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1. executive Summary

During 2010 FirstEnergy implemented the Community Connections 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 to low-income residential customers, either directly or through landlords of such customers. The program was administered by Ohio Partners for Affordable Energy (“OPAE”), which worked with subcontractors to deliver weatherization services, energy efficient solutions, and customer education to participating low-income customers. For each participating customer, a walk-through audit of the residence was conducted to determine whether it was feasible and appropriate to install one or more weatherization measures. 

A total of 2,393 of low-income households in the service territories of the three FirstEnergy companies in Ohio received energy efficiency services through the Community Connections Program in 2010. The numbers of participants for each service territory were as follows: 

· CEI

1,304

· Ohio Edison
887

· Toledo Edison
202

Estimates of the gross energy savings (kWh) and peak demand reductions (kW) for the program 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
	879,000
	251
	1,015,218
	-

	966,540
	131

	Ohio Edison
	1,309,000
	373
	 858,445
	-
	   551,612
	72

	Toledo Edison
	446,000
	127
	175,261
	-
	164,894
	22

	All First Energy
	2,634,000
	751
	2,048,924
	-
	1,683,045
	226


2. Introduction and Purpose of the Study

During 2010 FirstEnergy implemented the Community Connections Program in the service territories of its companies. The program was targeted to low-income residential customers, either directly or through landlords of such customers. The program was administered by OPAE, which worked with subcontractors to deliver weatherization services, energy efficient solutions, and customer education to participating low-income customers. 

The purpose of this report is to present the results of the evaluation effort undertaken by ADM Associates to verify the energy savings and peak demand reductions that resulted from measures installed through the Community Connections Program during 2010. 

The methods used to calculate energy savings and peak demand reductions depended on whether or not a measure was a lighting measure. 

· The lighting measures that were installed through the Community Connections Program were mainly compact fluorescent lamps (“CFLs”) of different wattages that were directly installed. For each such CFL measure, total kWh savings and total peak demand savings for that measure were determined as a product of the number of measures verified as being installed and the savings per measure. The quantities of CFLs installed through the Community Connections Program were verified through a telephone survey of a randomly-selected sample of households that participated in the Community Connections Program during 2010. Savings per bulb installed were determined using values from the State of Ohio Energy Efficiency Technical Reference Manual.

· The types of non-lighting measures installed through the Community Connections Program in 2010 included replacements of refrigerators and / or freezers, installation of attic or wall insulation, reduction of air infiltration, and installation of water heater wraps, low flow showerheads, or faucet aerators. For each such non-lighting measure, total kWh savings and total peak demand savings for that measure was determined as a product of the number of measures verified as being installed and the savings per measure. The quantities of non-lighting measures installed through the Community Connections Program were verified through a telephone survey of a randomly-selected sample of households that participated in the Program during 2010. Per-unit savings for non-lighting measures were determined using values either from the State of Ohio Energy Efficiency Technical Reference Manual (“TRM”) or from October 4, 2010 Ohio TRM Joint Objections and Comments, Case Number 09-512-GE-UNC.  

3. Description of Program

The Community Connections Program that was implemented during 2010 provided weatherization measures, energy efficient solutions, and consumer education to low-income households in Ohio that are electric service customers of a FirstEnergy Company. The program targeted residential customers and landlords of residents eligible for one of the following: 

· Ohio Home Weatherization Assistance Program (HWAP); 

· PIPP; or 

· Home Energy Assistance Program (HEAP).

The Community Connections Program for 2010 was a continuation of the program that began in 2003. As in previous years, the program was administered during 2010 by OPAE, which worked with subcontractors to deliver the weatherization services, energy efficient solutions, and customer education. For each participating low-income customer, a walk-through audit was conducted to determine whether it was feasible and appropriate to install one or more weatherization measures. The audit also identified where health and / or safety measures were also needed. Weatherization and health / safety measures that could be installed are listed in Table 3-1. All work in installing these measures was done pursuant to appropriate government permits and inspected as required. In particular, measures installed met Weatherization Program standards for the State of Ohio.

Table 3‑1. Measures That Could Be Installed through Community Connections Program

	Energy Efficiency Measures: 
Lighting
	Energy Efficiency Measures: 
Non-Lighting
	Health/Safety Measures

	CFL – 3 way (13/20/25)

CFL – 7 Watt candle

CFL – 9 Watt candle

CFL – 9 Watt globe

CFL – 11 Watt

CFL – 13 Watt outdoor
CFL – 15 Watt

CFL – 15 Watt dimmable

CFL – 15 Watt outdoor

CFL – 15 Watt “torch”

CFL – 18 Watt

CFL – 18 Watt outdoor

CFL – 20 Watt

CFL – 23 Watt

CFL – 23 Watt outdoor

CFL – 29 Watt
	Appliance replacement – Refrigerator

Appliance replacement – Freezer

Insulation – Attic

Insulation – Floor

Insulation – Wall

Air Infiltration Reduction (“Blower Door”)

Water Heater Wrap

Water Heating – Low Flow Showerhead

Water Heating – Faucet Aerators
	Compressor replacement 
(A/C or heat pump)

Electric repair/upgrade

Furnace repair

Roof repair

Roof replacement

Stove replacement

Well pump replacement


For qualified customers, weatherization measures recommended through the audit were installed at no cost to the customer. Landlords of qualified low-income residential customers received weatherization measures and energy efficiency solutions at 50 percent of cost. 

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  TRM. However, alternative methods can be used in cases where measures are not included in the TRM. In such cases, documentation is to be provided that justifies the use of values not specified in the TRM.
The methods used to calculate kWh savings and kW reductions for measures installed through the Community Connections Program are presented in this chapter. The methods used depended on whether or not a measure was a lighting measure. The methods used to calculate savings for lighting and non-lighting measures are therefore described separately in the following sections.

4.1 methods used to calculate savings for lighting measures 

As discussed in Chapter 3, the lighting measures that were installed through the Community Connections Program were CFLs of different wattages that were directly installed. For each such CFL measure, total kWh savings and total peak demand savings for that measure are determined as a product of the number of measures verified as being installed and the savings per measure. The methods used to determine verified installations and per-unit kWh and peak demand savings are described in this section.

4.1.1 Verification of Number of Measures Installed

The quantities of CFLs installed through the Community Connections Program were verified through a telephone survey of a randomly-selected sample of 70 households that participated in the Community Connections Program during 2010.

4.1.2 Calculation of kWh Savings per Lighting Measure

For each lighting measure, annual, first-year and lifetime kWh savings were calculated through the following procedures.

4.1.2.1 Calculation of Annual kWh Savings per Lighting Measure

The lighting measures that were installed through the Community Connections Program were CFLs of different wattages that were directly installed. For these measures, kWh savings per measure were calculated per procedures set out in the Technical Reference Manual.
  As set out in the TRM, 
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where:

(Watts = CFL watts * delta watts multiplier:

CFL watts = wattage of installed CFL, as verified

Delta watts multiplier = factor to adjust for change in baseline conditions resulting from Energy Independence and Security Act of 2007. For 2010, this multiplier was 3.25.

ISR = In Service Rate (i.e., percentage of units rebated that are actually installed);

Hours = Average hours of use per year; (TRM specifies a value of 1,040 hours).

WHFe = Waste Heat Factor for energy (to account for cooling savings from efficient lighting).

TRM-specified values were used in the calculation of kWh savings, with Hours = 1,040 and WHFe = 1.07.

The value for ISR specified in the TRM is 0.81. However, this value was based on the analysis for Time of Sale measures. For measures that are directly installed, ISR should be higher. Accordingly, a value of 0.89 was used in calculating kWh savings, per a recommendation from Duke Energy based on an evaluation of their CFL program. 

4.1.2.2 Calculation of First-Year Savings per Lighting Measure

First-year savings for lighting measures were calculated by determining the average date of installation for measures and using this date to determine the percentage of annual savings that would be assigned as first-year savings.

4.1.2.3 Calculation of Lifetime kWh Savings per Lighting Measure

Lifetime kWh savings for a measure were calculated by multiplying annual kWh savings by the deemed life for the measure, as determined in the TRM.

4.1.3 Calculation of Summer Coincident Peak Demand Savings 
per Lighting Measure

Per the TRM, summer coincident peak demand savings per lighting measure were calculated according to the following formula.
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where:

(Watts = CFL watts * delta watts multiplier:

CFL watts = wattage of installed CFL, as verified

Delta watts multiplier = factor to adjust for change in baseline conditions resulting from Energy Independence and Security Act of 2007. For 2010, this multiplier was 3.25.

ISR = In Service Rate (i.e., percentage of units rebated that are actually installed);

WHFd = Waste Heat Factor for Demand (to account for cooling savings from efficient lighting);

CF = Summer Peak Demand Coincidence Factor

TRM-specified values for WHFd and CF were used in the calculation of summer coincident peak demand savings, with WHFd = 1.21 and CF = 0.11. However, as with the calculation of kWh savings, the value used for ISR was 0.89 rather than 0.81 (to reflect the effects of the CFLs being directly installed).

4.2 calculation of savings for non-lighting measures

The following types of non-lighting measures were installed through the Community Connections Program in 2010.

· Refrigerator replacement

· Freezer replacement

· Attic insulation

· Wall insulation

· Air Infiltration Reduction (“Blower Door”)

· Water Heater Wraps

· Low Flow Showerhead 
· Faucet Aerators

For each such non-lighting measure, total kWh savings and total peak demand savings for that measure are determined as a product of the number of measures verified as being installed and the savings per measure. The methods used to determine verified installations and per-unit kWh and peak demand savings for the non-lighting measures are described in this section.

4.2.1 Verification of Number of Non-Lighting Measures Installed

Verification of the quantities of non-lighting measures installed through the Community Connections Program during 2010 was accomplished through a telephone survey of a randomly-selected sample of 70 households that participated in the 2010 Community Connections Program.

4.2.2 Calculation of Energy & Peak Demand Savings for Refrigerator Replacements

The procedures for calculating annual kWh savings and peak demand savings for replacement of a refrigerator for a low-income household are set out in the TRM. These procedures were used to calculate savings for the refrigerators replaced through the Community Connections Program, but modified values for UECexisting, UECES, and UECbase were used in the evaluation calculations, based on the information submitted in the  October 4, 2010 Ohio TRM Joint Objections and Comments, Case Number 09-512-GE-UNCon the TRM.
 The modified savings values used for the evaluation are reported in Table 4-1, as are the savings values presented in the TRM. 

 Table 4‑1. Modified Values for kWh and Peak Demand Savings
Used to Evaluate Savings for Early Replacement of Refrigerators
through Community Connections Program

	
	TRM 
Savings Value
	Modified Savings Value Used 
for Evaluation

	Average Annual kWh Savings per Unit
	
	

	Remaining life of existing unit (8 years)
	976 kWh
	1,251 kWh

	
	   
	

	Average Summer Coincident Peak kW Savings per Unit
	
	

	Remaining life of existing unit (8 years)
	0.156 kW
	0.192 kW

	
	
	


4.2.3 Calculation of Energy & Peak Demand Savings for Freezer Replacements

The TRM does not have procedures for calculating annual kWh savings and peak demand savings for replacement of a refrigerator or a freezer for a low-income household. However, procedures are presented to calculate savings for freezers that are replaced in households that are not low-income.
 The deemed savings values for kWh and kW savings for refrigerators and freezers reported in the TRM were used to calculate ratios between the freezer and refrigerator savings values. These calculated ratios were applied to the modified savings values for replacement of refrigerators for low-income households (in Table 4-2) to estimate the savings for replacement of freezers for such households.
 The resulting savings values that were used in the evaluation are reported in Table 4-2. 

 Table 4‑2. Values for kWh and Peak Demand Savings
Used to Evaluate Savings for Early Replacement of Freezers
through Community Connections Program

	
	Savings Value Used 
for Evaluation

	Average Annual kWh Savings per Unit
	

	Remaining life of existing unit (8 years)
	1,131 kWh

	
	

	Average Summer Coincident Peak kW Savings per Unit
	

	Remaining life of existing unit (8 years)
	0.175 kW

	
	


4.2.4 Calculation of Energy & Peak Demand Savings for Attic Insulation

Energy (kWh) and peak demand (kW) savings for residences where attic insulation was installed were calculated using the procedures set out in the TRM.
  Table 4-3 shows the values used in the formulae to calculate cooling savings, heating savings, and peak demand reduction for housing units receiving attic insulation.

Table 4‑3. Values Used to Calculate Energy and Peak Demand Savings for Attic Insulation

	Variable
	Value
	Source/Description

	Rexist
	16
	Assume base case is R-5 for building materials + on average, R11 pre-existing

	Rnew
	54
	Assume base case is R-5 for building materials + on average, R49 by program design.

	CDH
	3,986
	TRM, Akron

	HDD
	4,848
	TRM, Akron

	DUA
	0.75
	TRM

	Area
	1,000
	Assume typical footprint is 1000sf

	EffCool
	10
	Typical for central AC or effective SEER if room AC(zoning helps)

	Eff Heat
	0.7
	

	FLH Cool
	476
	

	CF
	0.5
	

	COP
	2.05
	


Table 4-4 shows the per-house savings values for attic insulation that were calculated using the variable values shown in Table 4-3.

Table 4‑4. Per-House Savings for Attic Insulation

	Cooling Energy Savings
	13 kWh

	Cooling Peak Demand Reduction
	0.0138 kW

	Heating Savings, Non-Electric MMBtu
	7 MMBtu

	Electric Heating Savings, Resistive Strip
	2,143 kWh

	Electric Heating Savings, Heat Pump
	1,045 kWh


As the values in Table 4-4 show, the program-level savings that would result from attic insulation depended on the percentage of residences that were heated with electric resistance heating and electric heat pumps. However, the type of heating equipment was not reported in the tracking data for the residences that received attic insulation. Data from secondary sources were therefore used to estimate the percentage of houses that were heated with these two types of electric heating equipment.

Only residences in the service territory of Ohio Edison received attic insulation through the Community Connections Program during 2010. The percentages of such houses that were likely to be heated either with electric resistance heating or with electric heat pumps were estimated using data for the Columbus metropolitan area from the 2002 American Housing Survey for that area.
 Data from Table 2-20 of that report were used to estimate the percentages of housing units that were heated with electric resistance heating or electric heat pumps among units occupied by households with annual incomes of $40,000 or less. Based on these data, 4.8% of the housing units were heated with electric heat pumps and 3.2% with electric resistance heating.

To check on these estimates, data on annual kWh usage that were collected for Ohio Edison customers who participated in the Community Connections Program were reviewed. Data on annual kWh usage that was available for 401 customers showed average annual kWh usage to be 9,350 kWh, with a standard deviation of 6,018 kWh. Given these distribution parameters, it was assumed that customers using over 20,000 kWh per year were likely to be using electric heating. Customers with annual kWh usage over 20,000 kWh were 6.7% of the 401 customers.  Thus, the data from the two sources were in reasonable agreement on the likely percentages of housing units with electric heating.   

4.2.5 Calculation of Energy & Peak Demand Savings for Wall Insulation

Energy (kWh) and peak demand (kW) savings for residences where wall insulation was installed were calculated using the procedures set out in the TRM.
 Table 4-5 shows the values used in the formulae to calculate cooling savings, heating savings, and peak demand reduction for housing units receiving wall insulation.

Table 4‑5. Values Used to Calculate Energy and Peak Demand Savings for Wall Insulation

	Variable
	Value
	Source/Description

	Rexist
	5
	Assume base case is R-5 for building materials + on average, 0 pre-existing

	Rnew
	10
	Assume base case is R-5 for building materials + on average, 5 by program design.

	CDH
	3,986
	TRM, Akron

	HDD
	4,848
	TRM, Akron

	DUA
	0.75
	TRM

	Area
	960
	Assume typical footprint is 1000sf

	EffCool
	10
	Typical for central AC or effective SEER if room AC(zoning helps)

	Eff Heat
	0.7
	

	FLH Cool
	476
	

	CF
	0.5
	

	COP
	2.05
	


Table 4-6 shows the per-house savings values for wall insulation that were calculated using the variable values shown in Table 4-5.

Table 4‑6. Per-House Savings for Wall Insulation

	Cooling Energy Savings
	29 kWh

	Cooling Peak Demand Reduction
	0.301 kW

	Heating Savings, Non-Electric MMBtu
	16 MMBtu

	Electric Heating Savings, Resistive Strip
	4,677 kWh

	Electric Heating Savings, Heat Pump
	2,280 kWh


As the values in Table 4-6 show, the program-level savings that would result from wall insulation depended on the percentage of residences that were heated with electric resistance heating and electric heat pumps. The percentages of houses that were heated with these two types of electric heating equipment were calculated as described in Section 4.2.4.

4.2.6 Calculation of Energy & Peak Demand Savings for Air Infiltration Reduction 

Energy (kWh) and peak demand (kW) savings for residences where air infiltration was reduced were calculated using the procedures set out in the TRM.
 Table 4-7 shows the values used in the formulae to calculate cooling savings, heating savings, and peak demand reduction for housing units where air infiltration was reduced.

Table 4‑7. Values Used to Calculate Energy and Peak Demand Savings 
from Reduction of Air Infiltration

	Variable
	Value
	Source/Description

	CFM50exist
	5,000
	

	CFM50new
	3,631
	

	N-factor, cooling
	29.4
	TRM

	N-factor, heating
	17.8
	TRM

	CDH
	3,986
	TRM, Akron

	HDD
	4,848
	TRM, Akron

	DUA
	0.75
	TRM

	EffCool
	10
	Typical for central AC or effective SEER if room AC(zoning helps)

	Eff Heat
	0.7
	

	FLH Cool
	476
	

	CF
	0.5
	

	COP
	2.05
	


Table 4-8 shows the per-house savings values for reducing air infiltration that were calculated using the variable values shown in Table 4-7.

Table 4‑8. Per-House Savings from Reducing Air Infiltration

	Cooling Energy Savings
	15 kWh

	Cooling Peak Demand Reduction
	0.0158 kW

	Heating Savings, Non-Electric MMBtu
	13.8 MMBtu

	Electric Heating Savings, Resistive Strip
	4,047 kWh

	Electric Heating Savings, Heat Pump
	1,973 kWh


As the values in Table 4-8 show, the program-level savings that would result from reducing air infiltration depended on the percentages of residences that were heated with electric resistance heating and electric heat pumps. The percentages of houses that were heated with these two types of electric heating equipment were calculated as described in Section 4.2.4.

4.2.7 Calculation of Energy & Peak Demand Savings for Water Heater Wraps

Program-level energy (kWh) and peak demand (kW) savings from installing water heater wraps were calculated using the deemed savings values for this measure in the TRM.
 The deemed annual energy savings value is 79 kWh per unit, and the deemed summer coincident peak demand savings is 0.009 kW.

4.2.8 Calculation of Energy & Peak Demand Savings for Low Flow Showerheads

Program-level energy (kWh) and peak demand (kW) savings from installing low-flow showerheads were calculated using savings values based on information submitted in the Joint Utility Comments on the TRM.
 A value of 244 kWh saved per gallons per minute was used for the calculation of energy savings. Per the values given in the TRM,
 it was assumed that installation of a low flow showerhead would the water flow from 2.87 gpm to 2.0 gpm. Thus, the annual energy savings value used was 212.28 per showerhead, and the summer coincident peak demand savings used was 0.000112 kW.

4.2.9 Calculation of Energy & Peak Demand Savings for Faucet Aerators

Program-level energy (kWh) and peak demand (kW) savings from installing faucet aerators were calculated using savings values for this measure calculated in the TRM.
 Values calculated in the TRM for a 1.5 gpm installation were used. The annual energy savings value used was 24.5 kWh per unit, and the deemed summer coincident peak demand savings used was 0.0031 kW.

5. Detailed Evaluation Findings

The numbers of low-income households that received energy efficiency services through the Community Connections Program in 2010 in the service territories of the three FirstEnergy companies are shown in Table 3-2.

Table 5‑1. Numbers of Participants in Community Connections Program during 2010

	Utility
	Number of Participants

	CEI
	1,304

	Ohio Edison
	887

	Toledo Edison
	202

	Total, FirstEnergy
	2,393


Table 5-2 shows the quantities of the measures that were installed for these participants through the Community Connections Program. Applying the methods described in Chapter 4 produced estimates of savings per unit on a measure-by-measure basis. Multiplying the quantities in Table 5-2 by the per-measure savings estimates produced the program-level estimates of energy (kWh) savings reported in Table 5-3 and the peak demand (kW) reductions reported in Table 5-4. 

Table 5‑2. Quantities of Energy Efficiency Measures Installed per Operating Company

	
	 CEI 
	 Ohio Edison 
	 Toledo Edison 
	 Total, 
All FirstEnergy Ohio

	Energy Efficiency Measures: Lighting

	CFL – 3 way (13/20/25)
	198 
	96 
	3 
	297 

	CFL – 7 Watt candle
	6 
	428 
	10 
	444 

	CFL – 9 Watt candle
	-   
	77 
	8 
	85 

	CFL – 9 Watt globe
	450 
	136 
	-   
	586 

	CFL – 11 Watt
	997 
	369 
	-   
	1,366 

	CFL – 13 Watt outdoor
	 
	 
	 
	-   

	CFL – 15 Watt
	2,952 
	3,055 
	795 
	6,802 

	CFL – 15 Watt dimmable
	-   
	14 
	-   
	14 

	CFL – 15 Watt outdoor
	27 
	62 
	-   
	89 

	CFL – 15 Watt “torch”
	-   
	3 
	-   
	3 

	CFL – 18 Watt
	-   
	12 
	301 
	313 

	CFL – 18 Watt outdoor
	-   
	8 
	-   
	8 

	CFL – 20 Watt
	25 
	11 
	 
	36 

	CFL – 23 Watt
	2,503 
	767 
	189 
	3,459 

	CFL – 23 Watt outdoor
	-   
	9 
	-   
	9 

	CFL – 29 Watt
	-   
	6 
	-   
	6 

	Energy Efficiency Measures: Non-Lighting

	Refrigerator replacement
	454 
	177 
	75 
	706 

	Freezer replacement
	6 
	56 
	-   
	62 

	Insulation – Attic
	-   
	43 
	-   
	43 

	Insulation – Floor
	-   
	-   
	-   
	-   

	Insulation – Wall
	-   
	2 
	-   
	2 

	Air Infiltration Reduction 
	-   
	49 
	-   
	49 

	Water Heater Wrap
	-   
	6 
	8 
	14 

	Water Heating – Low Flow Showerhead
	-   
	9 
	-   
	9 

	Water Heating – Faucet Aerators
	-   
	14 
	-   
	14 

	Health and Safety Measures 

	Compressor replacement 
(A/C or heat pump)
	-   
	3 
	-   
	3 

	Electric repair/upgrade
	175 
	203 
	123 
	501 

	Furnace repair
	-   
	3 
	-   
	3 

	Roof repair
	64 
	90 
	107 
	261 

	Roof replacement
	-   
	-   
	-   
	-   

	Stove replacement
	2 
	77 
	-   
	79 

	Well pump replacement
	-   
	1 
	1 
	2 

	Consumer Education

	Consumer Education
	7 
	269 
	9 
	285 


Table 5‑3. Estimates of Annual kWh Savings by Utility and Measure
	
	 CEI 
	 Ohio Edison 
	 Toledo Edison 
	 Total, 
All FirstEnergy Ohio

	Energy Efficiency Measures: Lighting

	CFL – 3 way (13/20/25)
	12,741
	6,178
	193
	19,112

	CFL – 7 Watt candle
	135
	9,640
	225
	10,000

	CFL – 9 Watt candle
	-
	2,230
	232
	2,461

	CFL – 9 Watt globe
	13,031
	3,938
	-
	16,969

	CFL – 11 Watt
	35,286
	13,060
	-
	48,346

	CFL – 13 Watt outdoor
	-
	-
	-
	-

	CFL – 15 Watt
	142,469
	147,440
	38,368
	328,277

	CFL – 15 Watt dimmable
	-
	676
	-
	676

	CFL – 15 Watt outdoor
	1,303
	2,992
	-
	4,295

	CFL – 15 Watt “torch”
	-
	145
	-
	145

	CFL – 18 Watt
	-
	695
	17,432
	18,127

	CFL – 18 Watt outdoor
	-
	463
	-
	463

	CFL – 20 Watt
	1,609
	708
	-
	2,317

	CFL – 23 Watt
	185,226
	56,759
	13,986
	255,971

	CFL – 23 Watt outdoor
	-
	666
	-
	666

	CFL – 29 Watt
	-
	560
	-
	560

	Total Annual kWh Savings, Lighting
	391,800
	246,149
	70,437
	708,385

	Energy Efficiency Measures: Non-Lighting

	Refrigerator replacement
	567,954
	221,427
	93,825
	883,206

	Freezer replacement
	6,786
	63,336
	-
	70,121

	Insulation – Attic
	-
	5,670
	-
	5,670

	Insulation – Floor
	-
	-
	-
	-

	Insulation – Wall
	-
	576
	-
	576

	Air Infiltration Reduction 
	-
	11,722
	-
	11,722

	Water Heater Wrap
	-
	474
	632
	1,106

	Water Heating – Low Flow Showerhead
	-
	1,916
	-
	1,916

	Water Heating – Faucet Aerators
	-
	343
	-
	343

	Total Annual kWh Savings, Non-Lighting
	574,740
	305,463
	94,457
	974,660

	
	
	
	
	

	Total Annual kWh Savings, All Measures
	966,540
	551,612
	164,894
	1,683,045


Table 5‑4. Estimates of Peak Demand Reductions by Utility and Measure

	
	CEI 
	 Ohio Edison 
	 Toledo Edison 
	 Total, 
All FirstEnergy Ohio

	Energy Efficiency Measures: Lighting

	CFL – 3 way (13/20/25)
	1.4
	0.7
	0.0
	2.1

	CFL – 7 Watt candle
	0.0
	1.1
	0.0
	1.1

	CFL – 9 Watt candle
	-
	0.2
	0.0
	0.3

	CFL – 9 Watt globe
	1.4
	0.4
	-
	1.9

	CFL – 11 Watt
	3.8
	1.4
	-
	5.3

	CFL – 13 Watt outdoor
	-
	-
	-
	-

	CFL – 15 Watt
	15.5
	16.1
	4.2
	35.8

	CFL – 15 Watt dimmable
	-
	0.1
	-
	0.1

	CFL – 15 Watt outdoor
	0.1
	0.3
	-
	0.5

	CFL – 15 Watt “torch”
	-
	0.0
	-
	0.0

	CFL – 18 Watt
	-
	0.1
	1.9
	2.0

	CFL – 18 Watt outdoor
	-
	0.1
	-
	0.1

	CFL – 20 Watt
	0.2
	0.1
	-
	0.3

	CFL – 23 Watt
	20.2
	6.2
	1.5
	27.9

	CFL – 23 Watt outdoor
	-
	0.1
	-
	0.1

	CFL – 29 Watt
	-
	0.1
	-
	0.1

	Total Peak Demand Reduction, Lighting
	42.7
	26.9
	7.7
	77.3

	Energy Efficiency Measures: Non-Lighting

	Refrigerator replacement
	87.3
	34.1
	14.4
	135.8

	Freezer replacement
	1.0
	9.8
	-
	10.8

	Insulation – Attic
	-
	0.4
	-
	0.4

	Insulation – Floor
	-
	-
	-
	-

	Insulation – Wall
	-
	0.1
	-
	0.1

	Air Infiltration Reduction 
	-
	0.8
	-
	0.8

	Water Heater Wrap
	-
	0.1
	0.1
	0.1

	Water Heating – Low Flow Showerhead
	-
	0.2
	-
	0.2

	Water Heating – Faucet Aerators
	-
	0.0
	-
	0.0

	Total Peak Demand Reduction, Non-Lighting
	88.4
	45.4
	14.5
	148.3

	
	
	
	
	

	Total Peak Demand Reduction, All Measures
	131.1
	72.3
	22.2
	225.6


6. Conclusions and Recommendations

6.1 Conclusions:

A total of 2,393 of low-income households in the service territories of the three FirstEnergy companies in Ohio received energy efficiency services through the Community Connections Program in 2010. The numbers of participants for each service territory were as follows: 

· CEI
                                              
1,304

· Ohio Edison
887

· Toledo Edison
202

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
	879,000
	251
	1,015,218 
	-
	966,540 
	131

	Ohio Edison
	1,309,000
	373
	858,445 
	-
	551,612
	72

	Toledo Edison
	446,000
	127
	175,261 
	-
	164,894 
	22

	All FirstEnergy Ohio
	2,634,000
	751
	2,048,924 
	-
	 1,683,045 
	226


 *Goals are based on kWh and kW values used to calculate expected program TRC in program filing.

**Ex ante expected gross savings are based on expectation that measures installed in a residence would provide savings of 10.8% of annual household kWh usage.

6.2   Recommendations: 

For the 2011 Community Connections program, this section provides ADM recommendations pertaining to program data tracking, program stipulated savings values, and the enhancement of ADM’s measurement and verification efforts. We offer recommendations in the spirit of improving the reliability of M&V findings as well as achieving the best possible efficiencies in M&V activities.
· Reported energy savings (i.e., ex ante energy savings) and demand reduction should be calculated in accordance with methodologies described in the TRM and related documents.

· In an effort to automate TRM calculations, and to improve data tracking and program evaluation processes, OPAE agencies should utilize FirstEnergy’s data tracking system to procure customer and household data and to invoice FirstEnergy for the installation of individual measures.
· Expenditures on the energy-efficiency measures installed on each participant home should be related to the customer’s pre-installation consumption, with relatively higher spending allocated to homes with higher electricity consumption.
· BPI certification should be required for those who make decisions on what measures to        be installed, as well as the program auditors.

· Given the continuation of Air Infiltration Reduction measure using the CFM 50 reductions, robust data tracking of ‘Blower Door’ readings and inspections should be performed by FirstEnergy.
· Where the WAP Standards and procedures are not structured to obtain the most energy savings, such as refrigerator, freezer and window AC replacement, OPAE should utilize FirstEnergy standards and procedures
· With respect to the use of FirstEnergy funds for health and safety measures:

· FirstEnergy-funded measures should be installed only in qualified residences in which FirstEnergy is also funding – and receiving energy savings from – the installation of energy-efficiency measures.
· For each qualified residence, FirstEnergy funding should be limited to a specific proportion of the cost of the FirstEnergy-funded energy-efficiency measures that are installed in the home.
 
7. Appendix: Required Savings Tables

Tables showing measure-level participation counts and savings for the Community Connections Program were provided in Chapter 5. This appendix provides three additional tables summarizing savings results.

· Table 7-1 reports the first-year kWh savings by utility and measure.

· Table 7-2 reports the lifetime kWh savings by utility and measure.

· Table 7-3 reports the annual gas savings (in MMBtu) by utility and measure.

Table 7‑1. First-Year (2010) Energy Savings (kWh)

	
	 CEI 
	 Ohio Edison 
	 Toledo Edison 
	 Total, 
All FirstEnergy Ohio

	Energy Efficiency Measures: Lighting

	CFL – 3 way (13/20/25)
	4,829
	4,287
	140
	9,255

	CFL – 7 Watt candle
	51
	6,689
	163
	6,903

	CFL – 9 Watt candle
	-
	1,547
	168
	1,715

	CFL – 9 Watt globe
	4,939
	2,733
	-
	7,671

	CFL – 11 Watt
	13,373
	9,062
	-
	22,435

	CFL – 13 Watt outdoor
	-
	-
	-
	-

	CFL – 15 Watt
	53,995
	102,308
	27,822
	184,124

	CFL – 15 Watt dimmable
	-
	469
	-
	469

	CFL – 15 Watt outdoor
	494
	2,076
	-
	2,570

	CFL – 15 Watt “torch”
	-
	100
	-
	100

	CFL – 18 Watt
	-
	482
	12,641
	13,123

	CFL – 18 Watt outdoor
	-
	321
	-
	321

	CFL – 20 Watt
	610
	491
	-
	1,101

	CFL – 23 Watt
	70,199
	39,385
	10,142
	119,726

	CFL – 23 Watt outdoor
	-
	462
	-
	462

	CFL – 29 Watt
	-
	388
	-
	388

	Total First-Year Energy Savings, Lighting
	148,489
	170,801
	51,076
	370,365

	Energy Efficiency Measures: Non-Lighting

	Refrigerator replacement
	215,250
	153,646
	68,035
	436,932

	Freezer replacement
	2,572
	43,948
	-
	46,520

	Insulation – Attic
	-
	3,934 
	-   
	3,934 

	Insulation – Floor
	-
	-   
	-   
	-   

	Insulation – Wall
	-
	399 
	-   
	399 

	Air Infiltration Reduction 
	-
	8,134 
	-   
	8,134 

	Water Heater Wrap
	-
	329
	458
	787

	Water Heating – Low Flow Showerhead
	-
	1,329
	-
	1,329

	Water Heating – Faucet Aerators
	-
	238
	-
	238

	Total First-Year Energy Savings, Non-Lighting
	217,822
	231,378
	68,493
	517,693

	
	
	
	
	

	Total First-Year Energy Savings, All Measures
	366,311 
	382,759 
	119,569 
	868,639 


Table 7‑2. Lifetime Energy Savings (kWh)

	
	 CEI 
	 Ohio Edison 
	 Toledo Edison 
	 Total, 
All FirstEnergy Ohio

	Energy Efficiency Measures: Lighting

	CFL – 3 way (13/20/25)
	101,929
	49,420
	1,544
	152,894

	CFL – 7 Watt candle
	1,081
	77,116
	1,802
	79,999

	CFL – 9 Watt candle
	-
	17,838
	1,853
	19,691

	CFL – 9 Watt globe
	104,246
	31,505
	-
	135,751

	CFL – 11 Watt
	282,287
	104,477
	-
	386,764

	CFL – 13 Watt outdoor
	-
	-
	-
	-

	CFL – 15 Watt
	1,139,753
	1,179,521
	306,946
	2,626,219

	CFL – 15 Watt dimmable
	-
	5,405
	-
	5,405

	CFL – 15 Watt outdoor
	10,425
	23,938
	-
	34,362

	CFL – 15 Watt “torch”
	-
	1,158
	-
	1,158

	CFL – 18 Watt
	-
	5,560
	139,458
	145,017

	CFL – 18 Watt outdoor
	-
	3,707
	-
	3,707

	CFL – 20 Watt
	12,870
	5,663
	-
	18,533

	CFL – 23 Watt
	1,481,808
	454,074
	111,890
	2,047,772

	CFL – 23 Watt outdoor
	-
	5,328
	-
	5,328

	CFL – 29 Watt
	-
	4,479
	-
	4,479

	Total Lifetime Energy Savings, Lighting
	3,134,398
	1,969,188
	563,493
	5,667,079

	Energy Efficiency Measures: Non-Lighting

	Refrigerator replacement
	4,848,720
	1,772,088
	751,272
	7,372,080

	Freezer replacement
	57,933
	506,876
	-
	564,809

	Insulation – Attic
	-
	141,750 
	-   
	141,750 

	Insulation – Floor
	-
	-   
	-   
	-   

	Insulation – Wall
	-
	14,391 
	-   
	14,391 

	Air Infiltration Reduction 
	-
	175,834 
	-   
	175,834 

	Water Heater Wrap
	-
	2,370
	3,160
	5,530

	Water Heating – Low Flow Showerhead
	-
	19,160
	-
	19,160

	Water Heating – Faucet Aerators
	-
	3,430
	-
	3,430

	Total Lifetime Energy Savings Non-Lighting
	4,906,653
	3,150,430
	754,432
	8,811,514

	
	
	
	
	

	Total Lifetime Energy Savings All Measures
	8,041,051 
	4,605,087
	1,317,925
	13,964,063


Table 7‑3. Annual Gas Savings (MMBtu)

	
	 CEI 
	 Ohio Edison 
	 Toledo Edison 
	 Total, 
All FirstEnergy Ohio

	Energy Efficiency Measures: Lighting

	CFL – 3 way (13/20/25)
	(23.2)
	(11.2)
	(0.4)
	(34.7)

	CFL – 7 Watt candle
	(0.2)
	(17.5)
	(0.4)
	(18.2)

	CFL – 9 Watt candle
	-
	(4.1)
	(0.4)
	(4.5)

	CFL – 9 Watt globe
	(23.7)
	(7.2)
	-
	(30.9)

	CFL – 11 Watt
	(64.2)
	(23.7)
	-
	(87.9)

	CFL – 13 Watt outdoor
	-
	-
	-
	-

	CFL – 15 Watt
	(259.0)
	(268.1)
	(69.8)
	(596.9)

	CFL – 15 Watt dimmable
	-
	(1.2)
	-
	(1.2)

	CFL – 15 Watt outdoor
	(2.4)
	(5.4)
	-
	(7.8)

	CFL – 15 Watt “torch”
	-
	(0.3)
	-
	(0.3)

	CFL – 18 Watt
	-
	(1.3)
	(31.7)
	(33.0)

	CFL – 18 Watt outdoor
	-
	(0.8)
	-
	(0.8)

	CFL – 20 Watt
	(2.9)
	(1.3)
	-
	(4.2)

	CFL – 23 Watt
	(336.8)
	(103.2)
	(25.4)
	(465.4)

	CFL – 23 Watt outdoor
	-
	(1.2)
	-
	(1.2)

	CFL – 29 Watt
	-
	(1.0)
	-
	(1.0)

	Total Gas Savings, Lighting
	(712.4)
	(447.5)
	(128.1)
	(1,288.0)

	Energy Efficiency Measures: Non-Lighting

	Refrigerator replacement
	-
	-
	-
	-

	Freezer replacement
	-
	-
	-
	-

	Insulation – Attic
	-
	240.8
	-
	240.8

	Insulation – Floor
	-
	-
	-
	-

	Insulation – Wall
	-
	25.6
	-
	25.6

	Air Infiltration Reduction 
	-
	541.2
	-
	541.2

	Water Heater Wrap
	-
	-
	-
	-

	Water Heating – Low Flow Showerhead
	-
	2.1
	-
	2.1

	Water Heating – Faucet Aerators
	-
	0.4
	-
	0.4

	Total Gas Savings, Non-Lighting
	-
	810.2
	-
	810.2

	
	
	
	
	

	Total Gas Savings, All Measures
	 (712.4)
	362.6 
	 (128.1)
	 (477.8)


� The ex ante peak demand reduction (kW) was not reported in the data that ADM received from OPAE.


� 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. 


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


� Ibid., p. 4.


� Ibid., pp. 17-22.


� October 4, 2010 Ohio TRM Joint Objections and Comments, Case Number 09-512-GE-UNC , 2010 Ohio Technical Reference Manual– Residential Market Sector, p. 7.


� 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, pp. 23-24.


� For freezer kWh savings, calculation is (1244/1376)*1251 = 1,131 kWh. For freezer kW savings, calculation is (0.20/0.22)*0.192 = 0.175 kW


� VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 36-39.


� U.S. Census Bureau, Current Housing Reports, Series H170/02-25, American Housing Survey for the Columbus Metropolitan Area: 2002.


� VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 100-103.


� VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 100-103.


� VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 131-132.


� October 4, 2010 Ohio TRM  Joint Objections and Comments, Case Number 09-512-GE-UNC , 2010 Ohio Technical Reference Manual– Residential Market Sector, p. 11.


� VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 93-96.


� VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 89-92.


� During a November 2010 teleconference with OPAE, FirstEnergy suggested implementing a health and safety funding cap of 15% per home.
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