OF STATEWIDE MEDIANINCOME

Members of the Working Group, particularly those representing the Green Justice Coalition
(GJC), advanced the position that residential customers whose income ranges above the
60% of state median income should be viewed as in the equivalent situation with respect to
being asked to pay the customer share of energy efficiency measures, which is currently set
at 25% of total measure costs. This position posed several difficulties for the Working
Group’s fulfillment of its charge.

First, the question of customer share of efficiency program costs was not in the Working
Group’s charge. The question is a policy question that had not been previously addressed
by the EEAC or the DPU. The EEAC has recently formed an Equity Committee, which is
presumably the venue for raising the issue in the Council. Further, since the DPU is the
regulatory arbiter of determinations about the income eligibility boundaries of low income

9 For the 2010-2012 period, Program Administrators have designed statewide multifamily energy
efficiency programs that will serve buildings of more than four dwelling units. Additionally, the Low
Income programs are offering a parallel multifamily program built upon the traditional Low
Programs offered.
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programs, additional work would have to be done to engage that body and develop a final
determination.

Second, while the Working Group members acknowledged that the burden of energy costs
certainly impacts customers whose income is above 60% of median, there was no
agreement in the group about where to set the upper end of income with respect to thinking
about different policies on customer contribution. It was noted that the federal Department
of Housing and Urban Development (HUD) sets 80% of median as the upper range of low
income for the purposes of determing eligibility for federal housing assistance. That’s one
marker but the Working Group did not have the time or resources to consider other
possible markers, higher or lower than 120% of median income, that could be considered as
an upper boundary. There was agreement that more work is needed to understand the
issue and make recommendations. The general consensus was that this income -related
question is certainly valid but this Working Group was not the most appropriate place to
consider it.

3.2 SERVICE TO RENTERS

In a discussion somewhat similar to the question of income-related decisions, some
members of the Working Group proposed intensive efforts to increase the percentage of
residential program participants who are renters. Data in this area are scarce because PA’s
have not been required previously to report on the numbers or percentages of renters
served under the PA’s electric RCS program or the gas weatherization program, popularly
known as Mass Save. The RCS legislation specifically is targeted to 1-4 family buildings, and
as acknowledged elsewhere, until this year, there was no statewide multifamily program
targeted to that residential sub-sector (we note that Low Income programs have done work
in various types of multifamily low income housing over the years and are also launching a
new multifamily effort in 2010). GJC presented census statistics indicating that statewide,
35% of dwelling units are occupied by renters, but fully developed PA or other data on what
percentage of renters have been served are spotty at best, and need further work.

This is again an issue that while central to the question of equitable service among
residential customers, is somewhat secondary to the question of how to finance and repay
obligations in the OBR context. The Working Group had a number of detailed discussions
involving members who have had many years’ experience of working with renters and
landlords and did not come to any clear consensus beyond the recognition that there are
complex, legal, financial and regulatory issues, that property owners and managers are
diverse in their composition e.g. owner-occupiers landlords at one end, corporate property
managers at another and numberous variations in between. Further property owner
perceptions of their own interests and the value of energy efficiency for them varies greatly.
Most tenants pay their own utility costs, while the costs of capital improvement are borne
by owners - with this common situation there is a widely recognized split incentive that
works against finding an equitable balance of costs and benefits in rental housing, short of
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regulatory or legislative solutions that would mandate certain efficiency practices. Such
game changing initiatives are not currently on any legislative or regulatory agendas.

The Working Group member consensus is that the issue of equitable service to renters is
important but the equity issue itself is not in the scope of the OBR Working Group and
beyond a recommendation that further work concerning renters is needed, the Working
Group has not gone beyond the development of what is admittedly an early step in the
residential renter matrix.

3.3 PAY AND SAVE PILOT AND REPORT

While the OBR Working Group discussions were in progress, the DPU, in accordance with a
mandate in the Green Communities Act (Chapter 169 of the Acts of 2008), ordered electric
and gas utilities to conduct a financing pilot known as Pay and Save in each of their
territories. As stated in the GCA, the pilot was limited to a maximum financed amount of
$500 in residences and $1,000 for Small C/I participants. These amounts are considerably
less than the financed investments contemplated in the drive to achieve deeper and broader
savings under the GCA mandate to acquire all cost-effective energy efficiency. Indeed the
existing Small C/I financing option offered by National Grid and others significantly exceeds
the C/I limitation, with some thousands of customers participating in financing over the
past several years.

At the conclusion of time- and finance-limited Pay and Save pilot programs, an evaluation
for all the pilot programs was conducted by Black and Veatch. This evaluation will be
posted on the EEAC website. The evaluation included a survey of participants and non-
participants in the pilot. The evaluators concluded there was a high percentage of free
ridership with respect to financing, that participation was limited and that many customers
felt the financing option was more trouble than it was worth. The survey found some
conflicting responses, including responses to questions with respect to whether increased
financing would be attractive. The evaluation concluded that there was little interest in
financing, a conclusion, which some parties, including DOER believed was not warranted by
the limited nature of the pilot.

Despite the limited nature of the pilot there may be some lessons learned with respect to
how customers view financing opportunities from their respective vantage points. To be
successful, any financing/OBR repayment mechanisms must be perceived by customers as
providing good value and being customer-friendly. Therefore there may be value in further
exploration of what was observed in the pilot.
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4. COMMENTS ON RENTAL UNITS AND OTHER ISSUES:

This section primarily presents comments made by Program Administrators but it also
includes issues raised by other stakeholders in the course of the OBR discussions over
several months and many meetings.

GENERAL COMMENT: The Program Administrators present these comments as a
preliminary working proposal for a residential renter section. The PAs regard these
comments as a straw/position paper intended to reflect the PAs’ overarching
concerns with the approach outlined in the rental matrix and as a means to focus
discussion. The Program Administrators stress that the following section requires
additional analysis, discussion, and vetting, and does not represent a consensus
position.

Renters

e Overall, the PAs stress that the proposed rental option does not provide benefits
over the owner option, but can create an unnecessarily complicated system that
would insert the PAs into the relationship between landlords and tenants. The
Program Administrators point out that the core beneficiary is the landlord by
actually financing the difference between the total cost less the rebates, tax benefits
and capital improvements to the property. The tenant benefits primarily by a
reduction in energy bills, thereby potentially reducing the cost of rent or the utility
bill.

e Instead of the approach outlined in the rental matrix, the Program Administrators
propose developing a loan program for landlords (based on the owner-obligation
scenario). Should the landlord wish to shift a portion of the cost to the tenant, that
may be accomplished through a higher rent. This general approach would avoid
complex billing, transaction-tracking and legal issues. For example, given that the
state sanitary code requires landlords to provide the means for heat and hot water,
making tenants responsible to pay (even if in a loan) for new heating/DHW systems
may violate the state sanitary code. Furthermore, the PAs believe that the potential
evictions associated with energy efficiency programs could be problematic and
create unwanted “backlash” against the programs.

4.1 AT-RISK GROUPS

Several workgroup members have expressed concern over the implications of placing
additional financial burdens on at-risk groups (<60% median income and 60-120% median
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income). Although the model suggests setting financing costs at a safe margin'® below
expected savings, there was concern that this group could be vulnerable to volatile income
streams and more exposed to eviction, etc. as a result of the additional fixed payment
obligations. Several suggestions / issues are listed below. These comments do not reflect
the consensus of the OBR Working Group (and some of the suggestions/issues are outside
the scope of the OBR Working Group'’s efforts), but are presented to set forth
suggestions/issues raised by some of the non-PA participants:

e Low income programs must be even better coordinated than before, as we increase
outreach to low-to-moderate income communities and start to reach neighborhoods
and multi-unit buildings that may be occupied by a range of household incomes,
some below 60% of median income, some in the 60-120% median income range,
and some above that.

e We need to be cautious about offering financing to households in the 60% to ~
120% SMI range, as additional debt may adversely affect their financial security.
There is still the issue of how to identify these customers and whether or not the
utilities should be responsible for attempting to ID these customers and steer them
to the appropriate EE programs.

e For households in the 60~120% range, the group discussed offering higher levels of
rebates and incentives than for households above the 120% range .

e Outreach and marketing (such as community mobilization initiatives) to be
specifically tailored towards these particular sectors, including landlords.

e In addition to getting to consensus on the renter matrix, several other steps must
also be taken in order to ensure adequate participation and access to these
programs by renters and 60-120% homeowners: thought this piece concerned
renters, not owners.

e Restructure utility rebates/incentives and marketing/outreach.

10 The margin being the difference between finance payments and expected savings of which the
target margin was never finalized although 10% and 15% were numbers used in discussions.

11 Questions arose as to the appropriate level of increased incentives. The PAs believe this implies a
tiered rebate/incentive system and further program segmentation. Further segmentation would
need to be reviewed by the EEAC and DPU. [PA NOTE:Further program segmentation would require
large administrative undertaking and collection of income data. Such a separate effort for this
specified income sector is not mandated under the GCA (as opposed to Low Income programs, which
are). This issue merits discussion but would be a change to existing DPU-approved plans. EMV work
with allow some market research but with limits. and the research might not address overall
program design.
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e Program budgets should be allocated specific to renters and 60-120% homeowners.
Programs should be designed specifically to the needs of these sectors. A market
research consultant should be hired by the PAs to address both of these populations.
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APPENDIX A -CASH FLOW MODEL OF COSTS, SAVINGS AND FINANCE

SOURCE: DOER 12

Appendix- Financial Demonstration Model:

RENTAL BOILER & HOT WATER EXAMPLE

Assumptions: Notes

N Gas Utility (yearly) $ 1,650 based on 1100 Therms @ $1.50 per Therm // Average for MA is 1,070 Therms or $1,650
% HVAC & Hot Water 95% (May include some cooking, drying, fireplace, etc.)

Targeted Energy bef. Imp.  $ 1,568 Amount targeted for upgrade and efficiency gains

Old Boiler Efficiency 65% (Average of Natural Gas Fired Boiler pre 1975)

New Boiler Efficiency 90% (Actual not AFUE - Targeted Boiler / Hot Water Efficiency)

Boiler Replacement Cost $ 10,000 (Estimate for equivalent boiler, hot water and install)
Utility Rebates $ - Rebate applied to interest rate buy down (See K19)
Fed Tax Credits $ - Assumes home owner qualifies for immediate tax credit
Net $ 10,000

Consumer Payment: Energy Use

Before After
Energy Cost Inflation 3% Yearly Monthly Therms 1,100 810
Deplyr Payment $ 417 $ 35 Cost $ 150 $ 150

Down 50.0% $ 5,000 $ 364 Savings $ 435 $ 36 Efficiency 65% 90%
Principle $ 5,000 Net $ 19 $ 2 Heating Equiv. 679 679

Savings Ratio 105% Cost $ 1650 $ 1,215 $ 435

Subsidized Market

Interest Rate 0.0% 6.5% PV of Subsidy $ 1,534 Current boiler & hot water subsidy is $1,600 for >95%
Duration 144 months Discount Rate 6.5%
Duration 12 years

12 The data in this model was compiled by the DOER and has not been reviewed or verified by the Program Administrators.
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National Grid — Government Grant Funding List

Government Grants (Federal) www.grant.gov

# Closing Title Agency Funding Application Level of Anticipated
Date Number Eligibility Requirements Notes Submitted Funding Award Date
Requested
Energy-Related Grants Currently Open
N National Energy ) i Only available for States and 08-01-10 due date may impact our
G-1 08/01/2010 Program Year 2010 Weatherization Technology Laboratory DE-FOA Federally Recognized Native ability to support Commonwealth’s
Formula Grants 0000216 . : .
American Tribal Governments effort, if any.
56 Awards (25M total program
State Energy Program (SEP) PY 2010 | National Energy DE-FOA- funding)
G-2 08/31/2010 Formula Award Funding Opportunity Technology Laboratory Only available for States Has Mass Applied or is
0000308 L .
Announcement Considering proposing? Offer to
assist Commonwealth?
Environment-Related Grants Currently Open
Multiple awards; 10 grants ranging in
value from $60,000 - $180,000, and
State governments up to 4 large cooperative agreements
i i $1,200,000 from this announcement,
“MARKET-BASED APPROACHES TO City or township governments bioct to the availability of fund
Public and State controlled subject to the availability of funds,
REDUCING GREENHOUSE GAS . EPA-OAR- | . "~ . ; . uality of evaluated proposals. and
Environmental institutions of higher education quality of € proposals,
G-3 09/02/2010 EMISSIONS THROUGH ENERGY Protection Agenc CPPD-10- Native American tribal governments | other applicable considerations. The
EFFICIENCY IN HOMES AND gency 11 9

BUILDINGS”

(Federally recognized)
Private institutions of higher
education

total awarded amount is not expected
to exceed $5,360,000.

Have downloaded full announcement,
RFP and EPA Grant Kit

May be an opportunity to support
cities & towns

Housing-Related Grants Currently Open (http://porta

l.hud.gov/portal/page/portal/HUD/progr

am_offices/administration/grants/fund

savail)

G-4

02/16/2011

Assisted Housing Stability and Energy
and Green Retrofit

Department of Housing
and Urban
Development

HUD-RA-01

Owners of properties receiving
project-based assistance pursuant to
section 202 of the Housing Act of
1959 (12 U.S.C. 17012), section 811
of the Cranston- Gonzalez National
Affordable Housing Act (42 U.S.C.
8013, or Section 8 of the United
States Housing Act of 1937 as
amended (42 U.S.C. 1437f).

No application associated with this
announcement. Provides link to
HUD portal for full announcements.
None are currently open.

This is what they have funded:
Promoting Energy Efficiency

and Creating Green Jobs

These investments are powerful
vehicles for economic recovery because
they work quickly, are labor-intensive,
create jobs where they are needed
most, and lead to lasting neighborhood
benefits. Many will also reduce
greenhouse gas emissions and save
Americans money by retrofitting housing
to make it more energy efficient.

e Public Housing Capital Fund:
$4 billion invested in energy
efficient modernization and
renovation of our nation's critical
public housing inventory.

e Native American Housing
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http://www.grant.gov/
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=50891&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=50891&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=53209&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=53209&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=53209&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=55806&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=55806&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=55806&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=55806&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=55806&mode=VIEW
http://portal.hud.gov/portal/page/portal/HUD/program_offices/administration/grants/fundsavail
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=45922&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=FG5LM1gSwdhNdSBbPmJXP4yHfSvcMbY4h7LG1Bp9ppzQ4N3DsYYy!995317534?oppId=45922&mode=VIEW

National Grid — Government Grant Funding List

Government Grants (Federal) www.grant.gov

# Closing Title Agency Funding o _ Application LeveI. of Anticipated
Date Number Eligibility Requirements Notes Submitted Funding Award Date
Requested
Block Grants: $510 million
invested in energy efficient
modernization and renovation of
housing maintained by Native
American housing programs, and
the development of sustainable
communities.

e Assisted Housing Energy
Retrofit: $250 million invested in
energy efficient modernization and
renovation of housing of HUD-
sponsored housing for low-income,
elderly, and disabled persons.

e Lead Hazard Reduction: $100
million invested in lead based paint
hazard reduction and abatement
activities.

Economic Development Administration Grants Currently Open
Economic Development Assistance Economic Development | EDA062220 .
G-5 09/30/2010 Programs Administration 09EDAP Not Applicable
“Other Funding” Grants Currently Open
Eligible entities include a unit of The energy audits and renewable
State, tribal, or local government; energy development assistance
institutions of higher education; rural | program is designed to help
electric cooperatives; or a public agricultural producers and rural small
power entity. Additional Information businesses reduce energy costs and
on Eligibility: Citizenship - To be consumption and help meet the
eligible, applicants, owned by private | nation’s critical energy needs. The
persons, must be at least 51 percent | 2008 Farm Bill mandates that the
owned by persons who are either: 1) | recipient of a grant that conducts an
citizens of the United States energy audit for an agricultural
(U.S.),the Republic of Palau, the producer or a rural small business
Federated States of Micronesia, the require the agricultural producer or
. . RDCP-10- Republic of the Marshall Islands, or rural small business to pay at least 25
G-6 07/26/2010 Ere]\e/recln(\)/pﬁéirl]tts :Sns?sginciwggitgnemv CB:gzlnsrsastisgdPro rams REAP- American Samoa; or 2) legally percent of the cost of the energy
P 9 AUDITS admitted permanent residents audit, which shall be retained by the

residing in the U.S. Capacity to
perform - The applicant must have
sufficient capacity to perform the
activities proposed in the application
to ensure success. The Agency will
make this assessment based on the
information provided in the
application. Legal authority and
responsibility - Each applicant must
have, or obtain, the legal authority
necessary to carry out the purpose of
the grant.

eligible entity for the cost of the audit.

30 Awards; $2.4 M Total Program
Funding

07-26-10 due date may impact our
ability to support any applications

nationalgrid

THE POWER OF ACTION



http://www07.grants.gov/search/search.do;jsessionid=JKxQM1nJg59j8JLpkySZyY8Sdld1v2CWTTlH4hdMFM6Zt1GF1jGY!995317534?oppId=54851&mode=VIEW
http://www07.grants.gov/search/search.do;jsessionid=JKxQM1nJg59j8JLpkySZyY8Sdld1v2CWTTlH4hdMFM6Zt1GF1jGY!995317534?oppId=54851&mode=VIEW

National Grid — Government Grant Funding List

Government Grants (Federal) www.grant.gov

USDA Rural Development Special Initiatives For Community Facilities direct loans, guaranteed loans, and grants, section 343(a)(13) of the Consolidated Farm and Rural Development Act (7 U.S.C. 1991(a)(13)) defines “rural”

and “rural area” as a “city, town, or unincorporated area that has a population of not more than 50,000 inhabitants.”

#

Opportunity

Eligibility Requirements

Notes

Application
Submitted

Level of
Funding
Requested

Anticipated
Award Date

Business and Cooperative Grant Assistance

G-7 Repowering Assistance Program (Section 9004) Not Applicable
Bioenergy Program for Advanced Biofuels
G-8 Payments to Advanced Biofuel Producers Not Applicable
(Section 9005)
Rural public entities (towns, communities, State The RBEG program provides grants for rural projects that
agencies, and authorities), Indian tribes and rural finance and facilitate development of small and emerging rural
G-9 Rural Business Enterprise Grant (RBEG Program) privqte non-profit corporations are eligible to apply for | businesses help fund distance Iearning networks, and help _
funding. At least 51 percent of the outstanding fund employment related adult education programs. To assist
interest in any project must have membership or be with business development, RBEGs may fund a broad array of
owned by U.S. citizens or resident aliens. activities.
The REAP/EA/REDA Grant Program will provide grants for
energy audits and renewable energy development assistance.
How much are the grants?
The grants are awarded on a competitive basis and can be up
$100,000. Recipients of an energy audit are required to pay at
least 25% of the cost of the audit.
What types of projects are eligible?
Eligible entities include a unit of State, tribal, or local Energy audits and renewable energy development assistance
Rural Enerqy for America Program Grants/Enerqy | 90vernment; inst_itutions of higher education; rural will allow agriculture proqlu_cers and rural small businesses to
G-10 Audit and Renewable Energy Development Assist electric cooperatives; or a public power entity. The become more energy eff_|C|ent and use renewable _
(REAP/EA/REDA)Section 9007 program is design to assist farmers, ranchers, and technologies. For all projects, the system must be located in a
rural small businesses. rural area, must be technically feasible, and must be owned by
the applicant
How to Apply
To apply for Repowering Assistance Payments please contact
your Rural Development State Office. See contact list)
Section 9007-FY 2010 Notice of Funds Availability REAP-EA-
REDA 5-27-2010
NEED TO FIND OUT IF $ STILL AVAILABLE
Rural Energy For America Program Grants/Renewable
Energy Systems/Energy Efficiency Improvement Program
(REAP/RES/EEI)
The program is designed to assist farmers, ranchers | The REAP/RES/EEI Grants Program provides grants for
_ and rural small businesses that are able to energy audits and renewable energy development assistance.
Rural Energy for America Program Grants demonstrate financial need. All agricultural _ It also provides funds to agricultural producers and rural small
G-11 Renewable Energy Systems/Energy Efficiency producers, including farmers and ranchers, who gain businesses to purchase and install renewable energy systems

Improvement Program (REAP/RES/EEI)Section
9007

50% or more of their gross income from the
agricultural operations are eligible. Small businesses
that are located in a rural area can also apply. Rural
electric cooperatives may also be eligible to apply.

and make energy efficiency improvements.

How does the B&I Guaranteed Loan Program compare to
the Rural Energy for America Program Guaranteed Loan
and Grant?

To assist you in determining which program best fit your needs
this comparison chart identifies the programs common and
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http://www.grant.gov/
http://www.rurdev.usda.gov/BCP_RepoweringAssistance.html
http://www.rurdev.usda.gov/BCP_Biofuels.html
http://www.rurdev.usda.gov/BCP_Biofuels.html
http://www.rurdev.usda.gov/BCP_Biofuels.html
http://www.rurdev.usda.gov/BCP_rbeg.html
http://www.rurdev.usda.gov/BCP_ReapEaReda.html
http://www.rurdev.usda.gov/BCP_ReapEaReda.html
http://www.rurdev.usda.gov/BCP_ReapEaReda.html
http://www.rurdev.usda.gov/recd_map.html
http://www.rurdev.usda.gov/SupportDocuments/5-27-2010-12583.pdf
http://www.rurdev.usda.gov/SupportDocuments/5-27-2010-12583.pdf
http://www.rurdev.usda.gov/BCP_ReapResEei.html
http://www.rurdev.usda.gov/BCP_ReapResEei.html
http://www.rurdev.usda.gov/BCP_ReapResEei.html
http://www.rurdev.usda.gov/BCP_ReapEaReda.html
http://www.rurdev.usda.gov/BCP_ReapEaReda.html
http://www.rurdev.usda.gov/rbs/busp/9006_BI_Comparison_with_energy.doc
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Government Grants (Federal) www.grant.gov

USDA Rural Development Special Initiatives For Community Facilities direct loans, guaranteed loans, and grants, section 343(a)(13) of the Consolidated Farm and Rural Development Act (7 U.S.C. 1991(a)(13)) defines “rural”

and “rural area” as a “city, town, or unincorporated area that has a population of not more than 50,000 inhabitants.”

#

Opportunity

Eligibility Requirements

Notes

Application
Submitted

Level of
Funding
Requested

Anticipated
Award Date

distinct requirements in an easy to read format

How much are the grants?

The grants are awarded on a competitive basis and can be up
to 25% of total eligible project costs. Grants are limited to
$500,000 for renewable energy systems and $250,000 for
energy efficiency improvements. Grant requests as low as
$2,500 for renewable energy systems and $1,500 for energy
efficiency improvements will be considered. At least 20% of the
grant funds awarded must be for grants of $20,000 or less.

What types of projects are eligible?

Most rural projects that reduce energy use and result in savings
for the agricultural producer or small business are eligible as
energy efficiency projects. These include projects such as
retrofitting lighting or insulation, or purchasing or replacing
equipment with more efficiency units. Eligible renewable energy
projects include projects that produce energy from wind, solar,
biomass, geothermal, hydro power and hydrogen-based
sources. The projects can produce any form of energy
including, heat, electricity, or fuel.

How to Apply
To apply for funding for the REAP Grant Program please
contact your Rural Development State Office.

Section 9007 9007-FY 2010 Notice of Solicitation of
Applications 4-26-2010

Energy Coordinators Contacts

NEED TO FIND OUT IF $ STILL AVAILABLE

G-12

Rural Energy For America Program Grants
(REAP Feasibility Study Grants)Section 9007

The program is designed to assist farmers, ranchers
and rural small businesses. All agricultural producers,
including farmers and ranchers, who gain 50% or
more of their gross income from the agricultural
operations are eligible. Small businesses that are
located in a rural area also apply. Rural electric
cooperatives may also be eligible to apply.

SECTION 9007
Rural Energy For America Program Grants
(REAP Feasibility Study Grants)

The REAP/Feasibility Grant Program provides grants for
energy audits and renewable energy development assistance.
It also provides funds to agricultural producers and rural small
businesses to conduct feasibility study for a renewable energy
system.

How much are the grants?
The grants are awarded on a competitive basis and can be up
to 25% of total eligible project costs. Grants are limited to
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http://www.rurdev.usda.gov/recd_map.html
http://www.rurdev.usda.gov/recd_map.html
http://www.rurdev.usda.gov/rbs/busp/FY%202010%209007%20NOSA.pdf
http://www.rurdev.usda.gov/rbs/busp/FY%202010%209007%20NOSA.pdf
http://www.rurdev.usda.gov/rbs/busp/EnergyCoordinatorList.doc
http://www.rurdev.usda.gov/BCP_ReapGrants.html
http://www.rurdev.usda.gov/BCP_ReapGrants.html
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Government Grants (Federal) www.grant.gov

USDA Rural Development Special Initiatives For Community Facilities direct loans, guaranteed loans, and grants, section 343(a)(13) of the Consolidated Farm and Rural Development Act (7 U.S.C. 1991(a)(13)) defines “rural”

and “rural area” as a “city, town, or unincorporated area that has a population of not more than 50,000 inhabitants.”

#

Opportunity

Eligibility Requirements

Notes

Application
Submitted

Level of
Funding
Requested

Anticipated
Award Date

$50,000 for renewable energy feasibility studies.

What types of projects are eligible?

Eligible feasibility studies for renewable energy systems include
projects that will produce energy from wind, solar, biomass,
geothermal, hydro power and hydrogen-based sources. The
energy to be produced includes, heat, electricity, or fuel.

For all projects, the system must be located in a rural area,
must be technically feasible, and must be owned by the
applicant.

How to Apply

To apply for funding for the REAP Grant Program please
contact your Rural Development State Office.

Energy Coordinators Contacts

NEED TO FIND OUT IF $ STILL AVAILABLE

G-13

Rural Economic Development Loan And Grant

(REDLG)

To receive funding under the REDLG program (which
will be forwarded to selected eligible projects) an
entity must:

o Have borrowed and repaid or pre-paid an
insured, direct, or guaranteed loan received under
the Rural Electrification Act or,

. Be a not-for profit utility that is eligible to
receive assistance from the Rural Development
Electric or Telecommunication Program

o Be a current Rural Development Electric or
Telecommunication Programs Borrower

RURAL ECONOMIC DEVELOPMENT LOAN AND GRANT
(REDLG)

The REDLG program provides funding to rural projects through
local utility organizations. Under the REDLoan program,
USDA provides zero interest loans to local utilities which
they, in turn, pass through to local businesses (ultimate
recipients) for projects that will create and retain
employment in rural areas. The ultimate recipients repay the
lending utility directly. The utility is responsible for repayment to
the Agency. Under the REDGrant program, USDA provides
grant funds to local utility organizations which use the funding
to establish revolving loan funds. Loans are made from the
revolving loan fund to projects that will create or retain rural
jobs. When the revolving loan fund is terminated, the grant is
repaid to the Agency.

What types of projects are eligible?
REDLG grantees and borrowers pass the funding on to eligible
projects. Examples of eligible projects include:

. Capitalization of revolving loan funds
Technical assistance in conjunction with projects
funded under a zero interest REDLoan

o Business Incubators

. Community Development Assistance to non-profits and
public bodies (particularly job creation or enhancement)

. Facilities and equipment for education and training for
rural residents to facilitate economic development

. Facilities and equipment for medical care to rural
residents

. Telecommunications/computer networks for distance

learning or long distance medical care

How to Apply
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http://www.rurdev.usda.gov/recd_map.html
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http://www.rurdev.usda.gov/BCP_redlg.html
http://www.rurdev.usda.gov/BCP_redlg.html
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Government Grants (Federal) www.grant.gov

USDA Rural Development Special Initiatives For Community Facilities direct loans, guaranteed loans, and grants, section 343(a)(13) of the Consolidated Farm and Rural Development Act (7 U.S.C. 1991(a)(13)) defines “rural”
and “rural area” as a “city, town, or unincorporated area that has a population of not more than 50,000 inhabitants.”

; Application Level of Anticipated
# Opportunity Eligibility Requirements Notes SStF))mitted Funding AwardpDate
Requested
To apply for funding for the REDLG program, please contact
your Rural Development State Office.
Availability of Funds
During FY 2010, approximately $33.077 million is available for
loans.
G-14 Rural Business Opportunity Grants (RBOG) Not Applicable
Small Socially-Disadvantaged Producer Grant .
G-15 (SSDPG) Not Applicable
G-16 Value-Added Producer Grants (VAPG) Not Applicable

Housing and Community Facilities Grant Assistance

G-17 Rural Housing Repair and Rehabilitation Grants Not Applicable
G-18 Housing Application Packaging Grants Not Applicable
G-19 Individual Water and Waste Grants Not Applicable
G-20 Self-Help Technical Assistance Grants Not Applicable
G-21 Technical and Supervisory Assistance Grants Not Applicable
G-22 Housing Preservation Grants Not Applicable
G-23 Farm Labor Housing Loans and Grants Not Applicable
G-24 Community Facilities Grants Not Applicable
G-25 Rural Community Development Initiative Not Applicable

Utilities Grants
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http://www.rurdev.usda.gov/recd_map.html
http://www.rurdev.usda.gov/BCP_RBOG.html
http://www.rurdev.usda.gov/BCP_SSDPG.html
http://www.rurdev.usda.gov/BCP_SSDPG.html
http://www.rurdev.usda.gov/BCP_VAPG_Grants.html
http://www.rurdev.usda.gov/HAD-HCFPGrants.html
http://www.rurdev.usda.gov/HAD-RR_Loans_Grants.html
http://www.rurdev.usda.gov/HAD-Packaging_Grants.html
http://www.rurdev.usda.gov/HAD-IWWW_Grants.html
http://www.rurdev.usda.gov/HAD-Self-Help_Grants.html
http://www.rurdev.usda.gov/HAD-TSA_Grants.html
http://www.rurdev.usda.gov/HAD-HPG_Grants.html
http://www.rurdev.usda.gov/HAD-Farm_Labor_Grants.html
http://www.rurdev.usda.gov/HAD-CF_Grants.html
http://www.rurdev.usda.gov/HAD-RCDI_Grants.html
http://www.rurdev.usda.gov/Utilities_Programs_Grants.html
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Government Grants (Federal) www.grant.gov

USDA Rural Development Special Initiatives For Community Facilities direct loans, guaranteed loans, and grants, section 343(a)(13) of the Consolidated Farm and Rural Development Act (7 U.S.C. 1991(a)(13)) defines “rural”

and “rural area” as a “city, town, or unincorporated area that has a population of not more than 50,000 inhabitants.”

; N . Application Level_ of Anticipated
# Opportunity Eligibility Requirements Notes Submitted Funding Award Dat
ubmitte Requested ward Date
High Energy Cost Grant Program
Purpose: The High Energy Cost Grant Program provides
financial assistance for the improvement of energy generation,
transmission, and distribution facilities servicing eligible rural
communities with home energy costs that are over 275 percent
o o . ) of the national average.
Eligibility: To be an eligible applicant under this Eligible Energy Projects: Grants under this program may be
program: used for the acquisition, construction, installation, repair,
e You must be an eligible applicant; replacement, or improvement of energy generation,
e The grant project must serve an eligible transmission, or distribution facilities in communities with
extremely high energy cost community; extremely high energy costs. On-grid and off-grid renewable
e The proposed project must improve energy energy projects, and energy efficiency, and energy
generation, transmission, or distribution conservation projects are eligible.
facilities service an eligible community; and Denali Commission High Energy Cost Grants (CFDA
e The administrative costs of the project must 10.857) are made to the Denali Commission for energy
not exceed 4 percent of grant funds. generation, transmission, and distribution facilities serving rural
Eligible Applicant: You are eligible to apply if you Alaskan communities with average home costs exceeding
are any of the following: 275% of the national average. Visit the Denali Commission for
e alegally-organized for-profit or nonprofit more information.
organization such as, but not limited to, a State Bulk Fuel Revolving Fund Grants (CFDA 10.858) are
G-26 High Energy Cost Grant Program c_orporgtion, gssociqtion_, partnership_ made to state government entities to establis_h and support
(including a limited liability partnership), revolving funds to provide a more cost-effective means of
cooperative, or trust; purchasing fuel for remote communities that are not served by
e asole proprietorship; surface transportation year round. State agencies that are
e a State or local government, or any agency interested in this program should consult the Agency Contact
or instrumentality of a State or local below for more information about eligibility and how to apply.
government, including a municipal utility or e Program Regulations
public power authority; e Grants under this program have supported revolving
e an Indian tribe, a tribally-owned entity, and loan program of the Alaska Energy Authority and the
Alaska Native Corporation; Alaska Department of Commerce, Community and
e an individual or group of individuals; or Economic Development.
e any of the above entities located in a U.S. .
Territory or other area authorized by law to Contact Information
participate in programs of the Rural Utilities | Karen Larsen _
Service or under the Rural Electrification Act. | Rural Development Electric Programs
U.S. Department of Agriculture
1400 Independence Avenue, SW Stop 1560, Room 5165-
South
Washington, DC 20250-1560
Telephone: (202) 720-9545 Fax: (202) 690-0717
Email_karen.larsen@wdc.usda.gov
G-27 Denali Commission High Energy Cost Grants Not Applicable
G-28 State Bulk Fuel Revolving Fund Grants Not Applicable
G-29 Distance Learning and Telemedicine Grant Not Appli
Program pplicable
G-30 Public Television Digital Transition Grant Program | Not Applicable
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http://www.rurdev.usda.gov/UEP_Grant_Program.html
http://www.denali.gov/
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=%2Findex.tpl
mailto:karen.larsen@wdc.usda.gov
http://www.rurdev.usda.gov/UEP_Grant_Program.html
http://www.rurdev.usda.gov/UEP_Grant_Program.html
http://www.usda.gov/rus/telecom/dlt/dlt.htm
http://www.usda.gov/rus/telecom/dlt/dlt.htm
http://www.usda.gov/rus/telecom/public-tv.htm
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Government Grants (Federal) www.grant.gov

USDA Rural Development Special Initiatives For Community Facilities direct loans, guaranteed loans, and grants, section 343(a)(13) of the Consolidated Farm and Rural Development Act (7 U.S.C. 1991(a)(13)) defines “rural”
and “rural area” as a “city, town, or unincorporated area that has a population of not more than 50,000 inhabitants.”

Level of

# Opportunity Eligibility Requirements Notes égglr'nﬁ?tggn Funding ﬁcvt;%pgt;i
Requested

G-31 Community Connect Grant Program Not Applicable
G-32 Weather Radio Transmitter Grant Program Not Applicable
G-33 Water and Waste Disposal Direct Loans and Not Applicable

Grants
G-34 Emergency Community Water Assistance Grants | Not Applicable

(ECWAG)
G-35 Wastewater Revolving Fund Grants Not Applicable
G-36 Solid Waste Management Grants Not Applicable

Section 306C Water and Waste Disposal Grants Not Applicable
G-37 . .

to alleviate health risks

Section 306D Water and Waste Grants for Not Applicable
G-38 . - : >

Alaskan Villages, incl. technical assistance

Section 306E Grants for the Construction, Not Applicable
G-39 Refurbishment and Servicing of Low and

Moderate Income Individual Well Systems

Technical Assistance and Training Grants for Not Applicable
G-41

Rural Waste Systems
G-42 Predevelopment Planning Grants Not Applicable
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http://www.usda.gov/rus/telecom/commconnect.htm
http://www.usda.gov/rus/telecom/weather/weatherradio.htm
http://www.rurdev.usda.gov/UWP-dispdirectloansgrants.htm
http://www.rurdev.usda.gov/UWP-dispdirectloansgrants.htm
http://www.rurdev.usda.gov/UWP-ecwag.htm
http://www.rurdev.usda.gov/UWP-ecwag.htm
http://www.rurdev.usda.gov/UWP-revolvingfund.html
http://www.rurdev.usda.gov/UWP-solidwastemangement.htm
http://www.rurdev.usda.gov/UWP-Colonias.html
http://www.rurdev.usda.gov/UWP-Colonias.html
http://www.rurdev.usda.gov/UWP-AlaskanVillage.html
http://www.rurdev.usda.gov/UWP-AlaskanVillage.html
http://www.rurdev.usda.gov/UWP-individualwellsystems.htm
http://www.rurdev.usda.gov/UWP-individualwellsystems.htm
http://www.rurdev.usda.gov/UWP-individualwellsystems.htm
http://www.rurdev.usda.gov/UWP-wwtat.htm
http://www.rurdev.usda.gov/UWP-wwtat.htm
http://www.rurdev.usda.gov/UWP-predevelopment.htm
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Massachusetts Green Communities http://www.mass.gov/?pagelD=eoeeasubtopic&L=3&L0=Home&L1=Ener

v%2c+Utilities+%26+Clean+Technologies&L2=Green+Communities&sid=Eoeea)

#

Opportunity

Eligibility Requirements Notes

Application
Submitted

Level of
Funding
Requested

Anticipated
Award Date

G-43

Massachusetts Green Communities Grant

MUST Apply to be Designated a Green Community prior to submitting Grant. Current 2010 Grant Schedule is CLOSED:
DATE EVENT
Friday — March 19, 2010 Begin accepting grant applications
Friday — May 14, 2010 Deadline for designation applications to be
submitted by communities intending on submitting
grant applications by May 28th
Friday — May 28, 2010 Grant Applications due
Monday — June 28, 2010 Announce Grant Awards
The Grant Program, an initiative of the Green Communities Division, provides funding to help municipalities pursue energy efficiency
measures, large renewable energy projects, and innovative methods that use less fossil fuel.
Cities and towns can apply for the Grant Program after they have demonstrated that they have met the following five criteria and have
been officially designated as a “Green Community.”
Criterion #1: Provide as-of-right siting in designated locations for renewable/alternative energy generation, research & development,
or manufacturing facilities
J Guidance for As-of-Right Siting of Renewable or Alternative Energy R&D or Manufacturing Facilities ==l
U Model As-of-Right Bylaw for Large-Scale Photovoltaic Installations =z
o Model As-of-Right Bylaw for Use of Wind Facilities &=
Criterion #2: Adopted an expedited application and permit process for as-of-right energy facilities
o Guidance for Expedited Permitting Options - revised 3/26/10 m=zI
Criterion #3: Establish benchmark for energy use and developed a plan to reduce baseline by 20 percent within 5 years
o Sample Energy Reduction Action Plan Outline - revised 05/04/10
Criterion #4: Purchase only fuel-efficient vehicles
o Guidance and Model Policy for Purchasing only Fuel Efficient Vehicles ez
Criterion #5: Set requirements to minimize life-cycle energy costs for new construction; one way to meet these requirements is to
adopt the new Board of Building Regulations and Standards (BBRS) Stretch Code
Overview Summary of Stretch Code &
Summary Table of Stretch Code ==
Stretch Code Adoption Process for a Town B2zl
Residential Cash Flow Analysis - new 4/28/10
Home Loan Investment Bank Case Study
Fidelity Bank Corporate Office and Branch Case Study &=
Question and Answer for Stretch Energy Code Appendix 120.AA
“The ‘Stretch’ Code — Upping the Ante for Cutting Energy Costs in Buildings” by Marc Breslow (see page 1
of newsletter)
Stretch Code Webinar: Presentation ==
Stretch Code Webinar: Presentation w/audio (.wmv)

. Independent HERS Raters [Mass. ENERGY STAR Homes]

The Green Communities Division will work closely with cities and towns to meet these criteria. To learn more, refer to the following
guidelines:

U Qualification Guidelines for Green Community Grant Program E==

If you want to participate in the Grant Program and are served by a municipal light plant (MLP), the MLP must adopt

the Massachusetts Renewable Energy Trust’'s renewable energy charge.

The Grant Program’s ambitious criteria are designed to tap Massachusetts cities and towns’ potential to become models for how
communities across the nation can manage their energy use and costs and advance the clean energy economy.

Approximately $7 million dollars is available for award in June 2010 to municipalities who meet these criteria. Below are the
Program Opportunity Notice and Applications:

° Program Opportunity Notice for Green Communities Designation and Grant Award =z
° Green Communities Designation Form - revised 05/11/10 =zl
° Green Communities Grant Program Application s
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http://www.mass.gov/?pageID=eoeeasubtopic&L=3&L0=Home&L1=Energy%2c+Utilities+%26+Clean+Technologies&L2=Green+Communities&sid=Eoeea
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/11-09_rd_renewables_guidance.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/model_solar_%20bylaw.doc
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/model_wind_bylaw.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/criteria_2_guidance_032610.doc
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/GUIDANCE%20FOR%20GREEN%20COMMUNITIES%20CRITERIA%20THREE%20FINAL%2050310.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/buying_fuel_efficient_vehicles.doc
http://www.mass.gov/?pageID=eopsmodulechunk&L=3&L0=Home&L1=Public+Safety+Agencies&L2=Massachusetts+Department+of+Public+Safety&sid=Eeops&b=terminalcontent&f=dps_bbrs_build_code_changes_public_hearing&csid=Eeops
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/stretch_code_summary.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/stretch_code_table.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/GUIDANCE%20FOR%20GREEN%20COMMUNITIES%20CRITERIA%20FIVE%20ADOPTION.doc
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/stretch-memo-w-analysis-042710.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/home_loan_case_studypdf.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/fidelity_case_study.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/q_and_a_stretch_code.pdf
http://www.massapa.org/newsletters/October_2009.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/stretch_code_webinar.pdf
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/stretch_code_webinar.wmv
http://www.energystarhomes.com/homebuilders/hers.htm
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/qualification_for_gc.pdf
http://www.masstech.org/renewableenergy/mandate.htm
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/Green_Communities_Grant_Program_2010_PON.doc
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/designation_form_and_guidance_051110.doc
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/Green_Communities_Grant_Application_2010_FINAL.doc
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Massachusetts Executive Office of Housing and Economic Development

Application Level of Anticipated
# Opportunity Eligibility Requirements Notes SS[F))mitted Funding AwardpDate
Requested

Commonwealth and Local Housing Authority Jointly propose to

US Housing and Urban Development (HUD). The following

Communities have submitted Proposals

Billerica Housing Authority - 15 River Street
G-44 | Section 8 Energy Retrofit Applications Local Housing Authorities

Norwood Housing Authority - William Shyne Circle &=

Somerville Housing Authority - Bryant Manor, 75 Myrtle Street &

Whitman Housing Authority - Harvard Court &=

Housing Energy Programs DHCD's Energy Programs provide eligible households assistance in the following areas: paying a portion of winter heating bills; heating system repair and replacement

The Low Income Home Energy Assistance Program assists low-income individuals and families with the cost of heating their homes

G-45 Cold Relief Information during the winter season. The Program is managed by the DHCD in conjunction with 22 regional nonprofit and local government
organizations.
G-46 Heating System Repair & Replacement :]'gﬁszﬁglt:jr;g System Repair and Replacement Program provides heating system repair and replacement services to low-income
Program (HEARTWAP)
G-47 Low Income Home Enerqgy Assistance Known commonly as Fuel Assistance, the Low Income Home Energy Assistance Program provides eligible households with help in
(LIHEAP) paying a portion of winter heating bills.
G48 The Low Income Weatherization Assistance Program provides eligible households with full-scale home energy conservation

Weatherization Assistance Program (WAP)

services.

Grant and Funding Programs In service to Massachusetts' res

the revitalization of our cities and towns.

idents and municipalities, the Division of Community Services offers programs, funding, and technical assistance to support the advancement towards self-sufficiency of low-income households and

G49 Bridge Financing (BF) The Bridge Financing Program provides up to $2 million in short-term financing (eighteen months or less) to bridge funding timing
gaps for ready-to-go projects that meet CDBG requirements.

G50 Community Development Action Grant The Community Development Action Grant Program (CDAG) provides funding to communities for projects that build local

(CDAG) economies, eliminate blight, create jobs and produce workforce and affordable housing that would not occur by private enterprise
alone.

G51 Community Development Block Grant The Community Development Block Grant Program is a federally funded, competitive grant program designed to address

(CDBG) revitalization efforts and the needs of low- and moderate-income residents by supporting housing, community and economic
development activities in small cities and towns throughout the Commonwealth

G52 Community Development Block Grant - The federal Department of Housing and Urban Development (HUD) has allocated $9.1 million from the American Recovery and

Recovery Act Program (CDBG-R) Reinvestment Act (ARRA) to Massachusetts for distribution through the Massachusetts Community Development Block Grant
(CDBG) Program. The money will be granted to non-entitlement cities and towns.

G53 Community Services Block Grant (CSBG) The Community Services Block Grant is a federally funded, poverty reduction program that was created to promote and provide an
array of services and activities to encourage self-sufficiency and to make permanent improvements in the lives of low-income
families and individuals.

G54 Economic Development Fund (EDF) The Economic Development Fund, a component of the Massachusetts Community Development Block Grant Program, provides
funding for projects that create and/or retain jobs, improve the local and/or regional tax base, or otherwise enhance the quality of life
in the community.

G55 Gateway Plus Action Grant Funding to 18 Gateway Cities to support local strategic planning efforts to increase diversity of housing options, increase economic
opportunities, foster and strengthen civic engagement, and revitalize neighborhoods.

G56 Individual Development Account (IDA) The Individual Development Account is a state funded pilot program that provides funds for low to moderate income wage earners to
reach self sufficiency and ultimately achieve homeownership.

G57 Massachusetts Downtown Initiative (MDI) The primary mission of the Massachusetts Downtown Initiative is to make downtown revitalization an integral part of community
development in cities and towns across the Commonwealth.

G58 Neighborhood Housing Services (NHS) Neighborhood Housing Services Program assists residents and public/private entities to reinvest in urban neighborhoods in Boston,

Cambridge, Chelsea, Quincy, and Springfield by rehabilitating housing and making it affordable for low and moderate-income
families.
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http://www.mass.gov/Ehed/docs/dhcd/ph/s8energyretrofit/greenretrofit-billerica.pdf
http://www.mass.gov/Ehed/docs/dhcd/ph/s8energyretrofit/greenretrofit-norwood.pdf
http://www.mass.gov/Ehed/docs/dhcd/ph/s8energyretrofit/greenretrofit-somerville.pdf
http://www.mass.gov/Ehed/docs/dhcd/ph/s8energyretrofit/greenretrofit-whitman.pdf
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Housing+Energy+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_cold_cold&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Housing+Energy+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_hwap_hwap&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Housing+Energy+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_hwap_hwap&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Housing+Energy+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_liheap_liheap&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Housing+Energy+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_liheap_liheap&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Housing+Energy+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_wap_wap&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_bf_bf&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_cdag_cdag&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_cdag_cdag&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_cdbg_cdbg&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_cdbg_cdbg&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_cdbg-r_cdbg-r&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_cdbg-r_cdbg-r&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_csbg_csbg&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_edf_edf&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_gateway_gateway&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_ida_ida&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_mdi_mdi&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_nhs_nhs&csid=Ehed

National Grid — Government Grant Funding List

Government Grants (State)

Massachusetts Executive Office of Housing and Economic Development

# Opportunity Eligibility Requirements

Notes

Application
Submitted

Level of
Funding
Requested

Anticipated
Award Date

G59 Neighborhood Stabilization Program (NSP) NSP1 is a $54.8 million grant program from the Housing and Economic Recovery Act (HERA) awarded by the federal Department of
Housing and Urban Development (HUD) to Massachusetts and four of its cities. These NSP funds are to be used primarily for the
acquisition and rehabilitation of abandoned and foreclosed properties. NSP2 is a competitive grant program from the American
Recovery and Reinvestment Act (ARRA) awarded by federal Department of Housing and Urban Development (HUD).

G60 Peer to Peer Technical Assistance Program The Peer-To-Peer Technical Assistance Program provides small grants to municipalities for short-term problem solving or technical

assistance projects

The Massachusetts Business Resource Team is a
new service is available in Massachusetts under the
Massachusetts Executive Office of Economic
Development. The Business Resource Team is here
G-61 to help businesses identify and access state programs
and resources that match current needs. Whether
you're expanding, relocating, hiring new employees or
looking for working capital, the Massachusetts
Business Resource Team can help you. 1-877-BIZ-
TEAM

G-62 Berkshire Growth

G-63 Economic Development Council of Western M assachusetts

G-64 How to Start a Business in M assachusetts

G-65 MassDevelopment

G-66 M assachusetts Office of Business Development

G-67 M assachusetts Office of International Trade & Investment

G-68 M assachusetts Port Authority

G-69 M assachusetts Small Business Development Center
Network

G-70 M assachusetts State Government

G-71 Procurement Technical Assistance Center

G-72 U.S. Export Assistance Center

G-73 State and Local Government on the Net

nationalgrid

THE POWER OF ACTION


http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_nsp_nsp&csid=Ehed
http://www.mass.gov/?pageID=ehedterminal&L=3&L0=Home&L1=Community+Development&L2=Grant+and+Funding+Programs&sid=Ehed&b=terminalcontent&f=dhcd_cd_peer_peer&csid=Ehed
http://www.mass.gov/bizteam
http://www.berkshiregrowth.com/
http://www.westernmassedc.com/
http://mass.gov/portal/index.jsp?pageID=agcc&agid=ded&agca=businessassistance&agcc=startingguide
http://www.massdevelopment.com/
http://www.state.ma.us/mobd
http://www.mass.gov/moiti/
http://www.massport.com/
http://www.msbdc.org/
http://www.msbdc.org/
http://www.mass.gov/
http://www.msbdc.org/ptac
http://www.usatrade.gov/
http://www.piperinfo.com/state/state_detail.cfm?state=Massachusetts
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NSTAR - ENERGY EFFICIENCY GRANT SEARCH FINDINGS



Energy Efficiency Grant Search Findings
June 2010




Summary

* Federal, state, and private sources of energy efficiency
funding were researched

e Federal

 The State Energy Program (SEP) PY 2010 is currently
accepting applications

*MA’s portion of the SEP is $605,000
*SEP requires 20% contribution by state

e State

* No funding sources

* Private

« Limited options available to non-profits and institutions




NNSTAR

American Recovery and Reinvestment Act Funds

American Recovery
and Reinvestment
Act of 2009

+ $11 billion

Weatherization
Assistance

Program
Weatherization of low-income housing

$5 billion

Recovery Act State Energy

EECBG Program Program
Energy Efficiency & Renewable Energy Energy Efficiency

$3.2 billion $3.1 billion

Sources:



http://www1.eere.energy.gov/wip/recovery_act.html

NNSTAR

Recovery Act Energy Efficiency
Conservation Block Grant (EECBG)

C] Indicates end of branch Recovery Act
. ) EECBG Program
(i.e. extent of available information) $3.2 billion

Formula Grants

Competitive Grants

$2.7 billion $0.5 billion

State of MA MA Cities
$14.8 million $27.5 million

Sources:



http://www1.eere.energy.gov/wip/eecbg.html
http://www1.eere.energy.gov/wip/eecbg_allocation.html
http://www1.eere.energy.gov/wip/docs/eecbg_allocation_ma.xls
http://www1.eere.energy.gov/wip/eecbg_grants.html
http://www1.eere.energy.gov/wip/pdfs/eecbg_competitive_foa148_amendment3.pdf

NNSTAR

MA’s Division of ARRA Funds

State of MA

$14.8 million

Sub-grants to / \ / \ f \

Municipalities
Solar Thermal and PV,

Energy savings
Thermal-efficiency

$12.2 million

(max of $150,000) \_ V2R RN J

Source:
http://www.mass.gov/?pagelD=eoeeaterminal & L=3&L0=Home&L 1=Energy%?2c+Ustilities+%26+Clean+Technologies&L 2=Green+Co
mmunities&sid=Eoeea&b=terminalcontent&f=doer_green_communities_eecbg-prg&csid=Eoeea



NNSTAR

MA’s Division of ARRA Funds

a4 )

- )

* A list of the municipalities, their award, and the project type can be found at
http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/EECBG-Awards.xls

Source:http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/EECBG-Awards.xls



Source:

http://www.mass.gov/?pagelD=eoeeaterminal & L=3&L0=Home&L 1=Energy%?2c+Ustilities+%26+Clean+Technologies&L 2=Green+Co

NNSTAR

MA’s Division of ARRA Funds

mmunities&sid=Eoeea&b=terminalcontent&f=doer_green_communities_eecbg-prg&csid=Eoeea

C N

& )
Ambherst $162,000|Fitchburg $168,000(Peabody $494,200
Arlington $159,700|Framingham $657,000|Pittsfield $189,100
Attleboro $179,600[{Haverhill $542,700|Plymouth $514,300
Barnstable $202,400|Holyoke $175,700[Quincy $881,200
Beverly $169,600|Lawrence $651,300|Revere $485,500
Billerica $180,200|Leominster $175,500[{Salem $174,300
Boston $6,506,200|Lowell $954,700|Somerville $651,100
Brockton $865,000|Lynn $788,100|Springfield | $1,498,200
Brookline $494,400|Malden $501,500{ Taunton $519,600
Cambridge $139,400{Marlborough $178,000{Waltham $630,500
Chelsea $164,000|Medford $504,000{Westfield $170,300
Chicopee $499,100|Methuen $179,200|Weymouth $485,800
Everett $149,300{New Bedford $869,300{Woburn $174,600
Fall River $861,300|Newton $799,600|Worcester | $1,733,000
[Total | $26,478,500 |




NNSTAR

State Energy Program (SEP)

SEP
$3.1 billion

State of MA
$54.9 million

EE at State Facilities

Administrators: Vivek Mohta, Eric Friedman

$12.6 million

MA EE Transformation
Administrator; Vivek Mohta

$20 million

MA Solar Stimulus

Administrators: Vivek Mohta, Natalie Howlett

$20 million

Notes: $1.9 million of the $54.9 million is for personnel and fringe benefits. $0.5 million is for indirect charges.
Sources: ; http://www1.eere.energy.gov/wip/recovery_act_states.html;


http://www1.eere.energy.gov/wip/recovery_act_sep.html
http://www1.eere.energy.gov/wip/project_map/project_details_new.aspx?pid=24
http://www1.eere.energy.gov/wip/pdfs/arra_sep_plan_ma_20100408.pdf

NNSTAR

State Energy Program (SEP)

Program Name Implementation Objective Description $
Date Amount
High Performance | 4/1/09-3/31/12 Demonstrate solutions to a number | ¢ Deep energy retrofit, outreach, $20M
Buildings of long-standing challenges in education
Program/MA EE improving bU|Id|ng energy . Financing programs
Transformation performance and facilitate market « Market transformation
transformation
* $500K-$5M awards
Leading by 4/1/09-3/31/12 Accelerate and expand clean * Accelerate pipeline of clean energy $14.9M
Example/EE at energy projects at public buildings | projects
State Facilities
MA Solar Stimulus | 4/1/09-3/31/12 Fostering substantial expansion of * Provide technical assistance $20M
the installed CapaCity of solar PVin | Provide financial incentives
MA * Identify opportunities for market
expansion
Total $54.9M
Sources:



http://www1.eere.energy.gov/wip/pdfs/arra_sep_plan_ma_20100408.pdf

NNSTAR

Weatherization Assistance Program (WAP)

WAP

$5 billion

\YVaN

Low Income (<60% of state median)

$122 million

Sources:

http://www.mass.gov/Ehed/docs/dhcd/cd/wap/waprecoveryplan2009.pdf
http://www.mass.gov/?pagelD=ehedterminal &L=3&L 0=Home&L1=Community+Development&L2=Housing+Energy+Programs&sid=


http://www1.eere.energy.gov/wip/recovery_act_wap.html
http://www1.eere.energy.gov/wip/pdfs/wx_closeup_ma.pdf

NNSTAR

Weatherization Assistance Program (WAP)

I1.3 Subgrantees

Tentative

Grantee City Funding Units
Action for Boston Community Development Boston $ 10,042,805 1,423
ACTION, Incorporated Gloucester $ 8,506,370 1,182
Berkshire Community Action Council Inc. Pittsfield $ 3,007,805 423
Citizens for Citizens Fall River $ 8,572,490 1,214
Community Action of the Franklin, Hampshire and Quabbin  Greenfield $ 4,653,995 657
Community Action Programs, Intercity Chelsea $ 10,256,750 1,450
Expiring Use/Preservation Special Project Initiative Boston $ 6,000,000 923
Greater Lawrence Community Action Council Inc. Lawrence $ 7,669,940 1,084
Housing Assistance Corporation Hyannis $ 2,881,175 405
Public Housing Special Project Initiative Boston $ 25,000,000 3,846
Quincy Community Action Programs Quincy $ 5,045,885 711
South Middlesex Opportunity Council Framingham $ 8,711,120 1,232
Springfield Partners in Community Action Springfield $ 8,466,965 1,199
Worcester Community Action Council Worcester $ 8,324,195 1,177
TOTALS $117,139,495 16,926

Notes: Tentative allocation. Where did money end up?
David MacLellan is NSTAR Electric’s Policy Advisor Council Member. (mass.gov/Ehed/docs/dhcd/cd/wap/waprecoveryplan2009.pdf)
Sources: http://www.mass.gov/Ehed/docs/dhcd/cd/wap/waprecoveryplan2009.pdf



NNSTAR
Other Federal Energy Efficiency ‘Grant’ Programs

Other
Federal Grants

Treasury Renewable
Energy Grants

Reimbursement for EE property
expenses

Sources:



http://www.dsireusa.org/incentives/index.cfm?State=US&ee=1&re=1
http://www.treas.gov/recovery/docs/guidance.pdf
http://www.rurdev.usda.gov/rbs/busp/9006grant.htm
http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US07F&re=1&ee=1

NNSTAR

Other Federal Energy Efficiency ‘Grant’ Programs

Specified Energy Property

Large Wind

Closed-Loop Biomass Facility
Open-loop Biomass Facility
Geothermal under IRC sec. 45
Landfill Gas Facility

Trash Facility

Qualified Hydropower Facility
Marine & Hydrokinetic

Solar

Geothermal under IRC sec. 48
Fuel Cells

Microturbines

Combined Heat & Power
Small Wind

Geothermal Heat Pumps

Sources:

Credit Termination Date

Jan 1, 2013
Jan 1, 2014
Jan 1, 2014
Jan 1, 2014
Jan 1, 2014
Jan 1, 2014
Jan 1, 2014
Jan 1, 2014
Jan 1, 2017
Jan 1, 2017
Jan 1, 2017
Jan 1, 2017
Jan 1, 2017
Jan 1, 2017

Jan 1, 2017

Applicable Percentage of Eligible Cost Basis

30%
30%
30%
30%
30%
30%
30%
30%
30%
10%*
30%**
10%
30%

10%


http://www.treas.gov/recovery/docs/guidance.pdf

NNSTAR

Green Communities Grant Program

Green Communities
Grant Program

MA Cities and Towns

$7 million
(Apps due 5/28/10, Announcement of grant awards 6/28/10)

Source:

http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/Green_Communities_Grant_Program_2010 PON.doc


http://www.mass.gov/?pageID=eoeeaterminal&L=3&L0=Home&L1=Energy%2c+Utilities+%26+Clean+Technologies&L2=Green+Communities&sid=Eoeea&b=terminalcontent&f=doer_green_communities_gc-grant-program&csid=Eoeea
http://www.mass.gov/?pageID=eoeeaterminal&L=3&L0=Home&L1=Energy%2c+Utilities+%26+Clean+Technologies&L2=Green+Communities&sid=Eoeea&b=terminalcontent&f=doer_green_communities_gc-grant-program&csid=Eoeea

NNSTAR

Green Communities Grant Program

As of May 21, 2010, the following 35 municipalities were designated
‘Green Communities’ and are therefore eligible for the Green
Communities Grant.

ACTON GREENFIELD LINCOLN PALMER
ANDOVER HAMILTON LOWELL PITTSFIELD
ARLINGTON HANOVER MASHPEE SALEM

ATHOL HOLYOKE MEDFORD SPRINGFIELD
BECKET HOPKINTON MELROSE SUDBURY
BELCHERTOWN KINGSTON MONTAGUE TYNGSBOROUGH
CAMBRIDGE LANCASTER NATICK WENHAM
CHELMSFORD LENOX NEWTON WORCESTER
EASTHAMPTON LEXINGTON NORTHAMPTON

Source: http://www.mass.gov/Eoeea/docs/doer/green_communities/grant_program/052010_gcp_towns.pdf



NNSTAR

State Energy Efficiency Rebate Programs

MA Energy Efficiency

Rebate Programs

- /\ /\ )

Sources:

; http://www.masstech.org/Grants_and_Awards/comm_hydro_09/hydro_09.html


http://www.massenergystarhomes.com/
http://www.massenergystarhomes.com/homebuilders/value.htm
http://www.masscec.com/index.cfm?pid=11052

NNSTAR
Private Sector Research

- — , Bill and
0 curren grants Melinda
but Charleston, SC _.‘ Gates
received $250K Rockefeller Kaiser

Foundatio Google.org

/ Foundations
Non-profits and gov’t i
entities. Foundation FOundatl_on/ \
has Southeast and of Ecological Soros
Midwest Focus Use of Energy

Gordon and
Ford
Foundation Belty
Energy Moore

Foundation

Notes:
Foundations identified by reviewing the top philanthropists from businessweek and personal knowledge

( )



http://www.businessweek.com/interactive_reports/philanthropy_individual.html
http://www.kresge.org/index.php/what/environment_program/energy_efficiency/http://www.kresge.org/index.php/what/environment_program/energy_efficiency/
http://www.kresge.org/index.php/what/environment_program/energy_efficiency/http://www.kresge.org/index.php/what/environment_program/energy_efficiency/
http://www.rockefellerfoundation.org/what-we-do/current-work/developing-climate-change-resilience

APPENDI X 10

VARIANCE ANALYSIS






Variance Analysis

This section identifies programs for which savings, costs, or benefits

vary by more than 20

percent from planned values. The table below displays the costs, benefits, and spending

associated with each program, and the corresponding variance from
variances that are greater than 20% are highlighted in the table below.

planned values. The

Variance Analysis Table
Sector BCR Activity Lifetime MWh Benefits PA Costs
Planned JReported |Variance |Planned |Reported |Variance |Planned Reported Variance

Residential  JA02a Residential Lost Opportunity 13,114 13,478 3%| _ $7.427 $6,939 7%| $2,108,648 | $2,291,129 9%
Residential __JA02b Residential HVAC 9,642 19,641 104%| $2,072 $3,656 76%)|] $1,721,433 | $2,199,594 28%)
Residential __JA0O3a Residential Retrofit 1-4 54,118 94,927 75%)| $33,900 38,813 14%| $9,497,937 | $12,280,155 29%
Residential __JA03b Residential Retrofit Multifamily 91,879 | 120,595 31%| $11,185 18,749 68%)| $5,868,275 | $5,672,326 3%
Residential _JAO4a Residential Lighting 733,918 | 302,294 59%| $89,646 39,234 56%)| $5,830,482 | $5,245,884 10%
Residential  |A04b Residential Appliances 36,109 40,985 14%| $5,013 $5,224 4% $2,965,505 | $2,177,754 27%
Low Income |B02a Low-Income Lost Opportunity 2,666 1,577 41%] $1,566 $797 49%) $453,812 $379,434 16%
Low Income  |B03a Low-Income Retrofit 1-4 56,010 53,161 5%| $18,824 21,763 16%] $8,513,356 | $7,345,898 14%
Low Income |B0O3b Low-Income Retrofit Multifamily 91,014 61,225 33%] $18,433 16,166 12%)| $4,892,322 | $3,721,216 24%
C&l C02a C&l Lost Opportunity 510,073 269,982 47%) $71,103 37,457 47%] $17,319,614 | $11,676,128 33%
C&l C03a Large C&l Retrofit 820,253 | 1,031,955 26%]| $104,435 | $142,776 37%]| $16,986,170 | $26,752,379 57%
Cc&l C03b Small C&l Retrofit 207,376 214,366 3%| $34,234 | $34,820 2% $9,164,566 | $6,575,462 28%
Residential Subtotal] 938,779 591,921 37%] 149,243 ]| 112,615 25%)] 27,992,280 | 29,866,842 7%)|
Low Income Subtotal] 149,690 115,963 23%] 38,823 38,726 0%] 13,859,491 | 11,446,548 17%,
C&l Subtotal] 1,537,703 | 1,516,303 1%] 209,772 ] 215,053 3%|] 43,470,350 | 45,003,969 4%

Total| 2,626,172 | 2,224,186 15%] 397,838 | 366,393 8%| 85,322,121 | 86,317,359 1%

The Green Communities Act requires that the Company “provide for
available energy efficiency and demand reduction resources that are
expensive than supply,” codified as G.L. c. 25 821 (b). In attempting
requirement, the Company undertook aggressive efforts to provide

the acquisition of all
cost effective or less
to meet that statutory
cost effective energy

efficiency programs for all customer sectors. As aresult, spending for some programs was above
the 20 percent of planned spending. However, the programs remained cost effective and thus
reflect the Company's energy efficiency goals as well as the requirements of the Green

Communities Act as stated above.
Programswith a Benefit/Cost Ratio Lessthan 1

No program had a benefit/cost ratio less than 1.0 in 2009.

Programs National Grid Intendsto Discontinue
National Grid does not intend to discontinue in 2010 any program offered
Analysis of Variances by Program (BCR activity)

The sections that follow contain an explanation for each component of
more than 20 percent from planned values.

in 2009.

a program that varies



Residential Sector

Residential L ost Opportunity
All categories were within the + 20% variance.

Residential HYAC / COOL SMART

This program exceeded 20% variance in all three categories. The large increase in achieved
lifetime MWh and benefits can be explained by a 40% increase in installed measures and an
increase in the number of cooling hours from 250 to 360. The new value for the number of
cooling hours is derived in Residential Centra AC Regiona Evaluation, Appendix 6, Study 9.
Thelargeincrease in PA costs are attributed the increased number of installed measures.

Residential Retrofit 1-4

This program exceeded 20% variance in both the Lifetime MWh and PA Costs categories. The
large increase in both categories can be explained by a 30% increase in performed audits and an
increased number of measures installed as a result of those audits.

Residential Retrofit Multifamily

This program exceeded 20% variance in both the Lifetime MWh and Benefits categories. The
large increase in both categories can be explained by an increase (22% for electric and 1670%
for non-electric) in the number of measures installed as compared to what was planned. In
addition, there was a higher participation in larger, multifamily units than anticipated.

Residential Lighting

This program exceeded 20% variance in both the Lifetime MWh and Benefits categories. These
values can be explained by the net-to-gross adjustment factor for CFLs described in Results of
the Multistate CFL Modeling Effort, Appendix 6, Study 6.

Residential Appliances

This program exceeded 20% variance in PA Costs. The actual spending was lower than planned
spending due to a difference in the mixture of rebated appliances. For example, pool pumps, a
fairly expensive item, had fewer rebates than planned while refrigerators, a less expensive item,
had many more rebates than planned.

L ow-1 ncome Sector

L ost Opportunity

The program exceeded the 20% variance for MWh savings and lifetime benefits. These variances
occurred because most low income units are multifamily projects and use the same equipment in
al units. The heating and/or cooling equipment efficiencies of these types of units were lower
than the system efficiencies of the MA 2005 baseline study homes. Even though this may cause
savings to decrease it does not directly affect home performance in terms of obtaining the
ENERGY STAR label because homes follow the performance, not prescriptive path in
Massachusetts. In addition, fewer lighting fixtures were installed than planned.




Retrofit 1-4
All categories were within the + 20% variance.

Multifamily Retrofit
The program exceeded the 20% variance in MWh savings and PA costs. Both variances are due
to avariance in the composition of measures applied as compared to plan.

C& | Sector

L ost Opportunity (Design 2000plus)

The program exceeded the 20% variance for lifetime MWh savings, lifetime benefits, and PA
costs. All three variances are due to a reduction in demand for this program because of economic
conditions.

Energy Initiative

The program exceeded the 20% variance for MWh savings, lifetime benefits, and PA costs. This
program was promoted to counter the weak demand for new construction/lost opportunity
efficiency projects.

C&I1 Small Retrofit
All categories were within the + 20% variance.
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