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1. GLOSSARY OF TERMS 

Ex-Ante gross savings. These are the expected total savings based on installed measures 
under the program. This information comes from MidAmerican Energy’s data tracking system. 

Ex-Post gross savings. These are the accepted savings from program after verification by 
evaluators. 

Ex-Post net MWh. These are the accepted savings due to program influence. 

Free rider. A free rider refers to a program participant who would have done some amount of 
the program-rebated energy efficient improvement if the program had not been offered.  

 Pure free riders (100 percent) would have installed the exact same efficiency and quantity of 
the measure at that same time in the absence of the program.  

 Partial free riders (one to 99 percent) are those customers who would have installed some 
equipment at that same time on their own, but a lesser efficiency or would not have installed 
it at that time.  

 A program’s free-ridership rate is the percentage of program savings attributed to free riders.  

Net-to-gross ratio. The net-to-gross (NTG) ratio (also commonly referred to as NTG factor) is 
the ratio of net program-attributable savings over program gross savings. The ratio calculated 
includes estimates of program free-riders. The NTG ratio may also include program-induced 
spillover. The NTG ratio is calculated as follows: 

NTG ratio= (1 – free-ridership rate) + spillover rate (if applicable).   

Peak therms. Peak therms represent the savings at the point of time when the gas throughput 
is at its maximum. It is the highest throughput day for the year, and is not an hourly calculation. 
Peak therms savings are calculated using factor against therms saved. MidAmerican Energy 
has supporting load shapes data, as well as algorithms, which are used to calculate the peak 
therms factor.  

Program attribution. The ratio of program-attributable net savings to program gross savings. 
Most commonly expressed as a net-to-gross ratio.  

Realization rate. This represents the percentage energy savings after verification by 
evaluators. Accounts for adjustments to savings based on a variety of reasons including: 
adjustments to energy savings calculations; metering and on-site assessments; and in-service 
rates. For the purpose of this report, realization rates capture adjustments based on engineering 
algorithm reviews and in the case of the larger nonresidential programs on-site visits. In-service 
rates will be included in the factors at a later date. 

Self-report approach (SRA). The self-report approach involves asking one or more key 
decision makers a series of closed and open-ended questions about their motivations for 
installing the program-eligible equipment, about what they would have done in the absence of 
the program incentive and other services, as well as questions that attempt to rule out rival 
explanations for the installation. To improve the reliability of the estimate, we also ask questions 
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that serve as consistency checks for prior responses. Finally, we ask about the influence of past 
participation in other MidAmerican Energy’s efficiency programs. 

Snapback. Snapback is often also referred to as the “rebound effect,” which surmises that as 
energy efficiency equipment use goes up, using energy consuming products becomes less 
expensive, which in turn leads to more energy use.  

Spillover. Spillover refers to additional energy-efficient equipment installed by a customer due 
to program influences, but without any financial or technical assistance from the program.  

 Participant like-spillover refers to situations where a customer installed equipment through 
the program in the past year and then installed additional efficient equipment of the same 
type due to program influences.  

 Participant unlike-spillover refers to situations where a customer installs program-
qualifying equipment unlike the equipment installed through the program due to program 
influences. 

Stipulated net-to-gross. NTG values based on secondary research or assumptions that are 
not necessarily based on primary data collection activities by MidAmerican Energy. Stipulated 
values are used as placeholders until better research is available. 

Triangulation. Triangulation refers to when we compare the results of two or more data 
gathering activities aimed at addressing the same issue to derive a “best” estimate from the 
analysis. We will use other results to compare against the customer SRA results and potentially 
adjust the point estimates based on that comparison if warranted and defensible.
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2. EXECUTIVE SUMMARY 

This report presents draft impact results of MidAmerican Energy’s (MidAmerican) portfolio of 
energy efficiency programs delivered in their Illinois territory. The evaluation results are based 
2011 program activity.  

MidAmerican has been operating energy efficiency and demand response programs in Iowa 
since the early 1990s. In Illinois, MidAmerican’s programs are deemed pilot programs. The 
Illinois programs, by design, are exactly the same as or closely mirror the programs offered in 
Iowa.  

The Illinois Commerce Commission (ICC) ordered MidAmerican to estimate program impacts, 
including net impacts, for programs offered to Illinois customers. Although impacts were 
assessed for all programs, the ICC placed emphasis on the larger, nonresidential programs.  

This report updates the draft report submitted May 23, 2012 in the following areas:  

 Replaces stipulated net-to-gross values with MidAmerican specific data collection and 
analysis for four programs: Residential Equipment; Residential Existing Homes (– 
HomeCheck); Nonresidential Equipment; and Small Commercial Energy Audit – 
(BusinessCheck). The previous report included MidAmerican specific results for 
Nonresidential Energy Analysis and Nonresidential Custom; therefore, the net savings for 
these programs do not change in this version. 

 Includes adjustments for select measures for in-service rates based on primary data 
collection efforts for the abovementioned programs.  

 Provides limited process-evaluation findings. 

As documented within this report, the evaluation team evaluated the program savings using 
specific Illinois algorithms contained in the draft Illinois Technical Reference Manual developed 
for the large Illinois utilities. Additionally, the net-to-gross methodology used for the 
nonresidential programs (with the exception of Small Commercial Audit) followed the approach 
used by the other large Illinois utilities to ensure consistency in results to the extent possible. 
The evaluation was requested by Illinois Commerce Commission staff to provide a basis for 
review for this proceeding. The recommendations presented within this report are based on that 
review and should not be construed as an endorsement of the specific methodology employed.  

2.1 STUDY OBJECTIVES  

To meet MidAmerican’s needs in a condensed timeframe, our evaluation plan included a 
significant focus on impacts. The key objectives of the current evaluation of Illinois programs 
were to:  

 Verify and document reported energy and demand savings associated with the individual 
programs and portfolio of programs  

 Review program savings and algorithms in the context of the Illinois TRM (currently in draft 
form but due to be finalized in May 2012) 
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 Calculate program net-to-gross ratios and net savings from 2011 projects 

 Analyze program tracking database for data anomalies, inconsistencies, and inaccuracies in 
formulas used to calculate savings, and 

 Provide feedback for program planning purposes. 

Although the study is impact, focused, we provide some high-level process findings regarding 
program design. 

2.2 METHODOLOGY OVERVIEW  

This evaluation report focuses on program impacts for the portfolio of programs administered in 
MidAmerican’s Illinois territory. The evaluation is directed by evaluation plans, submitted to 
MidAmerican on May 4, 2012. Evaluation methods employed consisted of a combination of staff 
surveys, on-site data collection, modeling, engineering review, surveys, and program database 
and other information reviews. The evaluation team used a combination of primary and 
secondary data collection activities to gather information regarding the programs, their 
implementation, goals, and impacts. The evaluation team spoke with all product managers and 
implementation contractors. These interviews provided considerable insight into the program 
operations and researchable issues that should be investigated. 

The evaluation team also presented to MidAmerican an extensive data request. In reaction to 
this request, MidAmerican provided to the team considerable information including: savings and 
cost summaries by state and by program, program filings, contracts, program participant 
tracking data, supporting project documentation for custom-type programs including new 
construction, and other data as requested.  

Programs highlighted as priority were Nonresidential Energy Analysis and Nonresidential 
Custom although MidAmerican requested that the evaluation team review all programs to the 
extent possible by the May 25 testimony deadline. To that end, the evaluation team’s initial 
primary data collection efforts were directed to these larger nonresidential programs through on-
site visits and interviews for this reporting, with the nonresidential prescriptive and residential 
programs receiving a desk review.  On-site visit and net-to-gross results for Nonresidential 
Energy Analysis and Nonresidential Custom are documented within Appendix A. 

The evaluation team also completed primary data collection for the nonresidential prescriptive 
and residential programs in June and July 2012 to inform the realization rates and net savings 
for those programs. We selected a census of the nonresidential program participants and a 
sample of the Residential Equipment and Residential Audit (HomeCheck®) participants.   
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Table 2-1 presents the population size and number of completed surveys for each program.  
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Table 2-1. Number of Participant Surveys Completed 

Program Population
1
 Sample 

Completed 
Surveys 

Residential Audit (HomeCheck
®
) 1,365 426 158 

Residential Equipment 1,701 638 246 

Nonresidential Energy Analysis 9 9 7 

Nonresidential Custom 4 4 3 

Small Commercial Audit (BusinessCheck) 81 81 37 

Nonresidential Equipment 104 104 31 

Note that all savings are reported at the meter level.  

2.3 PORTFOLIO LEVEL KEY RESULTS  

This section presents the program-reported (ex-ante gross) savings, verified (ex-post gross) 
savings, and program attributable (ex-post net) savings. The analysis documents the benefits to 
Illinois’ program participants resulting from program offerings, and documents that, for the most 
part, benefits claimed by the program are attributable to the incentives and services provided to 
participants and contractors.  

The analysis also shows that the savings claimed through the programs are overall accurate 
and even slightly understated. The evaluation team completed an assessment of the program 
tracking system in terms of its accuracy in calculating energy savings and quality of the data 
entered. We used a combination of desk reviews and primary data collection to assess the 
tracking system. The evaluation team found the data system to be flexible and capturing 
relevant data fields, which varied appropriately by program. The on-site verification efforts found 
consistency in reported to observed values with the exception of a few anomalies. Telephone 
surveys with customers also corroborated that program data accurately captured customers’ 
installations. 

Customers interviewed were overall very satisfied with the programs. Respondents that 
participated in the audit programs and more comprehensive programs, such as Nonresidential 
Energy Analysis, vocalized the impact the information provided to them had on their decisions to 
install the high-efficiency equipment. The rebate’s impact on the payback period was also 
mentioned as influential by a portion of nonresidential customers interviewed. The net-to-gross 
ratios for nonresidential programs reflect the influence of the program on a number of these 
nonresidential customers.  

Limited contractor interviews were completed as part of the Residential Equipment program 
evaluation. The majority of contractors interviewed serve customers in both Iowa and Illinois. 
These interviews indicate that, for a subset of contractors, program offerings are important to 
their business and ability to upsell high-efficiency equipment to customers. This finding is most 
pronounced for furnace sales. Contractors were less inclined to mention program influence on 
their sales of central air conditioning units. However, it is important to note that the sample size 
upon which this analysis is based is small (12 contractors). Further contractor interviews will be 

                                                

1 Population is defined by Premise_id 
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completed as part of the process evaluation for most programs offered in Iowa. Program design 
recommendations are presented further within this Executive Summary. 

The MidAmerican program tracking systems reported 12,843,037 kWh of savings at the portfolio 
level for calendar year 2011 (CY2011), as shown in Table 2-2. Evaluation review of these ex-
ante gross savings estimates on a program-by-program basis concluded that 102 percent of 
those estimated gross savings had been realized. Additional evaluation work to estimate free 
riders and spillover effects resulted in an overall NTG ratio of 67 percent. The result of all the 
individual program reviews was an ex-post estimate of 8,854,864 kWh of verified net savings at 
the portfolio level. 

Table 2-2. Portfolio Results – Ex-Ante and Ex-Post kWh Savings 

Program 
Ex-Ante 

Gross (kWh) 
Ex-Post 

Gross (kWh) 

kWh 
Realizatio

n Rate 
Ex-Post Net 

(kWh) 

Net-to-
Gross 
Ratio 

Residential HomeCheck
®
  3,040,787 2,956,234 97% 2,210,739 75% 

Residential Equipment 463,608 550,336 119% 182,408 33% 

Residential New 
Construction 

278,201 32,470 12% 30,847 95% 

Residential Low Income* 38,181 34,363 90% 34,363 100% 

Total Residential 3,820,777 3,573,404 94% 2,458,357 69% 

Nonresidential New 
Construction* 

61,404 61,404 100% 36,228 59% 

Nonresidential Custom 309,714 256,579 83% 224,870 88% 

Nonresidential Energy 
Analysis 

4,869,458 5,958,605 122% 3,739,656 63% 

Nonresidential Equipment 3,308,975 2,869,129 87% 2,008,010 70% 

Small Commercial Audit 472,709 439,771 93% 387,743 88% 

Total Nonresidential 9,022,260 9,585,489 106% 6,396,508 67% 

MidAmerican Energy 
Total 

12,843,037 13,158,892 102% 8,854,864 67% 

Sources: EEIS and EEMIS Tracking data provided by MidAmerican, evaluation results, and stipulated NTG values 
* Not evaluated 

The MidAmerican program tracking systems reported 2,181 kW of savings at the portfolio level 
for calendar year CY2011 (  
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Table 2-3). Evaluation review of these ex-ante gross savings estimates on a program-by-
program basis concluded that 99 percent of those estimated gross savings had been realized. 
Additional evaluation work to estimate free riders and spillover effects resulted in an overall 
NTG ratio of 63 percent. The result of all the individual program reviews was an ex-post 
estimate of 1,374 kW of verified net savings at the portfolio level. 
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Table 2-3. Portfolio Results – Ex-Ante and Ex-Post kW Savings 

Program 
Ex-Ante 
Gross 
(kW) 

Ex-Post 
Gross 
(kW) 

kW 
Realization 

Rate 

Ex-
Post 
Net 

(kW) 

Net-to-
Gross 
Ratio 

Residential HomeCheck
®
 623 344 55% 274 80% 

Residential Equipment 322 396 123% 116 29% 

Residential New Construction 74 15 20% 14 95% 

Residential Low Income* 6 6 90% 6 100% 

Total Residential 1,026 762 74% 410 54% 

Nonresidential New 
Construction* 

14 14 100% 8 59% 

Nonresidential Custom 107 39 36% 32 82% 

Nonresidential Energy 
Analysis 

406 709 175% 452 64% 

Nonresidential Equipment 533 557 105% 393 71% 

Small Commercial Audit 96 88 92% 80 90% 

Total Nonresidential 1,155 1,408 122% 965 69% 

MidAmerican Energy Total 2,181 2,169 99% 1,374 63% 

Sources: EEIS and EEMIS Tracking data provided by MidAmerican, evaluation results, and stipulated NTG values 
* Not evaluated 

The MidAmerican program tracking systems reported 325,093 therms savings at the portfolio 
level for CY2011 (Table 2-4). Evaluation review of these ex-ante gross savings estimates on a 
program-by-program basis concluded that 88 percent of those estimated gross savings had 
been realized. Additional evaluation work to estimate free riders and spillover effects resulted in 
an overall NTG ratio of 61 percent. The result of all the individual program reviews was an ex-
post estimate of 175,516 therms of verified net savings at the portfolio level. 

Table 2-4. Portfolio Results – Ex-Ante and Ex-Post Therms Savings 

Program 
Ex-Ante 
Gross 

(Therms) 

Ex-Post 
Gross 

(Therms) 

Therms 
Realization 

Rate 

Ex-Post 
Net 

(Therms) 

Net-to-
Gross 
Ratio 

Residential HomeCheck
®
 110,500 106,853 97% 82,294 77% 

Residential Equipment 133,987 101,437 76% 31,162 31% 

Residential New Construction 7,182 2,134 30% 1,707 80% 

Residential Low Income* 6,177 5,560 90% 5,560 100% 

Total Residential 257,846 215,984 84% 120,722 56% 

Nonresidential New 
Construction* 

4,420 4,420 100% 2,608 59% 

Nonresidential Custom - 2,881 NA 1,815 63% 

Nonresidential Energy 
Analysis 

19,490 22,130 114% 17,704 80% 
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Program 
Ex-Ante 
Gross 

(Therms) 

Ex-Post 
Gross 

(Therms) 

Therms 
Realization 

Rate 

Ex-Post 
Net 

(Therms) 

Net-to-
Gross 
Ratio 

Nonresidential Equipment 25,238 20,953 83% 15,949 76% 

Small Commercial Audit 18,099 20,938 116% 16,718 80% 

Total Nonresidential 67,247 71,321 106% 54,974 77% 

MidAmerican Energy Total 325,093 287,265 88% 175,516 61% 

Sources: EEIS and EEMIS Tracking data provided by MidAmerican, evaluation results, and stipulated NTG values 
* Not evaluated 

MidAmerican tracks the estimated peak therms impact savings. It is not a requirement that peak 
therms be evaluated in Illinois; therefore, we only present the peak therm impacts calculated 
using MidAmerican’s program tracking data. Table 2-5 documents the peak therms reported by 
program in MidAmerican’s program tracking database. 

Table 2-5. Portfolio Results – Ex-Ante Peak Therms Savings 

Program 
Ex-Ante Gross 

(Therms) 

Residential HomeCheck
®
 1,175 

Residential Equipment 1,756 

Residential New Construction 94 

Residential Low Income 27 

Total Residential 3,052 

Nonresidential New Construction 13 

Nonresidential Custom - 

Nonresidential Energy Analysis 248 

Nonresidential Equipment 208 

Small Commercial Audit 154 

Total Nonresidential 623 

MidAmerican Energy Total 3,675 

Sources: EEIS and EEMIS Tracking data provided by MidAmerican 

2.4 OVERARCHING IMPACT-RELATED FINDINGS AND RECOMMENDATIONS 

In general, this preliminary impact evaluation of MidAmerican’s Illinois programs showed fairly 
good agreement with claimed program savings with a few exceptions. The modifications made 
to the inputs and engineering algorithms were minor overall, evidenced by relatively high 
realization rates. Each of the program sections present results and recommendations specific to 
the program and presents the realization rates and net-to-gross ratios by program-specific 
measure categories. 
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Throughout this document, we present recommendations for tracking, documenting, or 
calculating savings to increase the accuracy of reported impacts. Below we summarize a 
number of more common adjustments discussed throughout the report and present 
recommendations based on this initial impact evaluation assessment. 

Please note that, in making a number of these recommendations, we are considering the 
current Illinois TRM and rulings in Illinois. The recommendations are blind to the impact on the 
utility for integrating Illinois-specific requirements into MidAmerican’s current portfolio of 
offerings, which are based entirely on Iowa’s jurisdiction. The impact of adopting Illinois-specific 
TRM assumptions will undoubtedly have cost and resource implications. This issue is outside 
the scope of the evaluation; however, we believe it is important to mention in providing context 
to the recommendations. 

1) Develop Illinois service territory specific climate adjustment factors. The evaluation team 
utilized base 65 heating degree day and cooling degree day factors for Moline, Illinois. 
ENERGY STAR® equivalent full load hours for Moline, Illinois were also used by the 
evaluation team for the analysis. Research regarding the appropriate base temperatures 
for calculating HDD and CDD may suggest an alternative base temperature be used. 

2) Develop program algorithms that align with the Illinois Technical Reference Manual 
(TRM). The Illinois TRM is currently in draft form, but is expected to be utilized for 
evaluating programs in 2013. However, this adaptation should consider that climate 
related input assumptions in the current draft of the Illinois-TRM do not reflect the 
specific service territory of MidAmerican. The evaluation team reviewed the Illinois TRM 
through their impact assessment. MidAmerican should continue to review factors that 
drive savings values to understand possible variances from the Illinois TRM in program 
planning and to identify where inputs may vary based on MidAmerican specific 
conditions.  

3) Include additional data inputs for the upstream CFL offering and develop supporting 
calculations that align with Illinois’ TRM values once the TRM is approved. Additionally, 
the MidAmerican tracking database does not capture information on the quantity and 
types of bulbs sold. This information is provided by the implementation contractor and 
should be entered into the MidAmerican database for program reporting and to validate 
savings using those necessary inputs. 

4) Develop or provide specific peak kW calculation documentation in alignment with Illinois 
policy directives for defining peak savings. Residential measures in MidAmerican 
algorithms typically utilize a load shape factor that assigns peak kW savings based on a 
referenced load shape. The Illinois-TRM uses the PJM definition of peak times (1:00 to 
5:00 P.M. June-August on non-holiday weekdays) for developing kW savings factors. It 
is unclear whether the MidAmerican load shapes from Iowa align with the Illinois-TRM 
definitions or factors, creating the potential for disparities, which may affect future 
evaluated realization rates. 

5) Carefully review the Residential New Construction baseline assumptions, with specific 
care taken to identify differences between Illinois and Iowa. The evaluation team found 
that for homes participating in the Home Energy Rating System (HERS) approach, the 
HERS baseline used by the program was out of date for Illinois.  
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6) Consider a careful review of algorithm programming in their database. The impact 
evaluation found fairly consistent agreement amongst the algorithms provided in the 
program documentation for measures utilizing an engineering equation and engineering 
calculations independently created by the evaluation team. However, there were a few 
measures, such as nonresidential insulation and New Construction Builder Option 
Package (BOP) measures, where the independent evaluation calculation using 
MidAmerican inputs did not align with the savings documented in the database. The 
impact evaluation team will continue to review with MidAmerican the reasonableness of 
the calculations; however, a quality assurance review process of calculations and data 
entry would avoid potential errors that may have large impacts when evaluating a 
program or measure. 

7) In calculating savings for custom measures, ensure any variations in facility use by 
season, use characteristics of the facility, or other timeframes are considered. One 
project in particular received a high realization rate as a result of not accounting for this 
type of variance.  

8) Present full documentation on multiplier factors used within algorithms to adjust savings. 
The current peak demand algorithms do not explain the multipliers or how they were 
developed. It is possible that these multipliers may not be appropriate for Illinois specific 
projects or have become out of date. 

9) Document the engineering algorithm for all measures in one central location. The 
evaluation team was able to locate engineering algorithms for the majority of measures, 
but not all. In these cases, the MidAmerican documentation includes a single savings 
value referencing a prior study. When utilizing a single savings value for measures, the 
underlying engineering algorithms should be made explicit. 

The evaluation of Illinois’ programs did not include a process evaluation, which is useful for 
informing program design issues. However, primary net-to-gross research can provide some 
insight into program design issues. Based on our net-to-gross research, we provide the 
following recommendations in regards to program designs. 

 
10) Consider program design modifications to increase the net-to-gross ratios for the 

Residential Equipment program. The net-to-gross findings are primarily based on 
customer self-reports to the net-to-gross battery, although this research is also 
supplemented by qualitative in-depth interviews with participating HVAC and water 
heating contractors. There were a few trends evident in the analysis. Recommendations 
based on these trends are documented below. 

a. Remove the window air conditioning measures from the Residential Equipment 
program, and potentially the entire portfolio of offerings. Customers nearly 
unanimously said they would have purchased the same window air conditioner 
without the program rebate resulting in a 1 percent net-to-gross ratio for this 
particular measure.  

b. Continue promoting furnace installations through the program. Although the net-
to-gross results were low amongst furnace participant reports, contractors 
interviewed that sold furnaces said the rebate was important in their sales and/or 
recommendation offerings. Many of the furnace contractors interviewed said they 
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did not believe they would be able to upsell to the higher efficiency equipment 
without the program. 

c. Increase the efficiency requirements for central air conditioning. The program 
provides rebates for central air conditioning sales with efficiency levels at or 
greater than 14 SEER. The customer self-report results indicated high free-
ridership for this measure. Contractors also reported limited program influence on 
their sales of the equipment or customers’ decisions to purchase the equipment. 
However, a trend analysis did indicate a higher influence of the rebate and 
program offerings as the SEER level increased, with purchasers of SEER 16 
equipment reporting lower levels of free-ridership than the lower efficiency 
alternatives. 

d. Consider only providing an incentive for heat pumps to customers whose prior 
system are of a different heating type. Customers’ self-report net-to-gross ratios 
of heat pumps were relatively low (33 percent). About a third of customers that 
received either air source or ground source heat pumps said they had a heat 
pump prior to program participation. These customers were least likely to say the 
rebate was influential in their decision to purchase a heat pump and most likely to 
say the condition of their old equipment influenced their decision to purchase the 
new measure. Contractors interviewed support this finding, saying many of their 
customers have a heat pump prior to the program and that the program rebate 
does not influence their decision; the need to replace the heat pump is the 
deciding factor. The program may yield higher net savings if the program 
requirements are restricted to those customers without an existing heat pump. 

e. We do not have any recommendations for measure-level changes for NEA, 
Custom, Nonresidential Equipment (other than window air conditioners, 
referenced above), or Small Commercial – BusinessCheck.  

11) Provide more targeted and focused training to contractors as program designs change. 
An important program design element for midstream program offerings (e.g., HVAC) is 
to provide training and support to contractors to encourage their promotion of higher 
efficiency offerings. This information dissemination is particularly important when 
programs undergo design changes and increase their participation requirements. The 
limited contractor interviews completed through this evaluation indicated that contractors 
are not partaking in many utility-supported trade ally events; the few contractors that said 
they have participated mentioned only limited participation through an annual breakfast 
meet-and-greet. MidAmerican should work with A-TEC, as lead implementation 
contractor for trade ally relations, to ensure that targeted trade ally outreach events are 
taking place and are effective. This issue will be further investigated through the process 
evaluation of MidAmerican’s Iowa programs. 

12) Continue to offer the audit provided through Residential HomeCheck and 
BusinessCheck at a reduced cost or no-cost to customers. The participant survey asked 
nonresidential and residential customers if they would have received the audit if the cost 
was $249 and $25, respectively. Respondents were asked to rate the likelihood on a 0 to 
10 scale, where 0 was “not at all likely” and 10 was “extremely likely.” About half of 
respondents rated their likelihood to paying for the audit low; 11 of the 19 small 
commercial customers that responded rated a 5 or below (58 percent), and 73 of the 157 
residential customers that responded rated a 5 or below (47 percent). Additionally, these 
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customers said the audit was influential in their decision to install the measure(s) rebated 
through the program, or receive the measures directly installed by the auditor. Provided 
the audit process is an influential component of the program, we recommend the 
program continue to eliminate that initial barrier and offer the audit at a low cost or no 
cost to customers. 
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3. INTRODUCTION 

This report presents draft impact results of MidAmerican Energy’s (MidAmerican) portfolio of 
energy efficiency programs delivered in their Illinois territory. The evaluation results are based 
2011 program activity.  

MidAmerican has been operating energy efficiency and demand response programs in Iowa 
since the early 1990s. In Illinois, MidAmerican’s programs are deemed pilot programs. The 
Illinois programs, by design, are exactly the same as or closely mirror the programs offered in 
Iowa.  

The Illinois Commerce Commission (ICC) ordered MidAmerican to estimate program impacts, 
including net impacts, for programs offered to Illinois customers. Although impacts were 
assessed for all programs, the ICC placed emphasis on the larger, nonresidential programs.  

The evaluation commenced with a project kick-off meeting held March 8–9, 2012. This kick-off 
meeting provided an opportunity to discuss evaluation prioritizations. Specific to Illinois, the 
evaluation team was directed to provide impact evaluation results, including NTG estimates, 
with two reporting dates in mind: a written testimony due to the Illinois Commerce Commission 
on May 25, 2012, and program filings due in October 2011.  

To meet MidAmerican’s needs in this condensed timeframe, our evaluation plan included a 
significant focus on impacts. The key objectives of the current evaluation of Illinois programs 
were to:  

 Verify and document reported energy and demand savings associated with the individual 
programs and portfolio of programs  

 Review program savings and algorithms in the context of the Illinois TRM (currently in draft 
form but due to be finalized in May 2012) 

 Calculate program net-to-gross ratios and net savings from 2011 projects 

 Analyze program tracking database for data anomalies, inconsistencies, and inaccuracies in 
formulas used to calculate savings, and 

 Provide feedback for program planning purposes. 

Programs highlighted as priority were Nonresidential Energy Analysis and Nonresidential 
Custom although MidAmerican requested that the evaluation team review all programs to the 
extent possible by the testimony deadline. To that end, the evaluation team’s initial primary data 
collection efforts were directed to these larger nonresidential programs for the May 25 

testimony, with the nonresidential prescriptive and residential programs receiving a desk review. 
Subsequent primary data collection ensued for the nonresidential prescriptive and residential 
programs with primary data collection results delivered in July 2012. This report updates the 
May 23 report delivered for testimony with these additional primary data collection results. 
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Process evaluations were conducted of MidAmerican’s Iowa residential and nonresidential 
programs in 2005; however, to-date no impact evaluations have been completed for these 
programs. A process evaluation will again be included as part of the evaluation activities for 
MidAmerican’s energy efficiency programs in Iowa. Due to the expedited timeframe of the 
Illinois programs’ evaluations, process evaluations were not included for the Illinois territory. 
However, process evaluation findings identified through the assessment of Iowa’s programs will 
be applicable to Illinois because the programs are operated consistently. Process evaluation 
efforts began in May 2012 in Iowa and will continue through September, with findings being 
reported through interim reports and a final report in November 2012. Limited process 
evaluation findings identified through the Illinois effort are presented within this report. 

Two programs are excluded from the Illinois impact evaluation effort: Residential Low Income 
and Residential Demand Response. Residential Low Income was low priority given the 
relatively low contribution to the portfolio impacts. Residential Demand Response was excluded 
because the Illinois impact evaluation results are required by the ICC to be submitted by 
August, 2012, before the evaluation could be completed for this program. Residential Demand 
Response will be included in the Iowa-specific process evaluations.  

3.1 STUDY APPROACH AND METHODOLOGIES 

The evaluation team used a combination of primary and secondary data collection activities to 
gather information regarding the programs, their implementation, goals, and impacts. The first 
step in the evaluation was to speak with all product managers and implementation contractors. 
These interviews provided considerable insight into the program operations and researchable 
issues that should be investigated. 

The evaluation team also presented to MidAmerican an extensive data request. In reaction to 
this request, MidAmerican provided to the team considerable information including: savings and 
cost summaries by state and by program, program filings, contracts, program participant 
tracking data, supporting project documentation for custom-type programs including new 
construction, and other data as requested.  

The evaluation team then developed a first-year evaluation plan for each program in the 
portfolio. Methods employed consisted of a combination of staff surveys, on-site data collection, 
modeling, engineering review, surveys, and program database and other information reviews. 
Table 3–1 outlines the impact and NTG activities for each energy efficiency program that are the 
basis for results within this report.  
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Table 3-1. Overview of Impact Activities by Program 

Program Impact Net-to-Gross 

Residential Existing Homes—
HomeCheck

®
 On-site 

(Residential HomeCheck
®
)  

Program data and tracking system 
review; engineering algorithm 
assessment; in-service 
assessment. Upstream CFL in-
service rates based on Illinois 
TRM.  

Surveys completed with 158 
program participants stratified by 
audit only recipients and audit and 
equipment installers. Upstream 
CFL element not evaluated.  

Residential Equipment 

Program data and tracking system 
review; engineering algorithm 
assessment; in-service 
assessment. 

Surveys completed with 256 
program participants stratified by 
equipment type. 

Residential New Construction 

Program data and tracking system 
review; engineering algorithm 
assessment; desk review of HERS 
files 

Stipulated; primary research will 
not be completed for this 
evaluation period 

Nonresidential New 
Construction  

Obtained program records and 
data from implementation 
contractor Values in this report are 
stipulated.  

Stipulated; primary research will 
not be completed for this 
evaluation period 

Nonresidential Custom 
On-site visits and metering with a 
census of projects. 

Surveys completed with a census 
sample of participants. Three 
surveys completed. 

Nonresidential Energy 
Analysis 

On-site visits and metering with a 
census of projects. 

Surveys completed with seven 
program participants. A census 
sample of participants were 
included in the study. 

Nonresidential Equipment 
 

Program data and tracking system 
review; engineering algorithm 
assessment; desk review of HERS 
files 
 

Surveys completed with 31 
program participants. A census 
sample of participants were 
included in the study.  

Small Commercial Energy 
Audit – Business Check 
(Small Commercial Audit) 

Program data and tracking system 
review; engineering algorithm 
assessment; in-service 
assessment completed in July 
2012. Upstream CFL in-service 
rates based on Illinois TRM.  

Surveys completed with 37 
program participants. A census 
sample of participants were 
included in the study stratified by 
audit only and audit installers. 
Upstream CFL element was not 
evaluated. 

3.1.1 Prescriptive Measure Review  

The majority of the effort for this project consisted of prescriptive measures review, and all 
programs underwent this type of impact evaluation scrutiny. The prescriptive measure review 
began with secondary research using manuals and other reference sources used by utilities and 
states in recent years. References are documented throughout this report. 
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Program and measure-specific engineering algorithm documentation served as a starting point 
for assessing key parameters such as input watts and efficiency, both for the baseline and the 
efficient cases. The analysis was compared with the Illinois TRM for reasonableness and 
identification of potentially future impacts due to differences in assumptions. 

A large portion of the impact evaluation work involved reviewing calculations by others and 
modifying those calculations to provide a more accurate estimate of the energy savings. Based 
on our experience and engineering judgment, we verified the methods and equations used in 
the analysis and verified assumptions regarding system parameters. As part of the calculation 
review, the evaluation team: 

 Reviewed project description, documentation, and specifications 

 Reviewed invoices and dates of completion (NEA and Nonresidential Custom only). In 
many cases, invoices provide the source of the specification via equipment identification, 
descriptions, and model numbers 

 Reviewed tracking system costs, savings and other pertinent information as available to 
ensure they are consistent with other documentation 

 Reviewed engineering analyses for technical soundness, appropriate baselines, and 
appropriateness for the specific application 

 Reviewed methods of determining demand (capacity) savings to ensure they are 
consistent with program and/or utility methods for determining peak load/savings 

 Reviewed input data for appropriate baseline specifications and variables such as 
weather data, bin hours, and total annual hours and if they are consistent with facility 
operation 

 Reviewed project cost and baseline appropriateness 

 Conducted on-sites with the customer to verify the measure has been implemented, 
hours of use, duty cycle, and make and model of the equipment (NEA and 
Nonresidential Custom only) 

 Ensured the measure complies with program rules and is eligible.  

Where calculations were lacking information and specificity, the team evaluated key parameters 
by back calculating parameters. Examples include such as hours of use or the difference in 
power input required. These calculations were then used to verify the reported savings.  

3.1.2 Site Investigation and On-site Customer Interviews 

The evaluation team completed on-site interviews with NEA and Nonresidential Custom 
participants. Each site visit included physical inspection of measures and a customer interview 
to gather information about the project for verification purposes and to gather information about 
the program. A standard inspection and interview format was used so information gathered from 
one project to the next is consistent. Details of the site-specific measurement and verification 
plan were used to gather detailed information and data specific to the project. Inspection, 
monitoring, and interview results are included as an appendix, found at the end of this report.  
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For projects that operate mainly at a steady state, the impact evaluation recorded spot 
measurements of critical parameters such as amps, kW, temperatures, and flow rates. 
Examples of these projects may include constant speed fans and pumps, or process heating or 
cooling systems that serve a constant load. Typically only hours of use is monitored for these 
types of technology applications. 

For projects that operate with significant fluctuations, data logging was used over a period of 
one week. These projects included variable frequency drives and controls projects.  

3.1.3 Assessment of Realization Rates 

Realization rates were determined as part of the ex-ante and ex-post analyses. Realization 
rates were broken down to the program and technology-level. 

To calculate the realization rate for any segment, the sum of the best or the ex-post engineering 
estimate of savings is divided by the sum of the tracking system or ex-ante savings as shown in 
the following equation.  
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Where GRR is the gross realization rate, BEi, is the best estimate from site i, and TSEi is the 
tracking system estimate from site i. 

We then applied these realization rates to the total of the tracking system estimates for each 
segment population. Multiplying the total tracking system energy savings for each segment by 
the corresponding realization rate determined gross energy savings. We added these sub-totals 
to yield the total gross savings. 

The gross energy savings were adjusted for measures that were purchased but never installed. 
Persistence factors such as measures that were removed and not replaced with energy-efficient 
equipment, snapback and snapforward, and changes in operating hours were also covered in 
the adjusted gross energy savings estimates. We used a combination of participant surveys, 
engineering desk reviews, and on-site data collection activities  to address the gross realization 
rate.  

3.1.4 Net-to-gross (NTG) Assessment  

The Illinois Commerce Commission (ICC) requires that MidAmerican Energy estimate net-to-
gross factors for all programs implemented in Illinois with the directive that “MidAmerican must 
show that its energy efficiency programs have provided net benefits to its Illinois customers.” 
The Staff Report highlighted large nonresidential projects in particular, which are provided 
through two programs: Custom and Nonresidential Energy Analysis.  
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Net-to-gross encompasses a program’s free-ridership and, potentially, spillover rate. A 
program’s free-ridership rate is the percentage of program savings attributed to free riders. A 
free rider refers to a program participant who received an incentive or other assistance through 
an energy efficiency program, and who would have installed the same high efficiency end-use 
on his or her own at that same time if the program had not been offered.  

For free riders, the program is assumed to have had either no influence or only a slight influence 
on their decision to install or implement the energy efficient end-use. Consequently, none or 
only some of the energy (and demand) savings from the energy efficient end-uses taken by this 
group of customers should be credited to the energy efficiency program.  

The methodology estimates the extent of free-ridership for each customer. Pure free riders (100 
percent) would have adopted exactly the same energy efficient end-use at the same quantity 
and the same time absent the program. Partial free riders (1–99 percent) are those customers 
who would have adopted some end-use on their own, but of a lesser efficiency or a lesser 
quantity, or at a later time. Thus, the program had some impact on their decision. Non-free 
riders (zero percent) are those who would not have installed or implemented any energy 
efficient end-use (within a specified period of time) absent the program services.  

In addition to estimating free-ridership, the evaluation team attempted to estimate participant 
spillover for all programs evaluated. Spillover refers to additional energy saving activities that 
occur because of program influence where the participant does not receive program benefits 
(thereby avoiding double counting).  

a. Nonresidential Net-to-gross Study Methodology 

Illinois utilities have been using a version of the California free-ridership battery modified in part 
to include additional consistency questions. We used this battery as a basis for completing the 
self-report surveys with Nonresidential Equipment, Small Commercial Energy Audit – 
BusinessCheck, NEA and Nonresidential Custom program participants.  

The decision-making practices for the larger custom programs may have been more involved 
than for the prescriptive programs. For these reasons, the interviews conducted for NEA and 
Nonresidential Custom included more open-ended questions to assess program processes as 
well as decision-making rationale.  

The nonresidential net-to-gross instrument used in Illinois deviates from the California 
framework in that it includes an unlike-spillover battery. This is one area where we modified the 
approach. It is difficult to accurately estimate unlike-spillover for nonresidential customers using 
customer self-report alone. One reason being that it is difficulty to verify that the equipment 
purchased is indeed high-efficiency and program qualifying. In addition, the savings can be 
variable depending on equipment specifications, use and facility type. It is typically necessary to 
complete on-site visits to estimate nonresidential unlike-spillover, which ComEd did include in 
their methods. Unfortunately, the aggressive timing for the on-sites study did not allow for the 
nonparticipant spillover assessment to be included.  

However, we believe that identifying spillover is important in estimating net-to-gross. As an 
alternative, we included a like-spillover battery, which assessed additional purchases the same 
as those rebated through the program. Assessing like-spillover is conservative in that it does not 
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recognize all other potential purchases, but is also cleanest to assess savings, as we have a 
foundation for savings in the program database. The savings are more defensible for an SRA-
only approach in that we know the savings (which may be specific to that facility) and, if 
customers are accurately accounting for measures installed, that the measures are program 
qualifying. 

The project-level net-to-gross results for NEA and Custom projects are documented with the site 
visit reports, as well as summarized in aggregate to estimate program-level net-to-gross. These 
reports are included in Appendices A and B. The program-specific sections summarize the net-
to-gross results for all programs where net-to-gross analysis was completed. 

b. Residential Net-to-gross Methodology 

A key aspect in developing and implementing residential net-to-gross studies is the need to 
address the variations in residential program designs. Although this is also true for 
nonresidential programs, residential programs tend to be more diverse than nonresidential 
counterparts in the delivery of the programs to capture savings. Direct install programs, 
downstream directed programs, and midstream directed programs may use somewhat different 
net-to-gross approaches.  

The residential net-to-gross methodology accounts for what customers would have done in the 
absence of the program in terms of their purchasing timing, efficiency (if applicable), and 
quantity (if applicable). As with the nonresidential survey, the residential battery includes 
considerable consistency questions and potentially integration of influential market actor 
interviews.  

We also attempted to estimate unlike-spillover. Residential customers are typically less likely to 
purchase the exact same equipment, but may purchase additional equipment because of what 
they learn through a program. Therefore, for residential customers we will also assess unlike-
spillover, or additional purchases, regardless of whether it was similar to that rebated through a 
program. One of the complicating factors of assessing spillover in this manner is verifying that 
equipment would indeed be program qualifying. The surveys included questions to understand 
this, and dropped cases in the analysis where there was not sufficient evidence to deem the 
equipment as high efficient or program qualifying. 

c. Stipulated Net-to-gross 

Stipulated (deemed) NTG is an assumed ratio that is applied to all programs or specific 
measures within a given program. In cases where there was a similar program offered by 
another Illinois Investor-Owned Utility and recent NTG numbers were available, and our surveys 
were not able to capture measure-specific information related to a program, we leveraged those 
stipulated numbers. Example measures where stipulated values were employed are windows, 
doors, and grain dryers. Sources of stipulated net-to-gross values are documented within the 
program sections where stipulated values were used.  
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3.1.5 Assessment of Data Tracking Mechanisms  

A key function of the tracking system is to capture information required for reporting to the 
state commissions (Iowa Utilities Board and ICC). Over the course of the past several years, 
MidAmerican has been developing an upgraded data tracking system. The utility began 
transitioning programs to the upgraded system in early 2011; however, the transition is not 
complete. As a result, some programs’ data are still being entered into the older system, while 
other programs’ data are being entered into the new system. Program implementation 
contractors directly input data into both data tracking systems, depending on which program 
they are working on. They also tend to maintain their own internal tracking systems and 
records. 

Not only does the upgraded system capture customer and project-specific information, but it 
also calculates the energy savings. Algorithms that calculate the resulting electric or gas 
savings resulting from a measure installation are embedded within the code.  

Due to the importance of the tracking system for reporting, as well as the relatively new nature 
of the upgraded system, the Tetra Tech team completed an assessment of the upgraded 
tracking system as part of this evaluation. Specifically, the evaluation addressed the following 
elements: 

 Consistency of data being tracked 

 Algorithms/protocols used to estimate savings  

 Sufficiency of data being tracked for use in comprehensive program evaluations and 
reporting 

 Accuracy of data tracking. 

The Tetra Tech team used the tracking system to review parameters collected through the 
program, estimate impacts, and inform the participant customer sample design. 

3.2 REPORT ORGANIZATION  

This report presents the impact evaluation results for MidAmerican’s energy-efficiency programs 
in their Illinois service territory. The findings are presented at both the portfolio level and at the 
program category level. Findings and impacted-related recommendations are presented for the 
2011 programs.  

The report is organized as follows: 

 Section 4 of this report contains a high level summary of the impact and NTG results at 
the portfolio level 

 Section 5 presents the methodology, sampling plan, and detailed impact and NTG (as 
available) results for the following programs, in this order: Residential Audit 
(HomeCheck), Residential Equipment, Residential New Construction, Nonresidential 
New Construction, Nonresidential Custom, Nonresidential Energy Analysis, 
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Nonresidential Equipment, and Small Commercial Audit (BusinessCheck). Low income 
is not evaluated in this period and therefore not included within Section 5. 

 Appendices A and B, attached at the end of this document, presents the Nonresidential 
Custom and NEA case studies. 

Data collection instruments will be submitted in the next version of the draft report. 
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4. PORTFOLIO OVERVIEW 

This section presents a high-level summary of the programs reported (ex-ante gross) impacts, 
verified gross impacts, and net impacts for MidAmerican Illinois’ portfolio of programs.  

4.1 SUMMARY OF ENERGY IMPACTS BY PROGRAM  

The MidAmerican program tracking systems reported 12,843,037 kWh of savings at the portfolio 
level for calendar year 2011 (CY2011) (Table 4-1). Evaluation review of these ex-ante gross 
savings estimates on a program-by-program basis concluded that 102 percent of those 
estimated gross savings had been realized. Additional evaluation work to estimate free riders 
and spillover effects resulted in an overall NTG ratio of 67 percent. The result of all the 
individual program reviews was an ex-post estimate of 8,854,864 kWh of verified net savings at 
the portfolio level. 

Table 4-1. Portfolio Results – Ex-Ante and Ex-Post kWh Savings 

Program 
Ex-Ante 

Gross (kWh) 
Ex-Post 

Gross (kWh) 

kWh 
Realization 

Rate 
Ex-Post Net 

(kWh) 

Net-to-
Gross 
Ratio 

Residential HomeCheck
®
  3,040,787 2,956,234 97% 2,210,739 75% 

Residential Equipment 463,608 550,336 119% 182,408 33% 

Residential New 
Construction 

278,201 32,470 12% 30,847 95% 

Residential Low Income* 38,181 34,363 90% 34,363 100% 

Total Residential 3,820,777 3,573,404 94% 2,458,357 69% 

Nonresidential New 
Construction* 

61,404 61,404 100% 36,228 59% 

Nonresidential Custom 309,714 256,579 83% 224,870 88% 

Nonresidential Energy 
Analysis 

4,869,458 5,958,605 122% 3,739,656 63% 

Nonresidential Equipment 3,308,975 2,869,129 87% 2,008,010 70% 

Small Commercial Audit 472,709 439,771 93% 387,743 88% 

Total Nonresidential 9,022,260 9,585,489 106% 6,396,508 67% 

MidAmerican Energy 
Total 

12,843,037 13,158,892 102% 8,854,864 67% 

Sources: EEIS and EEMIS Tracking data provided by MidAmerican, evaluation results, and stipulated NTG values 
* Not evaluated 

4.2 SUMMARY OF DEMAND IMPACTS BY PROGRAM  

The MidAmerican program tracking systems reported 2,181 kW of savings at the portfolio level 
for calendar year CY2011 (Table 4-2). Evaluation review of these ex-ante gross savings 
estimates on a program-by-program basis concluded that 99 percent of those estimated gross 
savings had been realized. Additional evaluation work to estimate free riders and spillover 
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effects resulted in an overall NTG ratio of 63 percent. The result of all the individual program 
reviews was an ex-post estimate of 1,374 kW of verified net savings at the portfolio level. 

Table 4-2. Portfolio Results – Ex-Ante and Ex-Post kW Savings 

Program 
Ex-Ante 
Gross 
(kW) 

Ex-Post 
Gross 
(kW) 

kW 
Realization 

Rate 

Ex-
Post 
Net 

(kW) 

Net-to-
Gross 
Ratio 

Residential HomeCheck
®
 623 344 55% 274 80% 

Residential Equipment 322 396 123% 116 29% 

Residential New Construction 74 15 20% 14 95% 

Residential Low Income* 6 6 90% 6 100% 

Total Residential 1,026 762 74% 410 54% 

Nonresidential New 
Construction* 

14 14 100% 8 59% 

Nonresidential Custom 107 39 36% 32 82% 

Nonresidential Energy 
Analysis 

406 709 175% 452 64% 

Nonresidential Equipment 533 557 105% 393 71% 

Small Commercial Audit 96 88 92% 80 90% 

Total Nonresidential 1,155 1,408 122% 965 69% 

MidAmerican Energy Total 2,181 2,169 99% 1,374 63% 

Sources: EEIS and EEMIS Tracking data provided by MidAmerican, evaluation results, and stipulated NTG values 
* Not evaluated 

4.3 SUMMARY OF THERMS IMPACTS BY PROGRAM  

The MidAmerican program tracking systems reported 325,093 therms savings at the portfolio 
level for CY2011 (Table 4-3). Evaluation review of these ex-ante gross savings estimates on a 
program-by-program basis concluded that 88 percent of those estimated gross savings had 
been realized. Additional evaluation work to estimate free riders and spillover effects resulted in 
an overall NTG ratio of 61 percent. The result of all the individual program reviews was an ex-
post estimate of 175,516 therms of verified net savings at the portfolio level.  
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Table 4-3. Portfolio Results – Ex-Ante and Ex-Post Therms Savings 

Program 
Ex-Ante 
Gross 

(Therms) 

Ex-Post 
Gross 

(Therms) 

Therms 
Realization 

Rate 

Ex-Post 
Net 

(Therms) 

Net-to-
Gross 
Ratio 

Residential HomeCheck
®
 110,500 106,853 97% 82,294 77% 

Residential Equipment 133,987 101,437 76% 31,162 31% 

Residential New Construction 7,182 2,134 30% 1,707 80% 

Residential Low Income* 6,177 5,560 90% 5,560 100% 

Total Residential 257,846 215,984 84% 120,722 56% 

Nonresidential New 
Construction* 

4,420 4,420 100% 2,608 59% 

Nonresidential Custom - 2,881 NA 1,815 63% 

Nonresidential Energy 
Analysis 

19,490 22,130 114% 17,704 80% 

Nonresidential Equipment 25,238 20,953 83% 15,949 76% 

Small Commercial Audit 18,099 20,938 116% 16,718 80% 

Total Nonresidential 67,247 71,321 106% 54,974 77% 

MidAmerican Energy Total 325,093 287,265 88% 175,516 61% 

Sources: EEIS and EEMIS Tracking data provided by MidAmerican, evaluation results, and stipulated NTG values 
* Not evaluated 

4.4 SUMMARY OF PEAK THERMS IMPACTS BY PROGRAM  

MidAmerican tracks the estimated peak therms impact savings. It is not a requirement that peak 
therms be evaluated in Illinois; therefore, we only present the peak therm impacts calculated 
using MidAmerican’s program tracking data. Table 4-4 documents the peak therms reported by 
program in MidAmerican’s program tracking database. 
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Table 4-4. Portfolio Results – Ex-Ante Peak Therms Savings 

Program 
Ex-Ante Gross 

(Therms) 

Residential HomeCheck
®
 1,175 

Residential Equipment 1,756 

Residential New Construction 94 

Residential Low Income 27 

Total Residential 3,052 

Nonresidential New Construction 13 

Nonresidential Custom - 

Nonresidential Energy Analysis 248 

Nonresidential Equipment 208 

Small Commercial Audit 154 

Total Nonresidential 623 

MidAmerican Energy Total 3,675 

Sources: EEIS and EEMIS Tracking data provided by MidAmerican 

4.5 PORTFOLIO LEVEL RECOMMENDATIONS  

This preliminary impact evaluation of MidAmerican’s Illinois programs showed generally good 
agreement with claimed program savings with a few exceptions. In general, the modifications 
made to the inputs and engineering algorithms were minor overall, evidenced by relatively high 
realization rates.  

Additionally, the evaluation team found the new data system to be flexible and capturing 
relevant data fields, which varied appropriately by program. The on-site verification efforts found 
consistency in reported to observed values with the exception of a few anomalies. Telephone 
surveys with customers as well as further documentation review corroborated that data captured 
in the program tracking system is accurate.  

Throughout this document, we present recommendations for tracking, documenting, or 
calculating savings to increase the accuracy of reported impacts. Below we summarize a 
number of more common adjustments discussed throughout the report and present 
recommendations based on this initial impact evaluation assessment.  

Please note that, in making a number of these recommendations, we are considering the 
current Illinois TRM and rulings in Illinois. The recommendations are blind to the impact on the 
utility for integrating Illinois-specific requirements into MidAmerican’s current portfolio of 
offerings, which are based entirely on Iowa’s jurisdiction. The impact of adopting Illinois-specific 
TRM assumptions will undoubtedly have cost and resource implications. This issue is outside 
the scope of the evaluation; however, we believe it is important to mention in providing context 
to the recommendations. 
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1) Develop Illinois service territory specific climate adjustment factors. The evaluation team 
utilized base 65 heating degree day and cooling degree day factors for Moline, Illinois. 
ENERGY STAR® equivalent full load hours for Moline, Illinois were also used by the 
evaluation team for the analysis. Research regarding the appropriate base temperatures 
for calculating HDD and CDD may suggest an alternative base temperature be used. 

2) Develop program algorithms that align with the Illinois Technical Reference Manual 
(TRM). The Illinois TRM is currently in draft form, but is expected to be utilized for 
evaluating programs in 2013. However, this adaptation should consider that climate 
related input assumptions in the current draft of the Illinois-TRM do not reflect the 
specific service territory of MidAmerican. The evaluation team reviewed the Illinois TRM 
through their impact assessment. MidAmerican should continue to review factors that 
drive savings values to understand possible variances from the Illinois TRM in program 
planning and to identify where inputs may vary based on MidAmerican specific 
conditions.  

3) Include additional data inputs for the upstream CFL offering and develop supporting 
calculations that align with Illinois’ TRM values once the TRM is approved. Additionally 
the MidAmerican tracking database does not capture information on the quantity and 
types of bulbs sold. This information is provided by the implementation contractor and 
should be entered into the MidAmerican database for program reporting and to validate 
savings using those necessary inputs. 

4) Develop or provide specific peak kW calculation documentation in alignment with Illinois 
policy directives for defining peak savings. Residential measures in MidAmerican 
algorithms typically utilize a load shape factor that assigns peak kW savings based on a 
referenced load shape. The Illinois-TRM uses the PJM definition of peak times (1:00 to 
5:00 P.M. June-August on non-holiday weekdays) for developing kW savings factors. It 
is unclear whether the MidAmerican load shapes from Iowa align with the Illinois-TRM 
definitions or factors, creating the potential for disparities, which may affect future 
evaluated realization rates. 

5) Carefully review the Residential New Construction baseline assumptions, with specific 
care taken to identify differences between Illinois and Iowa. The evaluation team found 
that for homes participating in the Home Energy Rating System (HERS) approach, the 
HERS baseline used by the program was out of date for Illinois.  

6) Consider a careful review of algorithm programming in their database. The impact 
evaluation found fairly consistent agreement amongst the algorithms provided in the 
program documentation for measures utilizing an engineering equation and engineering 
calculations independently created by the evaluation team. However, there were a few 
measures, such as nonresidential insulation and New Construction Builder Option 
Package (BOP) measures, where the independent evaluation calculation using 
MidAmerican inputs did not align with the savings documented in the database. The 
impact evaluation team will continue to review with MidAmerican the reasonableness of 
the calculations; however, a quality assurance review process of calculations and data 
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entry would avoid potential errors that may have large impacts when evaluating a 
program or measure. 

7) In calculating savings for custom measures, ensure any variations in facility use by 
season, use characteristics of the facility, or other timeframes are considered. One 
project in particular received a high realization rate as a result of not accounting for this 
type of variance.  

8) Present full documentation on multiplier factors used within algorithms to adjust savings. 
The current peak demand algorithms do not explain the multipliers or how they were 
developed. It is possible that these multipliers may not be appropriate for Illinois specific 
projects or have become out of date. 

9) Document the engineering algorithm for all measures in one central location. The 
evaluation team was able to locate engineering algorithms for the majority of measures, 
but not all. In these cases, the MidAmerican documentation includes a single savings 
value referencing a prior study. When utilizing a single savings value for measures, the 
underlying engineering algorithms should be made explicit. 

Program design recommendations are highlighted within each individual program section as 
well as within the Executive Summary. 
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5. RESULTS BY PROGRAM 

5.1 RESIDENTIAL EXISTING HOMES— HOMECHECK® ON-SITE  

This section presents the detailed evaluation for the Residential Existing Homes—HomeCheck® On-
site (HomeCheck®) program offering in MidAmerican’s Illinois service territory.  

5.1.1 Program Description 

Through the HomeCheck® program, MidAmerican offers free in-home energy audits and cash 
rebates for installing select recommended efficiency measures. The program has been offered for 
over ten years in Iowa and approximately four years in Illinois. The program itself has not changed 
substantially over the years, with the exception of rebate levels increasing, with no program 
changes during the 2011 program year. 

The implementation contractor, A-TEC Energy Corporation (A-TEC), dispatches their in-house 
energy specialists to conduct a visual inspection of the home and its energy systems, paying 
special attention to the need for insulation and air-sealing. In Iowa and Illinois, homes must be built 
prior to December 31, 2001 to participate in the program. In South Dakota, homes must be built 
prior to 1990. Under the 2011 implementation approach, no diagnostic testing was performed as 
part of the audit process. 

The energy specialist provides the customer with a written report of the condition of the home's 
insulation, heating and cooling efficiency, water heating equipment, and windows. This report can 
then be used as a guide for implementing energy-efficient improvements. Additionally, the customer 
is provided with a folder that includes the list of approved contractors with whom they may work. 
Free direct-install improvements that may be made at the time of the initial energy assessment 
include:  

 A water heater insulation blanket 

 Six feet of water pipe insulation 

 Up to two energy-saving faucet aerators 

 Up to two energy-saving shower heads 

 Energy-efficient light bulbs. 

Energy-efficient light bulbs are available only to MidAmerican’s electric customers. Water heating 
efficiency measures are available only to those who receive gas and electric service from 
MidAmerican. The energy specialist examines the existing insulation and identifies the type of 
insulation and the amount of insulation in order to ascertain the effective existing R-Value. If the 
home qualifies for insulation rebates, the specialist will recommend insulation for attic, sidewall, and 
foundation. The energy specialist can also install a programmable thermostat for $30 plus tax.  

After a customer proceeds with the implementation of the recommendations and the work is 
complete, A-TEC follows up with a satisfaction postcard. If there were any customer satisfaction 
issues with the contractors’ work, A-TEC follows up with both the customer and the contractor to 
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find out what went wrong and how the process may be improved. The results of these customer 
satisfaction surveys are coded and maintained in a database.  

A-TEC also surveys contractors on a quarterly basis to determine average insulation prices. The 
prices are based on a product type (e.g., blown-in cellulose, spray foam insulation). However, there 
are no restrictions on the type of insulation a customer can install. The program is mainly concerned 
with achieving a certain desired R-value in each of the areas. 

If the home is a renter-occupied property, the landlord needs to be present at the time of the audit 
regardless of who is the utility account-holder. For the most part, home eligibility only includes 
single-family detached homes. Occasionally, the program accommodates duplexes and triplexes 
and any property with shared equipment such as a central heating system. If the meter is listed 
under a nonresidential rate-structure, the participant is referred to the Multifamily program. 

The approved trade ally group consists of a wide-ranging network including builders, HVAC 
contractors, insulators, remodelers, certified HERS raters (for the Home Performance with 
ENERGY STAR® pilot only)2, and the Iowa Home Builders Association. Contractors that work with 
homeowners are not required to be BPI certified. However, A-TEC checks with the Better Business 
Bureau to ensure there are no outstanding complaints or judgments against contractors. If 
complaints are received regarding specific contractors, the program will remove that contractor from 
list of approved contractors provided to homeowners. A-TEC works directly with the contractors and 
manages this list.  

To receive a rebate from the program, it is typically the customer who completes the rebate 
application (paper form in triplicate) and sends it in to A-TEC, who then processes the rebate.  

The target market for the HomeCheck® program is middle to upper-middle class homeowners with 
disposable income. This group seems to be the most receptive to the recommendations and they 
tend to have more flexible schedules to allow for scheduling in advance. 

For marketing, MidAmerican includes four bill-inserts per year to advertise the program. A-TEC also 
leaves behind door hangers in specific areas and will participate at in-person events such as 
speaking at the Lions Club staff, or hosting a booth at the county fairs, at conferences, etc. All other 
marketing activities are ad hoc and are only implemented when demand decreases. These 
additional efforts include newspaper, online, and radio advertisements.  

MidAmerican does not engage in a cooperative advertising effort with the trade allies. However, if 
approached by a trade ally, MidAmerican allows the use of their logo. MidAmerican does require 
that they review the marketing piece first. There have been very few requests from the trade allies 
to do this. 

In addition to the HomeCheck® component, the program includes an upstream lighting offering that 
is captured within this program. MidAmerican is one of several Midwestern utilities involved in a 
large-scale buying club implemented by the Wisconsin Energy Conservation Corporation (WECC). 
Since 2004, WECC has worked to establish relationships with manufacturers and distributors of 
high-efficiency lighting, such as compact fluorescent lamps (CFLs). These relationships are then 
leveraged to provide discounted lighting to participants through buy-downs, or discounts, which are 
taken off at the point of sale. Customers are typically notified of the program-funded price-
reductions through in-store displays.  

                                                

2
 The Home Performance with ENERGY STAR

®
 Pilot is not part of this evaluation. 
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Table 5-1 shows the budget (including incentive and non-incentive costs) for 2011.  

Table 5-1. Target and Actual Budget and Savings for the HomeCheck
®
 Program 2011 

 
 Actual   Budget  

Percent to 
Budget 

KWh Budget $341,275 $320,000 107% 

Gas Budget $734,164 $910,000 81% 

Source: 1211 EE monthly report – all states.xls provided by MidAmerican 

5.1.2 Evaluation Methods 

This section describes the analytic methods and data collection activities implemented as part of 
the CY2011 impact evaluation of the HomeCheck® program. Table 5–2 documents the activities 
that were completed as part of the Illinois impact evaluation. The evaluation focused specifically on 
estimating and verifying program impacts, including net-to-gross.  

For this report, the evaluation conducted reviews of the engineering algorithms documented by 
MidAmerican for reasonableness. The inputs were assessed as well as the resulting savings 
accounting for the inputs. The evaluation team also reviewed the Illinois TRM to assess potential 
variations in inputs and methods from those implemented in Iowa. 

The evaluation team completed surveys through Tetra Tech’s in-house survey lab. Surveys verified 
installation, and collect household energy usage characteristics and demographics. The survey also 
collected information used in the net-to-gross analysis.  

Table 5-2. Residential HomeCheck
®
 Program Evaluation Activities  

  Evaluation Activities 

Evaluation 
Impact 
Approach

3
 

• Engineering review: Conduct a desk review of a sample of participants by reviewing 
audit reports and other data. Confirm data inputs, stipulated assumptions (if 
appropriate), and engineering algorithms and calculations including the HomeCheck

®
 

models.  

• Tracking system analysis: to determine if the participant took advantage of any rebates 
or participated in any other energy efficiency or load management programs. 

• Verification: Verify program participation through telephone surveys used for process 
evaluation. 

• Net-to-gross: Estimate net-to-gross using a self-report battery. Gross savings will be 
determined from the desk audit reviews using deem savings provided by MidAmerican. 
Net savings will be determine from the attributes (free-ridership and spillover) identified 
in the participant surveys.  

Primary Data 
Collection 
Activities 

• Participant customer surveys: Conduct surveys with a sample of the population of 
program participants in Illinois (158 stratified by participation level).  

• Program staff interviews: Conduct up to five in-depth interviews of program staff and 
program implementation contractors. 

                                                

3
 Optional impact analyses activities not budgeted but could be considered in the future are billing analysis for select projects to 

determine accuracy of energy savings calculations. 
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5.1.3 Sampling 

We spoke with a total of 158 HomeCheck® program participants. Participant sample was stratified 
into two groups: audit and direct install only participants and audit, direct install, and measure 
(insulation) recipients. The evaluation team surveyed 73 customers that received only the audit and 
direct install measures, and 85 customers that received audit, direct install, and rebated measures. 
The final response rate for this survey effort was 33 percent, with a 45 percent cooperation rate4.  

We verified measure receipt for all surveyed customers. The net-to-gross battery was only asked 
for direct install measures or insulation measures. Insulation measures were prioritized in the cases 
where customers received both direct install and insulation measures.  

5.1.4 Program Level Results 

The HomeCheck® program accounted for a large portion of the MidAmerican’s residential portfolio 
of programs’ savings (80 percent of kWh savings and 43 percent of therms savings). A wide 
number of measures are offered, although the vast majority of electrical energy savings are due to 
compact fluorescent light bulbs (CFLs). Over three quarters of those savings (76 percent of the 
program kWh savings) are due to the upstream lighting rebate program, which is captured within 
the HomeCheck® program tracking system. These upstream offerings are documented as a 
separate line item within the reporting table.  

The program is providing the audit at no charge with the intent of educating customer and driving 
them to perform additional energy efficiency upgrades. According to participant survey results, 47 
percent of customers rated their likelihood to participate in the audit if it cost $25 a 5 or below, 
where 0 was “not at all likely” and 10 was “extremely likely”.  About 40 percent rated their likelihood 
an 8 or higher. Although a substantial portion of respondents said they would have been likely to 
receive the audit if they had to pay, survey data indicates the program is reaching a group of 
customers that may not have received the audit without the benefit (and potentially not move 
forward with improvements). 

Customers on a whole are very satisfied with the program. The survey asked program participants 
to rate their level of satisfaction with various program offerings using a 0 to 10 scale, where 0 was 
“not at all satisfied” and 10 was “very satisfied”. Specifically, customers were asked to assess: 

 Recommendations provided by the HomeCheck On-site audit 

 Information provided by the energy specialist 

 The time it took to receive a rebate 

 The rebate application process 

 The program overall 

                                                

4 Response rate is calculated as completed surveys divided by sample size. Cooperation rate is calculated as completed 

surveys divided by adjusted sample size, which adjusts the starting sample by bad telephone numbers and not recalling 
participation.  
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Respondents, on average, provided ratings greater than 9 for all these elements. The satisfaction 
with their interactions with the energy specialist and the program overall received the highest 
ratings (9.5 on average for 156 responding program participants). Not surprisingly, respondents’ 
satisfaction for MidAmerican in general is high as well (average 9.0 for 158 respondents). 

The non-lighting measures are predominantly insulation; however also include window measures 
and faucet aerators. The majority of the natural gas savings are due to water saving devices. 

Table 5-3 presents the impact results of the HomeCheck® program. The realization rate is  
97 percent for electric, 55 percent for peak kW, and 97 percent for therms savings. The stipulated 
net-to-gross ratios vary by measure with the measure-level net-to-gross ratios being 75 percent for 
kWh, 80 percent for kW, and 77 percent for therms.  

Note that the program data does also include direct installations within multifamily units. Given the 
characteristic difference in multifamily to single family homes, these projects are highlighted 
separate within the impacts table. Due to the relatively low savings of multifamily projects within the 
MidAmerican Illinois’ portfolio of programs, the multifamily component will not be evaluated in this 
evaluation period, although in-service rates identified through the single-family installations are 
applied to the multifamily measures. The program will be included as part of the Iowa evaluations. 

Table 5-3. Residential HomeCheck
®
 Ex-Ante, Ex-Post, and Net Impacts 

Measure Category 
Ex-Ante 

Gross (kWh) 
Ex-Post Gross 

(kWh) 

kWh 
Realization 

Rate 
Ex-Post Net 

(kWh) 

Net-to-
Gross 
Ratio 

Aerator 971 893 92% 893 100% 

Insulation 124,355 121,651 98% 99,901 82% 

Lighting 345,032 261,273 76% 238,124 91% 

Lighting - Multifamily 287,832 216,698 91% 197,499 91% 

Low Flow Showerhead 3,143 2,868 91% 2,868 100% 

Pipe Insulation 612 3,044 497% 2,466 81% 

Thermal Door 600 600 100% 480 80% 

Thermostat 2,184 2,184 100% 1,638 75% 

Upstream Lighting 2,320,678 2,341,642 101% 1,662,566 71% 

Window 5,380 5,380 100% 4,304 80% 

Total kWh 3,040,787 2,956,234 97% 2,210,739 75% 

Measure Category 
Ex-Ante 

Gross (kW) 
Ex-Post Gross 

(kW) 

kW 
Realization 

Rate 
Ex-Post Net 

(kW) 

Net-to-
Gross 
Ratio 

Aerator 0.1 0.1 92%  0.1 100% 

Insulation 137.9 133.7 97%  109.9 82% 

Lighting 63.1  27.7 44%  25.3 91% 

Lighting - Multifamily 43.5  39.6 91%  36.1 91% 

Low Flow Showerhead 0.4  0.3 91%  0.3 100% 

Pipe Insulation 0.1  0.3 505%  0.3 81% 

Thermal Door 0.6  0.6 100%  0.5 80% 

Thermostat 2.5  2.5 100%  1.9 75% 

Upstream Lighting 369.0  133.8 36%  95.0 71% 

Window 5.7  5.7 100%  4.5 80% 

Total kW 622.8 344.5 55% 273.9 80% 



5. Results by Program  

35 

MidAmerican Energy: Energy Efficiency Monitoring and Evaluation Preliminary Impact Report (Final Draft) 
August 14, 2012 

Measure Category 

Ex-Ante 
Gross 

(Therms) 
Ex-Post Gross 

(Therms) 

Therms 
Realization 

Rate 
Ex-Post Net 

(Therms) 

Net-to-
Gross 
Ratio 

Aerator 2,733 1,269 46% 1,230 97% 

Aerator - Multifamily 5,387 5,387 100% 5,222 97% 

Insulation 75,705 71,233 94% 49,480 69% 

Low Flow Showerhead 9,773 8,551 88% 8,088 95% 

Low Flow Showerhead 
- Multifamily 

13,623 11,920 88% 11,274 95% 

Pipe Insulation 1,914 6,297 329% 5,092 81% 

Showerhead - 
Multifamily 

311 272 88% 257 95% 

Thermal Door 65 65 100% 52 80% 

Thermostat 718 1,603 223% 1,381 86% 

Water Heater Blanket 82 65 80% 65 100% 

Window 190 190 100% 152 80% 

Total Therms 110,500 106,853 97% 82,294 77% 

a. Verification of Impacts 

The HomeCheck® program contains the bulk of residential savings for MidAmerican in their Illinois 
service territory. A number of measures are offered, although the vast majority of savings come 
from compact fluorescent light bulbs (CFLs). The majority of measures documented within the 
program tracking system were verified with the exception of Multifamily installations as discussed 
above.  

The evaluation team reviewed MidAmerican’s stated algorithms, compared claimed savings against 
those algorithms, and developed independent calculations. We found that the algorithms used for 
most measures for calculating kWh and therm savings were reasonable.  

Analysis of the non-CFL measures found good agreement between algorithm assumptions and 
claimed program savings, indicating compliance with algorithms across non-CFL measures. 
Analysis of the direct install CFLs (DI-CFLs) also found compliance with stated algorithms.  

The evaluation team developed independent savings calculations based on several variances to 
MidAmerican’s stated algorithm inputs. We used Moline, Illinois weather data, a proxy for climate 
adjustments, with heating degree days (HDD) and cooling degree days (CDD) changed from the 
algorithm assumptions to reflect the more specific climate in MidAmerican’s Illinois service territory.  

In both cases, a base temperature of 65º F was used to calculate HDD and CDD values. In a 
number of cases, MidAmerican algorithms provided for a single value for savings. In these cases, 
engineering estimates were developed using equations identical or similar to the March 16, 2012, 
draft Illinois TRM.  

Climate-based adjustments had a proportional effect on savings values, decreasing heating savings 
and increasing cooling savings. When using equations similar or identical to the Illinois TRM, we 
found that in some cases savings were higher than claimed by MidAmerican and in other cases 
were lower than claimed by MidAmerican. The shell and HVAC measure savings account for these 
adjustments. 
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Direct install CFL adjustments were made based on three major factors.  

1) We decreased the hours of use stated by HomeCheck® to reflect the hours of use stated in the 
Illinois TRM. Direct Install CFLs had, on average, about 1,200 hours of use used as the basis 
for claimed savings. The Illinois TRM has a stated assumption of 938 hours of average use, 
resulting in the decreased savings  

2) The Illinois TRM includes assumptions regarding the benefit to cooling equipment savings. This 
factor was incorporated into the savings, resulting in increased calculated savings  

3) Peak kW savings assumptions were based on the Illinois TRM assumption crediting 9.5 percent 
of wattage savings against peak demand savings. This factor lead to a substantial decrease in 
peak kW savings compared to the MidAmerican methodology, which uses a load shape factor 
compared to total annual kWh savings. The evaluation team speculates that the definition of 
peak kW may differ between load shape-driven kW savings and the Illinois TRM method. 

The evaluation team analyzed the upstream CFLs distributed using reported CFL sales from the 
implementation contractor, Wisconsin Energy Conservation Corporation (WECC). We analyzed the 
CFL report provided by WECC to develop kWh and kW savings results using the Illinois TRM value 
of 938 hours of assumed annual use and the cooling savings adjustment. The analysis showed very 
close agreement with the total savings stated by WECC, with this factor used to adjust the stated 
MidAmerican savings. Peak kW was also calculated per the Illinois TRM method, with a substantial 
decrease in kW calculated by the evaluation team due to differences in the methods between the 
Illinois TRM and MidAmerican algorithms. Note that in reviewing the WECC data we found the total 
number of CFLs reported by WECC were higher than the total CFLs reported by MidAmerican in 
their program tracking database. An adjustment is not made in this reporting, but the issue is raised 
for further review. 

In the future, the ex-post savings for the upstream driven CFLs will need to account for in-service 
rates adopted within the Illinois TRM. The Illinois TRM currently reports a 69.5 percent in-service 
rate the first year, 15.4 percent rate the second year, and 13.1 rate the third year5. Additionally, a 
recent correction was made to the Illinois TRM to adjust the hours of use for indoor only CFLs.  

Last, the Illinois TRM includes a methodology for assessing the loss of heating value from the 
reduction in lighting wattage. The evaluation team calculated the BTU impact, but it has not been 
applied against claimed therm savings due to several uncertainties:  

 The policy of BTU impacts to non-utility fuels 

 Applying the savings to electrically heated homes 

 The policy of addressing therm impacts for non-MidAmerican natural gas heated homes.  

The impact evaluation will review the impacts of these modifications and report revised program 
impacts, if necessary, in the next impact evaluation report. 

In summary, the major factors driving savings differences between the evaluation team’s 
calculations and MidAmerican’s claimed savings are as follows: 

                                                

5
 Additional past-year savings are captured based on the assumption is that each subsequent year will result in additional savings to 

account for bulbs in storage. 
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 HDD adjusted to 6,194 per climate records covering 1982–2011 

 CDD adjusted to 1,001 per climate records covering 1982–2011 

 CFL hours of use reduced to 938 average hours 

 Cooling savings credited per Illinois TRM methods to kWh and peak kW 

 Using Illinois TRM engineering calculations for measures without explicit MidAmerican algorithm 
explanations. 

b. In-service Rate Results 

The participant survey assessed the in-service rates for measures installed through this program. 
Based on survey results, we recommend the savings be adjusted for two measures provided 
through the HomeCheck® program: CFLs (recommend a .91 in-service rate); and low-flow 
showerheads (recommend a .875 in-service rate). These adjustments are applied to the 
adjustments recommended as part of the engineering review and reported for the testimony in May 
2012.  

CFLs: The participant survey assessed the in-service rate of CFLs. The in-service rate was 
adjusted downward for a variety of factors, including removal of CLFs, or equipment failure. The 
realization rate accounts for these in-service rate factors, as well as any possible adjustments to the 
per unit savings as determined through a review of the engineering algorithm assumptions along 
with the survey data.  

The program directly installs CFLs into customers’ homes through the audit process. As part of the 
verification effort, the survey asked customers to report the number of bulbs they received through 
the program. A majority of customers reported receiving the same number of bulbs as reported in 
the program data; six out of 46 respondents reported receiving between two and four fewer bulbs. 
No customers said they didn’t receive any bulbs. Of the 230 bulbs claimed in the program data, 
customer self-reports verified 222 of those bulbs were received (97 percent). Due to the fact that 
both the number of bulbs claimed were so close to the reported program data and that there was 
the potential for customers to not perfectly recall the number of bulbs directly installed, we do not 
recommend any adjustments be made based on the question series asking customers about the 
number of bulbs received.  

The survey further assessed how many CFLs were removed to calculate the in-service rate. Of the 
222 bulbs reported, 202 remained installed at the time of the survey. Customers reported that 14 
were in storage, and six CFLS burned out and were subsequently removed. The survey did not 
confirm whether lamps replacing or removing installed CFLs were replaced by CFLs or some other 
lamp type. The resulting in-service rate is 91 percent. 

The evaluation team reviewed customer responses regarding the placement of bulbs by room 
based on the survey results. For both direct install and self-install CFLs, most bulbs were placed in 
relatively higher use areas – dining rooms, living rooms, and eat-in kitchens. When comparing 
hours of use for each room type based on the draft California Building Energy Efficiency Standards 
(2013) description of residential lighting, the weighted average hours of use based on the survey 
results was very close to the assumed 938 hours of use used in the initial verified gross results. 
Therefore, no further adjustment to the verified gross calculations was warranted based on hours of 
use. 
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Low-flow showerheads: All customers surveyed verified that they received the low-flow 
showerhead reported by the program. However, four percent (one case of 24) indicated that it was 
never installed due to already having one. It is possible that the respondent was mistaken about 
already having a low-flow showerhead, but because that one showerhead is being stored, it 
suggests savings are not occurring. Of the remaining 23 showerheads verified in the survey, two 
cases indicated that the showerhead was removed because the pressure was too low or because 
of other consumer preferences for the design. As a result, we recommend adjusting the remaining 
savings by a total of 3/24 for a realization rate of 87.5 percent. 

Faucet Aerators: All customers surveyed verified that they received the faucet aerators reported 
by the program. All aerators were still installed at the time of the survey. No adjustments are 
warranted for this measure.  

Insulation Measures: All customers surveyed verified that they received insulation through the 
HomeCheck® program. In addition to verifying the receipt of the insulation measures, participants 
were asked a number of questions to assess whether there are any potential issues with the 
engineering algorithm assumptions. 

Sidewall Insulation: All respondents indicated having received sidewall insulation. We do not 
currently recommend adjustments be made to sidewall insulation savings as a result of customer 
reports. With that said, a higher number of customers than expected reported not having wall 
insulation prior to participating in the program, whereas program records indicate all homes had a 
base level of wall insulation (62 percent of customers reported no insulation prior to program). The 
program savings may be understated if sidewall insulation was not present prior to participation. At 
this juncture, we will refer to the program data to as the valid reference point for the baseline, as the 
customer self-reports may be inaccurate. Project file reviews will be completed as part of the Iowa 
evaluation for this program. The evaluation team will review these files to verify the presence of 
sidewall insulation prior to program intervention, and as a result, determine if baseline assumptions 
for this measure should be reassessed.  

Attic Insulation: All respondents indicated having received attic insulation. Most respondents 
indicated having four or six inches of insulation prior to the program, suggesting that program 
assumption of R-19 attic insulation is reasonable.  

c. Net-to-gross Results 

The net-to-gross results used for the previous May 23 report were based on stipulated values from 
the following reports:  

 Home Energy Performance Electric Program Evaluation Program Year 3 prepared for Ameren 
Illinois (February 2012) 

 Energy Efficiency/ Demand Response Plan: Plan Year 3 (6/1/2010–5/31/2011) Evaluation 
Report: Single Family Programs DRAFT prepared for Commonwealth Edison Company 
(November 9, 2011) 

 Energy Efficiency / Demand Response Evaluation Report: Plan Year 3 (6/1/2010–5/31/2011) 
Multifamily All-Electric Efficiency Upgrade Program presented to Commonwealth Edison 
Revised Draft (December 8, 2011). 
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These stipulated numbers were updated using the primary data collection conducted in June and 
July 2012. The evaluation team calculated net-to-gross ratios at the measure level. Note that the 
sample sizes for some measure reported are small and should be viewed with that consideration in 
mind. The net-to-gross results were applied to the program results at the measure-level to obtain 
program-level net-to-gross results reported within this document. Findings for kWh and therms net-
to-gross ratios are presented in Table 5-4 and Table 5-5. 

The total net-to-gross results presented in the table are based on customers surveyed and 
weighted to represent the population of savings sampled and surveyed. These results are slightly 
different than the program-weighted net-to-gross kWh and therms results presented in the summary 
tables throughout this report. This difference is primarily driven by the exclusion of measures from 
the primary data collection activities and inclusion of their stipulated values. Measures stipulated, 
and excluded from the total statistics in the tables below include upstream CFLs, thermal doors, 
windows, and multifamily applications.  

Table 5-4. Free-ridership and Net-to-gross Ratios for HomeCheck
®
 Program by Measure (kWh) 

 
Sampled measure code 

Free-
ridership 

Net-to-
gross 

Sample 
size 

Direct Installation 
Measures 

Compact Fluorescent Lamp (CFL) 9% 91% 45 

Faucet Aerator 0% 100% 1 

Low-flow Showerhead 0% 100% 1 

Programmable Thermostat 25% 75% 1 

Insulation Measures Attic Insulation 17% 83% 46 

Wall Insulation 20% 80% 16 

Other Insulation 21% 79% 24 

 Total 11% 89%  

 

Table 5-5. Free-ridership and Net-to-gross Ratios for HomeCheck
®
 Program by Measure (therms) 

 
Sampled measure code 

Free-
ridership 

Net-to-
gross 

Sample 
size 

Direct Installation Measures Faucet Aerator 3% 97% 24 

Low-flow Showerhead 5% 95% 25 

Pipe Insulation 19% 81% 43 

Programmable Thermostat 14% 86% 2 

Water Heater Blanket 0% 100% 2 

Insulation Measures Attic Insulation 32% 68% 55 

Wall Insulation 21% 79% 20 

Other Insulation 34% 66% 29 

 Total 27% 73% 
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The evaluation team also assessed unlike spillover. After a review of the survey data we do not 
recommend including unlike spillover within this particular evaluation. We will further investigate the 
presence of unlike spillover through the Iowa evaluation. 

5.1.5 Recommendations 

Based on preliminary review of the program and customer surveys it appears this program is 
operating as intended with minor impact-related adjustments. The participant surveys provided 
evidence for minimal adjustment factors for in-service rates for CFLs and low-flow showerheads 
(.91 and .875 in-service rates, respectively). The customer surveys also indicated a relatively 
healthy net-to-gross ratio for the program at 89 percent for electric measures (excluding the 
upstream CFLs) and 73 percent for natural gas measures.  

Below are a number of additional impact evaluation efforts that could further improve the impact 
evaluation findings. 

 Research equipment baseline assumptions for market saturation and long term standards 
changes and assess impacts on equipment eligibility and program design 

 Consider equipment site visits on a sample basis to confirm presence of specified equipment 

 Review program documents to verify removed equipment age, condition, and performance, as 
well as new equipment specifications 

 Direct metering of samples of baseline and efficient equipment to determine equivalent hours of 
use, normalized to monitoring period weather patterns 

 Review the coincidence factors (CF) used to calculate the peak demand savings, particularly 
related to the CFL measures that saw the most significant reduction in savings due to the 
change to using the Illinois draft TRM value. The peak demand savings estimates appear to be 
as we would expect for the measures; however, we recommend reviewing the assumptions and 
models that were used to determine the CFs. 

Based on these preliminary impact evaluation results, we recommend MidAmerican make the 
following modifications to improve the impact estimates. 

 Modify the EFLH to be consistent with the ENERGY STAR® Central AC and ASHP excel 
calculators using the Moline, Illinois area (830 EFLH for cooling and 2,260 EFLH for heating) 

 Modify the cooling and heating degree days for the gas furnaces and gas boilers to 6,194, 
consistent with the Moline Quad City International Airport location on the Iowa Environmental 
Mesonet 

 Develop Moline, Illinois specific factors for HDD, CDD, or EFLH within the Illinois TRM or utilize 
values and methods substantially similar to the Illinois TRM 

 Utilize explicit engineering equations to develop savings values for measures that currently have 
a single value or simple multiplier in the current algorithm 

 Document all baseline assumptions and calculations, by project, used to generate program 
savings values to ensure clarity and to illustrate agreement with stated algorithms 
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 Record within the tracking system database the specific quantity, CFL wattage, and baseline 
assumptions for each lamp size reported by its implementation contractor for self-install CFLs. 
Currently the database reports batches of only total CFLs and total savings, without regard to 
lamp sizes. 

From a program design perspective, we recommend the program continue to offer the audit at little 
to no cost to customers. Almost half of customers rated their likelihood for receiving the audit lower 
(a 5 or below) if they would have been required to pay. 

5.2 RESIDENTIAL EQUIPMENT  

This section presents the detailed evaluation for the 2011 Residential Equipment program offering 
in MidAmerican’s Illinois service territory.  

5.2.1 Program Description 

The Residential Equipment program provides rebates for the purchase of HVAC and water heating 
equipment, and appliances. While the program design includes the offerings of appliances; 
however, only HVAC and water heater measures were incentivized in Illinois.  

The program is implemented by A-TEC Energy Corporation (A-TEC). The program rebate provides 
applicants with a monetary incentive for the installation of qualifying high-efficiency equipment to 
reduce the higher, up-front costs associated with upgrading to eligible equipment. Rebate levels are 
dependent upon the installation costs of the eligible equipment.  

Small-scale applications, such as thermostats and appliances, are typically completed by the 
customer. Trade ally contractors often complete the rebate application for larger, more complex 
installations (e.g., ground-source heat pump installation). MidAmerican provides training 
opportunities for trade allies to ensure they are aware of program requirements and familiar with the 
program rebate application.  

A-TEC collects and processes rebates and enters the data into MidAmerican’s program database. 
Upon entry into the database, the rebate goes through an internal approval process led by two 
MidAmerican employees (typically the head of MidAmerican’s Efficiency Program Implementation 
Department and the program manager). Upon approval, MidAmerican issues the incentive amount 
to the participating customer. The process takes between four to six weeks from the time of 
application submission and receipt of incentive. 

Table 5-6 shows the budget (including incentive and non-incentive costs) for 2011. 

Table 5-6. Target and Actual Budget and Savings for the Residential Equipment Program in 2011 

 
Actual Budget 

Percent to 
Budget 

KWh Budget $622,843 $750,000 83% 

Gas Budget $588,297 $590,000 100% 

Source: 1211 EE monthly report – all states.xls provided by MidAmerican 



5. Results by Program  

42 

MidAmerican Energy: Energy Efficiency Monitoring and Evaluation Preliminary Impact Report (Final Draft) 
August 14, 2012 

5.2.2 Evaluation Methods 

This section describes the analytic methods and data collection activities implemented as part of 
the CY2011 impact evaluation of the Residential Equipment program, including the data sources 
and sample designs used as a base for the data collection activities. 

Table 5-7 documents the activities that were completed as part of the Illinois impact evaluation. The 
evaluation focused specifically on estimating and verifying program impacts, including net-to-gross.  

The evaluation team analyzed the program database of individual projects and compared the 
claimed savings against the calculated savings using the engineering algorithms provided by 
MidAmerican. The evaluation team also reviewed the Illinois TRM to identify variations in algorithms 
and/or input assumptions. 

The evaluation team completed surveys with program participants through Tetra Tech’s in-house 
survey lab. Surveys verified installation, and collected household energy usage characteristics and 
demographics. The survey also collected information used in the net-to-gross analysis.  

Table 5-7. Residential Equipment Program Evaluation Activities  

  Evaluation Activities 

Evaluation Impact Approach 

• Engineering review: Conduct a desk review of a sample of 
rebates from each equipment type using applications, 
calculators, and reported savings. Confirm data inputs, 
stipulated assumptions (if appropriate), and engineering 
algorithms and calculations. Use ENERGY STAR

®
 calculators 

to evaluate the savings associated with each ENERGY STAR
® 

qualified appliances for which incentives are offered. Confirm 
EFLH for heating and cooling equipment using industry data 
from reliable sources in comparable climates for similar 
customers and equipment.  

• Tracking system analysis: Analyze tracking databases to 
determine if the participant took advantage of any rebates or 
participated in any other energy efficiency or load management 
programs. 

• Net-to-gross: Estimate net-to-gross using a self-report battery. 
Net savings will be determine from the attributes (free-ridership 
and spillover) identified in the participant surveys.  

Primary Data Collection 
Activities 

• Participant customer surveys: Complete customer surveys with 
a random sample of the population of program participants, per 
measure, with only priority measures assessed. Interviewed 
246 customers.  

• Program staff interviews: Conduct in-depth interviews with the 
product manager and program implementation contractors. 

5.2.3 Sampling 

We spoke with a total of 246 Residential Equipment program participants. Participant sample was 
stratified by measure received: central air conditioning, heat pumps, boiler, water heater, furnace, 
and window air conditioner recipients. Measures were sampled with the objective of completing 70 
surveys per measure type. Where sample was not sufficient, we selected a census sample and 
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attempted to reach as many participants as possible within that measure group. The final response 
rate for this survey effort was 39 percent, with a 50 percent cooperation rate6.  

We verified measure receipt for all surveyed customers. The net-to-gross battery was asked for a 
maximum of two measures. Measures were prioritized based on their rarity and high savings.  

5.2.4 Program Level Results 
The Residential Equipment program was a relatively small portion of the residential electric savings 

(12 percent of kWh ex-ante savings) but represented a relatively high percentage of the residential 

kW and therms savings (31 percent and 52 percent of ex-ante savings, respectively).  

Customers are very satisfied with the program. The survey asked program participants to rate their 
level of satisfaction with various program offerings using a 0 to 10 scale, where 0 was “not at all 
satisfied” and 10 was “very satisfied”. Specifically, customers were asked to assess: 

 Equipment received  

 The time it took to receive a rebate 

 The rebate application process 

 The program overall 

Respondents, on average, provided ratings greater than 9 for all these elements. The satisfaction 
with the equipment received and the program overall received the highest ratings (9.5 and 9.4, 
respectively, for 246 responding program participants). Respondents rated their satisfaction with 
MidAmerican as a service provider an 8.5 (n=256 respondents). When probed for reasons for 
dissatisfaction, utility-related issues, rather than program issues, were raised (e.g., rates.).   

                                                

6 Response rate is calculated as completed surveys divided by sample size. Cooperation rate is calculated as completed 

surveys divided by adjusted sample size, which adjusts the starting sample by bad telephone numbers and not recalling 
participation.  
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Table 5-8 presents the impact results of the Residential Equipment program. The realization rate is 
119 percent for electric, 123 percent for peak kW, and 76 percent for therms savings. The net-to-
gross ratios are 33 percent for kWh, 29 percent for kW, and 31 percent for therms savings. 
Desuperheaters and grain dryers retain the stipulated net-to-gross values documented in the prior 
draft report. Net-to-gross results are discussed further within this section. 
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Table 5-8. Residential Equipment Ex-Ante, Ex-Post, and Net Impacts 

Measure Category 
Ex-Ante Gross 

(kWh) 
Ex-Post Gross 

(kWh) 

kWh 
Realization 

Rate 
Ex-Post 

Net (kWh) 

Net-to-
Gross 
Ratio 

Central Air Conditioner 164,422 226,694 138% 61,774 27% 

Desuperheater 19,344 19,344 100% 15,475 80% 

Grain Dryer 11,547 11,547 100% 9,238 80% 

Heat Pump 264,052 288,487 109% 95,864 33% 

Window Air Conditioner 4,243 4,264 100% 57 1% 

Total kWh 463,608 550,336 119% 182,408 33% 

Measure Category 
Ex-Ante Gross 

(kW) 
Ex-Post Gross 

(kW) 

kW 
Realization 

Rate 
Ex-Post 
Net (kW) 

Net-to-
Gross 
Ratio 

Central Air Conditioner 187.9 259.2 138% 70.6 27% 

Desuperheater 2.2 2.2 100% 1.8 80% 

Grain Dryer - - N/A - N/A 

Heat Pump 127.2 130.2 102% 43.3 33% 

Window Air Conditioner 5.0 4.9 98% 0.1 1% 

Total kW 322.3 396.5 123% 115.7 29% 

Measure Category 
Ex-Ante Gross 

(Therms) 
Ex-Post Gross 

(Therms) 

Therms 
Realization 

Rate 

Ex-Post 
Net 

(Therms) 

Net-to-
Gross 
Ratio 

Boiler 3,178 2,465 78% 1,030 42% 

Furnace 108,556 76,720 71% 13,917 18% 

Grain Dryer 19,709 19,709 100% 15,767 80% 

Water Heater 2,543 2,543 100% 447 18% 

Total Therms 133,987 101,437 76% 31,162 31% 

a. Verification of Impacts 

The measures in the database were primarily HVAC related measures with the exception of gas 
water heaters. The algorithm framework for each measure was found to be reasonable and when 
the evaluation team inputted data collected by MidAmerican, the resulting electric impacts were 
consistent with those reported in the tracking system. However, there were a number of 
modifications made by the evaluation team to either the algorithms or inputs themselves that 
resulted in changes in savings for the electric measures. 

In the case of air source heat pump (“ASPH LO SPFP” in the program data), the evaluation team 
found that the algorithm documented for ASHP LO HSPF – Found HSPFbase = 7.0 in the file “A4-
1_Residential_Equipment_Measure_Table.pdf” did not factor in the heating kWh component. 
Therefore, the Annual kWh Impact data represented in the 2011 results understated the kWh 
impacts for this measure. The change resulted in a realization rate of approximately 198 percent. 

For gas measures, stated program algorithms did not provide similar savings results for the 
following measures: furnace<225 and boiler<300. The realization rate reflects the calculated 
savings results verified by the evaluation team. 
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The evaluation team made a number of modifications to the assumed inputs to arrive at verified 
results. The more considerable changes made to the algorithm inputs include the following: 

Equivalent Full Load Hours (EFLH): The ENERGY STAR® Central AC and ASHP excel 
calculators lists equivalent load hours for Moline, Illinois. Moline was selected as a location with 
available weather data that most closely reflected MidAmerican’s Illinois service territory. These 
values are higher than the EFLH driving the cooling and heating savings. The values in ENERGY 
STAR®, compared with those in the algorithm are as follows. 

 ENERGY STAR® Cooling = 830 EFLH 

 Air Conditioner <65 MBtuh – 602 in program algorithm 

 Air Conditioner ≥65 MBtuh – 602 in program algorithm 

 Room Air Conditioner – 826 in program algorithm 

 Air Source Heat Pump – 602 in program algorithm 

 ENERGY STAR® Heating = 2,260 EFLH 

 Air Source Heat Pump, Add-on Heat pump – 1,031 for heating 

Cooling and Heating Degree Days: The evaluation team obtained the heating and cooling degree 
days through the Iowa Environmental Mesonet through the Iowa State University Department of 
Agronomy (http://mesonet.agron.iastate.edu/climodat/). Moline Quad City International Airport was 
referenced, using the most recent available 30 year average from 1982 through 2011. The resulting 
modification changed the cooling and heating degree days. 

 Gas Furnace <225 MBtuh – Changed algorithm HDD from 6,645 to 6,194 

 Gas Boiler <300 MBtuh – Changed algorithm HDD from 6,645 to 6,194 

 CDD – analyzed with 1,001 CDD. 

b. In-service Rate Results 

The survey verified with customers the receipt of the following measures: 

 Central air conditioners 

 Heat pumps 

 Furnaces  

 Window air conditioners 

The survey also asked a number of questions to identify if there are any considerable issues with 
the engineering algorithms, such as equivalent full load cooling hours assumptions and baseline 
assumptions. 
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Based on a review of the program data, the evaluation team does not recommend any adjustments 
be made to these measures. All equipment was verified installed. Based on the limited data from 
the participant interview questions we do not recommend adjustments to the savings algorithms. 

c. Net-to-gross Results 

The net-to-gross results used for the previous May 23 report were based on stipulated values. 
These stipulated numbers were updated using the primary data collection conducted in June and 
July 2012.  

The evaluation team calculated net-to-gross ratios at the measure level. Note that the sample sizes 
for some measure reported are small and should be viewed with that consideration in mind.  

The net-to-gross results were applied to the program results at the measure-level to obtain 
program-level net-to-gross results reported within this document. Findings for kWh and therms net-
to-gross ratios are presented in Table 5-9 and Table 5-10. 

The total net-to-gross results presented in the table are based on customer surveyed, weighted to 
represent the population of savings sampled and surveyed. These results are slightly different than 
the program-weighted net-to-gross kWh and therms results presented in the summary tables 
throughout this report. This difference is primarily driven by the exclusion of measures from the 
primary data collection activities and inclusion of their stipulated values within the summary impact 
tables. Measures stipulated, and excluded from the total statistics in the tables below include grain 
dryers and desuperheaters.  

Table 5-9. Free-ridership and Net-to-gross Ratios for Residential Equipment Program  
by Measure (kWh) 

Sampled measure code Free-ridership Net-to-gross 
Sample 
size 

Central Air Conditioning Unit 73% 27% 73 

Heat Pump 67% 33% 22 

Water Heater 67% 33% 70 

Window Air Conditioner 99% 1% 16 

Total 69% 31% 181 

 

Table 5-10. Free-ridership and Net-to-gross Ratios for Residential Equipment Program  
by Measure (therms) 

Sampled measure code Free-ridership Net-to-gross 
Sample 
size 

Boiler 58% 42% 6 

Furnace 82% 18% 68 

Water Heater 82% 18% 70 

Total 81% 19% 144 
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The evaluation team also assessed unlike spillover. Unlike spillover was minimal for this program 
(one percentage point for kWh and two percentage points for therms savings). After a review of the 
survey data, particularly given education is not a direct component of this program’s design, we do 
not recommend including unlike spillover within this particular evaluation. We will further investigate 
the presence of unlike spillover through the Iowa evaluation. 

The net-to-gross ratios are low, especially for window air conditioners, central air conditioners, 
furnaces, and water heaters. A trend analysis showed that net-to-gross ratios increased for central 
air conditioners as the SEER levels increased (Figure 5-1).  

Figure 5-1. Net-to-gross Trend for Central Air Conditioners by SEER Levels 

 

In addition to reviewing efficiency levels of central air conditioners, we explored a number of 
hypothesis for the relatively low net-to-gross ratios for this program. Below we summarize those 
hypothesis and any relevant evaluation findings. 

1. Contractors are a substantial influence to the extent that customers’ self report data may 
not be accurate for a portion of respondents. Almost forty percent of respondents said the 
trade ally/contractors recommended they install the equipment, and of those over three-quarters 
rated the contractor influence a 7 or higher (on a 10 point scale where 10 was very influential). 
We asked customers an open-ended question assessing the influence of the program in their 
decision, and a considerable number of respondents said the program was not influential, that 
they just installed what the contractor recommended. 

The majority of measures offered through this Residential Equipment program are mid-
stream driven, meaning they are oftentimes promoted by contractors. It is not surprising that 
nearly half of customers therefore said that a contractor, retailer, or energy specialist 
recommended they purchase the high-efficiency measure rebated through the program.  

However, a substantial portion of customers interviewed (38 percent) said no one 
recommended they purchase the measure they received. This trend was most prevalent 
amongst central air conditioner purchasers (45 percent), water heater purchasers (42 
percent), and boiler purchasers (57 percent) who said no one made the recommendation to 
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them.  Additionally, customers that replaced their boilers and water heaters rated the age or 
condition of the old equipment more highly in terms of reasons for purchasing the 
equipment.  

Given the fact that most measures promoted through this program in Illinois are midstream 
driven equipment, the evaluation team believed it to be important to understand, from the 
contractor’s perspective, how the program influenced their recommendations and sales. It is 
important that the net impacts assessment represents program impacts at the various points 
of intended influence particularly for midstream programs. In the case of the Residential 
Equipment program, which in Illinois primarily promotes HVAC and water heating 
equipment, the influential points of contact clearly include contractors even if customer 
reported varying levels of influence amongst those contractors. 

To investigate the role of the Residential Equipment Program in influencing contractors to 
recommend program-qualifying equipment, and therefore more fully assess program 
influence on sales of equipment, the evaluation team conducted in-depth interviews with 12 
participating contractors in Illinois in August 2012. Most of these contractors also operated in 
Iowa.   

We attempted to reach high participating contractors, although did speak with contractors 
with fewer projects as well. This study resulted in the following key findings: 

 Among some groups of contractors, the program has a high level of influence on 
sales and recommendations. There is a group of contractors for which the program 
significantly impacts their business. This subsection further characterizes contractors, below. 

 Rebates for air conditioning do not, even among contractors influenced by the rebate, 
contribute significantly to sales of program-qualifying equipment. Contractors that 
indicated that they were influenced by the rebate to sell high-efficiency equipment often 
claimed that, while the rebate was influential in some of their sales, it was not significant 
enough to encourage most customers to upgrade to program qualifying equipment in the 
case of central air conditioning.  

 Training does not play a major role in influencing contractors and many have not 
participated in any form of training or received any information regarding program 
participation. Contractors in general expressed that training has not played a role in their 
participation. The few that mentioned training or information at all mentioned receiving 
program documentation at a yearly breakfast meeting, indicating that formal training is 
mostly absent from the experience of many contractors.  

Because this was a limited study and provided qualitative results, the results cannot be 
applied to the population of contractors. However, there were certain characteristics about 
these contractors and their various groups which may explain some aspects of their 
orientation towards the Residential Equipment program. We defined contractors into three 
groups: those who recommend and sell equipment based on the customer needs, 
regardless of efficiency levels (customer-driven); those that said they only promote 
equipment that is high efficiency, regardless of presence of a rebate offering (efficiency-
driven); and those that are highly influenced by the rebate and said their sales of high-
efficiency equipment would decrease if the rebate were no longer available (rebate-driven). 
It is within the rebate-driven group that the program is influencing.  
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Five of the 12 contractors interviewed were characterized as rebate-driven contractors. 
These contractors tended to have more projects rebated through the program and more 
employees than contractors in the other two groups. There was little difference in the 
number of years participating in the program (Table 5-11).  

Table 5-11. Residential Equipment Contractor Characteristics (n=12) 

Influence 
of rebate Type 

# 
projects 

# employ-
ees 

# years in 
the program 

Equipment sold 
through the 

program 

Equipment 
sales 

influenced 
by the 

program 

Not 
influenced 
by rebate 

Customer-
driven 17 2 14 

Furnaces, Central 
Air Conditioners None 

Customer-
driven 16 1 10 

Furnaces, Central 
Air Conditioners None 

Customer-
driven 25 4 10 

Furnaces, Boilers, 
Central Air 
Conditioners None 

Customer-
driven 43 4 13 

Furnaces, Central 
Air Conditioners None 

Customer-
driven 13 7 15+ 

Furnaces, Boilers, 
Central Air 
Conditioners None 

Efficiency-
driven 11 5 4 

Furnaces, Boilers, 
Central Air 
Conditioners None 

Efficiency-
driven 12 2 4 

Furnaces, Central 
Air Conditioners None 

Influenced 
by rebate 

Rebate-driven 187 8 10 
Furnaces, Central 
Air Conditioners 

Furnaces, 
Central Air 
Conditioners 

Rebate-driven 39 3 12 

Furnaces, Boilers, 
Heat Pumps, 
Central Air 
Conditioners 

Furnaces, 
Boilers 

Rebate-driven 28 20 Unknown 

Furnaces, Boilers, 
Water Heaters, 
Central Air 
Conditioners 

Furnaces, 
Boilers, 
Water 
Heaters 

Rebate-driven 96 52 3 Water Heaters 
Water 
Heaters 

Rebate-driven 24 15 2.5 

Furnaces, Boilers, 
Water Heaters, 
Central Air 
Conditioners 

Furnaces, 
Water 
Heaters 
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Contractors who said the rebate influenced their sales were most likely to specifically 
mention furnaces, boilers, and water heaters. Only one contractor interviewed said the 
program influenced the sales of central air conditioners. The finding in regards to central air 
conditioners is consistent with customer self-reports. The higher mention of rebate influence 
for boilers were also consistent with customers’ net savings results.  

"Furnaces - a huge influence. People like rebates, so they're more apt to say yes to the price 
of the furnace… 

“Well, our recommendations would change because we can help the customer take 
advantage of that rebate. Our recommendation does change because, ‘Hey, it may be more 
expensive, but you get this $300 off and you’re saving money on energy.’ 

One area where there was clear inconsistency between customer and contractor results was 
in the assessment of water heaters. Those contractors influenced by the rebate mentioned 
that the incentive was important in their sales; yet, water heater net-to-gross ratios were low 
(18 percent) according to customer self-reports.  

2. Contractors in Illinois are being influenced by years of experience working in Iowa. 
Approximately 93 percent of projects rebated in Illinois are by contractors that also operate in 
Iowa. The contractor survey verified that this statistic was accurate; all but one contractor 
interviewed operates in both states. Iowa has been running energy efficiency programs for over 
a decade. And the majority of contractors interviewed have said they participated in the program 
for over 10 years. It is possible that their participation in the Iowa market have changed their 
sales practices, perhaps to a greater extent than contractors working with other Illinois utilities.  

3. Contractors are selling equipment rebated through the program as standard practice. 
Contractors, for the most part, mentioned that they recommend varying levels of efficiency of 
equipment to customers as part of their standard practice, including the efficiency levels rebated 
through the program. As discussed above, though, the impact the program has had on their 
sales varies by contractor interviewed. The Iowa evaluation will attempt to quantify the standard 
efficiency levels being sold through the program to investigate the current baseline in that 
market; the sample size for this Illinois study was too small to provide any quantitative evidence. 

4. Customers are influenced by other incentives and credits in addition to the MidAmerican 
incentives. A third of customers said they received financial assistance from sources other than 
the program. Twenty percent of these customers said they received a rebate from the 
manufacturer and three quarters said they received a federal tax credit. It is difficult to 
disentangle the influence of the program from these external influences, especially the federal 
tax credit which may have been significant in their decisions.  

The Iowa study will sample more recent 2012 participants to identify if these external 
influences are potentially conflating the net-to-gross results. Funding sources may not be an 
explanatory factor given these are 2011 participants and the federal tax credit ended prior to 
that year, but it is worth investigating the potential for carry-over influences of the tax credit, 
as well as the impact of any recall issues. 

Although net savings are not required for compliance purposes, these findings point to the potential 
for program design changes to encourage the program to operate more cost-effectively and provide 
incentives where they promote the most value to ratepayers. As discussed further within this 
section, we recommend the program revisit the mix of measures rebated through this program, 
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specifically the window air conditioners and efficiency levels for HVAC equipment. The program 
may also want to consider increasing the incentive levels of water heating measures to reach 
customers that may not be driven by the current incentive offering. 

5.2.5 Recommendations  

Evaluation activities included two overarching initiatives as part of the impact evaluation: 
engineering review of algorithms and assumptions and the net-to-gross and verification analysis. 
Below we provide recommendations regarding impact assumptions, followed by recommendations 
for program design modifications based on the net savings review. 

a. Recommendations for Impact Assumptions 

Based on the impact evaluation results, we recommend MidAmerican make the following 
modifications to the savings calculations: 

 Include electric heat savings for ASHP measures, predicated on selecting appropriate 
baseline heating measures  

 Modify the EFLH to be consistent with the ENERGY STAR® Central AC and ASHP excel 
calculators using the Moline, Illinois area (830 EFLH for cooling and 2,260 EFLH for heating) 

 Modify the cooling and heating degree days for the gas furnaces and gas boilers to 6,194, 
consistent with the Moline Quad City International Airport location on the Iowa 
Environmental Mesonet 

 Develop Moline, Illinois specific factors for HDD, CDD, or EFLH within the Illinois TRM or 
utilize values and methods substantially similar to the Illinois TRM. 

Below are a number of additional impact evaluation efforts that could further improve the impact 
evaluation findings. We recommend inclusion of these activities in future evaluation efforts. 

 Research equipment baseline assumptions for market saturation and long term standards 
changes to assess impacts on equipment eligibility and program design 

 Consider equipment site visits on a sample basis to confirm presence of specified equipment 

 Review program documents to verify removed equipment age, condition, and performance, as 
well as new equipment specifications 

 Direct metering of samples of baseline and efficient equipment to determine equivalent hours of 
use, normalized to monitoring period weather patterns. 

Last, a number of algorithms used various coincidence factors (CF) to calculate the peak demand 
savings. The evaluation team has not analyzed the assumptions behind the CF factor multipliers. 
The savings peak demand savings estimates appear to be as we would expect for the measures; 
however, we recommend reviewing the assumptions and models that were used to determine the 
CFs. 
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b. Recommendations for Program Design Modifications 

Although an impact-related activity, net-to-gross analysis can be beneficial for informing program 
design issues. Based on the quantitative participant surveys and qualitative contractor interviews, 
we make the following program design recommendations for program consideration. 

 Remove the window air conditioning measures from the Residential Equipment program and 
potentially the entire portfolio of offerings. Customers nearly unanimously said they would 
have purchased the same window air conditioner without the program rebate resulting in a 1 
percent net-to-gross ratio for this particular measure.  

 Continue promoting furnace installations through the program. Although the net-to-gross 
results were low amongst furnace participant reports, contractors interviewed that sold 
furnaces said the rebate was important in their sales and/or recommendation offerings. 
Many of the furnace contractors interviewed said they did not believe they would be able to 
upsell to the higher efficiency equipment without the program. 

 Increase the efficiency requirements for central air conditioning. The program provides 
rebates for central air conditioning sales at with efficiency levels at or greater than 14 SEER. 
The customer self-report results indicated high free-ridership for this measure. Contractors 
also reported limited program influence on their sales of the equipment or customers’ 
decisions to purchase the equipment. However, a trend analysis did indicate a higher 
influence of the rebate and program offerings as the SEER level increased, with purchasers 
of SEER 16 equipment reporting lower levels of free-ridership than the lower efficiency 
alternatives. 

 Consider only providing an incentive for heat pumps to customers whose prior system are of 
a different heating type. Customers’ self-report net-to-gross ratios of heat pumps were 
relatively low (33 percent). About one-third of customers that received either air source or 
ground source heat pumps said they had a heat pump prior to program participation. These 
customers were least likely to say the rebate was influential in their decision to purchase a 
heat pump and most likely to say the condition of their old equipment influenced their 
decision to purchase the new measure. Contractors interviewed support this finding, as 
many said their customers had a heat pump prior to the program and that the program 
rebate did not influence their decision; the need to replace the heat pump was the deciding 
factor. The program may yield higher net savings if the program requirements are restricted 
to those customers without an existing heat pump. 

 Provide more targeted and focused training to contractors as program designs change. An 
important program design element for mid-stream program offerings (e.g., HVAC) is to 
provide training and support to contractors to encourage their promotion of higher efficiency 
offerings. This information dissemination is particularly important when programs undergo 
design changes and increase their participation requirements. The limited contractor 
interviews completed through this evaluation indicated that contractors are not partaking in 
many utility-supported trade ally events; the few contractors that said they did participate 
mentioned only limited participation through an annual breakfast meet-and-greet. 
MidAmerican should work with A-TEC, as lead implementation contractor for trade ally 
relations, to ensure that targeted trade ally outreach events are taking place and are 
effective. This issue will be further investigated through the process evaluation of 
MidAmerican’s Iowa programs. 
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5.3 RESIDENTIAL NEW CONSTRUCTION  

This section presents the detailed evaluation for the Residential New Construction program offering 
in MidAmerican’s Illinois service territory. 

5.3.1 Program Description 

MidAmerican works with home builders who build homes adhering to EnergyAdvantage® and/or 
ENERGY STAR® specifications. An objective of the offering is to help customers recognize and 
realize the long-term value inherent in energy-efficient new homes.  

The new homes program has been around for several years and the program design has 
essentially stayed the same since its inception. However, rebate levels have varied over time. The 
program is available to new single-family home construction and incentives are offered to home 
builders for constructing homes with greater energy efficiency. Home builders that wanted to 
participate in the EnergyAdvantage® New Homes program during 2011 had two options. Option 1 is 
the Builder Option Package (a prescriptive approach) and Option 2 is the ENERGY STAR®-Labeled 
Home version (a whole-house performance approach). Both options are discussed in more detail 
below. 

The new homes program targets builders and raters. The program relies heavily on the raters to 
market and administer the program to the builder community using the program rebates to the 
builder as an incentive for their participation. MidAmerican provides to builders educational 
offerings, training sessions, and quarterly meetings. MidAmerican has sporadically used consumer 
marketing pieces. However, because the program has always been fully subscribed they have not 
had to focus on marketing to a great extent.  

a. Builder Option Package (BOP) 

The MidAmerican program works directly with home builders adhering to program specifications. To 
participate in the Builder Option Package (BOP) approach, the builder must upgrade the home's 
heating and cooling system, insulation level, windows, doors, lighting, and appliances according to 
MidAmerican program specifications. The BOP track is slightly less stringent than the ENERGY 
STAR® track (the 2011 BOP is similar to the 2005 US EPA ENERGY STAR® BOP program 
requirements) and includes a list of measures updated to code7, though some measures installed 
go beyond code.  

While the BOP is a prescriptive measure program, specific measures are not rebated. Instead, once 
the paperwork has been checked by the implementation contractor, A-TEC Energy Corporation (A-
TEC) works to ensure the builder met all requirements, and one rebate is provided for the whole 
house. This is to ensure a more comprehensive energy efficiency program for new homes.  

One-hundred percent of BOP homes completed are verified by A-TEC. MidAmerican is considering 
ending this program track due to concerns that the program is not serving the whole-house as 
intended, thereby not serving the home as a system. According to staff interviews, from a building 
science perspective it is very difficult to ensure quality and the energy savings benefit unless a 
whole-house approach is taken. 

                                                

7
 Some measures installed through this track actually go beyond the minimum specification 
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b. ENERGY STAR®-Labeled Homes 

ENERGY STAR® requirements allow a builder to customize a home to account for unique features 
of a particular home design. Builders wishing to receive ENERGY STAR® certification for their 
homes must work with a RESNET-certified home energy rater (HERS Rater). Either the builder or 
the rater must pre-enroll each home with the program prior to drywall installation.  

Raters are qualified third-parties hired (and paid for) by the builder. MidAmerican employs a 
program-specific quality assurance protocol that entails the program implementation contractor (A-
TEC) performing in-field quality control review (QC) on a sample of homes; each home undergoing 
QC involves two site inspections. 

Every home certified via the ENERGY STAR® program undergoes design review through the 
energy rating process. Each home is modeled in the energy rating software and improvements 
above and beyond the minimum ENERGY STAR® thresholds can be recommended. Because 
MidAmerican adopts the EPA’s ENERGY STAR® Home guidelines, more information can be found 
at www.energystar.gov. 

As the EPA unveils its revised ENERGY STAR® Home guidelines (Version 3.0), MidAmerican 
foresees having to engage the end user more vigorously to market the updated version of ENERGY 
STAR® homes. A key incentive, and form of marketing support, has ended as of December 31, 
2011. There had been a $2,000 federal Energy Policy Act of 2005 (EPAct 2005) builder tax 
incentive for constructing efficient homes. Unless the US Congress extends this popular credit, this 
will likely have an effect on the number of new homes completed through the program, as the 
$2,000 tax credit often helped cover the incremental costs of building a more energy efficient home.  

The trade ally group consists of a wide-ranging network including certified HERS raters (the primary 
driver of program marketing), builders, HVAC contractors, insulators, and various associations (e.g., 
Home Builders, material vendors, etc.). HERS raters are not widely available, allowing do-it-yourself 
builders to still participate through the BOP track and provide energy-saving homes.  

Table 5-12 shows the budget (including incentive and non-incentive costs) for the program 2011.  

Table 5-12. Target and Actual Budget and Savings for the  ENERGY STAR
®
- 

Labeled Home Program in 2011 

 
Actual Budget 

Percent to 
Budget 

KWh Budget $18,460 $25,000 74% 

Gas Budget $13,557 $25,000 54% 

Source: 1211 EE monthly report – all states.xls provided by MidAmerican 

5.3.2 Evaluation Methods 

This section describes the analytic methods and data collection activities implemented as part of 
the CY2011 impact evaluation of the Residential New Construction program.  

Table 5-13 documents the activities for the Illinois impact evaluation. Due to the limited number of 
participants in Illinois, the evaluation focused on estimating and verifying program impacts, 
specifically desk reviews.  

http://www.energystar.gov/
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For this report, the evaluation conducted reviews of the engineering algorithms documented by 
MidAmerican for reasonableness. The inputs were assessed as well as the resulting savings 
accounting for the inputs. The evaluation team also reviewed the Illinois TRM to assess potential 
variations in inputs and methods from those implemented in Iowa and discussed current codes and 
standards with a code official in Illinois. Last, the evaluation team reviewed most of the HERS 
reports (the implementation contractor provided five of the six project files for review).  

No primary data net-to-gross activities were completed for this program. As a result, stipulated net-
to-gross values were leveraged.  

Table 5-13. Residential New Construction Program Evaluation Activities 

  Evaluation Activities 

Evaluation Impact Approach 

• Engineering Review: Conduct a desk review of a sample of 
participants by reviewing project files, project analysis reports, 
and other data. Confirm data inputs, stipulated assumptions (if 
appropriate), and engineering algorithms and calculations. 
Depending on the reliability and accuracy of the data, based 
on earliest reviews, the evaluation will complete desk reviews 
with a census of participants in Illinois.  

Primary Data Collection 
Activities 

• Program staff interviews: Conduct up to five in-depth interviews 
of utility program staff, program implementation contractor 
staff, HERS raters, and quality control contractor.  

5.3.3 Sampling 

No primary data collection with customers is planned for this evaluation period.  

5.3.4 Program Level Results 

The Residential New Construction program was a relatively small portion of the residential savings 
for MidAmerican Illinois accounting for seven percent of the residential kWh and kW ex-ante 
impacts and three percent of the residential therms ex-ante impacts.  
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Table 5-14 presents the impact results of the Residential New Construction program. The 
realization rate is lowest among all residential and nonresidential programs: 12 percent for electric, 
20 percent for peak kW, and 30 percent for therms savings. The net-to-gross ratios are stipulated 
were not reassessed in this evaluation period. 
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Table 5-14. Residential New Construction Ex-Ante, Ex-Post, and Net Impacts 

Measure Category 
Ex-Ante 

Gross (kWh) 
Ex-Post 

Gross (kWh) 
kWh Realization 

Rate 
Ex-Post Net 

(kWh) 
Net-to-

Gross Ratio 

Central Air Conditioner 100 225 224% 213 95% 

Desuperheater 2,190 3,575 163% 3,396 95% 

Heat Pump 33,122 17,161 52% 16,303 95% 

Shell 229,913 7,537 3% 7,160 95% 

Thermal Door 729 80 11% 76 95% 

Thermostat 3,726 346 9% 329 95% 

Water Heater 239 510 213% 485 95% 

Whole House Approach 8,180 3,036 37% 2,884 95% 

Total kWh 278,201 32,470 12% 30,847 95% 

Measure Category 
Ex-Ante 

Gross (kW) 
Ex-Post 

Gross (kW) 
kW Realization 

Rate 
Ex-Post Net 

(kW) 
Net-to-

Gross Ratio 

Central Air Conditioner 0.1 0.3 234% 0.3 95% 

Desuperheater 0.2 0.2 100% 0.2 95% 

Heat Pump 2.6 2.7 106% 2.6 95% 

Shell 59.3 6.5 11% 6.2 95% 

Thermal Door - 0.3 N/A 0.2 95% 

Thermostat 1.0 0.5 53% 0.5 95% 

Water Heater 0.0 0.0 100% 0.0 95% 

Whole House Approach 10.7 4.2 40% 4.0 95% 

Total kW 74.0 14.9 20% 14.1 95% 

Measure Category 

Ex-Ante 
Gross 

(Therms) 

Ex-Post 
Gross 

(Therms) 
Therms 

Realization Rate 
Ex-Post Net 

(Therms) 
Net-to-

Gross Ratio 

Furnace 141 165 118% 132 80% 

Shell 4,548 245 5% 196 80% 

Thermal Door 14 5 34% 4 80% 

Thermostat 58 45 78% 36 80% 

Water Heater 9 12 139% 10 80% 

Whole House Approach 2,412 1,662 69% 1,330 80% 

Total Therms 7,182 2,134 30% 1,707 80% 

a. Verification of Impacts 

The Residential New Construction program certified five homes through the BOP option and six 
homes through the HERS option. For the six HERS homes, the evaluation team was able to review 
five of the energy modeling files and compare results to program claimed savings. In the case of the 
BOP approach, a single home had reported natural gas savings from eight measures, while five 
homes reported a total of 37 individual measures from reported savings.  

For the HERS homes, the evaluation team found that the program utilized an assumed baseline 
based upon a 2004 International Energy Conservation Code (IECC). Since the time of the 2004 
IECC, Illinois has adopted the 2006 IECC and 2009 IECC. Based on discussions with local code 
officials, the evaluation team selected the 2006 IECC as the more appropriate baseline from which 
to measure savings. Using the 2006 IECC, the evaluation team found that savings for these homes 
were overstated by the program. 
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For BOP homes, the evaluation team identified a substantial overstating of savings. By way of 
example, the single natural gas heated home had a total claimed savings of 4,770 therms per year 
for a 4,400 square foot home. Such a home would not consume such a large amount of natural gas, 
and the savings are in excess of typical consumption; a physical impossibility. A similar issue for 
specific measures is also manifest for electrical energy savings. The measures with large 
overstatements of savings relate to insulation and infiltration control. For the measures without 
apparent large overstatements, savings were similar to stated algorithms with similar savings rates 
calculated by the evaluation team. Savings calculations were adjusted by both CDD and HDD, and 
equivalent full load hours per the climate in Moline, Illinois compared to those estimates used to 
represent Iowa as a whole in the stated algorithms. 

The evaluation team speculates, but has not confirmed, several possible reasons for the 
overstatement of savings for some BOP measures: 

 Data entry error 

 Database programming with a misplaced decimal point 

 Errors that covert BOP natural gas savings to kWh (100,000/3,413) 

 Errors that convert BOP kWh to therms (3,413/100,000) 

 Errors related to kWh and therms conversions that grossly overstate baseline conditions 

 Fundamental modeling errors. 

Because not all measures exhibited the gross overstatements of savings and conversion of kWh to 
therms (and vice versa), results in savings much closer to stated algorithms suggest that this error 
can be avoided in the future with a careful review of internal program protocols.  

The evaluation team did review BOP homes for baseline assumptions regarding insulation. In all 
cases, reasonable baseline conditions were present; although specific code compliance could not 
be confirmed due to the component nature of the program. We made a number of modifications to 
the assumed inputs to arrive at verified results for BOP home measures. The significant changes 
made to the algorithm inputs include the following: 

Equivalent Full Load Hours (EFLH): The ENERGY STAR® Central AC and ASHP excel calculators 
lists equivalent load hours for Moline, Illinois. Moline was used as a proxy to account for the general 
climate most similar to MidAmerican’s Illinois territory. These values are higher than the EFLH driving 
the cooling and heating savings. The values in ENERGY STAR®, compared with those in the algorithm 
are as follows. 

 ENERGY STAR® Cooling = 830 EFLH 

 Air Conditioner <65 MBtuh – 602 in program algorithm 

 Air Source Heat Pump – cooling analyzed with 830 

 ENERGY STAR® Heating = 2,260 EFLH 

 Air Source Heat Pump, Add-on Heat pump – 1,031 for heating. 
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Cooling and Heating Degree Days: The evaluation team obtained the heating and cooling degree 
days through the Iowa Environmental Mesonet through the Iowa State University Department of 
Agronomy (http://mesonet.agron.iastate.edu/climodat/). Moline Quad City International Airport was 
referenced, using the most recent available 30 year average from 1982 through 2011. The resulting 
modification changed the cooling and heating degree days. 

 HDD – analyzed with 6,194 HDD 

 CDD – analyzed with 1,001 CDD. 

In summary, the following lists the major points of analysis departure from the stated algorithms: 

 Ground Source Heat Pump programmable thermostat savings were only included for cooling 
savings due to set-back recovery loads triggering back-up heating systems 

 Water heater baseline set at minimum federal standard against which to compare stated high 
efficiency water heater savings 

 Thermal door savings based on calculated heat loss impact per the HomeCheck® program wall 
insulation algorithm 

 Desuperheater savings based on meeting 25 percent of hot water load. 

5.3.5 Recommendations 

Below are a number of additional impact evaluation efforts that could further improve the impact 
evaluation findings for this program: 

 Conduct a baseline study of general residential new construction building techniques and code 
enforcement to develop baseline conditions of residential new construction specific to each 
critical geography (e.g., state-specific and climate zone specific). While utilizing IECC 2006 may 
be a logical approach to establishing baseline parameters, this approach assumes that builders 
and code enforcement understand the code and are fully complying with the code. It also has an 
embedded assumption that they are not building beyond minimal code requirements 

 Consider sampled on-site reviews of stated conditions and measures for the new home. 
Compare observed conditions to reported conditions and re-analyze the home or component 
features using REM/rate software 

 Review back-up documentation for a sample of customers, such as application forms and 
invoices. 

Based on the impact evaluation results, we recommend MidAmerican make the following 
modifications: 

 For HERS homes, update baseline to match the 2006 IECC with consideration for program 
design and baseline set at the 2009 IECC. Modify the EFLH to be consistent with the ENERGY 
STAR® Central AC and ASHP values using the Moline, Illinois area (830 EFLH for cooling and 
2,260 EFLH for heating) or adapting the Illinois TRM EFLH to align with Moline,  Illinois 

http://mesonet.agron.iastate.edu/climodat/
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 Modify the cooling and heating degree days for the gas furnaces and gas boilers to 6,194, to be 
consistent with the Moline Quad City International Airport location on the Iowa Environmental 
Mesonet 

 Document all baseline and calculations used to generate program savings values to ensure 
clarity and to illustrate agreement with stated algorithms. 

5.4 NONRESIDENTIAL NEW CONSTRUCTION  

This section presents the detailed evaluation for the 2011 Nonresidential New Construction 
program in MidAmerican’s Illinois service territory.  

5.4.1 Program Description 

MidAmerican’s Nonresidential New Construction program is a mature program designed to increase 
adoption of energy-efficient strategies in new or significantly remodeled nonresidential buildings. 
Incentives are available to help offset higher initial costs associated with the design and installation 
of energy-efficient options. Eligible projects must be within MidAmerican’s service territory and the 
customer must purchase retail electricity from MidAmerican on a nonresidential tariff.  

The program offers: 

 Energy design assistance. The program implementation contractor first screens a project to 
ensure it is a good candidate for the program. Once the project is accepted, the contractor 
works with the owner’s design team to model the building and to help the team choose among 
“bundles” of energy-efficiency improvements  

 Design team participation incentives. After the design team participates in the analysis of 
energy-efficiency options, it receives an incentive based on building size  

 Construction incentives. The building owner receives incentives based on verified energy 
savings. The program requires energy performance of at least 15 percent beyond building code 

 Energy verification. The program implementation contractor measures and verifies savings 
after occupancy. 

Targeting building owners, architecture and engineering firms, developers, and design/build firms, 
the program brings the design team together with MidAmerican’s implementation contractor to 
support integrated building system analysis. Through this collaborative process, “bundles” of 
efficiency strategies are identified for the owner to consider, and services and incentives are 
provided to all players.  

The program tailors its services and incentives differently, depending upon the size and complexity 
of the building, and upon the formality of the building-design process. Projects that offer more time 
to consider efficiency options, and which also tend to be larger (typically 50,000 square feet or 
more), receive extensive analysis of dozens of energy-efficient strategies potentially adaptable to 
the building, as well as detailed design specifications for measures selected. Smaller projects 
(typically between 25,000 and 50,000 square feet) that have shorter design periods tend to have 
fewer decision-makers and to move faster, so design assistance becomes more condensed.  
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The program design includes four specific tracks, each providing a different level of service or 
targeting a different type of participant: 

 Custom Energy Design Track is targeted to customers that want to pursue energy efficiency 
strategies such as those promoted through ENERGY STAR® Buildings 

 Custom Plus Track is targeted to customers that want to pursue nationally certified market 
transformation-type program such as Leadership in Energy and Environmental Design (LEED) 

 Volume Build is targeted to customers that want to construct similar facilities in multiple 
locations 

 Quick Energy Design Track is the fast-tracked component of the program, targeted at 
customers with simpler energy efficiency strategies. 

Only two customers participated in this program within this program cycle, one project complete in 
2010 and one project complete in 2011. Table 5-15 shows the budget (including incentive and non-
incentive costs) for 2011.  

Table 5-15. Target and Actual Budget and Savings  
for the Nonresidential New Construction Program in 2011 

 
Actual Budget 

Percent to 
Budget 

KWh Budget $149,214 $450,000 33% 

Gas Budget $41,074 $30,000 137% 

Source: 1211 EE monthly report – all states.xls provided by MidAmerican 

5.4.2 Evaluation Methods 

Table 5-16 documents the activities planned for this program evaluation in Illinois. The evaluation 
focuses specifically on estimating and verifying program impacts, including net-to-gross. The 
Nonresidential New Construction program is in progress, and results presented in this report are 
stipulated.   
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Table 5-16. Nonresidential New Construction Program Evaluation Activities 

  Evaluation Activities 

Evaluation Impact Approach 

• Desk and engineering review: Review measure algorithms, input 
assumptions, and the resulting savings values. The input assumptions 
and resulting savings values will be reviewed and compared to 
expected values based on a desk review, a literature review including 
technical reference manuals from other states and utilities and other 
sources. In Illinois, will sample a census of projects for the desk review, 
including 2009 and 2010 projects if based on 2011 population sizes.  

• Tracking system analysis: Confirm that the values in the tracking 
system are consistent with the expected values, based on the formula 
and input assumptions provided. The information from the 
documentation and the customer interview will be reinserted into the 
engineering algorithm to determine an adjusted savings value. All 
adjustments will be clearly described. 

Primary Data Collection 
Activities 

• Program staff interviews: Conduct in-depth interviews with the product 
manager and program implementation contractors.  

5.4.3 Sampling 

The evaluation plan does not include surveys with customers or contractors. Sampling is not 
relevant for this program.  

5.4.4 Program Level Results 

The Nonresidential New Construction program represents a small portion of the nonresidential 
savings within MidAmerican Illinois’ portfolio, accounting for less than one percent of kWh, one 
percent of kW, and six percent of nonresidential ex-ante therms savings.  
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Table 5-17 details the savings reported through the program database. No evaluation on this 
program has taken place; a stipulated 100 percent realization rate is applied. The net-to-gross 
ratios are also stipulated at 59 percent based on an evaluation produced for Commonwealth Edison 
in Plan Year 28. 
  

                                                

8
 Energy Efficiency / Demand Response Plan: Plan Year 2 (8 6/1/2009–5/31/2010) Evaluation Report: Nonresidential New Construction 

presented to Commonwealth Edison Company (December 21, 2010). 
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Table 5-17. Nonresidential New Construction Ex-Ante, Ex-Post, and Net Impacts 

Measure Category 
 Ex-Ante Gross 

(kWh)  
 Ex-Post Gross 

(kWh)  

kWh 
Realization 

Rate 
 Ex-Post 

Net (kWh)  

Net-to-
Gross 
Ratio 

Program 61,404  61,404  100% 36,228  59% 

Total kWh 61,404  61,404  100% 36,228  59% 

Measure Category 
 Ex-Ante Gross 

(kW)  
 Ex-Post Gross 

(kW)  
kW Realization 

Rate 
 Ex-Post 
Net (kW)  

Net-to-
Gross 
Ratio 

Program 14  14  100% 8  59% 

Total kW 14  14  100% 8  59% 

Measure Category 
 Ex-Ante Gross 

(Therms)  
 Ex-Post Gross 

(Therms)  

Therms 
Realization 

Rate 

 Ex-Post 
Net 

(Therms)  

Net-to-
Gross 
Ratio 

Program 4,420  4,420  100% 2,608  59% 

Total Therms 4,420  4,420  100% 2,608  59% 

5.4.5 Recommendations 

The evaluation team currently has no recommendations to report for this program. 

5.5 NONRESIDENTIAL CUSTOM  

This section presents the detailed evaluation for the 2011 Nonresidential Custom Equipment 
program in MidAmerican’s Illinois service territory.  

5.5.1 Program Description 

MidAmerican’s Nonresidential Custom program is a mature program designed to encourage 
customers to buy and install electrical and natural gas high-efficiency equipment and systems in 
existing buildings. Projects brought in under the Custom program tend to be large space heating 
and cooling systems, and controls systems that do not fit easily under MidAmerican’s other rebate 
programs. The program targets such applications as energy management, compressed air, and 
refrigeration systems. 

Incentive levels are based on the equipment’s incremental costs, peak demand and annual energy 
use reductions, and annual energy cost savings. Financial incentives are calculated to be the 
equivalent of three years of savings if the payback is over three years. If the measure has a two-
year payback, the incentive is equivalent to two years of savings. 
Working with MidAmerican’s staff, the program implementation contractor, The Energy Group, 

assists customers with applications, conducts outreach to trade allies, and provides general 

oversight. MidAmerican staff provides the demand system analysis, and the program fulfillment 

contractor, A-TEC, processes the rebate applications and updates MidAmerican’s energy efficiency 

database. 

Table 5-18 shows the budget (including incentive and non-incentive costs) for 2011.  
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Table 5-18. Target and Actual Budget and Savings for the Nonresidential Custom Program in 2011 

 
Actual Budget 

Percent to 
Budget 

KWh Budget $69,105 $20,000 346% 

Gas Budget $12,906 $20,000 65% 

Source: 1211 EE monthly report – all states.xls provided by MidAmerican 

5.5.2 Evaluation Methods 

Table 5-19 documents the activities that were completed as part of the Illinois impact evaluation for 
the Nonresidential Custom program. The evaluation focused specifically on estimating and verifying 
program impacts, including net-to-gross. A separate, more comprehensive evaluation with Iowa 
customers will include a process evaluation as well as impact. 

The evaluation team completed documentation desk reviews, on-site inspections, and customer 
interviews to estimate program impacts. The savings for the program are calculated based on 
custom calculations, which are developed based on the individual projects that are completed.  

Table 5-19. Nonresidential Custom Equipment Program Evaluation Activities 

  Evaluation Activities 

Evaluation Impact Approach 

• Desk and engineering review: For Illinois projects, review a census of project 
files to assess measure algorithms, input assumptions, baseline conditions, and 
the calculated savings values. 

• Tracking system analysis: Confirm that the values in the tracking system are 
consistent with the expected values, based on the formula and input 
assumptions provided. 

• On-site data collection: For Illinois projects, on-sites will be completed and 
meters put in place for a census of program participants to verify efficient 
equipment usage.  

• Net-to-gross: Estimate net-to-gross using a self-report battery, customized to 
obtain more in-depth data and develop case studies.  

Primary Data Collection 
Activities 

• Participant customer surveys: Complete customer surveys to assess customer-
specific net-to-gross ratios and assess limited process issues. Survey a census 
of program participants (up to 10).  

• On-site surveys: Conduct on-site visits and metering with a census of projects, 
up to 10, to verify measure impacts.  

• Program staff interviews: Conduct in-depth interviews with the product manager 
and program implementation contractors.  

5.5.3 Sampling 

A census of the four 2011 projects were selected for the on-sites and net-to-gross analysis. Projects 
were classified into three measure groups: lighting, HVAC (efficient boiler), and refrigeration (LED 
case) lighting.  

All projects received the on-site assessment. Decision-makers of three of the four projects were 
surveyed, representing 88 percent of the kWh and 100 percent of the therms savings.  
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5.5.4 Program Level Results 

The Nonresidential Custom program was a relatively small portion of the nonresidential savings for 
MidAmerican Illinois and included only four projects for the 2011 program year. The projects 
included two projects for the installation of LED lighting for refrigerated cases, one efficient modular 
boiler project, and one efficient lighting project.  

Table 5-20 presents the impact results of the Nonresidential Custom program. The realization rate 
is 83 percent for electric and 36 for peak kW savings. The reduction in electric savings is primarily 
driven by the loss in the efficient boiler (recorded incorrectly in the electric measures table), and the 
case where LED case lighting was not installed. The ex-ante therms savings was initially zero, but 
increased as a result of the moving the efficient boiler into the therms measure table. These issues 
are discussed further below. 

Table 5-20. Nonresidential Custom Ex-Ante, Ex-Post, and Net Impacts 

Measure Category 
Ex-Ante Gross 

(kWh) 
Ex-Post Gross 

(kWh) 

kWh 
Realization 

Rate 
Ex-Post 

Net (kWh) 

Net-to-
Gross 
Ratio 

HVAC 6,724 - 0% - N/A 

Lighting 32,913 38,562 117% 24,294 63% 

Refrigeration 
Lighting 

270,077 218,017 81% 200,576 92% 

Total kWh 309,714 256,579 83% 224,870 88% 

Measure Category 
Ex-Ante Gross 

(kW) 
Ex-Post Gross 

(kW) 
kW Realization 

Rate 
Ex-Post 
Net (kW) 

Net-to-
Gross 
Ratio 

HVAC 72.9 - 0% - N/A 

Lighting 11.9 14.0 117% 8.8 63% 

Refrigeration 
Lighting 

22.0 24.9 113% 22.9 92% 

Total kW 106.9 38.9 36% 31.7 82% 

Measure Category 
Ex-Ante Gross 

(Therms) 
Ex-Post Gross 

(therms) 

Therms 
Realization 

Rate 

Ex-Post 
Net 

(Therms) 

Net-to-
Gross 
Ratio 

HVAC - 2,881 N/A 1,815 63% 

Total Therms - 2,881 N/A 1,815 63% 

a. Verification of Impacts 

Based on a review of the tracking system and the documentation provided for each project, two 
discrepancies were identified. First, the efficient modular boiler project had incorrectly claimed 
electrical energy savings instead of the therm savings calculated in the project documentation. 
Second, for one of the two LED lighting projects, the savings in the tracking system could not be 
matched with any information in the supplied project documentation.  

Additionally, the savings for the one lighting project were increased based on the observed 
schedule from the timer system that controlled the efficient lighting system. However, the savings 
associated with the two LED lighting projects were decreased, due to the quantities installed not 
being consistent with the claimed quantities. Although the cause of the discrepancy is not clear, it 
appeared that the lighting contractor had neglected to replace all of the lights intended to be 
replaced based on the scope of work.  
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Due to the limited number of projects and technologies, no conclusions could be made as to the 
appropriateness of the rigor associated with most of the calculations. However, it should be noted 
that the savings for the modular boiler system were based on an assumed percent reduction in 
energy consumption, compared to the prior year’s usage. No documentation or supporting 
information was included to support or document the source of the assumed percent reduction in 
usage. The assumed value appeared high based on expected savings.  

Below we indicate the major factors driving savings differences between the evaluation team’s 
calculations and MidAmerican’s claimed savings: 

 Adjustments in lighting hours of operation 

 Revising boiler savings claims to therm savings from electric savings 

 Revising boiler savings to better reflect expected system efficiency increases 

 Revising savings to account for non-installed equipment. 

b. Net-to-gross Results 

The evaluation team interviewed decision makers representing three of the four projects included in 
the program in 2011. The program-weighted net-to-gross results, by fuel type, were 88 percent for 
kWh and 63 percent for therms.  

Note that the gas savings are only based on one project. The gross savings were also reduced 
based on revisions to baseline assumptions. Therefore, the evaluation team opted to use a 
stipulated value for the therms savings using the PY3 evaluation report for Commonwealth Edison’s 
Smart Ideas for your Business Custom Program9. Further evaluation efforts should continue to 
assess net-to-gross to supplement the small sample size from this study. 

5.5.5 Recommendations  

No additional verification activities are recommended for the Nonresidential Custom program for 
this program year. Future evaluations should continue to verify impacts through on-site interviews. 
Additionally, we recommend net-to-gross continue to be assessed with future program participants. 

In regards to modifications for future activities to improve the accuracy of program impacts, we 
make the following recommendations: 

 Ensure that the claimed project savings are consistent with the final calculated savings 

 Continue to verify installation of equipment incented 

 Document the sources for variables utilized in custom calculations to ensure clarity, 
transparency, and accuracy and include manufacturer specifications, when applicable. 

                                                

9
 Energy Efficiency / Demand Response Plan: Plan Year 3 (6/1/2010–5/21/2011) Evaluation Report: Smart Ideas for your Business 

Custom Program presented to Commonwealth Edison Company (May 16, 2012). 
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5.6 NONRESIDENTIAL ENERGY ANALYSIS  

This section presents the detailed evaluation for the 2011 Nonresidential Energy Analysis (NEA) 
program in MidAmerican’s Illinois service territory.  

5.6.1 Program Description 

Targeting MidAmerican’s larger nonresidential electricity and gas customers, NEA offers a more 
comprehensive approach to analyzing energy-efficiency opportunities than MidAmerican’s other 
nonresidential programs. The program’s theory is that opportunities to assess a building using a 
comprehensive “whole building” approach will encourage a broader implementation of efficiency 
measures.  

In general, customers with buildings and facilities of 50,000 square feet or larger are eligible to 
participate in NEA, although exceptions are made for complex, smaller facilities.  

This is a multi-pronged audit program that drives customers into other nonresidential programs. 
First, participants receive a free walk-through audit to assess facility energy use. Based on this 
initial walk-through audit, customers are offered the opportunity to assess the systems their 
organization have in place to manage energy costs. Customers receive written reports detailing the 
results of their energy audits and, if one occurred, their diagnostic session. 

The walk-through audit may result in a recommendation that a more detailed study take place. For 
these cases, MidAmerican will share the cost of the detailed study.  

Customers can choose to elect to participate in EfficiencyPartners® if they create an action plan to 
implement some of the upgrades suggested in their walk-through audit report. Additionally, if any 
recommendations are implemented and rebated through MidAmerican’s nonresidential program, 
the full cost of the detailed audit will be paid by MidAmerican.  

All NEA participants are encouraged to offset the cost of recommended measures by applying for 
MidAmerican incentives offered through other programs. If customers apply and receive rebates 
offered through other nonresidential programs, NEA captures the savings. The audit report also 
satisfies the Custom program’s requirement for preliminary approval of the equipment, subject to 
further analysis of the final equipment specifications. 

NEA is heavily marketed through the Key Account Managers (KAMs). The KAMS typically are the 
first point of contact with these customers, and do the initial assessments to evaluate customers’ 
interest and eligibility to participate in the program.  

The NEA program implementation contractor, Nexant, conducts the energy audits, and provides 
project management services and outreach to key trade allies, such as consulting engineers and 
equipment specialists. For recommended equipment that falls under the Custom program, 
members of MidAmerican’s Regulatory Group calculate cost-effectiveness, payback, and 
incentives, and code the information for installed equipment into the Energy Efficiency Information 
System (EEIS) program-tracking database, the older of MidAmerican’s two tracking systems.  

This is a mature program, although it was redesigned in the latter part of 2005 and early 2006. The 
program redesign was motivated by the fact that the program was not moving customers toward 
more comprehensive upgrades. The redesigned program integrated the EfficiencyPartners® path to 
encourage the whole-building approach. 
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In 2011, MidAmerican altered the incentive structure for the EfficiencyPartners® path to a tiered 
system. Program participants now receive the initial incentive equal to that of the custom or 
equipment incentives for upgrades, and then receive the additional incentive laid out in the 
EfficiencyPartners® track upon completion of the next project in their comprehensive 
EfficiencyPartners® plan. Table 5-21 shows the budget (including incentive and non-incentive costs) 
for 2011.  

Table 5-21. Target and Actual Budget and Savings for the Nonresidential Energy Analysis  
Program in 2011 

 
 Actual   Budget  

Percent to 
Budget 

KWh Budget $1,008,806 $1,020,000 99% 

Gas Budget $114,865 $430,000 27% 

Source: 1211 EE monthly report – all states.xls provided by MidAmerican 

5.6.2 Evaluation Methods 

This section describes the analytic methods and data collection activities implemented as part of 
the CY2011 impact evaluation of the Nonresidential Energy Analysis program, including the data 
sources and sample designs used as a basis for the data collection activities. 

Table 5-22 documents the activities that were completed as part of the Illinois impact evaluation. 
The evaluation focused specifically on estimating and verifying program impacts, including net-to-
gross. A separate, more comprehensive evaluation with Iowa customers will include a process 
evaluation as well as impact. 

Thirty-six of the 38 measures had on-site inspections completed as well as a customer interview. 
Metering equipment was installed to verify hours of operation as well as motor load factors and VFD 
loading profiles.  
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Table 5-22. Nonresidential Energy Analysis Program Evaluation Activities 

  Evaluation Activities 

Evaluation Impact Approach 

• Desk and engineering review: For Illinois projects, review a census of project files 
to assess measure algorithms, input assumptions, baseline conditions, and the 
calculated savings values. 

• Tracking system analysis: Confirm that the values in the tracking system are 
consistent with the expected values, based on the formula and input 
assumptions provided. 

• On-site data collection: For a subset of the projects reviewed, an on-site 
inspection will be completed. All adjustments will be clearly described. A census 
of program participants will be selected for on-site visits and metering in Illinois 
(up to 12 customers).  

• Net-to-gross: Estimate net-to-gross using a self-report battery, customized to 
obtain more in-depth data and develop case studies 

Primary Data Collection 
Activities 

• Participant customer surveys: Complete customer surveys to assess customer-
specific net-to-gross ratios and assess limited process issues. Survey a census 
of program participants (up to 5).  

• Program staff interviews: Conduct in-depth interviews with the product manager 
and program implementation contractors.  

5.6.3 Sampling 

A census of projects was selected for on-site visits and interviews. The evaluation team was able to 
reach and visit all project sites.  

Similarly, the net-to-gross evaluation attempted to reach a census of these program participants. 
The evaluation team spoke with a representative from seven of the nine facilities, representing  
81 percent of kWh and 100 percent of therms savings. 

5.6.4 Program Level Results 

The Nonresidential Energy Analysis program was a large portion of the nonresidential savings for 
MidAmerican Illinois portfolio of programs, accounting for 54 percent and 35 percent of the 
nonresidential electrical energy and demand savings as well as 29 percent of the natural gas 
savings (all ex-ante). The savings were achieved through the completion of 38 measures at nine 
distinct customer facilities. Projects completed were predominantly lighting projects, but also 
included HVAC system upgrades, compressed air system upgrades, VFD installations, and shell 
improvements.  

Table 5-23 presents the impact results of the NEA program. The realization rate is 122 percent for 
electric, 175 percent for peak kW, and 114 percent for therms savings. The increased ex-post 
results are primarily a result of adjustments in hours of operation to account for annual operating 
schedules. The net-to-gross ratio is approximately 63 percent and 80 percent for kWh and therms, 
respectively. 
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Table 5-23. Nonresidential Energy Analysis Ex-Ante, Ex-Post, and Net Impacts 

Measure Category 
Ex-Ante Gross 

(kWh) 
Ex-Post 

Gross (kWh) 
kWh Realization 

Rate 
Ex-Post Net 

(kWh) 
Net-to-Gross 

Ratio 

Compressed Air 69,611 47,788 69% 29,629 62% 

HVAC 151,698 142,972 94% 88,643 62% 

Insulation 2,220 643 29% 399 62% 

Lighting 4,183,877 5,331,944 127% 3,412,444 64% 

Motors 200,732 177,369 88% 48,651 27% 

Refrigeration 3,600 169 5% 105 62% 

Thermal Door 257,720 257,720 100% 159,786 62% 

Total kWh 4,869,458 5,958,605 122% 3,739,656 63% 

Measure Category 
Ex-Ante Gross 

(kW) 
Ex-Post 

Gross (kW) 
kW Realization 

Rate 
Ex-Post Net 

(kW) 
Net-to-Gross 

Ratio 

Compressed Air 24 24 99% 15 62% 

Insulation 9 - 0% - N/A 

Lighting 338 639 189% 409 64% 

Motors 1 1 56% 0 62% 

Thermal Door 35 35 100% 21 62% 

Total kW 406 709 175% 452 64% 

Measure Category 
Ex-Ante Gross 

(Therms) 

Ex-Post 
Gross 

(Therms) 
Therms 

Realization Rate 
Ex-Post Net 

(Therms) 
Net-to-Gross 

Ratio 

HVAC 19,047 21,538 113% 17,230 80% 

Insulation 443 592 134% 473 80% 

Total Therms 19,490 22,130 114% 17,704 80% 

a. Verification of Impacts 

The tracking system and the documentation provided for each project was reviewed, with good 
agreement between the claimed savings and the calculated savings. The analyses included with 
each project were found to include a high level of documentation to support the analysis. The 
analyses were reviewed and found to have an appropriate level of rigor and a high level of 
accuracy. 

Based on the results of the on-site data collection, the savings for the individual projects were 
adjusted in the ex-post analysis. It is important to note that these adjustments were predominantly 
minor adjustments to hours of operation, motor load factors, or other operational parameters.  

Three projects had substantial savings adjustments upward from the ex-ante results. For all three of 
these projects, the savings were adjusted due to the original analysis underestimating the lighting 
hours of operation for the fixtures included in the project. Specifically, for all three of the projects, 
the customer has operating schedules that vary predictably throughout the year based on periods of 
high production and periods of low production. In each case, the hours of operation appeared to be 
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based on the extrapolation of the hours from one of the two cases to the entire year, rather than 
accounting for the operation of each schedule appropriately.  

b. Net-to-gross Results 

The evaluation team interviewed decision makers representing seven of the nine projects included 
in the program in 2011. The program-weighted net-to-gross results, by fuel type, were 63 percent 
for kWh and 80 percent for therms. Most respondents indicated the program incentive was 
important in their decision to install the measure (rated a ten on a ten-point scale where ten was 
very important). Customers oftentimes mentioned that the return on investment would not have 
been sufficient to move forward with the program without the incentive. However, these customers 
also tended to view other non-program factors, such as standard practice in the industry, high as 
well.  

One measure – a VFD – received a particularly low net-to-gross ratio (27 percent). For this 
particular case, the respondent said that the measure rebated through the program is considered 
standard efficiency for the corporation. That same respondent, however, gave considerable credit to 
the program for the lighting project (87 percent net-to-gross).  

5.6.5 Recommendations  

We have no recommendations for further evaluation activities for 2011 NEA projects. In regards to 
improving the accuracy of program impacts, we recommend that the implementation contractor 
ensure that equipment operating hours accurately reflect annual operating schedules, including 
expected periods of high and low production. 

5.7 NONRESIDENTIAL EQUIPMENT  

This section presents the detailed evaluation for the Nonresidential Equipment program in 
MidAmerican’s Illinois service territory.  

5.7.1 Program Description 

MidAmerican’s Nonresidential Equipment program is a mature program that offers nonresidential 
customers rebates or low-interest financing for installing high-efficiency lighting, heating and cooling 
equipment, or motors and variable speed drives in their new and existing facilities.  

The program is marketed as five separate program components, with specific brochures and rebate 
forms. These components are heating, ventilation and air conditioning (HVAC), lighting, motors and 
drives, nonresidential kitchen equipment, and building shell measures.  

MidAmerican’s program staff and energy consultants, implementation contractors, and trade allies 
promote the Equipment program. Three contractors support the MidAmerican program staff: a 
fulfillment contractor processes all the application forms and performs some measure verifications, 
a program implementation contractor also conducts measure verifications, and the impact 
evaluation contractor assesses cost-effectiveness for all measures in the program. Table 5-24 
shows the budget (including incentive and non-incentive costs) for 2011. 



5. Results by Program  

74 

MidAmerican Energy: Energy Efficiency Monitoring and Evaluation Preliminary Impact Report (Final Draft) 
August 14, 2012 

Table 5-24. Target and Actual Budget and Savings for the Nonresidential Equipment Program in 2011 

 
Actual Budget 

Percent to 
Budget 

KWh Budget $179,098 $190,000 94% 

Therms Budget $53,110 $30,000 177% 

Source: 1211 EE monthly report – all states.xls provided by MidAmerican 

5.7.2 Evaluation Methods 

This section describes the analytic methods and data collection activities implemented as part of 
the CY2011 impact evaluation of the Nonresidential Equipment program. Table 5-25 documents the 
activities that were completed as part of the Illinois impact evaluation. The evaluation focused 
specifically on estimating and verifying program impacts, including net-to-gross. A separate, more 
comprehensive evaluation with Iowa customers will include a process evaluation as well as an 
impact evaluation. 

For this reporting, the evaluation team completed a review of the MidAmerican Energy 
Nonresidential Equipment program tracking system and MidAmerican backup documentation on 
engineering algorithms. The engineering documentation was analyzed for completeness and 
accuracy by reviewing the assumptions and algorithms for each measure.  

The assumptions and algorithms were compared to TRMs for other jurisdictions. Any major 
differences in assumptions, algorithms, or savings were documented. The claimed savings in the 
tracking system were examined and compared to the calculated values using the algorithms 
documented by MidAmerican. Lastly, the savings for each measure in the tracking system were 
calculated using the Illinois TRM to show similarities and/or differences between the Illinois State 
TRM and the MidAmerican TRM. 

We also completed customer surveys taking a census sample of program participants. These 
surveys assessed net-to-gross ratios and captured building characteristics, lighting hours of use, 
and other firmographics to make any additional adjustments to the realization rates, if necessary. 

Table 5-25. Nonresidential Equipment Program Evaluation Activities 

  Evaluation Activities 

Evaluation Impact 
Approach 

• Engineering review: Review measure algorithms, input assumptions, and the 
resulting savings values. Complete in-depth desk reviews if necessary (not 
currently planned). 

• Net-to-gross: Estimate net-to-gross using a self-report battery, customized to obtain 
more in-depth data and develop case studies. 

Primary Data 
Collection 
Activities 

• Participant customer surveys: Complete surveys with a census of the population of 
program participants. Completed surveys with 31 Illinois participants, stratified by 
measure.  

• Program staff interviews: Conduct up to four in-depth interviews with the product 
manager and program implementation contractors.  
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5.7.3 Sampling 

A total of 104 customers participated in Equipment Program and were included in the population file 
provided by MidAmerican Energy. A census of these participants was also selected to participate in 
the survey. We reached 31 businesses, representing a 29.8 percent response rate. 

We verified measure receipt for all surveyed customers. The net-to-gross battery was asked for a 
maximum of two measures. Measures were prioritized based on their rarity and high savings. 

5.7.4 Program Level Results 

The Nonresidential Equipment program accounted for a large portion of the MidAmerican Illinois 
nonresidential electrical savings at 37 percent and 46 percent of the energy and demand savings, 
respectively (ex-ante). Additionally, this program accounted for approximately 38 percent of the 
nonresidential ex-ante natural gas savings. A wide number of measures are offered, although the 
majority (approximately 57 percent) of electrical energy savings are due to eight VFD measures 
installed by a single customer. Of the remaining savings, 96 percent of the savings are due to 
lighting efficiency projects.  

Nearly 60 percent of the natural gas savings are due to insulation projects. An additional 38 percent 
are due to furnace and boiler projects, with the remaining savings due to thermostats.  
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Table 5-26 presents the impact results of the Nonresidential Equipment program. The realization 
rate is 87 percent for electric, 105 percent for peak kW, and 83 percent for therms savings. The net-
to-gross ratios vary by measure with the program-level net-to-gross ratios being 70 percent for 
kWh, 71 percent for kW, and 76 percent for therms measures.  
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Table 5-26. Nonresidential Equipment Ex-Ante, Ex-Post, and Net Impacts 

Measure Category 
Ex-Ante Gross 

(kWh) 
Ex-Post Gross 

(kWh) 

kWh 
Realization 

Rate 
Ex-Post 

Net (kWh) 

Net-to-
Gross 
Ratio 

Desuperheater 806 806 100% 723 90% 

HVAC 43,197 35,256 82% 19,899 56% 

Insulation 17,780 11,567 65% 9,948 86% 

Lighting 1,355,224 1,257,638 93% 955,925 76% 

Motors 1,889,670 1,561,565 83% 1,019,560 65% 

Refrigeration 1,186 1,186 100% 1,067 90% 

Restaurant 1,110 1,110 100% 888 80% 

Total kWh 3,308,975 2,869,128 87% 2,008,010 70% 

Measure Category 
Ex-Ante Gross 

(kW) 
Ex-Post Gross 

(kW) 
kW Realization 

Rate 
Ex-Post 
Net (kW) 

Net-to-
Gross 
Ratio 

Desuperheater 0.1 0.1 100% 0.1 90% 

HVAC 16.5 15.9 97% 9.6 60% 

Insulation 9.5 6.2 65% 5.3 86% 

Lighting 258.9 287.5 111% 216.3 75% 

Motors 247.1 247.1 100% 161.3 65% 

Refrigeration 0.2 0.2 100% 0.2 90% 

Restaurant 0.3 0.3 100% 0.2 80% 

Total kW 532.5 557.2 105% 392.9 71% 

Measure Category 
Ex-Ante Gross 

(Therms) 
Ex-Post Gross 

(Therms) 

Therms 
Realization 

Rate 

Ex-Post 
Net 

(Therms) 

Net-to-
Gross 
Ratio 

HVAC 9,618 11,598 121% 7,905 68% 

Insulation 15,058 8,496 56% 7,332 86% 

Thermostat 382 382 100% 332 87% 

Water Heater 179 476 265% 381 80% 

Total Therms 25,238 20,953 83% 15,949 76% 

a. Verification of Impacts 

The evaluation team found that the algorithms for calculating kW, kWh, and therms savings were 
reasonable for most of the measures reviewed, with a few notable exceptions. 

First, the savings claimed for insulation projects were found to be inconsistent with the savings 
algorithms presented. No clear or consistent cause for the inconsistent values could be determined. 
Once the savings were corrected to the values suggested by the algorithms, the natural gas 
savings for these measures were reduced by 44 percent.  

Second, the savings for one chiller project were reduced. The ex-ante analysis based savings on an 
assumed savings level for chillers, regardless of size or type. The ex-post analysis evaluated the 
savings for the chiller based on the actual chiller specifications as well as the code minimum 
efficiency for the chiller from the IECC 2009, as required for Illinois.  
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The savings for the large VFD project were also reduced in the ex-ante analysis. The algorithms 
used based the savings on a 75 percent load factor for motors and a 40 percent reduction in energy 
consumption. This value appears high when compared to other sources.  

Finally, the savings for the occupancy sensor projects are based on a per-sensor savings. In most 
of the other programs reviewed, the savings are based on the watts connected to each sensor. 
Based on in-field experience, the watts connected method provides more accurate results as some 
facilities use one sensor for each fixture, which would greatly overestimate the savings on a per 
sensor basis.  

It must be noted that the state energy code requirement for Illinois is IECC 2009, however, IECC 
2006 is referenced for many of the baseline and required efficiencies. This should be reviewed and 
the correct baseline and required efficiencies should be used to meet the state energy 
requirements.  

From our review of the engineering documentation, we did not see expected useful life, incremental 
cost, or installation rates. Although not variables critical for impact evaluation assessment, they are 
important to document for the program cost-effectiveness documentation. The customer survey 
results also did not provide any evidence that assumptions should be modified based on occupancy 
characteristics, lighting use, etc. 

b. Net-to-gross Results 

The net-to-gross results used for the previous May 23 report were based on stipulated values from 
the following reports:  

 Impact & Process Evaluation of 2009 (PY2) Ameren Illinois Utilities Commercial and Industrial 
Electric Energy Efficiency Programs (final January 2011) 

 2010 Commercial and Industrial Natural Gas Programs Free-ridership and Spillover Study 
prepared for National Grid, NSTAR, Unitil, Berkshire Gas, Columbia Gas, and New England 
Gas (final September 20, 2011)10 

 Evaluation, Measurement, and Verification Report: Rider 29 2010-11 Energy Efficiency 
Programs Business Prescriptive Program presented to Nicor Gas Company (Final September 
27, 2011). 

These stipulated numbers were updated using the primary data collection conducted in July 2012. 
The evaluation team calculated net-to-gross ratios at the measure level. Note that the sample sizes 
for some measure reported are small and should be viewed with that consideration in mind. The 
net-to-gross results were applied to the program results at the measure-level to obtain program-
level net-to-gross results reported within this document. Findings for kWh and therms net-to-gross 
ratios are presented in Table 5-27 and Table 5-28. 

                                                

10 The Massachusetts Energy Efficiency Advisory Council website includes reports that are part of this study; including 

the electric report (http://www.ma-eeac.org/docs/2011%20EM&V%20Studies/Mass%20Cross-
Cutting%202010%20CI%20FR-SO%20Final%20Report.pdf). The gas study is not yet uploaded. The evaluation team 
confirmed with the client to confirm these results can be shared and will be public. The Executive Summary can be 
provided on request. 

http://www.ma-eeac.org/docs/2011%20EM&V%20Studies/Mass%20Cross-Cutting%202010%20CI%20FR-SO%20Final%20Report.pdf
http://www.ma-eeac.org/docs/2011%20EM&V%20Studies/Mass%20Cross-Cutting%202010%20CI%20FR-SO%20Final%20Report.pdf


5. Results by Program  

79 

MidAmerican Energy: Energy Efficiency Monitoring and Evaluation Preliminary Impact Report (Final Draft) 
August 14, 2012 

The total net-to-gross results presented in the table are based on customer surveyed, weighted to 
represent the population of savings sampled and surveyed. These results are slightly different than 
the program-weighted net-to-gross kWh and therms results presented in the summary tables 
throughout this report. This difference is primarily driven by the exclusion of measures from the 
primary data collection activities and inclusion of their stipulated values. Measures stipulated, and 
excluded from the total statistics in the tables below, include water heaters, desuperheaters, 
refrigeration, and restaurant equipment. Additionally, the net-to-gross study subdivided measure 
level categories (e.g., the lighting measure category in   
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Table 5-26 includes the stratifications lighting, CFLs, occupancy sensors, and LED exit signs). 

Table 5-27. Free-ridership, Like Spillover and Net-to-gross Ratios for Nonresidential Equipment 
Program by Measure (kWh) 

Sampled measure 
code 

Free-ridership 
Free-ridership 

Sample Size  
Like Spillover 

Spillover 
Sample Size   

Net-to-
gross 

Central Air 
Conditioning Unit 

26% 7 0% 7 74% 

Variable Speed 
Drive 

35% 2 0% 2 65% 

Insulation 14% 2 0% 2 86% 

CFLs 55% 1 35% 1 80% 

Lighting 23% 11 0% 9 77% 

LED Exit Signs 52% 2 24% 1 72% 

Motor 25% 1 0% 1 75% 

Occupancy Sensor 55% 1 0% 1 45% 

Total 34% 27 2% 24 68% 

 

Table 5-28. Free-ridership, Like Spillover, and Net-to-gross Ratios for Nonresidential Equipment 
Program by Measure (therms) 

Sampled measure 
code 

Free-ridership 
Free-ridership 

Sample Size  
Like Spillover 

Spillover 
Sample Size   

Net-to-
gross 

Insulation 14% 2 0% 2 86% 

Boiler 20% 2 0% 2 80% 

Furnace 49% 11 11% 11 63% 

Programmable 
Thermostat 

13% 1 0% 1 87% 

Total 23% 16 3% 16 80% 

The open-ended comments within the customer survey further supported the impact the program 
had on customers’ decisions to install the high-efficiency equipment. Those influenced by the 
program mentioned specifically the rebate and/or the return on investment being a deciding factor. 

“It was payback.  The energy saved in cost incurred.  The capital outlay had to pay back over a 
certain period of time with the amount of energy cost saved.  

“It had a big influence in that it was going to cover a considerable amount of the cost.”  

“Without the program we would have not been able to afford it.” 
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5.7.5 Recommendations  

The net-to-gross results were fairly high for this program indicating program influence on purchasing 
patterns; therefore, we do not currently have any program design modifications based on those results. 
The primary customer data collection also did not provide any evidence that adjustments should be 
made based on hours of operation or other facility use factors. 

In addition to the additional evaluation activities, we recommend the MidAmerican consider the 
following that address program impacts for the Nonresidential Equipment program. 

 Ensure that the claimed savings are consistent with the algorithms (insulation is highlighted) 

 Revise the savings algorithms for chillers to account for chiller size and type and the associated 
code required efficiency levels compared to installed efficiency levels 

 Revise the savings estimates for VFDs to levels more consistent with literature and other 
programs 

 Consider revising the occupancy sensor measures to a “per Watt controlled” basis 

 Revise the supplied documentation to reflect Illinois energy codes. 

5.8 SMALL COMMERCIAL ENERGY AUDIT—BUSINESSCHECK  

This section presents the detailed evaluation for the Small Commercial Energy Audit program in 
MidAmerican’s Illinois service territory.  

5.8.1 Program Description 

The Small Commercial Energy Audit program (marketed as BusinessCheck, referred within this 
section as the Small Commercial Audit) intends to motivate small building owners, property 
managers, and tenants of such facilities as retailers, restaurants, offices, churches, health care, 
governments, and nonprofit organizations to reduce long-term energy costs and improve property 
values. It offers buildings up to 50,000 square feet a free “whole facility” walk-through energy audit, 
as well as installation of low-cost, energy-saving measures. Follow-up activities include formal 
reports with findings and recommendations for further energy-efficiency improvements, information 
on rebates and financing options available to help implement recommended efficiency projects, and 
check-ins with customers. The program is implemented through a contractor, Franklin Energy, 
under the direction of a MidAmerican product manager.  

MidAmerican recently made several key changes to the program. The program now includes 
rebates for the early retirement of less efficient equipment, increased rebates for certain project 
recommendations made during the audit, a more in-depth audit report for customers, and an 
expanded list of measures that can be directly installed during the audit. 

At the time of the walk-through audits, customers may receive immediate costs savings from the 
direct installation of water-pipe insulation, faucet aerators, compact fluorescent lamps, LED (light-
emitting diode) exit sign retrofits, occupancy sensors, refrigerated vending machine controllers, and 
pre-rinse power sprayers for nonresidential dishwashing. The auditors may offer to install additional 
sector-specific measures during the audits to serve as a demonstration of other technologies that 
help save energy. Efficiency improvements eligible for incentives include heating and cooling 
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equipment, energy-management systems, windows, motors, lighting, and insulation. MidAmerican 
rebates for efficient equipment can be as much as 50 percent of the cost for insulation and lighting 
improvements, but are generally less for other high-efficiency items. 

Customers have the option of completing an audit online at the MidAmerican Web site. The 
information from the online audit is not tracked within the program-tracking database, nor does the 
customer receive the supporting rebate forms or the installed measures of the on-site audit. The 
Web site includes a link to the on-site BusinessCheck audit if customers are interested in some 
consultation and a more in-depth energy analysis of their business. 

MidAmerican selected a new implementation contractor, Franklin Energy, in late 2010. Franklin 
Energy has almost fully transitioned into the implementation role but continues adapting to the new 
application and audit processes. 

Table 5-29 shows the budget (including incentive and non-incentive costs) for 2011. 

Table 5-29. Target and Actual Budget and Savings for the Business Check Program in 2011 

  
 Actual   Budget  

Percent to 
Budget 

KWh Budget $156,218 $210,000 74% 

Therms Budget $89,891 $80,000 112% 

Source: 1211 EE monthly report – all states.xls provided by MidAmerican 

5.8.2 Evaluation Methods 

This section describes the analytic methods and data collection activities implemented as part of 
the CY2011 impact evaluation of the Nonresidential Audit program, including the data sources and 
sample designs used as a basis for the data collection activities. 
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Table 5-30 documents the activities that will be completed as part of the Illinois evaluation. The 
evaluation will focus specifically on estimating and verifying program impacts, including net-to-
gross. A separate, more comprehensive evaluation with Iowa customers will include a process 
evaluation as well as an impact evaluation. 

The evaluation team reviewed MidAmerican’s stated algorithms, compared claimed savings against 
those algorithms, and developed independent calculations. Customer surveys were also completed 
to assess net-to-gross ratios, building characteristics, in-service rates, lighting hours of use, and 
other firmographics.  

The upstream CFL component will not be assessed as part of this evaluation. Considerable 
research has been completed in Illinois addressing this issue. Upstream studies are also 
complicated and take considerable time to do well. Therefore, the evaluation team will leverage the 
values from the Illinois TRM and other Illinois utilities’ evaluations. 
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Table 5-30. Small Commercial Audit Program Evaluation Activities 

  Evaluation Activities 

Evaluation Impact 
Approach 

• Engineering review: Review measure algorithms, input assumptions, and the 
resulting savings values. The input assumptions and resulting savings values will 
be reviewed and compared to expected values based on a literature review 
including technical reference manuals from other states and utilities, technical 
journal articles, and other sources. 

• Tracking system analysis: Confirm that the values in the tracking system are 
consistent with the expected values, based on the formula and input assumptions 
provided. The information from the documentation and the customer interview will 
be reinserted into the engineering algorithm to determine an adjusted savings 
value. All adjustments will be clearly described. 

• Net-to-gross: Estimate net-to-gross using a self-report battery, customized to obtain 
more in-depth data and develop case studies. 

Primary Data 
Collection Activities 

• Participant customer surveys: Completed customer surveys with 37 program 
participants from a census sample. Sample stratified by participant type (audit only, 
audit and measure).  

• Program staff interviews: Conduct in-depth interviews with the product manager 
and program implementation contractors.  

5.8.3 Sampling 

Tetra Tech completed the Small Commercial Audit program participant survey via our in-house 
survey lab. Calling took place June 1, 2012 through July 6, 2012. An advance letter was sent to 
participants prior to data collection. 

A total of 81 customers participated in Small Commercial Audit Program and were included in the 
population file provided by MidAmerican Energy. A census of these participants was selected to 
participate in the survey. Tetra Tech reached 37 businesses, representing a 45.6 percent response 
rate. Program participants were stratified by two groups: direct installation and audit only measures, 
and equipment installers. 

5.8.4 Program Level Results 

The Small Commercial Audit program accounted for a relatively small portion of the MidAmerican 
Illinois nonresidential electrical savings at five percent and eight percent of the energy and demand 
savings, respectively. However, this program accounted for approximately 27 percent of the 
nonresidential portfolio natural gas savings (ex-ante).  

A wide number of measures are offered, although the vast majority (approximately 63 percent) of 
electrical energy savings is due to compact fluorescent light bulbs (CFLs). Over half of those 
savings (33 percent of the program savings) are due to the upstream lighting rebate program, which 
is captured within the Small Commercial Audit program tracking system. These upstream offerings 
are documented as a separate line item within the reporting table.  

The remaining 37 percent of the program’s electrical energy savings are split evenly between other 
lighting measures (including T5 and T8 lightings) and non-lighting measures. The non-lighting 
measures are predominantly insulation, but also include window measures and faucet aerators. The 
majority of the natural gas savings are due to furnace installations; however, insulation, faucet 
aerators, and low-flow showerheads were also included in the program. 
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The program provides the audit at no cost to small commercial customers. One researchable issue 
was whether customers would pay for the audit if it were not provided to them for free. The survey 
asked 19 customers if they would have paid the $249 for the audit. A majority (11 of 19) small 
commercial customers that responded to this question rated a 5 or below (58 percent). 

Table 5-31 presents the impact results of the Small Commercial Energy Audit program. The 
realization rate is 93 percent for electric, 92 percent for peak kW, and 116 percent for therms 
savings. The net-to-gross ratios vary by measure with the program-level net-to-gross ratios being 
88 percent for kWh, 90 percent for kW, and 80 percent for therms measures.  
 

Table 5-31. Small Commercial Audit Ex-Ante, Ex-Post, and Net Impacts 

Measure Category 
Ex-Ante Gross 

(kWh) 
Ex-Post Gross 

(kWh) 

kWh 
Realization 

Rate 
Ex-Post 

Net (kWh) 

Net-to-
Gross 
Ratio 

Aerator 1,282 4,762 372% 4,762 100% 

Insulation 58,949 59,652 101% 48,676 82% 

Lighting 249,016 249,817 100% 243,917 98% 

Lighting - Upstream 158,008 120,086 76% 85,261 71% 

Refrigeration 1,698 1,698 100% 1,596 94% 

Thermal Door 57 57 100% 54 94% 

Windows 3,699 3,699 100% 3,477 94% 

Total kWh 472,709 439,771 93% 387,743 88% 

Measure Category 
Ex-Ante Gross 

(kW) 
Ex-Post Gross 

(kW) 
kW Realization 

Rate 
Ex-Post 
Net (kW) 

Net-to-
Gross 
Ratio 

Aerator 0.2 0.8 371% 0.8 100% 

Insulation 12.8 13.6 106% 11.1 82% 

Lighting 48.6 48.7 100% 49.0 100% 

Lighting - Upstream 31.0 22.2 72% 15.8 71% 

Refrigeration 0.3 0.3 100% 0.3 94% 

Thermal Door 0.0 0.0 100% 0.0 94% 

Windows 2.8 2.8 100% 2.7 94% 

Total kW 95.7 88.4 92% 79.5 90% 

Measure Category 
Ex-Ante Gross 

(Therms) 
Ex-Post Gross 

(Therms) 

Therms 
Realization 

Rate 

Ex-Post 
Net 

(Therms) 

Net-to-
Gross 
Ratio 

Aerator 1,539 4,416 287% 4,416 100% 

HVAC 1,064 1,050 99% 699 67% 

Insulation 10,755 11,058 103% 7,530 68% 

Low Flow Showerhead 3,265 4,014 123% 3,733 93% 

Thermal Door 59 59 100% 56 94% 

Window 1,416 341 24% 384 83% 

Total Therms 18,099 20,938 116% 16,718 80% 

Multifamily building common areas are also served and documented within this program. The 
savings for the multifamily units are relatively small (accounting for two percent electric savings). 
The evaluation team did not distinguish multifamily from the other small commercial customers as 
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the common area usage may be similar to the other small commercial customers’ measure usage; 
however, the evaluation team did review multifamily reports in assessing stipulated net-to-gross 
values. 

a. Verification of Impacts 

The evaluation team found that the algorithms used for most measures for calculating kW, kWh and 
therms savings were reasonable for most of the measures reviewed, with a few notable exceptions. 

First, the savings claimed for insulation projects were found to be inconsistent with the savings 
algorithms presented. No clear or consistent cause for the inconsistent values could be determined.  

Second, the ex-post analysis increased the electric and gas savings associated with low flow 
showerheads and faucet aerators. The savings claimed based on the documentation were found to 
be low compared to the savings for similar project installed in small commercial buildings based on 
a Focus on Energy Evaluation11. 

Note that the ex-post savings for the upstream driven CFLs were reduced from the ex-ante results 
to account for stipulated in-service rates. The evaluation team used a first year in-service rate of 76 
percent, which was obtained based on a review of evaluation results reported by other utilities. For 
the next reporting, this in-service rate will be adjusted to be consistent with the Illinois TRM, which 
currently reports a 69.5 percent in-service rate the first year, 15.4 percent rate the second year, and 
13.1 rate the third year12. Modifying this in-service rate to the first year value would reduce the kWh 
realization rate slightly to 90 percent. The kW in-service rate would remain unchanged. 

No further adjustments were recommended as a result of the customer survey results. 

b. Net-to-gross Results 

The net-to-gross results used for the previous May 23 report were based on stipulated values from 
the following reports:  

 National Grid USA 2009 Commercial and Industrial Programs Free-ridership and Spillover 
Study (June 21, 2010) 13 

 Energy Efficiency / Demand Response Plan Year 3 (6/1/2010–5/31/2011) Evaluation Report: 
Residential ENERGY STAR® Lighting presented to Commonwealth Edison Company (October 
26, 2011) 

                                                

11
 State of Wisconsin Public Service Commission of Wisconsin. Focus on Energy Evaluation. Business Programs: Deemed Savings 

Manual V1.0. PA Consulting Group. March 2010. 

12
 Additional past-year savings are captured based on the assumption is that each subsequent year will result in additional savings to 

account for bulbs in storage. 

13
 The National Grid is public in a utility filing and can be made available upon request. The Massachusetts Energy Efficiency Advisory 

Council website includes a more recent net-to-gross report that includes similar net-to-gross findings for small commercial customers, 
reporting a 96 percent net-to-gross ratio (http://www.ma-eeac.org/docs/2011%20EM&V%20Studies/Mass%20Cross-
Cutting%202010%20CI%20FR-SO%20Final%20Report.pdf)   

http://www.ma-eeac.org/docs/2011%20EM&V%20Studies/Mass%20Cross-Cutting%202010%20CI%20FR-SO%20Final%20Report.pdf
http://www.ma-eeac.org/docs/2011%20EM&V%20Studies/Mass%20Cross-Cutting%202010%20CI%20FR-SO%20Final%20Report.pdf
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 Energy Efficiency / Demand Response Evaluation Report: Plan Year 3 (6/1/2010–5/31/2011) 
Multifamily All-Electric Efficiency Upgrade Program presented to Commonwealth Edison 
Revised Draft (December 8, 2011) 

 Evaluation, Measurement, and Verification Report: Rider 29 2010–11 Energy Efficiency 
Programs Business Prescriptive Program presented to Nicor Gas Company (Final September 
27, 2011). 

These stipulated numbers were updated using the primary data collection conducted in July 2012. 
The evaluation team calculated net-to-gross ratios at the measure level. The sample was 
additionally stratified by direct installation and rebated measures. Note that the sample sizes for 
most measure reported are small.  

The net-to-gross results were applied to the program results at the measure-level to obtain 
program-level net-to-gross results reported within this document. Findings for kWh and therms net-
to-gross ratios are presented in Table 5-32 and   
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Table 5-33. 

Table 5-32. Free-ridership, Like Spillover and Net-to-gross Ratios for Small Commercial Audit 
Program by Measure (kWh) 

Stratification 
Sampled measure 
code 

Free-
ridership 

Free-
ridership 

Sample Size  

Like 
Spillover 

Spillover 
Sample 

Size   

Net-to-
gross 

Direct 
Installation 
Measures 

CFLs 20% 10 45% 9 125% 

Faucet Aerators 0% 3 0% 3 100% 

LED Exit Signs 100% 1 0% 1 0% 

Rebated 
Measures 

Central Air 
Conditioning Unit 

36% 3 0% 3 64% 

Insulation 18% 7 0% 7 82% 

CFLs 4% 2 0% 2 96% 

Lighting 29% 11 0% 8 71% 

LED Exit Signs 40% 1 0% 1 60% 

Occupancy Sensor 22% 2 4% 2 82% 

Windows 17% 2 0% 2 83% 

Refrigerator 38% 1 NA 0 NA 

 Total 19% 43 4% 38 85% 
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Table 5-33. Free-ridership, Like Spillover and Net-to-gross Ratios for Small Commercial Audit 
Program by Measure (kWh) 

Stratification  
Sampled 
measure 
code 

Free-
ridership 

Free-
ridership 

Sample Size  

Like 
Spillover 

Spillover 
Sample 

Size   

Net-to-
gross 

Direct Installation 
Measure 

Faucet 
Aerators 

0% 4 0% 4 100% 

Rebated Measures 

Insulation 32% 7 0% 7 68% 

Furnace 55% 3 21% 3 67% 

Windows 17% 2 0% 2 83% 

 Total 30% 16 2% 16 72% 

The open-ended comments within the customer survey further supported the impact the program 
had on customers’ decisions to install the high-efficiency equipment. In particular, a number of the 
comments to the question” how did the program influence your decision” highlighted the importance 
of the audit in their decision-making processes. 

“The audit showed what potentials i had to lower my cost of operation, and long term savings for the 
payback.” 

“[They completed the] walk through and he pointed out what we had and what we need. It was up to 
us to make a decision…We chose to go with the program, , it was all going to save us money.” 

“The influence was once they showed me the return on investment and long term gain on the 
insulation. That was the driving factor to go with the program.” 

5.8.5 Recommendations 

The claimed savings could not be reconciled with the algorithms presented in the program 
documentation, with no clear or consistent adjustment factor. This issue will continue to be reviewed. 
Once the cause of the discrepancy can be identified, the savings will be re-reviewed for 
reasonableness.  

In addition to these future evaluation activities, we provide the following recommendations related to 
program impacts: 

 Ensure that the claimed savings are consistent with the algorithms 

 Increase the savings for faucet aerators to be more consistent with the expected savings for 
commercial installations 

 Decrease the savings associated with upstream CFLs to account for installation rates as 
directed by the Illinois TRM (evaluation will include this adjustment as well). 

We also recommend that the program continue to provide the audit at either no cost or a reduced 
cost to customers. Offering the audit at no cost has the effect of reducing the first cost barrier for 
these small commercial customers. This may be particularly useful for customers that are not aware 
that they have energy efficiency improvement needs prior to participating in the program. 
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APPENDIX A: NONRESIDENTIAL CUSTOM CASE STUDIES 

A.1 PROJECT INFORMATION – CUSTOM 10 

Project ID#: Custom 10 

Measure: Custom Lighting 

Ex-Ante Savings: 11.910 kW and 32,913 kWh  

Facility Usage: Manufacturing 

A.1.1 Project Description 

This custom project consisted of replacing (106) 300W metal halide fixtures with (106) 150W metal 
halide fixtures. 

A.1.2 Summary of the Ex-Ante Calculations 

No calculations were provided in the project documentation. The Ex-Ante results are displayed in 
the table below: 

Table A-1. Energy Savings Comparison 

 Original Application Savings Estimates 

 KW KWh 

MH conversion 11.910 32,913 

A.1.3 Measurement & Verification Plan 

The major goals of the site inspection include verifying lighting fixture installation and operating 
times. The quantity and type of fixtures will be confirmed through visual inspection.  If possible, the 
wattage of the lamps will be confirmed using a spare lamp or getting access to a hanging fixture.  A 
number of Hobo U12-12 light level loggers will be deployed to determine the operating hours of the 
fixtures.  The number and location of these loggers will be determined based on the control of the 
lighting in the space, and the number of individually controlled lighting spaces.  

Through an interview with the customer, the control and typical operating hours of the fixtures will 
also be confirmed.  The customer will be asked about peak operating conditions, and will be asked 
if the operation of the lights during the logged period is representative of the entire year.  If not, the 
customer will be asked how and why the changes in operation will occur. 

If necessary other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview.  This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. 
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The following equation will be used to calculate ex-post kW savings: 

kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000  

Peak_kWsavings = kWsavings x Coincidence Factor 

The following equation will be used to calculate ex ante kWh savings: 

kWhsavings = kWsavings x Op. Hours  

A.1.4 Description of Verification 

An onsite visit was completed and the site representative was interviewed. The fixtures were 
counted and visually verified to be the fixtures listed in the project documentation. According to the 
manufacture specification sheets, the 150W metal halide fixture wattage is 168W per fixture. The 
existing fixtures were not available and it was not possible to confirm their type or wattage. 
Manufacture specification sheets could not be found.  

According to the site representative, the fixtures are time clock controlled and operate from 9:00 AM 
until 5:00 PM M-Sat. and 12:00 PM until 5:00 PM on Sunday. 

A.1.5 Results 

The existing fixtures were not available for inspection and the wattage could not be confirmed.  
However, based on the description of the customer, it appears that the fixtures were actually 300W 
incandescent spotlight fixtures, instead of the metal halide stated in the original description. The 
installed fixtures were found to be the 150W metal halide expected, and according to the 
manufacturer’s specification sheets, have an expected demand of 168W. 

The hours of operation according to site representative provided information was calculated to be 
2756 hours per year. A 100% coincidence factor was used to calculate savings due to the fixtures 
always being on during the peak hours. 

The ex post savings calculations are summarized below. 

kWSavings = (Existing Fixture Wattage – Proposed Fixture Wattage ) x Qty x Peak Coincidence 
Factor 

kWhSavings = (Existing Fixture Wattage – Proposed Fixture Wattage ) x Qty x Hours 

 

Table A-2. Energy Savings Comparison 

 

Original Application 
Savings Estimates 

Ex Post Analysis Realization Rate 

 

kW kWh kW kWh kW kWh 

MH conversion 11.910 32,913 13.99 38,562 117% 117% 
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NTG Interview. No NTG interview was completed for this project. 

A.2 PROJECT INFORMATION – CUSTOM 11 

Project ID#: Custom 11 

Measure: Boiler Replacement 

Ex-Ante Savings: 6,724 Therms  

Facility Usage: Office 

A.2.1 Project Description 

The project consisted of the replacement of one 26 year old 1,220 kBtu boiler with two 550 kBtu, 
93.9 percent efficient modular boilers. 

A.2.2 Summary of the Ex-Ante Calculations 

This project assumed the energy efficiency code as the baseline which is considered to be the one 
1,100 kBtu, 80 percent efficient boiler due to the existing boiler being beyond its useful life and due 
to the fact that the previous boiler system was not a modular system. 

The savings for this project were based on an expected 14.8 percent reduction in energy usage for 
increased boiler efficiency and an expected 19.5 percent reduction based on the conversion to a 
modular boiler system, compared to the prior year’s gas usage. However, the expected therm 
savings were incorrectly claimed as electrical energy savings. 

The ex-ante results are displayed in Table A-3. 

Table A-3. Ex-Ante Results 

 Original Application Savings Estimates 

 kW kWh 

Boiler replacement 72.93 6,724 

A.2.3 Measurement & Verification Plan 

For the evaluation of this project, an on-site visit will be completed and the site representative will 
be interviewed. The installation of the boiler system will be verified by visual inspection and the 
make and model recorded. The site representative will be interviewed concerning the previous 
boiler system and asked about how both systems operate. While on-site, the site representative will 
be interviewed regarding the boiler systems and whether they are utilized as a supply water reset, 
as well as the annual operation of the boiler. 

A.2.4 Description of Verification 

A site visit was completed and the site representative was interviewed. The installation of the two 
new boilers was confirmed and their model numbers verified by visual physical inspection.  
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The site representative verified that the boilers run continuously. While on-site, it was found that the 
boilers utilize hot water reset and are also used for air reheat in conjunction with their 
dehumidification process during the summer months. 

The hot water reset is set to run the hot water at 110°F at 60°F and above, and at 190°F at 0°F and 
bellow outside air temperature, while modulating based on outdoor air temperatures between those 
ranges. 

Other gas usage consisted of a 20 gallon hot water heater. 

A.2.5 Results 

The boiler savings calculations utilize an ASHRAE simplified bin analysis method to calculate the 
expected gas usage for the baseline and installed efficient boilers based on the expected usage 
throughout the year. The model accounted for expected annual operating conditions, including 
modulating the supply and return water temperatures between the reset temperature ranges 
determined from the on-site, as well as boiler shell losses, pre- and post-cycle purge losses, stack 
losses, and piping losses.  

The analysis was calibrated using the existing billed history to determine the expected annual 
usage for the boiler system, after the expected usage for the 20 gallon hot water heater is removed.  

The resulting savings are significantly reduced from the ex-ante savings estimate (see Table A-4). 

Table A-4. Energy Savings Comparison 

 

Actual Claimed Original 
Application Savings 

Estimates Ex-Post Analysis Realization Rate 

 

kW kWh Therms kW kWh Therms kW kWh Therms 

Boiler replacement 72.93 6,724 0 0 0 2,881 0% 0% 
 

 

NTG Interview. The customer replaced a 26-year-old boiler with the installation of a two-boiler 
modular system to improve efficiency at a proposed cost of $50,000. The boilers are used all year; 
in the winter for heating, and in the summer for the reheat coils used to dehumidify the building. 
Replacement with standard efficiency equipment cost $34,800. Annual energy bill savings are 
expected to be $4,774.00, resulting in a simple payback for the $15,200 incremental cost is 3.2 
years.  

During the NTG interview, the decision maker indicated a ten in ten probability that they would have 
installed the exact same equipment in the program’s absence. The key reasons the decision make 
gave for the boiler upgrade included the age of the equipment (seven out of ten-point scale) and the 
payback (seven). The respondent also rated the importance of the program as making up ten 
percent of their decision to upgrade and 90 percent for the importance of other non-program related 
factors. The respondent indicated that the old unit was not performing correctly and they had to 
choose between purchasing a new unit and refurbishing their old unit. 

NTG ratio – 0.27 (includes no spillover) 
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A.3 PROJECT INFORMATION – CUSTOM 12A 

Project ID#: Custom 12A 

Measure: New refrigerated case lighting 

Savings: 10.91 kW and 133,778 kWh 

Facility Usage: Supermarket 

A.3.1 Measure Description 

The customer has upgraded the lighting in 152 of their refrigerated cases. Specifically they are 
upgrading the lighting in 118 Hussman RL series and 34 Hussman RLT series cases. The 118 RL 
series cases originally had 143 fluorescent fixtures in them total. These were replaced by 143 16W 
LED fixtures. The 34 RLT series cases originally had 36 fluorescent fixtures in them total. These 
were replaced by 36 16W LED fixtures.  

A.3.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to 
calculated annual kWh savings. 

The original fluorescent fixtures are shown as having an input wattage per fixture of 72W for the RL 
series fixtures and 85W for the RLT series fixtures. This totals to 13,356W for all original fixtures. 
The new LED fixtures are shown as having an input wattage per fixture of 16W for both case types. 
This totals to 2,864W for all new fixtures. The resulting demand savings are 10.492 kW, which 
assumes a peak coincidence factor of one. From this reduction of lighting power, refrigeration 
power savings are obtained and shown as 4.780 kW. It is unclear how these refrigeration savings 
are obtained, but a refrigeration kW/ton of 1.6 can be back-calculated when looking at the 
calculations. This totals to overall kW savings of 15.272 kW. This was reported as 10.91kW in the 
tracking system for reasons unknown. With annual operating hours of 8,760, and using the demand 
savings of 15.272, this results in annual kWh savings of 133,783. This value was reported in the 
tracking system as 133,778 kWh, most likely due to rounding error. The project has a total cost of 
$29,576. 

The ex-ante results are displayed in Table A-5, below.  
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Table A-5. Ex-Ante Results 

Original Application Savings Estimates 

 

New Refrigerated Case Lighting 

kW kWh 

10.91 133,778 

A.3.3 Measurement & Verification Plan 

The major goals of the site inspection include verifying lighting fixture installation and operating 
times. 

The quantity and type of fixtures will be confirmed through visual inspection. If possible, the wattage 
of the lamps will be confirmed using a spare lamp or getting access to a fixture. Information on the 
refrigeration system, such as compressor manufacturer and model number, will also be obtained 
through inspection. No lighting loggers will be deployed because the refrigerated cases run 8,760 
hours per year. Instead, the operation of 8,760 hours per year will be confirmed with the customer 
contact. 

The customer will also be asked if changes will be made to the operation of the cases. The working 
condition of the old light fixtures and lamps as well as the system improvements that would have 
been made in the absence of the program will also be investigated with the owner. This information 
will be used to estimate the RUL of the replaced light fixtures. 

If necessary, other contacts relating to this project—such as the project contractor or project 
account manager—will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview. This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. There will also be 
refrigeration savings that will be calculated and added to the total, as shown below. 

The following equation will be used to calculate ex-post kW savings: 

Total kWsavings = Lighting kWsavings + Refrigeration kWsavings 

Lighting kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000 x Coincidence Factor 

Refrigeration kWsavings = Lighting kWsavings x 0.284 (Tons cooling)/kW x Cooling kW/ton 

The following equation will be used to calculate ex-ante kWh savings: 

kWhsavings = Total kWsavings x Op. Hours  

A.3.4 Description of Verification 

An initial site visit to verify the implementation of the measure was conducted on May 1, 2012. The 
case lighting was found without help, but the supervisor of the facility pointed out where the 
refrigeration compressor rack was in the back of the store. 
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The installation of the new LED case lighting fixtures was physically verified and found to match the 
description provided in the application. However, only 161 LED lighting fixtures were found out of 
the 179 reported in the ex-ante case. It was unknown by the store director why this was the case. 
Other reach-in cases were found with fluorescent lighting in them, and these were assumed to be 
the ones that were supposed to be replaced. The existing lighting was confirmed by the reach-ins, 
and also by the store director, to be fluorescent.  

Normal hours of the supermarket are continuous. This was confirmed by the store director as being 
also true for the reach-in case lighting. It was not deemed necessary to leave any U12-12 light level 
loggers to confirm these hours. 

The refrigeration rack was confirmed to be a Hussman model CS014SLM with standard efficiency 
Carlyle compressors. Because the condenser and evaporation fan information was not available, 
the refrigeration system efficiency was assumed to be typical for commercial supermarkets. 

A.3.5 Results 

The ex-post energy savings for this measure are 117,396 kWh per year, compared to ex-ante 
savings of 133,778 kWh per year, for a realization rate of 88 percent. The ex-post peak demand 
savings for this measure are 13.40 kW, compared to ex-ante savings of 10.91 kW, for a demand 
realization rate of 123 percent. 

The baseline for this measure was considered to be the original fluorescent fixtures. There was no 
need to move to a more efficient lighting technology, so the baseline was found adequate as being 
the existing lighting. 

The small increase in savings from ex-ante to ex-post is the result of some factors that counteract 
each other. For the kW demand savings, fewer fixtures were found to be replaced so the savings 
were reduced accordingly. However, the refrigeration savings obtained from the reduction of 
wattage in the cases was not accounted for in the ex-ante savings. This increased demand savings 
significantly. The net result is an increase in ex-post demand savings when compared to ex-ante. 
For the kWh energy savings, fewer fixtures were found to be replaced so savings were reduced 
accordingly. The annual operating time of the fixtures was found to be the same at 8,760 hours per 
year. The net result is a slightly increased ex-post kWh energy savings. 

When asked about the influence of the energy efficiency program, the store director said that he 
would not have done the project without the rebate. This was because of the high initial cost of 
installing the new LED lighting. 

The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 

kWsavings = (Power Reductionlighting + Power Reductionrefrigeration) x (Peak Coincidence factor) 

Power Reductionlighting = ((146 x 72W + 15 x 85W) – (146 x 16W + 15 x 16W))/1000 = 
(11.787 kW – 2.576 kW) = 9.211 kW 

Power Reductionrefrigeration = Power Reductionlighting x (3,412/12,000) x kW/tonrefrigeration = 
9.211 kW x (0.284 tons/kW) x 1.6 kW/ton = 4.190 kW 

kWsavings = (9.211 kW + 4.190 kW) x 1.00 = 13.401 kW 
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kWhsavings = (Power Reduction) x (Annual Operating Hours) 

= 13.401 kW x 8,760 = 117,396 kWh 

Table A-6. Energy Savings Comparison 

 

Original Application 

Savings Estimates 

Ex-Post 

Analysis 
Realization Rate 

 

kW kWh kW kWh kW kWh 

New Refrigerated Case 

Lighting 
10.91 133,778 13.40 117,396 123% 88% 

NTG Interview. The customer replaced fluorescent freezer-case lighting with LED lighting and 
motion sensors, estimated savings of 119,152 kWh. 

To enhance the appearance of its freezer cases and to save energy, the company replaced 
florescent light fixtures with 118 16-Watt Hussman EcoShine fixtures, 34 27-Watt Hussman 
EcoShine fixtures, and motion sensors to dim the lights by 20 percent when no one is around. 

During the NTG interview, the decision maker indicated a one in ten probability that they would 
have installed the exact same equipment in the program’s absence. The key reason the decision 
maker gave for the LED lighting and sensor upgrades included the availability of the program 
incentive, which received a score of ten on a zero to ten point scale. The respondent also indicated 
that the availability of the incentives was “very important” and that they would not have completed 
the upgrade without them. Corporate policies received a lower rating (five), as did standard practice 
in industry (three). 

NTG ratio - 0.92 (includes no spillover) 

A.4 PROJECT INFORMATION – CUSTOM 13A 

Project ID#: Custom 13A 

Measure: New refrigerated case lighting 

Savings: 11.11 kW and 136,299 kWh 

Facility Usage: Supermarket 

A.4.1 Measure Description 

The customer has upgraded the lighting in their refrigerated cases. Their Hussman RL series cases 
originally had 177 fluorescent fixtures in them total. These were replaced by 177 16W LED fixtures.  

A.4.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to 
calculated annual kWh savings. 
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The original fluorescent fixtures are shown as having an input wattage per fixture of 72W. This 
totals to 12,744W for all original fixtures. The new LED fixtures are shown as having an input 
wattage per fixture of 16W. This totals to 2,832W for all new fixtures. The resulting demand savings 
are 9.912 kW, which assumes a peak coincidence factor of one. From this reduction of lighting 
power, refrigeration power savings are obtained and shown as 4.515 kW. It is unclear how these 
refrigeration savings are obtained but a refrigeration kW/ton of 1.6 can be back-calculated when 
looking at the calculations. This totals to overall kW savings of 14.43 kW. This was reported as 
11.11kW in the tracking system for reasons unknown. With annual operating hours of 8,760 and 
using the demand savings of 14.43, this results in annual kWh savings of 126,407. This value was 
reported in the tracking system as 136,299 kWh for reasons unknown. The project has a total cost 
of $25,107. 

The ex-ante results are displayed in the Table A-7, below. 

Table A-7. Ex-Ante Results 

Original Application Savings Estimates 

 

New Refrigerated Case Lighting 

kW kWh 

11.11 136,299 

A.4.3 Measurement & Verification Plan 

The major goals of the site inspection include verifying lighting fixture installation and operating 
times. 

The quantity and type of fixtures will be confirmed through visual inspection. If possible, the wattage 
of the lamps will be confirmed using a spare lamp or getting access to a fixture. Information on the 
refrigeration system, such as compressor manufacturer and model number, will also be obtained 
through inspection. No lighting loggers will be deployed since the refrigerated cases run 8,760 
hours. Instead, the operation of 8,760 hours will be confirmed with the customer contact. 

The customer will also be asked if changes will be made to the operation of the cases. The working 
condition of the old light fixtures and lamps as well as the system improvements that would have 
been made in the absence of the program will also be investigated with the owner. This information 
will be used to estimate the RUL of the replaced light fixtures. 

If necessary, other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview. This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. There will also be 
refrigeration savings that will be calculated and added to the total, as shown below. 

The following equation will be used to calculate ex-post kW savings: 

Total kWsavings = Lighting kWsavings + Refrigeration kWsavings 

Lighting kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000 x Coincidence Factor 
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Refrigeration kWsavings = Lighting kWsavings x 0.284 Tons cooling/kW x Cooling kW/ton 

The following equation will be used to calculate ex-ante kWh savings: 

kWhsavings = Total kWsavings x Op. Hours  

A.4.4 Description of Verification 

An initial site visit to verify the implementation of the measure was conducted on May 1, 2012. The 
case lighting was found without help, but the supervisor of the facility pointed out where the 
refrigeration compressor rack was in the back of the store. 

The installation of the new LED case lighting fixtures was physically verified and found to match the 
description provided in the application. However, only 142 LED lighting fixtures were found out of 
the 177 reported in the ex-ante case. It was unknown by the store director why this was the case. 
Other reach-in cases were found with fluorescent lighting in them, and these were assumed to be 
the ones that were supposed to be replaced. The existing lighting was confirmed by the reach-ins, 
and also by the store director, to be fluorescent.  

Normal hours of the supermarket are continuous. This was confirmed by the store director as being 
also true for the reach-in case lighting. It was not deemed necessary to leave any U12-12 light level 
loggers to confirm these hours. 

The refrigeration rack was not inspected as it was assumed that this store would have the same 
standard equipment as the previously visited supermarket of the same chain. Thus, the refrigeration 
system efficiency was assumed to be typical for commercial supermarkets. 

A.4.5 Results 

The ex-post energy savings for this measure are 101,350 kWh per year, compared to ex-ante 
savings of 136,299 kWh per year, for a realization rate of 74 percent. The ex-post peak demand 
savings for this measure are 11.57 kW, compared to ex-ante savings of 11.11 kW, for a demand 
realization rate of 104 percent. 

The baseline for this measure was considered to be the original fluorescent fixtures. There was no 
need to move to a more efficient lighting technology, so the baseline was found adequate as being 
the existing lighting. 

The small increase in savings from ex-ante to ex-post is the result of some factors that counteract 
each other. For the kW demand savings, fewer fixtures were found to be replaced so the savings 
were reduced accordingly. However, the refrigeration savings obtained from the reduction of 
wattage in the cases was not accounted for in the ex-ante savings. This increased demand savings 
significantly. The net result is an increase in ex-post demand savings when compared to ex-ante. 
For the kWh energy savings, fewer fixtures were found to be replaced so savings were reduced 
accordingly. The annual operating time of the fixtures was found to be the same at 8,760 hours per 
year. The net result is a slightly increased ex-post kWh energy savings. 

When asked about the influence of the energy efficiency program, the store director said that he 
probably would not have done it as soon as he did without the rebate. He stated that he was having 
some problems with the original fluorescents and would have eventually replaced the lights. 
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The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 

kWsavings = (Power Reductionlighting + Power Reductionrefrigeration) x (Peak Coincidence factor) 

Power Reductionlighting = ((142 x 72W) – (142 x 16W))/1000 = (10.224 kW – 2.272 
kW) = 7.952 kW 

Power Reductionrefrigeration = Power Reductionlighting x (3,412/12,000) x kW/tonrefrigeration = 
7.952 kW x (0.284 tons/kW) x 1.6 kW/ton = 3.618 kW 

kWsavings = (7.952 kW + 3.618 kW) x 1.00 = 11.570 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

= 11.570 kW x 8,760 = 101,350 kWh 

Table A-8. Energy Savings Comparison 

 

Original Application 

Savings Estimates 

Ex-Post 

Analysis 
Realization Rate 

 

kW kWh kW kWh kW kWh 

New Refrigerated Case 

Lighting 
11.11 136,299 11.57 101,350 104% 74% 

NTG Interview. The customer replaced fluorescent freezer-case lighting with LED lighting and 
motion sensors, estimated savings of 111,877 kWh. 

To enhance the appearance of its freezer cases and to save energy, the company replaced 
florescent light fixtures with 118 16-Watt Hussman EcoShine fixtures, and motion sensors to dim 
the lights by 20 percent when no one is around. 

During the NTG interview, the decision maker indicated a four in ten probability that they would 
have installed the exact same equipment in the program’s absence. The key reasons the decision 
maker gave for the LED lighting and sensor upgrades included the availability of the program 
incentive (ten out of ten-point scale), payback on the investment (ten) and the age of the equipment 
(ten). The respondent also rated the importance of the program as making up 75 percent of their 
decision to upgrade and 25 percent for the importance of other non-program related factors.  

NTG ratio - 0.78 (includes no spillover)
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APPENDIX B: NONRESIDENTIAL ENERGY ANALYSIS CASE STUDIES 

B.1 PROJECT INFORMATION – NEA 1 

Project ID#: NEA 1 

Measure: Installation of New CFL Fixtures 

Ex-Ante Savings:  72,912 kWh and 15.19 kW 

Facility Usage: Collegial Library 

B.1.1 Measure Description 

The customer is upgrading the lighting in their library.  They are replacing (50) 400W metal halide 
fixtures with (30) 6-lamp 42W CFL fixtures. 

B.1.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation.  These calculations use the difference 
in fixture input wattages to calculate kW demand savings, and then fixture operating hours to 
calculated annual kWh savings. 

The original 400W metal halides are shown as having an input wattage per fixture of 455W.  This 
totals to 22,750W for all original fixtures.  The new 6-lamp 42W CFL fixtures are shown as having 
an input wattage per fixture of 252W.  This totals to 7,560W for all new fixtures.  The resulting 
demand savings are 15.00 kW, which assumes a peak coincidence factor of 1.  With annual 
operating hours of 4,800, this results in annual kWh savings of 72,912.  The project has a total cost 
of 21,900. The Ex-Ante results are displayed in the table below: 

Table B-1. Gross Energy Savings Comparison 

Original Application Savings Estimates 

 kW kWh 

New Library Lighting 15.00 72,912 

B.1.3 Measurement & Verification Plan 

The major goals of the site inspection include verifying lighting fixture installation and operating 
times. 

The quantity and type of fixtures will be confirmed through visual inspection.  If possible, the 
wattage of the lamps will be confirmed using a spare lamp or getting access to a hanging fixture.  A 
number of Hobo U12-12 light level loggers will be deployed for a period of about a couple weeks to 
determine the operating hours of the fixtures.  The number and location of these loggers will be 
determined based on the control of the lighting in the space, and the number of individually 
controlled lighting spaces.  

Through an interview with the customer, the control and typical operating hours of the fixtures will 
also be confirmed.  The customer will be asked about peak operating conditions between the hours 
of 8am and 8pm Monday through Friday, and will be asked if the operation of the lights during the 
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logged period is representative of the entire year.  If not, the customer will be asked how and why 
the changes in operation will occur.  The working condition of the old light fixtures and lamps as well 
as the system improvements that would have been made in the absence of the program will also be 
investigated with the owner.  This information will be used to estimate the RUL of the replaced light 
fixtures. 

If necessary other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview.  This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. 

The following equation will be used to calculate ex-post kW savings: 

kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000 x Coincidence Factor 

The following equation will be used to calculate ex-ante kWh savings: 

kWhsavings = kWsavings x Op. Hours  

B.1.4 Description of Verification 

An initial site visit to verify the implementation of the measure was conducted on May 1st, 2012.  
The maintenance supervisor of the facility provided a tour of the library and the measure associated 
with this verification. 

The installation of the (30) new 6-lamp CFL fixtures was physically verified and found to match the 
description provided in the application.  The existing system was confirmed by the librarian to 
consist of (50) 400W mercury vapor fixtures.  It was also stated by the librarian that these existing 
fixtures had been getting old and making loud  humming noises.  Many of them were beginning to 
fail. 

Of the (30) new CFL fixtures, only (20) of them were found to be on during the site visit.  The 
librarian confirmed this by stating that the middle (10) are never turned on because the light level is 
sufficient with the outer (20) being on.  The librarian also stated that the lights are turned on in the 
morning when the library opens, and off at night when it closes.  Normal hours of the library are 
7:30am to 7:30pm Monday through Thursday and 7:30am to 3pm on Friday.  This is different during 
the summer months when the library is only open 8am to 5pm Monday through Thursday and 8am 
to 1pm on Friday.  Two U12-12 light level loggers were left in the library to confirm the accuracy of 
these hours. 

During the visit to remove the loggers the librarian indicated that the metered period was 
representative of typical production levels.  She also stated that there were no other changes to the 
lighting hours of operation from the pre retrofit to post retrofit periods. 

B.1.5 Results 

The ex post energy savings for this measure are 73,598 kWh per year, compared to ex ante 
savings of 72,912 kWh per year, for a realization rate of 101%.  The ex post peak demand savings 
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for this measure are 15.91 kW, compared to ex ante savings of 15.00 kW, for a demand realization 
rate of 106%. 

The baseline for this measure was considered to be the existing 400W mercury vapor fixtures.  
Though it was reported by the customer that some of these mercury vapor fixtures were failing and 
all of them would be replaced soon anyway, it was determined that the customer could keep 
replacing them with the same kind.  There was no need to move to a more efficient lighting 
technology, so the baseline was found adequate as being the existing lighting. 

The small increase in savings from ex ante to ex post is the result of some factors that counteract 
each other.  For the kW demand savings, a peak hour coincidence factor of 0.90 was found for the 
lighting and reduced the savings proportionally.  However, since only (20) of the (30) new fixtures 
were confirmed as being on all of the time, the demand savings were increased slightly.  The net 
result is a slightly increased ex post demand savings.  For the kWh energy savings, the operating 
hours were found to be 4,200 instead of the 4,800 used in the ex ante.  This decreased savings 
slightly.  However, this decrease was canceled out by an increase in savings from the fact that only 
2/3 of the lighting remains on in the new case. The net result is a slightly increased ex post kWh 
energy savings. 

When asked about the influence of the rebate program, the customer stated that it was definitely a 
factor in making the decision to replace the lighting fixtures.  The customer said that getting a utility 
rebate for the project accelerated the decision to implement it. 

The ex post savings calculations are summarized below. Fixture input wattages from the ex ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

   = (50 x 455W – 20 x 252W)/1000 x 0.88 

   = 17.71 kW x 0.90 = 15.91 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

     = 17.71 kW x 4,156 = 73,598 kWh 

Table B-2. Gross Energy Savings Comparison 

 

Original Application 
Savings Estimates 

Ex Post 
Analysis 

Realization Rate 

 

kW kWh kW kWh kW kWh 

New Library Lighting 15.00 72,912 15.91 73,598 106% 101% 

NTG Interview. A NTG interview was not completed with this project. 
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B.2 PROJECT INFORMATION – NEA 2 

Project ID#: NEA 2 

Measure: EEAP #08 COMPUTER CTR LTG 

Ex-Ante Savings:  465,318 kWh, 32.00kW 

Facility Usage: Unknown 

B.2.1 Measure Description 

No project documentation for this project was provided. 

B.2.2 Summary of the Ex-Ante Calculations 

No project documentation for this project was provided and nothing about the ex-ante calculations 
is known. 

B.2.3 Measurement & Verification Plan 

The measurement and verification of this project will begin with interviewing site representatives for 
other projects with the same company if they know anything about this project. If any information is 
discovered, a site visit will be performed if possible and any available site representatives will be 
interviewed concerning equipment and operating characteristics associated with the project. 

Depending on what information is found, the lighting fixtures involved in the project may be counted 
and inspected, as well as inspecting any available spare parts for any fixtures involved in the 
project. In addition, fixtures may be logged using light level loggers or current loggers in order to 
determine operating profiles for both the base case and proposed case. 

B.2.4 Description of Verification 

A site visit was performed for another project with the same company. While on-site, it became 
clear that the project being observed was not the project being verified. The correct project was 
then located and evaluated; however, before leaving, the project that was found (located at the 
company’s Information Systems build warehouse) was observed.  

The fixtures were counted and the site representative was interviewed. Based on employee 
provided information, base case hours of operation were obtained. Operating hours for the fixtures 
in the base case consisted of 6:00 AM until 3:00 PM Monday through Friday. According to the site 
representative, the fixtures also operate on Saturday according to the same schedule as the 
weekday schedule, but for only about 20 Saturdays per year.  

Spare fixtures, ballasts, and bulbs were inspected. The project consisted of replacing 400 watt 
metal halide fixtures with six lamp 4 foot T8 fixtures on a one for one basis, as well as installing 
occupancy sensors on each fixture. The site representative was interviewed concerning how often 
the fixtures are turned off and it was estimated that the fixture hours would be reduced to 25 
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percent of their base case hours of operation based on the site representative provided information 
and based on on-site observations. 

B.2.5 Results 

The following equations were used to calculate ex-post kW savings: 

kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000  

Peak_kWsavings = kWsavings x Coincidence Factor 

The following equation was used to calculate ex-ante kWh savings: 

kWhsavings = kWsavings x Op. Hours  

The quantity of fixtures counted was 398 6L4’T8 fixtures. The hours were assumed to be reduced to 
25 percent of their original operating hours based on interviews with the site representative and 
based on on-site observations. The hours for the base case were found to be 2,520 operating hours 
per year based on the schedule provided by the site representative. The proposed hours were 
estimated to be 220 hours per year.  

The peak coincidence factor was found to be 50 percent based on the schedule provided by the site 
representative and the proposed coincidence factor was found to be 12.5 percent based on the 
proposed ours being estimated as 25 percent of the existing hours. 

Table B-3. Gross Energy Savings Comparison 

 

Original Application 
Savings Estimates 

Ex-Post Analysis Realization Rate 

 

kW kWh kW kWh kW kWh 

Warehouse Lighting Conversion 
& Occupancy Sensors 

32.00 465,318 79.60 390,151 249% 84% 

NTG Interview. The customer replaced 790 two-lamp, T-12, magnetic ballast fixtures with 240 four-
lamp, T-8 fixtures with electronic ballasts and occupancy sensors, rebate of $71,389, estimated 
savings of 465,318 kWh. 

The company installed the replacement light fixtures to make its data center more energy efficient. 
Occupancy sensors were an important aspect of the project because the data center is not staffed 
24 hours per day. Cost-saving estimates through the supplier of the lighting equipment helped the 
company to determine the project payback would be 1.66 years. 

Primarily to become of a member of MidAmerican’s Efficiency Partners Program, the company 
conducted a detailed engineering audit. Before conducting the audit, the company had not intended 
to undertake these lighting upgrades. Based on the information in the audit report, the company 
decided to complete the upgrades that qualified for rebates and had a short payback.  

During the NTG interview, the decision maker indicated a seven in ten probability that they would 
have installed the exact same equipment in the program’s absence. Consistent with this response, 
the respondent ranked program influence relative to non-program influence a three, with the non-
program influence receiving a seven. Standard practice in the industry and corporate policies were 
highest among non-program influences (rated ten and nine, respectively). 
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However, additional key reasons the decision maker gave for the lighting and sensor installations 
through the program included the availability of the program incentive (ten out of ten-point scale), 
information provided through the audit (nine), and payback on investment (ten). Qualitatively the 
respondent indicated the importance of the program, stating “we had not considered [the project] 
until we completed the audit” and that the program enabled them to see what the return on 
investment would be.  

NTG ratio - 0.53 (includes no spillover) 

B.3 PROJECT INFORMATION – NEA 3 

Project ID#: NEA 2 

Measure: AP#1 - Install VFDs AHUs 1, 2, & 4 

Ex-Ante Savings:  137,220 kWh,  1.00 kW 

Facility Usage: Industrial 

End Use: HVAC 

B.3.1 Measure Description 

The customer replaced the fan motors on their AHU’s (AC-1, 2, 4 and RAF-1&2) and installed 
VFD’s to replace inlet guide vanes. The motors involved in the project can be seen in the table 
below. 

Table B-4. Project Motors 

Fan 
Motor 

Horsepower 

Existing 
Motor 

Efficiency 

New 
Motor 

Efficiency CFM 

SF-1 40 94.10% 94.10% 27,000 

SF-2 40 93.00% 94.10% 27,000 

SF-4 10 89.50% 91.70% 7,600 

RF-1 (Serves SF-1 & 2) 25 92.40% 93.60% 27,000 

RF-2 (Serves SF-4) 2 84.00% 86.50% 7,600 

The VFD efficiency for each motor is 97% efficient. 

B.3.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation. The claimed kW savings is 1.00 kW. 
Per the calculations provided in the project documentation, it appears that the total claimed kW 
should be -3.3 kW. The calculated kW for the installation of the VFD’s is -4.0 kW and the calculated 
kW for the installation of the new fan motors is 0.7 kW. It appears that the claimed 1.00 kW is due 
to the calculated 0.7 kW, though it is not clear why a total of -3.3 kW was not claimed and why the 
negative kW savings penalty for the installation of the VFD’s was not taken. 
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Savings were calculated separately for the installation of the new motors and for the installation of 
the VFDs. The motor kW was calculated using an assumed load factor of 80% of the nominal 
horsepower of the motor and a fan efficiency of 60% was assumed.  The air handlers were 
assumed to operate at 30% airflow at 40°F and below and to modulate up to 100% at 95°F and 
above. 

In order to calculate the load, BIN hours from the Moline, IL were used. The schedule used for the 
BIN hours was 4 AM until 11 PM weekdays and 7 AM until 5 PM Weekends. 

The base case controls consisted of inlet guide vanes, which were compared to VFD controls using 
fan curves developed from ASHRAE 90.1 comparing the two curves to each other based on CFM 
ratio as seen in Figure B-. 

Figure B-1. Inlet Vanes Compared to VFDs 
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Table B-5. Ex Ante Energy Savings 

 Ex Ante Savings  

 Peak kW Annual kWh 

Installation of Nema Premium Motors 1.00 2,449 

VFD installation on AHU Fan motors  134,771 

B.3.3 Measurement & Verification Plan 

For the evaluation of this project, an inspection of the site and this measure will be conducted and 
the site representative will be interviewed. The site representative will also be questioned 
concerning the installation of fan powered boxes due to the project documentation being unclear 
what role their installation played in the project. The site representative will be questioned about the 
fan powered boxes to clarify if a fan kW penalty should be claimed for their installation.  

While onsite, the site representative will be interviewed concerning how the AHU’s are operated, 
and how they are controlled, both in the base case and in the proposed case.  

The installation of the VFD’s on the AHU fans will be verified by visual inspection and any set points 
will be recorded. In addition, make and model numbers for the existing and new fans will be 
recorded.  

The site representative will also be interviewed concerning all changes that were made to the air 
handling system, including if the fans are controlled via pressure sensors and if any changes were 
made to the operating schedule. 

Spot readings of all the fans for which the methods of controls were changed will be taken with a 
Fluke Power meter and Dent energy loggers will be installed on the fans. In addition, outside air 
temperature will also be logged during the logging period.  

Any new fans installed will also be logged with Dent energy loggers and the site representative will 
be interviewed concerning how the installation of the new fans changes the system operation.  

If the installation of Dent Energy loggers is not possible, current loggers will be installed. If any 
trended data is available, it will be collected while onsite. 

B.3.4 Description of Verification 

A site visit was completed and the site representatives were interviewed. The installation of the 
motors and the VFDs was verified by visual inspection and their make and model numbers were 
recorded. The air handlers make and model numbers were also recorded. Trended data for the air 
handlers was setup wile onsite and collected a week later. In addition, Fluke readings were 
recorded while onsite. The site representatives also provided a different schedule of 5 AM until 7 
PM for the weekdays and 8 AM until 6 PM for the weekend. The motor kW readings recorded can 
be seen in   
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Table B-6. 
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Table B-6. Onsite Readings 

Fan Motor HP kW Hz 

SF-1 40 5.57 34.1 

SF-2 40 6.17 35.6 

SF-4 10 0.69 27.3 

RF-1 25 15.2 60 

RF-2 2 0.9 49.6 

B.3.5 Results 

The existing motor kW was calculated based on the proposed motor kW by calculating the new 
motor kW based on the Fluke and VFD readings for each motor and taking into account the existing 
and proposed efficiencies and the VFD efficiency. The proposed kW was calculated based on the 
Fluke and VFD readings for each motor, taking into account the VFD efficiency. 

The BIN hours were adjusted for the change in schedule and were based on Moline, IL. The 
Existing AHU Flow profile was adjusted based on trended data for each of the fans. The minimum 
flow was assumed to be consistent with the minimum flow at the lowest temperatures recorded; 
however, the maximum flow was increased in increments of 5% from the maximum flow at the 
maximum temperatures recorded until 100% Flow or 0 BIN hours was reached. Trended data 
covering large temperature ranges and a representative time period were not available; therefore 
airflow was estimated for each BIN based on the available trended data. 

Using the air handling unit specification sheets, the observed readings in   
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Table B-6 were found to be consistent with the expected values based on the project documented 
airflow. 

With the exception of the above listed changes, the analysis of energy savings used the same 
method as the ex ante savings. 

Table B-7. Energy Savings Comparison 

 

Original Application 
Savings Estimates 

Ex Post Analysis Realization Rate 

 

kW kWh kW kWh kW kWh 

Installation of Nema Premium 
Motors 

1.00 2,449 
0.6 2,174 56% 89% 

VFD installation on AHU Fan 
motors 

 134,771 
11.6 127,221  94% 

NTG Interview. A NTG interview was not completed with this project. 
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B.4 PROJECT INFORMATION – NEA 4 

Project ID#: NEA 4 

Measure: Installation of new T8 fixtures 

Savings: 14.00 kW and 64,429 kWh 

Facility Usage: Industrial Production 

B.4.1 Measure Description 

The customer is upgrading the lighting in their production space. Specifically they are replacing 30 
1000W metal halide high-bay fixtures, three T12 2-lamp 8’ 95W HO fixtures, and one T5 6-lamp 
54W HO fixture with 89 T8 6-lamp 4’ 32W fixtures. 

B.4.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to 
calculated annual kWh savings. 

The original 1,000W metal halides are shown as having an input wattage per fixture of 1,075W, the 
T12 2-lamp fluorescents are shown as having 207W, and the T5 6-lamp fluorescent is shown as 
having 351W. This totals to 33,222W for all original fixtures. The new T8 6-lamp 32W fixtures are 
shown as having an input wattage per fixture of 218W. This totals to 19,402W for all new fixtures. 
The resulting demand savings are 13.82 kW, which assumes a peak coincidence factor of one. This 
is reported as 14.00 most likely due to rounding issues. With annual operating hours of 2,912 for 
the metal halides and 3,640 for the rest, this results in annual kWh savings of 64,429. The project 
has a total cost of $34,739, resulting in a simple payback of 9.6 years. 

The ex-ante results are displayed in Table B-8, below. 

Table B-8. Ex-Ante Results 

Original Application Savings Estimates 

Production Space Lighting Upgrade 

kW kWh 

14.00 64,429 

B.4.3 Measurement & Verification Plan 

The major goals of the site inspection include verifying lighting fixture installation and operating 
times. 

The quantity and type of fixtures will be confirmed through visual inspection. If possible, the wattage 
of the lamps will be confirmed using a spare lamp or getting access to a hanging fixture. A number 
of Hobo U12-12 light level loggers will be deployed for a period of about a couple weeks to 
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determine the operating hours of the fixtures. The number and location of these loggers will be 
determined based on the control of the lighting in the space, and the number of individually 
controlled lighting spaces.  

Through an interview with the customer, the control and typical operating hours of the fixtures will 
also be confirmed. The customer will be asked about peak operating conditions between the hours 
of 8:00 AM and 8:00 PM Monday through Friday, and will be asked if the operation of the lights 
during the logged period is representative of the entire year. If not, the customer will be asked how 
and why the changes in operation will occur. The working condition of the old light fixtures and 
lamps as well as the system improvements that would have been made in the absence of the 
program will also be investigated with the owner. This information will be used to estimate the RUL 
of the replaced light fixtures. 

If necessary, other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview. This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. 

The following equation will be used to calculate ex-post kW savings: 

kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000 x Coincidence Factor 

The following equation will be used to calculate ex-ante kWh savings: 

kWhsavings = kWsavings x Op. Hours  

B.4.4 Description of Verification 

An initial site visit to verify the implementation of the measure was conducted on May 1, 2012. The 
maintenance supervisor of the facility provided a tour of the production area and the measure 
associated with this verification. 

The installation of the new T8 6-lamp fixtures was physically verified and found to match the 
description provided in the application. However, 90 fixtures were found instead of the reported 89. 
The existing system was confirmed by the customer contact to consist of 30 1,000W metal halide 
fixtures, three T12 2-lamp fixtures, and one T5 6-lamp fixture. It was also stated by the customer 
contact that these existing fixtures had been getting old and were failing, and that they were just 
replacing them before they had heard of the rebate.  

Of the 90 new T8 fixtures, one of them was found to be off during the site visit. The customer 
contact stated that the typical operating hours of the space are 4:00 AM to 5:00 PM Monday 
through Friday. He also said that for about ten weeks of the 52 weeks in a year, they would run a 
full shift on Saturday also. In addition to this, he pointed out that three of the fixtures are emergency 
lights and run continuously. Three U12-12 light level loggers were left in various areas of the 
production space to confirm the accuracy of the general space hours. 

During the visit to remove the loggers, the contact indicated that the metered period was 
representative of typical production levels. He also stated that there were no other changes to the 
lighting hours of operation from the pre retrofit to post retrofit periods. 
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B.4.5 Results 

The ex-post energy savings for this measure are 83,473 kWh per year, compared to ex-ante 
savings of 64,429 kWh per year, for a realization rate of 130 percent. The ex-post peak demand 
savings for this measure are 13.6 kW, compared to ex-ante savings of 14.00 kW, for a demand 
realization rate of 97 percent. 

The baseline for this measure was considered to be the existing fixtures. Though it was reported by 
the customer that many of these were failing and all of them would be replaced soon anyway, it was 
determined that the customer could keep replacing them with the same kind. There was no need to 
move to a more efficient lighting technology, so the baseline was found adequate as being the 
existing lighting. 

For the kW demand savings, the peak hour coincidence factor of 1.00 that was found using logger 
data. However, one more fixture was found during the on-site visit than reported, increasing power 
in the new case and thus reducing savings slightly. For the kWh energy savings, the operating 
hours were found to be 5,525 instead of the 2,912 and 3,640 used in the ex-ante. This increased 
ex-post savings. The fact that three of the fixtures are emergency lights that stay on continuously 
also increased the ex-post savings. 

When asked about the influence of the rebate program, the customer said that the utility rebate did 
not affect their decision to install new efficient lighting. However, it did encourage them to buy 
fixtures with occupancy sensors instead of no occupancy sensors. 

The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

= ((27 x 1,075W + 3 x 207W + 1 x 351W) – (87 x 218W))/1000 x 1.00 + (3 x 1075W 
– 3 x 218W)/1000 x 1.00 

 = 11.031 kW x 1.00 + 2.571 kW x 1.00 = 13.602 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

  = 11.031 kW x 5,525 + 2.571 kW x 8,760 = 83,473 kWh 

Table B-9. Energy Savings Comparison 

 

Original Application 

Savings Estimates 
Ex-Post Analysis Realization Rate 

 

kW kWh kW kWh kW kWh 

Production Space Lighting Upgrade 14.00 64,429 13.602 83,473 97% 130% 

NTG Interview. Replaced more than 30, 1,000W, mercury-vapor, and other light fixtures with T-8 
high-bay fixtures and occupancy sensors, rebate of $14,420, estimated savings of 64,429 kWh. 
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The company installed the light fixtures to improve the lighting and reduce energy consumption in 
this recently acquired facility. The company installed 89 six-lamp, T-8, and high-bay fixtures with 
occupancy sensors. Shortly after acquiring the building, the company had an initial energy audit 
conducted by MidAmerican to see which areas to focus on for efficiency and cost savings. 
Following the audit, the company created a comprehensive action plan that it plans to complete. 

The respondent provided credit to the program elements for their decision throughout the interview. 
Key reasons the decision maker gave for the lighting and sensor installations include the availability 
of the program incentive (ten out of ten-point scale), the age or condition of the old equipment 
(nine), and payback on investment (ten). The respondent also indicated that the short payback 
period was important and that the incentives helped pay for the initial costs.  

The decision maker indicated a three in ten probability that they would have installed the exact 
same equipment in the program’s absence. 

NTG ratio - 0.73 (includes no spillover) 

B.5 PROJECT INFORMATION – NEA 5A 

Project ID#: NEA 5A 

Measure: New T5 2-lamp lighting fixtures 

Savings: 10 kW and 24,705 kWh 

Facility Usage: Warehouse & Office 

B.5.1 Measure Description 

The customer is upgrading the lighting in the office portion of one of their buildings. They are 
replacing 91 T12 4-lamp 4’ 34W fixtures with 94 T5 2-lamp 2’ 14W fixtures. 

B.5.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to 
calculated annual kWh savings. 

The original input wattages are assumed to be 144W per fixture for the T12 4-lamp lights. This 
totals to 13,104W for all original fixtures. The new T5 2-lamp fixtures are shown as having an input 
wattage per fixture of 33W. This totals to 3,102W for all new fixtures. The resulting demand savings 
are 10.002 kW, which assumes a peak coincidence factor of one. With annual operating hours of 
2,210, this results in annual kWh savings of 22,104. This is reported as 24,705 kWh for unknown 
reasons. The project has a total cost of $30,468. 

The ex-ante results are displayed in the Table B-10, below. 

Table B-10. Ex-Ante Results 

Original Application Savings Estimates 

New Lighting kW kWh 
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10.00 24,705 

B.5.3 Measurement & Verification Plan 

The major goals of the site inspection include verifying lighting fixture installation and operating 
times. 

The quantity and type of fixtures will be confirmed through visual inspection. If possible, the wattage 
of the lamps will be confirmed using a spare lamp or getting access to a hanging fixture. A number 
of Hobo U12-12 light level loggers will be deployed for a period of about a couple weeks to 
determine the operating hours of the fixtures. The number and location of these loggers will be 
determined based on the control of the lighting in the space, and the number of individually 
controlled lighting spaces.  

Through an interview with the customer, the control and typical operating hours of the fixtures will 
also be confirmed. The customer will be asked about peak operating conditions between the hours 
of 8:00 AM and 8:00 PM Monday through Friday, and will be asked if the operation of the lights 
during the logged period is representative of the entire year. If not, the customer will be asked how 
and why the changes in operation will occur. The working condition of the old light fixtures and 
lamps as well as the system improvements that would have been made in the absence of the 
program will also be investigated with the owner. This information will be used to estimate the RUL 
of the replaced light fixtures. 

If necessary, other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview. This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. 

The following equation will be used to calculate ex-post kW savings: 

kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000 x Coincidence Factor 

The following equation will be used to calculate ex-ante kWh savings: 

kWhsavings = kWsavings x Op. Hours  

B.5.4 Description of Verification 

An initial site visit to verify the implementation of the measure was conducted on May 1, 2012. A 
contact at the facility pointed out the areas containing the lighting fixtures included in this measure. 

The installation of the new T5 2-lamp fixtures was physically verified and found to match the 
description provided in the application. However, 84 fixtures were found instead of the reported 94. 
The original lighting was confirmed by the customer contact to consist of T12 fluorescent fixtures. 
The customer contact could not give any information on the operating condition of the original 
fixtures.  
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The customer contact stated that the typical operating hours of the space are 5:30 AM to 5:00 PM 
Monday through Friday. She also said that the fixtures are all controlled by manual switch, except 
for the fixtures in the storage rooms. Four U12-12 light level loggers were left in various 
representative areas of the office to confirm the accuracy of the space hours. 

During the visit to remove the loggers, the contact indicated that the metered period was 
representative of typical occupancy levels. She also stated that there were no other changes to the 
lighting hours of operation from the pre retrofit to post retrofit periods. 

B.5.5 Results 

The ex-post energy savings for this measure are 14,444 kWh per year, compared to ex-ante 
savings of 24,705 kWh per year, for a realization rate of 58 percent. The ex-post peak demand 
savings for this measure are 5.25 kW, compared to ex-ante savings of 10.00 kW, for a demand 
realization rate of 53 percent. 

The baseline for this measure was considered to be the original T12 fixtures. It was determined that 
the customer could keep replacing the original fixtures with the same kind. There was no need to 
move to a more efficient lighting technology, so the baseline was found adequate as being the 
original lighting. 

Using logger data, the fixtures were split into six main space types; conference rooms, storage 
rooms, office rooms, hallways, the general open office area, and break rooms. For the kW demand 
savings, a peak hour coincidence factor of 0.08 was found for the conference rooms and storage 
rooms, 0.52 was found for office rooms, 0.99 was found for hallways and the general open office 
area, and 0.69 was found for the break rooms. These peak coincidence factors reduced the ex-post 
savings compared to ex-ante. There was also the issue of only finding 84 fixtures instead of the 
reported 94, which reduced the ex-post savings further. For the kWh energy savings, the operating 
hours were found to be 139 for conference and storage rooms, 1,445 for office rooms, 2,645 for 
hallways and the general open office area, and 2,403 for the break rooms. This decreased ex-post 
savings for some spaces while increasing them for other spaces. This is because the ex-ante 
savings used operating hours of 2,210 for all spaces. The fact that seven of the fixtures are on 
occupancy sensors most likely increased the ex-post savings. The overall effect on savings was a 
significant decrease. 

When asked about the influence of the rebate program, the customer said that she did not know 
whether it was a factor in the purchasing of new lights, as she was not the decision maker. 

The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

 = (17 x 144W- 17 x 52W) x 0.08 + (17 x 144W- 17 x 52W) x 0.52 + (41 x 144W- 41 x 
52W) x 0.99 + (9 x 144W- 9 x 52W) x 0.69  

 = 1.564 kW x 0.08 + 1.564 kW x 0.52 + 3.772 kW x 0.99 + 0.828 kW x 0.69 

 = 5.25 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 
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= 1.564 kW x 139 + 1.564 kW x 1,445 + 3.772 kW x 2,645 + 0.828 kW x 2,403 

= 217.4 kWh + 2,260.0 kWh + 9,976.9 kWh + 1,989.7 kWh 

= 14,444 kWh 

Table B-11. Energy Savings Comparison 

 

Original Application 

Savings Estimates 

Ex-Post 

Analysis 
Realization Rate 

 

kW kWh kW kWh kW kWh 

New Lighting 10.00 24,705 5.25 14,444 53% 58% 

NTG Interview. The customer replaced 91, four-foot, four-lamp, T-12 fixtures with 94 two-lamp, 
two-foot, T-5 fixtures, rebate of $7,509, estimated savings of 24,705 kWh. 

To save energy, create brighter lighting, and generate less waste heat in a warehouse space, the 
company replaced its T-12 fluorescent lighting with T-5 fluorescent lighting. These changes 
increased the lighting level and diminished shadows in the warehouse, using approximately half the 
number of lamps. With less waste heat, the company is also saving energy through decreased 
operation of the warehouse cooling fans. 

During the NTG interview, the decision maker indicated a three in ten probability that they would 
have installed the exact same equipment in the program’s absence. The key reasons the decision 
maker gave for the lighting upgrades included the availability of the program incentive (ten out of 
ten-point scale), the information provided through the program audit (ten), payback (nine), and the 
recommendation of the upgrade from their key account manager. The respondent also indicated 
that the program was “100 percent a factor” in implementing the upgrade and that they did not 
move on the project until the audit showed that the return on investment would pencil out.  

NTG ratio - 0.90 (includes no spillover) 

B.6 PROJECT INFORMATION – NEA 5A, 5B, 5C, 5D, 5E 

Project ID#: NEA 5A, 5B, 5C, 5D, 5E 

Measure: Lighting upgrades and new compressed air system 

Savings: 109.7 kW and 542,712 kWh 

Facility Usage: Light Industrial 

B.6.1 Project Description 

The customer’s light industrial facility in this project has had four separate measures implemented 
in it.  These measures are broken out in each section of this report.  Measures B,C, and D are all 
lighting upgrades, while measure E deals with the new compressed air system. 
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B.6.2 Measure Description 

Measure B 

The customer is upgrading the lighting in one of their buildings.  They are replacing (288) 400W 
metal halide fixtures with (92) T8 6-lamp 4’ 32W fixtures w/ instant start (IS) ballasts, (48) T8 6-lamp 
4’ 32W fixtures w/ programmable start (PS) ballasts, (74) T8 4-lamp 4’ fixtures w/ PS ballasts, and 
(74) T8 2-lamp 4’ fixtures w/ PS ballasts.  Some the new fixtures have occupancy sensors, but 
savings from the sensors are covered in another measure. 

Measure C 

The customer has upgraded the lighting in one of their spaces.  They replaced (51) T12 4-lamp 4’ 
34W fixtures with (40) T8 3-lamp 4’ 32W fixtures. 

Measure D 

The customer has installed occupancy sensors on the lighting in one of their spaces.  Specifically 
they are controlling (48) T8 6-lamp 4’ 32W fixtures w/ programmable start (PS) ballasts and (74) T8 
4-lamp 4’ 32W fixtures w/ PS ballasts with the sensors.  This measure deals with only the 
occupancy sensor savings of measure B. 

Measure E 

The customer has upgrading their compressed air delivery system which is used to dry paint line 
parts after they are washed.  Specifically, they removed (6) compressed air nozzles that are fed by 
the current compressor system and installed (2) high-pressure air knives with their own individual 
Atlantic regenerative blowers.  This reduces CFM requirements, saving energy used by the current 
compressor system.  Savings are also obtained since the new individual blowers can more 
efficiently meet the blow-off loading than the current compressor system. 

B.6.3 Summary of the Ex-Ante Calculations 

Measure B 

Calculations were provided with the project documentation.  These calculations use the difference 
in fixture input wattages to calculate kW demand savings, and then fixture operating hours to 
calculated annual kWh savings. 

The input wattages are assumed to be 448 Watts per fixture for the original 400W metal halides.  
This totals to 129,024W for all original fixtures.  The new T8 6-lamp fixtures with IS ballasts are 
assumed to have input wattages of 226W, the T8 6-lamp fixtures with PS ballasts are assumed to 
be  217W, the T8 4-lamp w/ PS ballasts are assumed to be 145W, and the T8 2-lamp w/ PS 
ballasts are assumed to be 72W .  This totals to 47,266W for all new fixtures.  The resulting 
demand savings are 81.758 kW, which assumes a peak coincidence factor of 1.  With annual 
operating hours of 5,303 for the T8 w/ IS ballasts and 2-lamp T8s w/ IS ballasts, and annual 
operating hours of 4,419 for the other two types, this results in annual kWh savings of 433,522.  
Measure cost is unknown. 
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Measure C 

Calculations were provided with the project documentation.  These calculations use the difference 
in fixture input wattages to calculate kW demand savings, and then fixture operating hours to 
calculated annual kWh savings. 

The input wattages are assumed to be 144 Watts per fixture for the original 4-lamp T12s.  This 
totals to 7,344W for all original fixtures.  The new 3-lamp T8 fixtures are assumed to have input 
wattages of 85W.  This totals to 3,400W for all new fixtures.  The resulting demand savings are 
3.944 kW, which assumes a peak coincidence factor of 1.  With annual operating hours of 5,303 
this results in annual kWh savings of 20,913.  The project has a total cost of roughly $8,600. 

Measure D 

Calculations were provided with the project documentation.  These calculations use an assumed 
percent savings number to determine the kWh savings.  No demand kW savings are claimed for 
this measure. 

The input wattages are assumed to be 217 Watts per fixture for the new 6-lamp T12s and 145 
Watts per fixture for the new 4-lamp T12s.  This comes to a total occupancy sensor controlled 
power of 21,146W for all of these new fixtures.  An assumed savings of 50% is used per typical 
values for a warehouse type space, but this is only applied to the operating hours that the sensors 
are activated.  The sensors are only active during one 7 hour shift out of the 21 hour work day.  
Thus the 50% savings is further reduced by a factor of 7/21, or to 16.7%.  This results in kWh 
savings of 18,666.  Demand savings are assumed to be zero. 

Measure E 

Calculations were provided with the project documentation.  These calculations show the current 
compressor system as having a 100hp and a 75hp compressor running most of the time with 
lead/lag control.  It is assumed that with the new individual regenerative blowers, the 75hp 
compressor can be shut off completely. 

The energy use for the original compressor system is calculated using an estimated CFM use by 
the original (6) compressed air nozzles.  Since they are each rated as using approximately 52 CFM 
each, the total blow-off load was approximated as 300 CFM.  This 300 CFM is also the capacity of 
the original 75 hp compressor, so it was estimated that the 75hp compressor would be able to be 
turned off on average once the (6) nozzles were removed.  Using this 300 CFM and a pressure of 
90 psig, equivalent compressor power necessary to meet this load was calculated as 56kW.  
Annual energy use expended from this load was calculated using annual operating hours of 2,860, 
and ended up being 161,049 kWh. 

The power use of the (2) new individual blowers was calculated using their rated HP, an estimated 
load factor, and their efficiency.  Since they consisted of a 20hp and 25hp blower estimated at 80% 
load factor and 84% efficiency, their power draw was calculated as 32kW.  Using annual production 
hours of 2,860, this amounts to an annual energy use of 91,438 kWh. 

The resulting power and energy savings seen by using the (2) new individual blowers was thus 
shown as 24kW and 69,611 kWh. 

The Ex-Ante results are displayed in the table below: 
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Table B-12. Ex-Ante Results 

Original Application Savings Estimates 

 kW kWh 

Measure B – Lighting upgrade 81.8 433,522 

Measure C – Lighting upgrade 3.90 20,913 

Measure D – Lighting upgrade 0 18,666 

Measure E – Compressed Air 24.00 69,611 

Total 109.70 542,712 

 

B.6.4 Measurement & Verification Plan 

Measures B, C, and D 

The major goals of the site inspection include verifying lighting fixture installation and operating 
times. 

The quantity and type of fixtures will be confirmed through visual inspection.  If possible, the 
wattage of the lamps will be confirmed using a spare lamp or getting access to a hanging fixture.  A 
number of Hobo U12-12 light level loggers will be deployed for a period of about a couple weeks to 
determine the operating hours of the fixtures.  The number and location of these loggers will be 
determined based on the control of the lighting in the space, and the number of individually 
controlled lighting spaces.  

Through an interview with the customer, the control and typical operating hours of the fixtures will 
also be confirmed.  The customer will be asked about peak operating conditions between the hours 
of 8am and 8pm Monday through Friday, and will be asked if the operation of the lights during the 
logged period is representative of the entire year.  If not, the customer will be asked how and why 
the changes in operation will occur.  The working condition of the old light fixtures and lamps as well 
as the system improvements that would have been made in the absence of the program will also be 
investigated with the owner.  This information will be used to estimate the RUL of the replaced light 
fixtures. 

If necessary other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview.  This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. 

The following equation will be used to calculate ex-post kW savings: 

kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000 x Coincidence Factor 

The following equation will be used to calculate ex-ante kWh savings: 
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kWhsavings = kWsavings x Op. Hours  

Measure E 

The major goals of the site inspection include obtaining operational information on the compressor 
system, as well as logging power consumption of the compressed air system and new individual 
blowers. 

The quantity and type of compressors in the compressed air system will be obtained through 
inspection and/or discussion with the customer contact.  Any operational information that is 
available on the system, such as a compressed air study, will also be obtained from the customer 
contact.  The installation, manufacturer, model #, and quantity of new blowers will be verified 
through inspection. 

During the site inspection, DENT Elite Pro kW loggers will be installed on a number of compressors 
in the compressed air system, as well as on the new Atlantic blowers.  The specific compressors 
that will have DENT loggers installed on them will be determined on-site through conversation with 
the customer.  These loggers will be left for a period of roughly 1 or 2 weeks.  Their logged data will 
help to calculate verified energy savings obtained from this measure. 

If necessary other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A calculation will be done to confirm the project savings using verified information gleaned from the 
on-site inspection and customer interview.  This calculation will be done in a compressed air 
calculation template developed by Michaels Energy.  It will use a CFM profile determined from 
either a compressed air study or back-calculated from logged power data.  This profile will be used 
in conjunction with Compressed Air Challenge curves to determine compressor kW power for the 
original case.  The new case will use logged kW power data.   Operating hours will also be 
determined from the compressed air study and/or logged data, and will be used to determine kWh 
consumption and savings. 

B.6.5 Description of Verification 

An initial site visit to verify the implementation of the measure was conducted on May 1st, 2012.  
The maintenance supervisor of the facility provided a tour of the facility and the measures 
associated with this verification.  He also stated that the general hours of the spaces in question 
were 4am to 2:30am Monday through Friday, and 4am to 2:30am on two Saturdays a month.  Five 
U12-12 lighting loggers were left in various areas to determine the accuracy of these hours, and 
also to determine the hours of the fixtures with occupancy sensors.   

Measure B 

The installation of the new T8 fixtures was physically verified and found to match the description 
provided in the application.  The existing system shown in the ex ante was confirmed by the project 
contact as correct.  All of the fixtures not controlled by new occupancy sensors were said to be 
manually controlled by breakers per the customer contact.  This measure deals with only the 
upgrade of lamp and ballast and not the occupancy sensor savings. 
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Of the (92) new T8 6-lamp fixtures, only (90) of them were found during the site visit.  They were 
confirmed as being T8 6-lamp 4’ 32W high bay fixtures and were installed at a higher bay height.  
One of them was seen as being off during the visit.  All (48) of the new T8 6-lamp 32W high bay 
fixtures with occupancy sensors were confirmed as installed with working sensors.  Of the (74) new 
T8 4-lamp fixtures with occupancy sensors, only (70) of them were found during the site visit.  They 
were confirmed as having working sensors.  Finally, all of the (74) T8 2-lamp fixtures were found to 
be installed.  These were installed at a lower height for the workers who worked on the paint line. 

Measure C 

The installation of the new T8 fixtures was physically verified and found to match the description 
provided in the application.  The existing system shown in the ex ante was confirmed by the project 
contact as correct.   

Of the (40) new T8 3-lamp fixtures, only (38) of them were found during the site visit.  They were 
also installed at a lower height around the paint line area for the workers.  The customer contact 
stated that they are manually controlled by breakers. 

Measure D 

The installation and operation of occupancy sensors was confirmed in measure B. 

Measure E 

The customer was not able to provide a compressed air study as none had been done.  The main 
100hp compressor was confirmed as being an Ingersoll Rand R90 Nirvana VSD compressor.  The 
customer contact stated that except for the paint line blow off, it takes all of the compressed air 
load.  The 75hp compressor was confirmed as being an Atlas Copco GA55 and was stated by the 
customer to not ever be used.  The only time the 75hp is turned on is for maintenance checks.  The 
two Atlantic blowers were found to be a different model than reported in the ex ante documents.  
They were both Atlantic AB300 models, which are 2hp and provide 150 cfm.  A DENT kW logger 
with 100A CTs was left on the 100hp compressor to determine its power and cfm profile.  Two U12-
12 loggers with 20A CTs were left on the two Atlantic blowers to determine when they turned on 
and their current draw. 

B.6.6 Results 

Measure B 

The ex post energy savings for this measure are 528,338 kWh per year, compared to ex ante 
savings of 433,522 kWh per year, for a realization rate of 122%.  The ex post peak demand savings 
for this measure are 83.02 kW, compared to ex ante savings of 81.80 kW, for a demand realization 
rate of 101%. 

The baseline for this measure was considered to be the existing 400W metal halide fixtures.  There 
was no need to move to a more efficient lighting technology, so the baseline was found adequate 
as being the existing lighting. 

The increase in savings from ex ante to ex post is mostly due to increased hours of operation 
compared to the ex ante.  For the kW demand savings, the small decrease in quantities of fixtures 
actually found increased the savings slightly.  For the kWh energy savings, the operating hours 
were found to be 6,364 instead of the 5,303 used in the ex ante, increasing savings. 
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The ex post savings calculations are summarized below. Fixture input wattages from the ex ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

   = (124 x 448W – 89 x 226W)/1000 x 1.00 + (64 x 448W – 48 x 217W)/1000 x 1.00 +  

(66 x 448W – 70 x 145W)/1000 x 1.00 + (34 x 448W – 74 x 72W)/1000 x 1.00 

   = 35.44 kW x 1.00 + 18.26 x 1.00 + 19.42 kW x 1.00 + 9.9 kW x 1.00 

   = 83.02 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

     = 83.02 kW x 6,364 = 528,338 kWh 

Measure C 

The ex post energy savings for this measure are 26,183 kWh per year, compared to ex ante 
savings of 20,913 kWh per year, for a realization rate of 125%.  The ex post peak demand savings 
for this measure are 4.11 kW, compared to ex ante savings of 3.90 kW, for a demand realization 
rate of 105%. 

The baseline for this measure was considered to be the existing T12 fluorescent fixtures.  There 
was no need to move to a more efficient lighting technology, so the baseline was found adequate 
as being the existing lighting. 

The increase in savings from ex ante to ex post is mostly due to increased hours of operation 
compared to the ex ante.  For the kW demand savings, the small decrease in quantities of fixtures 
actually found increased the savings slightly.  For the kWh energy savings, the operating hours 
were found to be 6,364 instead of the 5,303 used in the ex ante, increasing savings. 

The ex post savings calculations are summarized below. Fixture input wattages from the ex ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

   = (51 x 144W – 38 x 85W)/1000 x 1.00  

   = 4.11 kW x 1.00 

   = 4.11 kW 

 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

     = 4.11 kW x 6,364 = 26,183 kWh 
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Measure D 

The ex post energy savings for this measure are 20,193 kWh per year, compared to ex ante 
savings of 18,666 kWh per year, for a realization rate of 108%.  The ex post peak demand savings 
for this measure are 3.53 kW, compared to ex ante savings of 0 kW, resulting in no real demand 
realization rate. 

The baseline for this measure was considered to be the newly installed T8 6-lamp and 4-lamp 
fluorescent fixtures without occupancy sensors.  This is compared against the same fixtures with 
occupancy sensors. 

For the kW demand savings, logger data was used to determine a new peak coincidence factor for 
the fixtures with occupancy sensors.  This ended up being 0.83.  This was compared against a 
coincidence factor of 1.00 used in the case without occupancy sensors.  This is why there are some 
demand savings while the ex ante reports zero.  For the kWh energy savings, the operating hours 
were found to be reduced by 982 instead of the 884 used in the ex ante, increasing savings. 

The ex post savings calculations are summarized below. Fixture input wattages from the ex ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex post calculations. 

kWsavings = (Controlled Power) x (Peak Coincidence factorold – Peak Coincidence Factornew) 

   = (48 x 217W + 70 x 145W)/1000 x (1.00 – 0.83)  

   = 20.57 kW x (0.17) 

   = 3.53 kW 

 

kWhsavings = (Controlled Power) x (Annual Operating Hours Reduction) 

     = 20.57 kW x 982 = 20,193 

Measure E 

The ex post energy savings for this measure are 47,788 kWh per year, compared to ex ante 
savings of 69,611 kWh per year, for a realization rate of 69%.  The ex post peak demand savings 
for this measure are 23.87 kW, compared to ex ante savings of 24.00 kW, for a realization rate of 
99%. 

The baseline for this measure was considered to be the compressed air system before the (2) new 
Atlantic blowers were installed, consisting of (1) 100hp VFD lead compressor and (1) 75hp lag 
compressor .  This is compared against the same system with the new Atlantic blowers. 

The measure was modeled in a proprietary compressed air energy calculator.  The cfm loading in 
the new case was determined through logged data of the 100hp compressor and the two blowers.  
However, it was reported by the customer that a water heater in the paint line was down during the 
logged period, so the water was colder and didn’t blow off as easy.  Thus the Atlantic blowers were 
not used for that period very much at all, and instead the original compressed air system nozzles 
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were used.  This means that the cfm determined using the logged 100hp VFD compressor data 
includes the paint line blow-off load. 

Since the blow-off load could not be isolated out of the 100hp logged data, it was estimated that the 
(2) blowers would run on average at about 50% capacity for the time of paint-line production.  This 
100 blow-off cfm was subtracted from the logger-determined average 100hp VFD compressor cfm 
of 378.  This gave an average non-blow-off CFM of 278 met by the 100hp VFD compressor.  The 
same total cfm loading was then projected back onto the original case.  In this original case, the 
100hp VFD compressor took all 358 average cfm all of the time.  The customer contact reported 
this as accurate since the 75hp lag compressor would typically never have to come on once the 
100hp VFD compressor was installed, except during peak loading conditions.   

The blowers could meet the 100 cfm blow-off load much more efficiently than the 100hp VFD 
compressor, resulting in savings.  The blowers also saved significant peak power since they could 
be used instead of the 75hp compressor to take whatever load the 100hp VFD compressor couldn’t.  
Peak loading cfm was determined to be 547, and this would force the 75hp to come on in the 
original case.  

The reason why ex post kWh savings were less than ex ante was due to average loading conditions 
being estimated wrong in the ex ante calculations.  The ex ante assumes that the 75hp compressor 
is used throughout the entire paint line production period, while the ex post shows it as only coming 
on during peak loading.  However, the peak period savings remained roughly the same since both 
the ex ante and ex post savings show that the use of the 75hp compressor can be averted.  Ex ante 
and ex post savings for all measures, along with the resulting realization rates, are shown in the 
table below. 

Table B-13. Energy Savings Comparison 

 

Original Application Savings 

Estimates 
Ex Post Analysis Realization Rate 

 

kW kWh kW kWh kW kWh 

Measure B: Lighting 81.8 433,522 83.02 528,338 101% 122% 

Measure C: Lighting 3.90 20,913 4.11 26,183 105% 125% 

Measure D: Lighting 0 18,666 3.53 20,193 N/A 108% 

Measure E: Compressed 

Air 
24.00 69,611 27.08 3,240 113% 13% 

Total 109.70 542,712 117.74 577,954 107% 106% 

NTG Interview. A NTG interview was not completed for this project. 
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B.7 PROJECT INFORMATION – NEA 5F, G 

Project ID#: NEA 5F,G 

Measure: Upgrade of heating system 

Savings:  9.45 kW and 16,927 kWh 

Facility Usage: Warehouse 

B.7.1 Project Description 

The customer’s light industrial facility in this project has had one measure implemented in it. 
However, this measure was broken into two measures, one dealing with the electrical savings and 
one dealing with the gas savings. Measure F deals with the electrical portion while measure G 
deals with the gas. 

B.7.2 Measure Description 

Measure F 

The customer has upgraded their HVAC system. Specifically, they replaced their original ten 
Cambridge 745,000 Btu per hour heaters with five new Cambridge units of various sizes. Savings 
are obtained through lower outside air requirements. This measure deals only with the electrical 
portion of the savings. 

Measure G 

This measure is the same as F, except for the fact that it only it deals with the gas portion of the 
savings. 

B.7.3 Summary of the Ex-Ante Calculations 

Measure F 

Calculations were provided with the project documentation. These calculations show the current 
heating system as having ten Cambridge 745,000 Btu per hour heaters that have 92 percent 
thermal efficiency and serve 100 percent outdoor air. The new system is comprised of five new 
Cambridge units of various sizes that each have thermal efficiencies of 92 percent and are direct-
fired. Specifically they are two S1600 models, one S1200 model, and two S800 models. It does not 
specify in the calculations what the new percent OA amount is, but shows the decreased CFM use 
of the new units while still maintaining adequate heating. Electrical savings are obtained through 
reduced fan usage.  

The original ten heating units each have 3hp supply fans, totaling to 30hp. This was converted to 
kW using a factor of 0.746, then converted to input power using fan efficiency of 88.5 percent. Total 
resulting power consumption is 25.29 kW. Using total annual operating hours of 3,132, which are 
the total occupancy hours of the space during the heating season, an annual energy consumption 
of 45,291 kWh was calculated. This calculation assumes that the fan is constant volume, has a 
loading factor of 100 percent, and turns off during unoccupied hours. 
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The electrical energy use for the new heating system is calculated in the same way that the original 
case was calculated. The only change is the total fan horsepower and fan efficiency. In the new 
case, there are two 5hp fans and three 3hp fans, resulting in a total horsepower of 19. This was 
converted to kW using a factor of 0.746, then converted to input power using fan efficiency of 89.5 
percent. Total resulting power consumption is 15.84 kW. Using total annual operating hours of 
3,132, which are the total occupancy hours of the space during the heating season, an annual 
energy consumption of 28,364 kWh was calculated. This calculation assumes that the fan is 
constant volume, has a loading factor of 100 percent, and turns off during unoccupied hours. 

The resulting power and energy savings seen by using the five new Cambridge heaters was thus 
shown as 9.45 kW and 16,927 kWh. 

Measure G 

The energy use for the original heating system is calculated using a CFM number of 6,229 for total 
airflow. This is multiplied by a unit conversion factor of 1.085 and an average temperature rise of 
120F. The result is a heating load seen by the heaters. Using heater efficiency of 92 percent, and 
temperature BIN weather data for the Quad Cities, annual therm consumption of 48,405 was 
calculated for the original case. The weather data showed 3,132 hours of occupied time during the 
heating season. 

The energy use for the new heating system is calculated in the same way as the original case, 
except with a reduced CFM number but increased temperature rise number. The new CFM number 
totaled to 26,435, a significant decrease from the original case. However, temperature rise was 
increased to 160F. Using heater efficiency of 92 percent, and temperature BIN weather data for the 
Quad Cities, therm consumption of 29,358 was then calculated for the new case. The weather data 
showed 3,132 hours of occupied time during the heating season. 

The resulting gas savings seen by using the five new Cambridge heaters was thus shown as 
19,047. Electrical savings due to reduced fan use is accounted for in the previous measure. 

The ex-ante results are displayed in Table B-14, below.  
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Table B-14. Ex-Ante Results 

Original Application Savings Estimates 

 kW kWh Therms 

Measure F: New Heaters 9.45 16,927 - 

Measure G: New Heaters - - 19,047 

B.7.4 Measurement & Verification Plan 

Measure F 

The major goals of the site inspection for this measure include obtaining operational information on 
the supply fans for the original case, as well as logging power consumption of the supply fans. 

The quantity and type of supply fans in the new Cambridge heater units will be obtained through 
inspection and discussion with the customer contact. Any operational information that is available 
on the fans, such as occupied periods and fan controls, will also be obtained from the customer 
contact. The installation, manufacturer, model #, and quantity of new Cambridge heater units will be 
verified through inspection. 

During the site inspection, DENT Elite Pro kW loggers and/or Hobo U12-12 loggers with attached 
CTs will be installed on a number of unit heater fans if their electrical inputs are accessible. The 
specific units that will have loggers installed on them will be determined on-site through 
conversation with the customer. These loggers will be left for a period of roughly one or two weeks. 
Their logged data will help to calculate verified energy savings obtained from this measure. 

If necessary, other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A calculation will be done to confirm the project savings using verified information gleaned from the 
on-site inspection and customer interview. This calculation will be laid out in a temperature BIN 
format similar to that used in the ex-ante case. Power data obtained from the loggers will be used to 
determine new fan loading and full load power consumption. Logger data will also be used to verify 
the operational times of the fans. 

Measure G 

The major goals of the site inspection for this measure include obtaining operational and model 
information on the heating units as well as logging temperature increase. 

During the site inspection, Hobo U12-12 loggers will be installed in a number of the units’ inlet and 
discharge air streams, if they are accessible. This will be to measure the temperature increase 
across the heating coils and thus the heating load. An outside air temperature logger will also be 
installed in covered location outside. The specific units that will have loggers installed on them will 
be determined on-site through conversation with the customer. These loggers will be left for a 
period of roughly one or two weeks. Their logged data will help to calculate verified energy savings 
obtained from this measure. Any operational information that is available, such as occupied periods 
and controls, will also be obtained from the customer contact.  
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B.7.5 Description of Verification 

An initial site visit to verify the implementation of the measure was conducted on May 1, 2012. The 
contact of the facility provided a tour of the area with the heating units in question. He also stated 
that the general hours of the spaces in question were 7:00 AM to 3:30 PM Monday through Friday.  

Measure F, G 

The installation of the five new heating units was physically verified and found to match the 
description provided in the application. Space set point temperature and unoccupied setback 
temperatures were obtained from each of the heating units. The spaces that they each served were 
found to all be interconnected so that it was approximately one big space. This entire space was 
said to be about 238,000 sq. ft. in area per the customer contact. 

The original system was verified by the customer as being the ten bigger Cambridge units. These 
were originally delivering higher outside air CFM to the space since it was required by the previous 
owner of the building. The new five units are better sized and deliver a much smaller outside air 
load because that is all that is required by the customer who now owns the building. When asked 
about the influence of the energy efficiency program, the customer reported that they would not 
have done it the same way without the rebate. The rebate allowed them to purchase all of the new 
units at once instead of one at a time. 

B.7.6 Results 

Measure F 

The ex-post energy savings for this measure are 15,781 kWh per year, compared to ex-ante 
savings of 16,927 kWh per year, for a realization rate of 93 percent. The ex-post peak demand 
savings for this measure are zero kW, the same as the ante savings of zero kW, for a demand 
realization rate that is undefined. 

The baseline for this measure was considered to be the original ten Cambridge units since they 
were still functional and easily could have been left in operation. There was no need to move to a 
more efficient heating technology with smaller outside air requirements. 

The decrease in savings from ex-ante to ex-post is mostly due to the inclusion of a fan motor load 
factor and difference in motor efficiency used. The ex-ante does not include any load factor, 
assuming that the fan uses its full HP when operating. Typically, this is not the case, so for the ex-
post case a more typical load factor of 0.85 was used on both the old and new fans. Hours of 
operation also decreased slightly in the ex-post case, reducing savings slightly. Because the 
contact stated that the units are shut off for the summer and different fans are used for make-up air, 
the peak summer demand savings are found to be zero. 

The ex-post savings calculations are summarized below. 

kWsavings = (Total Fan Power Reduction) x (Peak Coincidence factor) 

= (20.0 kW – 12.3 kW) x 0.00 

= 7.7 kW x 0.00 

= 0 
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kWhsavings = (Total Fan Power Reduction) x (Annual Operating Hours) 

= 7.7. kW x 2,052 = 15,781 kWh 

Measure G 

The ex-post energy savings for this measure are 21,538 therms per year, compared to ex-ante 
savings of 19,047 therms per year, for a realization rate of 113 percent. 

The baseline for this measure was considered to be the original ten Cambridge units since they 
were still functional and easily could have been left in operation. There was no need to move to a 
more efficient heating technology with smaller outside air requirements. 

The increase in savings from ex-ante to ex-post is mostly due to a difference in modeled heat 
loading. The same BIN analysis was used to calculate the ex-post savings, though with more 
accurately estimated parameters such as air density, air specific heat, and space balance point. 
The ex-ante also does not adjust savings based on billed history, but instead only on a more 
conservative savings approach. The ex-ante savings were based on only the ventilation load 
caused by tempering outside air, and did not include the extra heating load resulting from shell 
losses in the building. Thus in the ex-post savings, the heating load was adjusted so that the shell 
load was included, and so the consumption in the old case matched the gas bills. 

Table B-15. Energy Savings Comparison 

NTG Interview. Replaced ten of the existing Cambridge heaters use 100 percent outdoor air for 
heating. According to the customer, not all this outdoor air is required. Since outdoor air is 
expensive to heat, Group O is replacing their space heaters to allow for less outdoor air heating. 
Rebate of 56,948, estimated savings of 16,927 kWh and 19,047 therms. 

This measure replaces the ten existing Cambridge units with five new Cambridge units that will still 
heat the space adequately, but with less outside air required. 

During the NTG interview, the decision maker indicated a two in ten probability that they would have 
installed the exact same equipment in the program’s absence. The key reasons the decision make 
gave for the lighting upgrades included the availability of the program incentive (ten out of ten-point 
scale), the payback on investment (ten) and the information provided from the audit (seven) and 
endorsement of the product from their account manager (seven). The respondent also indicated 
that his firm makes business decisions on upgrades “depending on the rebate amount and 
payback.”  

NTG ratio – 0.80 (includes no spillover) 

 

Original Application 

Savings Estimates 
Ex-Post Analysis Realization Rate 

 

kW kWh Therms kW kWh Therms kW kWh Therms 

Measure F: Lighting 0 16,927 - 0 15,781 - N/A 93% - 

Measure G: Lighting - - 19,047 - - 21,538 - - 113% 

Total 9.45 16,927 19,047 0 15,751 34,424 N/A 93% 113% 
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B.8 PROJECT INFORMATION – NEA 6 

Project ID#: NEA 6 

Measure: AP#9 - Occupancy Sensor Upgrade - Phase 1 

Savings: 0.0 kW and 1,861,755 kWh 

Facility Usage: Manufacturing 

B.8.1 Measure Description 

This measure consists of replacing the two 3-lamp High Light Output (HLO) ballasts on (3,310) 4' 6-
Lamp T8 Fluorescent High-Bay Fixtures in Building A and Building B as well as adding fixture 
mounted occupancy sensors to these fixtures. Also included in this project is the installation of 
occupancy sensors to control the light fixtures in various office type spaces. The fixtures for the high 
bay areas and the office areas can be seen in Table B-16. The existing high bay fixtures use instant 
start ballasts at 104W per fixture and are replaced with programmable start ballasts at 108W per 
fixture.  
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Table B-16. Fixtures for High Bay Areas 

High Bay Area Fixtures Office Area Fixtures 

Fixture Type Quantity 
Fixture 
Wattage Fixture Type Quantity 

Fixture 
Wattage 

3-Lamp 4' T8 
High-Bay   2,790  104 1-Lamp 4' T8 NLO    334  31 

3-Lamp 4' T8 
High-Bay   2,790  104 2-Lamp 4' T8 NLO    273  59 

3-Lamp 4' T8 
High-Bay    520  104 3-Lamp 4' T8 NLO   1,118  85 

3-Lamp 4' T8 
High-Bay    520  104 4-Lamp 4' T8 NLO     52  112 

   

6-Lamp 4' T8 NLO     7  170 

   

2-Lamp 4' T12 
34W Lamp     29  72 

   

4-Lamp 4' T12 
34W Lamp     12  144 

   

2-Lamp 4' T12 
20W Lamp     1  40 

   

CFL 26W     9  26 

   

CFL 32W     36  32 

   

65W BR?     11  65 

   

100w Par      16  100 

   

Incandescent 65W     72  65 

   

Incandescent 90W     5  90 

   

Incandescent 
100W     14  100 

B.8.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation, which included two specific energy 
calculations. One of the calculations covered a ballast conversion from instant start ballasts to 
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programmable ballasts, as well as the addition of occupancy sensors for all the lighting in the high-
bay areas. The other calculation consisted of switching the controls for the light fixtures in various 
office type spaces to being occupancy sensor controlled. 

The high bay fixtures were six lamp T8 fixtures with two instant start ballasts each at 104W per 
ballast. The new ballasts were three lamp programmable start ballasts at 108W each. 

The high bay lighting savings were calculated based on the quantity of fixtures in two high bay 
areas, East Factor and the U-Building. The existing hours used to calculate savings was 8,760 
hours per year. Occupancy sensor savings percentages seem to be estimated according to 
comments in project documentation. 

The office area savings were calculated based on one or more fixture types in each individual office 
space, according to a room list with each fixture type and quantity per space listed. The existing 
hours seem to be estimated based on the specific office space type. Occupancy sensor savings 
percentages seem to be estimated based on several research methods per space type. 

The equations used to calculate savings are as follows: 

kWold = (Qtyold x Wattageold)/1000 

kWnew = (Qtynew x Wattagenew)/1000 

kWsavings = kWold – Qtynew x kWnew 

kWhsavings = (kWold x Op.Hoursold) – (kWnew x Op.Hoursold x Occ.Sensorsavings) 

The ex-ante results are can be seen in Table B-17. 

Table B-17. Ex-Ante Results 

 Original Application Savings Estimates 

 KW KWh 

Occupancy Sensors & Retrofit 0.0 1,861,755 

B.8.3 Measurement & Verification Plan 

For the evaluation of this project, a site visit will be performed and the site representative will be 
interviewed. The Building A and the Building B high bay lighting portion of the project will be 
verified, as well as the occupancy sensor installation portion of the project located in the V building, 
X building, and the K building.  

While on-site, the fixtures in the above listed spaces will be inspected and fixture counts will be 
performed in order to determine the accuracy of the project document fixtures per space. In 
addition, available spare parts will be inspected and their make and model numbers will be 
recorded. The site representative will be interviewed concerning the baseline fixture types and 
wattages. If any baseline parts are still available, they will be inspected and their make and model 
numbers will be recorded.  

The site representative will be interviewed concerning the operating characteristics and the hours of 
operation. If the areas that are not time clock controlled or similar, light level/state loggers or current 



B:. Nonresidential Energy Analysis Case Studies  

135 

MidAmerican Energy: Energy Efficiency Monitoring and Evaluation Preliminary Impact Report (Final Draft) 
August 14, 2012 

loggers will be installed in order to determine the annual operating hours. The loggers will be 
installed in representative area for a couple of weeks in order to determine a typical operating 
profile for the various spaces. The number and location of the installed loggers will be determined 
based on the control of the lighting in the space, and the number of individually controlled lighting 
spaces that are representative of the project.  

The site representative will be interviewed concerning the areas that are now occupancy sensor 
controlled in order to determine the baseline operating characteristics prior to the installation of the 
occupancy sensors. The site representative will also be asked if the operation of the lights during 
the logged period is representative of the entire year. If not, the customer will be asked how and 
why the changes in operation will occur. 

If necessary, other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview. This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. 

The following equation will be used to calculate ex-post peak kW and kWh savings: 

kWold = (Qtyold x Wattageold)/1000 

kWnew = (Qtynew x Wattagenew)/1000 

kWsavings = (kWold x Coincidence.Factorold) – (Qtynew x kWnew x Coincidence.Factornew) 

kWhsavings = (kWold x Op.Hoursold) – (kWnew x Op.Hoursold x Occ.Sensorsavings) 

B.8.4 Description of Verification 

An on-site visit was completed and the site representative was interviewed. Logged data was 
collected from the site representative, which was found to be representative of the low production 
period. While on-site, it was discovered that the hours of operation calculated and used in the high 
bay ex-ante calculations was consistent with logged data during the high production period. A 
fixture count of the high bay lighting was performed and fixture types and quantities were found to 
be consistent with the project documentation. In the observed new fixtures, one ballast was found to 
be on a 16 minute interval controlled by occupancy sensor and one ballast was found to be on a 60 
minute interval controlled by occupancy sensor. 

The fixture types and quantities from the office area ex-ante calculation list were found to be 
accurate by on-site inspection. Light loggers were installed in fixtures located in representative 
areas of the office area measure. The found operating hours and coincidence factors based on 
metered areas can be seen in Table B-.  
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Table B-18. Metered Areas Operating Hours and Coincidence Factors 

 

Existing Proposed 

 

Hours CF Hours CF 

Public areas 8,760 100% 8,696 99% 

Large Office spaces 6,428 91% 6,072 86% 

Small Office / Conference 3,751 49% 3,509 47% 

B.8.5 Results 

The energy savings were recalculated using 8,632 operating hours for the 2,790 6L4’T8 fixtures 
located in the Building A based on the logger data provided for the low production period and the 
hours of operation for the for the high production period. Similarly, 8,739 hours was used for the 
520 6L4’T8 fixtures located in the Building B. Coincidence factors were also adjusted based on the 
low production provided data. 

The energy savings for the office space area were recalculated using the hours and coincidence 
factors seen in Table B- according to the analyzed logged data. 

Table B-19. Energy Savings Comparison 

 

Original Application 
Savings Estimates 

Ex-Post Analysis Realization Rate 

 

kW kWh kW kWh kW kWh 

Occupancy Sensors & Retrofit 0.0 1,861,755 262.52 1,988,059 

 

107% 

NTG Interview. The customer replaced ballasts and added fixture-mounted occupancy sensors on 
3,310 T-8 high-bay fixtures, rebate of $181,039, estimated savings of 2,100,211 kWh. 

The company replaced all of the high-bay fixture ballasts and added occupancy sensors in two 
factory buildings. At the same time, the company installed occupancy sensors on hundreds of 
incandescent, T-8, T-12, can, and other fixtures in approximately 300 rooms, hallways, and other 
general office spaces. Previously, the fixtures in the two factory buildings were on 24 hours per day, 
seven days a week. For the first time, these lights will shut off when the areas under them are 
unoccupied. Non-program factors with the greatest impact on the decision to undertake these 
installations included standard industry, energy-efficiency practice, the ability to obtain carbon 
credits to offset on-site coal-plant power generation. The availability of the program rebate ranked 
equally as high as it brought the return on investment to an acceptable level for the company, which 
allowed them to move forward with the program. 

During the NTG interview, the decision maker indicated a four in ten probability that they would 
have installed the exact same equipment in the program’s absence. Again, the customer gave 
equal ratings to the key program and non-program influence scores, rating the availability of the 
program incentive a ten out of ten-point scale, and standard practice in their industry a ten. Yet, the 
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customer ranked the program relative to non-program influences lower in the comparative 
assessment (two and eight, respectively).  

The respondent also indicated that they would not have done the project without the incentive 
because the return on investment would not have penciled out. 

NTG ratio - 0.60 (includes no spillover) 

B.9 PROJECT INFORMATION – NEA 7A 

Project ID#: NEA 7A 

Measure: AP#13 - Install VFDs on Process Pumps (Paint Line Wash Pumps) 

Ex-Ante Savings: 198,283 kWh, 0.0 kW 

Facility Usage: Manufacturing/Heavy Industry 

B.9.1 VFD Measure Description 

This measure entailed installing variable frequency drives (VFDs) on four 40 HP wash pumps and a 
20 HP spray pump associated with a five stage paint line wash system. In the base case, the 
pumps were throttled to control flow. In the proposed case, the valves have been opened and the 
VFD’s are now used to maintain a pressure set point. In addition, the pump motors were replaced 
with NEMA Premium motors. 

B.9.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation. The kW savings were calculated by 
subtracting the proposed case motor kW from the base case motor kW; however, no peak savings 
were claimed because the facility does not operate the gas pumps in the month of July due to an 
annual shut down of this area during the summer. 

Per project documentation, “The old motor efficiencies were noted in the Walk-through and the new 
motor efficiencies came from the manufacturers specs.” The calculations assumed a design load 
factor of 80 percent to calculate both the proposed and baseline kW using the following equation: 

kWmotor = hppump x 0.746 x (LoadFactor/Efficiencymotor) 

The kW of the motors after the installation of the VFD’s was calculated using the proposed motor 
kW, the proposed pump operating speeds (Hz) and VFD efficiency. 

The annual kWh for both the base case and the proposed case were calculated by multiplying the 
motor kW by the hours of operation, which was supplied by the customer per the project 
documentation. 

The provided savings calculation lists the operating speeds as follows: 

Stage 1 Pump - 42.21 HZ 

Stage 2 Pump - 45.79 HZ 
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Stage 3 Pump - 38.06 HZ 

Stage 4 Pump - 35.60 HZ 

Stage 5 Pump - 47.62 HZ 

Table B-20. Ex-Ante Results 

 Original Application Savings 
Estimates 

 

 kW kWh 

Variable Frequency Drives 0.0 198,283 

B.9.3 Measurement & Verification Plan 

For the evaluation of this project, a site visit will be performed and the site representative will be 
interviewed. While on-site, the installation of the pumps and VFD’s will be verified by inspection and 
make and model numbers will be recorded. The make and model for the base case motors will also 
be recorded if available.  

The equipment will be inspected for any set points and the site representative will be interviewed 
concerning the operating characteristics of the equipment of both the base case and the proposed 
case, as well as what the operating hours in both cases were. If trended data is available, it will be 
collected.  

Spot readings of the motors will be taken using a fluke power meter and current loggers will be 
installed on at least one piece of equipment per operating schedule. If the VFD’s are used to 
module equipment, Dent loggers will be installed each piece of modulating equipment. 

B.9.4 Description of Verification 

An on-site visit was completed and the site representative was interviewed. While on-site, kW 
readings were recorded using the VFD panel screen. The electrical panel was a drop safe box and 
voltage probes could not be used. The kW on the VFD screen for each motor was compared with 
the fluke readings for the current on each leg of the three phase power lines and was found to be 
reasonable. The VFD kW for each motor and the respective operating frequencies were recorded 
and can be seen in Table B-. The pressure set point was found to maintain 18 PSI and based on 
the physical layout of the pumps and piping system as observed, it is estimated that 20 ft. of head is 
required as the static pressure.  
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Table B-21. VFD Operating Characteristics 

 

HP Hz 
Motor 
kW 

Stage 1 Pump    40  46   13.25  

Stage 2 Pump    40  58   25.43  

Stage 3 Pump    40  45   13.88  

Stage 4 Pump    40  39   7.45  

Stage 5 Pump    20  40   4.04  

B.9.5 Results 

The savings were recalculated using the 18 PSI pressure set point at the recorded frequency and 
the assumed 20 ft. of static head based on the observed on-site dimensions, assuming the design 
point to operate at 60 Hz. The break horsepower was calculated using the recorded kW at the 
operating frequencies observed on-site, which was then used along with the design pressure to 
calculate the throttled position kW for the proposed motor using the DanFoss VLT energybox 
software for each motor. The throttled position kW was then used to calculate the load factor using 
the proposed motor efficiency, which was then used to calculate the throttled position kW for the 
existing motor for each motor. 

Table B-22. Energy Savings Comparison 

 

Original Application 
Savings Estimates 

Ex-Post Analysis Realization Rate 

 

kW kWh kW kWh kW kWh 

Variable Frequency Drives 0.0 198,283 0.0 175195 

 

88% 

NTG Interview. The customer replaced five pump motors with NEMA Premium motors, and 
installed variable frequency drives on the motors to replace manual control, rebate of $22,040, 
estimated savings of 198,283 kWh. This was one of two end-uses installed by the company through 
the program and assessed in the survey. 

To improve the process flow of a five-stage paint line wash system, the company installed VFDs on 
four 40 HP wash pumps and a 20 HP spray pump that previously were throttled to control flow. Now 
the valves are open and the flow is controlled with the VFDs. Additionally, all of the pump motors 
were upgraded to NEMA Premium inverter duty motors.  

During the NTG interview for this measure, the decision maker indicated an eight in ten probability 
that they would have installed the exact same equipment in the program’s absence. The key 
reasons the decision maker gave for the motor upgrades included the age of the equipment (ten out 
of ten-point scale), and standard practice in their industry (nine). Financial elements – including the 
availability of rebate and payback on investments – were less influential (rated a six and five, 
respectively).  
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The evaluation team adjusted the net-to-gross ratio downward slightly to account for the customer 
responses that they were replacing the equipment due to the condition and forthcoming failure 
coupled with the corporate and industry standard practice responses. Including only the availability 
of the incentive (a six) resulted in an initial net-to-gross score (excluding spillover) of 0.33. The 
evaluation team reduced this initial score to account for the other non-program factors as qualitative 
evidence indicated those non-program influence were primary drivers in the decision.  

NTG ratio – 0.27 (includes no spillover) 

B.10 PROJECT INFORMATION – NEA 7B, 7C, 7D & 7E 

Project ID#: 7B, 7C, 7D & 7E 

Measure: AP#14 - Replace HID Lighting w/ HB Fluorescent w/ Occ Sensors 

Ex-Ante Savings: 573,661 kWh, 79.4 kW 

Facility Usage: Manufacturing/Heavy Industry 

B.10.1 Lighting Measure Descriptions 

The lighting measures consisted of replacing 1,169 400W HPS fixtures and 12 250W HPS fixtures 
with 1,314 6L4’T5 lighting fixtures in various areas and various buildings. In addition, occupancy 
sensors were installed on 1021 fixtures of the new 6L4’T5 lighting fixtures. The fixtures controlled 
via occupancy sensors are controlled separately by lamp. Of the six lamps per fixture, four lamps 
are controlled by the occupancy sensors and the controls for two of the lamps remained 
unchanged. 

B.10.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation. The savings are calculated for both the 
lighting conversions and the occupancy sensors together. The baseline wattage is calculated using 
the quantities of the two fixture types and the fixture wattage for the two baseline fixture types (465 
watts for the 400W HPS fixtures and 295 watts for the 250W HPS fixtures). The baseline kWh is 
calculated using 3,330 hours of operation per fixture per year.  

The proposed kW and kWh are calculated in the same method, with the differences consisting of 
the new fixture type being 6L4’T5 fixtures, the wattage depending on the operating voltage of the 
specific fixtures, hours of operation depending on if the fixtures are occupancy sensor controlled or 
not, and a division of the fixtures by the lamps controlled via occupancy sensors and those that are 
not with the specific wattage for the lamps either controlled via occupancy sensor or not, taken into 
account. 

The equations used to calculate savings are as follows: 

kWold = (Qtyold x Wattageold)/1000 

kWnew = (Qtynew x Wattagenew)/1000 

kWsavings = kWold – Qtynew x kWnew 

kWhsavings = (kWold x Op.Hoursold) – (kWnew x Op.Hoursold x Occ.Sensorsavings) 
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The ex-ante results are can be seen in Error! Reference source not found.. 

Table B-23. Ex-Ante Results 

 

Original Application 
Savings Estimates 

 

kW kWh 

NEA T54X3HBR 20.6      68,641  

NEA T54X4HBR 41.2     137,282  

NEA T54X6HBR 17.6      58,463  

NEA OCC SENS       309,275  

B.10.3 Measurement & Verification Plan 

For the verification of this project, a site visit will be performed and will consist of a customer 
interview, equipment inspections, and metering.  

The customer will be interview to concerning operating characteristics, control methods of the 
fixtures, and any other information pertaining to the fixtures specifications or operation.  

A fixture count will be performed to verify fixture conversion quantities and occupancy controlled 
fixture quantities. The fixture count may include using the project documented locations, quantities, 
and types/control methods, once their accuracy has been verified.  

Any available spare parts for either the baseline or proposed fixtures will be inspected and any 
available manufacture information, including make and model, or manufacture documents if 
available, will be collected while on-site.  

Light level loggers or current loggers will be installed in representative locations in order to 
determine the average operating hours per fixture, unless the fixtures are time clock controlled or 
similarly controlled. The number and location of these loggers will be determined based on the 
control of the lighting in the space, and the number of individually controlled lighting spaces. 

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview. This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. 

The following equation will be used to calculate ex-post Peak kW and kWh savings: 

kWold = (Qtyold x Wattageold)/1000 

kWnew = (Qtynew x Wattagenew)/1000 

kWsavings = (kWold x Coincidence.Factorold) – (Qtynew x kWnew x Coincidence.Factornew) 

kWhsavings = (kWold x Op.Hoursold) – (kWnew x Op.Hoursold x Occ.Sensorsavings) 
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B.10.4 Description of Verification 

An on-site visit was completed and the site representative was interviewed. A lighting fixture 
electrical floor plan was obtained from the site representative and it was used to verify the fixture 
quantities installed.  

The fixtures were also visually inspected and the site representative was interviewed concerning 
the operating characteristics of the lamps per fixture. The project documentation describing the 
fixture characteristics was found to be accurate. 

The site representative was also interviewed concerning the facility operating hours. In addition, 
light level loggers were installed to verify the fixture operating hours provided by the site 
representative. The ex-ante claimed hours of operation were found to be consistent with the low 
production period, which occurs during the summer months with at least a 2 week shutdown period 
during July.  

The high production period hours are much greater than the low production period hours resulting in 
6,417 hours of operation for the existing case. According to the site representative, the fixtures 
would operate for 24 hours per day, seven days per week, for eight months a year and ten hours 
per day. They would operate five days per week for the other four months of the year, minus the 
shutdown period. 

While on-site, it was found that out of the four hours during the peak time, only 3.5 operating hours 
for the existing case are during that time, resulting in an existing coincidence factor of 74 percent. 

The proposed fixture hours for the two lamps uncontrolled lamps were found to be 4288 operating 
hours per year with a coincidence factor of 69 percent. For the other for lamps controlled via 
occupancy sensor, the operating hours were found to be 3369 hours per year with a coincidence 
factor of 60 percent. 

B.10.5 Results 

The savings were recalculated using the adjusted hours of operation and the adjusted coincidence 
factors according to the equations described above in the “Measurement & Verification Plan” 
section. This approach was consistent with the ex-ante calculation with the exception of using 
coincidence factors to calculate Peak kW savings. No other adjustments were made.  
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Table B-24. Energy Savings Comparison 

 

Original Application 
Savings Estimates Ex-Post Analysis Realization Rate 

 

kW kWh kW kWh kW kWh 

T54X3HBR 20.6      68,641  15.3   132,262  74% 193% 

T54X4HBR 41.2     137,282  30.5   264,525  74% 193% 

T54X6HBR 17.6      58,463  13.0   112,651  74% 193% 

OCC SENS       309,275  39.8   998,579    323% 

NTG Interview. The customer replaced 1,169 400-Watt and 12 250-Watt, high-pressure, sodium-
vapor light fixtures with 1,314 six-lamp, T-5, high-output, fluorescent fixtures, 1,021 of which have 
fixture mounted occupancy sensors, rebate of $109,909, estimated savings of 573,661 kWh. This 
was one of two end-uses installed by the company through the program and assessed in the 
survey. 

The company installed these measures to improve facility lighting quality to match that of another 
facility. The new six-lamp, T-5 fixtures include both a four-lamp ballast and a two-lamp ballast. 
Occupancy sensors control the four-lamp ballast so four of the lamps in each fixture will shut off 
when the areas under them are unoccupied, while the two-lamp ballast stays on for safety lighting.  

During the NTG interview for this measure, the decision maker indicated a two in ten probability that 
they would have installed the exact same equipment in the program’s absence. They also ranked 
the program influences an eight relative to a two for non-program influences The key reasons the 
decision maker gave for the lighting and occupancy sensor upgrades included the availability of the 
program incentive (ten out of ten-point scale), and payback on the investment (ten). Corporate 
policies and standard industry practices also rated high, but not as high as the program influences 
(eight). 

NTG ratio - 0.87 (includes no spillover)  

B.11 PROJECT INFORMATION – NEA 8 

Project ID#: NEA 8 

Measure 2: EEAP# 02 Install LED Exit Signs 

Ex-Ante Savings 2: 1.0 kW and 8,418 kWh 

Measure 3: EEAP# 03 Install Reduced Wattage T8 lamps in coves 

Ex-Ante Savings 3: 15.9 kW and 78,056 kWh 

Measure 4: EEAP# 04 Install Reduced Wattage Metal halide lamps 

Ex-Ante Savings 4: 16.3 kW and 67,038 kWh 
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Measure 6: EEAP# 06 Retrofit T12 to T8 Lighting 

Ex-Ante Savings 6: 9.8 kW and 40,383 kWh 

Facility Usage: Manufacturing 

B.11.1 Measure Descriptions 

EEAP# 2:  

This measure consists of replacing (31) existing 40W incandescent exit signs with (31) 9W LED 
exits signs.  

EEAP# 3:  

This measure consists of installing reduced wattage bulbs in (758) 2L 4' T8 fixtures, and installing 
(341) GE432 ballasts and (62) GE232 ballasts in coves.  

EEAP# 4:  

This measure consists of replacing (651) 175W Metal Halide bulbs with (651) 150W Metal Halide 
bulbs.  

EEAP# 6:  

This measure consists of upgrading existing T12 fixtures to T8 equivalents. 

B.11.2 Summary of the Ex-Ante Calculations 

Calculations were provided with the project documentation. The hours of operation used in each of 
the calculations, with the exception of the exit signs, was 4,119 operating hours per fixture per year. 
The exit signs were calculated using 8,760 annual operating hours. 

The equations used to calculate savings are as follows: 

kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000 

kWhsavings = kWsavings x Op. Hours  

Wattages were either assumed based on fixture type, or determined using manufacturer 
specification sheets or bulb and ballast information. 

The Ex-Ante results are displayed in the table below: 
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Table B-25. Ex-Ante Results 

 Original Application Savings Estimates 

 

 KW KWh 

EEAP# 02 – Exit Sign Conversion 1.0 8,418 

EEAP# 03 – RW Bulbs and Ballasts 15.9 78,056 

EEAP# 04 – 175W MH to 150W MH 16.3 67,038 

EEAP# 06 – T12’s to T8’s 9.8 40,383 

 

B.11.3 Measurement & Verification Plan 

The major goals of the site inspection include verifying lighting fixture installation and operating 
times.The quantity and type of fixtures will be confirmed through visual inspection.  If possible, the 
wattage of the lamps will be confirmed using a spare lamp or getting access to a hanging fixture.  A 
number of Hobo U12-12 light level loggers will be deployed for a period of about a couple weeks to 
determine the operating hours of the fixtures.  The number and location of these loggers will be 
determined based on the control of the lighting in the space, and the number of individually 
controlled lighting spaces.  

Through an interview with the customer, the control and typical operating hours of the fixtures will 
also be confirmed.  The customer will be asked about peak operating conditions, and will be asked 
if the operation of the lights during the logged period is representative of the entire year.  If not, the 
customer will be asked how and why the changes in operation will occur. 

If necessary other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview.  This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. 

The following equation will be used to calculate ex post kW savings: 

kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000  

Peak_kWsavings = kWsavings x Coincidence Factor 

The following equation will be used to calculate ex ante kWh savings: 

kWhsavings = kWsavings x Op. Hours  
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B.11.4 Description of Verification 

A site visit was completed and the site representative was interviewed concerning all measure. 
Time clock controls were examined for all fixtures in each measure. The fixtures were found to be 
time clock controlled in both the existing and proposed cases. Due to this fact, loggers were not 
installed and operation times were recorded from the time clocks.  

Half of the fixtures were found to turn on at 9:45 AM M-F and the other half were found to turn on at 
9:40 AM. The fixtures turn off at 9:30 PM M-F. On Saturday and Sunday, half of the fixtures turn on 
at 11:45 and the other half turn on at 11:40. The fixtures turn off at 6:30 PM on Saturday and 
Sunday. All of the lighting fixtures were found to be on during peak hours. 

The installation of T8 25 W lamps was confirmed by visual inspection. Ballast model numbers were 
recorded for the T8 lighting fixtures and the new LED exit sign fixtures were found to be 5 W fixtures 
instead of being 9 W fixtures as was claimed in the ex ante calculations. In addition, the existing exit 
signs were found to use incandescent bulbs and not CFLs. 

Of the claimed (651) metal halide fixtures, (624) 150 W metal halide fixtures were counted. Some 
areas were inaccessible and there were a number of 150 W metal halide fixtures located outside of 
the entrances to the building. The site representative could not verify or deny if the fixtures located 
outside of the entrances were part of the metal halide measure. 

The cove lighting was virtually inaccessible to direct observation due to the light fixtures being 
located approximately 25 to 30 feet off of the ground on shelves and pointed toward the ceiling. The 
fixtures were found to be 2L4’T8 fixtures with 25W lamps. The fixtures were located on sever 
hundred feet of shelving lining halls and it was therefore virtually impossible to count the individual 
light fixtures. The site representative was asked if the fixtures had been counted at some point and 
he provided a list of the fixture quantities and types of fixtures located in the coves. The fixtures in 
the coves (EEAP# 3) according to the site representative provided list consisted of (341) 2L4’T8 
fixtures, (62) 1L4’T8 fixtures, and (355) 2L4’T8 fixtures with electronic ballasts totaling (758) 
fixtures. The (758) fixtures was found to be consistent with forms provided in the project 
documentation. 

The fixtures observed onsite that were part of the T12 to T8 conversion were found to be consistent 
with project documentation for both the quantity and the types of fixtures claimed. 

B.11.5 Results 

The hours of operation used to calculate savings was 8760 hours for the exit signs and 4032 hours 
per year for the fixtures for each of the other measures. This adjustment was made due to the timer 
schedules observed onsite. The lighting adjustment results in a reduction of 87 hours per year 
versus the claimed 4119 hours per year. 

To calculate savings for the cove lighting (EEAP# 3), (355) 2L4’T8 fixtures was used rather than the 
claimed (386) fixtures due to the fact that the (386) fixtures is claimed based on invoices which 
does not account for the spare lamps purchased and based on the fixture list provided by the site 
representative. 

For the existing exit signs 40W per sign (standard fixture wattage) was used due to the existing exit 
signs being incandescent signs. The proposed case wattage was set to 5W according to site 
representative provided wattage. 
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All other quantities, wattages, and fixture types were found to be consistent with what was observed 
onsite and with the information provided by the site representative.  

Table B-26. Energy Savings Comparison 

 

Original Application 
Savings Estimates 

Ex Post 
Analysis 

Realization Rate 

 

kW kWh kW kWh kW kWh 

EEAP# 02 – Exit Sign 
Conversion 

1.0 8,418 
1.09 9,504.6 113% 113% 

EEAP# 03 – RW Bulbs and 
Ballasts 

15.9 
78,056 

15.51 62,551 98% 96% 

EEAP# 04 – 175W MH to 
150W MH 

16.3 67,038 
16.28 65,623.5 100% 98% 

EEAP# 06 – T12’s to T8’s 9.8 40,383 9.80 39,531.4 100% 98% 

NTG Interview. A NTG survey was not complete for this project. 

B.12 PROJECT INFORMATION – NEA 9 

Project ID#: NEA 9 

Measure: New refrigeration doors, vending misers, lighting upgrades, new white roof 

Savings: 91.20 kW and 491,810 kWh and 443 therms 

Facility Usage: Office, Refrigerated Warehouse 

B.12.1 Project Description 

The customer’s facility in this project has had ten separate measures implemented in it. These 
measures are broken out in each section of this report. Measure A is for new insulated refrigeration 
quick-close doors, B is for vending misers, C through H are all lighting measures, and I and J are 
for a new white roof with added insulation. 

B.12.2 Measure Descriptions 

Measure A 

The customer has upgraded the doors on their refrigerated food storage spaces. Specifically they 
replaced two uninsulated roll up doors to the freezer with two insulated roll up doors that close 
faster and do not have to be defrosted, and moved the two old uninsulated doors over to replace 
two bi-fold curtain doors that are between the dry dock and cooler. The unisulated doors do not 
need to be defrosted when between the dry dock and cooler. Refrigeration savings are obtained 
through reduced heat infiltration and conduction, and electrical defrosting savings are obtained by 
eradicating the need for door defrost. 

Measure B 
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The customer has installed vending misers on three of their beverage vending machines. These 
misers save energy by using occupancy sensors to reduce the machine’s lighting and compressor 
use. 

Measure C 

The customer upgraded the lighting in their maintenance space. They replaced two 400W metal 
halide fixtures with two T8 4-lamp 4’ 32W high bay fixtures. The new fixtures also had occupancy 
sensors installed on them, further increasing energy savings. 

Measure D 

The customer upgraded some of their exterior lighting. They replaced 37 1000W HPS fixtures with 
28 T5 4-lamp 4’ 54W fixtures and 12 T5 4-lamp 4’ 54W fixtures.  

Measure E 

The customer upgraded some of their lighting in various spaces. They replaced 176 T12 4- and 2-
lamp fixtures and 12 75W incandescent lights with 174 T8 2-lamp 4’ RLO fixtures. Some of these 
new fixtures also have occupancy sensors.  

Measure F 

The customer upgraded some of their exterior lighting in various areas. They replaced 57 150W 
metal halide fixtures with 57 T5 3-lamp 2’ fixtures. 

Measure G 

The customer upgraded some of their exterior lighting in various areas. They replaced 35 T12 4-
lamp fixtures and 22 T12 2-lamp fixtures with metal halide fixtures with 46 T8 4-lamp 4’ fixtures. 
Occupancy sensors are also installed on a number of the new fixtures. 

Measure H 

The customer upgraded some of their bathroom lighting. They replaced three T12 1-lamp 4’ 34W 
fixtures and with three T8 1-lamp 32W 4’ fixtures. 

Measure I 

The customer has replaced the roof and added more roof insulation to two of their buildings. These 
are a kitchen building and a battery storage building. In addition to upgrading from stone-ballasted 
roofs to white roofs for both buildings, they increased insulation levels from R-18 to R-30 for the 
kitchen building and R-12 to R-30 for the battery building. This measure deals with the electrical 
cooling savings portion of the project only. 

Measure J 

This measure deals with the gas heating savings portion of measure. 

B.12.3 Summary of the Ex-Ante Calculations 

Measure A 
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Calculations were provided with the project documentation. They show the doors in operation for 
7,200 hours of the year. For all of the doors, a heat transfer calculation is done by both conduction 
and infiltration. The new doors have faster closing times and thus less infiltration. They also have 
higher insulation values and thus lower heat conduction. Thus, refrigeration savings are obtained 
using a kW/ton of 1.25. The newer doors also do not require the large defroster energy 
consumption. The defroster heater kW reduction is multiplied by 3,600 hours of operation to get 
defroster savings. The resulting savings are found to be 34.60 kW and 257,720 kWh.  

Measure B 

Calculations were provided with the project documentation. These calculations give a 1,200 kWh 
savings number per vending miser. It is unclear how this number was calculated, but it is based on 
machine operation of five days per week. Demand savings are assumed to be zero. 

The resulting power and energy savings seen by using the three vending misers was thus shown as 
zero kW and 3,600 kWh. 

Measure C 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to calculate 
annual kWh savings. A percent savings number is assumed for the occupancy sensors portion of 
the project. 

The original input wattages are assumed to be 465 Watts per fixture for the 400W metal halide 
fixtures. This totals to 930W for all original fixtures. The new T8 4-lamp fixtures are shown as 
having an input wattage per fixture of 154W. This totals to 308W for all new fixtures. The resulting 
demand savings are 0.622 kW, which assumes a peak coincidence factor of one. With annual 
operating hours of 7,800 for the original case, and 5,460 for the new case with occupancy sensors, 
this results in annual kWh savings of 5,572. Measure cost is unknown. 

Measure D 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to calculate 
annual kWh savings. 

The original input wattages are assumed to be 1,100 Watts per fixture for the 1000W metal halide 
fixtures. This totals to 40,700W for all original fixtures. The new T5 4-lamp fixtures are shown as 
having input wattages per fixture of 230W and the new T5 2-lamp fixtures are shown as having 
input wattages per fixture of 104W. This totals to 7,688W for all new fixtures. The resulting demand 
savings are 33.012 kW, which assumes a peak coincidence factor of one. However, this is reported 
as 27.50 kW in the tracking sheet for reasons unknown. This is most likely due to a coincidence 
factor being applied retroactively. With annual operating hours of 4,000, and using the demand 
reduction of 33.012, this results in annual kWh savings of 132,048. Measure cost is unknown. 

Measure E 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to calculate 
annual kWh savings. For the fixtures with occupancy sensors, a savings percentage is assumed 
and reduces the operating hours of the new fixtures, resulting in more savings. 
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The original input wattages are assumed to be 144 Watts per fixture for the T12 4-lamps, 72 Watts 
per fixture for the T12 2-lamps, and 75W per light for the 75W incandescents. This totals to 15,588 
W for all original fixtures. The new T8 2-lamp fixtures are shown as having input wattages per 
fixture of 51W. This totals to 8,874W for all new fixtures. The resulting demand savings are 6.714 
kW, which assumes a peak coincidence factor of one. However, this is reported as 10.30 kW in the 
tracking sheet for reasons unknown. With various different annual operating hours depending on 
the fixture, annual kWh savings are calculated as 49,562. Measure cost is unknown. 

Measure F 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to calculate 
annual kWh savings. 

The original input wattages are assumed to be 174 Watts per fixture for the 150W metal halides. 
This totals to 9,918 W for all original fixtures. The new T5 3-lamp fixtures are shown as having input 
wattages per fixture of 86W. This totals to 4,902W for all new fixtures. The resulting demand 
savings are 5.016 kW, which assumes a peak coincidence factor of one. However, this is reported 
as 4.20 kW in the tracking sheet for reasons unknown. With annual operating hours of 4,000, and 
using the demand savings of 5.016, annual kWh savings are calculated as 20,064. Measure cost is 
unknown. 

Measure G 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to calculate 
annual kWh savings. 

The original input wattages are assumed to be 144 Watts per fixture for the T12 4-lamps and 72 
Watts per fixture for the T12 2-lamps. This totals to 6,624W for all original fixtures. The new T8 4-
lamp 4’ fixtures are shown as having input wattages per fixture of 98W. This totals to 4,508W for all 
new fixtures. The resulting demand savings are 2.116 kW, which assumes a peak coincidence 
factor of one. However, this is reported as 4.30 kW in the tracking sheet for reasons unknown. With 
various annual operating hours depending on the fixture, annual kWh savings are calculated as 
20,605. Measure cost is unknown. 

Measure H 

Calculations were provided with the project documentation. These calculations use the difference in 
fixture input wattages to calculate kW demand savings, and then fixture operating hours to calculate 
annual kWh savings. 

The original input wattages are assumed to be 43 Watts per fixture for the T12 1-lamps. This totals 
to 129W for all original fixtures. The new T8 1-lamp fixtures are shown as having input wattages per 
fixture of 27W. This totals to 81W for all new fixtures. The resulting demand savings are 0.048 kW, 
which assumes a peak coincidence factor of one. However, this is reported as 0.1 kW in the 
tracking sheet for reasons unknown. With annual operating hours of 8,736, annual kWh savings are 
calculated as 419. This uses the calculated 0.048 kW demand savings, not the reported 0.10 kW. 
Measure cost is unknown. 

Measure I 
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Calculations were provided with the project documentation. These calculations use TMY3 weather 
BIN data to find the temperature difference between the outside and inside of the buildings 
throughout the year. A heat transfer calculation is then done to determine heating and cooling loads 
on the buildings. The insulation and surface absorption for the original and new cases, along with 
the heating and cooling system efficiencies, are then used to determine heating and cooling energy 
use. For the savings from the new white roofs, absorption values were determined for the original 
and new roofs. This was used in conjunction with annual solar irradiance data to determine the 
reduction of solar heating load. 

For the kitchen building, the original U-value of the roof was calculated to be roughly 0.076 in the 
summer and 0.0782 in the winter. Using this, a roof area of 3,235 sq. ft., and weather BIN data, a 
cooling load was determined for each temperature BIN. For each BIN, an associated annual hours 
at that BIN was used along with an average cooling system efficiency of one kW/ton to determine 
total kW demand and kWh use. This resulted in annual usage of 918 kWh. For the new roof, U-
values of 0.0321 for the summer and 0.0325 for the winter were calculated. A new cooling load was 
calculated using BIN data, and kW demand and kWh use was determined using the same method 
as the original case. This resulted in annual usage of 217 kWh. 

For the battery storage building, the original U-value of the roof was calculated to be roughly 0.0522 
in the summer and 0.0532 in the winter. Using this, a roof area of 5,900 sq. ft., and weather BIN 
data, a cooling load was determined for each temperature BIN. For each BIN, an associated annual 
hours at that BIN was used along with an average cooling system efficiency of one kW/ton to 
determine total kW demand and kWh use. This resulted in annual usage of 2,299 kWh. For the new 
roof, U-values of 0.0317 for the summer and 0.0321 for the winter were calculated. A new cooling 
load was calculated using BIN data, and kW demand and kWh use was determined using the same 
method as the original case. This resulted in annual usage of 780 kWh. 

Total savings ended up being 9.00 kW demand savings during peak summer conditions, and 2,200 
annually. 

Measure J 

Calculations were provided with the project documentation. These calculations use TMY3 weather 
BIN data to find the temperature difference between the outside and inside of the buildings 
throughout the year. A heat transfer calculation is then done to determine heating and cooling loads 
on the buildings. The insulation and surface absorption for the original and new cases, along with 
the heating and cooling system efficiencies, are then used to determine heating and cooling energy 
use. For the savings from the new white roofs, absorption values were determined for the original 
and new roofs. This was used in conjunction with annual solar irradiance data to determine the 
reduction of solar heating load. 

For the kitchen building, the original U-value of the roof was calculated to be roughly 0.076 in the 
summer and 0.0782 in the winter. Using this, a roof area of 3,235 sq. ft., and weather BIN data, a 
cooling load was determined for each temperature BIN. For each BIN, an associated annual hours 
at that BIN was used along with an average heating system efficiency of 80 percent to determine 
total therm use. This resulted in annual usage of 553 therms. For the new roof, U-values of 0.0321 
for the summer and 0.0325 for the winter were calculated. A new heating load was calculated using 
BIN data, and therm use was determined using the same method as the original case. This resulted 
in annual usage of 357. 
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For the battery storage building, the original U-value of the roof was calculated to be roughly 0.0522 
in the summer and 0.0532 in the winter. Using this, a roof area of 5,900 sq. ft., and weather BIN 
data, a cooling load was determined for each temperature BIN. For each BIN, an associated annual 
hours at that BIN was used along with an average heating system efficiency of 80 percent to 
determine annual therm use. This resulted in annual usage of 446 therms. For the new roof, U-
values of 0.0317 for the summer and 0.0321 for the winter were calculated. A new heating load was 
calculated using BIN data, and therm use was determined using the same method as the original 
case. This resulted in annual usage of 198 therms.  

Total savings ended up being 248 therms savings annually. 

The ex-ante results are displayed in Table B-, below. 

Table B-27. Ex-Ante Results 

Original Application Savings Estimates 

 kW kWh Therms 

Measure A: New Refrigerator Doors 34.60 257,720 - 

Measure B: Vending Misers 0 3,600 - 

Measure C: Lighting Upgrade 1.20 5,572 - 

Measure D: Lighting Upgrade 27.50 132,048 - 

Measure E: Lighting Upgrade 10.30 49,562 - 

Measure F: Lighting Upgrade 4.20 20,064 - 

Measure G: Lighting Upgrade 4.30 20,605 - 

Measure H: Lighting Upgrade 0.10 419 - 

Measure I: New White Roof 9.00 2,200 - 

Measure J: New White Roof - - 443 

Total 91.20 491,810 443 

B.12.4 Measurement & Verification Plan 

Measure A 

The major goals of the site inspection for this measure include obtaining operational information on 
the doors, as well as confirming the defroster heater sizes. 

The quantity and type of doors will be verified through inspection. Information regarding the 
refrigeration efficiency will be obtained if possible. The customer contact will be asked to confirm 
operating times of the doors and the scope of the measure. The customer contact will also be 
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asked about door insulation values and defroster sizes. No loggers will be left for this measure. The 
calculation method used in the ex-ante calculations is deemed accurate and will be used in the ex-
post calculation with any new information obtained. 

Measure B 

The major goals of the site inspection for this measure include obtaining operational information on 
the vending machines, as well as logging power consumption and operation of the machines. 

The quantity, type, model # and manufacturer of the beverage vending machines with vending 
misers will be obtained through inspection and discussion with the customer contact. Any 
operational information that is available on the machines, such as an average weekly running time 
and occupancy of the spaces, will also be obtained from the customer contact.  

During the site inspection, WattsUp plug load loggers will be installed on the vending machines. 
These loggers will be left for a period of roughly one or two weeks. Their logged data will be used to 
determine the machines’ annual energy usage. 

If necessary, other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A calculation will be done to confirm the project savings using verified information gleaned from the 
on-site inspection and customer interview. This calculation will be done using the logged power 
data to determine average operating kW and annual operating hours. Original operating hours will 
be determined through customer-provided information and logger data analysis.  

The following equation will be used to calculate ex-ante kWh savings: 

kWhsavings = (Ave. Operating kW x Operating Hoursold) – (Ave. Operating kW x Operating 
Hoursnew) 

Measure C–H 

The major goals of the site inspection for these measures include verifying lighting fixture 
installation and operating times. 

The quantity and type of fixtures will be confirmed through visual inspection. If possible, the wattage 
of the lamps will be confirmed using a spare lamp or getting access to a hanging fixture. A number 
of Hobo U12-12 light level loggers will be deployed for a period of about a couple weeks to 
determine the operating hours of the fixtures. The number and location of these loggers will be 
determined based on the control of the lighting in the space, and the number of individually 
controlled lighting spaces.  

Through an interview with the customer, the control and typical operating hours of the fixtures will 
also be confirmed. The customer will be asked about peak operating conditions between the hours 
of 8am and 8pm Monday through Friday, and will be asked if the operation of the lights during the 
logged period is representative of the entire year. If not, the customer will be asked how and why 
the changes in operation will occur. The working condition of the old light fixtures and lamps as well 
as the system improvements that would have been made in the absence of the program will also be 
investigated with the owner. This information will be used to estimate the RUL of the replaced light 
fixtures. 
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If necessary, other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A lighting calculation will be done to confirm the project savings using verified information gleaned 
from the customer interview. This calculation will be similar to the one done in the ex-ante savings 
with the addition of a coincidence factor for determining kW demand savings. 

The following equation will be used to calculate ex-post kW savings: 

kWsavings = (Qtyold x Wattageold – Qtynew x Wattagenew)/1000 x Coincidence Factor 

The following equation will be used to calculate ex-ante kWh savings: 

kWhsavings = kWsavings x Op. Hours  

Measure I–J 

The major goals of the site inspection include verifying roof, building, and heating and cooling 
system attributes. 

For each building, the roof type and installation will be confirmed through visual inspection. The 
customer will be interviewed in order to determine the building square footage, building height, and 
building percent glazing. In addition to this, the customer will be asked about typical occupancy 
times and operational periods of the building HVAC system, internal temperature set points, and 
cooling system efficiency. The customer will also be asked to confirm the insulation R-value and 
roof type of the original roof. A number of Hobo U12-12 temperature loggers will be deployed for a 
period of about a week to more accurately determine internal space temperatures. The number and 
location of these loggers will be determined based on the temperature control of the spaces, and 
the number of individually controlled zones.  

The customer will be asked if and when any changes will be made in building occupancy or HVAC 
scheduling. The working condition of the old roof as well as the system improvements that would 
have been made in the absence of the program will also be investigated with the owner. This 
information will be used to estimate the RUL of the old roof. 

If necessary, other contacts relating to this project, such as the project contractor and project 
account manager, will also be interviewed to acquire any needed information that is not obtainable 
through the customer contact.  

A heat transfer calculation will be done to confirm the project savings using verified information 
gleaned from the customer interview. This calculation will be similar to the one done in the ex-ante 
savings except with a more sophisticated and detailed parameters. This will take into account any 
temperature setback, building occupancy, building ventilation airflow, wall insulation and type, roof 
structure type, and outside wind speed. A resulting verified kW demand savings and kWh energy 
usage savings will be determined. 

B.12.5 Description of Verification 

An initial site visit to verify the implementation of the measures was conducted on May 1, 2012. The 
customer contact provided a tour of the facility and the measures associated with this verification. A 
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number of U12-12 lighting loggers were left in various areas to determine the operating hours of the 
lighting measures. For the vending misers, WattsUp plug load meters were used in the verification.  

Measure A 

The installation of new refrigeration doors was physically verified. Both of the two insulated doors 
that lead into the freezer were confirmed as installed, and both of the two uninsulated doors 
between the cooler and the dry dock were confirmed as installed. The customer contact confirmed 
that there used to be defrosting heaters on the two doors to the freezer, but he could not give any 
info on them. He also could not give any information on their insulation values. 

Measure B 

The installation of the vending misers was physically verified. Of the three vending misers that were 
found, only two were found to be plugged into the actual vending machine. The one which was not 
plugged into any machine was sitting on top of one of the machines. It is not known why this one 
was unplugged. Two WattsUp plug load meters were installed, each on one of the vending 
machines with vending misers. 

Measure C 

The installation of the new T8 4-lamp fixtures was physically verified and found to match the 
description provided in the application. The existing system shown in the ex-ante was confirmed by 
the project contact as correct. Both of the two fixtures were found to be installed and were 
confirmed to be controlled by occupancy sensors. A single U12-12 logger was left to help determine 
the reduction of operational hours from the occupancy sensors. 

Measure D 

The installation of the new T5 4-lamp exterior fixtures was physically verified and found to match 
the description provided in the application. The existing system shown in the ex-ante was confirmed 
by the project contact as correct. All of the 28 T5 4-lamp 4’ fixtures were found to be installed and 
were confirmed to be controlled by photocell. All 12 of the T5 4-lamp 2’ fixtures were also found to 
be installed and were also confirmed to be controlled by photocell. 

Measure E 

The installation of the new T8 2-lamp exterior fixtures was physically verified and found to match 
the description provided in the application. The existing system shown in the ex-ante was confirmed 
by the project contact as correct. Of the 188 fixtures in this measure, 187 of them were found. The 
last one not accounted for was actually a T8 2-lamp 2’ fixture, not a 4’ fixture. This was still included 
in the energy calculation in the new case.  

For the 51 fixtures in the maintenance area, all of the occupancy sensor controls were confirmed as 
being installed except for on two of the fixtures, which had manual switches. For the 40 fixtures in 
the restrooms, occupancy sensor controls were found when they were shown as being manual 
switch in the ex-ante. Finally, for the six fixtures in the computer room, the customer contact stated 
that their operational time is only roughly four hours per day. The operating hours and controls of 
the rest of the fixtures agreed for the most part with the ex-ante assumptions. Three U12-12 lighting 
loggers were left in different spaces to more accurately verify their hours of operation. 
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Measure F 

The installation of the new T5 3-lamp 2’ exterior fixtures was physically verified and found to match 
the description provided in the application. The existing system shown in the ex-ante was confirmed 
by the project contact as correct. All of the 57 T5 fixtures were found to be installed and were 
confirmed to be controlled by photocell. 

Measure G 

The installation of the new T8 4-lamp 4’ exterior fixtures was physically verified and found to match 
the description provided in the application. The existing system shown in the ex-ante was confirmed 
by the project contact as correct. All of the 57 T8 fixtures were found to be installed and were 
confirmed to be controlled by manual switch, except for the maintenance and dock storage fixtures 
which had occupancy sensors. These spaces consisted of pump rooms, a storage room, a 
maintenance room, a back dock, and a boiler room and so had very little hours of operation. Three 
U12-12 lighting loggers were left in different spaces to more accurately verify their hours of 
operation. 

Measure H 

The installation of the new T8 1-lamp 4’ fixtures was physically verified and found to match the 
description provided in the application. The existing system shown in the ex-ante was confirmed by 
the project contact as correct. All three of the T8 fixtures were found to be installed in the employee 
restrooms and were controlled by occupancy sensors. This is contrary to the manual controls 
shown in the ex-ante calculations. Two U12-12 lighting loggers were left in these restrooms to get a 
better idea of their operational hours. 

Measure I, J 

The installation of the white roof was verified as completed. It was seen to cover the kitchen and 
battery room areas of the building as reported in the ex-ante. The customer contact gave the R-
value of the new insulation to be 30.6 and square footage of coverage area as 9,100. The customer 
contact also reported that the internal temperatures of the kitchen and battery room are kept at 
about 75F. The old roof was confirmed as being a grey stone-ballasted roof since there were still 
some other roof portions there which had not been upgraded. The new roofs were confirmed as 
being covered with a white canvas material.  

B.12.6 Results 

Measure A 

Due to lack of obtainable information on site, and lack of any information disagreeing with the 
parameters in the ex-ante analysis, no changes were made for the ex-post analysis. Thus, savings 
for both cases are seen accurate as 34.60 kW and 257,720 kWh, with realization rates of 100 
percent. 

Measure B 

The ex-post energy savings for this measure are 169 kWh per year, compared to ex-ante savings of 
3,600 kWh per year, for a realization rate of five percent. The ex-post peak demand savings for this 
measure are zero kW, compared to ex-ante savings of zero kW, for a demand realization rate that 
is undefined. 
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For the snack machine where the vending miser was not plugged in, the savings were reduced to 
zero. The other two machines consisted of a basic snack machine and a Pepsi beverage vending 
machine. Instantaneous readings were taken from these using the WattsUp plug load meters. The 
snack machine reading was the most consistent and could be seen as an accurate number to 
represent average idle power draw for that machine. Using that idle power draw, and the total kWh 
consumption during the logged period, an average percent time on factor could be determined. This 
factor was found to be 94.4 percent, which makes sense considering the machine is in a break 
room that is accessed 24/7. With an average percent time on factor, annual savings for the machine 
could be determined. The same factor could be applied to the beverage machine also, since they 
are in the same room. The resulting savings of both machines came out to be 169 kWh annually, 
which is reasonable with a high occupancy room. 

Measure C 

The ex-post energy savings for this measure are 5,435 kWh per year, compared to ex-ante savings 
of 5,572 kWh per year, for a realization rate of 98 percent. The ex-post peak demand savings for 
this measure are 0.62 kW, compared to ex-ante savings of 1.2 kW, for a demand realization rate of 
52 percent. 

The baseline for this measure was considered to be the original 400W high pressure sodium 
fixtures. There was no need to move to a more efficient lighting technology, so the baseline was 
found adequate as being the existing lighting. 

For the kW demand savings, the small decrease in savings is due to factors unknown, as the 
reported 1.2 kW of demand savings is not found in the ex-ante calculations. For the kWh energy 
savings, the operating hours were found to be 5,905 in the new case instead of the 5,460 used in 
the ex-ante, decreasing savings slightly. 

The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

= (2 x 465W)/1000 x 1.00 – (2 x 154W)/1000 x 0.997  

= 0.93 kW – 0.31 kW 

= 0.62 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

= (2 x 465W x 7,800)/1000 – (2 x 154W x 5,905)/1000 

= 5,435 kWh 

Measure D 

The ex-post energy savings for this measure are 144,593 kWh per year, compared to ex-ante 
savings of 132,048 kWh per year, for a realization rate of 110 percent. The ex-post peak demand 
savings for this measure are zero kW, compared to ex-ante savings of 27.5 kW, for a demand 
realization rate of zero percent. 
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The baseline for this measure was considered to be the original 1000W high pressure sodium 
fixtures. There was no need to move to a more efficient lighting technology, so the baseline was 
found adequate as being the existing lighting. 

For the kW demand savings, the reduction to zero savings is because the fixtures are all exterior, 
photocell-controlled lights, so they are only on at night. For the kWh energy savings, the operating 
hours were found to be more accurate at 4,380 instead of the 4,000 used in the ex-ante, increasing 
savings slightly. 

The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

= (37 x 1100W)/1000 x 0 – (28 x 230W + 12 x 230W)/1000 x 0  

= 0 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

= (37x 1100W – 28 x 230W - 12 x 104W)/1000 x 4,380 

= 144,593 kWh 

Measure E 

The ex-post energy savings for this measure are 50,480 kWh per year, compared to ex-ante 
savings of 49,562 kWh per year, for a realization rate of 102 percent. The ex-post peak demand 
savings for this measure are 6.63 kW, compared to ex-ante savings of 10.3 kW, for a demand 
realization rate of 64 percent. 

The baseline for this measure was considered to be the original T12 2-lamp and 4-lamp 34W 
fixtures. There was no need to move to a more efficient lighting technology, so the baseline was 
found adequate as being the existing lighting. 

For the kW demand savings, the large decrease in savings is due mostly to smaller peak 
coincidence factors found from logger data. For the kWh energy savings, there are too many 
variables to isolate why exactly the savings are slightly increased, though it is probably due to 
slightly increased operating hours overall. 

The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

= 6.63 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

= 50,480 kWh 
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Measure F 

The ex-post energy savings for this measure are 21,970 kWh per year, compared to ex-ante 
savings of 20,064 kWh per year, for a realization rate of 110 percent. The ex-post peak demand 
savings for this measure are zero kW, compared to ex-ante savings of 4.20 kW, for a demand 
realization rate of zero percent. 

The baseline for this measure was considered to be the original 150W metal halide fixtures. There 
was no need to move to a more efficient lighting technology, so the baseline was found adequate 
as being the existing lighting. 

For the kW demand savings the reduction to zero savings is because the fixtures are all exterior, 
photocell-controlled lights, so they are only on at night. For the kWh energy savings, the operating 
hours were found to be more accurate as 4,380 instead of the 4,000 used in the ex-ante, increasing 
savings slightly. 

The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

= (57 x 174W – 57 x 86W)/1000 x 0.00  

= 0 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

= (57 x 174W – 57 x 86W) x 4,380 

= 21,970 kWh 

Measure G 

The ex-post energy savings for this measure are 6,990 kWh per year, compared to ex-ante savings 
of 20,605 kWh per year, for a realization rate of 34 percent. The ex-post peak demand savings for 
this measure are 1.10 kW, compared to ex-ante savings of 4.3 kW, for a demand realization rate of 
26 percent. 

The baseline for this measure was considered to be the original T12 2-lamp and 4-lamp fixtures. 
There was no need to move to a more efficient lighting technology, so the baseline was found 
adequate as being the existing lighting. 

For the kW demand savings, the large decrease in savings is because the rooms in this measure 
are mostly unused mechanical or storage rooms. Thus, the peak coincidence factor is very 
reduced.. For the kWh energy savings, the operating hours were found to be much less in the ex-
post case on average than the ones used in the ex-ante, decreasing savings. 

The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 
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kWsavings = (Power Reduction) x (Peak Coincidence factor) 

= 1.10 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

= 6,990 

Measure H 

The ex-post energy savings for this measure are 1,019 kWh per year, compared to ex-ante savings 
of 419 kWh per year, for a realization rate of 243 percent. The ex-post peak demand savings for 
this measure are 0.11 kW, compared to ex-ante savings of 1.0 kW, for a demand realization rate of 
105 percent. 

The baseline for this measure was considered to be the original T12 1-lamp 4’ fixtures. There was 
no need to move to a more efficient lighting technology, so the baseline was found adequate as 
being the existing lighting. 

For the kW demand savings, the small increase in savings is due to reasons unknown, as the 
reported number does not match the number in the calculations. For the kWh energy savings, the 
operating hours were found to be 1,334 in the new case instead of the 8,736 used in the ex-ante, 
increasing savings by a large amount. 

The ex-post savings calculations are summarized below. Fixture input wattages from the ex-ante 
calculations were found reasonable per standard lighting wattage tables, and so were used in the 
ex-post calculations. 

kWsavings = (Power Reduction) x (Peak Coincidence factor) 

= (3 x 43W)/1000 x 1.00 – (3 x 27W)/1000 x 0.291 

= 0.129 kW – 0.024 kW 

= 0.11 kW 

kWhsavings = (Power Reduction) x (Annual Operating Hours) 

= (3 x 43W)/1000 x 8,736 – (3 x 27W)/1000 x 1,334 

= 1127 kWh - 108 kWh 

= 1,019 kWh 

Measure I 

The ex-post energy savings for this measure are 643 kWh per year, compared to ex-ante savings of 
2,220 kWh per year, for a realization rate of 29 percent. The ex-post peak demand savings for this 
measure are zero kW, compared to ex-ante savings of 9.0 kW, for a demand realization rate of zero 
percent. 
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A sophisticated heat loss calculation was used to determine annual heat loss or gain into the 
building. This calculation accounted for solar gain through roof absorption and windows, and 
accounted for both conduction and convection of heat into the surrounding air. Weather data for the 
Quad Cities area was used to determine outside air temperatures throughout a typical year. An 
average R-value of 16 was calculated for the original stone-ballasted roof using area-weighted R-
values of the two roofs. This was compared against a new R-value of 30.6. Reflectivity of the roof 
was seen to decrease from an estimated 0.70 for a stone-ballasted roof to a 0.45 for a white roof. 

Measure J 

The ex-post energy savings for this measure are 592 therms per year, compared to ex-ante savings 
of 443 therms per year, for a realization rate of 134 percent.  

The calculations done for this measure were described in Measure H. This is the gas savings 
portion of the measure.  
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Table B-28. Energy Savings Comparison 

NTG Interview  

Measure A - This project replaced both freezer doors with insulated high-speed roll-up doors. The 
new insulated freezer doors decrease temperature loss and use of heated blowers. The freezers 
are held at -10 and the cooler is at 40degrees F, rebate of $46,014, estimated savings of 257,720 
kWh. 

 

Original Application Savings 

Estimates 
Ex-Post Analysis Realization Rate 

 

kW kWh Therms kW kWh Therms kW kWh Therms 

Measure A: Refrig. 

Doors 34.60 257,720 - 34.55 257,720 - 100% 100% - 

Measure B: Vend. 

Misers 0 169 - 0 3,600 - 0% 5% - 

Measure C: 

Lighting  1.20 5,572 - 0.62 5,435 - 52% 98% - 

Measure D: 

Lighting  27.50 132,048 - 0 144,593 - 0% 110% - 

Measure E: Lighting  10.30 49,562 - 6.63 50,480 - 64% 102% - 

Measure F: Lighting  4.20 20,064 - 0 21,970 - 0% 110% - 

Measure G: 

Lighting  4.30 20,605 - 1.10 6,990 - 26% 34% - 

Measure H: 

Lighting  0.10 419 - 0.11 1,019 - 105% 243% - 

Measure I: White 

Roof 9.00 2,220 - 0 643 - 0% 29% - 

Measure J: White 

Roof - - 443 - - 592 - - 134% 

Total 91.20 491,810 443 43.02 489,019 592 47% 99% 134% 
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The company installed the freezer doors to reduce leaks and therefore reduce infiltration of warm 
air into the cooled area. The new doors have also eliminated the operation of defrosters and 
blowers that were used previously to prevent frost from forming. 

During the NTG interview for this measure, the decision maker indicated an eight in ten probability 
that they would have installed the exact same equipment in the program’s absence. However, the 
decision maker also indicated that the overall importance of the program constituted about 80 
percent of their decision to upgrade, leaving 20 percent for other non-program related factors. 
Additionally, the key reasons the decision maker gave for the door upgrades included the 
availability of the program incentive (ten out of ten-point scale), the information obtained from their 
audit (ten), and payback on the investment (ten). The age of the old equipment, (nine) and the 
firm’s previous experience with the insulated doors (nine) were the highest rated non-program 
influences. 

NTG ratio - 0.67 (includes no spillover)  

Measure E – This project replaced all interior lighting throughout offices and warehouses. The 
project involved the replacement of 344 T-12 fluorescent, metal halide, high pressure sodium, and 
incandescent fixtures in the office and warehouse areas with 322 high efficiency, electronically 
ballasted T-8 fluorescent, T-8 high bay fluorescent, and T-5 fixtures. Fixture-mounted occupancy 
sensors were installed on 68 of the T-8 fixtures, rebate of $48,991, and estimated savings of 
228,271 kWh. 

During the NTG interview for this measure, the decision maker indicated a three in ten probability 
that they would have installed the exact same equipment in the program’s absence. Supporting this, 
the decision maker also indicated that the overall importance of the program constituted 100 
percent of their decision to upgrade their lighting. The decision maker rated four out of the five 
program related influencers at ten on a ten-point scale; the availability of the incentive, the 
information provided through the audit, the information from program marketing materials and 
payback on investment. The fifth program related influence, endorsement from their account 
manager was rated an eight. Corporate policy (eight) and the age of equipment (seven) were the 
highest rated non-program influences. 

NTG ratio - 0.90 (includes no spillover)  
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