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1. executive Summary

Beginning in 2009 FirstEnergy implemented a Mercantile Customer Program in the service territories of its three operating companies in Ohio, The Cleveland Electric Illuminating Company (“CEI”), Ohio Edison Company (“Ohio Edison”), and The Toledo Edison Company (“Toledo Edison”) (collectively “Companies”). The program was targeted at “mercantile customers”, with a mercantile customer being a commercial or industrial customer whose annual electricity usage is for nonresidential purposes and exceeds 700,000 kWh per year or who is part of a national account involving multiple facilities in one or more states. 
There were a total of 425 mercantile customer projects enrolled in the program in the service territories of the three FirstEnergy companies in Ohio by the end of 2010. The numbers of projects for each service territory were as follows: 

· Cleveland Electric Illuminating
196
· Ohio Edison
135
· Toledo Edison
94
Estimates of the gross energy savings (kWh) and peak demand reductions (kW) from these projects in the three service territories are reported in Table 1-1.
Table 1‑1. Overall Evaluation Results
	Utility
	Program Goals
	Ex Ante
Expected Gross Savings
	Ex Post 
Verified Gross Savings

	
	Gross
kWh
	Gross
kW
	Gross
kWh
	Gross
kW
	Gross
kWh
	Gross
kW

	CEI
	85,955,000
	21,805
	261,638,036 
	24,035
	243,394,987
	27,050

	Ohio Edison
	123,577,000
	31,349
	 147,836,456
	12,494
	141,265,386
	10,278

	Toledo Edison
	57,735,000
	14,646
	127,452,499
	26,425
	122,965,591
	23,543

	All FirstEnergy Ohio
	267,267,000
	67,800
	536,926,991
	62,955
	507,625,964
	60,871


2. Introduction and Purpose of Study

Beginning in 2009 FirstEnergy implemented the Mercantile Customer Program in the service territories of its three operating companies in Ohio (i.e., CEI, Ohio Edison, Toledo Edison). Through the program, FirstEnergy worked with mercantile customers to submit applications to the Public Utilities Commission of Ohio (“PUCO”) to commit to FirstEnergy the energy savings and kW reductions achieved through energy efficiency projects undertaken at customers’ facilities. By participating in the program, qualifying customers could “opt out” of the Demand Side and Energy Efficiency (DSE2) Rider established by SB 221 or, beginning in December 2010, receive rebates for past projects.
The purpose of this report is to describe the evaluation effort undertaken to verify the energy savings and peak demand reductions that resulted from projects that customers had enrolled in the Mercantile Customer Program by the end of 2010 and to report the results of that effort. 
This report is organized as follows.
· Chapter 3 provides a description of the Mercantile Customer Program.

· Chapter 4 presents and discusses the methods used to verify kWh savings and kW reductions for projects implemented through the program.

· Chapter 5 presents the estimates of verified kWh savings and kW reductions.

· Chapter 6 summarizes the results of the evaluation effort.

· Appendix A provides the M&V results for the projects in the analysis sample.

3. Description of Program

The Mercantile Customer Program is targeted at mercantile customers within the service territories of CEI, Ohio Edison, or Toledo Edison that have, since January 1, 2006, implemented projects that resulted in energy efficiency and/or peak demand reductions. 
Under Rule 4901:1-39-05(F), Ohio Administrative Code (O.A.C.), a mercantile customer is allowed to file with the PUCO, either individually or jointly with an electric utility, an application to commit the customer’s existing demand reduction, demand response, and energy efficiency programs for integration with the electric utility’s programs. Customers participating in the Mercantile Customer Program chose to file jointly with FirstEnergy.

To be eligible to participate in the Mercantile Customer Program, a customer had to be a “mercantile customer” as defined in R.C. § 4928.01 (A) (19). Per this definition, a mercantile customer is a commercial or industrial customer who meets either of two criteria: 

· Consumes more than 700,000 kWh per year; or 
· Is part of a national account involving multiple facilities in one or more states.
Beginning in December, 2010, mercantile customers who participated in the program could choose between two types of incentives:

· An exemption from the Demand Side Energy Efficiency (DSE2) Rider established by SB 221, for a specified period of time, or
· A cash rebate option. 

A customer participating in the program could choose to receive an exemption from the DSE2 Rider that was legislated in SB 221. To be eligible for this exemption, a customer had to provide sufficient data to illustrate that it had installed self-directed energy efficiency and/or demand reduction technologies that had produced energy savings and/or peak demand
Calculations for exemption from the DSE2 rider are made on a site-by-site basis, where a site is defined as a location with one or more facilities located on one or more parcels of land, provided that the parcels are contiguous. (e.g. a plant, a hospital complex, or a university located on one or more contiguous parcels of land would qualify as a site.) 
Although all accounts related to a given site are eligible for exemption, the exemption is applied only to those accounts identified by a customer on the Joint Application it files with FirstEnergy to the PUCO. Aggregate savings from projects on the site are compared to the aggregate baseline of all accounts included in the application to determine if the site meets the eligibility requirement. 

Under the Cash Rebate Option that was introduced for the Mercantile Pilot Program, customers are eligible to receive a cash rebate for a mercantile customer project discounted to 75 percent of the rebate for the same project if offered as a new utility program.   The rebates were capped at 50 percent of project costs or $250,000, whichever was lower. The maximum rebate that any customer could receive is $500,000 per year. The caps apply per service territory. A customer is defined by its tax identification number.

Several criteria are used to determine whether an energy efficiency project or measure qualifies for an incentive through the Mercantile Customer Program.
· If a customer replaces equipment before its end of life, efficiency savings are eligible as measured against the as-found equipment.

· If a customer replaces equipment at end of life with standard equipment, projects are not eligible for an incentive; however, utilities may count the savings towards compliance goals.

· Behavioral modifications, or operational improvements may qualify for incentives, but only if an investment was made on the customer's part and if the savings are measurable and verifiable. If there was no investment, the customer is not eligible for an incentive; however, utilities may count measureable and verifiable savings towards compliance goals.
There was a total of 425 mercantile customer projects enrolled in the program in the service territories of the three FirstEnergy companies in Ohio by the end of 2010. The numbers of projects for each service territory were as follows: 

· Cleveland Electric Illuminating
196
· Ohio Edison
135
· Toledo Edison
94
4. Methodology

As specified in the Evaluation Plan prepared by the Statewide Evaluator
, kWh savings and kW reductions for a program are to be calculated measure-by-measure. For measures installed through programs in 2010, the Statewide Evaluator
 expected that savings would be calculated using values from the State of Ohio Energy Efficiency Technical Reference Manual (“TRM”).
 However, most measures installed by customers participating in the Mercantile Customer Program were essentially custom measures for which deemed savings values are not included in the TRM. The methods used to calculate kWh savings and kW reductions for measures installed through the Mercantile Customer Program are presented in this chapter. 
4.1 Sampling Plan

Estimation of the gross savings achieved through projects undertaken under the Mercantile Customer Program were developed using data for a sample of projects that had been enrolled in the program by the end of 2010. Data provided by FirstEnergy showed that customers who enrolled in the program by the end of 2010 had implemented and completed 425 projects for the program, which were expected to provide 536,926,991 kWh savings and 62,954 kW reductions.

A sample frame was constructed using information on projects provided by FirstEnergy. The design variable used in developing the sampling plan was ex-ante expected gross annual kWh savings. Sample strata were defined by applying the Dalenius-Hodges stratification procedure to the data on ex ante kWh savings. The population statistics used to develop the final design sample are shown in Table 4-1. 
Table 4‑1. Population Statistics Used for Sample Design
	Stratum
	Stratum Boundaries
	Number of Projects
	kWh Savings

	
	
	
	Total
	Average
	Standard Deviation
	Coefficient of Variation

	1
	Min - 198,251
	198
	13,701,367
	69,199
	56,235 
	0.81

	2
	209,057 - 499,397
	91
	31,488,070 
	346,023 
	91,574 
	0.26

	3
	506,688 - 899,375
	62
	40,982,997 
	661,016 
	117,957 
	0.18

	4
	902,496 - 1,382,896
	29
	33,447,136 
	1,153,350 
	158,422 
	0.14

	5
	1,481,500 - 4,488,563
	26
	63,330,830 
	2,435,801 
	820,121 
	0.34

	6
	4,838,040 - 9,735,087
	17
	151,701,783 
	8,923,634 
	4,409,245 
	0.49

	7
	36,261,000 - Max
	2
	202,274,808 
	101,137,404 
	91,749,090 
	0.91

	All
	
	425
	536,926,991
	1,263,358 
	8,427,469
	6.67


The efficacy of different allocations of sample points across strata was examined by considering the precision with which total kWh savings could be estimated at the 90 percent confidence level, with 10 percent precision being the target. 
As can be seen in Table 4-1, the distribution of kWh savings for projects was highly skewed, with the two projects in Stratum 7 accounting for 38 percent of the total program-level savings. Given the skewness in the distribution of savings, a sample design was developed in which the projects in Stratum 7 (i.e., the projects with the highest kWh savings) were chosen for the analysis sample with certainty, with smaller numbers of projects to be chosen randomly from the other strata. The design allocation of sample points across strata is shown in Table 4-2, which also shows how much of total expected kWh savings in each stratum are accounted for by the projects chosen for the sample. Based on the ex ante kWh savings values, the designed analysis sample was projected to allow total program kWh savings to be estimated with a precision of 8.1 percent at the 90 percent confidence level.
Table 4‑2. Number of Sample Projects and Their Expected Savings, by Stratum
	Stratum
	Number 
of Projects
 in Sample
	Expected Savings 
of Projects
 in Sample 
	 Total 
Expected Savings
for All Projects
in Stratum 

	1
	2 
	363,621 
	13,701,367 

	2
	1 
	499,397 
	31,488,070 

	3
	1 
	883,397 
	40,982,997 

	4
	1 
	1,342,716 
	33,447,136 

	5
	2 
	7,777,583 
	63,330,830 

	6
	9 
	63,628,255 
	151,701,783 

	Certainty
	2
	202,274,808 
	202,274,808 

	Total
	18
	276,769,777 
	536,926,991


4.2 Review of Documentation

After the sample of 18 projects was selected, documentation pertaining to those projects was obtained from FirstEnergy. For each project, the available documentation (e.g., audit reports, savings calculation work papers, etc.) for each rebated measure was reviewed, with particular attention given to the calculation procedures and documentation for savings estimates. Documentation was reviewed to determine whether the following types of information had been provided:

· Documentation for the equipment changed, including (1) descriptions, (2) schematics, (3) performance data, and (4) other supporting information

· Documentation for the new equipment installed, including (1) descriptions, (2) schematics, (3) performance data, and (4) other supporting information

· Information about the savings calculation methodology, including (1) what methodology was used, (2) specifications of assumptions and sources for these specifications, and (3) correctness of calculations

If project documentation was incomplete or there was uncertainty regarding a project, ADM staff worked with FirstEnergy staff or with the customer to seek further information to ensure that the M&V analysis was based on proper information.
4.3 On-Site Data Collection

On-site visits were used to collect data on which to base the analysis of savings impacts. The visits to the sites of the sampled projects were used to collect primary data on the measures implemented at those facilities. 

During an on-site visit, the field staff accomplished three major tasks. 

· First, they verified the implementation status of all measures for which customers received incentives. They verified that the energy efficiency measures were indeed installed, that they were installed correctly and that they still functioned properly. 

· Second, they collected the physical data needed to analyze the energy savings that had been realized from the installed improvements and measures.  Data were collected using a form that was prepared specifically for the project in question after an in-house review of the project file. 

· Third, they interviewed the contact personnel at a facility to obtain additional information on the installed system to complement the data collected from other sources.

Estimates of energy use and savings for energy efficiency measures depend significantly on having accurate data for such factors as operating hours and usage patterns. At some sites, monitoring was conducted to gather such information (e.g., on the operating hours of the installed measures). Monitoring was conducted at sites where it was judged that the monitored data would be useful for further refinement and higher accuracy of savings calculations. 
Monitoring was not considered necessary for some sites. This included facilities where project documentation allowed for sufficiently detailed calculations or where this type of information was available from an energy management control system. For other facilities, information could be obtained through relatively simple monitoring using loggers. 
4.4 methods to estimate verified Savings foR installed Measures 

The method used to determine gross savings impacts depended on the type of measure being analyzed.  Measures installed fell into the following categories:

· Lighting measures;
· Process Improvement measures;
· Compressed-Air measures; and 
· HVAC measures
The energy savings achieved with these different types of measures were determined using a site-specific M&V approach. This involved determining the savings for the measures installed through a project by using one or more of the M&V Options defined in the IPMVP.
 

· For process measures that did not involve space conditioning, the specificity of the process generally precluded using an energy analysis model for simulation analysis. Savings from these types of process improvement measures therefore were analyzed through engineering analysis of the process affected by the improvements, with monitoring used to supply information for important variables. 

· Savings for lighting measures were assessed using IPMVP Option B, Retrofit Isolation. With IPMVP Option B, savings are calculated using short term or continuous measurement, and savings are determined by field post-measurements of the system(s) to which the measure(s) have been applied, separate from the energy use of the rest of the facility. Short-term or continuous measurements are taken during the post-retrofit period. In fact, however, only a small number of the projects for high tech facilities involved lighting measures (either retrofits or controls).

· Savings from compressed air measures were evaluated through engineering analysis of compressor performance curves, supported by data collected through short-term metering. Nameplate information for the pre-retrofit equipment was obtained either from the project file or during the on-site survey. Performance curve data was obtained from manufacturers.  Engineering staff then conducted an engineering analysis of the performance characteristics of the pre-retrofit equipment.  Where appropriate, savings calculations were made using AirMaster+. 
· HVAC measures were analyzed using IPMVP Option D, which involves calibrated simulation of energy use. For this analysis, the eQuest energy analysis model was used to prepare computer simulations of energy use before and after the HVAC measures were installed at a facility. 

These calculations of savings produced two estimates of gross savings for each sample project: an ex ante expected gross savings estimate (as reported in the project documentation) and the ex post verified gross savings estimates developed through the M&V analysis. Using these two estimates of energy savings, realization rates
 were calculated for each project in the M&V sample.  Sites with relatively high or low realization rates were further analyzed to determine the reasons for the discrepancy between expected and verified energy savings.  
Information on the projects in the analysis sample is provided in Appendix A.
4.5 Estimating Program-Level realized Savings

Program-level savings were developed by applying savings realization rates calculated for the analysis sample to program-level data for expected savings.  This procedure for estimating gross savings for the program is an application of ratio estimation.  

Given a stratified sample design, a gross realization rate (GRR) for a stratum is defined as the ratio of the sum of the realized savings determined for the M&V sample to the sum of the ex ante expected savings recorded in the tracking database for the same sample.  The following formula illustrates the calculation made for each stratum:
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where Verified Savingsi is an ex post estimate calculated for each site i in the analysis sample for the stratum and Expected Savingsi is the ex ante expected savings for site i as recorded in the program tracking database. GRR is given by the term in brackets.

To estimate total verified savings for a program, the estimates of verified savings for the different strata are summed. Note that this gives a realization rate at the program-level that is a weighted average of the realization rates for the different strata, with claimed savings being the weights.
5. Detailed Evaluation Findings

To estimate gross kWh savings and peak kW reductions resulting from the projects in the Mercantile Customer program, data were collected and analyzed for a sample of 18 projects. The data collected for these sample projects were analyzed using the methods described in Chapter 4 to estimate project energy (kWh) savings and peak demand (kW) reductions and to determine realization rates. The results from the analysis of the sample projects were then applied to estimate program-level savings and demand reductions. The findings from this evaluation effort are detailed in this section. Project-specific M&V results for the projects in the analysis sample are provided in Appendix A.
5.1 estimates of ex post Verified Gross kWh Savings

Estimates of ex post verified kWh savings for the program are presented in this section.

5.1.1 Results from Analysis of kWh Savings for Sample Projects

For each project in the analysis sample, there are two estimates of gross kWh savings: the ex ante (expected) gross kWh savings estimate (as reported in the documentation for a project) and the estimate of ex post (verified) gross savings developed through the analysis of the sample projects. Figure 5-1 provides a summary comparison between the two values for the 18 projects in the analysis sample.  The correspondence is close, with a correlation of 0.999 (i.e., an R2 of 0.998) between the two values across the sample projects. 

[image: image3.emf]R

2

 = 0.9979

-

20,000,000

40,000,000

60,000,000

80,000,000

100,000,000

120,000,000

140,000,000

160,000,000

180,000,000

- 20,000,000 40,000,000 60,000,000 80,000,000 100,000,000 120,000,000 140,000,000 160,000,000 180,000,000

Ex Ante Expected kWh Savings

Ex Post Verified kWh Savings


Figure 5‑1.  Comparison of Ex Post Verified Gross kWh Savings 
to Ex Ante Expected Gross kWh Savings for Projects in M&V Sample
The estimated realization rates for gross kWh savings for the strata in the analysis sample are shown in Table 5-1. For purposes of calculating these realization rates, sampling strata 1, 2, 3, and 4 were collapsed into one stratum (referred to in Table 5-1 as Stratum 1-4.)
Table 5‑1. Realization Rates for Gross kWh Savings 
by Sampling Strata for Projects in M&V Sample 

	Stratum
	Number 
of Sample Sites
	Total Ex Ante Expected 
Gross kWh Savings
	Total Ex Post Verified
Gross kWh Savings
	Realization Rates

	1-4
	5
	3,089,131
	2,860,984
	92.6%

	5
	2 
	7,777,583 
	6,909,532 
	88.8%

	6
	9 
	63,628,255 
	63,813,639 
	100.3%

	Certainty
	2
	202,274,808 
	188,434,587 
	93.2%

	Totals
	18
	276,769,777 
	262,018,741 
	94.7%


5.1.2 Program-Level Verified kWh Savings

The estimated program-level ex post (verified) gross kWh savings for the Mercantile Customer Program were developed by applying the stratum-specific realization rates from Table 5-1 to the stratum-level ex ante (expected) kWh savings. Table 5-2 shows the estimated ex post program-level gross kWh savings resulting from applying this procedure. The overall realization rate was 94.5 percent (with an error bound of (8.3 percent at the 90 percent confidence level).
Table 5‑2. Program-Level Ex Ante (Expected) 
and Ex Post (Verified) Gross kWh Savings 
by Sample Stratum

	Stratum
	Ex Ante Expected 
kWh Savings 
	Gross Realization Rate
	Ex Post Verified kWh Savings 

	1-4
	119,619,570
	92.6%
	110,785,087

	5
	63,330,830
	88.8%
	56,262,517

	6
	151,701,783
	100.3%
	152,143,773

	Certainty
	202,274,808
	93.2%
	188,434,587

	Totals
	536,926,991
	94.5%
	507,625,964


Table 5-3 shows the estimated ex post verified program-level gross kWh savings by utility when the stratum-specific realization rates are applied to the ex ante expected kWh savings for projects in each utility’s service territory.
Table 5‑3. Program-Level Ex Ante (Expected) 
and Ex Post (Verified) Gross kWh Savings 
by Utility
	Utility
	Ex Ante Expected 
kWh Savings 
	Ex Post Verified kWh Savings 

	CEI
	261,638,036 
	243,394,987

	Ohio Edison
	 147,836,456
	141,265,386

	Toledo Edison
	127,452,499
	122,965,591

	Totals
	536,926,991
	507,625,964


5.2 estimates of ex post verified kw reductions
Estimates of ex post verified coincident kW reductions for the program are presented in this section.

5.2.1 Results from Analysis of Peak Demand Reductions for Sample Projects

For each project in the analysis sample, there are two estimates of gross kW reductions: the ex ante (expected) gross kW reduction estimate (as reported in documentation for a project) and the estimate of ex post (verified) gross kW reductions developed through the analysis of the sample projects. Figure 5-2 provides a summary comparison between the two values for the 18 projects in the analysis sample.  The correspondence is close, with a correlation of 0.999 (i.e., an R2 of 0.997) between the two values across the sample projects. 
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Figure 5‑2.  Comparison of Ex Post Verified Gross kW Reductions 
to Ex Ante Expected Gross kW Reductions for Projects in M&V Sample

The estimated realization rates for kW reductions for the strata in the analysis sample are shown in Table 5-4. For purposes of calculating these realization rates, sampling strata 1, 2, 3, and 4 were collapsed into one stratum (referred to in Table 5-4 as Stratum 1-4.)

Table 5‑4. Realization Rates for Peak kW Reductions by Sampling Strata for Analysis Sample
	Stratum
	Number 
of Sample Sites
	Total Ex Ante Expected Peak kW Reductions
	Total Ex Post Verified Peak kW Reductions
	Realization Rates
for kW Reductions

	1-4
	5
	881 
	755 
	85.7%

	5
	2 
	392 
	271 
	69.1%

	6
	9 
	8,957 
	8,943 
	99.8%

	Certainty
	2
	13,200 
	17,371 
	131.6%

	Totals
	18
	23,430 
	27,340 
	116.7%


5.2.2 Program-Level Verified kW Reductions
The estimated program-level ex post (verified) gross kW reductions for the Mercantile Customer Program were developed by applying the stratum-specific realization rates from Table 5-4 to the stratum-level ex ante (expected) kW reductions. Table 5-5 shows the estimated ex post program-level gross kW reductions resulting from applying this procedure. The overall realization rate for kW reductions was estimated to be 96.7 percent (with an error bound of (8.5 percent at the 90 percent confidence level).
Table 5‑5. Program-Level Ex Ante (Expected) 
and Ex Post (Verified) Gross kW Reductions
by Sample Stratum

	Stratum
	Ex Ante Expected 
kW Reductions 
	Gross Realization Rate
	Ex Post Verified kW Reductions 

	1-4
	22,029
	85.7%
	18,878

	5
	9,969
	69.1%
	6,892

	6
	17,757
	99.8%
	17,729

	Certainty
	13,200
	131.6%
	17,371

	Total
	62,955
	96.7%
	60,871


Table 5-6 shows the estimated ex post verified program-level gross kW reductions by utility when the estimation procedure is applied for projects in each utility’s service territory.
Table 5‑6. Program-Level Ex Ante (Expected) 
and Ex Post (Verified) Gross kWh Savings 
by Utility
	Utility
	Ex Ante Expected 
kW Reductions 
	Ex Post Verified kW Reductions 

	CEI
	24,035
	27,050

	Ohio Edison
	12,494
	10,278

	Toledo Edison
	26,425
	23,543

	Total
	62,955
	60,871


6. summary and Conclusions

There were 425 projects undertaken through the Mercantile Customer Program by the end of 2010 in the service territories of the three FirstEnergy companies in Ohio. The numbers of projects for each service territory were as follows: 
· Cleveland Electric Illuminating
196
· Ohio Edison
135
· Toledo Edison
94
The overall evaluation results for estimated gross energy savings (kWh) and peak demand reductions (kW) for the program in the three service territories are summarized in Table 6-1.
Table 6‑1. Overall Evaluation Results for Gross kWh and kW Savings

	Utility
	Program Goals*
	Ex Ante
Expected Gross Savings
	Ex Post 
Verified Gross Savings

	
	Gross
kWh
	Gross
kW
	Gross
kWh
	Gross
kW
	Gross
kWh
	Gross
kW

	CEI
	85,955,000
	21,805
	261,638,036 
	24,035
	243,394,987
	27,050

	Ohio Edison
	123,577,000
	31,349
	 147,836,456
	12,494
	141,265,386
	10,278

	Toledo Edison
	57,735,000
	14,646
	127,452,499
	26,425
	122,965,591
	23,543

	All FirstEnergy Ohio
	267,267,000
	67,800
	536,926,991
	62,955
	507,625,964
	60,871


* Program goals are taken from utility program filings.
Appendix a: M&V results for projects in analysis sample
Table A-1 shows the M&V results for the 18 projects in the analysis sample.

Table A-1. M&V Results for Projects in Analysis Sample
	Utility
	Project Description
	Stratum
	kWh Savings
	kW Reductions

	
	
	
	Ex ante Expected
	Ex Post Verified
	Realization Rate
	Ex ante Expected
	Ex Post Verified
	Realization Rate

	CEI
	Hot Dipped Galv-anneal Line (HDGL)
	C 
	166,013,808 
	152,173,587 
	0.917
	    13,200 
	    17,371 
	1.316

	OE
	Reheat Furnace Separation Wall
	C 
	36,261,000 
	36,261,000 
	1.000
	          -   
	          -   
	

	CEI
	Installation of MORE System
	6
	9,735,087 
	9,021,816 
	0.927
	     1,667 
	     1,545 
	0.927

	TE
	Compressor Reduction
	6
	8,829,701 
	7,479,843 
	0.847
	     1,006 
	        903 
	0.898

	TE
	Energy Reduction Lighting Upgrade
	6
	8,152,641 
	9,103,319 
	1.117
	        831 
	        840 
	1.011

	CEI
	Lighting Projects
	6
	7,709,780 
	9,663,219 
	1.253
	     1,107 
	     1,328 
	1.200

	OE
	Program Bellis Morcom compressors & reduce facility high air pressure
	6
	7,286,525 
	2,604,883 
	0.357
	        832 
	        329 
	0.395

	CEI
	Lighting Projects
	6
	6,440,368 
	 8,148,104 
	1.265
	        930 
	     1,116 
	1.200

	OE
	Phase I Lighting Upgrade
	6
	5,326,936 
	6,582,543 
	1.236
	        985 
	     1,182 
	1.200

	CEI
	Lighting Projects
	6
	5,309,177 
	 6,684,262 
	1.259
	        771 
	        925 
	1.200

	CEI
	Melt Shop Enhancement Projects
	6
	4,838,040 
	4,525,650 
	0.935
	        828 
	        775 
	0.936

	CEI
	Reduce Melt Shop Baghouse Fan Runtime
	5
	4,488,563 
	4,629,801 
	1.031
	          -   
	          -   
	

	TE
	ID Fan draft reduction
	5
	3,289,020 
	2,279,731 
	0.693
	        392 
	        271 
	0.691


Table A-1, continued. M&V Results for Projects in Analysis Sample

	Utility
	Project Description
	Stratum
	kWh Savings
	kW Reductions

	
	
	
	Ex ante Expected
	Ex Post Verified
	Realization Rate
	Ex ante Expected
	Ex Post Verified
	Realization Rate

	OE
	Phase II Lighting Retrofits 
	4
	1,342,716 
	1,657,331 
	1.234
	        248 
	        298 
	1.202

	TE
	Lighting Upgrade 
	3
	       883,397 
	       967,482 
	1.095
	        129 
	        154 
	1.194

	CEI
	Kitchen Hood Ventilation Controls
	2
	       499,397 
	11,366
	0.023
	          -   
	          -   
	

	OE
	Blow Mold Lighting
	1
	       182,436 
	       199,767 
	1.095
	          21 
	          25 
	1.190

	TE
	Reduced Cooling - Ice Storage
	1
	       181,185 
	         25,038 
	0.138
	        483 
	        278 
	0.576


�	ECONorthwest, Inc., Ohio Independent Evaluator 2010 Evaluation Plan, Prepared for Public Utilities Commission of Ohio, December 6, 2010


� Ibid., p. 4.


� Vermont Energy Investment Corporation (VEIC), State of Ohio Energy Efficiency Technical Reference Manual, Prepared for Public Utilities Commission of Ohio, Draft of August 6, 2010. 


� IPMVP refers to the International Performance Measurement and Verification Protocol, which specifies alternative measurement and analysis methods that can be used to estimate gross energy and demand savings from a measure installed under a program being evaluated. See www.evo-world.org.


� The savings realization rate for a project is calculated as the ratio of the achieved savings for the project (as measured and verified through the M&V effort) to the expected savings (as determined through the project application procedure and recorded in the tracking system for the program).
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