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Executive Summary 

The Illinois Department of Commerce and Economic Opportunity (DCEO) provides grants to 
program partners to give funding to their participants for energy efficiency measures or for the 
direct installation of the energy efficiency measures in low income residences. DCEO provides 
these grants to partners that already administer low income weatherization programs or other 
low income home improvement programs in the Illinois electric service territories of 
Commonwealth Edison or Ameren. This program has been in existence since 2008, however 
many of the program partners have been running low-income programs for several years and 
this program provided them with additional funding. 

The installation of weatherization measures and other home improvements are generally 
focused on gas savings, which are not part of this evaluation. However, this report does look at 
the energy savings achieved from the extra funding for electric efficiency measures that are 
installed in tandem with the weatherization and home improvement work. 

E.l. Evaluation Objectives 

The objective of this evaluation report is to provide verification of electric savings impacts 
during program year 3 (PY3), which covers June 1, 2010 through May 31,2011. 

For this report on PY3, we examined the program's impact calculations and tracking data to 
answer the impact evaluation questions: 

1. What are the gross impacts from this program? 

2. Did the program meet its energy goals? If not, why not? 

The objectives of the process evaluation were to develop an understanding of the final program 
design and implementation strategies as well as document program processes and tracking 
efforts. 

E.2. Evaluation Methods 

The evaluation methods for this year included an algorithm review to verify that reasonable 
assumptions and methods were used for assigning ex-ante gross kWh and kW savings per 
measure. 

In program year one (PY1) DCEO used the Energy Star Calculator for all of their measure 
savings estimates, except for the furnace measure. EPA and DOE data was the source of the 
information used by DCEO in the Energy Star calculators. The furnace information came from_ 
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the Gas Appliance Manufacturers Association. For PY2 and PY3 DCEO used the calculation 
methods suggested in the PY1 evaluation. There were no new measures in PY3. 

Navigant used several sources to verify the reasonableness of the DCEO savings estimates 
including: 

• Pennsylvania Public Utility Commission TRM 
• The most current California Database for Energy Efficiency Resources (DEER) reports 
• Efficiency Vermont's Technical Reference User Manual (TRM) 2010 
• Navigant's own measure studies. 

The primary data collection for the process evaluation was in-depth interviews with program 
implementation staff and program partners. The team also reviewed secondary data sources 
including the program implementation plan, the Residential Retrofit Energy Efficiency Program 
guidelines, and best practices for low income programs.' 

E.3. Key Findings and Recommendations 

E.3.1. Impact Evaluation 

The evaluation team recommends that saving estimates from refrigerators and lighting be 
adjusted due to CornEd evaluation studies that provide more accurate saving estimates. All 
other measure savings estimates remain the same as last year as the estimates continue to be 
reasonable when compared to other authoritative sources. Navigant adjusted the refrigerator 
energy and demand savings estimates. Navigant's evaluation of the CornEd Appliance 
Recycling program revealed that the refrigerator stock has a higher energy use than was 
estimated in the previous LI Retrofit evaluations. Navigant adjusted the lighting energy and 
demand savings estimates. Navigant's evaluation of the CornEd Residential Energy Star 
Lighting program determined that the hours of use and peak coincidence factor should be 
adjusted. 

• Recommendation. Improve ex ante and ex post estimates of measure savings per unit. 
We recommend that both DCEO and the EM&V team continue to make efforts to find 
up-to-date measure savings data sources for areas closer to the Illinois region. 

Table ES-1 presents the ex ante (DCEO reported) and ex post (evaluation verified) gross and net 
program impact results for the Weatherization program. The summary of final gross and net 
savings for the Home Improvement program can be found in Table ES-2. 

1 ACEEEI JlMeeting Essential Needs: The Results of a National Search for Exemplary Utility Funded Low Income 
Energy Efficiency Programs", September 2005. 
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Table ES-3 and Table ES-4 present the net savings impact contributions of CornEd and Ameren 
for the Weatherization and Home Improvement programs. 

Table ES-l. Summary of Gross and Net Savings for Low Income Weatherization 

Net-to-Gross 

Ratio 

Net Savings 

1 

5,777 

8,157 

1 

8,157 

1 1 

660 1,173 

Table ES-2. Summary of Gross and Net Savings for Low Income Home Improvement 

Net-to-Gross 

Ratio 

Net Savings 

1 

2,161 

1 

3,184 

1 1 

486 725 

Table ES-3. ComEd and Ameren Net Savings for Low Income Weatherization 

Net Savings 5,777 8,157 660 1,173 

Table ES-4. CornEd and Ameren Net Savings for Low Income Home Improvement 

Net Savings 2,161 3,184 486 725, 
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E.3.2. Process Evaluation 

The process evaluation of the Residential Retrofit Energy Efficiency Program concluded that 
this program is effectively funneling funds to existing and established low-income programs 
(partners). The partners are very satisfied with the application process and interactions with the 
program staff. DCEO also made some advantageous changes to the PY3 program: DCEO has 
minimized the differences between weatherization and home improvement to avoid market 
confusion, and it increased the maximum grant amount for many of the eligible measures. 

The program's implementation strategy meets many of the industry best practices for low
income programs. The program is smoothly providing incentives to partners, providing a 
program that is easily understood by its targets, providing timely responses to partner 
questions and is continuing to funnel program funds through pre-existing programs. By adding 
funding to existing programs, DCEO is able to achieve large energy savings with low 
administrative costs by leveraging existing infrastructure. The impact of these funds on partners 
allowed more homes to be upgraded with energy efficient measures than what would have 
happened without the program and the funding enabled these partners to bring the importance 
of energy efficiency into their existing activities and goals. 

Communication. While partners were mostly satisfied with the level of communication with 
DCEO, this was not universally true. Some stated that communication with external partner 
organizations fell off sharply after the 2010 applications had been submitted. Towards the end 
of the calendar year, close to when the funding was announced, communication changed from 
being infrequent to almost daily. While partners appreciated communication during this critical 
period, they would prefer regular communications throughout the entire process. Consistent 
communication is especially important because partners often plan their financial strategies 
around what they understand from the written material and are only in close personal 
communication with DCEO later in the funding process. If there are miscommunications at the 
beginning, it may be too late to correct these later on. The primary sources of confusion were 
the details as to which administrative fees were· eligible for grant funding, as well as caveats 
surrounding air conditioning eligibility. 

• Recommendation. More frequent and consistent communication throughout the year. 

Measure Choices. Many partners suggested that the program add more measures to their 
standard offering. Suggested measures for future grants include ENERGY STAR clothes 
washers, lighting lamp and ballast retrofits instead of full-fixture retrofits, and water pumps 
and boosters. We recommend that the DCEO consider whether additional measures fit the 
scope of the program and if they can be offered and still maintain the program's cost 
effectiveness. 

• Recommendation. Examine the potential to add new standard eligible measures. 
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Grant Award Period. Some participants noted the long period of time between the application 
and the granting of funds. Partner organizations, are dependent on multiple funding sources. 
Each of these sources stipulates a different time period in which its funds must be used. A long 
period between the DCEO application and the granting of funds increases the difficulty of 
planning where and how partners can spend these various funding sources. This also can leave 
little time for the partner agency to effectively spend the grant money, which can make 
relationships with contractors difficult. 

• Recommendation. Reexamine the grant award period. 

E.4. Cost Effectiveness Review 

Cost effectiveness is assessed through the use of the lllinois Total Resource Cost (TRC) test. 
Table ES-5 summarizes the unique inputs used to calculate the TRC ratio for the Low Income 
Residential Retrofit Energy Efficiency Program in PY3. Most of the unique inputs come directly 
from the evaluation results presented in this report. Measure life estimates were based on 
similar CornEd programs, third party sources including the California Public Utilities 
Commission (CPUC) developed Database of Energy Efficiency Resources (DEER) and previous 
Navigant evaluation experience with similar programs. Program costs data came directly from 
DCEO. Incremental costs were estimated from program, survey data and similar CornEd 
programs. Avoided cost data came from both CornEd and Ameren and are the same for all 
programs. 

Table E5-5. Inputs to TRC Model for Low Income Residential Retrofit 
Energy Efficiency Program 

Gross 

Gross Coincident Peak 

Net-to-Gross Ratio 

and Costs 

Based on these inputs, the lllinois societal TRC for this program is 0.75 and the program fails the 
Illinois TRC test. However the low income programs are not required to meet the TRC test.' 

, ILCS 220 5/8-103(a) and 5/8-104(a), which states "The low income measures described in section (£)(4) of this Section 
shall not be required to meet the total resource cost test." 
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Section 1. Introduction to the Program 

1.1 Program Description 

The Low Income Residential Retrofit program is comprised of two separate programs a Low 
Income Weatherization program and a Low Income Home Improvement program. Each year 
DCEO administers a grant application and acceptance process that provides extra funding for 
electric energy efficiency measures installed in low income residential homes. DCEO awards 
grants to state agencies, local governments, lending institutions, affordable housing developers 
and other entities that administer low income weatherization programs or other low income 
home improvement programs in the illinois electric service territories of Commonwealth 
Edison or Ameren. The objective of the grant process is to leverage existing energy efficiency 
programs to maximize electricity savings in low income residences. 

Evaluation of the Low Income Weatherization and Low Income Home Improvement programs 
is combined into a single report because they both provide incentives for a similar set of retrofit 
measures that improve electric efficiency in existing homes. 

When funding is provided to Low Income Weatherization programs, grants are more likely to 
cover 100% of the cost of the approved electric efficiency measures for each home but fewer 
measures are covered. When funding is provided to organizations with Home Improvement 
programs that promote home repair and rehab in low-income neighborhoods, grants are more 
likely to cover only the incremental costs for the electric efficiency measures but more measures 
are eligible for funding. 

1.1.1 Implementation Strategy 

The goal of the program is to leverage existing programs to maximize electricity savings in low 
income residences, and to capture electricity savings that would otherwise be missed due to 
insufficient funding. The overall implementation strategy for this program is to give additional 
funding to pre-existing home improvement and weatherization programs that target the low
income sector. The overall program is managed by DCEO, and DCEO works with program 
partners throughout the implementation of the program. The partners themselves can work 
with program administrators, homeowners, property owners (in the case of a multi-family 
building), contractors, and developers. 

In order to be eligible to participate in the program, program partners need to meet the 
following requirements: 

• They must administer a low income weatherization or low income home improvement 
program for residences that are located in lllinois and receive electricity from either 
CornEd or Ameren. 
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• The projects funded need to result in the installation of energy efficiency measures in 
existing residential buildings. 

• If the partners' program is a weatherization program, it must be targeted to households 
at or below 200% of the poverty level. 

• If a partners' program is a home improvement program, it must be targeted to 
households at or below 80% of the Area Median Income (AMI). 

1.1.2 Measures and Incentives 

Table 1-1 shows the electric efficiency measures and the associated incentive levels provided by 
the program. The measures and incentives no longer vary depending on whether the grantee's 
pre-existing program is defined as a low income weatherizatiimprogram or a low income home 
improvement program, as they did in the previous year. 

Table 1-1. Energy Efficiency Measures and Incentives 

1 Energy Star Refrigerator $700 

2a CFllnstaliation $5 

2b Energy Star Fixture $95 

3 Energy Star rated bathroom exhaust fan $450 

4 High SEER central air conditioner wi $3,100 
programmable thermostat (SEER 14) 

5 Energy Star rated room air conditioner $400 

6 90% AFUE furnace with efficient air 
$600 

handler 

7 Energy Star Dishwasher $550 

8 Reduce required AC tonnage as a result of 
$2,500 

thermal envelope improvements 

9 Ceiling Fan $250 

1.2 Evaluation Questions 

The evaluation sought to answer the following key researchable questions. 
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Impact Questions: 

1. What,are the gross impacts from this program? 

2. Did the program meet its energy goals? If not, why not? 

The installation of weatherization measures is focused primarily on gas savings which are not 
part of this evaluation. However, this report does look at the energy savings achieved from the 
extra funding for electric efficiency measures that are installed in tandem with the 
weatherization work. It also looks at the energy savings achiev~d from the extra funding for 
electric efficiency measures given to organizations that run home improvement programs that 
are not part of the Low Income Weatherization program. 

The objectives of the process evaluation were to develop an understanding of the final program 
design and implementation strategies and complete documentation of program processes and 
tracking efforts. Particular emphasis waS placed on an assessment of processes for coordinating 
with other programs to identify potential missed opportunities and leverage funding to deliver 
program services. We identified best practices for similar low'income program efforts and 
provide recommendations to improve program efficiency and effectiveness. 

Specific focus of the process evaluation was to answer the following questions: 

• Because the program funds are funneled through pre-existing programs, we will 
determine if the additional funding has changed how these programs are implemented. 

• What are the characteristics of the customers and the program partners (which 
encompass contractors, other state agencies, and non-profit agencies) participating in the 
programs and is this the expected group for participation? 

• Are the program processes effective for smoothly providing incentives to partners and 
motivating the program partners to participate? 
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Section 2. Evaluation Methods 

2.1 Analytical Methods 

2.1.1 . Impact Evaluation Methods 

The evaluation reviewed the energy savings algorithms to verify that the assumptions were 
reasonable assumptions and the algorithm was correct for assigning ex-ante gross kWh and kW 
savings per measure. 

The first step was a verification of the mathematical soundness of the savings calculations for 
each measure. The measure algorithm's components were verified with the savings 
assumptions provided by DCEO. The calculations were checked to ensure that the reported 
results could be replicated. 

Once the calculation methods were verified, the reasonableness of the calculation was assessed. 
The assessment of reasonableness of the savings estimates was based on reputable measure 
savings evaluations from other sources and Navigant's own engineering calculations for similar 
measures. 

2.1.2 Process Evaluation Methods 

The process evaluation was primarily based on in-depth inter.v:iews with program staff and 
program partners. DCEO program staff provided us with contact information for all seven 
partners that received program funding in PY3. We were able to conduct an in-depth interview 
with all seven partners in August 2011. We also reviewed program materials including 
implementation plans, application materials, and the actual applications submitted to the 
program. 

2.2 Data Sources 

2.2.1 Impact Evaluation Sources 

Data used to prepare this evaluation came from several sources. DCEO provided program 
documentation, tracking information and energy savings calculation algorithms. The tracking 
information was at a summary level for each participating organization that receives a grant 
from DCEO. Savings were disaggregated by measure and by utility service territory. 

DCEO accepted and implemented all the per-unit measure savings estimates recommended by 
Navigant's PY2 evaluation report. 

The evaluation team referred to several additional sources to verify the reasonableness of the 
DCEO savings estimates including the following: 
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• Pennsylvania Public Utility Commission TRM 
• The most current Califomia Database for Energy Efficiency Resources (DEER) reports 
• Efficiency Vermont's Technical Reference User Manual (TRM) 2010 
• Navigant's own measure studies. 

May 15, 2012 Final Page 10 



Section 3. Program Level Results 

3.1 Impact Evaluation Results 

The impact evaluation will cover verification and due diligence issues, program tracking system 
review, and verification of gross and net savings for the program. 

3.1.1 Verification and Due Diligence 

Both programs have significant verification requirements. Every site in the Weatherization 
program receives a follow-up on-site inspection. For the Home Improvement program, grantees 
have to provide receipts for all installations to collect their grant money. 

Grantees are responsible for ensuring that funded measures meet program requirements and 
are properly installed. The DCEO program manager monitors Grantee compliance with the 
terms of the grant agreement. 

The evaluation reviewed DCEO's procedures and documentation and concluded that their 
verification procedures were adequate. 

3.1.2 Tracking System Review 

The tracking system data reviewed for this program was summary-level data prepared by 
DCEO. Since DCEO administers the program by providing grants to specific agencies, the focus 
of their tracking system is energy savings achievements for each agency. The number of 
installations is recorded for each measure within each agency. Deemed savings per measure are 
used to estimate total program savings. Care is taken to identify which installations are in 
CornEd service territory and which are in Ameren since funding is tied back to these two 
different sources. 

The sununary data is based on quarterly reports from each grantee which provide addresses of 
all installations completed over the quarter, the number of occupants meeting the income 
qualifications, and documentation on the electric service provider (CornEd or Ameren). 

DCEO's tracking system gathers and verifies the appropriate data to accurately provide the 
number of measures installed and the location of the measure. installations. 

3.1.3 Gross Program Impact Parameter Estimates 

This section presents the results of the evaluation's technical review of the gross savings 
assumptions for each measure induded in either the Weatherization program or the Home 
Improvement program. 
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Energy Star Refrigerator 

DCEO assumes annual savings of 550 kWh per unit for their Energy Star Refrigerator measure. 

Navigant suggests adjusting this savings to 1,405 kWh per year. This is a significant adjustment 
from the PY2 evaluation that estimated savings at 550 kWh per year. DCEO is using the 550 
kWh savings based on Navigant's PY2 evaluation. The adjusted savings is based on new data 
on the refrigerator stock in CornEd's service territory. This data points to higher average usage 
for the replaced refrigerators. CornEd's Appliance Recycling program, targeted at the general 
population, recycled over 30,000 refrigerators and their data shows that 22% were the primary 
refrigerator in the home and 61 % were over 20 years old. Refrigerators made before 1993 use 
significantly more energy than refrigerators those produced after 1993. The Appliance 
Recycling program evaluation calculated the average energy use of the recycled refrigerators at 
1,855 kWh' annually. It is reasonable to assume that the Low Income Retrofit population will on 
average have older refrigerators that use more energy than the average for the general 
. population because their limited income reduces their ability to purchase newer, more efficient 
models. While it does not necessarily follow that the average CornEd recycled refrigerator is of 
the same vintage as the average replaced refrigerator in DCEO's program, it seems to be a 
reasonable assumption. Navigant confirmed that this savings estimate was reasonable for 
DCEO's program as it was consistent with Pennsylvania's TRM for refrigerator replacements 
that estimated the replaced stock of refrigerators used 1,659 kWh annually and replacement 
refrigerators use 454 kWh. Further evidence that the savings estimate is reasonable comes from 
Vermont's TRM that stated a range of savings from 800 to 2,500 kWh for refrigerator 
replacement in Low Income programs. Navigant's savings estimate is calculated by taking the 
conventional recycled refrigerator that uses 1,855 kWh annually and comparing it to the Energy 
Star replacement which uses 450 kWh annually. Total annual savings per unit from this 
calculation is 1,405 kWh. 

The demand savings shifts to 0.281 kW using the updated 1,405 kWh in the demand savings 
calculation. 

CFL Installation 

DCEO assumes annual savings of 38.25 kWh and 0.00436 per 15-watt CFL for their CFL 
Installation measure. 

Navigant suggests adjusting this savings to 42.21 kWh and 0.00459 per 15-watt CFL. 

3 Evaluation Report: Residential Appliance Recycling. Energy Efficiency / Demand Response Plan: Plan Year 3 
(6/1/2010-5/31/2011). Navigant Consulting. May 2012. 

May 15, 2012 Final Page 12 



There are several key assumptions to the calculation of savings for CFLs. 

In-service Rate. In this program the bulbs are installed for the customer while other energy 
efficiency work is being done on the home. This justifies the use of the 100% in-service rate for 
this program. 1£ the bulbs were distributed to the customer but not installed for them a lower in
service rate would be appropriate. 

Hours of Use. The DEER estimation of hours of use is 2.34 hours per day, taken from a 
California metering study. However, average hours of use dep~nd on the number of bulbs per 
home and their room placement. Navigant's evaluation of the Commonwealth Edison 
Company's residential lighting program extensively explored hours of use with on-site 
verifications. The logger study revealed an increase in the HOU to 2.57 hours per day. This 
study is more representative of the HOU in the DCEO area than the California study. 

Saved Watts per Bulb. DCEO assumed that the average replaced light bulb was a 60 Watt bulb 
and it was replaced with a 15 Watt CFL bulb. It is known that all of the installed bulbs were 15 
watt bulbs for this program, however, this is only half of the equation. The wattage of the 
replaced light would be needed to improve the estimate of saved watts per bulb. 

Peak Coincidence Factor (CF) 

Navigant's evaluation of the CornEd residential lighting program provided a peak coincidence 
factor that was more representative of the DCEO region than the California study. The peak 
coincidence factor adjustment caused the demand saving estimate to shift from .00436 kW to 
.00459kW. 

kW = Delta Watts/lOOO * Peak Coincidence Factor 

kW = 45/1000 * 0.102 

kW = 0.00459 

The EM&V team does not recommend any changes to the estimate of 45 watts saved per bulb. 

Energy Star Fixtures 

DCEO estimated annual savings of 54.8 kWh per unit for their Energy Star Fixture program. 
Two outdoor fixtures and eight indoor fixtures were installed at each dwelling. 

Navigant suggests adjusting this savings to 50.19 kWh and 0.005337 per fixture. 

DCEO total ex ante annual savings per household from this calculation is 54.8 kWh. Similar to 
our discussion of savings from CFL bulbs, all of these fixtures were installed for the customer so 
the in-service rate is 100%. 
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The eight indoor fixtures are calculated the same way as the CFL installation above. The two 
outdoor fixtures have different HOD and peak coincidence factors than the indoor fixtures. The 
outdoor fixtures are estimated to have an HOD of 5 and a peak coincidence factor of .00832. The 
reduction in the saving estimate is due to the change in HOD in the outdoor fixtures. 

Energy Star rated Bathroom Exhaust Fan 

DCEO assumes annual savings of 89 kWh per unit for their Energy Star rated Bathroom 
Exhaust Fan measure. 

Energy ~tar bathroom exhaust fan ratings were used for the DCEO calculation. It was assumed 
that the fans would be run for two hours per day. The conventional fan was rated to use 150 
watts an hour while the Energy Star fan was rated to use 28 watts an hour. This is a difference 
of 122 watts per hour. Total annual savings per unit from this calculation is 89 kWh (365 days x 
2 hours/day x 122 wattslhour = 89 kWh). 

The EM&V team examined the Home Ventilating Institute's (HVI) bathroom fan ratings and 
verified the reasonableness of the conventional and replacement bathroom fan wattages used 
by DCEO. 

The EM&V team does not recommend any changes to the ex ante estimate of savings for Energy 
Star rated Bathroom Exhaust Fans. 

SEER=14 Central Air Conditioner with Programmable Thermostat 

In PY3, DCEO assumed annual savings of 1,119 kWh per unit for their SEER=14 Central Air 
Conditioner with Programmable Thermostat measure. 

This measure is part of the Weatherization program which looks at savings from replacing an 
existing unit. The conventional existing central AC unit was assumed to have a SEER rating of 9 
and no programmable thermostat. The low SEER value used for this savings estimation is 
appropriate given that this is for the Weatherization program where an older central air 
conditioning model is being replaced before its normal end of life, as opposed to the Home 
Improvement program that is installing a new central air conditioning unit in a home that does 
not have one. 

The EM&V team continues to recommend using 1,119 kWh per unit for the estimation of 
verified gross savings. 

SEER=14 new Central Air Conditioner with Programmable Thermostat 

DCEO assumes annual savings of 240 kWh per unit for their SEER=14 Central Air Conditioner 
with Programmable Thermostat measure. 
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DCEO used the savings estimates from N avigant' s PY2 evaluation to calculate the gross savings 
for this measure. This measure is part of the Home Improvement program which looks at 
incremental savings compared to installation of a baseline new unit with a lower SEER. The 
conventional baseline unit was assumed to have a SEER rating of 13 and no programmable 
thermostat. This conventional unit was estimated to use 1,662 kWh per year. The Energy Star 
central AC unit was assumed to have a SEER rating of 14 and have a programmable thermostat. 
The Energy Star central AC unit was estimated to use 1,296 kWh per year. Without additional 
adjustment, this would suggest savings of 366 kWh. 

The EM&V team continues to recommend using 240 kWh per unit for the estimation of verified 
gross savings. 

Energy Star rated Room Air Conditioner 

DCEO assumes annual savings of 176 kWh per unit for their Energy Star rated Room Air 
Conditioner measure. 

DCEO uses the Navigant PY2 estimates to calculate gross savings for this measure. As part of 
the Home Improvement program, it is assumed that the Energy Star rated room air conditioner 
would be installed instead of a conventional new room air conditioner. DCEO assumes the 
conventional room AC unit has an EER rating of 8.8, while the Energy Star room AC has an EER 
rating of 11.5. Based on these values, the Energy Star calculator estimates an annual kWh usage 
of 750 for the conventional unit and 574 for the efficient unit. The total annual savings per unit 
from this calculation is 176 kWh. 

The EM&V explored Vermont's 2010 TRM and Pennsylvania's 2011 TRM and with the given 
EER rating parameters the 176 kWh is a reasonable estimate. 

The EM&V team recommends using 176 kWh per unit. 

90% AFUE Furnace with efficient air handler 

DCEO assumes annual savings of 400 kWh per unit for their 90% AFUE Furnace with efficient 
air handler measure. Since these are electric savings, they come from the efficiency of the air 
handler (furnace fan) and are not directly related to the AFUE rating on the furnace. 

DCEO used Navigant's PY2 saving estimates to calculate the gross electric savings from this 
measure. DCEO assumes the total annual savings per unit from this calculation is 400 kWh. 

The EM&V team recommends using 400 kWh per unit as a reasonable estimate of savings from 
an efficient air handler on a furnace. 
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Energy Star Dishwasher 

DCEO assumes annual savings of 62 kWh per unit for their Energy Star Dishwasher program. 

DCEO used N avigant' s PY2 saving estimates to calculate gross savings for this measure. 
Conventional dishwashers were rated as using 211 kWh per year. Energy Star dishwashers 
were rated as using 149 kWh per year. DCEO assumes total annual savings per unit from this 
calculation is 62 kWh. 

The EM&V explored Vermont's 2010 1RM and Pennsylvania's 20111RM and with the given 
EER rating parameters the 62 kWh is a reasonable estimate. 

The EM&V team recommends using 62 kWh per unit. 

Reduce required AC tonnage as a result of weatherization improvements 

DCEO assumes annual savings of 216 kWh per unit when a new air conditioner is installed in a 
home that also received weatherization improvements. This savings is attributed to the fact that 
the size (tonnage) of the unit can be reduced because the cooling requirements of the home have 
been lowered. 

The DCEO estimate of savings for this measure is based on several assumptions. They assumed 
the weatherization improvements to the home were sidewall insulation, roof cavity insulation, 
and improved window thermal efficiency. They then made an engineering judgment that this 
would contribute to a 'h ton reduction in cooling requirements for the home. This judgment was 
based on their knowledge that homes being rehabbed under the Home Improvement program 
are old. DCEO assumes the participants had no or poor insulation in the sidewalls and attic, 
giving an overall low effective R-value. If windows were being replaced, it was assumed the old 
windows were single-pane or single-pane with storms. This situation was expected to create a 
cooling load reduction of 'h ton after the sidewalls and attics were insulated. This was 
considered a broad assumption given that homes in the program are spread across the state and 
vary in size. The 'h ton reduction in capacity led to an estimate of 216 kWh of savings per year. 

The EM&V team believes that more information on the measures installed is needed before the 
EM&V team can accurately assess the savings estimates. For example, we would need a detailed 
breakdown of the type of weatherization measures that were installed in each dwelling. An 
initial examination of Oak Ridge National Laboratory and Green Builders databases on 
insulation and window improvement savings suggest that DCED's savings estimates are within 
the likely ranges depending on the amount of weatherization measures installed. 

The EM&V team recommends using 216 kWh per unit this year and that DCEO should explore 
the possibility of tracking more detailed weatherization information per home to facilitate more 
accurate savings estimates. 
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Ceiling Fan 

DCEO assumes annual savings of 88 kWh per unit when a new ceiling fan is installed. DCEO 
used an Ameren spreadsheet to calculate gross savings for this measure. 

The EM&V team compared this savings estimate to other sources. The Efficiency Vermont's 
Technical Reference User Manual (TRM) concluded that annual savings from the replacement 
of a ceiling fan is 180 kWh. The most recent Energy Star calculator lists the savings from a 
ceiling fan in the East North Central region to be 90 kWh. The discrepancy in the two saving 
estimates is a result of the assumptions of the replaced ceiling fan. The Vermont Manual 
assumed the ceiling fan had four bulbs and 1,241 annual hours of use. The Energy Star 
calculator assumed three bulbs and 1,022 hours of annual use. Based on this range of savings, 
the 88 kWh savings estimated by DCEO is a reasonable savings estimate. 

The EM&V team recommends using 88 kWh per unit this year. 

Summary of Energy Savings Assessment 

Table 3-1 compares the original estimates of ex ante gross savings per unit to the final 
recommended verified values for each program measure. Most of the measure-specific ex ante 
gross savings estimates were reasonable when compared to other authoritative sources. 

Table 3-1. Summary of PY3 Verified Gross Energy Savings per Unit 

bathroom exhaust fan 

4a SEER 14 central air 

conditioner wi programmable thermostat 
1,119 1,119 0 

4b SEER 14 new central air conditioner 

programmable thermostat 
240 240 0 

nt air 
400 400 0 

8 Reduce required AC tonnage as a result of 

thermal envelope improvements 
216 216 0 

9 Ceiling Fan 88 88 0 
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Estimates of Peak Demand Savings 

Peak demand savings were estimated for each measure in addition to annual energy savings. 
For this evaluation, the peak period is defined as 1:00 to 6:00 p.m. on the hottest summer 
weekday. 

DeEO's estimates of peak demand savings for most measure types in PY3 were based on the 
assumption of uniform use over all hours of the year. That is, annual energy savings estimates 
were divided by 8760 hours to get an estimate of peak demand savings for the measure. The 
EM&V team concurs that a uniform load shape based on 8760 hours is an appropriate 
assumption to use for peak contributions for most of the measure types until more detailed load 
shape data is available. The hours of use should for air-conditioning and furnace measures 
should be 600 hours to reflect their seasonal use. 

Table 3-2. Calculation of Verified Gross Demand Savings 

3 Energy Star rated 
89 8760 0.0102 1 0.0102 

exhaust fali 

4a SEER 14replacement central air 

conditioner w/programmable 1,119 600 2.1450 70% 1.5015 

thermostat 

4b SEER 14 new air 

conditioner wi programmable 240 600 0.4000 70% 0.2800 

thermostat 

5 Energy Star rated room air 

conditioner 
176 600 0.2933 70% 0.2053 

6 90% AFUE furnace 

efficient air handler 
400 8760 0 0 0 

8 Reduce required AC tonnage as 

a result of thermal envelope 216 600 0.3600 70% 0.2520 

improvements 

9 Ceiling Fan 88 8760 0.147 1 0.147 
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Table 3-3. Summa:ry of Verified Gross Demand Savings 

SEER 14 replacement central air 

4a conditioner wi programmable 

thermostat 

SEER 14 new central air conditioner wi 
4b 

programmable thermostat 

6 

8 

9 

handler 

Reduce required AC tonnage as a result 

of thermal envelope improvements 

Ceiling Fan 

3.1.4 Gross Program Impact Results 

0.00436 

1.5015 1.5015 

0.2800 0.2800 

o o 

0.2520 0.2520 

0.147 0.147 

o 

o 

o 

o 

o 

The verified gross savings per unit for energy and demand savings can be used with the actual 
number of installations for each measure to show the overall gross program impact results for 
PY3. 

The evaluation team recommends that DCEO and the EM& V team continue to monitor measure 
saving estimate studies for more accurate saving estimates. There are continuous studies being 
conducted on measure savings. To obtain the most accurate saving estimates studies that are the 
most rebuttable and comparable to the Low Income Retrofit program are needed. 

Weatherization Program 

Table 3-4 presents the ex ante and ex post gross MWh savings for the Weatherization program. 
Table 3-5 presents the companion MW savings. For this program, the ex post energy and 
demand savings are higher than the ex ante savings. 
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Table 3-4. Weatherization Program Ex Ante and Ex Post Gross MWh Savings 

Energy Star Refrigerator 
CFl 

Energy Star Bathroom 
Exhaust Fan 

89 323 29 89 323 29 

Energy Star rated room air 
conditioner 

176 3 0 176 3 0 

TOTAL 5,777 8,157 

Table 3-5. Weatherization Program Ex Ante and Ex Post Gross kW Savings 

Energy Star 
Exhaust Fan 

0.0102 323 3 0.0102 323 3 

Energy Star rated room air 
conditioner 

0.2053 3 0 176 3 0 

TOTAL 660 1,173 
Note: These tables only include the electric efficiency measures actually installed through the Weatherization program in PY3. 

Home Improvement Program 

Table 3-6 presents the ex ante and ex post gross MWh savings for the Home Improvement 
program. Table 3-7 presents the companion kW savings. For this program, the ex post energy 
and demand savings are higher than the ex ante savings. . 
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Table 3-6. Home Improvement Program Ex Ante and Ex Post Gross MWh Savings 

Energy Star Exhaust 

Fan 
89 233 21 89 233 21 

131 

with 

programmable thermostat (new 240 74 18 240 74 18 

installation) 

Reduce required tonnage as a 

result of thermal envelope 216 515 111 216 515 111 

improvements 

90% AFUE furnace with EE air 

handler 
400 337 135 400 337 135 

28,348 

Ceiling Fan 88 541 48 88 541 48 

TOTAL 2,160 3,184 
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Table 3-7. Home Improvement Program Ex Ante and Ex Post Gross kW Savings 

Energy Star Fixture 

Energy Star Bathroom Exhaust 

Fan 

Energy Star Dishwasher 

SEER 14 Central AC with 

programmable thermostat (new 

installation) 

Reduce required tonnage as a 

result of thermal envelope 

improvements 

90% AFUE furnace with EE air 

handler 

CFL Installation 

Ceiling Fan 

TOTAL 

0.00626 

0.0102 

0.0071 

0.2800 

0.2520 

o 

0.00436 

0.1467 

3.1.5 Net Program Impact Parameter Estimates 

1,860 

233 

131 

74 

515 

337 

2 0.0102 233 2 

0.9 0.0071 

21 0.2800 74 21 

130 0.2520 515 130 

o o 337 o 

Since these programs specifically target customers of limited income it is likely that the 
customers would not have funded new energy efficiency measures on their own. As a result, 
the EM&V team believes the Net-to-Gross factor should be 100%, which is the value used by 
DCEO for PY2 and PY3. This is the practice in other jurisdictions, such as Wisconsin.' 

4 Telephone conversation with Oscar Bloch, DSM Evaluation Supervisor, Public Service Commission of Wisconsin, 
10-29-2009. Mr., Bloch verified that Wisconsin has always used a net-ta-gross ratio of 1 for evaluation of programs 
targeted to limited income customers. However, there is no current documentation stating this. It can be seen by 
,looking at program evaluation reports, such as "Focus on Energy Evaluation, Semiannual Report (First Half of 
2009)", PA Consulting Group, Revised Final October 19, 2009, p. 4-21, and noting that programs targeted at limited 
income customers are only required to report-verified gross savings, not verified net savings. 

May 15, 2012 Final Page 22 




