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I INTRODUCTION

Pursuant to Section 4901:1-39-05, O.A.C., Ohio Edison Company (“Ohio Edison” or
“OE”), The Cleveland Electric Illuminating Company (“CEI”) and The Toledo Edison Company
(“Toledo Edison” or “TE”) (collectively, “Companies™) submit their Portfolio Status Report
(“Report”) for the period January 1, 2010 through December 31, 2010 (“Reporting Period”).
This Report addresses the Companies’ compliance with the energy efficiency (“EE”) and peak
demand reduction (“PDR”) benchmarks set forth in R.C. § 4928.66(A) for the Reporting Period.

A, History and Background

On December 15, 2009, the Companies filed their respective three year Energy
Efficiency and Peak Demand Reduction Plans (“EEPDR Plans”) in Case No. 09-1947-EL-POR
et al (“Portfolio Case”).! On October 27, 2009, as allowed by R.C. § 4928.66(A)(2)(b) and
Commission Rule 4901:1-39-05(J), Ohio Administrative Code, the Companies, for various
reasons, requested an amendment to their 2009 statutory EE benchmarks in Case No. 09-1004-
EL-EEC et al (2009 Amendment Case”).2 Pursuant to the January 7, 2010 Finding and Order
issued by the Public Utilities Commission of Ohio (“Commission”) in the 2009 Amendment
Case, the Companies® 2009 statutory benchmarks for EE were amended to zero, contingent on
the Companies meeting revised benchmarks in subsequent years that would be determined as
part of the Commission’s review of the Companies’ EEPDR Plans in the Portfolio Case. No
similar contingency was placed on the Companies® 2009 PDR benchmark requirements.

Because the Commission had not issued an Order in the Portfolio Case by the end of
2010, the Companies, on January 11, 2011, submitted an application for an amendment to their
respective 2010 EE and PDR benchmarks, if and only fo the extent one was necessary for the
Companies to be in compliance with their yet-to-be-defined revised benchmarks (%2010
Amendment Case”).” As of March 9, 2011, the Commission had not issued a ruling in the 2010
Amendment Case, but on that date, in a Finding and Order in that case, the Commission
extended the deadline for submitting the Companies’ Report for the Reporting Pertod from
March 15, 2011 to May 15, 2011.*

On March 23, 2011, the Commission issued its Order in the Portfolio Case (*Portfolio
Order™), stating;

' See generally, In re, Application of [the Companies] for Approval of Their Energy Efficiency and Peak Demand
Reduction Program Porlfolio Plans for 2010 Through 2012 and Associated Cost Recovery Mechanism, Case
No. 09-1947-EL-POR e al, Application and Related Reports (Dec. 15, 2009).

2 See In the Matter of the Application of fthe Companies] to Amend Their 2009 Energy Efficiency Benchimarks,
Application (Oct. 27, 2009),

3 See generally, In re Application of fthe Companies] to Amend Their 2010 Energy Efficiency and Peak Demand
Reduction Benchmarks, Case No. 11-126-EL-EEC et al, Application (Jan. 11, 2011).

4 1d, Finding and Order, p. 2 (Mar. 9, 2011),
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Based upon the record in this proceeding, the Commission finds that it is
unnecessary to further revise the specific statutory benchmarks for 2010, 2011
and 2012, provided that [the Companies] meet the cumulative energy efficiency
savings for the three years implicit in Section 4928.66(A)(1)(a), Revised Code.[*]

As of May 15", the Commission had not yet addressed the Companies’ request for amendments
to their various benchmarks in the 2010 Amendment Case. Therefore, on May 16, 2011, they
filed a motion for an extension of time in which to file this Report until 10 days after the
Commission issued a ruling in the 2010 Amendment Case.b In a May 19, 2011 Finding and
Order, the Commission granted the Companies’ motion and ruled on the Companies’
Application for Amendments to their 2010 EE and PDR benchmarks.” In the Order, the
Commission found the request for an amendment of either CEI’s or Toledo Edison’s 2010
benchmarks to be moot, saying:

[The Companies] represent that CEIl and TE met their statutory energy efficiency
benchmarks and that the application for an amendment was only necessary if the
Commission amended their statutory 2010 energy efficiency benchmarks. Since
those benchmarks were not amended by the Commission, it is unnecessary to
grant the application for an amendment of CEI’s and TE’s energy efficiency
benchmarks.[*]

The Commission further concluded that, based on R. C. § 4928.66(A)(2)(b), Ohio Edison’s
request for amendments to its 2010 EE and PDR benchmarks to actual levels achieved during
2010 should be granted due to regulatory reasons beyond its control, provided that the company
meets the cumulative encrgy savings mandated by statute by 2012.”

It is based upon the foregoing rulings that the Companies submit this Report.

B. Outstanding Issues that Affect this Report.

There are several issues that affect how the information included in this Repoit is
presented. First, there are a number of applications still pending approval at the Commission

that will affect the final actual results in both 2009 and 2010.'® The exhibits included with this
Report bifurcate the results, showing the results from both (i) all applications and programs

3 portfolio Case, Finding and Order, p. 6 (Mar. 23, 2011).

8 The Motion was filed on May 16" because May 15" was a Sunday.

72010 Amendment Case, Case No. 11-126-EL-EEC, ¢f al, Finding and Order, p. 2 (May 19, 2011).
¥1d. at 4-5.

’1d. at 5.

1 See e.g., cases listed in footnotes 12 and 13, infra.
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approved as of March 2, 201 1!1; and (ii) all applications still pending before the Commission as
of March 2, 2010, assuming the latter applications and related results are approved as filed.

Further, the Companies are once again challenged by the fact that Section 4901:1-39-
05(C), O.A.C., requires that this Report include “all approved cnergy efficiency and peak
demand reduction programs in [the Companies'] program portfolio planfs].” (Emphasis added.)
As of December 31, 2010, the EEPDR Plans were not yet approved. Therefore, there are no
program results from approved EEPDR Plans to address for the Reporting Period in this Report.
Instead, this Report provides results on those programs in effect during 2010 that were either
independently approved by the Commission (Interruptible Demand Reduction, Home Energy
Analyzer and Community Connections); or authorized by statute (Mercantile Customer Program
and the T&D Program) {collectively “2010 Programs”).

And finally, while the Commission reiterated in its Portfolio Order its policy to detemnne
energy savings based on a pro rata, rather than an annualized accounting methodology, this
issue is the subject of an Apphcatton for Rehearing, submitted by the Companies in the Portfolio
Case on April 22, 2011." Therefore, because this issue has not yet been ultimately resolved, this
Report includes results determined based upon the pro rata methodology, with annualized

savings results included as Appendix Al

C. Summary of Results

The aforementioned 2010 Programs resulted in actual energy savings during the
Reporting Period of 91,147 MWh (59,854 MWhs - OE; 17,938 MWhs — CEI; and 13,355 MWhs
- TE) and peak demand reduction capabilities/results of 237.60 MWs (64.82 MWs — OF; 48.84
MWs — CEI; and 123.94 MWs — TE). A summary of the 2010 results for each Company by
program is attached hereto as Exhibit . Further, the Companies have a number of applications
still pending before the Commission that, if approved as filed, would result in significant
additional EE and PDR savings, which is also reflected on attached Exhibit 1. In addition to the
31 Mercantile Customer Pro;ects already apploved by the Commission (“Approved Mercantile
Projects™) and included in the 2010 results'®, there are another 58 Mercantile Customer

" This deadline was necessary in order to provide sufficient time for EM&V reports to be completed in a timely
manner,

12 portfolio Case, Case No. -9-1947-EL-POR, et al, Finding and Order, p. 21 (Mar, 23, 2011).
¥ 1d., Companies’ Application for Rehearing (Apr. 22, 2011).

¥ While page 8 of Appendix A indicates the differential between pro rata and annualized savings as 6,365 MWhs —
OF; 2,717 MWhs — CEI and 6,709 MWhs - TE, this relatively minor differential is due to the fact that a significant
portion of the 2010 results were based on historic mercantile customer projects, where full year savings could be
recognized under either savings determination methodology. The Companies anticipate this differential being
significantly greater in future status reports as approved programs are implemented.

13 See Feb. 11, 2010 Finding and Orders issued in Case Nos. 09-0595-EL-EEC, 09-1100-EL-EEC, 09-1101-EL-
EEC, 09-1102-EL-EEC; 09-1200-EL-EEC, 09-1201-EL-EEC.,
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applications'®, and two T&D applications!” still pending approval at the Commission. If
approved as filed, these various projects would result in additional energy savings of 476,258
MWhs. (104,511 MWhs — OE; 255,138 MWhs — CEI and 116,609 MWhs — TE)."®

As demonstrated on attached Exhibit 2, based on actual results from approved programs,
and projected results from pending programs, assuming they are approved as filed, CEI and
Toledo Edison both exceeded their respective 2010 statutory EE and PDR benchmarks.'® Ohio
Edison had a statutory benchmark of 197,959 MWhs, and achieved 164,365 MWhs, thus
meeting its amended 2010 EE benchmark, which was amended to actual levels achieved. It also
had a statutory PDR benchmark of 90.20 MWs, achieving 73.26 MWs, thus meeting its amended
2010 PDR benchmark, which was also amended to actual levels achieved.

1I. 2010 COMPLIANCE DEMONSTRATION

Section 4901:1-39-05(C)(1), O.A.C., requires that a utility demonstrate the actual energy
savings and demand reductions, and the expected demand reductions that the utility’s EE&PDR
programs have achieved during the reporting period, relative to the utility’s corresponding
baselines. In doing so, a utility must provide: (i) an update to the initial benchimark report; (ii) a
comparison with the applicable benchmark; and (iii) an affidavit of compliance. Each
requirement as applicable to the Companies is discussed below.

A. Benchmark Update

The Companies’ Initial Benchmark Reports (for the years 2009 through 2012) were
submitted for Commission approval as part of their respective EEPDR Plans.*® The initial
benchmarks included in the EEPDR Plans incorporated projected amounts contributed by
mercantile customer projects filed for approval by December 1, 2009. Therefore, those
benchmarks have been updated, as shown in Exhibits 7 and 8 to reflect only the amounts
conttibuted by the Approved Mercantile Projects. No other adjustments to the initial
benchmarks have been made.

'% For a list of outstanding mercantile customer applications, see attached Exhibit 5.

7 In the Matter of the Energy Efficiency and Peak Demand Reduction Program Portfolio of Ohio Edison Company,
The Cleveland Eleciric lluminating Company, and The Toledo Edison Company, Case No. 09-951-EL-EEC et al,;
In the Matter of the Energy Efficiency and Peak Demand Reduction Program Porifolio of Ohio Edison Company,
The Cleveland Electric Hluminating Company, and The Toledo Edison Company, Case No. 10-3023-EL-EEC, et al.

'® See Exhibit 1.
1 Toledo Edison also exceeded its PDR requirements based solely on approved programs and projects.

2 Bach Company’s Initial Benchmark Report was included in the Companies’ respective EEPDR Plan as
Section 1.0, Table 4. See Application, Case Nos. 09-1947-EL-POR ef a/. The Benchmark Report for CEI as set
forth in its Plan was corrected during the evidentiary hearing in that proceeding.
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B. 2010 Benchmark Requirements
1. Energy Efficiency Benchmark Requirements

Exhibit 2 demonsirates that CEl and Toledo Edison exceeded their statutory EE
benchmarks by 122,500 MWhs and 48,760 MWhs, respectively, when results from approved and
pending applications are considered.?!  Ohio Edison had a statutory benchmark of
197,959 MWhs, and achieved 164,365 MWhs, thus meeting its amended 2010 EE benchmark,
which was amended to actual levels achieved.

2, Peak Demand Reduction Benchmark Requirements

Exhibit 2 demonstrates that CEI and Toledo Edison had the capability to reduce peak
demand during 2010 by 71.73 MWs and 148.91 MWs, respectively, thus exceeding their
statutory benchmarks of 71.70 MWs and 3520 MWs by 0.03 MWs and 113.71 MWs,
respectively, when projected results from pending applications are included. 2 Ohio Edison had
a statutory PDR benchmark of 90.20 MWs, achieving 73.26 MWs, thus meeting its amended
2010 PDR benchmark, which was amended to actual levels achieved.

C. Affidavit of Compliance

Attached hereto as Exhibit 9 is an affidavit of Compliance executed by John C. Dargie,
Vice President, Energy Efficiency.

HI. PROGRAM PERFORMANCE ASSESSMENT

Section 4901-1-39-05(C)(2), O.A.C., requires a demonstration by an electric distribution
utility of the successful implementation of “the energy efficiency and demand-reduction
programs approved in its program portfolio plan[s]” (italics added), which should include: (i) a
description of each approved EE&PDR program implemented in the previous calendar year;
(i) an evaluation, measurement and verification (“EM&V™) report documenting the actual EE
and PDR results and the cost effectiveness of each program; and (iii) recommendations
concerning the continuation of each program. Inasmuch as the Commission had not approved
the Companies> EEPDR Plans prior to December 31, 2010, the Companies cannot provide
information on approved programs included in the Companies’ respective EEPDR Plans for the
Reporting Period. Instead, the Companies provide the following information regarding the 2010
Programs.

' The Companies intend to bank any surplus energy savings and apply such savings toward future energy efficiency
benchmarks to the extent permitted by law.

22 Based only on approved programs and projects, Toledo Edison exceeded its 2010 statutory PDR benchmark by
88.74 MWs.
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A, Description of the 2010 Programs

The 2010 Programs include: (i) The Home Energy Analyzer; (ii) Community
Connections Program; (iii) the Companies’ Mercantile Customer Programs; (1v) Interruptible
Demand Reduction Program; and (v) The T&D Projects Program. A description® of each of the
2010 Programs is attached as Exhibit 3, including a summary of the key activities,”* and program
recommendations.”” In Exhibit 4, the Companies present more detailed company- 6pec1ﬁc
information regarding the 2010 Programs, including the number and type of partlclpants, actual
savings for each of the Companies and each 2010 Program, 7 as well as anticipated savings over
the life of the program.?® In Exhibit S, the Companies also present a summary of all EE and
PDR results attributable to the Approved Mercantile Projects, along with the anticipated 1esu1ts
should the remaining applications currently pending before the Commission be approved
Finally, while not yet approved, a list and description of the Companies’ 2009 and 2010 T&D
projects that are the subject of separate applications still pending before the Commission is
included as Exhibit 6.*°

B. Evaluation, Measurement and Verification Report

Pursuant to Rule 4901:1-39-05(C)(2)(b), an electric distribution utility must include an
Evaluation, Measurement and Verification (‘EM&V™) repott that documents “the energy savings
and peak-demand reduction values and the cost-effectiveness of each energy efficiency and
demand-side management program reported in the electric utility’s portfolio status report,”
including (i) “documentation of any process evaluations and expenditures”; (ii) “measured and
verified savings”; and (iii) the “cost-effectiveness of each program.” The EM&V Report must
confirm that the measures were actually installed, the installation meets reasonable quality
standards, and the measures are operating correctly and are expected to generate the predicted
savings. Although the Technical Reference Manual for Ohio (the “TRM”) remains under
development,! EM&V was generally conducted consistent with the most current draft, except
where issues identified by Ohio’s electric distribution companies in their joint comments filed in
Case No. 09-512-GE-UNC are in dispute. F01 detaﬁs on how EM&V was conducted, see the
applicable reports included as Appendices B-D.*2

3 Section 4901:1-39-05(C)(2)(a), O.A.C.

* Section 4901:1-39-05(C)(2)(a)(i), O.A.C.

23 Section 4901:1-39-05(C)(2)(c), O.A.C.

2 Section 4901:1-39-05(C)(2)(a)(i), 0.A.C.

“Id

28 ]d.

2 gection 4901:1-39-05(C)(2)(a)(ii), (iii), O.A.C.

% Section 4901:1-39-05(C)(2)(a)(iv), O.A.C.

3t See, generally, docket for Case No. 09-512-GE-UNC.

32 These EM&V reports were prepared consistent with a template provided to the Companics in February, 2011, by
the Commission’s EM&YV consultant,
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C. Recommendations Concerning 2010 Programs

The Companies have been able to achieve significant energy savings and peak demand
reduction capabilities that warrant a continuation of the 2010 Programs, as set forth in Exhibit 3
and Appendices B-D. These programs will be supplemented in 2011 by various other programs
included in the EEPDR Plans when launched throughout the remainder of 2011,

Iv. REQUEST FOR WAIVERS

The requirements of Section 4901:1-39-05(C), O.A.C., are challenging given that the
foundation for the requirements of that section is a reporting on programs “approved” by the
Commission in a utility’s three-year program portfolio plan; and the Companies’ respective plans
had not been approved during the Reporting Period. These challenges are further exacerbated by
the fact that the Commission has yet to approve the technical reference manual, which was
intended to provide savings values for many of the measures included in those plans. As a result,
the Companies have presented the best information available regarding the 2010 Programs. But,
in light of the foregoing constraints, the Companies respectfully request a waiver of Section
4901:1-39-05(C), O.A.C., to the extent the information available and presented does not conform
to the unattainable requirements of that Section.

V. CONCLUSION

In sum, each of the Companies achieved their respective 2010 EE and PDR benchmarks.
Toledo Edison did so based upon actual results achieved during 2010 for its PDR requirements,
and actual results and projected results from applications still pending approval by the
Commission for its EE requirements. CEI, met its EE and PDR benchmarks based on actual
results and projected results from applications still pending before the Commission. And Ohio
Edison met its benchmarks based upon the amendments to its 2010 EE and PDR benchmarks as
set forth in the Commission’s May 19, 2011 Finding and Order in the 2010 Amendment Case.
The Companies’ thank the Commission for the opportunity to provide information on their
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energy cfficiency and peak demand reduction activities during 2010 and are available to address
any questions, concerns or other issues arising from any aspect of this Report.

Respectfully submitted,

K Lot L

Kathy J. Kgfch‘”{Counsel of Record

Carrie M. Punn

FIRSTENERGY SERVICE COMPANY
76 South Main Street

Akron, OH 44308

{330) 384-4580 (telephone)

(330) 384-3875 (fax)
kjkolich@firstenergycorp.com
cdunn@firstenergycorp.com

ATTORNEYS FOR APPLICANTS, OHIO

EDISON COMPANY, THE CLEVELAND
ELECTRIC ILLUMINATING COMPANY,
AND THE TOLEDO EDISON COMPANY
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EXHIBIT-3

Community
Conngctions

Tha Comparies’ 2010 Apeteved Progranms

neasutes, energy efficient solutions, and client education to
the Companies' low-inconie customers. This program is
administered by Ohio Parinees for Affordable Energy (OPAE)
snd includes working with a network of community-based
sgencies and subcontractors to perform weathecization
measures, energy ¢fficient solutions, and customer education.

Fluarescent light bulbs

= Replaced inefficient refrigerators and freezers with
Energy Star units

« Repaired or replaced roofs

= Performed electrical upgrades or repairs

* Provided services 1o 2,393 participants

“Program Recomnicndation
The Companies recommend that this
progrant conlinue, consistent with the
ESP Stipulation in Case No. 10-388-
EL-880 and as set forth in the
Compandes’ three-year EE&PDR, Plan.

iHome Energy Analyzer

The Home Energy Analyzer tool is a software program that
provides the Company with the necessary tools needed to
properly supply customers with the information and education
required 1o lower their energy costs through energy efficiency
program participation and other actions,

» Implemented/Updated Bilt Prisnt - new module in
Aclara where a custonier can analyze bills
v Provided services to 43,575 participants

The Companies recommend that this
progeam continue, as set forth in the
Companies’ three-year EEZPDR
Plans.

Interruptible Demand
Reduction

The objective of the Interruptible Demand Reduction program
is load curfailment.

+ Conducied monthly test of the curtaifment
naotificalion system to ensure interniptible customers
receive required notifications

= Provided services to 32 participants

The Companies recommend that this
program continue, consistent with the
ESP Stipulation in Case No. (8-935-
E1.-$50 through May 2011, The
Comnpanies will update the
recommendation in their 2011 status
TepoTi.

Mercantile Customer

All customers that meet the definition of “mercantife
customer” as defined in R.C. § 4928.01 (A) {19) are cligible
for this program.

+ Reviewed decumentation for 8% mercantile
applications to vatidate the information provided
supporis the calculation of CE&PDR savings

= Responded to data requests for applications
pending Cominission approval

« Received Commission approval for 3F niercantile
applications

‘Fhe Companies recomenend that this
program continue, as set forth in the
Companies' three-year EE&ZPDR
Plans.

Transmission and
Distribution Projects

Past and present Transmission and Distribution infrastructure
improvement projects will be filed in accordance with
Conunission rules with savings caleulated based on pre-project
and post-project electrical system paramelers using a load flow
analysis tool.

« Re-conductoring of lines

* Substation improvements
* Adding capacifor banks

« Replacement of regulators

The Companies recommend that this
program contintig, as set forth in the
Companies’ thiee-year EE&PDR
Pians.
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EXHIBIT-5

2010 Mercantile Self Direct Application Details

PCC Airfolls LLC 09-1200 3 71812009

einz Frozen Foods - Weight Waltchers 09-1201 400 712972009
Automated Patkaging 09-1202 0.69 10/15/2009
Cardington Yulaka 09-i203 0.00 10/1542009
U § Foodservice 09-1204 13 1042372009
Elyria Foundry Company 09-1205 .60 10/28/2009
McGraw Hill Company Incorporated 09-1207 o43 111272009
Coastal Pet Producis 09-1208 .20 12/9/2609
Sterling Jewelers Inc. 09-1209 0.20 11/4£2009
Whirlpopl Corporation Plant 09-1210 034 | 112572009
Republic Engineered Products* 05-1212 033 111252009
09-1212 0.76 03/29/2010
Quaker Cily Caslings 03-1214 000 1242342069
Elwood Enghneered Castings 09-1216 0.16 12/23/2069
Discount Drug Mart Inc. 10-2081 0.22 12/30/2010
Rubberulaﬂ Inc. 10-2026 123042010
_ Approved Application Subfefalb 222 7
Plastipak Packaging 09-1206 10/28/2009
Ohia Star Forge Comyp 09-1212 045 12/28/2009
PPG 69-1224 095 12/23/2009
Johnny Appleseed Broadeasting 091226 0.02 124812009
MeMaster Carr 09.1228 032 12/31/2009
AK Steel 09-1231 0.00 12/3122008
Lowes Home Centers 16-2008 140 01128/2010
Stanley Etectric 10-2010 Q.00 4/19/201¢%
Kovatch Caslings 10-2011 0.03 8/23/2010
Fedex Custom Critical 10-2012 0.00 2172010
A1 Root Conppany 10-2013 0.06 6/9/2010
Steere Enlerprises 10-2014 0.03 6/9/2010
Malco Tools 10-2015 0.07 5/6/2010
Ashiand City School District 16-2018 0.00 9/9/2010
Energizer Baftery Manufacturing 1G-2019 2,340 025 8/23/2010
Ashland County West Holmes Joint Vocational §;  10-2021 80 6.03 09/09/201%
The Cleveland Clinic Foundation 10-2025 548 0.00 08/03/2010
General Motors Company LLC 102033 3,584 0.33% $2/10/2010
IRG Rubber City LL.C 10-2035 6,443 1.49 £2/20/2010
Bendiz Comniercial Vehlefe Systems LLC 16-2037 926 .10 61972010
Hitacht Medical Systems Anierica 10-2019 0.01 SH072010
McMaster Carr 10-2043 0.09 8232019
|Sterling Jewelers Inc. 10-2053 4.4 8/23/2010
Youngslown State University 10-2055 255 1273072010
Giant Eagle Inc. 10-2064 0.19 12/30/2010
Ll Pending Apaplication Subioiall 21 i : )
. UL

Note:

Data associated with the Approved Mercantile Projects are highlighted in the tables above.

! Additional project added to Docket Number 09-1212 on 03/29/2018.
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EXHIBIT-5

2010 Mercantile Self Direct Application Details

Progressive Casualty Insurance Company 09-0895 3,344 0.00 572009
Lubrizol Corporation 05-1108 1,500 035 28/2003
Aulomated Packaging 09-1101 246 0.11 10/29/200%
Polychem Corperation 03-1102 947 0.10 117472009
Parma Genersl Communlty Hospital 0%-1103 2,420 0.00 11/4/2009
The Sherwin Williams Company 09-1107 1,210 0.28 12/31/200%
Metrohealth Medical Center 02-1109 2,432 0.36 12/30/2009
Energizer Battery Manufacturing 09-1116 354 0.08 12/30/200%
Discount Prug Mart Ing, 10-19%0

4Cs 09-1105 359 12/23/2009
Charter Steel 09-1117 25,630 12/23/2009
Catanzarile lnvestment Company 09-1118 262 12312000
18G - ArcelorMittat 19-1120 166,014 127302009
Lowes Home Centers 10-1907 3,130 8/3/2010
Cuyahoga Community College 10-1910 7,868 96/04/2010
John Carroll University 10-1911 1,447 1742610
American Drazing 10-1912 484 5£112010
North Royalton School District 10-1920 176 1243072010
The Cleveland Coca-Cola Boitling Comipany 10-1925 666 812312010
North Olmsted Associates 10-1928 233 $/3£2010
Ashtabula Rubber Company 10-1942 267 12/29/2010
The Cleveland Clinic Foundation i0-1956 8/3/2010
Giant Eagte Inc. 10-1970 12/30/2010

265,457

Tatal

Note:

Data associated with the Approved Mercantile Projects are highlighted in the tables above.
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2010 Mercanlite Self Direct Application Details

EXHIBIT-5

Savder Woodworking 09-1300 2284 0.30 11/04/2009

Worlhinglon Steel G9-1301 2,725 019 10/28/2002
Comfor{ Line 09-1302 658 0.16 1140412000
Atlas Industries 09-1307 1,084 0.05 120042000
Kamce Industries Inc. 09-1305 1,272 0.21 13120060
Kelsey-Hayes Company 09-1306 2,867 047 12/06/2009
Johnson Controls Incorporated 10-2135 [ 10] 013 12/29/2010
Approved Application Subletall .2 il
Calphalon 03-1303 1,607 3.00 1273112009
North Stay Bluescope Steel LLC 09-1369 12,119 146 1273142009
Toledo Correctional Institate 09-1315 1,526 0.17 1272342009
Marsufex Incorporated 09-1317 3,718 046 §2/20/2009
Johns Manvitle 09-1318 2,233 0.18 2312008
Reuin Beverage Can 09-1320 4,205 0.50 2312008
Walgreen's Distribution Cenler 02-1321 1,033 021 12/31/2009
Johnson Conlrols Incorporated 02-1326 1,323 1213112009
Lowes Hame Centers 102109 1,909 07428{2010
One Governntent Center 10-2114 674 05/20/2010
AK Tube 10-2115 566 04/19/2010
Owens-1llinois Levis Park 10-2119 765 08/232010
Fulion Counly Heatth Center 10-2120 1,514 0612412010
Krali Foods Global Inc 10-2121 564 05/28/2010
General Motors LLC 10-2126 51,735 12/30/2019
Genersal Motors LLC 10-2127 20,019 1213072010
Reiro Linen Service Inc. 10-2138 540 123072010
Campbell Soup Supply Cempany LLC 10-2£40 5,594 1212912010
T venting Apolieation Sevol ] 1itobs B
Toial W/ 123,635 ;V// fﬁ%

Note:
Data associated with the Approved Mercantile Projects are highlighted in the tables above,
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STATE OF OHIO

BEFORE THE
PUBLIC UTILITIES COMMISSION OF OHIO

Case Nos. 11-2956-EL-EEC
11-2958-EL-EEC
11-2959-EL-EEC

Affidavit of John C. Dargie — Exhibit 9

)
) SS:

COUNTY OF SUMMIT )

I, JOHN C. DARGIE, being first duly sworn in accordance with law, deposes and states

as follows:

1.

I am the Vice President of Energy Efficiency for FirstEnergy Service Company.
As part of my duties, | am responsible for ensuring that Ohio Edison Company
(*“Ohio Edison”), The Cleveland Electric Illuminating Company (“CEI”) and The
Toledo Edison Company (“Toledo Edison™) (collectively, “Companies™) comply
with energy efficiency (“EE”) and peak demand reduction (“PDR”") requirements
imposed at either the federal or state level,

I have personal knowledge of the information and matters set forth herein, and
offer this affidavit pursuant to Section 4901:1-39-05(C)(1)(c) of the Ohio
Administrative Code.

Each of the Companies achieved the EE and PDR results as set forth in the
Companies’ 2010 Status Report (“Report™) being filed in the above-referenced
proceeding.

As indicated in the Report, both CEI and TE exceeded their 2010 statutory EE
and PDR benchmarks — Toledo Edison did so, based upon actual PDR results, but

relied upon both actual results and projected results from applications still




pending approval before the Commission, assuming the latter are approved as
filed, in order to comply with its 2010 EE benchmarks. CEl, relied on both actual
results and projected results from pending applications similar to Toledo Edison
in order to meet both its EE and PDR benchmarks. Ohio Edison had a statutory
benchmark of 197,959 MWhs, and achieved 164,365 MWhs, thus meeting its
amended 2010 EE benchmark, which the Commission amended on May 19, 2011,
in Case No. 11-126-EL-EEC, to actual levels achieved. It also had a statutory
PDR benchmark of 90.20 MWs, achieving 73.26 MWs, thus meeting its amended

2010 PDR benchmark, which was also amended by the Commission on May 19"

i () L

1 C. Dargie

to actual levels achieved,

FURTHER AFFIANT SAYETH NAUGHT.

Sworn to before me and subscribed in my plesence this 23" day of May, 201 ]

Kathy J. Kélicﬁ;jEsq

My commission has no
expiration date. R.C. 147.03
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1. EXECUTIVE SUMMARY

]

During 2010 the Community Connections Program was implemented in the service territories of
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 tetritories of the Companies received
energy efficiency services through the Community Connections Program in 2010. The numbers
of participants for each service territory were as follows:

¢« CCI 1,304
e Ohio Edison 887
s 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

Program Godls Ex Ante Ex Post
Utility i Expected Gross Savings Verified Gross Savings
& Gross Gross Gross Gross Gross Gross
kWh kW kWh kW kWh kW

CEl 879,000 251 1,015,218 -1 966,540 [31

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

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

O —

Executive Summary
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2. INTRODUCTION AND PURPOSE OF THE STUDY

During 2010 the Community Connections Program was implemented in the Companies’ service
territories. 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.

o 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 duting 2010,
Savings per bulb installed were determined using values from the current draft of the Stare of
Ohio Energy Efficiency Technical Reference Manual?

o 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 duting 2010, Per-unit savings for non-lighting measures were determined using
values either from the current draft of the Srate 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.

2 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,

Introduction and Purpose of Study 2-1




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
housecholds in Ohio that are eleciric service customers of one of the Companies. The program
targeted residential customers and landlords of residents eligible for one of the following:

¢ (Ohio Home Weatherization Assistance Program (HWAP);
e 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 Ej_“fldff‘;:;;_:;,ﬂle(tsures.' Entergy i‘)g';ie;;ﬁi?gasures: Health/Safety Measures
CFL — 3 way (13/20/25) Appliance replacement — Refrigerator Compressor replacement
CFL— 7 Watt candle Appliance replacement — Freezer (A/C or heat pump)
CFL — 9 Watt candle Insulation — Attic Electric repair/upgrade
CFL — 9 Watt globe Insulation — Floor Furnace repair

CFL— 11 Watt Insulation - Wall Roof repair

CFL — 13 Watt outdoor Air Infiltration Reduction (“Blower Roof replacement

CFL — 15 Watt Door”) Stove replacement

CFL — 15 Watt dimmable Water Heater Wrap Well pump replacement
CFL — 15 Watt outdoor Water Heating — Low Flow Showerhead

CFL — {5 Watt “torch” Water Heating — Faucet Acrators

CFL - 18 Watt

CFL - 18 Watt outdoor

CFL — 20 Watt

CFL — 23 Watt

CFL - 23 Watt outdoor

CFL — 29 Watt

e —— o,
Description of Program 3-1
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m

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.

Description of Program 3-2
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4. METHODOLOGY

e _______________]|

As specified in the Evaluation Plan prepared by the Statewide Evaluator3, 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.

41 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 20105,

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

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

4 Ibid., p. 4.
5 The study’s sampling criteria employed a sample large enough to ensure £10% precision at the 90% confidence
interval,
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measure were calculated per procedures set out in the Technical Reference Manual.® As set out
in the TRM,

AWatts
1,000

kWh Savings= AkWh = ( }* ISR * Hours * WHFe

where:
AWatts = 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.

AWatts

Summer Coincident Peak Demand Savings= ( ) *ISR* WHFd* CF

3

6 Ibid., pp. 17-22.
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where:
AWatts = CFL watts * delta watts multiplier:
CFL watts = waitage 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.

» Reftrigerator replacement

s Freezer replacement

¢ Attic insulation

¢ Wall insulation

¢ Air Infiltration Reduction (“Blower Door™)
o  Water Heater Wraps

¢ Low Flow Showerhead

¢ Faucet Aetators

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.
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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-UNC on 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

Modified
TRM Savings
Suvings Value Used
Value Sfor
Bvaluation
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
Reinaining 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

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

8 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.
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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
Jfor
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.1® 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 fo Calculate Energy and Peak Demand Savings for Attic Insulation

Variable Value Source/Description

Rexist 16 Assum_e l-)ase case is R-5 for building materials + on average, R11
pre-existing
Assume base case is R-5 for building materials + on average, R49

Rnew 54 .
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

9 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
0 VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 36-39.
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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 eleciric 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 fo 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.

H .S, Census Bureau, Current Housing Reports, Series H170/02-25, American Housing Survey for the Columbus
Metropolitan Area: 2002,
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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 procedutres set out in the TRM.12 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
\ Assume base case is R-5 for building materials + on average, 0
Rexist 5 .
pre-existing
Riew 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 wete calculated as described in Section 4.2.4.

12 VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 100-103.
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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.!3 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 Sounrce/Description
CEM50exist 5,000
CFM50new 3,631
N-factor, cooling 294 TRM
N-factor, heating 17.8 TRM
CDH 3,986  TRM, Akron
HDD 4,848  TRM, Akron
DUA 0.75 TRM
EfiCool 10 E";%isc)ai for central AC or effective SEER if room AC(zoning
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.

13 VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 100-103.
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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.!S 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,!6 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 valuc 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.!7 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,

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

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

16 VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 93-96.
17 VEIC, State of Ohio Energy Efficiency Technical Reference Manual, Draft of August 6, 2010, pp. 89-92,
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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 Companies are
shown in Table 3-2.

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

- Number of
Utility Participants
CEI 1,304
Ohio Edison 887
Toledo Edison 202
Total 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.

[— ]
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Table 5-2. Quantities of Energy Efficiency Measures Installed per Operating Company

CEI Ohio Toledo Total,
Edison Edison All Oldo
CFL - 3 way (13/20/25) i98 96 3 297
CFL —7 Watt candle 6 428 10 444
CFL — 9 Wait candle - 71 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 Wait outdoor - 8 - 3
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 Efficlency 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 Meqsures
Compressor replacement i 3 ) 3
(A/C or heat pump)
Electric repair/upgrade 175 203 123 501
Furnace repair - 3 - 3
Roof repair 64 90 107 261
Roofreplacement - - - -
Stove replacement 2 77 - 79
Well pump replacement - 1 1 2
Consumer Educafion
Consumer Education 7 269 9 285
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Table 5-3. Estimates of Annual kWh Savings by Utility and Measure

CEI Qhio Toledo Total,
Edison Edison All Ohio
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 Wait candle - 2,230 232 2,461
CFL — 9 Walt globe 13,031 3,938 - 16,969
CFL — 11 Watt 35,286 13,060 - 48,346
CFL — 13 Waitt 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 Meastres: Non-Lighting

Refrigerator replacement 567,954 221,427 93,825 883,206
Freezer replacement 6,786 63,336 - 70,121
Insutation — 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 - 1,516 - 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
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Table 5-4. Estimates of Peak Demand Reductions by Utility and Measure

CEI Ohio Toledo Total,
Edison Edison All Oltio
Energy Efficlency Measures: Lighting
CFL — 3 way (13/20/25) 14 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 14 04 - 1.9
CFL —~ 11 Wat¢ 3.8 1.4 - 5.3
CFL — 13 Watt outdoor - - - -
CFL— [5 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 ouidoor - 0.1 - 0.1
CFL - 20 Wait 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 7.1 773
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 - 04 - 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 88.4 454 14.5 148.3
Total Peak Demand Reduction, All Measures 131.1 723 222 225.6
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6. CONCLUSIONS AND RECOMMENDATIONS

e —

6.1 Conclusions:

A total of 2,393 of low-income households in the service territories of the three 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
e 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

Program Goals* Ex Ante** Ex Post
Uiilit 8 Expected Gross Savings Verified Gross Savings
v Gross Gross Gross Gross Gross Gross

kWh kW kWh kW kWh kW
CEl 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 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.

#*Fy 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&YV activities.

* Reported energy savings (i.e., ex anfe energy savings) and demand reduction should be
calculated in accordance with methodologies described in the TRM and related documents
once they are approved.

e e e e ]
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e In an effort to automate TRM calculations, and to improve data fracking and program
evaluation processes, OPAE agencies should utilize the Companies’ data tracking system to
procure customer and household data and to invoice the Companies 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.

o 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 the
Companies.

o  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 the
Companies standards and procedures

¢ With respect to the use of the Companies® funds for health and safety measures:

o Company-funded measures should be installed only in qualified residences in
which the Companies are also funding — and receiving energy savings from — the
installation of energy-efficiency measures.

o For each qualified residence, the Companies’ funding should be limited to a
specific proportion of the cost of the Company-funded energy-efficiency
measures that are installed in the home. 18

18 During a November 2010 teleconference with OPAE, the Companies suggested implementing a health and safety
funding cap of 15% per home,

- _______________________]
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7. APPENDIX: REQUIRED SAVINGS TABLES

w

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.
o Table 7-2 reports the lifetime kWh savings by utility and measure.
e Table 7-3 reports the annual gas savings (in MMBtu) by utility and measure,

]
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Table 7-1. Firsi-Year (2010) Energy Savings (kWh)

CEl Ohio Toledo Total,
Edison Edison Alt Ohio
Energy Efficlency Measures: Lighting
CFL — 3 way (13/20/25) 4,829 4,287 140 8,255
CFL — 7 Walt 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 - - - -
CFEL — 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 Wait outdoor - 321 - 321
CFL - 20 Watt 610 491 - 1,101
CFL —23 Wait 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 Megsyres: 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 — Wail - 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
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Table 7-2. Lifetime Energy Savings (kWh)

CEI Ohio Toledo Total,
Edison Edison All Olio
Energy Efficiency Measyres: Lighting
CFL - 3 way (13/20/25) 101,929 49420 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 5,067,079
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 8,041,05! 4,605,087 1,317,925 13,964,063

P —
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Table 7-3. Annual Gas Savings (MMBtu)

CEl Ohio Toledo Total,
Edison Edison All Ohio
Energy Efficlency 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 Wait (259.0) (268.1) (69.8) {596.9)
CFL — 15 Watt dimmable - (1.2) - {1.2)
CFL — 15 Walt outdoor (2.4) (5.4) - (7.8)
CFL — 15 Watt “torch” - (0.3) - (0.3)
CFL— 18 Watt - (.3 (317 (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 Wait - (1.0) - (1.0)
Total Gas Savings, Lighting (7i2.4) (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 - 04
Total Gas Savings, Non-Lighting - 810.2 - 810.2
Total Gas Savings, All Measures (712.4) 362.6 {128.1) {471.8)
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1. EXECUTIVE SUMMARY

This report presents final evaluation results for the Home Energy Analyzer (“HEA”) program
implemented in 2010 in the service territories of the Ohio operating companies, The Cleveland
Electric Iluminating Company (“CEP”), Ohio Edison Company (“Ohio Edison”), and The
Toledo Edison Company (“Toledo Edison™) (collectively “Companies™). ADM Associates, Inc.
(“ADM”) evaluated the impact of the HEA program by examining the effect of online versus
telephone audits (at three levels of audit intensity) on reductions in home electricity consumption
using a pretest-posttest control group design over 24 months spanning 2009 and 2010. ADM’s
evaluation utilized regression analysis of monthly billing records.

A total of 43,575 customers participated in the HEA program in Ohio in 2010. Most of these
customers (65%) used the online audit method. The Companies reported ex ante annual savings
of 13,073 megawatt hours (MWh) for 2010. ADM’s M&V activities verified annualized
electricity savings of 28,456 MWh attributable to participation in the HEA program in 2010
which yielded a gross realization rate of 218% for the 2010 HEA program. Partial year MWh
savings aftributable to the 2010 HEA program are 18,122 MWh. The verified critical peak
demand reduction for 2010 was 0.187 MW. Indicators of program impact are presented in Table
1-1.

Table 1-1. Summary of Annualized Energy and Demand Savings Impacts

Program Goals Ex Ante Savings Ex Post Savings
Progr(lm Name Gross Gross Gross
Gross MWh MW Gross MWh MW Gross MWh MV
Home Energy 3,201 0.91 13,073 2.00 28,456 0.187
Analyzer

The results of the billing analysis indicate that the Companies’ HEA program participants used
5.35% less electricity in 2010 compared to similar customers who did not participate in the HEA
program. ADM’s conclusion is that the HEA program was effective in reducing consumption for
program participants by roughly 5% in 2010. In Table 1-2, program level results are shown for
cach of the three Companies.

Table 1-2. Summary of Annualized Gross Ex Post Energy and Demand Savings by Ultility

Utility MWh MW
CEI 9,954 0.616
Ohio Edison 15,682 0.398
Toledo Edison 2,821 (0.828)

Note: Positive values indicate a decrease in kWh/kW whereas negative values indicate an increase.
Table 1-3 presents percentage savings by audit level, method and utility company. The

percentage results presented in Table 1-3 clearly show that phone audits tend to be more

e
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effective than online audits in reducing home electricity consumption at each level of audit
intensity. In addition, customers who used the telephone audit method used less electricity in
response to warmer weather and had a peak kW reduction as a result.

Table 1-3. Percent Savings by Utility, Level, and Method

Phone Online Combined
Lvl1l 10% 1% 2%
Lvl2 11% 3% 6%
Lvl3 12% 8% _ 8%
. T T e Bl T T
Phone Online Combined
Lvll 11% -1% 0%
Tvl2 12% 4% 6%
Lvl3 _ 13% 3% 8%
B T e e R
Phone Online Combined
Lvll 8% 5% 5%
Lvl2 9% 1% 3%
Lvl3 10% 9% _ 9%
U Combined Totals Al Utilities -
Phone Online Combined
All Levels 11% 3% 5%

Notes: (1) Positive values indicate a reduction in kWh whereas negative values indicate an
increase. (2) The combined column is a weighted average by the number of patticipants for each
method at the corresponding level.

Greater savings using the online method were generally associated with higher levels of audit
intensity. Alternatively, phone audit users appear to achieve high electricity savings results
regardless of audit intensity.

The evaluation study was not a randomized control trial and selection bias has a role in
explaining the results. Specifically, the telephone and online audit users come from different
customer populations. Telephone audits typically stem from customers calling in with a “high
bill” complaint and are generally used to resolve situations related to high levels of home
electricity consumption. In fact, ADM found that the average monthly pre-audit electricity bill
for telephone audit users was 13% higher than that of online audit users. It appears reasonable,
therefore, that the telephone audit users may have differed from the online users in terms of
motivation levels bearing on the desire to resolve home energy consumption issues and related
costs. The greater savings realized by telephone audit users may also be somewhat of a statistical
artifact related to their higher pre-audit levels of electricity consumption. That is, high initial

S —™"
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levels of a measured quantity tend to “regress to the mean” when observed over time after an
intervening event, such as participation in a home energy audit.

ADM recommends, however, that any future evaluation of the HEA program include a process
evaluation component to determine why customers use the different home energy audit methods
and also to identify the actual benefits that users realize from each method. Of particular interest
would be to determine the actions taken by customers as a result of a home energy audit.

In terms of promoting the online method for which the HEA program was primarily designed,
ADM recommends that the Companies encourage online users to go beyond level 1 in
conducting home energy audits. ADM also recommends that the Companies market the HEA
program by making potential users aware that greater savings will generally be realized by
conducting online audits at levels 2 and 3 rather than at level 1.

Finally, the combined total estimates in Table 5-4 should be used to replace the expected kWh
per participant estimates for the program going forward, as displayed in Table 3-1 for the 2010
program year. For example, the combined ex ante estimate of annualized kWh savings for the
total program going forward is 416 kWh per participant. If interest is restricted to online audits,
then the overall annualized ex ante savings estimate would be 233 kWh per participant.

Executive Summary 1-3
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2. INTRODUCTION AND PURPOSE OF THE STUDY

Under contract with the Companies, ADM undertook studies to estimate and verify the savings
being realized through the energy efficiency programs that the Companies implemented in Ohio
in 2010. This document is the Final Report for the impact evaluation of the HEA program in
Ohio.

The putpose of this evaluation was to answer four major research questions.

¢ To what extent has the HEA program resulted in net electric energy savings for participating
customers (compared to similar nonparticipating customers) in each of the three Ohio
utilities, as measured by annualized reductions in kilowatt hours (kWh) per customer?

» How do the two encrgy audit methods — online vs. telephone - compare in producing electric
encrgy savings for customers?

o How do the three levels of involvement compare in producing electric energy savings?

» How effective is the program for online audit users compared to telephone audit users at each
level of audit involvement?

Analysis of the impact of the HEA program on energy savings was conducted using regression
analysis of billing data. The main objectives of the analysis were to quantify the impact of the
program as a function of level (1 vs. 2 vs. 3) and type (online vs. telephone) of program
participation on energy consumption, after controlling for the effects of weather and other
factors.

o s
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3. DESCRIPTION OF PROGRAM
——— ——

First implemented in December 2009, Ohio’s HEA program allows residential customers in
single family and multi-family homes to analyze their home energy use and billing history at no
cost to themselves, Participation is on a continuous basis and customers can take a home energy
audit at any time during the year. Home energy audits can be conducted in one of two ways:

e DBy using a personal computer to access the online home energy analyzer software
application, developed by Aclara, that is available on the utility’s website; or

¢ By telephone with the assistance of a Contact Center Representative.

Three levels of a home energy analysis report are possible, depending on how deeply the
customer chooses to go in conducting a home energy audit.

e Ina Level 1 audit, the customer completes a home profile and receives a Level 1 Report
which identifies the customer’s top ways o save energy in their home. A Level 1 Report also
shows the customer how their home compares to similar homes in the area on electricity
usage and a pie chart shows how energy is distributed across various end uses in the home.

e Ina Level 2 audit, the customer completes an appliance profile.

¢ Ina Level 3 audit, the customer can go in-depth in exploring different ways to save energy in
the home, Customers who complete Levels 2 and 3 receive a Home Energy Analysis report,
More information is provided in a Level 3 report compared to a Level 2 report. In general, a
Home Energy Analysis Repott provides a summary of annual energy costs associated with
the customer’s appliances, a monthly energy use home comparison, and specific energy
saving oppottunities are identified for the customer’s home.

Participation in the HEA program in 2010 is summarized in Table 3-1. Over half (51 percent) of
the 2010 participants were in the Ohio Edison service territory and overall, 65 percent of the
patticipants elected the online audit method. Also, over one third of the 2010 participants were
involved in telephone audits which resulted from “high bill” customer complaints. In both online
and telephone audits, customers were provided with information they could understand and act
upon, including such things as the cost of heating and cooling their homes, the reasons their bills
may have changed, and whether the customer takes service under the most favorable rate
schedule.

Table 3-1 also shows the Companies’ expectations for kWh and kW savings per customer and
the expected level of savings contribution for the HEA program as a proportion of the
Companies total Ohio energy conservation portfolio (EE/DR Ratio).

Description of Program 3-1




Impact Evaluation of 2010 Home Energy Analyzer Program

Final Report, Draft #4

Table 3-1. Participation Levels and Expected Savings

CEIl

272,450 300 046 01
Ohio Edison 922,104 300 046 0l
Toledo
Edicon 665,064 4,250 2,035 6,285 300 046 0l
Total 1,859.61 28,398 15,1 046
Program 859,618 , 5,177 43,575 300 . 03

Note, Participation counts are through December 2010,

o
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4, METHODOLOGY

This chapter describes the methods employed by ADM in evaluating the impact of the HEA
program in Ohio in 2010, The goals for the impact evaluation included:

e Designing a regression model to describe the monthly energy consumption of households,
and the resulting percent savings associated with program patticipation.

o Utilizing the regression model to estimate weather sensitive and non-weather sensitive
savings and using actual Ohio 2010 weather data to calculate annual kWh savings.

e Applying kW factors independently to weather sensitive kWh and non-weather sensitive
kWh savings values to determine peak kW reductions.

These goals were accomplished by using a pretest-posttest control group design with multiple
regression analysis of billing data to estimate the impact of the HEA program on energy usage.
The steps in the evaluation process included the following:

¢ Examining the billing database for accuracy and completeness;

¢ Conducting a Chow Test to determine whether a pooled regression or separate regressions
should be run for each utility company;

s Specifying the regression model; and

s Running the regression analysis using the SAS GLM procedure.

Each of these steps is discussed below.

41 EXAMINATION OF BILLING DATA

ADM obtained billing data from the Companies for all HEA program participants who had
initiated a home energy audit by June 30, 2010. The Companies supplied data to ADM for the
following variables for each of the three Ohio utility companics:

o Utility customer ID and premise ID;

s Service address zip code;

* Beginning and end dates of monthly electric bills, and number of days billed;

¢ Monthly kWh consumption billed for each customer for 24 months (Jan 2009 — Dec 2010},

s Audit method {online or telephone); and

o Dates of completion for each audit level (three possible).

Data for the variables listed above were supplied for 33,356 HEA participants (i.e., the

Treatment Group). The same information, except for the HEA install date, was supplied to ADM
for a random sample of customers who did not complete the IIEA (i.e., the Conirol Group).

————————————————
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ADM first examined the treatment group database for incomplete strings of customer data (i.c.,
less than 24 months of billing data) and removed those customers from the analysis file. Next,
customers were dropped if there were any irregular billing cycles for any of their kWh readings
(i.e. less than 20 days between readings, or greater than 40 days). Any customer with a zero,
negative or excessively high (>5000 kWh/Month) kWh entry was removed from the analysis file.
Finally, any participant with an audit date after April 1% 2010 was removed from the sample.
This was done to increase the duration of the post-audit period of observation. Through this data
cleaning process, ADM removed 15,733 of 33,356 (47%) program participants. The final
analysis file was therefore composed of a sample of 16,976 participants who passed all three data
screening checks, Customers removed from the regression were still accounted for in the final
kWh and kW savings calculations, since the data errors detected were simply billing related and
had nothing to do with their participation in the program.

The same data cleaning procedure was applied to the control group file and resulted in 29,703
control group members out of 77,098 (39%) being deleted from the regression analysis. The final
control group sample consisted of 47,395 the Companies’ customers.

42 CHOW TEST

ADM conducted a Chow Test to determine whether it would be more accurate to conduct a
single regression analysis that pooled the data across the three utility companies or whether
separate regressions should be run for each utility company. In the case of the Ohio HEA
program, the Chow Test essentially estimates whether the regression results are more accurately
represented as a single pooled model or whether there are significant differences between the
utility companies which would warrant separate models being run. The results of each Chow
Test comparison showed, without a doubt, that each utility company should be run as a separate
regression.! As a result of the Chow Test, a single regression model was specified but separate
regressions were run for each utility company.

43 REGRESSION MODEL

Ambient weather conditions are represented in the regression model as heating and cooling
degree-hours, calculated in reference to a base temperature of 65°F, Degtee-hours are used
instead of degree-days because degree-hours provide a more representative measure of the
effects of weather conditions, For example, the degree hour variables account for the non-linear
response of electricity usage to changes in weather conditions. Depending on their energy-
efficiency characteristics and the magnitudes of their solar and internal heat gains, buildings
differ in the temperatures at which they begin to require heating or cooling. The degree hours
used for a house are calculated fo match the periods of time covered in the billing records and the
geographic locations of the sample members.

! See Appendix A for the Chow Test statistical results.

e ————— |
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The regression model takes advantage of the panel nature of the dataset and incorporates all
customers (i.e., the sum of treatment group and control group members) studied over the 24
months of observation. A panel dataset by definition has observations that vary across time and
by cross sectional unit (i.e., customers). The regression model estimates electricity consumption
in kilowatt hours (kWh). The model is specified below:

kWh,-t = ﬁ{) + f)JlHDth_ + /)JZCDDit + ﬁgT?'eatmentft + [34TL2{_t + ﬂsTL?zgt_ + PL21 JdE+ 545 KT

Bsonline, + B, THDD,, + B, (Treatpost + Online + CDD « Level),, +

Ba(Treatment « CDD )y + Po(Treatment = HDD )y + yCustiD;
A wough

time. HDD and CDD refer to heating and coo]mg deglees days respectively, and are specific to
the month and location of the residence. Treatment is a binary variable equaling 1 if the
individual is a participant in the program and zero otherwise. Treatpost equals one if the
customer is a program participant and has already completed a home energy audit, and zero
otherwise. The estimated equation contains a vector of binary variables (CustID) that is unique to
each participant household. The purpose of this constant term is to capture the determinants of
each customer’s energy use that are constant over time, but are unique from participant to
participant. This approach controls for the variation in kWh consumption levels between
customers. Table 4-1 defines each variable that is included in the models.”

Table 4-1. Var Iables in ADM s Regr ession Models

Varmble Name Varmble qu’ mtion - ': "-Med?#féménf;SCrde :
kWh Monthly kWh for each customer Continuous variable
CustlD Cusfomer contract account number Continuous variable
Treatment Treatment or control group indicator Binary variable

(1=HEA participant, ¢ = Control)
CDD Cooling degree days referenced to 65°F Continuous variable
HDD Heating degree days referenced to 65°F Continuous variable
Treatpost Billing period for HEA Participants: pre or post | Binary variable
HEA completion
(1 = Completed HEA, 0 = Otherwise)
Level Highest Level completed (1,2 or 3) Ordinal variable
Online Phone or Online Method (1=Online, 0=Phone) | Binary Variable
Treatpost*HDD Interaction of billing period & HDD Continuous variable
Treatpost*Phone*Level*CDD | Interaction of billing period, Phone, Level & Continuous variable
CDD
Treatment*CDD Interaction of Treatment group & CDD Continuous variable
Treatment*HDD Interaction of Treatment group & HDD Continuous variable

2 In the final analysis, phone audits were collapsed over levels for sample size reasons and because there was no
statistically significant difference in the regression model for program impact by level within the phone method.

P
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Each utility company was tun as a separate regression and in all three regression models the
dependant variable is the natural log of monthly kWh. The final results of the regression analyses
are reported in Section 5 below. All effects are for the post-audit period in 2010.

44  BASELINE CALCULATION

In order to accurately quantify the results of the program by a measurable metric we need a
baseline or consumption level assuming the customer had not completed the online audit. Given
that we have two years of billing data for cach customer in our sample, we decided to use 2009
data as a baseline since the customer would not have completed the audit program by then and
hence their consumption level would be unaltered. That baseline value is then used to calculate
the kWh savings by applying the regression results in percentage terms to the baseline number.

The baseline value also serves as the denominator in percentage savings calculations at the
program level and when broken down by audit type.

e ———  —— — =
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5. DETAILED EVALUATION FINDINGS

This chapter presents the results from the regression analysis and the application of those results
to determine the savings from the HEA program.

5.1  RESULTS OF REGRESSION ANALYSIS

Regression coefficients and their corresponding standard errors are reported in Table 5-1 for nine
impact variables. Each row in Table 5-1 reports results for a particular group (e.g., Online Audits
at Level 1). The impact variables in rows 1-4 of Table 5-1 present results for non-weather
sensitive effects. The impact variables in rows 5-9 of Table 5-1 present results for weather
sensitive effects. Negative coefficients in Table 5-1 signify energy savings for the program
group; positive coefficients do not. The main program-level findings indicated by the results in

Table 5-1 are summarized below.

o Online audits at level 2 and above had about the same non-weather related savings effects as
telephone audits at any level.

¢ HEA program participants decreased their electricity consumption in comparison to control
group members regardless of weather conditions,

s Telephone Audit user decreased their electricity consumption in response to increasingly hot
weather compared to control group members,

¢ Online Audit users increased their electricity consumpfion in response to increasingly hot
weather compared to control group members.

e HEA participants used more energy in response to increasingly hot ‘weather after
participating in the program.,

5.2 WEATHER SENSITIVE AUDIT EFFECTS BY UTILITY COMPANY

Weather sensitive effects for audit method and audit intensity vary by utility company as
summarized in the following bullet points.

¢ CEI telephone audit users saved electricity in response to warmer weather whereas CEI online
audit users at level 2 increased electricity consumption in response to warmer weather.

¢ Ohio Edison online audit users at all levels increased electricity consumption in response to
warmer weather.

e Toledo Edison onling audit users increased electricity consumption in response to warmer
weather.

e
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Table 5-1. Regr ession Results for each Unhry Company

| . Cleveland . B T X
Impacr Van‘rrble AR - Electric . ; Olu‘o L‘dison | : Toledo Edison -
ol Iiuminating o] S SR -
—— _ (1),.. (2).. B ) B
LPhone*Post - U -0.004195 YR 0095220 FEF 0127408 ***
e (0015028) S (0.018005) T (0.030604)
2. Online Lvll *Post 0077659 *E* 0079435 F*E 0077646  *F
_ (0.019007) (0.019825)  (0.030472)
3. Online Lv2*Post - .. . ... 0095226 . ¥** . 0094930  *** . .-0.093316  F**
(0.013976) - (0.015297) -(0.023503)
4, Online Lvi3*Post -0.107865 F¥*  _0.010200  F¥* 0112241  ***
_ _ (0.021644) 0.021091)  (0.032054)
5. Cooling Degree Days*Phone*Post .~ -0.000404 ~*** 0000547 " *** -0.000156 =
6. Cooling Degree Days*Online Lvl1*Post 0.000221 ***  0.000367 ***  0.000291
| o _ ©(0.000079)  (0.000094) (0.000192)
7. Cooling Degree Days*Online LvI2*Post -~ 0.000216 *** . 0,000160 =~ ** " 0.000305 ~ **
L e T (0,000055) T (0.000067) 0 (0.000129)
8. Cooling Degree Days*Online Lvi3*Post 0.000108 0.000186 * 0.000316
{0.000092) (0.000102) (0.000207)
9. Heating Degree Days*Post . 0.000118  *¥* . .0,000119 . ***. . .0.000125 . ***.
Coes s R 0. 000019) T (0.000021) U (0.000031)
Mean of dependent variable 6.4625 6.4681 6.5070
Sample Size 451,039 1,188,415 355,318
R-Squared 0.0795 0.1033 0.0462

Note 1. The dependent variable is the Natural Log of Monthly kWh for regressions {1}, {2) and (3).

Note 2. Statistical significance is denoted with * to indicated the p = 0.10 level; ** to indicate the p = 0.05
level; and *** to indicate the p = the 0.01 levels, respectively.

Note 3. Standard Errors are in parenthesis

Note 4, Cooling degree days are calculated as the sum of cooling degree hours in a month divided by 24.

53 ESTIMATES OF GROSS KWH SAVINGS

A total of 43,575 First Energy customers participated in the HEA program in 2010. Ex ante
savings claimed for the program in 2010 were 13,073 megaWatt hours (MWh). ADM’s impact
evaluation verified partial year electricity savings of 18,122 MWh for 2010 and annualized
savings of 28,456 MWh resulting in a gross realization rate of 218% for the 2010 program,
Verified critical peak demand reduction for 2010 was 0.187 MW,

In order to transform the results of the regression in Table 5-1 to annual kWh savings values, we
utilized all coefficients of interest that were significant at the 90% confidence level. Each
program participant in our sample had their kWh and kW savings calculated based on their
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location, group and audit method. The weather sensitive coefficients vary with CDD, so they are
applied on an individual, month to month basis depending on the 2010 weather data for the city
where the customer resides. The resulting kWh savings are the sum of both those impacts. Table
5-2 presents the ex ante and ex post energy savings along with program-year realization rates for
each of the three utility companies.

Table J- 2 Annuahzed Electric Energy Impact Summary

R L | Ex Post ExAnte_: RE R S0 S
ppers AR Measure _-Energy N __-'--_Energy_: e : Reahzatwn
Uriliyy. _Com_p a."y = Category | “Savings.:| = Savings: 3'?:7 By_’férence “Rate - ‘
(MWh) L (MWh) '
Home
CEl Energy 9,954 4,538 5416 219%
Analyzer
Hoine
Ohio Edison Energy 15,081 6,649 9,032 236%
Analyzer
Home
Toledo Edison Energy 2,820 1,886 934 150%
Analyzer
Total 28,456 13,073 15,383 218%

Appendix C provides a summary of electric savings by audit level and method for each utility
company. Despite the fact that a majority of program participants chose the online method, a
large portion of the savings shown in Appendix C comes from the telephone audit participants.

54 ELECTRICITY IMPACTS STANDARDIZED AS PERCENT SAVINGS AND
SAVINGS PER PARTICIPANT

Table 5-3 presents annualized percentage savings by audit level, method and utility company.
The percentage results presented in Table 5-3 clearly show that telephone audits tend to be more
effective than online audits in reducing home electricity consumption at each level of audit
intensity.

The percentage savings effects show the same main effect pattern as discussed previously in
section 5-1. That is, the impact of telephone audits show up at all levels of audit intensity
whereas the stronger online effects are for audit levels 2 and 3. That is, greater savings using the
online method tend to be associated with higher levels of audit intensity. Alternatively, phone
audit users appear to achieve high electricity savings results regardless of audit intensity.
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Table 5-3. Percent Savin,

gs by Utility, Method, and Level

CCEL
Phone Online Combined
Ivll 10% 1% 2%
Ivl2 11% 3% 6%
Lvl3 12% 8% 8%
- - Ohio Edison.. R
Phone Online Combined
Ivll 11% -1% 0%
Lvl2 12% 4% 6%
Lvid 13% 8% 8%
Phone Online Combined
Ivli 8% 5% 5%
Lvl2 9% 1% 3%
Lvl3 _ _10% 9% _ 9%
e " Combined Totals Al Utilities - R
Phone Online Combined
All Levels 11% 3% 5%

Notes: (1) Positive values indicate a reduction in kWh whereas negative values indicate

an increase. (2) The combined column is a weighted average by the number of
participants for each method at the corresponding level.

o —mm s ——
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Annualized electricity savings (kWh) per patticipant are presented in Table 5-4 by utility, audit
method, audit level, and for the total program. The same pattern of effects is evident in the
findings for savings per participant as was shown for percentage savings.

Table 5-4, Electric Energy Savings (kWh) per Participant
Summarized by Utility, Method and Intensity Level

" Cleveland Tlluminating Company

Phone Online Combined
Lyl 761 74 141
Lvl2 1,018 207 495
Lvl3 1,127 623 704
All Levels _ 1,003 212 433
e T o Ohio Bdison - _ )
Phone Online Combined
Ivl1l 872 -46 37
Lvl2 1,197 308 538
Lvl3 1,303 663 730
__All Levels L170 259 445
Phone Online Combined
Ivll 486 274 292
Lvl2 644 57 210
Lvl3 628 616 617
All Levels 626 188 274
" Combined All Utilities "
Phone Online Combined
All Levels 1,032 233 416

Notes: (1) Positive values indicate a reduction in kWh whereas negative values indicate an
increase. (2) The combined column is a weighted average by the number of participants for cach
method at the corresponding level,

Again, it is clear from Table 5-4 that the telephone audit method is superior to the online method
in producing kWh savings per participant across utility companies at each level of audit
intensity.
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55 CRITICAL PEAK DEMAND IMPACTS

Table 5-5 below presents ex post demand reductions expected during First Energy’s specified
critical peak window.3 Since we have calculated a weather sensitive savings component and a
non-weather sensitive component, we apply to each a normalized load shape. One load shape
mirrors HVAC consumption and the other represents all end uses in the home averaged over the
hours which are specified as critical peak. Those kW values are summed and reported in Table 5-
5. At the overall program level, there is a peak kW reduction of 0.187MW. Toledo Edison
customets experienced a MW increase as a result of their modeled responses to warm weather.
While this may seem to be a counterintuitive result, the regression coefficients representing the
response in the post treatment period to increasingly warm weather are strongly positive. This
weather related response outweighed the non-weather related savings component during peak
hours and resulted in an increase in peak MW.

Table 5-5. Critical Peak Demand Reductions Summary

Ex Ante
- Measure Ex Post Energy , Realization
Utility Company . Energy Difference
Category Savings (MW) Savings (MW) Rate
Home
CEI Energy 0.616 0.6958 0.080 89%
Analyzer
Home
Ohio Edison Energy 0.398 1.0195 0.622 39%
Analyzer
Home
Toledo Edison Energy -0.828 0.2891 1118 -286%
Analyzer
Total 0.187 2.004 1.817 9%

Note: Positive values indicate a reduction in kW whereas negative values indicate an increase.

In Figure 3-1 the issue of how program participants respond to increasingly warm weather is
explored in more detail. Specifically the chart shows the percentage change in monthly kWh
consumption that is attributable to warmer weather when compared to the control group. The
results vary by utility company, but are consistent with the results in Table 5-5.

Of particular note is that Toledo Edison customers increased consumption significantly in
response to warmer weather after participating in the program. It should also be noted that while
CEI customers show a slight increase in consumption in response to warmer weather, there is an
overall reduction in peak kW for CEl when the impact of their non-weather sensitive
consumption is factored in. Ohio Edison customers decreased their kWh consumption in
response to warmer weather.

3 The critical peak window used was weekdays 3-6 PM June through August.

e bbb bbMbh b i i
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Figure 5-1 Percentage Change in Monthly kWh in Response fo Cooling Degree Days
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6. CONCLUSIONS AND RECOMMENDATIONS
e ——

A total of 43,575 customers participated in the Companies® HEA program in Ohio in 2010. Most
customers (65%) used the online audit method. The Companies reported ex ante annual savings
of 13,073 MWh for 2010. ADM’s M&V activities verified annualized electricity savings of
28,456 MWh attributable to participation in the HEA program in 2010. The verified critical
peak demand reduction for 2010 was 0.187 MW. The verified ex post kWh savings yielded a
gross realization rate of 218% for the overall 2010 program.

The telephone audit method generally proved to be more effective than the online audit method.
In addition, customers who used the telephone audit method vsed less electricity in response to
warmer weather and had a peak kW reduction as a result.

The evaluation study was not a randomized control trial and selection bias has a role in
explaining the results. Specifically, the telephone and online audit users come from different
customer populations. Telephone audits typically stem from customers calling in with a “high
bill” complaint and are generally used to resolve situations related to high levels of home
electricity consumption. In fact, ADM found that the average monthly pre-audit electricity bill
for telephone audit users was 13% higher than that of online audit users. It appears reasonable,
therefore, that the telephone audit users may have differed from the online users in terms of
motivation levels bearing on the desire to resolve home energy consumption issues and related
costs. The greater savings realized by telephone audit users may also be somewhat of a statistical
artifact related to their higher pre-audit levels of electricity consumption. That is, high initial
levels of a measured quantity tend to “regress to the mean™ when observed over time after an
intervening event, such as participation in a home energy audit.

ADM recommends, however, that any future evaluation of the HEA program include a process
evaluation component to determine why customers use the different home energy audit methods
and also to identify the actual benefits that users realize from each method. Of particular interest
would be to determine the actions taken by customers as a result of a home energy audit.

In terms of promoting the online method for which the HEA program was primarily designed,
ADM recommends that the Companies encourage online users to go beyond level 1 in
conducting home energy audits. ADM also recommends that the Companies market the HEA
program by making potential users aware that greater savings will generally be realized by
conducting online audits at levels 2 and 3 rather than at level 1.

Finally, the combined total estimates in Table 5-4 should be used to replace the expected kWh
per participant estimates for the program going forward, as displayed in Table 3-1 for the 2010
program year. For example, the combined ex ante estimate of annualized kWh savings for the
total program going forward is 416 kWh per participant. If interest is restricted to online audits,
then the overall annualized ex ante savings estimate would be 233 kWh per participant.

M
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7. APPENDIX A: RESULTS OF CHOW TESTS

Table 7-1 shows the results of the Chow Test calculations.

T_able 7- 1_. Chow Test Calculat_ions _and Test_S_tatist_ics

“Sumof Sammle- | e e e "Reféreﬁce R
Squared | MPEe. . | Parameters | - Chow Test Statistic | 2" “P-Value -
CE vs
CE 249.680.19 | 451,039 15 482.81 (TE+OE) 0.00000
Ok 489,368.42 1,188,415 15 708.71 OB vs 0.00000
T 7 ' (CE+TE) '
TE vs
TE 97,655.4 . 0.
[ 7, 3 355,318 15 324.24 (CE+OE) 00000
TE+OE 591,175.66 903,747 15
CE+TE 349,400.67 654,932 15
CE+OE 744,671.47 1,150,893 15
All 845,350.84 1,354,786 15

Appendix A: Results Of Chow Tests




8. APPENDIX B: PARTICIPANT COUNTS IN SAMPLE

Table 8-1 shows the size of the participant samples used in the regression analysis across audit
levels and audit types by utility company.

Table 8-1. Sample Participant Counts

- Cleveland Electric Hluminating =~
Phone Online
Level 1 198 952
Level 2 2,277 2,473
Level 3 _ 123 573
T T '"-".*'-3:- O]_zioEdisbi:' T
Phone Online
Level 1 263 1,359
Level 2 2,125 3,772
Level 3 140 998
oS ToledoEdison:
Phone Online
Level 1 78 418
Level 2 572 979
Level 3 18 305

Appendix B: Participant Counts in Sample §-1




9. APPENDIX C: ANNUALIZED TOTAL SAVINGS IMPACT SUMMARY
BY UTILITY

Table 9-1 shows total annualized MWh savings by audit level and method for each utility
company and the total HEA program. Despite the fact that a majority of program participants
chose the online method, a larger portion of the savings comes from the telephone audit
participants. At the total program level, it can be seen in Table 9-1 that 53% of the savings come
from telephone audits and 47% of the savings come from online audits.

Table 9-1. Electric Savings (MWh) by Utility Company, Audit Level, and Method

Cleveland Hlluminating Company

Phone Ounline Combined
Lvl1l 385 442 826
Lvl2 5,250 2,435 7,685
Ivl3 363 1,080 1,443

| ' " QhioEdison L

Phone Online Combined
Lvl1l 626 -407 219
Lvl2 6,757 5,948 12,705
Lvl3 517 2,240 2,758

' ' Toledo Edison =~ S

Phone Online Combined
Lvl1 107 778 885
Ivl2 1,002 303 1,304
Lvl3 48 583 631
o Combined Al Utilities -

Phone Online Combined
All Levels 15,055 13,402 28,456
Percentage of Total 53% 47% 100%

Note: Positive values indicate a reduction in MWh whereas negative values indicate an
increase.

Appendix C: Annualized Total Savings Impact Summmary by Ultility 9-1
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1. EXECUTIVE SUMMARY

e

Beginning in 2009 the Mercantile Customer Program was implemented in the service territories
of The Cleveland Electric Illuminating Company (“CEI”), Ohio Edison Company (“Chio
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 Companies by the end of 2010. The numbers of projects for each service
territory were as follows:

e Cleveland Electric Illuminating 196
¢ Ohio Edison 135
e 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

Program Goals Ex Ante Ex Post
Uttity $ Expected Gross Savings Verified Gross Savings
Gross Gross Gross Gross Gross Gross
EWh kW kWh kW kWh kW
CEIl 85,255,000 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 16,278
Toledo Edison 57,735,000 14,646 127,452,499 26,425 122,965,591 23,543
All Ohio 267,267,000 67,800 536,926,991 62,955 507,625,964 60,871

Executive Summary I-1
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2. INTRODUCTION AND PURPOSE OF STUDY

Beginning in 2009 the Mercantile Customer Program was implemented in the service territories
of the three operating companies in Ohio (i.c., CEI, Ohio Edison, Toledo Edison). Through the
program, the Companies worked with mercantile customers to submit applications to the Public
Utilities Commission of Ohio (“PUCO”) to commit to the Companies the energy savings and kW
reductions achieved through energy efficiency projects undertaken at customers’ facilities. By
participating in the program, gualifying 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.
e Chapter 3 provides a description of the Mercantile Customer Program.

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

e Chapter 5 presents the estimates of verified kWh savings and kW reductions.
¢ Chapter 6 summarizes the results of the evaluation effort.

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

M
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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 (0.A.C.), a mercantile customer is
allowed to file with the PUCOQ, 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 the Companies.

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:

s Consumes more than 700,000 kWh per year; or

o s 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 the
Companies 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.

o —
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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 setvice 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.

o If a customer replaces equipment before its end of life, efficiency savings are eligible as
measured against the as-found equipment,

o 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,
utilitics may count measureable and verifiable savings towards compliance goals.

There was a total of 425 mercantile customer projects enrolled in the program in the Companies
service territories in Ohio by the end of 2010, The numbers of projects for each service territory
were as follows:

¢ Cleveland Electric Hluminating 196
o Ohio Edison 135
¢ Toledo Edison 94
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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”).3
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.

41 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 the Companies 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 the Companies. 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 anfe 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 Number kWh Savings
Stratum Boundaries o'f Total Average Standqrd Coefficient
Projects Deviation | of Variation
) 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 01,749,090 0.91
All 425 536,926,991 1,263,358 8,427,469 6.67

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

2 Ibid., p. 4.

3 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,
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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

Number Expected Savings Expecgz'tgfwings
Stratum o_f Prajects of Projects for All Projects
in Sample in Sample in Stratunt
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 the Companies. For each project, the available documentation (e.g., audit repotts,
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

P
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e 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 the Companies’ 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.

o First, they verified the implementation status of all measures for which customers received
incentives. They verified that the energy efficiency measures were indeed instaltled, 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.

e 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:

s Lighting measures;

¢ Process Improvement measures;

T
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¢ 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 4

e 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.

e 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, separaie from the energy use of the rest of the facility. Short-term or
continuous measurements ate 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+.

e 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 ratesS were calculated for each project in the M&V

4 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,

5 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).

e
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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 anfe
expected savings recorded in the tracking database for the same sample. The following formula
illustrates the calculation made for each stratum:

Z Verified Savings,

sample

- ZExpected Savings,
> Expected Savings; Jpogutaton

sample

Estimated Verified Savings for Stratum =

where Verified Savings;j is an ex post estimate calculated for each site / in the analysis sample for
the stratum and Expected Savings; is the ex anfe expected savings for site 7 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.
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5. DETAILED EVALUATION FINDINGS

B
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.

51 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 R? of
0.998) between the two values across the sample projects.
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Figure 5-1. Comparison of Ex Post Verified Gross kWh Savings
to Ex Ante Fxpected Gross kWh Savings for Projects in M&V Sample
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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

Namb Total Ex Ante Total Ex Post
Stratum of Sa::: P e; i Expected Verified Realization Rates
pre ‘l ¥ Gross kWh Savings | Gross kWh Savings
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 anfe (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 48,3 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 Gross Ex Post Verified
kWh Savings | Realization Rate | 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.

S =y
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Table 5-3. Program-Level Ex Ante (Expected)
and Ex Post (Verified) Gross kWh Savings

by Utility
Uritis Ex Ante Expected | Ex Post Verified
Y kWh Savings kWh Savings
CEI 261,638,036 243,394,987
OChio 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 R? 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 Fxpected Gross kW Reductions for Projects in M&V Sample
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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
wete 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

Number Total Ex Ante Total Ex Post Realization Rates
Stratum of Sample Sites Expected Peak kKW | Verified Peak kW for kW Reductions
P Reductions 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-lL.evel 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 posf 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 Gross Ex Post Verified
kW Reductions | Realization Rate | kW Reductions
i-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.
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Table 5-6. Program-Level Ex Ante (Expected)
and Ex Post (Verified} Gross kWh Savings

by Utility
Utilis Ex Ante Expected | Ex Post Verified
Hy kW Reductions kW Reductions
CEI 24,035 27,050
Ohio Edison 12,494 10,278
Toledo Edison 26,425 23,543
Total 62,955 60,871
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6. SUMMARY AND CONCLUSIONS

There were 425 projects undertaken through the Mercantile Customer Program by the end of
2010 in the service tetritories of the three companies in Ohio. The numbers of projects for each
service territory were as follows:

s Cileveland Electric Illuminating 196
s 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

Program Goals* Ex Ante Ex Post
Utility i Expected Gross Savings Verified Gross Savings
' Gross Gross Gross G'ross Gross Gross
kWh kW kWh kW kWh kW
CEl 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 Ohio 267,267,600 67,800 536,926,991 62,955 507,625,964 60,871

* Program goals are taken from utility program filings.
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APPENDIX A: M&V RESULTS FOR PROJECTS IN ANALYSIS SAMPLE

Table A-1 shows the M&YV 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

Hot Dipped
Galv-anneal
Line
(HDGL)

C

166,013,808

152,173,587

0.917

13,200

17,371

1316

Reheat
Furnace
Separation
Wall

36,261,060

36,261,000

1.000

Installation
of MORE
System

9,735,087

9,021,816

0.927

1,667

1,545

0.927

Compressor
Reduction

8,829,701

7,479,843

0.847

1,006

903

0.898

Energy
Reduction
Lighting
Upgrade

8,152,641

9,103,319

1.117

831

840

1.011

Lighting
Projects

7,709,780

9,663,219

1.253

1,107

1,328

1.200

Program
Bellis
Morcom
COMpressors
& reduce
facility high
air pressare

7,286,525

2,604,383

0.357

832

329

0.395

Lighting
Projects

6,440,368

8,148,104

1.265

930

1,116

1.200

Phase 1
Lighting
Upgrade

5,326,936

6,582,543

1.236

985

1,182

1.200

Lighting
Projects

5,309,177

6,684,262

1.259

771

925

1.200

Melt Shop
Enhancement
Projects

4,838,040

4,525,650

0.935

828

775

0.936

Reduce Melt
Shop
Baghouse
Fan Runtime

4,488,563

4,629,801

1.031

ID Fan draft
reduction

3,289,020

2,279,731

0.693

392

271

0.691
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Table A-1, continued, M&V Results for Projects in Analysis Sample

Project kWi Savings kW Reductions

Utility Description Stratum Ex ante Ex Post Realization | Ex ante Ex Post | Realization

' Expected Verifted Rate Expected | Verified Rate

Phase II

OE  Lighting 4 1,342,716 1,657,331 1.234 248 298 1,202
Retrofits

Tg Ldehting 3 883307 967482  1.095 129 154 1194
Upgrade
Kitchen

cpp Hood 2 499,397 11,366 0.023 - -
Ventilation
Controls

op DBlowMold 1 182436 199,767  1.095 21 25 1.190
Lighting
Reduced

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