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1.0 EXECUTIVE SUMMARY 
The following report presents the results of an Energy EfRdency and Peak Demand Reduction 
Market Potential Study (hereinafter referred to as the "Market Studj^) that was conducted by 
Harbourfront Group, Inc. ("Harbourfront") for the three FirstEnergy Ohio operating companies, 
Ohio Edison Company ("OE" or "Ohio Edison"), The Cleveland Electric Illuminating Company ("CEI" 
or "The ttluminating Company") and The Toledo Edison Company ("TT or "Toledo Edison") 
(hereinafter collectively referred to as the "Companies"). The Market Study is an important tool 
used to help Inform and d e s ] ^ the Companies* 2017-2019 Energy EfHdency and Peak Demand 
Reduction Plan (hereinafter referred to as "EEPDR'3 ultimately required under Ohio law. ̂  The 
Harbourfront study team worked with Company staff during the development of this Market Study> 
the results of which were used by the Companies when developing their 2017-2019 Energy 
Efficiency and Peak Demand Reduction Plans ("Proposed Plans"). 

Two scenarios were examined in this Market Stiidy: 1) a Base Case that assumes a standard 
package of program incentives adopted by those customers who indicated through surveys that 
they had a high level of Interest in participating in such programs; and 2) a High Case that assumes 
a more aggressive package of program Incentives and marketing to draw In additional customers 
who indicated through the same surveys that they would "consider" partidpating in such prt^rams. 
In the High Case, utility costs and incentives are inoreased to reflect the additional effort required to 
obtain the higher participation levels. Both scenarios produce cost effective portfolios based on a 
review of the Total Resource Cost ("TRC") tost And, under both scenarios, suflfldent market 
potential exists for the Companies to achieve the EEPDR levels as set forth in the Proposed Plans. 

Harbourfront calculated the maximum technical potential based on a top-down approach that 
builds on end-use Intensities ("EUls") and unit energy consumptions ("UECs'̂  presented in Sections 
8.3. The total maximum technical potential was estimated to be approximately 37.5% of current 
kWh consumpti'on. This represents the weighted average of the three utility customer dasses: 
Residential: Commerdal; and Industrial. 

The Base Case results from the Market Study reveal an achievable potential for e n e r ^ efBdency-
related reductions over a base case annual energy forecast of 26,4% for OE, 21.9% for TE and 
23.7% for CEI by 2031. The High Case results from the Market Study reveal an achievable potential 
for energy reductions of 33.0% for OE, 26.6% for TE and 28.8% for CEI during this same time 
period. These achievable potential estimates are the result of a careftil analysis of commercially 
viable technologies stated customer intentions as gathered from statistically valid surveys, and cost 
effectiveness testing. The percentage savings values shown above represent a best estimate, hy 
Company, of EEPDR market potential based on currentiy available information. It Is possible that, 
during the process of program design and Initial implementation, some of these estimates may 
change as more information becomes available. Moreover, because these calculations forecast 15 

i On September 12,2014, Substitute S.B. 310 CS.B. 310") became effective, revising, among other thin^. 
Chapter 4928 of the Ohio Revised Code ("RC^, The amendment included the revision of the statutory 
percentage benchmark reductions In energy consumption and peak demand originally established in Am. Sub 
S.B. 221 ("S-B. 221"). These benchmarks are set fortii in RC. 4928.66(A)(1)(a) and (b). For the period 
January 1.2017 tiirough December 31,2019 ("Plan Period"), the Companies are required to achieve 
incremenlai annual savings of one percent of tiie baseline and are required to achieve peak demand 
reductions based on an additional seventy-five hundredths of one percent reduction from the 2016 
requirements. 
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years into the future, it Is antidpated that technologies will evolve over time that will impact the 
pTO)ectioris. This Market Stiidy Is based upon laws currently in effect and did not anticipate or 
assume any potential changes to standards or other Federal or State statiitory requirements. 
Finally, because of the difficulty in projecting with any certainly the number of customers who may 
elect to opt-out of partidpation in the programs as allowed by R.C. 4928.66, the Market Study also 
assumed there would be none. As opt-outs occur, they will reduce Achievable Potential, but will 
also have a correspondmg reduction in tiie Companies' EEPDR statutory mandates. 

The potential savings resulting from Transmission and Distribution (T&D) upgrades are not 
induded in this Market Study. 

Table 1-1 throu^ Table 1-9 demonstrate the results of the Market Study in terms of its impad on 
energy and peak savings that the Achievable Cumulative Potential Energy and Peak savings (in 
MWh and percent and MW and percent, respectively) would have on the Companies' forecasts, in 
each year over the period 2017-2031. Table 1-1 through Table 1-3 are for OE, Table 1-4 th rou^ 
Table 1-6 are for CEI, and Table 1-7 tiirough Table 1-9 are for TE. 

The Achievable Cumulative Potential MWh and MW results are compared against the baseline 
forecast to arrive at the Achievable Cumulative Potenti'al percentage savings each year. 

BQURFRONT 

mvm..: . 



MARKET POTKOTiAL STUDY APRiL 2016 P a g e 110 

Table 1-1: State Energy Efficiency iVIandates and Achievable Potential OE-Base Case 

Mandates 
Cumulative 

(%) 

Baseline 
Forecast 
(MWh) 

State EE . EE 
Mandate Achievable Achievable 

Cumulative Cumulative Cumulative 
Reduction Potential Potential 

(FvlWh) . (MWh) (%): 

2017 

2018 
2019 

2020 

2021 

2022 
2023 

2024 

2025 

2026 
2027 

2028 

2029 

2Q3D 

2031 

5.2% 

6J2% 
7.2% 

8.2% 

10,2% 

12.2% 
14.2% 

16.2% 

18.2% 

20-2% 
22.2% 

24^88,362 

23.278,651 
22,437,475 

21.739,519 

21,506,883 

21.264,911 
21,057,418 

20.940,477 

20.849.207 

20,770,035 
^,698,205 

20,636,761 

20,590,901 

20,55834 

^,529,257 

1,262,995 

1.495.781 
1,720,156 

1,937,551 

2,367.689 

2,792,987 
3,214,135 

3.632,945 

4,049,929 

4,465,330 
4,879.294 

4,879,294 

4,879.294 

4,879,294 

4.879,294 

1.917,441 
2,305.936 
2,703,460 

3.061,913 

3,468.677 

3.664,178 
3.859,680 

4,055.181 

4.250,683 

4.446.185 
4,641,686 

4,837,188 

5.032,689 

5,228,191 

5,423.692 

7.9% 

9.9% 
12.0% 

14.1% 

16.1% 

17.2% 
18.3% 

19.4% 

20.4% 

21.4% 
22.4% 

23.4% 

24.4% 

25.4% 

26.4% 
Source: Harbourfront Model 

DURF^NT 
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t able i-2:5tate Enerey Ei^clency Mandates and Achievable Potential OE-High Case 

Mandates 
Cumuiattve 

Baseline' 
Forecast 

State ^^ 
Mandate Achievable , Achievable 

Cumulative Cumuiative Cumulative 
Reduction Potentia! Potential 

(MWh) (MWh) . (%) 

Source: Harbourfront Mode: 

2017 

2018 

2019 

2020 

2021 
2022 
2023 

2024 

2025 

2026 
2027 

2028 
2029 

2030 

2031 

5.2% 

6.2% 
7.2% 

8.2% 

10.2% 

12.2% 
14.2% 

16.2% 

18.2% 

20.2% 
22.2% 

24,288,362 

23,242.328 
22.328,509 

21,521,587 

21.179,993 

20,829,216 
20,532,558 

20,346.084 

20,204,769 

20,075.552 
19,953,676 

19,842,187 
19,746.281 
19,663,619 

19.584.547 

1.262,995 

1,495.418 
1,718,703 

1.933,919 

2,357,519 

2.774,103 
3.184,754 

3,591,676 

3,995,771 

4,397,282 
4,796.366 

4.796,3^ 

4,796.356 
4 . 7 9 6 , ^ 

4,796,356 

2,026,407 

2,523,868 
3,030,359 

3.497,751 

4,013,024 

4,258.571 
4,504,118 

4,749,665 

4,995,212 

5,240,759 
5,4B6.3CB 

5.731,852 
5,977,399 
6,222,946 

6.488,493 

8.3% 

10.9% 
13.6% 

16.3% 

18.9% 

20.4% 
21.9% 

23.3% 

24.7% 

26.1% 
27.5% 

28.9% 
30.3% 

31.6% 

33.0% 

RFRONT 
OMMWfO tH^ROmmi I n u n » 
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Table 1-3: State Peak Demand Reduction Mandates and Achievable Reductions OE-Base and High Cases 

Baseline • State Peak * Achievable Achievable Achievabfe Achievable 
Peak . Reduction Base Case High Case • Base Case High'Case 

Foreicast Mandate {%} . ' Peak Peak Peak Peak • 
(MW) Reduction Reduction Reduction Reduction 

2017 

2018 
2019 

2020 

2021 

2022 
2023 

2024 

2025 

2026 
2027 

2028 

2029 

2030 

2031 

- • (MW) 

5,164 

5.236 
5.243 

5,260 

5,293 

5,319 
5,367 

5,430 

5.489 

5,542 
5,584 

5,619 

5,654 

5,689 
5,725 

5.50% 

6.25% 
7.00% 

7.75% 

289 

350 
411 

469 

532 
561 
580 

619 

648 

677 
706 

735 

764 

794 
823 

(MW) 

307 

386 
466 

542 

623 

659 
695 

731 

767 

803 
839 

875 

912 

948 

984 

(%) 

5.6% 

6.7% 
7.8% 

8,9% 

10.0% 

10.5% 
11.0% 

11.4% 

11.8% 

12.2% 
12.6% 

13.1% 

13.5% 

13.9% 

14.4% 

(%) : 

5.9% 

7.4% 
8.9% 

10.3% 

11-8% 

12.4% 
12.9% 

13.5% 

14.0% 

14.5% 
15.0% 

15.6% 

16.1% 

16.7% 

17.2% 
Source: Harbourfront Mode! 

iGRoypawi. 
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iabie i-4: State Energy Efficiency Mandates and Achievable Potential C£l-Base Case 

Year" • Mandates Baseline 
Cumuiative Forecast 

{%) (MWh)-

State 
Mandate 

.Cumulative' 
Reduction 

•(MWh) , 

j^chievabie Achievable 
Cumulative ' Cumulative 

Potential Potentia! 
(MWh) (%} 

2017 

2018 
2019 

2020 

2021 

2022 
2023 

2024 

2025 

2 0 ^ 

2027 
2028 

2029 

2030 

2031 

5.2% 

6.2% 
7.2% 

8.2% 

10.2% 

12.2% 
14.2% 

16.2% 

18.2% 

20.2% 

22.2% 

18.534,041 

17,951,339 
17,367,109 

16.738.438 

16,488,777 

16,253,764 
16,087,726 

15,995,085 

15,962,866 

15.947.594 

15.942,003 
15,944.576 

15,960,453 
15,985,325 

16,011.064 

963,770 

1.143,284 
1,316,955 

1,484,339 

1,814,115 

2,139.190 
2,460,944 

2,780,846 

3.100.103 

3,419,057 

3,737.897 
3,737,897 

3,737,89? 

3,737.897 

3,737,897 

1,480,965 

1,774.356 
2.073.393 
2,317,785 

2,613,581 

2,731,893 
2,850,205 

2,968.516 

3,086,828 
3,205.140 

3.323,451 
3.441,763 

3.560,074 

3,678,3^ 
3.796.698 

8.0% 

9.9% 
11.9% 

13.8% 

15.9% 

16.8% 
17.7% 

18.6% 

19,3% 
20.1% 

20,8% 
21,6% 

22.3% 

23.0% 

23.7% 
Source: Havbourftont Mod^ 
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TabIie~l?5:5tate^Enerev Efficiencv Mandates ahdAclhlevabb 

^;-v'^'';^^l 

IvIaiKiates 
Cunnilative 

(%} 

B^seime 
Forecast 
(T.'lWh)-

State 
• Mandate 
Cumu'atlve 

• Reduction 
(MWh) 

HE 
Aciiievable 
Cumuiative 
Potential 

{U>V^h] 

E£ 
Achievable-
Cumulati'/e 

Potential 
t7o) 

;v-;"''i 

''̂ -' 
, i fc. ':-

f̂-% 

'2017-

2018 
2019 

2020 

2021 
2022 
2023 

2024 

2025 

2026 

2027 
2028 

2029 

2030 

2031 

-'•"^;5.2%' 

6.2% 
7.2% 

8.2% 

10.2% 

12.2% 
14.2% 

16.2% 

18.2% 

20.2% 

22,2% 

18,534,041 

17,928,086 
17,297,350 

16,^8,921 

16,279,510 

15,974,847 
15,752,602 

15,617,188 

15,555,535 

15,510,931 

15,475.808 
15,448,949 

15,435.394 

15.430.834 

15,427,140 

963,770 

1,143,051 
1.316,024 

1,482,014 

1,807.604 

2,127,101 
2,442,153 

2,754,497 

3,065,607 

3,375,826 

3,685,342 
3,686.342 

3.685,342 

3,685,342 

3.685,342 

"^^sshm 
1,913,873 
2;282,668 

2,596,793 

2,962,047 

3,109.791 
3,257,535 

3,405,279 

3,553,023 

3,700,767 

3.848,511 
3,996,255 

4,143,999 

4,291,742 

4,439,486 

.-^^^8:4%-.-

10.7% 
13.2% 

15,6% 

18.2% 

19,5% 
20,7% 

21.8% 

22,8% 

23.9% 

24.9% 
25.9% 

26.8% 

27,8% 

28.8% 
Sour{£: Harbourfront Model 

' (.MmtMMttiiwim. 
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i able 1-5: State Peak uemand Reduction Mandates and Achievable Reductions CEI-Base and High C^ses 

2017 

2018 
2019 

2020 

2021 

2022 
2023 

2024 

2025 

2026 

2027 
2028 

2029 

^ 3 0 
2031 

Source: 

3,900 

3,954 
3,972 

4,004 

4,043 

4,081 
4,117 

4,160 

4,202 

4,239 

4,267 
4,292 

4,317 
4.342 

4,368 
HarbourfifOTit Mo 

5.50% 

6.25% 
7.00% 

7.75% 

7.75% 

7.75% 
7.75% 
7.75% 

7.75% 

7J5% 

7.75% 

del 

224 

272 
320 

361 

409 

428 
447 
466 

485 

504 

523 
542 

561 

580 

599 

237 

287 
357 

411 

472 

495 
518 

542 

565 

589 

612 
636 

659 
683 

706 

5.7% 

6.9% 
8.0% 

9.0% 

10.1% 

10.5% 
ID.9% 

11.2% 

11.5% 
11,9% 

12.3% 
12.6% 

13.0% 

13.4% 

13.7% 

6.1% 

7.5% 
9.0% 

10.3% 

11.7% 

12.1% 
12.6% 

13.0% 

13.5% 

13.9% 

14.3% 
14.8% 

15.3% 

15.7% 
16.2% 

JOURfRDNX 
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Table 1-7: State Enenzv El^clencv Mandates and /u:hie\^ble Potential l^'Base Case 

Year • Mandates Baseline 
Ctimuiative Forecast 

% (MWh) 

State EE ; EE' 
Mandate Achievable Achievable 

Cumulative Cumulative Cumulative 
Reduction Potential Potential 
, (MWh) (MWh) (%): 

2017 

2018 

2019 

2020 

2021 

2022 
2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 
Source; Har 

5.2% 

6.2% 
7,2% 

8.2% 

10.2% 

12.2% 
14.2% 

16.2% 

18.2% 

20.2% 

22.2% 

bourfront Mod( 

10,526.035 

10,302,696 
10,074,334 

9,783,821 

9,701,474 
9,607,611 
9,530,145 

9,479,718 

9,476,047 

9,477.939 

9.482.703 
9,491,196 

9,504,279 

9,521,363 

9,540.746 
i\ 

547,354 

650.381 
751.124 

848,962 

1,042,992 

1,235,144 
1,425.747 

1.615,341 

1,ffi)4,862 

1,994,421 

2,184,075 
2,184,075 

2,184,075 

2,184,075 

2,184,075 

755.346 

906,467 
1,060,158 

1,186,945 

1,340.994 

1,415.428 
1,489,863 

1,564,298 

1,638,733 

1,713,168 

1.787,603 
1,862,037 

1,936,472 

2,010,907 
2,085,342 

7.2% 

8.8% 
10.5% 

12.1% 

13.8% 

14.7% 
15.6% 

16.5% 

17,3% 

18.1% 

18.9% 
19.6% 

20.4% 

21.1% 
21.9% 

MfOVOKbinCfKB 
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1 able i '3: State bnei^y EfHdency Mandates and Achievable Potential TE-Hish Case 

State EE EE 
Mandate "Achievaiale Achievai^le 

Mandates Baseline Cumuiative Cumulative Cumuiative 
Cumulative Forecast Reduction Potential Potential 

% (MWii) (MWh) (MWh) {%} 

2017 

2018 
2019 

2020 

2021 

2022 
2023 

2024 

2025 

2026 

^ 2 7 
2028 

2029 
2030 

2031 
Source: 

5.2% 

6.2% 
7.2% 
8.2% 

10.2% 

12.2% 
14.2% 

16.2% 

18.2% 
20.2% 

22.2% 

HlarbourfrtHit M 

10,526,035 

10,290,648 
10,038,187 

9,711.528 

9.593.044 
9, .^3.0^ 
9,355,481 

930,821 

9.258.789 

9,242,32} 

9,228,7^ 
9.218,855 

9,213,577 

9,212.300 

9.213,322 
odel 

547.^4 

650,260 

750,642 
847,757 

1,039,618 

1,228,880 
1.415.990 

1,601,^56 

1.786,782 
1,971.628 
2.156.203 

2,156^03 

2,156,203 

2.156,203 

2,156,203 

791,492 

978,760 
1,168,596 

1,331,504 

1,521.530 
1,614,326 

1.707,122 

1,799,917 

1,^2,713 

1,985,509 

2.078,305 
2.171,101 
2,263,896 

Z356.692 

2,448,488 

7.5% 

9.5% 
11.6% 

13.7% 

15.9% 
17,1% 

18.2% 

19.4% 

20.4% 
21.5% 

22.5% 
23.6% 

24.6% 

25,6% 

26.6% 
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Table 1-9: State Peak Demand Reduction Mandates and Achievable Reductions TE-Base and High Cases 

Baseline 
Peak 

.Forecast 
(MW) 

State Peak 
Reduction 

Mandate (%) 

Achievable Achievable Achievable Achievable 
Base Case High Case Ease Case High Case 

Peak Peak Peak • Peak 
Reduction Reduction Reduction Reduction 

2017 

2018 
2019 

2020 

2021 

2022 
2023 

2024 

2025 

2026 

2027 
2028 

2029 
2030 

2031 

2,260 

2.266 
2,282 

2,295 

2,309 

2,319 
2.328 

2.339 

2,354 

2,371 

2,388 
2,406 

2,424 

2,444 

2,464 

5.50% 

6.25% 
7,00% 

7.75% 

7.75% 

7.75% 
7.75% 

7.75% 

7.75% 

7.75% 

7.75% 

(MW) 

124 

147 
170 

191 

214 

225 
236 

247 

258 

269 

280 
291 

302 

312 

323 

(MW) -

129 

158 
188 

214 

243 

256 
270 

283 

297 
310 

323 

337 

350 

364 

377 

( % ) • 

5.5% 

6.5% 
7.5% 

8.3% 

9.3% 

9.7% 
10.1% 

10,6% 

11.0% 

11.3% 

11.7% 
12.1% 

12.4% 

12.8% 

13.1% 

{%) 

5.7% 

7.0% 
8.2% 

9.3% 

10.5% 

11.0% 
11.6% 

12.1% 

12.6% 

13.1% 

13.5% 
14.0% 

14.4% 

14.9% 

15.3% 
Source: Harbourfront Model 
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Figure 1-1 EEPDR Affected Sales Forecast (Base Case-High Case)" OE 

10,000,0(H) 

5,000.000 

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Year 
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Rgure 1-2 EEPDR Affected Sales Forecast {Base Case-High Case) - CEI 
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Figure 1-3 EEPDR Affected Sales Forecast (Base Case-High Case) - TE 
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Figure 1-4 EEPDR Affected Sales Forecast with Technical Economic and Achievable Energy Savings Decrements-OE 

30,000,000 

25,000,000 
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15,000.000 - m ^ ^ g ^ 
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Year 
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Figure 1-5 EEPDR Affected Sales Forecast with Technical Economic and Achievable Energy Savings Decrements 
CEI 
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Figure 1-6 EEPDR Affected Sales Forecast with Technical Economic and Achievable Energy Savings Decrements - TE 
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Year 
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2.0 iNTRODUCTiON 

2.1 PURPOSE OF THE STUDY 
This Market Study presents an analysis of energy efficiency and peak demand reduction potential in 
the Companies' i^spective service territories as of March 31,2015. 

Rdiably estimating the economic potentiai for energy effidency sets the npper success limit of tbe 
programs designed and implemented to achieve that potential given the set of most oirrent 
available informatioa Nevir, as well as existing, programs have been modified and informed 
through a continuous stream of communication between Company and Harbourfront personnel. 

Energy savings potential is generally defined by the nationwide energy efficiency community as 
consistiT^ of technical, economic, and market or achievable potential As required by the Ohio 
Administrative Code, this assessment includes the following: 

1. Analysis of technical potential^ - Each electric utility shall survey and characterize the 
energy-using capital stock located within its certified territoiy and quantify its actual and 
projected energy use and peak demand. Based upon tbe survey and characterization, the 
uttli^ shall conduct an analysis of the technical potential for energy efficiency and peak-
demand reduction obtainable from applying alternate measures. 

2. Analysis of economic potential^ - For each alternate measure identified in its assessment of 
tedmical potential, tiae electric utility shall conduct an assessment of cost-effectiveness 
using the total resource cost test 

3. Analysis of achievable potential^ - For each cost-effective alternate measure identified in its 
analysis of economic potential, the utility shall conduct an analysis of achievable potential. 
This analysis shall consider the ability of the program design to overcome barriers to 
customer adoption, induding, but not limited to, appropriate bundling of measures. 

4. For each measure considered, the utility shall describe all attributes relevant to assessing its 
value, including, but not limited to potential ene r^ saxmigs or peak-demand reduction, cost, 
and non-energy benefits.^ 

2.2 APPROACH 
The design of EEPDR reduction programs involves a parallel methodology tihat considers customer 

2 Ohio Administrative Code Section 4901:l-39-01(X) defines Technical Pol^ndar as "the reduction m energy 
usage or peak demand tiiat would result If all homes and businesses adopted the most efficient measures, 
reg^dless of cost" 
3 Ohio Administrative Code Section 4901: l-39-Gl[H} defines "Economic Potential" as "the reduction in energy 
usage or peak demand tiiat would result if ail homes and businesses adopted tiie most efSdeat and cost-
effective measures. Economic potential Is a subset of the 'technical potential'". 
^ Ohio Administrative Code Section 4901: l-39-01(A3 defines "Achievable Potential" as "the reduction m 
energy usage or peak demand that would likely result from the expected adoption by homes and businesses 
of the most efficient, cost-effective measures, given effective propam design, taking into account remaining 
barriers to customer adoption of tiiose measures. Barriers may inclu<te marked finandal, political, regulatory, 
or attitudinal barriers, or the lack of a>mmercially available product "Achievable potential" is a subset of 
'economic potential'". 
5 Ohio Administrative Code Section 4901:1-03 (A3(lj-C43. 

^_ JOURFRONT 
rtlOTJE INC.. 
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segments and preferences, appliance/end-use ownership and energy efficiency technologies and 
techniques that can be offered to customers to achieve energy savings. The left side of Figure 2-1 
presents a generic schematic diagram of the analysis process that leads from this Market Study to 
actual program designs. 

Figure 2-1 Methodology Describing Progression from Market Study to Program Design 

Market Characterization 

The right side of the diagram summarizes the second phase of work that culminates in the 
Companies' Proposed Plans that are to be filed witii the Public Utilities Commission of Ohio 
("PUCO'3 on April 15,2016. 

Harbourfront employed a top-down approach for determining the technical potential and a bottom-
up approach, on a measure-by-measure basis, for assessing the economic and market potential for 
energy efficiency and peak demand reduction. 

2.3 OVERVIEW OF FIRSTENERGY CORP 

FirstEnergy Corp. ("FirstEnergy^ is a diversified energy company headquartered in Akron, Ohio. 
FirstEnergy's 10 regulated distribution companies form one of the nation's largest Investor-owned 
electric systems, based on serving 6 million customers within a nearly 6S,000 square mile area of 
Ohio, Penn^lvania, West Virginia, New Jersey and Maryland. Stretching from the Ohio-Indiana 
border to the New Jersey shore, the companies operate a vast infrastructure of more than 194,000 
miles of distribution lines and are dedicated to providing customers with safe, reliable and 
responsive service. 

FirstEnergy's transmission operations include approximately 24,000 miles of lines and three 
regional transmission operation centers. All of FirstEnergy's transmission fadllties operate as part 
of PJM Interconnection, LLC. 

,.^-JOURFRONT 
lGROyP.lNQ. 
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FirstEnergy's diverse generating fleet produces approximately 85 million megawatt-hours of 
electricity annually from a fleet of non-emitting nuclear, scrubbed coal, natural gas, and hydro 
plants. W t̂h nearly 500 megawatts of wind power under long-term conti-acts, FirstEnergy is one of 
the largest providers of renewable energy in the region. 

Figure 2-2 PirstEnergy Service Territory Overvlei« 
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In Ohio, FirstEnergy provides electric distribution service to over 2.1 million customers through OE, 
CEI and TE. OE serves approximately 1,039,100 electric utility customers over more than 6,000 
square miles in northeast and central Ohio. CE! serves approximately 746,100 electric utility 
customers over more than 1,600 square miles in and around Cleveland, Ohio. TE serves 
approximately 308,200 electric utility customet^ over more than 2,300 square miles in northwest 
Ohio, 

2.4 MARKET STUDY FEATURES UNIQUE TO OHIO OR THE COMPANIES 
When developing this Market Study, the following fectors, somewhat unique to Ohio and/or tiie 
Companies, were considered: 

1. Customer Action Program and Mercantile Customer Sited Projects - R.C. 4928.66 
allows for documented energy savings generated by customers from customer self-directed 
projects to be counted toward the statutory benchmark mandates. This Market Study 
therefore includes estimated potential saving from the Customer Action Program and the 
Merrantile Projects Identi'fied and projected by the Companies based on historic results. 

^ -„jouMONi: 
, iRQUEaNe.:. . 
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2, The Community Connections Prognim - vdll continue at a higher funding level during the 
term of tiie Companies* Stipulated Fourth Electric Security Plan ("Stipulated ESP iV"}> The 
Communily Connections Program is a program that delivers comprehensive weatherization 
services to customers who qualify witiiin 200% of the Federal Poverty Income Guidelines 
along with educational materials for maximum energy savings.^ 

3. Effects of 2019-2021 transition of Residential Customei^ to Straight Fixed Variable 
Disftribution Rates. As part of the Stipulated ESP IV, the Companies have agieed to file a 
case before the Commission by April 3,2017 that will propose a plan "...to transition to 
straight fixed variable [SVF) cost recovery for residential customers' base distribution rates, 
with a three-year phase-in, and cost recovery based on an allocation of 75 percent fixed 
costs and 25% variable costs." After evaluation of this potential rate structure change, 
Harbourfront has concluded that the short-term impact during the 2017-2019 period in 
which the Proposed Plans would be in effect would be negligible. And, in the longer term, 
price elasticity-related effects may have a small impact on residential energy efficiency 
measure adoption, however, in Harbourfront's opinion, such impact would be well wnthin 
the estimation variances of any 15-year Achievable Potential forecast of EEDPR in the 
Companies' service territories^. Additional considerations are as follows: 

a. In the short term, the decoupling mechanism shall be phased in beginning January 1, 
2019 and reach the final 75% fixed cost-25% variable cost base distribution rate 
formula by the beginning of 2021. The decoupling mechanism may only impact the 
last year of the Proposed Plans. 

b. This transition to straight- fixed variable rates may only afiect the base distribution 
and lost distribution revenue components of tiie residential distribution rate. 
Commerdal and industrial customers would be unaffected. 

c Even under Commission-envisioned straight fixed-variable rate on components of 
the residential distribution rate, residential customers participating in EEPDR 
programs would still enjoy the lull EEPDR benefits of a lower generation and 
transmission rate component and a portion of the lower distribution rate 
component 

2.5 ORGANIZATION OF THE REPORT 
Section 3.0 describes the methodology used to conduct the Market Stndy. Section 4.0 summarizes 
the characteristics of the Companies' customers as derived from publicly available Company data 
and surveys inducted by the Harbourfront study team. Section 5.0 presents Information 
regarding a characterization of the market for energy efficiency services in the region based on 

« The Companies' Stipulated ESP iV had several provisions related to EEPDR all of which have been 
considered by Harbourfront when developing this Market Study. For a discussion of the Companies' most 
recent ESP, see, /n re iMe Application of [the Companies] for Authority to Provide for a Standard Service Offer 
Pursuant WR.C 4928.143 in the Form of an Electric Security Plan. Case No. 14-1297-EL-SSO, Opinion and 
Order (March 31,2016). 
7 Pursuant CO Ohio Administrative Code Section 4901:1-39-04 [B) die Proposed Plans must be cost effective 
on a portfolio basts. 
8 Additionally, other elasticities (cross price and income elasddties} could work to negate any potential "own 
price" elasticity effect 

. - J O U R F ^ N T 
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research conducted in Ohio during January-March 2016. Section 6.0 presents detailed results of 
two surv^s ~ residential telephone and email surveys and a small and medium commercial 
business telephone survey. Section 7.0 presents the lists of energy efficiency technologies 
considered in this MPS. Section 8.0 presents the detailed results of the market potential for energy 
savings anal3?ses resulting from the modeling of all data collected. 

mm 
pfUMi^b.) liUtWnun. 1 nuIHiEt 
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3.0 METHODOLOGY 
The Market Study consists of a top-down review of Technical Potential and a bottom-up analysis of 
Economic and Market Potential. Figure 3-1 summarizes the elements of the Market Study 
components. 

Figure 3-1 Market Potential Study Diaiĝ m 

MantnumTcctinfcalliatomiBlfDTEE & iDR 
I^Y^mns fn HrctErwinf OH Tcmtory 

lann^rMfjgy OH Itexfttxy 

3.1 HOW THE THREE LEVELS OF POTENTIAL ARE DETERMINED 

The left side of the diagram In Figure 3-1 shows the three levels of energy efficiency potential, 
moving from largest to smallest, top to bottom. The right side of the diagram shows how the 
esti'mates of each of the three potential levels are estimated in this study. 

Technical, economic and achievable potentials had been estimated for tiie State of Ohio by tiie 
American Council for an Ener^ Efficient Economy ("ACEEE") In a 2009 report entitled "Shaping 
Ohio's Energy Future: Energy Efficiency Works. In September 2015, ACEEE published another 
report entitied "New Horizons for Energy Efficiency: Major Opportunities to Reach Higher 
Electridty Savings by 2030". These two studies served as references for Harbourfront's study team 
in the preparation of its analyses and findings. 

QROyP.i». 
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Economic and achievable market potentials are determined from a bottom-up analysis t l^ t 
considers appropriate cost-effective technologies, customer counts by sector, consumption levels 
by sector, measure lives, incremental costs of e n e r ^ efficient options over standard equipment, 
and a range of other detailed assumptions and data. Critical to both of these estimates are tiie 
assumed participation rates. More specifically, how many technologies can be predicted to be 
adopted each year by customer sector and end use? These figures were developed by Harbourfront 
by surve3Hing customers In each of the Companies' respective service territories in order to assess 
the following: 

» Current levels of measure adoption, 

» Likelihood of adoption of measures In the near term. 

• Interest levels and intentions regarding iuture program partidpation. 

Data from residential telephone and email surveys, commerdal telephone surveys and lat^e 
customer account interviews were used to assess likely partidpati'on levels for each sector by 
Company to inform both the Base Case and H i ^ Case estimates. This method takes into account 
current economic conditions, customer self-reported actions already taken, and expressions of 
interest and Intent 

All data on characteristics, technologies and likely partidpation or adoption behaviors were 
combined with the Companies' actual e n e i ^ usage data for samples of customers by sector -
Residential Commerdal, Industrial and Street Lifting. Actual historic program partidpation, as 
well as the Companies' cost and savings data, was also incorporated into the study. 

3.2 EEPDR TECHNOLOGY DATA SOURCES 
The following data sources were considered in the development of the key inputs used in this 
MarketStudy: 

• California Deemed Energy Database ("DEER^}; 

• ACEEE Maricet Potential Stiidy for 01rio-[2009); 

H ACEEE New Horizons for Energy Efficiency ...Report No. U1507 (2015); 

• Assodation of Energy Service Professionals pubKcations and resources; 

ffl Department of Energy QUidc Energy Simulation Tool (eQUEST); 

ffl Harbourfront Energy EfBdency Technologies Database; 

a Ohio Technical Reference Manual ["TRM^; 

a Penn^lvanla TRM; 

fi Evaluation, Measurement and Verification ("EMStV) work performed by ADM Assodates Inc. 
("ADM"}; 

li ENERGY STAR Unit Shipment and Market Penetration Report-Calendar Year 2104 Summary; 

s Presentation entitled "Ener^ Effidency Program Ideas for Ohio" January 27,2016, 
Environmental Law and Policy Center; and 

^ Ohio Stakeholder Collaborative Group. 

iHXkBOURFRONT 
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Cost and savings data were considered from tiiese sources for non-weatiier sensitive measures; 
data for weather-sensitive measures were simulated through eQUEST using building parameters 
outiined in TRM Appendix A, "Prototypical Building Energy Simulation Model Development". 

Customer Usage Data - The Companies provided energy consumption data by customer sector for 
survey and analysis purposes to assess baseline usage levels from which e n e i ^ savings could take 
place. Forecasts of usage were also provided and used as consistent mth the baseline forecast 
Harbourfront also performed a detailed analysis of e n e i ^ cottsumption, square footage and energy 
use intensity by end use. The primary data sources for this analysis were U.S. Energy Information 
Administration's Commercial Building Energy Database ("CBECS"}, State of Ohio Economic Census 
Data (2007) and Company customer data. 

Customer Characteristics, Behavior and Intentions - Surveys were conducted of random 
statistic^ samples of residential and business customers. Completed residential Internet and 
telephone surveys totaled 1172 for OE, 1297 for CEI and 1311 forTE, and another 100 commercial 
telephone surveys per Company were completed (300 total). Fifty large^ managed account 
commercial-indtistrial customers were represented in the large C&l sector analysis and a census of 
streetlights and estimates of traffic and pedestrian signals were combined to characterize the 
munidpal l if t ing sector. 

3.3 CUSTOMER ACTION AND MERCANTILE SAVINGS 
The energy savings Identified and validated from these customers will be applied to meet 
benchmark mandates. An estimated forecasting of EEPDR savings from liiese customers is included 
in tile Market Study as part of the first three yeare of savings. 

3.4 SAVINGS FROM PROGRAMS PREVIOUSLY FILED BY THE CX)MPANIES 
Consistent with Ohio law, the Companies have submitted several EEPDR plans for prior plan 
periods that have been approved by the PUCO and implemented 1:̂  liie Companies. Results from 
the implementation of these approved programs were factored into this Market Study by taking the 
Companies' estimates of existing kWh and \&\/ savings for the 2009-2015 timefi^me and including 
those savings in the cumulative savings estimates, thus redudng the base case of the annual energy 
forecast tiirough 2031. 

Harbourfront conducted surveys in the beginning of 2016 that address the issue of current and past 
customer EEPDR activities. Based on these results, Harbourfront estimated the amount of EEPDR 
savings prior to 2016 and reduced future potential accordingly. 

3.5 OTHER KEY REFERENCES USED IN THIS STUDY 
The Harbourfront study team examined tiie following regarding the Market Study and lists below 
the assumptions used for the key study parameters referenced. 

1. Template for the Filing. The filing document for the Market Study contains sections 
consistent with the required elements as shown in Section 4901:1-39-03 Ohio 
Administrative Code. 

2, Study Time Period. The Market Study analyzes market potential through 2031, or for 
fifteen years from the beginning of 2017, although Ohio law only estabfishes energy 

JOURFRONT 
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ettidenq)' bendimarks th rong 2027. The scope of the Companies' Proposed Plans ate for 
die period January 1,2017 tiirough December 31,2019. 

3. Budget Cap. There is no budget cap or constraint for tiie EEPDR budgets either annually or 
in total over the period. 

4. Reaewables and Customer Renewable E n e r ^ Measures. These are not pait of the 
Market Study as they are addressed in other proceedings. 

5. List of Measures. The anal^^is covers a comprehensive list of practically implementable 
measures included in tiie Ohio Technical Reference Manual, in addition to this, 
Harbourfront also examined a number of emerging tedinologles not included In the 
Technical Reference Manual. For tiiis purpose, Harbourfront used its own list of EEPDR 
measures as well as DEER Database in tiie analysis. This list builds upon the list previously 
used by Bladt &. Veatch in its 2012 Market Potential Study prepared for the Companies in 
Case Nos. 12-2190-EL-POR etseq. 

6. Economic Teste. The TRC test was applied to the measures, programs and portfolio of 
programs in the Market Study as part of the Economic Potential. The Utility Cost Test and 
the Partidpant Tests are also included to provide reference. 

7. Avoided Costs. The avoided generation capadJy and e n e r ^ supply costs are based on the 
Companies' forecast of e n e t ^ and capacity utilized in Stipulated ESP IV. The avoided 
transmission and distribution capadty costs are based on die Avoided T & D Study 
performed by Harbourfront for tiie Companies,^ 

8. Best Practices. Prior to, and during the course o t the development of tiie Maricet Study, 
Harbourfront personnel a>nducted a comprehensive analysis of the resources listed In 
Section 3.2 to insure that the Proposed Plans have addressed a comprehensive set of end 
use technologies and programs that are currently being implemented by utilities in Ohio 
and national^. In addition to reviewing information previously mentioned, Harbourfront 
reviewed best practi'c^ utility programs from states such as California, Pennsylvania, New 
York, and Vermont and paid spedal attention to information provided by Ohio Collaborati"ve 
members. During this activity, Harbourfront took special note of increased focus on LEDs in 
residential and cximmerdal applications, occupanq? sensors and controls, higher efficiency 
heat pumps for space heat water heat and clothes drying, smart strips and smart 
thermostats for both residential and commerdal applications, and energy effidency 
measures for manufactured homes. 

« April 2016 Avoided T & D Study performed by Harbourfirant Group, Inc. 
. _^QUBJRDN.T 
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4.0 CUSTOMER CHARACTERIZATION 
This section describes characteristics of the Companies' customers based upon publidy available 
data and from surveys conducted by the Harbourfront study team. The analysis determined tiie 
numbers and types of customers by Company that are available to participate in enei^ effidency 
programs. 

4.1 DATA SOURCES 
Harbourfront utihzed the Companies' 2015 FERC Form No. 1 information and primary data 
collected from customer surveys and intervievifs as tiie basis for die Information in this chapter. 
Table 4-1 provides FERC Form No. 1 combined customer and sales information. 

Table 4-1 FirstEnergy 2015 Ohio Customer & Sal^ Information 
FirstEnergy Ohio Operating 

information 
Values 

Residential Customers 
Residential % of Total Customers 
Residential MWh per Customer 

Commercial Customers 
Commerdal % of Total Customers 
Commerdal MWh per Customer 

Indus^ai Customers 
Industrial % of Total Customers 
Industrial MWh per Customer 

Street Lighting Customers 
Street Lighting % of Total 
Street Lighting MWh per Customer 

2015 Electric Sales (MWh) 
Total Customers 

1,853,377 
88.64% 

9.3 
231,483 
11.07% 

65.6 
2.498 
0.12% 
8,226 
3.650 
0.17% 
91.7 

53,248,148 
2,091,008 

Source: 2015 FERC Form No.. 1 
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figure 4-1 FirstEnergy Projected Ohio Combined 2015 IVJWh Usage 

FirstEnergy Ohio Energy Usage Profile 
2015 

Street Lighting 

1 % 

The Harbourfront team also interviewed the account representatives who manage large 
commercial and industrial customer accounts witii demands of more than 7O0kW. The account 
representatives generally have a very good understanding of their customers' energy consumption 
and usage patterns. The account managers provided valuable on-point information iliat has been 
incorporated into tiie analyses. 

Harbourfront implemeutod a two-pronged approach for the Companies* National Account 
customers, using both surve3rs and inisrviews. National Account customei^ are typically 
commerdal customers in terms of demand and energy consumption, and were included in 
Harbourfront's telephone surveys. Since the Companies have National Account representatives 
who provide a single point of contact fertile customer and are knowledgeable of the customer's 
energy-related information, Hari>ourfront also interviewed these account representatives in order 
to gain ftiriher insight into these customers' u s ^ e charactoristics. 

aBOURFRONT 
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4.2 CUSTOMERS AND MWH SALES BY COMPANY 
The following tables and charts ideiitify the nutnber of custc»mere, and:sales by Company. 

Ohio Edison: 
Table 4̂ 2 Onib Edison Operfftiiig 

Ohio Edison Operating Information 
Total Customers (2015) •,r.f!>: 

Residential Customers -̂v : 
Residential % of Total Customers 
Residen^ai MWh per Customer 
Commercial Customers 
Commercial %. of Total Customers 
Commercial MWh per Customer 
Industrial Customers 
Industrial % of Total Customers 
Industrial MVWi per Customer 
Street Lighting Customers 
Street Lighting % of Totd 
Street Lighting MWh per Customer 

2015 Electric Sales (MlWh) 

feC'i:!sT-:^^1^037^BKi^a.'f; 
" • C >- 921.461: 

88,84% 
10.0 

112,293 
10.83% 

59.3 
1,341 
0.13% 
6,164 
2,121 
0.20% 
66.9 

24,291,651 
Souive: 2015 FERC Form No. 1 

Figure 4-2 Ohio Edison Electricity Use (Î Wh) 

OIlio Edison Energy Usage Profile 
2015 

.Street Lighting 

mm 
<|-«»»«<nt»ltwniti 
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Toledo Edison: 

Table 4-3 Toledo Edfson Operating Information 

Toledo EdisonOperating Information 

Total Customers {2015} 
Residential Customers 
Residential % of Total Customers 
Residential IWWh per Customer 
Commerdal Customers 
Commercial % of Total Customers 
Commerdal MWh per Customer 
Industrial Customers 
Industrial % of Total Customers 
Industrial MWh per Customer 
Street Lighting Customers 
Street Ughting % of Total 
Street Lighting MWh per Customer 
2015 Electric Sales (MWh) 

308,151 
270,773 
87.87% 

9.1 
35,827 
11.63% 

55.1 
mr 

0.16% 
11,753 
1,044 
0.34% 
49.3 

10,454^511 
Source: 2015 FERC Form No. 1 

Figure 4-3 Toledo Edison Electricity Use {MWhJ 

Toledo Edison Energy Usage Profile 
2015 

Street Ughting 
0% 

. ^ MJlOiHT 
^<5i;t.lisie.. . 
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The liluminating Company: 

Table 4 4 The Illuminating Company Operating Information 

The Ulummafmg Company Operating Information 

Total Customers {2015) 
Residential Customers 
Residential % of Total Customers 
Residential MWh per Customer 
Commercial Customers 
Commerdal % of Total Customers 
Commercial MWh per Customer 
Industrial Customers 
Industrial % of Total Customers 
Industrial MWh per Customer 
Street Lighting Customers 
Street Lighting % of Total 
Street Lighting MWh per Customer 

2015 Electric Sales (MWh) 

745,641 
661,143 
88.67% 

8.3 
83,363 
11.18% 

78.5 
650 

0.09% 
9,727 
485 

0.07% 
291.3 

18,501,986 
Source: 2015 FERC Form No. 1 

Figure 44 Ttie illumirtatiog Company Electricity Use (MWh) 

The Illuminating Company Energy 
Usage Profile 2015 

.Street Ughting 
1% 

...JOURiiRONT 
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4 3 KESIDENTiAL SECTOR DESCRIPTION 
This section of the Marli^t Study presents a high-level overview of the Residential Sector in the 
Companies' service territories informed by three studies: (1) the 2016 survey conducted by 
Harbourfront in February 2016, which Included 3,780 total Internet and email responses from 
customers of the diree Companies' combined (2) the 2012 Residential Survey done by Black & 
Veatch, which Included more than 500 responses from customers of each of die Companies; and (3) 
the 2010 Residential Survey conducted by Black & Veatch. The survey results underline a number 
of trends regarding energy efficiency. In general the trends show an increasing number of 
customers who have already adopted particular energy effidency measures and show continuing 
Interest in expanding liieir use of these measures. 

In a significant diai^e to tJie methodology, responders in 2016 had an option of responding via the 
Internet This led to a sample set that belter represents the Companies' customers-^o 

Tabie 4-5 Survey Household Age Comparison 

Head of 
Household Age 

US Census 2010-
2014 American-

Community . 
. Survey 

2016 Survey 
(combined 

oniine/phone) 

Under 25 
25-44 
45-64 
65 + 
(Dontkiiow) 

4.2% 
31.6% 
40.3% 
23.9% 

-

3.9% 
32.3% 
38-3% 
17.3% 
8.3% 

The results from the 2016 survey showed diat 72.8% of the homes in die Companies' service 
territories are singie-femily homes^ with die remaining distributed among duplexes, 
condominiums, mobile homes and apartment buildings: 

le III prior surveys where respondents could not respond via the computer, respondents tended to he older, 
providing a bias towards senior citizens. 



MARKET POTENTIAL STUPY APRH. 2016 Page 140 

Figure 4-5 Type of Housing: 2016 Harbourfront Survey 

80.0% 

70.0% 

60.0% 

50.0% 

40.0% 

30.0% 

20.0% 

10-0% 

0.0% 

• OHIO EDISON 

• THE ILLUMfNATiNG COMPANY 

• TOLEDO EDISON 

Residence Type 

-MM 
Single-family 

home 

75.7% 

67.6% 

75.4% 

Duplex or 

two-family 

home 

4.0% 

6.9% 

3.5% 

• • M l 

Condomtniu 

m 

4.6% 

6.7% 

3.7% 

^ . - ^ 

Mobile 
home 

2.8% 

0.9% 

2.9% 

Apartment 

in building 

wi th less 

than 5 units 

3 .1% 

2.7% 

3.0% 

_ • • • 

JUL 
Apai lment 
in building 

with 5 or 

more units 

9.7% 

15.1% 

l i . 1 % 

On average, 69.9% of respondents own their residence. Of the remainder, 28.9% rent a home and 
1.2% did not provide an answer. Below is a summary of responses both on a total Company basis, 
as well as on an individual Company basis: 

MRONT 
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Figure 4-6 Home Ownership 2016 Harbourfront Survey 

ALL OHIO COMPANIES 

• Own « Rent • No answer 

0 . 0 % - ^ 1-2% 

OHIO 
EDISON 
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THE ILLUMINATING 
COMPANY 

" Own • Rent • No answer 

1.7% 

TOLEDO 
EDISON 

• Own • Rent * No answer 

0 . 1 % ^ 1.3% 

The prinmry space heating fuel/energy for homes In the Companies' service territories is natural 
gas [68.7%), followed by electricity (18.2%). Electric heaters take the lead In secondary space 
heating, constituting more than half [60%) of the secondary heaters used by respondents who had 
a second heater. 

...lOURFRONr 
ROUP. INC.. 
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Natural gas is also me dominant fuel [61.7%} for residential water heatlt^, followed by Just over a 
quarter of respondents who have electric water heaters (25.7%]: 

Tabie 4-6 Primary Heating Fuel Usage 2016 Harbourfr-ont Survey 

Electricity 

Natural gas 

Oil 

Other 

NA/None 

Don't know 

No answer 

Electric!^ 

Natural gas 

Other 

NA/None 

Don't know 

No answer 

Total Ohio : OE- : : T E . ; CEI 

Space Heating Fuel/Energy 

18.2% 

68.7% 

1-3% 

6.5% 

0.3% 

0.1% 

4.9% 

18.9% 

68.2% 

2.2% 

6.9% 

0.1% 

0.2% 

3.5% 

18.8% 

67.6% 

0.5% 

9.2% 

0.7% 

0.1% 

3.2% 

16.9% 

70.2% 

12% 

3.5% 

0.2% 

0-2% 

7.9% 

Water Heating FueWEnergy 

25.7% 

61.7% 

2.6% 

0.4% 

0.7% 

8.9% 

30.6% 
, _ _ „ 

2.0% 

0.2% 

0.4% 

^~~Kz% 

26.0% 

"613%" 

4-8% 

0.2% 

0.5% 

, - _ _ 

20.8% 

63.4% 

0.9% 

0.9% 

1.0% 

13.0% 

Figure 4-7 Age of Residence 2016 Hart>ou)rfrom Survey 

30X)% 
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Below is a summary of the 2016 residential appKance saturation results for several common 
household appliance or end-uses. Note that percentages are calculated using the total number of 
appliances in households, rather than the number of households with these appliances. 

Table 4-7 Appliance and End Use Saturation Rates 2016 Residential Survey 

Appliance Type 

Electric Furnace 

Heat Pump 

Geothemnal Heat 
Total Electric Heat 

Secondary Electric Heater 

CAC 

Heat Pump Cooling 

GeothemiEd Cooling 

Total CAC 

Room Air Conditioner 

Electric Water Heater 

Electric Cooking 
Second Refrigerator 

Freezer 

Dish Washer 

Clotties washer 
Electric Dryer 

TV 
Furnace Fans 

Light 
Misc 

CEI 

2016 
10% 

2% 

0% 

12% 
15% 

72% 

2% 

0% 
74% 

46% 

19% 

99% 

2 1 % 
4 1 % 
6 1 % 

85% 

67% 
100% 

78% 

100% 

100% 

2030 
1 1 % 

2% 

0% 

13% 
14% 

77% 

2% 

0% 
80% 

46% 

20% 
_ _ j 

22% 
4 1 % 

69% 
85% 

67% 
100% 

78% 

100% 

100% 

OE 

2016 
1 1 % 

3% 

1 % 

15% 
13% 

67% 

2% 
1 % 

70% 

44% 

26% 

118% 

13% 
45% 

56% 

86% 

63% 
100% 

76% 

100% 

100% 

2030 
1 1 % 

4% 

2% 

16% 
13% 

72% 

3% 

2% 
76% 

44% 

28% 

121% 

14% 
44% 

63% 

86% 

63% 
100% 

76% 

100% 

100% 

TE. 

2016 
12% 

1 % 

2% 

14% 
16% 

69% 

1 % 

2% 
72% 

5 1 % 

24% 

113% 

15% 
47% 

56% 

86% 

64% 
100% 

77% 

100% 

100% 

2030 
13% 

1 % 

3% 

16% 
16% 

78% 

1 % 

3% 
8 1 % 

5 1 % 

26% 

116% 

15% 
46% 

63% 
86% 

65% 
100% 

77% 

100% 

100% 

,._,iOURERDNT 
QROmtN .̂ 

t ncMMtbiitsffis 
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4.4 C U M M E R C I A L C U S T O M E R S 

4,4.1 Commercial and Small Manufacturing Class (<700 kW) 
Table 4-8 shows the types of small businesses that responded to the 2016 Harbourfront survey by 
Company, in terms of percentages of respondents. 

Table 4-S Industry of Survey Respondents 2016 Harbourfront Survey 

Industry Type 
Agriculture 
Oil and Gas Production 
Construction 
Manufachjring 
Wholesale Trade 
Retail Trade 
Transportafion and Warehousing 
Finant^ and Insurance 
Real Estete 
Professional Services 
Waste Management and R^nediation Services 
Educational Services 
Health Care and Sodal Assistance 
Ent^ainment, Arts and Recreation 
Hotd 
Food Ser̂ ^ces or Grocery Store 
Other 
Don't know/Reftised 

Total Ohio 

3.3% 
0.7% 
5.5% 
10.8% 

1 ™^̂ ^̂  

10.8% 
4.3% 
2.2% 
4.0% 
9.7% 
i 3 % ^ 

i - _ 

8.2% 
3.8% 
0.7% 
7.2% 
20.8% 
1.7% 

OE 

2.5% 
0.5% 
5.0% 
11.5% 
1.5% 
7.5% 
5.0% 
3.0% 
2.5% 
8.0% 
2.0% 
4.0% 
7-5% 
4.5% ^ 
0.5% 
4.5% 
28.5% 
1.5% 

TE 

6.0% 
0.5% 
6.5% 
9.0% 
2.0% 
11.5% 
4.5% 
0.5% 
3.0% 
10.5% 

M ^ % 
5.0% 
7.0% 
4.0% 
1.0% 
9.0% 
17.5% 
1.5% 

CEI . 

1.5% 
1.0% 
5.0% 
12.0% 

13.5% 
3.5% 
3.0% 
6.5% 
10.5% 
1.5% 
2.0% 
10.0% 
3.0%) 
0.5% 
8-0% 
16.5% 
2.0% 

Table 4-9 shows that die majority of bixsinesses represented in the surveys have fewer than 100 
employees, with die overall median number of employees in Ohio locations between five and nine. 

Table 4-9 Number of Ohio Employees 2016 Harbourfront Survey 

Mumber of Employees 

One 
2-4 
5-9 
10-19 
20-99 
100-499 
Doni know/refused 

Total Ohio 
12.5% 
31-2% 
23.5% 
12.7% 
12.3% 
5.0% 
1.2% 

,. OE r- TE r CE! • 

14.5% 
31.5% 
29.0% 
9.0% 
11.0% 

j _ _ _ 

0.5% 

11.0% 
29.5% 
23.5% 
13.5% 
16.0% 
4.0% 
1.5% 

12.0% 
32.5% 
18.0% 
15.5% 
10.0% 
7.5% 
1.5% 

4,4,2 Large Commercial and Industiial Class {>700 kW) 
The large commercial and industrial class of customers is dbaracterized by having a billed demand 
of greater than 700kW. Figure 4-8 below shows the number of Large C&l Class customers by 
Company, based on Company data. 

I'ffikBOURFRONT 
OkoURlKI^. 

'cM<ta»ea.|:«Ko«ni»i twins 
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Figure 4-8 Number of Large C&l Class Customers ^̂  

Each of the three Companies dedicates a group of Individuals to manage accounts that are typical^ 
greater than 700kW of billed peak demand. These individuals act as an interface between their 
customers and other areas witJiln the Companies to help address a wide range of requests from dieir 
customers. Often, diey work direcdy with the customers, or arrange for individuals with the 
necessary technical expertise to assist the customer In troubleshoodng and discussing potential 
EEPDR savings opportunities. 

" Data from the Companies. 

tmmBm 
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rhe Companies' account representatives are one of several sources for infonnatlon on the 
Companies' EEPDR programs and available rebates. They are a key fector In the Companies' efforts 
to help the large C&I accounts become more active in Investigating and Implementing EEPDR 
reduction measures. As additional input into the 2016 Market Study, Harbourfront conducted 
telephone interviews with 20 account representatives and surveyed 50 large C&I customers across 
the diree Companies during February and March 2016. 

While each of the customers in the greater than 700kW segment are unique In the products they 
manufecture or the services that they provide to other businesses or end-use customers, tiiey have a 
number of common characteristics regarding their approach and behavior toward energy efficiency 
investment decision-making. 

The top business categories in terms of peak demand were metals fabrication. Including automobile 
manufecturing, primary metals, chemical manufacturing, medical centers, food processing and odier 
manufecCurlng. It is hkely that these categories of businesses continue to have high peak demand. In 
the 2016 infcervlevra, most account representatives stated that, based on die activities of dielr 
customers, ft appears that business has Improved since the 2012 survey. Positive signs included 
expansion of facilities and staff, adding a new production run, adding another shift, and vacant 
commerdal properties being investigated for development Based on the survey responses, 
companies that are eisqianding are more likely Co invest in energy efiicient technolo^es for new 
construction or renovation. Account managera also stated that some businesses and municipalities 
struggle with having adequate cash or sources of capital to afford Investiiig in energy efficient 
technologies, whidh may require adjustments to rebates in order to aacourage EEPDR investments 
in these sectore. 

Below is a list of the major business categories represented in the survey: 

Table 4-10 Customer Business Categories 

Customer Business Catecjorfes 

Chemical & Mlled Prod 
Education 
Electronic Mfg. 
Entertainment 
Food and Hundred Products 
Heaim 
Mining & Oil Gas Extract and 
Transportation 
Paper Mills & Products 
Primary Metals & Heavy Mfg. 
Profession^ Offices 
Refining & Plastics Mfg. 
Large Retail 
Transport Mfg. 

Survej? results indicate that lai^e C&l customers will ̂ ically look for the shortest payback periods 
and often accept no more tban a year of payback time for their capital investment in energy efficient 
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technologies. Small to medium-sized oistomers maybe more flexible Investing in technologies with 
payback periods in the one to two-year range, though still fevoring the one-year or less payback. 
Municipalities and schools were the most flexible and, based on the survey results, it appears that 
some are willing to accept a payback of three to five years on their energy efficiency investments. 

Programs that help increase awareness and educate customers about the Companies' future EEPDR 
programs and the benefits to customers, along with the purchase of more efficient products and 
financial incentives, aid In redudng peak demand in this class because of die short payback times 
that are desired for energy effidency installations. ' 

The survey results also generated the following observations: 

• Generally large C&l oistomers tend to be aware that energy effidency programs exist, but 
may not immediately recall specific program details and are hopeful that there will be similar 
programs in the future. 

• Company account representatives* discussions and meetli^ with customers, providing 
monthly electronic newsletter, program administrators and trade oi^nizations are 
historically effective media for conveyit^ Information about programs. 

• Most of diese customers do not have an internal dedicated energy manager, so the 
importance of the Companies* outreach is critical to helpii^ educate and guide customers to 
making informed dedsions regarding investing In energy effidency measures, espedally 
measures such as lighting modifications and motor upgrades, diat could be relatively easy to 
implement 

• Large industrial customers, large commerdal fiadKties, hospitals and universities generally 
have people on staff to focus on their company's processes and costs of operating the business 
including their electric bill. 

• There are a significant number of customers in this group that have already installed energy 
effidency measures such as lighting and motor upgrades, but cannot afford the time and 
effort to go back and research, prepare and submit the paperwork to receive credit 
exemptions or rebates. 

Based on interviews v«th the account representatives, the most common findings among these 
business categories regarding energy effidency are: 

• While many customers have already made improvements in lighting and motors, etc. over the 
last several years (with the support of prior Company EEPDR program incentives), there 
continues to be opportunities for Improvements in manufadiiringprocesses, lightings motors 
and behavioral improvements, particularly for the largest ajst»mers who are looking for 
higher potential energy effidency savings. A key driver is their current electric bill and their 
desire to minimize that cost 

• Improvements to manufacturing processes require significant preplanning to accomplish. 
Therefore, these customers need to be informed of EEPDR programs as early as possible. 

• As large C&l customers respond to increased demand for dieir products and services, the 
opportunity exists for improvements in energy effidency, In new developments and in 
existing equipment, such as in lighting modifications and motor upgrades. 

• Companies experiencing an uptick in their business may be adding additional staff, extending 
shift hours or adding additional shifts, adding new production runs or expanding their 

, , JOURFRONT 
, ?ROyilT»: . 
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physical facilities. All of these companies provide potential opportunities for EEPDR 
reduction and should be a focus for account representatives-

• Architects, engineers^ equipment vendors and other fadlliy and equipment infiuencers 
provide an additional resource for potential EEPDR reduction opportunities In the large C&l 
sector. 

4.4.3 National Accounts 
There are approximately 2S0 customers that are designated as Company riational account customers 
and each Is managed by a Company national account representative that works across the three 
individual Company's boundaries. To obtain additional information regarding market potential in 
this sector, Harbourft-ont conducted telephone interviews with each of the Company national account 
representatives in February 2016. 

The commonality among national accounts Is that they are businesses that have a national presence 
and operate under the guidance of a corporate headquarters. National account btisinesses within 
FiretEnergy's service territories are either owned and operated by «>rporate headquarters or owned 
and operated by a fi^nehlsee. Company national account representatives focus their efforts on 
EEPDR related staff and dedsion makers at the national account's corporate headqxiarters. 

In cases where the local customer site is owned and operated by corporate headquarters, all energy 
effidency related decisions are made for and funded by headquarters. Typically, die focus of energy 
effidency investment in local sites by corporate headquarters will be tai^eled on a priprity basis to 
those locations where energy costs are higher and where the utility or StatB offers energy effidency 
improvement programs and finandal incentives. 

In cases wh^e the local customer site is owned by a franchisee, the corporate headquartei^ will 
typically offer the local owner the same energy efficiency Information as It does to its corporate sites, 
however, all dedsions and investments will be funded and made by the local owmer. As a result these 
fi^nchisees may react more fevorably to energy effidency programs and incentives and will seek to 
Implement measures that reduce their costs. 

As with large C&l accounts, whether t h ^ are a site owned by a corporate entity or a franchisee, 
dedsions to Invest die capital and time in pursuing and implementing energy effidency measures 
will be based on economics - spedfically, costs and reasonable paybacks. As with other commerxrial 
customers, this group of customers requires that die process for implementing enet^ effidency 
Improvements be simple enough to understand and act on while running their businesses induding: 

• Being Informed and educated about the Companies' fttture EEPDR programs and what can be 
done to improve their energy effidency; 

• Better understanding their energy usage and potential saving; 
• Knowing how to get Into the utility programs; 
• Knowing how to get improvements implemented; and 
• Knowing how l» obtain their rebates. 

The Companies' managed account representatives explain thatthere are three tiers of awareness and 
EEPDR implementation activity among the national accounts. 

the first tier [Tier A] consists of those companies that are the most involved in making their 
properties as energy efficient as possible. These are typically those businesses that have as a goal 

ROW.1NC. , 
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becoming more "Green" in their operations. They understand that EEPDR measures vdll help tiieir 
bottom line In the long run and support their Green Initiatives. These accounts typically have a 
dedicated energy manager, or a person who is accountable for ener©'' budgets and redudng 
operating costs. They may have funds budgeted for EEPDR related capital improvements, performing 
energy audits and will indude the Impact on improving die enviTt)nment In their EEPDR decision 
making process. While they may have already upgraded lighting and HVAC applications, there are 
still opportunities to upgrade motors and install energy optiinlzer support tools. These accounts have 
often chosen to implement EEPDR measures even when no utility support:ed rebate programs were 
available, since their usage is large enough to make their action justifiable, without additional 
rebates. The offer of utility enei^ effidency rebates Is a key tool for FirstEnergy In capturing 
additional energy effidency savings among these customers. These accounts include combination 
gas station and convenience stores, high-end grocery stores, large department and box stores. 

The second tier (Tier B) national account customers may Investigate what EEPDR measures can do 
for them. However, even if they have corporate management backing, they typically don't have the 
capital funding for EEPDR projects and therefore as a group are typically not implementing enei^ 
effidency measures. They need to be convinced that each project will provide a quick payback and 
demonstrated in a strong business case. These customers may have implemented some lighting 
upgrades utilizing FirstEnergy's prior EEPDR rebates. Customers in this category indude the fiill 
range of national account business categories. Opportunities still exist for energy effidency savings 
in ii^tingi motors, HVAC, compressors and energy monitoring applications.. 

The dilrd tier (Tier C) national account customers are ̂ Ically not actively Investigating the benefits 
of EEPDR measures. Similar to the second tier, customers In this category include the full range of 
national ad:6unt business categories. Often these companies do not have funds available to invest in 
EEPDR measures and are focused on the continuation of their businesses. These customers will be a 
difficult ^ u p of customers to convince to invest in EEPDR measures. The Companies' program 
rebates will be an Important tool to move some of these companies to consider investing in energy 
effidency measures. Opportunities exist for EEPDR savings In interior and exterior lifting, motors, 
HVAC, compressors and energy monitoring applicati'ons. 

4.4.4 Regional Governmental Accounts 
Each of the three Companies also has area managers that are the primary point of contact for offidals 
representing Counties, Cities, Townships, Villages, Co-ops and Authorities located In each Compan/s 
service territory. These individuals are one of several sources for information on the Companies' 
EEPDR programs. To obtain additional information regarding the market potential for this segment, 
Harbourfront conducted telephone interviews In early March 2016 with seven area managers 
throughout the Companies" service territories. Based on these interviews, the following observations 
were made: 

• There are hundreds of governmental entities within the Companies' service territories. 
Typically, these entities do not have a dedicated individual that manages energy effidency 
related issues, or has the responsibilities of monitoring and / or redudng energy costs. 

• If there is someone, it typically will not be a dedicated person, but rather this task will be 
added t» the duties of individuals such as the dty manager, director of public works or village 
administrator. 

mm 
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Many munidpallties are very small and often have minimal full time employees who are 
tesked with the demands of managing a small government while covering their current costs 
without raising taxes or redudng the services they provide. 
Many municipalities lack the resources [knowledge, staff, and funding] to fully investigate 
EEPDR opportunities. Many have limited budgets and rely on grants to fund improvements. 
Smaller munidpallties lack die knowledge and staff to seek out and apply for grants. They 
will often need assistance with die process of applying for the money, as well as the process 
of planning for and executing an energy effidency capital project. 
Some municipalities have worked with consultants who spedaHze in EEPDR services and 
may offer a shaned savings program. 
While rebates are always helpful, the local government still needs to raise money to make the 
improvements. Once EEPDR opportunities are identified and planned for, the EEPDR 
program needs to then be included In the appropriate future government capital budget 
cycle. 
Munidpallties may differ in their levels of interest and activities regarding EEPDR. While 
some are investigating and pursuing new technologies to reduce energy costs [typical for 
larger dties such as Cleveland and Toledo), others may simply not have focused much effort 
on EEPDR initiatives to date. 
Counties and dties will generally have more governmental buildings, treatment plants, and 
other fadllties than their smaller counterpart. Significant EEPDR opporuinities may exist at 
treatment plants and other lai^e governmental fadlities, but in order to determine the scope 
of diese opportunities, an ener^ audit or survey may be necessary. Typically, such ^dllties 
are replacing equipment such as motors when tiiey break and may replace the broken 
equipment widi die lowest cost motor that is available, which may be a standard effidency 
motor rather than a more eifident one. When upgrades are planned, typically ihe new 
equipment will be energy effident Potential in this sector may be increased through focused 
educational materials and dedicated staff familiar with government budgeting processes. 
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5.0 MARKET CHARACTERIZATION 

5.1 CHARACTERIZATION OF THE MARKET FOR ENERGY EFFICIENCY 
An important aspect in determining the realization of the potential for energy effidency program 
initiatives in a given region is to understand the extent of the retail market offerings for energy 
effident appliances and end use equipment. The ready and widespread availability of a wide variety 
of energy effident appliances, end use equipment and h i ^ efficiency lighting options Insures that 
energy effidency programs that target such products can reach achievable potential estimates that 
are developed. Harbourfront corulucted product availability research of major appliances, end uses 
and lighting across the Companies' service territories through in-person visits to retailers In the 
Akron-Canton, Cleveland and Toledo areas. Harbourfront personnel also conducted Internet 
research of oni-lihe store sites, and reviewed periodicals and print sources of current energy 
effidency messaging to consumers at the stores visited. This work also included searches and 
summaries of local and national energy effidency programs, energy audit programs, and other 
resources that a consumer in the spedfied area may access when looking to conserve ene i^ . 

Research results indicate tiiat the availability of energy effident appliances and end uses, espedally 
lighting In the Companies' service territories is Increasing. Other observations from tiiis research 
are as follows: 

1. Onsite visits were made to 13 retail stores in the Akron-Canton, Cleveland and Toledo 
areas^. The onsits visits confirmed that the In-store displays for both CFL and LED bulb 
options were both extensive and eye catching. These displays were placed in high traffic 
areas and the display designs were colorfiil and appealing to the consumers. Pridng was 
dear and energy effidency/electridty cost saving messaging was easy to identify. 
Additionally, in store displays demonstrated the brightness and color rendition of various 
CFL and LED produa examples. 

2. Below Is a summary of the number of ENERGY STAR appliances available as a percentage of 
total numbers of appliances on the sales floor based on actual floor inventory: 

a. Refrigerators over 22 cu. ft: 68% 
b. Refrigerators 22 cu. ft and below: 29% 
c. Freezers-Upright: 62 % 
d. Freezers-Chest: 17% 
e. Dishwashers: 91% 
f. aolhes Dryers: 29% 
g. dothes Washers: 70% 

3. Based on discussions with retail store sales personnel about customer preferences, it 
appears that shoppers did not often ask sales personnel to point out EN ERGY STAR 
appUances - something that was more commonly asked in earlier years. During ihese 
discussions, sales personnel varied in their opinions as to why this was the case, concluding 
that customers either recognized the (amiliar ENERGY STAR signage or were more focused 
on appliance features or price, rather than effidency ratings. 

*2 Additional stores were contacted through telephone inquiries or reviewed via Internet websites. 
^ " " ' • • • • • • ' i m m 
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4. Based on reviews of the ENERGY STAR information attached to die appliances, ihe following 
observations were made: 

a. Reftigerators-iMe average difference in annual estimated kWh consumption between 
ENERGY STAR and non-ENERGY STAR refrigerators in the 22-28 cu ft. size range 
was between 60 and 150 kWh. However, the energy savings resulting from either 
size unit when compared to the devices that were being replaced would represent a 
significant annual k ¥ ^ saving. According to a 2014 DOE estimate, approximately 
80% of all refrigerators are ENERGY STAR certified. The survey? results show a 
lower percentage of ENERGY STAR refrigerator availability than the DOE report, 
underscoring the need to continue refrigerator rebate programs ta create additional 
demand for effident refrigerators, espedally In die smaller cu ft sizes. Price 
comparisons between ENERGY STAR and Non-ENERGY STAR refrigerators 
indicated that ENERGY STAR appliances were more expensive. In the 18-24 cu. ft 
size range, ENERGY STAR refrigerators were, on average, $ 700 more expensive 
than their non-ENERGY STAR counterparts, and, for the Over-24-30 cu ft category, 
the ENERGY STAR refrigerators were, on average, $ 200 more expensive than dieir 
non-ENERGY STAR counterparts. These average price differences were estimated 
after reviewing a sample of each type of refrigerator in each of the two size 
categories. It was observed that the ENERGY STAR models, in the Over-24-30 cu ft 
category, tended to have more features than flie non-ENERGY STAR models. 

b. Dish Washers - virtually all dishwashers in the 13 stores visited were ENERGY STAR 
rated. These appliances use l^s water than earlier models, have soil sensors, more 
effident jets, temperatijre control for heating water and better filtration, which 
removes food partides from wash water. Dependir^ on the features, die ENERGY 
STAR dishwashers ranged in price from $ 300-$950. The few non-ENERGY STAR 
models found had selling prices in the $250-$300 range. 

c Electric Dryers - compared to odier appliances surveyed, electric dryers had the 
least amount of EN ERGY STAR rated appliances aVBilable. However, many of the 
non-ENERGY STAR rated dryers were labeled as High Effidency due to certain 
e n e i ^ saving functions. These indude temperature sensors, which use the 
temperature of dryer exhaust air to estimate when clothes are dty and 
automatically shut off the dryer, as well as moisture sensors, which shut off the 
dryer when the hmnidity of the exhaust air indicates die clotiies are diy. (Older 
dryers use timed settings to dry clothes, which probably lead to over-drj^ng by 
running the dryer when dothes may already be dry and needlessly using additional 
energy.) Insofer as costs were concerned, electric dryers varied In cost depending 
on capadty, features and energy effidency. Non-ENERGY STAR electric dryers 
ranged In price from $230 to $1,530, while similar ENERGY STAR machines ranged 
in price from $600 to $1,800. 

d. Washing Machines - the majority of washing machines were ENERGY STAR rated. 
These units use less energy, and also use far less water than in the past (up to 50% 
less). In addition, spin cydes remove more water from ^rments, which allows for 
shorter drying times. The ENERGY STAR models observed during the in-store 
surveys ranged in price from $500-$1500, while the non-ENERGY STAR models 
ranged in price from $360-$1360. 

x 
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e. Electric Water Heaters -Only one ENERGY STAR electric water heater with a storage 
tank was noted and the cost was over $2,400. However, there were a number of 
ENERGY STAR-rated tankless, on-demand electric water heaters, with an effidency 
rating of 99.8%, that were either In stock or available online through the store's 
website. There were bodi whole house models (costs ranged from $300 to $800) 
and point-of-use models (costs ranged from $180-$3003. There were also several 
Heat Pump hot water heaters in 50 and 80-gallon storage tank sizes that ranged 
from $1,000 for the 50 gallon models to $1,500-$1,800 for the 80 gallon models. For 
reference, standard, non-ENERGY ̂ A R rated electric water heaters had an average 
cost in the $300-$400 range. 

5.2 SUMMARY OF FINDINGS 
The appliance availability research was conducted from December 2015 tiirough March 2016 In the 
Companies' servl<^ territories. The research suggests that consumers in these areas continue to 
have access to EEPDR information and high-efficiency appliances, both in-store and online. For 
example, all of the big box stores that cany large appliances had a relatively large inventory of 
ENERGY STAR qualified versions of all major appliances, except ENERGY STAR electric water 
heaters as previously noted. Further, In-store sales representatives are, on the whole, 
knowledgeable about energy effident technology options. Most store representatives again 
recognized the ENERGY STAR rating system as a measure for appliance ene r^ effidency. 

A review of the "ENERGY STAR Unit Shipment and Market Penetration Report - Calendar Year 2014 
Summary" indicates that of the total units shipped in 2014, ENERGY STAR models dominated in 
most appliance categories. This Is consistent with, and supports, Harbourfront's findings in its 
Ohio-spedfic Retailer survey research. The following table provides a sampling of diat information 
by major household appliance: 

DURFR0NT 
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i able ^ - i U.S. ENERGY STAR Unit Shipment and Market Penetration-2014^ 

U.S. ENERGY STARUnit Shipment and Maricet Penetratfon-2014 

Ciotties Washers 

Computers (Notebooks) 

Dehumidiflers 

Dishwashers 

Freezers 

Multi-Function Printers 

Refrigerators 

Room yMr C<^dJtloners 

Central Air Conditioners 

Televisions (All- including LED)) 

Televisions (LED) 

Electric Dryers, Electric Water Heaters 

B,067 

40,539 

2,003 

6,346 

536 

23,936 

7.347 

2,981 

1,727 

35,102 

34,284 

Not R^iorted 

69% 

93% 

89% 

92% 

29% 

99% 

75% 

50% 

25% 

99% 

100% 

5.2.1 Prices of EEPDR Measures 

The appliance prices listed In this report are based on the State of Ohio Technical Reference Manual 
fTRM), Internet research, and telephone research. Discounts associated with in-store credit card 
use, on-line sales, and temporary price reductions, were not factored into diese prices. 
Harbourfront notes that stores generally had more permanent discount prices In addition to 
temporaiy sales and offers, and it was not always easy to distinguish these long-term discount 
prices from the original base price as store representatives tended to quote the current available 
price rather than the original manufacturer or store-recommended price. Competitor price 
matches furdier contributed to the difficulty In determining prices. Because many stores now refer 
to their online stores for a greater selection of products from what they have In-stock, Harbourfront 
also considered online store options in die pricing analysis. 

13 Table 5-1 contains Information excerpted from an EPA publication entitled "ENERGY STAR Unit Shipment 
and Market Penettation Report Calendar Year 2014 Summaiy" 
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6.0 CUSTOMER SURVEY RESULTS 
This chapter summarizes the highlights of the Residential Survey and the Commercial Telephone 
Surveys conducted by Triad Research Group [Triad) on behalf of Harbourfront Both surveys were 
conducted in February 2016. 

Residential Mail Survey Results 

6.1.1 Level of Enei^ Efficiency Actions Taken and Intentions 
Most respondents across all of the Companies have taken steps to conserve energy. About two thirds 
of all the respondents (65.3%) have taken some steps to reduce usage during the past 12 months and 
nearly the same percentage (62.8%) plan to do a littie more over the next year. 

Figure 6-1 Residential - Household Electridty Use 

Q6: Which of the following best describes your household 

electricity use during the past 12 months? 

70.0% 

60.0% 

50.0% 

40.0% 

30.0% 

20.0% 

10-0% 

0-0% lUlt 
Have used electricity 

w i thout trying to reduce 

the amount used 

Have taken some steps 

to reduce usage 

Have taken a lot of steps 

t o reduce household 

electric use 

ITOTAL 12.4% 65.3% 22.3% 

i OHIO EDISON 11-7% 64.3% 24-0% 

• THE ILLUMINATiNG COMPANY 12.8% 65.8% 21.4% 

I TOLEDO EDISON 12.7% 65.7% 21.7% 

Additionally, more than a fifth of respondents (22.3%) "have taken a lot of steps to reduce" tiieir use 
of electricity in the past 12 months. OE leads CEI and TE for customers who have taken "a lot of steps," 

Compared to the share of households who have taken a lot of steps in die past 12 months, a 
comparable share of the total respondents C23.9%) reported they would "do a lot more to reduce 
electric use" over die next year as well. 

._ JOURFRONT 
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Figure 6-2 Residential - Future Ener^ Behavior 

Q7: Do you think that over the next 12 months your household will: 

TOTAL OHIO EDISON 
THEiLLUMINATING 

COMPANY 
TOLEDO EDISON 

I I nc fe^e eledr ic usage 1.5% 1.3% 2.0% 1.1% 

• Not do anything t o reduce elertric use 11.5% 113% 12.3% 10.8% 

I Do a little more to reduce electric use 62-8% 63.6% 

• Do a lot move to reduce electric use 24.3% 23.9% 

61-6% 

24.1% 

63.3% 

24.7% 

A combined 87.1% of respondents plan to do more over the neict 12 months to use less electricity. 
Anxiety about tlie economy, concerns about die increasing cost of electricity, job stability and 
general concern for environment are provided as reasons fer doing so. 

The survey explored die spediic types of changes, replacements, or modifications that the 
Companies' customer have already made, plan to make, or might consider making In terms of their 
home energy us£^e behaviors. 

Overall, more respondents reported purchasing CFL bulbs (36.5%), programmable thermostats 
(42.0%), e n e i ^ efficient refrigerators (36.4%), energy efficient clotiies washers (40.9%), and 
e n e r ^ efficient electric dryers (33.9%), compared to implementing other EEPDR measures In the 
last five years. The survey also shows that smart thermostats and LEDs are starting to pentrate die 
market successfully. 

•RONT 
,«iniWW,jl«)R>«ii>aft i iaiinat 
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Figure 6-3 Residential - DSM/EE Changes Made 

EE Changes M a d e 

TOTAL OHIO 
EDISON 

THEILLUMINAnNG 
COMPANY 

TOLEDO 
EDISON 

I Pro^Tammable niermostat 42.0% 40.0% 39.6% 46.3% 

1 Smart Thermostat 12.1% 12.3% 11.1% i2.£ 

• EE Electric Dryer 33.9% 35.8% 30.6% 35.5% 

• EE dothes Washer 40.9% 42.9% 37.2% 42.8% 

• EE Reftigerator 36.4% 39.8% 32.5% 37.1% 

• CFL 36.5% 37.3% 34.2% 38.0% 

• LED 29.2% 28.6% 28.9% 30,1% 

6.1.2 Enerigy Attitudes^ Opinions and Behaviors 

Customer perceptions about the cost of electricity have driven "organic" conservation efforts in the 
past The cost of electrlcily and the environment are a concern to a majority of the respondents In 
the sample. Respondents were asked to rate their concerns about the cost of electridty and die 
environment using a 5 point scale where 1 equaled "Wot At All Concerned" and 5 equaled "Very 
Concerned". A combined 72.4% expressed some level of amcem about the cost of electricity and 
70.5% indicated concern about die environment The concern over energy costs is less of a fector 
than in the prior survey, presumably because of current low fuel costs. The concern over tJie 
environment has increased since die last survey. 

,̂_J01JRFRDNT 
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Figure 6-4 Residential - Concern about the Cost of Electricity 

Concern about Cost of Electricity 

120.0% 

• 1 - Not AE All Concerned 

• 2 

• 3̂  

TOTAL 

3,0% 

5.0% 

19.6% 

OHIO 
EOiSON 

2.5% 

4.D% 

17.7% 

THE 
ILLUMINATING 

COMPANY 

3-0% 

5.3% 

2Qn% 

TOL£DO 
EDISON 

3.4% 

5.5% 

20.3% 

25.0% 24.2% 25.7% 24.9% 

• 5 - Very Concerned 47.5% 51.5% 46.0% 45.3% 

20.0% 

0.0% 

Figure 6-5 Residential -- Concern about the Environment 

Concern about Cost of Electricity 

: W1 - Not At AH Concerned 
f • 2 

B3 

• 4 

I • 5 - Very Concerned 

TOTAL 

3.7% 

6.3% 

19.5% 

28.1% 

42.4% 

3.9% 

THE 
illUMINATJNG 

COMPANY 

3,3% 

7.S 5.2% 

18.2% 

26.6% 

43.4% 

18.7% 

28.1% 

44.6% 

TOLEDO 
EDISON 

3.9% 

6.0% 

21.4% 

29-3% 

39.4% 
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The data also suggests that respondent concern about the cost of electricity is causing a change in 
behavior. A little more than sixty percent of total respondents (60.4%) reported that the cost of 
electridty caused them to use it differendy over the pastyears Appliance and Equipment Holdings 
and Information 

Indoor and Outdoor/Security Ughting 
Nearly two-thirds (64.9%) of the respondents in each of the Companies' service territories have 
compact fluorescent light (CFL) bulbs installed in their homes. The median number of CFL bulbs 
Installed in respondents' homes is four. 

Figure 6-6 Ftesidentlal - Percentage of CFl Ownership 

Do you have CFLs installed In your home? 
(Total) 

« Yes « No ' N o answer 

Mimnirr^TuurT*. 

Do you have CFLs installed in your home? 
(Ohio Edison) 

» Y ^ " N o " N o answer 
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Do you have CFLs installed In your home? 
(The illuminating Company) 

• Yes " N o "Noanswe r 

Do you have CFLs installed in your home? 
(Toledo Edison) 

• Yes • No * No answer 

Approximately 45% of the homes have installed LEDs. The median number of LEDs installed in a 
home Is five. 

•"̂ BXRBOURFRONT 
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Figure 6-7 Residendal - Percentage of LED Ownership 

Do 

Do 

you 

1 
' 

you 

< 

have 

1 
1 
have 

1 

any LED installed in 
(Total Ohio) 

• Yes * No " N o answer 

any LED installed in 
(Ohio Edison) 

• Yes " N o " N o answer 

your 

1 
your 

1 

home? 

1 
home? 

I K ' 
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Do you have any LED installed in your home? 
(The Illuminating Company) 

• Yes « No " N o answer 

Do you have any LED installed in your home? 
(Toledo Edison) 

• Yes " N o • NDansv/er 

On average, 4.8 lights are on for more than four hours per day in respondent homes. More than half 
of the respondents overall in the Companies' service territories have outdoor/security lights. More 
respondents have outdoor security lighting in the Ohio Edison service territory (67.1%) than in 
Toledo Edison [63,3%) or the Illuminating Company [64.2%) service areas. All these numbers are 
up 2-6%, indicating growing preference for outdoor lights. The majority of customers with security 
lights bave some combinadon of security lights diat are operated by motion sensor (40.1%), s«ntch 
(42-8%), and/or photocell (24.7%). 

RONT 
•XMMCtt.i nuffis 
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Figure 6-8 Residentiai - Percentage of Security Lights 

Do you have outdoor/security lighting? 
Total Ohio 

• Yes • No 

Do you have outdoor/security lighting? 
(Ohio Edison) 

• Yes • No 
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Do you have outdoor/security lighting? 
(The Illuminating Company) 

"Yes -No 

r 
Do you have outdoor/security lighting? 

(Toledo Edison) 

• Yes «No 

Refrigerators 
Almost seventy-one percent (70.5%) of respondents have a refrigerator that is 10 years old or less. 
Aithou^ the majority of respondents do not own a second unit, one third reported that they have a 
second refrigerator. Almost eighty-two percent (81.6%) of the second refrigerators are used year 
round, while 13.5% are used part time, and 4.5% are unplu^ed and not in use. There was 
approximately a 5% increase in respondents who have a second refiigerator and reported using 
their second refrigerator year-round. 
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Figure 6-9 Residential - ^ e of Primary Refrigerator 

35.0% 

30.0% 

25.0% 

20.0% 

15.0% 

10.0% 

5.0% 

0 . (^ 
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31 
Under 1 

E 
year 

Q17: How old 

nHn 
is your primary refrigerator? 

1 ^ 
JHI nil n i l . . . . HuL 

3 to 4 years 5 to 10 years l l t o20yea ! ^ Moretfian20 Don't know 
year^ 

•TOTAL • OHIO EDISON •THE ILLUMINATING COMP^WY •TOIEDO EDISON 

Do not have a 
refridgerator 
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Figure 6-10 R^identiat - T^ Refiigerator Ownership 

Do you have an additional refrigerator? 
{Iota! Ohio) 

« Yes • No 

Do you have an additional refrigerator? 
(Ohio Edison) 

• Yes • No 

KlUiOURFRONT 
ROUEiKie. 
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Do 

i 
\ 

Do 

. 

you have an additional refrigerator? 
(The Illuminating Company) 

• Yes • No 

you have an additional refrigerator? 
{Toledo Edison) 

« Yes • No 
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Stand-Aione Freezers 
More than thiriy-six percent (36.2%) of surveyed customers Indicated iJiat they own a stand-alone 
freezer. AM^er percentage of customers in the Ohio Edison territory (42.1%) have stand-alone 
freezers compared to The lllummating Company (31.2%] and Toledo Edison (36%). Of customers 
who have a stand-alone freezer, the vast majority operates it year-round (81.3% overall). Ensuring 
that these freezers are run efficiently could provide additional opportunities for energy saving^. 

Figure 6-i1l R^idenlJal - ^nd-AEone Freezer Ownership 

Do you have a stand-alone freezer? 
(Total) 

Yes « No 

Do you have a stand-alone freezer? 
(Ohio Edison) 

Yes * No 

iT^IRBOURFRONX 
MOBMixtiittUirai 
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Do you have a stand-alone freezer? 
(The Illuminating Company) 

Yes • No 

Do you have a stand-alone freezer? 
(Toledo Edison) 

• Yes • No 

Water Heating 
Natural gas and electridty are the two fuels cited most often for water heating. Overall, more 
respondents (61.7%) heat their water with natural gas llian electricity (25.7%). The Companies 
may be able to improve the effidency of the stock of electric water heaters their service territories 
by incentivizlngilie purchase of botiti high efficiency and hybrid electric water heaters. 

QUJEU^RiOWT mm .. 
|«ECo«wnb.l-|*HRB. 
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Figure 6-12 Residential - Main Watsr Heating Fuel 

What types of fuel are used to operate the primary water 
heater? 

Don't know 

lilil 
No answer 

ITOTAL •OHIO fflTHE ILLUMINATING •TOLEDO 
EDISON COMPANY EDISON 

Almost sixty-three percent (62.7%) of respondents said their water heater was 10 years old or less. 

Figure 6-13 l^ldentiat -Age of Primary Water Heater 

How old is your main water heater? 

35.0% 

Under 1 year 1 to 4 years 5 to 10 years 11 to 20 years More1^an20 Don't know 
yeare 

• TOTAL BOHIO BTHE ILLUMINATING STOLEDO 
EDISON COMPANY EPiSON 

Heating and Afr Conditioning 

System-wide, more respondents heat their homes with natural gas (68.7%) than any other fuel 
Sixty-one percent (60.8%) of re^ondents reported that tiieir primary heating system is a gas 
furnace (hot air). Less than half of respondent's main heating systems (47%) are 10 years old or 
less, 32.7 percent are over 10 years old, and 20.7 percent of residents do not know how the age of 
their primary heating system. 

_JRFKONT 
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Figure 6-14 Residential ~ Fuel and Tvpe of Heating System 
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Figure 6-15 Residential - Age of Heating System 

Age of IVlaJn Heating System (Total Ohio) 

30.0% 

25.0% 

20.0% 

15.0% 

10.0% 

5.0% 

0.0% 

Under 1 year 1 to 4 years 5 to 10 years 11 to 20 years More than 20 Don't know 

years 

Centml Air CondiUoning 

Nearly seventy percent of respondents (69.4%) have centra! air conditioning. The vast mafority of 
these (83.1%) are electric whole house AC units. Approximately one quarter of all respondents 
indicated that their units are 5 to 10 years old [27.2%}; with another quarter of respondents 
reporting that their utrits were over 10 years old (24.8%). 
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Figure 6-X6 Residential - Percentage of CAC 

Do you have Central Air Conditioner? 
(Totai Ohio) 

Yes « No 

Do you have Central Air Conditioner? 
(Ohio Edison) 

Yes * No 

lOySfROhTT 

Ittaemito i TWITID 
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Do you have Centra! Air Conditioner? 
(The illuminating Company) 

• Yes " No 

Do you have Central Air Conditioner? 
(Toledo Edison) 

« Yes * No 
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Figure 6-17 Residential - Age of Main CAC System 

Under 1 year 1 t o 4 years 5 t o 10 years 11 to 20 years More than 20 Don't know 

years 

• TOTAL • O H i O BTHEILLUMiNATlNG BTOLEDO 

EDISON COMPANY EDISON 

Almost thiny-seven (36.8%) percent of the respondents with central air conditioning have their 
units serviced every year, with more customers in The IHuminating Company servicing their units 
annually compared to customers in Ohio Edison and Toledo EdisotL 

Figure 6-18 Residential - CAC Service Schedule 

How often is your central air conditioner serviced? 

45.0% 

40.0% 
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intentions to Purchase New Appliances or Equipment in Near Term 

in general survey respondents did not antidpate purchasing any major new appliances or energy 
efScient equipment in the near future. Of tiiiose who expressed intent to n^ke such a purchase, 
LED's, CFLs, smart thermostats, and e n e r ^ effident refrigerators were the most popular: 

Figure 6-19 Residential - Intentions to Purchase New Appnan< ŝ 

Top 5 changes planned In next 2 years 

LED Cfl Programmmable/ 
Smart Tliermostat 

• TOTAL •OHIO • THE ILLUMINATING 
EDISON COMPANY 

EE Refrigerators 

[TOLEDO 
EDISON 

Online Audit 

Needs and Preferences Regarding Eneiigy Use, Energy Cotiservatiora 
Respondents demonstrated varying attitudes and opinions about energy conservation and demand 
side management measures. The survey aslced respondents to rate their level of agreement with a 
series of statements using a 5 point scale where 1 = Completely Disagree and 5 ~ Completely Agree. 

Respondents were presented with statements related to their acceptance of and willingness to 
adopt several EEPDR program measures. 

a "I am willing to pay more for an efficient product in order to save e n e t ^ and reduce energy a>sts 
in the future." 

® "i would install a programmable thermostat myself if it was provided by my utility company." 

s "I would buy a higher efficiency water heater or appllantx if a rebate was offered." 

M "I would allow my utility to have limited control of my central AC in times of peak electricity 
demand in return for a credit on my bill." 

^ "1 would be willing to turn in ray second i^fiigerator if my utiiity offered to pick it up and offered 
me a cash payment" 

® "i am interested in FirstEner^s Free Online Audit to fmd out moi« about energy efficiency 
opportunities for my home." 

, ^MKONT 
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As shown In Figure 6-20, program measures related to programmable thermostats and energy 
efficient water heater rebates, received the highest levels of agreement 

Figure 6-20 Residential - level of Agreennent 

Level of Interest in EEPDR Statements 
5=Completeiy Disagree, i=Completeiy Agree 

I am interested in Firstf neigy's online audit to 
find out more about energy efficiency 

opportunities for my home 

I would be willing t o turn in my second 
refrigerator if my uft'Iity offered to pick it up and 

offered me a cash payment 

i would allow my utility to have limited control 
of my central air conditioning in times of peak 
electricity demand in return for a credit on my 

bill 

1 would buy a higher effidency HVAC equipment 
if a rebate was offered 

1 would buy a higher effidency water heater or 
appliance if a rebate was offered 

I am willing to pay more for an effident product 
in order t o save energy and reduce energy costs 

in the hit«re 

I would install a programmable or smart 
ttiermostat myself if it was prowded by my 

utility company 

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

I TOLEDO MTHE ILLUMINATING • OHIO MTOTAL 
EDISON COMPANY EDISON 

< Meowitu I famp 
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1 ne survey also assessed respondents* interest levels in several program delivery methods. Cash 
rebates, coupons, and general information received the highest mean Interest ratings: 

Figure 6-21 Residential - likelihood of Customer Partidpation 

Preference for Incentives 5=Completeiy Disagree, Incompletely 

Agree 

General infonmaUon aboutways to save energy 

Rebates or coupons for energy-effident products 

f irsJf nerg /s online audit to get customized infomiation 
about energy saving opportunities specific tx> my home 

FirstEnergy's online catalog of energy-efficient products at 
reduced rates 

Ways to track my electric usage online 

Incentives for modifying tiie time you use electridty 

Point o f sale rebates - reduced-price products 

nJ 
1 I ! r 

1.00 1.50 2.00 2.50 3.00 3.50 4.{X) 4.50 5.00 

I TOLEDO • THE ILLUMINATING • OHIO • TOTAL 
EDiSON COMP;U^¥ EDISON 
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Reactions to load Management and Rate Concepts 
The data suggests that respondents would be more likely to participate in programs that provide 
LED's, CFL's, programmable thermostats and air sealing measures 

Figure 6-22 Residential - Response to load Management & Rate Concepts 

Likelihood of Participation 
5=Very Likely, l=Not At AH Likely 

Rebates on EE consumer electronics 

Appliance Turn in 

AC Cycling 

Air Sealing Measures 

Home energy audits 

Smart Thermostat 

Pr t^rammable Thermostat 

Energy-efficient elcchtc water heaters 

Second Refrigerator Removal 

Outdoor/Security Lights 

LED l ight bulbs 

CEL 

1.00 1,50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

• TOTAL 

6.2 COMMERCIAL CUSTOMER SURVEY RESULTS 
This section highlights the results from the telephone survey of 300 of the Companies' small to 
medium sized commerdal and small manufacturing customers (100 each}. 

6.2.1 Findings 

Energy Attitudes, Opinions and Behaviors 
Using a S-po!nt scale where 1 equaled "Not At All Concerned" and 5 equaled "Very Concerned", 
respondents were asked to rate their concerns about the cost of electricity, the environmental impact 
of electricity consumption and their monthly electric bilL 
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Figure 6-23 Commercial ~ Customer Concerns 

Mean Concern Ratings 

5=Very concerned, l =No t at all concerned 

Price of 0ectiic!ty Environmentai Impact Company's Monthly Bif! 

ITOTM BOHIO EDSON »THE ilLUMJNATING COMPANY •TOLEDO EDISOM 

On average, commercial respondents are more concerned with the price of electricity and their 
moniiily electric bill than they seem to be about tlie environment Mot« than half of the respondents 
(55.8%) indicated that electridty accounts for 10% or less of their operating costs. 

Rguret 6-24 Commercial - Customer Slecttldty Operating Gssts 

Electricity as Percentage of Operating costs 

60.0% -

50.0% -
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- - S « % — 

O 
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^ 1 i l . 5 % 

23.7% 

^^^^^B~ • 
4.7% 

1.5% 1.2% 1.7% 

0.0% 
10% or less 11%-20% 21% - 30% 31%-40% 41%-50% Over 50% Don't imow 

The highest sin^e percentage of respondents reported Aat the cost of electricity has not yet caused 
them to use it differently, butlJiat it is a concern for them. Almost a tiilrd (31.2%) of respondents 
reported that electridty prices have had an Impact on their use of electricity in the past year and 
tiie rest (68.8%) responded that electridty costs do not impact their usage dedsions. 



MARKET POTfiNTfAL STUDY APRIL 2016 P a g e |82 

Rgure 6-25 Commercial - Impact of Electricity Prices on Usage 

Did the amount your company paid for electricity 
over the past year cause the company to change the 

vtfay it uses electricity? 

«Ves No, electr idty prices don ' t impact our usage dedsions 

A combined 79.3% of the respondents have done something to reduce their electric use. Of this 
group, 61% have taken some steps to reduce their use, while 18.3% said they have done a lot 

Figure 6-26 Commercial - Electricity Usage for Past 12 Months 

Which of the foliovi/ing statements best describes the 
way your business has used electricity during the past 

12 months? 

• We have not t r ied to reduce t l ie amount used 

• We have taken some steps t o reduce electric use 

• We have taken a lot of steps to reduce electric use 

Going forward, almost three-quarters of the respondents (72%) reported that they would do 
something to save electricity. Of ihis group, 41.7% will do a little more and 30.3% said they would 
do a lot more. 
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Figure 6-2? Commercial ~ Electricity U^ge for Ne)* 12 Months 

Which of the following statements best describes the way your 
company will use electricity over the next 12 months 

2% 

» We wiSi continue t o do more t o reduce 
electric use 

» We wil l do a litrie more t o reduce 

electric use 

" We wi l l do l e ^ than in t f ie past to 

reduce electric use 

» We wil l do a lot less to reduce electric 

use 

• We will not do anything Ixirther t o 

reduce electric use 

While a majori^ of the survey respondents have not made any changes to their business, some 
commercial respondents have already installed energy effident indoor lighting [25%), outdoor 
security lighting (16%), and energy effident LED exit signs (20.7%). 

, _ JOURFRONT 
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Rgure 6-28 Osmmerda! - DSM^E Changes Made 

30.0% 

25.0K 

20.0% 

15.0% 

io.ce4 
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DSM/EE'Chariges'Made 

Occupancy EE EE Indoor l ight ing EE Ice Madi ines 
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l ight ing 

HVAC LED Exit Signs 

ITOTAL • O H I O EDISON I THE ilLUMlNATIMG COMPANY •TOLEDO EDISON 

Few respondents plan to make effidency changes in the future. A little over eleven percent (11.2%) 
reported they would install enei^ efBdent outdoor limiting in the next two years. Similarly, for 
energy effident LED exit signs, less I3ian eight percent (7.5%) of the commerdal respondents 
indicated that they planned to install energy efficient LED exit s i^s In their buildings. Only about 
three percent (2.7%) of respondents answered thattli^ planned to install occupancy sensors. 

-^„.ilJRFR0Nr 
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Figure 6-29 Commercial - DSM/El Planned Change 

DSM/EE Changes Planned in Next 2 Years 

Occupancy EE EE Indoor Ughting EE Ice Machines 

Sensor s Outdoor /Secur i ty 

Lighting 

HVAC LED Exit Signs 

• TOTAL •OHIO 

EDISON 

I THE ILLUMINATING • TOLEDO 

COMPANY EDiSON 

Program Participation 
Respondents were asked to rate the likelihood that they would participate in sheeted enei^ 
a>nservation programs. They were asked to use a five-point scale where 1= Not At All Likely and 
5=Very Likely. Below are the results: 

t̂oOURfRONT 
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Figure 6-30 Commercial - Likelihood of P r o ^ m Partidpation 

Likeiihood of Participation In Program 
5=Very likely, l=Not at all likely 

Rebates for consumer electronics 

Rebates for more ene i^ -e f f i c ien t f i ^ezer 

units 

Rebates for more energy-effident electric 
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Rebates for more energy-efficient an t i -

sweat heater controls 

Rebates for more energy-efficient l ighting 
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Gasket replacement for refrigerated display 
unite 

Strip curtains for refrigerated display units 

Rebates for more energy-eff ident 

appliances such as washers, dryers,^ 

Rebates for more energy-efficient ice 

machines 

Rebates for energynsfficient electric water 

heaters 

LED Exit Signs 

Indoor Lighting 

Outdoor/security lighting 

Occupancy Sensors 

1.00 1.50 2.00 2.50 3.00 3.50 4.IK) 

The survey assessed respondents' interest levels in several program delivery methods. Cash 
rebates received the highest interest ratings. 
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Figure 6-31 Commerdal - Mean interest Levels in Select DSM/EE Program Types 

Level of Program Interest 
5=Very interested, l=Not at all interested 

Decision making assistance 
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7.0 ENERGY EFFICIENT TECHNOLOGIES 
The Market Study considered a large number of both residential and non-residential EEPDR 
measures. Table 7-1 lists the number of technologies by end-use studied by the team. 

Table 7-1 EEPDR Technologies Considered 

Rate Class Number Number 
Considered Economtc* 

ResidenSa! 
Commercial 
Indus^ai 

31 
34 
12 

19 
25 
10 

' ^ I Measure CcMiskler«l, but ntrt all pass TRC 

The evaluation started with a high-level screening process of Harbourfront's updated measure 
database to find the most applicable measures to screen in ihe Market Study Model. This 
preliminaty screening was based on the previous Market Potential study plus additional measures 
that were identified as having potential In Ohio. Harbourfront personnel furtiier screened the 
measure list based primarily on commercial availability, contributfon to coincident summer peak 
load reduction, cost per kWh and/or kW saved. As a result of this screening, the following 
technologies were included In the modelii^ for this Market Study: 
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Table 7-2 EEPDR Technology/Measure List 

Technology/Measure Sub Progi'am 
Category 

Market • 
Segmen 

• t 

Direct Load Controi 
Behavioral 
Lighting Occupancy Sensors 
CFL Lights POS 
Plug OcxMjpancy Sensors 
POS TV 
Residential Online Audit 
Enei^y E^ciency l^t 
Energy Efficiency l^t-LED 
Schools Children Educa^on 
Refrigerator/Freezer recycling 
Room ̂ 'r GonditiGners recycling 
Roon^ Air Condition's CEE TIER 3 
CAC-SEER 16 
EE Ground Source Heat Pump 
HP Water Heater 
Smart Thermostat Heat 
Smart Thennostat CAC 
Smart Thenriostat DLC 
Clothes Washer CEE, Electric Water heater, Elet^c 
Dryer 
Dehumidiflers 25-35 pints/day 
Pump and Motor 2 Speed 
Pump and Motor Variable Speed 
Refrigerators-Freezers CEE TIER 2 - Side 
Smart Strip plug outiet 5 plug 
Residential New Construction - 30% 
CAC - Maintenance 
Kitchen Abator 
Furnace Fans 
Low Income Whole House (PA WARM) 
Current Community Connections 

Direct Load Control 
Behavioral 
Lighting 
Lighh'ng 
Consumer Electronics 
Consumer Electronics 
^ d i t s & Education 
EEKits 
EEKits 
School Education 
Appliance Turn in 
/^pliance Turn In 
HVAC 
HVAC 
HVAC 
^pliances 
Smart ThemrKJstat 
Smart thermostat 
Direct Load Control 
Appliances 

Appliances 
Appliances 
^lirfiances 
Appliances 
/^pllances 
New Homes 
HVAC 
EEKits 
HVAC 
LI - New Homes 
Community 
Connections 

Res 
Res 
Res 
Res 
Res 
Res 
Res 
Res 
Res 
Res 
R ^ 
Res 
Res 
Res 
Res 
Res 
Res 
Res 

^Res 
Res 

Res 
Res 
Res 
Res 
Res 
Res 
Res 
Res 
Res 
Li RES 
LI RES 

Commercial and industrial technologies used in the model are listed in Table 7-3. 
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Table 7-3 DSM Technolo^es Commercial & Industrial 

1 . : Technology/Measure Sub Program fi^arket 
1 • : " Categoiy' Segment • 

Commercial, Industrial Audit - Sm&Md 

Commercial. Industrial Audit - Large 

Custom Building 

Commercial ^p l i ance Tum-in 

Exterior HID replacement above 175W to 100 HPS 
refrofit 
LED Exit Signs Electronic Fixtures (Retrofit Only) 
Lighting Design and Controls 
Exterior HID replacement above 175W to 250W HID 
retrofit 
LED Exit Signs Electronic Fixtures (Retrofit Only) 
Lighting Design and Controls 
LED Auto Traffic Signals 8" 

Street Lighting - 175 Mercury tolOO HPS 

AC 65,000 - 135,000 {10 Ton) 
AC 240,000 - 760,000 (25 Ton) 
Clothes Washer CEE, Electric Water heater. Electric 
Dryer 
Dishwasher - Commercial 
HVAC - Maintenance 
Ductless Mini-Split HP 
Anti Sweat Heater Controls 
Clothes Dryer (Elec Heat Pump) 
Efficient Dairy Equipment 
Custom - Retriqeration 
Refrigerators - Reach in 
Freezers - Reach In 
ENERGY STAR Ice Machines less than 500 lbs RC 
Convection Oven 
ENERGY STAR Steam Cookers 3 Pan 
Hot Food Holding Cabinete 
HP Water Heater 
Commercial Smart Pump 
Commercial Smart Strip Plug Otxupancy Sensors 
(Motion Sensor) 
Pre Rinse Sprayers 
Strip curtains for walk-ins - freezer 
Beverage Vending Machine - Control 
Window Film 

Audits & Education -
SCI 
Audits & Education -
LCI 
Custom Buildings -
SCI 
Appliance Turn In -
SCI 
Lighting - SCI 

Lighting - SCI 
Lighting - SCI 
Ughting - LCI 

Lighting - LCI 
Lighting - LCI 
Government Tariff 
Lighting 
Government Tariff 
Ughting 
HVAC-SCI 
HVAC-SCI 
Appliances - SCI 

Appliances - SCI 
HVAC - SCI 
HVAC-SCI 
Food Service 
Appliances - SCI 
Agricultural 
Custom-SCI 
Food Service 
Food Service 
Food Service 
Food Service 
Food Service 
Food Service 
Appliances - SCI 
Custom - SCI 
AppHances - SCI 

Appliances - SCI 
Food Service 
Food Service 
HVAC-SCI 

COM 

IND 

COM 

COM 

COM 

COM 
COM 
IND 

IND 
IND 
GOV 

GOV 

COM 
COM 
COM 

COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 

COM 
COM 
COM 
COM 

ITWBOURFRQNT 
iGROUPaNC... 

DtKMnae.t Mcowina i nmrtp 
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^Ti&cnnotogy7Rlea"suYe Sub Program" 
Category 

* f^arket 
Segment 

Water-Coded cent Chiller 150 - 3CK) ton 0.5? kW/ton 
v/ith0.46kW/tonlPLV 
High Efficiency Fans 
Window Film 
Commercial Smart Sfe-ip plug outlet 
Water Pumps witti VFD's 1 
HVAC Fans v^mWD's l 
Air Compressors vntfi VFD's 1 
Water Pumps v«th VFD's 5 
HVAC Fans v«th VFD's 5 
Air Compressors M/ith VFD's 5 
Custom-VFDs<10HP 

HVAC-LCI 

Agricultural 
HVAC-LCI 
AppHances - LCI 
Custom - LCI 
Custom - LCI 
Custom - LCI 
Custom - LCI 
Custom - SCI 
Custom - SCI 
Custom - LCI 

IND 

COM 
IND 
IND 
IND 
IND 
IND 
IND 
COM 
COM 
IND 

^B?iRBOURfROt^T 
RING. 

11 iifMoemrto, i t»j«Tt» 
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8.0 TECHNICAL POTENTIAL FOR ENERGY SAVINGS AND 
DEMAND REDUCTIONS 

This section will highlight the results irom the modeling and other analyses underlying this Market 
Study, and vdll provide: 

1. Estimates of the potential demand reduction and energy savings for 15 years in liie 
Companies' service teiritories; 

2. The test results for cost-effectiveness for a wide variety of EEPDR measures; 
3. The methodologies generally used for determining cost-effectiveness of individual 

measures; 
4. Estimates of the costs of implementing all cost-effective EEPDR measures; 
5. An identification of the technical data used to support estimated energy and demand 

savings attributed to each customer class; and 
6. EE model outputs and resulting targeted savings and budgets per measure. 

8.1 METHODOLOGY 
Harbourfront calculated the maximum technical potential based on a top-dovwi approach, ft also 
created tiiree model-based bottom-up scenarios: Economically Achievable Scenario (Economic 
Potential) and two Actual Achievable Scenarios, (Market Potential Base Case, Market Potential High 
Case). Each of the tiiree scenarios are discussed later in this Section. 

The EEPDR technologies and measures included wiUiin the scope of this Market Study were based 
on tJie various sources listed in Section 3.2 and were evaluated using the Harbourfront EEPDR 
Model (EE Model]i*. The EE Model requires that Inputs be formatted into unique measures and not 
induded as part of a combined program. Once the results of each measure are calculated, 
Harbourfront aggregates the measures into groups/end-use types, virhich are then presented as 
programs. 

8.2 MEASURE DATA 
All estimated EEPDR savings are based on the various databases including: CA DEER, ACEEE, OH 
TRM ADM's direct EM&V, and PA TRM. All equipment costs and equipment lives are based on the 
TRM, publicly available data, and/or information provided by the Companies. The residential and 
commercial weather sensitive load savings are based on Ohio source such as the OHiO TRM ADM's 
EM&V or ACEEE Reports or are calculated using eQuesC simulations in accordance with TRM 
Appendix A. 

Customer costs are based on the full Incremental costs of a measure. Most measures are assumed to 
be replacements and not retrofitted; therefore, only the equipment costs are included. The 
installation costs are assumed to be the same for either the base equipment or the more efficient 
equipment, so the customer is not compensated for the install costs. In commercial lighting 
measures, installation costs for identified by square foot per the ACEEE report entitled "New 
Horizons for Energy Effidency: Major Opportunities to Reach Hi^er Electricity Savings by 2030". 

« The model is licensed to FirstEnergjr and remains the property of Harbourfront Group, Inc FlrstEnerg r̂ has 
ftill rights to obtain values from and utilize this model 

. _ JOURFildNT 
iRoyp.lNia. 
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For each of the Companies, Karbourfront reviewed different Residential, Commerdal and Industrial 
EEPDR programs that incorporated a total of 77 measures as summarized belovt̂ : 

Table S-1 Programs Evaluated (By Class &Type)15 
Rate Class • Number Number 

• Considered Economic' 
Residential 
Gmnmerdai 
Industrial 

31 
34 
12 

19 
25 
ID 

' M Measure Cijnsided in Ran, but not all pass TRC 

8.3 MAXiMUM TECHNICAL POTENTIAL 
There are a number of approaches to determine maximum technical potential. Harbourfront uses a 
top-dovm approach that builds on end-use intensities (EUls) and unit e n e i ^ consumptions (UECs) 
presented in this Section. 

This approach determines three levels of energy consumption. 

1. Assuming that every unit In die service area was a baseline unit, the resulting consumption 
would lead to Baseline EUIs/UECs. 

2. Assuming Current Market Average EUIs/UECs. This average reflects the stock of units of aB 
vintages and Effidency levels in the market today. 

3. Assuming every unit in liie service area was converted t» the most energ^-efflcient 
tedmology available, the insulting consumption would be Most Effident EUIs/UECs. 

Max. Savings (%) = 
Baseline EUI (or UEC) - Effident EUI(or UEQ 

Baseline EUl (or UEC) 

15 All measures considered in the EEPDR Plan, but not ail passed the TRC test 
iHXkBOURFRONT 
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Figure 8-1 Energy Consumption Levels 

The analysis of technical potential is based on the premise that at any point, market energy 
consumption lies in between the baseline consumption and most effident consumption. Hence, the 
current state of market (X) can be assessed by solving one of the following equations for A-

Market Average EUI = A* Effident EUl + (1- X} * Baseline EUI 

Or 

Market Averse UEC == X* Effident UEC + (1- X) * Baseline UEC 

Where A; Proportion of fixtures/units in market that can he considered to be efficient 

Note that X is a notional proportion calculated considering only two levels of effidendes In the 
market; i.e. baseline and most efficient 

Once the current state of market is known, technical potential can be calculated using a simple 
formula. 

Technical Potential (%) =: (1- X) * Max. Savings (%} 

mil -
t <f(scnfai. I niMiv 
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3,3.1 Kesidentlal Technlcai Potential 

Table 8-2 represents Harbourfront's estimate of the current market state and technical potential for 
major end uses. Residential technical potential calculations were performed using UECs by end use. 
A blanket potential of 33% of current kWh usage is used for miscellaneous loads. 

Qui Use 

Table S-2 Residentiai Technical Potential {%) by End Use 

^tmu^iiK Con-ent \feirket 
S:nii!gs CioJ Stale (/.J Poteutial V'̂ a) 

jjgiitmg 

Hec ^pa:e Heating 

Air ConditioJimg 

5e&^:emtois 

Hec Water HsaJing 

Efeh "washer 

Freeseis 

CJothes Washer 

Cb&es Doners „ 

Misc Appliances / Hug Lwuls 

63.0% 

77.9% 

38,1% 

36.7% 

37.5% 

36.1% 

10.1% 

63.2% 

63.2% 

M A 

i&m> 
S7.€% 

43S>A 

-28.8% 

51.5% 

90.5% 

0.4% 

3&7% 

53.1% 

WA 

81.4% 

1Z4% 

563% 

1:^8% 

48.5% 

9.5% 

99.6% 

63.3% 

46.9% 

W A 

51.3% 

9.&i^ 

21.5% 

47.3% 

1&2% 

3.4% 

i a i % 

400% 

29.6% 

33.0% 

Harbourfront Identifies residential %hting, refrigeration and air conditiomng as the biggest saving 
opportunities on the residential side wilii a technical potential of 5.92%, 6.05% and 3.14% of the 
Companies' total residential sales, respectively. 

Table 8-3 Residendal Technical Potential by Cwnpany 

t a d i:se (IE Oi: TE OHToni l 'V^,"^^"' . 

Lighting 

Elec Sp^:e Hailing 

Air Conditioning 

Refrigeratoi^ 

S e c Water Heating 

D^washra" 

Fi^e^a^ 

Clothes Washer 

Clothes Dryers 

Misc Aj^liances / Plug 
Lomis 

T o ^ I Technlcai Potential 

Percent of total Sales 

324,395 

55,724 

164,214 

369,600 

63,441 

4,909 

12,524 

140,818 

68,810 

505,910 

1,710^45 

31.15% 

549,447 

85,723 

287,202 

518,186 

136,957 

6,308 

21,106 

201,650 

96,473 

941,433 

2,S44,485 

30.85% 

143,860 

24,493 

87,239 

151,606 

33,268 

1,812 

5,500 

56,268 

28,666 

224,413 

757,126 

30.67% 

1,017,702 

165,939 

538,655 

1,039392 

233,666 

13,029 

39,131 

398,736 

193,950 

1,671,756 

5 ^ 1 1 ^ 6 

30.92% 

5.92% 

0.97% 

3.14% 

6,05% 

1.36% 

0.08% 

0.23% 

2.32% 

1.13% 

9.73% 

30.92% 

_ joumojsT 

file:///feirket
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8.3.2 Small Commercial Customer Technical Potential 
Table 8-4 represents Harbourfrontfs technical potential estimate for small commercial customers by 
end use. The commercial sector calculations are performed using EUls. Again, a blanket potential of 
33% of current kWh usage is used for miscellaneous loads. 

Table 8^ CommerciaKTechnlcal Potential by End-Use 

f/i-.'.^iiT.um Cufi'f-'nt fvli.';.-''!'.-!; Todi. Potential 

%oiqH 
Comnvjrri;.)* 

^aaceHeat ina 
CQOtl)% 
Ventilation 
W^terHeat 
UimoR 
CooHm 
^eftifHtTs^on 
OtherOffioe Eoulinnetit 
Computers 
Msc/Other 
Totai 

4S.m 

mm 
SSJSSi 
dSJ5% 

'4X3% 
ffiXW 
AOjm 
JB.-7% 
7%2K 
^ 0 % 

2Z2K 
1A7» 
14.4K 
2a4% 

(xm 
€6.m 
57.9J6 

5.2% 
5.2% 
&8% 

36.2J6 
A6.m 
509% 
2&.3% 
A t m 
&«i 

16.8K 
47.1» 
75.3% 

aam 

24tlU0 
90ft381 
303,247 
85vl89 

^s3ao83 
7,097 

254,008 
asaKB 
556i217 
539,411 

6,16^796 

16% 
6.Q9& 
5.9% 
a69£ 

1&7% 
0;0% 
1.7% 
asK 
3.7% 
3.6% 

40.6% 

The study indicates lai^e opportunities in lighting and HVAC [space cooling and ventilation} 
programs. Together, these two end-uses have a technlcai potential amounting to 28.6% of present 
sales. 
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Commercial Technical Potential by End Use 
7,000,000 

6,000,0(K} 

5,0tK),000 

^ 4,0{M),000 

^ 3,000,000 

2,0CK),0Q0 

1,000,0(X} 

. ^ 

^ 

°̂° Z ' -̂' 
r <f <f 

• O i i rent End Use Consumption • Tedinicai Potential for reducrion 

Figure 8-2 Commercial Potential by End Use 

Table 8-5 represents technical potential by building type. The hi^es t potential opportunity for 
reduction in energy?' consumption were found in educational building, at 45%. However, a 
comparatively small number of such fecilities translate to saidngs of only 3.7% of total sales. Major 
saWngs can be achieved in office buildings and mercantile building at 10.7% and 6.5%, 
respectively, of totai small commercial sales. 

MBOURFRONT 
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Table S-5Commeftia] Technical Potential by.Baildlng Type 

Goinmercial Building Types (CBECS): 

Techniccil 
Potential 

Technical 
Potential 
{MWh) 

%ofOH 
Conunerda 

Sales 
Education 

Food Sales 

Food Service 

Health Care 

Inpatient 
Outpatient 

lodging 

Mercantile 

Retail (Other Than Mall) 
Enclosed and Strip Malls 

Office 

Public Assembly 

Public order and safety 
Religious Worship 

Service 
Warehouse and Storage 

Other 

Vacant 
Totai 

45.0% 

273% 

31.9% 

42.5% 

43.4% 
40.0% 

39.9% 

39.6% 

39.6% 
39.6% 

43.7% 

43.5% -

43.7% 
37.6% 

40,5% 

38.3% 

40.5% 

.,_ 38.3% 

563^32 

177,291 

226,395 

525,097 
364^69 
158,216 

471,538 

984,757 

302,672 
618,673 

1,621,118 

293,003 

146,340 
76,832 

223,855 

588,496 

250,822 

79,746 
6462.796 

3,7% 

1.2% 

1.5% 

3.5% 
2.4% 
1.0% 

3.1% 

6.5% 

2.0% 
4.1% 

10.7% 

1.9% 

1.0% 
0.5% 

1.5% 

3.9% 

1.7% 

0.5% 
40.6% 

8.3.3 FlrstEnei^ Ohio Total Technlcai Potential 

Below Is a summary of the Companies' technical potential as a sales weighted average of individual 
class technical potentials. 

mm 
I cffBOaitn m p t a a 
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Table 8-6 Fii^tEnergy Ohio Technical Potential 

Sector 

2Q15 Sale iGchnical 
Potential i%] 

Residential 
Commercial 
Industrial 
Street Ughting 
Toui 

17,180,611 
15,185,355 
20,547,490 

334,592 
53,248,148 

30.9% 
40.6% 
40.6% 
42.0% 
37.5% 

5,311,956 
6,160,3?9 
8,335,6^6 
.1^,430 

19,948,331 

Technttai 
Poteml-a.\ 
(rvlWh) 

8.4 ECONOMIC POTENTIAL 
The Economic Potential scenario estimates the economically achievable potential and will 
accompany Harbourfront's Maximum Technical potential presentation as a bottom-up 
confirmation. Economic Potential took the 77 measures and used a premise based on obtaining all 
savings that are economieally achievable for all of the Companies' customers. This scenario has a 
one-year time horizon where all savings are deemed theoretically obtainable from all subscribing 
customers. The scenario also factors in tJie Companies' customers who have already taken energy 
sawng actions. 

The number of assumed program recipients (participants) under the Economic Potential scenario Is 
based on survey data, which accounts for those who stated they have already made the EEPDR 
change. HiJs appraada does not take into account equipment life but rather simulates that all 
equipment would be changed in the first year. Budgets are based on a cost per measure item using 
Base Adiievable Case Assumptions.^^ For OE, there Is a potential to save 9,179 GWh and 1,312MW. 
For CEI, there Is a potential to save 5,896 GWh and 889 MW. For TE, there Is a potential to save 
3,557 GWh and 512 MW. 

8.5 ACHIEVABU POTENTIAL (BASE & HIGH CASE) 
These scenarios have study periods from 2017-2031, the years in which the savings will be 
obtainable from all subscribing customers when they either need to replace equipment or have 
shown interest in Installing an energy saving measure. These scenarios apply the results of the 
Companies' mafi and telephone surveys. The residentiai achievable numbers were based on mail 
survey data, including the number of people who have a particular end-use, plus those who have 
indicated an in^rest in a particular program. There are two levels of inter^t based on the program 
parameters that follow: Option 1 indudes people who responded "I plan to change" or responded 
"5 out of 5" in interest in a measure when asked on the survey^ This option envisions programs liiat 
are designed to contribute to all measures, such that all measures have a positive payback period 
for the participants and have incentives that are also reasonable for the Companies. Option 2, 
indudes people who responded "I am considering changing" and Indudes people who responded "4 

1̂  This study has two Market Achievable cases, Base and High. In the High Case, utIUJy budgets for marketing 
and customer incentwes are increased by measure unit to achieve the higher penetration. The Economic 
Potential study used the Base Case per measure utility costs. 

OURFRONT 
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out Of 5" in interest In a measure. In iJiis second option, it Is assumed liiat the Companies will need 
to spend-more money on both marketing and incentives. 

For the commercial measures there are many repetitive programs such as the various lypes of 
motors^ that Can beiiistalled; Only some of the prbgranis are used to evaluate the quahtiQ''6Fld/Vh 
and kW savings that a program can produce. These p roems Were chdsfeft basfed on iJfeir g e h ^ ^ 
representation of tiie amount of savings liiat each can yield. These repres^ntat3ve_programs wfr^ 
matched to the survey data to quantify the number of Items/equipment that1s>dia1>eih^Slled:' 

8.6 GLOBAL ASSUMPTIONS: 
Harbourfront's approach uses global assumptions within the EE Model. There are two types of 
inputs, for example, one-time inputs, such as inflation and annual inputs such as the forecasted 
number of residential customers. 

Some of the global assumptions were as follows: 

1, Number of Residential Customers as forecasted by the Companies; 
2, Number of Commercial and Industrial Customers as forecasted by the Companies; 
3, Number of Motors is based on the large commerdal customer survey's inventory and data 

from existing programs In other states; 
4, Free Riders and Spill Over peit:entages were set to cancel each other out; 
5, Discount Rat« = 8.48%; 
6, Average Retail Rate: 10 cents (Supply and Distribution costs per kWh);̂ ^ 
7, The number of opt-out customera was set to zero; and 
8, Current Effidency standards were as deemed, with no adjustment for potential future 

clmnges. 

8.7 SURVEY DATA 
The surv^ results for the residential and commercial classes are presented in Section 6.0. There 
were spedfic questions asked In the surveys to identify customer partidpation in programs. The 
residential survey was conducted by tnail and the small and mid-commerdal survey was conducted 
by telephone. The two surveys were utilized in both of the achievable scenarios and applied to the 
appropriate customer groups. Some survey questions were more complex, such as: "how many CFL 
light bulbs do you have in service and how many hours are they on?" This information is used to 
identify how many CFL Hght bulbs exist in the service territory in order to exclude them from bolii 
the economically achievable and achievable scenarios as well as identify how many CFL lights will 
be benefildal to install 

8.8 MEASURE BUDGETS 
Budgets were determined for each measure based on implementation, and administrative & 
general costs. The Implementation budgets are per unit cost The measure per unit cost is based 
upon costs such as; utility personnel, suppHes, vendor costs, and sales incentives paid to retailers. 
This number ranges from around $1.11 per lamp to $19,320 for the large Custom Building program. 

I' Source: ElA Publicadon dated March 24.2016. "State Electridty Promes-2014-Ohio-Retafl Electridty Price 
(cents/kWh]"; http://www.eia.gov/e1ectridty/state/ 

mm 
WMMtto. inwue 
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8.9 AVOiDEo COSTS 
The avoided generation capadty and energy supply costs are based on the Companies' forecast of 
capadty and energy prices utilized in Stipulated ESP !V. 

The avoided transmission and distribution capadty costs are based on the Avoided T & D Study 
performed by Harbourfront for the Companies.^^ 

8.10 SAVINGS MANDATES 
The Companies' plans are required to meet various incremental kWh and kW saving per year until 
2027 and 2020, respectively. As an example, the kWh savings mandates are based on l3ie three 
previous years' sales and continue to ^ o w until they reach 2% of the average of the three previotis 
years of sales. This target is incremental, meaning that another "X"̂ ^ percent of sales will be needed 
each year. The source of the calculations for both tfae kWh (22% by 2027) and kW (7.5% by the 
2020 S3^em peak) savings was the forecasts provided by the Companies for each service territory. 
Tiiis was the basis for the EEPDR requirement calculations. 

5.11 ECONOMICALLY ACHIEVABLE RESULTS 
Economically achievable potential starts widi the programs that have passed the TRC test and uses 
a one-year time horizon where all savings are assumed to be obtainable from all partidpating 
customers. The followii^ tables provide the results of the EE Models by Company. For the three 
Companies, economic potential ranges between 20% and 23% of peak demand. The largest of the 
three Companies, OE, could reduce Its peak demand by 23%, with the smallest Company, CEI, 
reaching 20% reduction of its peak load. Hie energy savings associated witli the economic 
potential programs varied between 35.9% for OE to 30.1% for CEL While these reductiotis reflect 
programs that passed the TRC test it does not reflect customer choice budgetary considerations or 
plan timeframe. In other words, while the programs are cost-effective, not all eligible customers 
will likely elect to partidpate. 

Table 8-7 kW and MWh Savlnes - OE 

Economicaiiy Achtevabie Results 

Electric lmpacts/Savfnt|s 

Peak mw. Usage FViW.h 
Forecast Sales & Peak 
2031 
Economically Achievable 
% Economically Achievable 

5.725 
1,312 
22.9% 

25,561.947 
9,178,975 

35.9% 

IS April 2016 Avoided T & B Study performed by Harboiulront Group, inc 
*5 "X" indicates the percentage chati^es by year. 

QURFRQNT mm.. 
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Table 8-8 kW and MWh Savings - CEI 

Economically Achievable Results 

Electric Impacts/Savings 

PeakFvlW Usage MWh 
Forecast Sales & Peak 
2031 
EconomJcatly Achievable 
% Economically Achiev^le 

4,368 
889 

20.4% 

19,571,138 
5,896.105 

30.1% 

Table 8-9 kW and MWh Savings -TE 

Economically Achievable Results 

Electric Impacts/Savings 

PeakMW : Usage fVlWh 
Forecast Sales & Peak 
2031 
Economically Achievable 
% Economkally Achievable 

2,464 
512 

20.8% 

11,477.218 
3,556.632 

31.0% 

The following tables present l3ie costs assodated with the programs included in liie economic 
potential estimates for each Company. The implementation costs will vary and are a fiinctlon of the 
unique programs for each Company. Similarly, the Incentives reflect the spedfic measures and the 
number of partidpants in the program. Savings costs (program costs divided by savings) range 
from $0.018 for TE and $0,026 for CEI. Cost of capadty savings vary between $173/kW for CEI and 
$122/kW forTE. 

i»tBMitti>in<ini& 
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Table 8-10 Utility Program Costs - OE 

Utiiity Program Costs 

Overall Costs 

Category Totai 
Implementation 
Incentives 
Total 

$106,016,874 
$107,011,708 
$213,028,582 

• Total Costs 
per kW &:KWh 

Saved Total 
$^W 
$^Wh 

$162.40 
$Q-Q23 

Table 8rll Utiiity Ptogram^Costs -r CEI 

Utility Program Costs 

• Overall Costs 

Category 
Implementation 
Incentives 
Total 

$79,603,308 
$74,986,116 
$154,589,424 

Total Costs 
perkyv&kV\/h 

Saved Total 
$/kW 
$/kWh 

$173.80 
$0,026 

m̂BOURFROHT 
.JaOPElNC. 
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Table 8-12 Utility Program Costs-TE 

Utility Program Costs 

Overall Costs 

Category Total 
Implementation 
Incentives 
Total 

$31,584,111 
$31,015,521 
$62,599,632 

Total Costs 
per kW & kWh 

Saved Total 
$/kW 
$/kWh 

$122.26 
$0,018 

The avoided energy costs are expected to yield more than $802 million in benefits, accounting for 
nearly 73% of total avoided costs of $1,103 billion across the three companies. 

Table 8-13 Avoided Costs - OE 

Avoided Costs fCunuilative Electric) 

Total 
Energy Capacity Benefits 

Cumulative Total $397,650,600 $147,349,863 $545,000,463 

Table 8-14 Avoided Costs - CEI 

Avoided Costs (Curiuiiative Eiectric) 

Total 
Energy Capacity Benefits 

Cumulative Total $289.093,378 $110,781,234 $399,874,612 

Table 8-15 Avoided Costs-Ti 

Avoided Costs (Cumuiative Electric) 

Energy Capacity 
Total 

Benefits 
Cumulative Total $115.270,972 $43,241,172 $158,512,145 

QROUP.iNC.: 
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On an aggregate basis, ail pragrams pass the TRC requirements with ratios for Companies mnging 
between 1.53 for CEI and 1.69 for OE. The incentive a>sts and program cost levels make the 
programs cost-effective from both the partidpant and utility perspectives. 

Table 8-16 Cost Test Results - OE 

Cost Test Results 

Tests 
Total (Ail 

Years)-
U^IityTest 
TRC Test 
Partidpant Test 

2.29 
1.69 
5.93 

Table 8-17 Cost Test Results - CEI 

Cost Test Results 

Tests 

Utility Test 
TRC Test 
Partidpant Test 

Total (Ail 
Years). 

2.15 
1.53 
5.28 

Table 8-18 Cost Test Results - TE 

Cost Test Results 

Total fAi 
Tests Years 

Utility T ^ t 
TRC Test 
Partidpant Test 

2.21 
1.62 
5.81 

The following tables show the cost-effectiveness of the programs included in the economic 
potential analysis. The Appliance Tum-in Program has the highest TRC values of all of the 
residential programs and this result was consistent across the three Companies. 

RBOliRFRONT 
rRowaNc-. 
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Table 8-19 Summary of Measure Tests by Program - OE 

Summaiy of Measure Tests by Program 

Subprogram Name 

Today's Today's 
Value Utility Value TRC Today's Value 

Class Test Test- Participant Test 

Direct Load Control 

Behavioral 

Ughting 

Consumer Electronics 

Audits & Education 
EEKits 

School Education 

Appliance Turn In 
HVAC 

Smart Themiostat 
Appliances 

New Homes 

LI - New Homes 

Community Connections 

Audits & Education - SCI 
Audits & Education - LCI 

Custom Buildings - SCI 

Appliance Turn In - SCI 
Lighting - SCI 

Lighting - LCI 
Government Tariff Lighting 

HVAC-SCI 
Appliances - SCI 

Food Service 

AgriojIUiral 

Custom - SCi 

Custom - LCI 
HVAC-LCI 

Appliances - LCI 

MercanSle Self Directed Projects 

T&D Projects 

Res 

Res 

Res 

Res 

Res 
Res 

Res 

Res 

Res 

Res 
Res 

Res 
LI 
RES 
LI 
RES 

COM 

IND 

COM 

COM 
COM 

IND 

GOV 

COM 
COM 

COM 

COM 

COM 

IND 
IND 
IND 

IND 

IND 

1.01 

1.00 

4-26 

1.43 

0.89 
1.16 

0.61 

2.34 

1.60 

1.17 
2.05 

1.55 

0.49 

0.48 

0.73 
2.57 

1.06 

2.33 
2.10 

2.15 

8.58 

2.95 
2.21 

2.52 

0.69 

6.02 

2.71 
3.13 
3.63 

27.33 

0.00 

0.69 
1.00 

3.31 

1.43 

0.89 
2.14 

0.93 

2.89 

0.37 

0,55 
1.94 

1.13 

0.36 

0.86 

0.86 

2.96 

0.87 

2.88 
1.26 

1.46 

1.59 

1.39 
1.83 

2.33 

0.38 

5.26 

2.65 
2.50 

4.14 

27.33 

0.00 

0.62 

0.00 

14.35 

5.55 

0.00 
0.00 

0.00 

0.00 

0.85 

1.57 
5.60 

3.82 

2.15 

NA 

10.52 
42.67 

4.89 

0.00 
3.61 

4.43 

2.36 
2.28 

6.28 

9.07 

1.55 

22.32 

14.12 
6.52 

20.00 

NA 

NA 

^OUftFROHT 
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Table 8-20 Summary of Measure Teste by Pr<^ram - CEI 

Summary of Measure Tests by Program 

Sub Program Name 

Today's 
Value 

Class Utility Test 

Today's 
Value TRC 

Test 

Today's Value 
Participant • 

Test: 

Direct Load Controi 

Behavioral 
Lighting 

COTisumer Electnanics 

Audits & Education 

EE Kits 

Sdiool Educadon 

Appliance Turn In 
HVAC 

Smart Themiostat 

Appli^ices 

New Homes 
Li - New Homes 

C<»nmunitv Connections 

Audi^ & Education - SCI 

Audits & Education - LCI 
Custom Buildinqs - SCI 
y^plicmce Turn In - SCI 

Lighfing-SCi 

LighSng ~ LCI 

Government Tariff Lighiinp 
HVAC - SC! 

Appliances ~ SC! 

FOCKJ Serxrice 

Aqnculhiral 

Custom - SCi 
Custom - LCI 
HVAC - LCI 

Aj^Iiances - LCI 

Mercantile ^ i f Directed Rojects 
T&D Projects 

Res 
Res 

Res 

Res 

Res 

Res 

Res 

Res 
Res 

Res 

Res 

Res 
LI RES 

LI RES 

COM 

IND 

COM 
COM 
COM 

IND 

GOV 
COM 

COM 
COM 
COM 

COM 
IND 

IND 

IND 

IND 
IND 

1.01 
0.91 

4.39 

1.50 

0.89 

1.16 

0.61 

2.35 
1.61 

1.16 

1.98 

1.89 
0.48 

0.50 

0.71 

2.28 

0.96 
2.11 

2.12 

2.14 

9.66 
2.92 

2.18 

2.25 
0.60 

5.90 
2.71 

2.91 

3.63 

0.00 
O.QO 

0.69 

0.91 

3.48 

1.50 

0.89 

2.14 

0.93 

2.91 

0.37 

0.54 

1.89 

1.38 
0.36 

0.90 

0.84 

2.63 

0.79 
2.61 

1.25 

1.47 

1.38 
1.42 

1.89 

2.17 
0.33 

5.06 
2-65 

2.33 

4.14 

0.00 
Q.OQ 

0.61 

0.00 

15.62 

5,91 

0.00 

0.00 

0.Q0 

0.00 

0.82 

1.55 

5.61 

4.32 

2.09 

NA 

10.22 

37.83 

4.44 

0.00 

3.57 

4.48 

2.12 

2.39 

6.68 

8.89 

1-35 

21.10 

14.12 

6.32 

20.00 

NA 
NA 

HJ^NT 
ItJtMMMb 1 n iuHB 
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Table 8-21 Summary of Measure Tests by Program -TE 

Surnmary of Measure Tests, by Program 

Sub Program Narne 

Today's 
Value 

Class Utiiity Test 

Today's . Today's Value 
Value TRC Participant 

Test • Test 

Direct Load Control 

Beha\»~orai 

Lighting 

Consumer Electronics 

Audits & Education 

EEKits 

School Education 

Appliance Turn In 

HVAC 

Smart Thermostat 

Apf^iances 

New Homes 

LI - New Homes 

Commimity Cormectiotw 

Audits & Education - SCI 

Audits & Education - LCI 

Custom Buildings - SCI 

Appliance Turn In - SCI 

Lighting - SCI 

Lighting - LCI 

Government Tariff Lighting 

HVAC - SCI 

Appliances - SCI 

F<K)d Service 

Agricultural 

Custom - SCI 

Custom - LCi 

HVAC-LCI 

App!ian<^s - LCI 

Mercantile Self Directed Projects 

T&D Projects 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

LI RES 

LI RES 

COM 

IND 

COM 

COM 

COM 

IND 

GOV 

COM 

COM 

COM 

COM 

COM 

IND 

IND 

IND 

IND 

IND 

0.99 

0.88 

4.37 

1.51 

0.89 

1.16 

0.61 

2.23 

1.60 

1.16 

2.09 

1.38 

0.48 

0.46 

0.45 

2.25 

0.97 

2.01 

2.06 

2.14 

17.06 

2.97 

2.18 

2.52 

0.66 

5.83 

2.71 

2.83 

3.62 

0.00 

0.00 

0.69 

0.88 

3.46 

1.51 

0.89 

2.14 

0.93 

2.74 

0.37 

0.54 

1.98 

1.01 

0.36 

0.84 

0.53 

2.60 

0.79 

2.45 

1.16 

1.48 

0.96 

1.40 

1.88 

2.25 

0.36 

4.96 

2.65 

2.26 

4.13 

0.00 

0.00 

0.62 

0.00 

15.44 

6.01 

0.00 

0.00 

0.00 

0.00 

0.85 

1.56 

5.52 

3.28 

2.10 

NA 

6.51 

37.43 

4.48 

0.00 

3.28 

4.50 

1.59 

2.31 

6.65 

8.52 

1.48 

20.47 

14.12 

6.19 

20.00 

NA 

NA 

JOURPRDNT 
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iabie 8-22 th rou^ Table 8-24 summarize the measure costs by program. 

Table&-22 Summary of Measure Coste by Progj^m-QE 

Summary of Fvleasure Costs by Program 
Total Avoid _ Tota! Avoid, 

'articipant Program Costs Energy Costs 
Program Name Class Costs Benefits Costs Capacity 

Implementai-J Incentive 
on Costs • Costs 

are<aLoadCCT*^ 
B^^et^x^ 

U^^ i g 

CcfKimer Elaircrics 

Audifs & Etftjcalion 
EEKrfs 
SchodEduc^on 
^ ^ i a i ceT i f n l n 
H/AC 

Smart Themo^at 
^ppli^ices 
NewHon^ 

U-New Hemes 
Ccfreiajrety Ccnnedions 

AucSte & Efftjc^on - SCI 
Aucfifs&Educaticn-La 
Custom auacfoas-Ka 
AR^'aice Tun h - S 3 
usN&^-sa 
utf*s^-La 
Gavesnmeit Tain Li^itifig 
HVAC-Sa 
A f ^ ^ i c e s - ^ ^ 
FoodS«Mce 
A ^ c t i t u d 
Custcm-sa 
Custom-La 
HVAC-La 

A^splC^nces-if^ 
Mescm&le S ^ Directed PRSjects 
TSDRmjecls 

R K 

Res 

Res 
Res 

Res 

Res 
Res 
Res 
Res 
Res 
Ifes 
Ifes 
URES 

UF^S 
COM 
IND 
COM 
COM 
COM 
avD 
GOV 

COM 
COM 
COM 
COM 
COM 
M> 
IhD 

IND 
!ND 
! i ^ 

$19,896,650 

$0 
$12,4^.861 
$3,621,945 

m 
$0 
SO 
$0 

$3^,895,602 
$11,908,669 

$9,680,233 
$20,818,336 

$176,266 

$475 
$7,789,713 
$910,676 

$42,469,049 
$D 

$132,755,217 
$37,371,542 
^ 6 2 9 ; ^ 2 
$17,949,394 
$1,612,092 
$3,023,900 
$3^361,989 
$33,292,340 
$144,045,801 
$13,280,811 

$19,949 
$0 
$0 

$37,019,944 
^ - ^ e s s 
$^,191,403 
$10,794,348 

$4,331,572 
$85,978,810 
$7,349,082 

$1^209,052 
$138,637,363 
$9,182,092 
$38,116,1^ 
$12,137,^0 

$2^,170 

^ , ^4 ,730 
$37,002,614 
$17,SB4.6m 
$93,914,242 
$3,413,157 

$270,472,036 
$£2,06^927 
$3,014,162 
$32,S72,2S 
^,144,133 
$13,514,189 
$2,277,868 

$343,325,067 
$1,0^,787,274 

$60,945,345 

$1^375 
$67,120,389 
$12,654,103 

$4,810,89? 

$5,241,340 
$ra,K9,0S 
$8,789,190 

$3,̂ G9,592 
$70,545,525 
$5,102,762 

$125,983,814 
$97,(^,451 
$8,347,736 

$22,070,562 
$30,:S7,428 

$144,076 

$4,740,^0 
$31,154,627 
$14,775,414 
$78,910,895 
$2,635,287 

$211,076,977 
$^,112,729 
$ 2 , 5 ^ , ^ 

$14,931,927 
$4,196,704 
$i1,540.S8 
S2,085,490 

$255,762,814 
$777,958,889 
$28,715,869 

$1^,913 
$67,107,612 
$12.^1,785 

$32,209,047 

$1,247,&18 

$13,532,374 
$2,005,158 

$901,981 
$15,433,285 
$1,246,321 

$39,225,238 
$41,548,912 

^ 3 4 , ^ 6 
$16,04^603 
$11,869,622 

$115,093 

$914,380 
$5,847,987 
$2,809,253 

$15,003,348 
$777,871 

^9 ,3^ ,059 
$18,^4,197 

$^8,784 
$18,030,277 

$947,429 
$1,973,661 
$1^378 

$77,562,:S3 
$^0,828,385 
$32,229,476 

$29,422 
$12,777 
$2,318 

$30,139,567 
^,517.971 

$7,974,596 
$327,822 

$4,863,3^ 

$6,^2,193 
$3,816^786 
$43,401,316 
^693,297 
$1,883.1/K 
$1,291,481 
^940,073 
$531,278 

$1,^8,668 
$19^845,133 
$3,200,883 

$43,553,601 
$907,765 

-$3,942,600 
-$796,638 

-$1,821,174 

$491,756 
$70,(©B 
$203,510 

$1,943,6^ 
$6,966,666 

$109,283.^0 
$2,663,599 

$665 
^455,866 

$0 

$3,316,1CS 
$0 

$6,470,737 
$3,621,945 

$0 
$33,914,378 
$4,074,032 
$13,672,510 
$41,942,028 
$2,977,167 
$8,634,^0 
$10,621,600 

$0 

$5,287,500 
$15,579,427 
$1,821,353 
$22,542 nftO 

$277 
$66,300, .u4 
$19,503,840 
$1,086,284 

$5,350,823 
$1,130,946 
$2,580,514 
$683,331 

£25,022,^7 
$135,210,567 
$8,410,561 

$26,599 
$0 
$0 

R0NT 
^ , ; • • 
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Progr<3mName 

Table 8-23 Summarv of Measure Costs by Program - CEI 

Summaiy of Measure Costs by ProgiuTii 
Total Avoid Total Avoid 

Participant Program .Costs Energy Costs impiementati incentive 
Class Costs Benefits Costs Capacity on Costs Costs 

DuEt^ LoQcj CorrtiDl 

Behaiiorai 

U ^ # i g 

Con^jms'Bednoracs 

A ixX ts&EAicdxn 

E E m s 

S d w ^ &kx:ation 

Afip^stceTisnin 

HVAC 

SmaAlhesmosfi^ 

fi>pfJ6sKes 

Newl^xnes 

U - N o v Homes 

Commwify CcxmecSons 

Auci ls& Educat ion-sa 

Audts a Efftication- L a 

O i ^ ^ m Bi£(&]$]s - s a 

Appfiance Tun In - SCI 

U r f i m g - S a 

U^^TQ-m 
Gofsavneti TariS L^hSng 

H V A C - S a 

Appga ices -Sa 

Fbcxj Seni le 

Agrictiturai 

CuB^am-SCi 

Cu^cm-I jca 

HVAC-LCI 

f^ppSancss-ta 

Meic^iSIe Self Drected P K ] } » ^ 

TBOf^cjetas 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

URES 

URES 

COM 

»CI 

COM 

OCM 

COM 

9Sy 

GOV 

COM 

COM 

CX»^ 

COM 

COM 

t«> 

M 3 

B>0 

MD 

IND 

$14,688,797 
3D 

$9,431,480 

$1,^3.653 

$0 

$0 

$D 

$0 
$216,817,679 

$8.1{S.012 

$4,873,020 

$15:066,S4 

$176,266 

$475 

$5,330,934 

$423,947 

$31,328,655 

$0 

$182,971,286 

$35,923,500 

$2,290,487 

$17,7^,328 

$1,424,676 

*1,792,829 

$2,991,809 

$22^702,788 

$72,:ffla.845 

$7,82^312 

$10,011 

$0 

$0 

$2 /37 ,167 

$4,463,107 

$73,442,359 

$6^127,942 

$3,217,533 

$62,135^789 

$5^356,394 

$126,041,033 

$91,793,289 

$6,160;971 

$19,022,123 

$37,222,965 

$255,106 

$5,865.^2 

$24,713,799 

$7,25^183 

$62,983,501 

$2,331,077 

$337,431,213 

$79,868,763 

$2,328^114 

$33,638,968 

$4,M3.102 

$7.?B9;9«J 

$1,737,131 

$221,160^096 

^ 1 ^ 2 S a i 7 9 

$32,977,336 

$9^040 

$0 

SS 

$3,518,685 

$3,<KS.034 

$62,298,146 

$5,017,030 

$2,547,533 

3ED.977,192 

$4,448,011 

$95,371,274 

S81,31Qi474 

$5,586,575 

$11,138,766 

$24,726,272 

$140,012 

$4,916,858 

S20.109,?97 

$6,098,646 

$52,^321.519 

$1.7991545 

$263.^4.766 

$61,351,746 

$2,(01,074 

$15,601,102 

V $3,945,478 

$6,786,672 

$1,637;Z24 

$171,369,639 

$390,383,344 

$1^663.189 

$83,271 

$0 

SO 

$23;77B,4ffi 

$858,073 

$11,144,213 

$1,110,912 

$670,000 

$11,158,597 

$908,383 

$30,669.^9 

$30,482,815 

$574,396 

$7.89^357 

$12,496,693 

$115,093 

$948^427 

$4,004,002 

$1,168^537 

$10,061,381 

^ 1 ^ 5 3 2 

-$7:^576^448 

$18,517,017 

$307,041 

$18^037,865 

$897,714 

$983^267 

$89,907 

$^.790,457 

$125,866,836 

$16314.147 

$14,789 

$0 

$0 

^2,254.231 
$4,882,086 

$6,579,437 

$177,TO9 

$3v612.^4 

$4,534,011 

$2,761,872 

$32,883,521 

$1,897,917 

$1.^1,665 

$801,132 

$4,298^838 

^34.278 

$1,258,663 

$13,581,123 

$1,490,106 

$32,138,710 

^84,016 

- -$^880.a>7 

-©73,228 

-$1,456,653 

$«0.805 

$63,696 

$128,768 

$1,716,630 

$4,463,415 

$54,838,887 

$1,352,209 

$341 

$977,585 

$0 

$2,448,133 

30 

$5,082,371 

$1,963,653 

$0 

$ 3 4 , 4 9 1 , ^ 

$2,969,315 

$10,428,453 

$27,612,536 

$2,026,253 

$4,409,853 

$7,686,864 

$0 

$5,287,500 

$10,661,868 

$847,894 

$16,629,478 

$209,151 

$82,967,407 

$18,942,987 

$848,841 

$5,534,114 

$1,076^817 

$1,662,722 

^77,874 

$16,514,319 

$67,849,283 

$4,992,418 

$13,347 

$0 

$0 

Rom 
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Table 8-24 Summarv of Measure Costs bv Proaram -TE 

Sunimasy of F/leasure Costs by Program 

Total Avoid Totai Avoid • 
Participant, Program Costs Energy Costs Impiementati . incentive 

Program Name 
OaocthDadCari^ 

Behaura^ 

L^itHig 

Ccnsumer Bec&ciw:s 

'UxSts & Educaticn 

EEms 
SdUCi&flKE^Dn 

Apfsiiance Tun fci 

HVAC 

SfnaAThssmosi;^ 

Al l iances 

New Homes 

U-!«fewH3mes 

Conwmis^ Ccxmec&s^ 

Audrts&Educaticn-Sa 

^Jdlts & Eduction - LCi 

O i ^ o m & A S n q s - ^ ^ 

Apfj^anoe Turn In - K 3 

I J ^ ^ n Q - S a 

UgHfing-l id 

GcKemmotf Taiff U ^ d ^ 

H V A C - S a 

^?3l iances-Sa 

fcodSeisacs 

^ i c u & x a l 

Q i s t e m - S a 

O j ^ x n - U C t 

HVAC-Ua 

Apfiisnces - L d 

tAeTcart3eSmatettetSPTC^e(^ 

TSDPrc^ais 

Class 
i f ^ 
Res 

Res 

Res 

Ftes 

! ^ s 

Res 

I ^s 

Res 

f k s 

Res 

Res 

U F ^ 

URES 

COM 

fND 

COM 

COM 

COM 

IND 

GOV 

COM 

COM 

COM 

COM 

COM 

iNO 

fND 

IND 

N D 

M ) 

Costs 
$5,486.7^ 

$0 

$3,314,941 

$742,839 

$0 

30 

$0 

$0 

$101,070,876 

$3,572,453 

$2,^1.237 

$6,478,822 

$176^66 

$475 

$3,077,938 

$443,773 

$131522.339 

$0 

$e^3K,091 

$3^021,646 

$1,784,821 

^283 ,727 

^63^%9 

$1,043,452 

_ $1,146,277 

$13,864,404 

$^6 ra ,814 

$6,441,754 

$7,834 

$0 

$0 

Benefits 
$10,24^712 

$1,652,863 

$S,515,ff i8 

$2,359,669 

$1,231,002 

$24,001,508 

$2,059,744 

$48,754,368 

$^,694,611 

$2,734,701 

$1Q.K4,4K 

$11,692,244 

$^5,675 

$5,476^8^ 

$9,<^,70Q 

$7,516,687 

$27,436,593 

$975,710 

$13^271,499 

$78,266,568 

$1,3)5,369 

$11,633,841 

$2,312,354 

$ 4 , ^ , 0 K 

$737,650 

$130,968,396 

$403,883,538 

$^,3f»,^58 

$76,720 

SO 

$0 

Costs 
$ 1 . ^ , 7 0 4 

$1,335.0^ 

$21,643,957 

$1,934,420 

$ 9 7 4 , ^ 

$19,682,278 

$1,710,4^ 

$36,890,876 

$2^728,E51 

$2,482,939 

^,947.963 

i ^ 0 7 2 , « 3 

$140,681 

$4,591,215 

$7,614,304 

^ 3 1 ^ % 3 

$23,(S3.437 

$754,174 

$108.6^912 

^ , 1 0 0 . 0 4 4 

$1,179,815 

^1.299,312 

$ 1 , ^ 2 , C ^ 

$3,736,613 

$681,648 

$101.54^479 

$MB,488,4{» 

$13,5G0,2re 

^ , 1 6 3 

m 
so 

Capacity 
^ , ^ 2 , 0 0 7 

$317,778 

$3,871,711 

$ 4 S ^ 2 ^ 

$256,337 

$4,M9,229 

$349,309 

$11,863,492 

$12;9B6,060 

$S1,re2 
$4,706,501 

$ ^ 6 1 9 , ^ 2 

$115,033 

$ 8 ^ 6 1 3 

$1,443,396 

$ 1 3 X ) . 8 ^ 

$4,383v158 

$221,536 

$29,695,587 

$18,166,524 

$ 1 ^ 5 5 4 

$8,334,530 

S43C^266 

$ ^ 4 4 9 

^ , 0 0 4 

$29.«1,917 

$98,495^132 

$12^805,480 

$11,557 

$0 

$0 

on Costs 
$8,537,9^ 

$1,881,521 

$2,2^.262 

$78,924 

$1,381^122 

$ 1 , ^ , 6 1 7 

$1,069,739 

$13,746,451 

$849,4% 

^64,920 

$357,451 

$1.84^595 

^34,2?B 

$ 1 , ^ ^ 6 6 8 

$7,841,379 

$1.S3.ra3 

$13,867,686 

$309,383 

-$1,864,827 

-^33^828 

-$91^248 

$171,837 

$30,855 

$65,834 

$660,950 

$2.635;aB9 

$4^91^317 

$ 1 , ( ^ 4 6 8 

$312 

$977,^5 

^ 

Costs 
$914,454 

$0 

$1,777,013 

$742 ,8^ 

$0 

Sg;464.171 

$1,141,830 

, $4,033,866 

$12,941,349 

$893,113 

$2,364,151 

$3,3ffiiS21 

$0 

$5.^7.500 

$6,155,876 

$887,547 

$](,177.756 

$87,669 

$3|J.430.207 

$ 1 ^ 5 % , ^ ^ 

$494,875 

$1.87:^^7 

fcl5,142 

l|84a,448 

£228,919 

$9,917,320 

1^094,400 

$4,12^423 

$ia445 
$0 

$0 
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Table 8-25 Savings for Total Economically Achievable by Program-OE 

Summary of Lifetime Measure Savitic|s for Total Economically 
Achievable by Program 

program 
Direct Load Controi 

Behavioral 

Ughting 

Consumer Electronics 

Audits 8t Education 

EEKits 
School Education 

Appliance Turn In 

HVAC 

Snfiiart Thermostat 

Appliances 
New Homes 

LI - New Homes 

Community Connections 

Audits & Educatfcm - SCI 
Audits & Education - LCI 
Custom Buildings - SCI 

Appliance Turn In - SCI 

Lighting - SCI 
Ughting - LCI 
Government Tariff Ughting 

HVAC-SCI 

Appliances - SCI 
Food Service 

Agricultural 

Custom - SCI 

Custom - LCI 

HVAC-LCI 
Appliances - LCI 

MercanSle Self Directed Projects 
T&D Projects 

Class 
Res 

Res 

Res 

Res 

Res 

Res 
Res 

Res 

Res 

Res 

Res 
Res 

URES 

URES 

COM 
IND 

COM 

COM 

COM 
IND 

GOV 

COM 

COM 

COM 
COM 

COM 

IND 

IND 
IND 

IND 

IND 

KW 
45,290 

13,869 

22,182 

4,324 

4,394 

44,126 

3.563 
87,800 

43,795 
1,173 

24.199 
13,331 

129 

1.672 
6.568 
3,155 

16,851 

1,422 
66.629 

21,273 

650 
22.240 

1,403 

2.650 

216 
87,179 

286.829 

30,473 
45 

41,111 

5,708 

f^lWii 
122.592 

113,863 

1.789.431 

200,999 

75,437 

1.546,168 
133,756 

2,918.795 

2.793.994 

186,895 

542.473 
795,948 

3.789 

109.817 . 

819,279 
388,552 

2,075,133 

61,050 
5.511,521 
1,655,3:^ 

62,161 

408,476 

101,202 

274.392 
52,002 

7,430,358 

20.343,941 

866.263 
3,990 

3.176,907 

450,000 

ioupm)m mm. 
i;J.«UMU!Hl», I M M O 
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Table 8-26 Sayings for Total Economicaiiy Adiievable by Program - CEI 

Summary of Lifetime Measure Savings for Total Economicaiiy Achievable; 
by Program 

1 Program 

Qrect Load Confrd 

BehEMO^ 

UgWrng 

Qonsuma-HectrorBC^ 

AixSis& Educati<»i 

EE Kits 

Schoc^ EcKic€dkxi 

Appiiance Turn In 

HVAC 

Smesi Thsmostat 

ApfManc^ 

NewHomes 

U - N e w H o m ^ 

Convni^sty Connecticxis 

Aucgts & Education - s a 

Autfits & Educaticn - LQ 

Qjstopri:&fi^ngs - s a 

^ ^ i a r K ^ T i a n I n - S Q 

Ughlir^g - SQ 

Lighting-LQ 

GcN&nm&rS. TaiHFL^iSr^ 

HVAC-SC! 

j^^:^iarK:^ - SCi 

FoodSKMce 

AgeiaM^sA 

O i s t o m - S a 

CXistom-LQ 

H V A C - L a 

i^^ iancss - L a 

M»c£»^{ie Sdf Onected Prefects 

T&D Ppc^ects 

Class 

Res 

Res 

Rra 

B ^ 

Res 

R ^ 

Res 

l ^ s 

R ^ 

Res 

Res 

Res 

URES 

URES 

CCM 

IND 

CONi 

ocm 
COM 

l^o 

GOV 

C C ^ 

COM 

COM 

COM 

CXiM 

IND 

IhO 

IND 

IND 

{^o 

• k W 

33,436 

9,539 

18.290 

^320 

3,264 

31,^)4 

2,597 

71.273 

32,154 

808 

11.960 

1 4 , 0 ^ 

1 ^ 

1,734 

4,497 

1,302 

11,301 

972 

^ 5 1 0 

20,785 

4 ^ 

22,415 

1.328 

1 , ^ 

112 

^ , 9 3 3 

143,^2 

15,506 

22 

36,946 

0 

rv/iwh 

90,173 

78,316 

1.473,019 

115,513 

5 6 , 0 ^ 

1,117,^3 

97,488 

2,209.603 

1,769,352 

1^,674 

273,441 

650,231 

3,682 

113,906 

544.K39 

160.377 

1,391,6^ 

41,689 

6.888,655 

1.6(^.445 

4 8 , ^ 3 

425,420 

95,190 

1^.421 

40,330 

4,79a266 

10.208.683 

•^©4,610 

2,002 

2,826,553 

0 

iBfRONT 

fim.. .. 
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Table 8-27 Sa\̂ ngs for Total Economically Achievable by Program -TE 

Summary of Lifetime iVIeasure Savings for Total Economically Achievable 
by Program' 

• Program Class kW • IvlWii 
D'rect Load Control 

Beha^ior^ 

U ^ i n g 

CcKisumer Bectroncs 

Audts & EckKsticxi V 

EEKi ts 

^ h o d £diicat!<xi 

j4|3pli£aic^ Turn In 

HVAC 

Smsfft I b ^ m c s t ^ 

^ ^ i a n c e s 

New Homes 

U-NEAA^Hcxnes 

Comrmffuty Ocxvtections 

Audts & Education - S Q 

Audts & Ech jc^ i<» i - ta 

Custom Buildngs - S O 

^ ^ i a n c e Turn In - s a 

U s ^ n g - s a 

Ughtir^ - LCI 

Gov6»nm«it TaiH Lighting 

H V A C - S a 

Aii^iances - SCI 

FoodSsMce 

A g n c d i t i ^ 

C u s t o m - s a 

Custom - L a 

H V A C - L a 

/^^ iances - LCI 

Maicantile S ^ t^r^:ted Rejects 

T&D Projects 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

Res 

URES 

U R E S 

ODM 

\m 
COM 

ODM 

COM 

IND 

GOV 

COM 

COM 

oavj 
COM 

COM 

IND 

IND 

IND 

IND 

IND 

, 12,489 

3,533 

6,353 

881 

1,^49 

12.321 

BSB 

27,569. 

13.731 

354 

7,116 

4 . 0 ^ 

129 

1,619 

1,^1 

1,349 

4 , 9 ^ 

405 

33,2)0 

20,392 

190 

7,803 

636 

884 

63 

33,046 

112,632 

12.193 

18 

20,357 

0 

34.148 

29,003 

511,783 

44,610 

21.439 

431,^)2 

37,488 

854,^)4 

8 5 4 , ^ 7 

K,724 

146,282 

212 , ^3 

3,697 

106,362 

230.235 

166,089 

606,240 

17,471 

2,830,555 

1.576,753 

:ffi.367 

145,065 

45,428 

88,898 

16 , ^0 

2,837.947 

7,988,646 

3^ ,589 

1,567 

1,544,560 

0 

jciuMmm 



MARKET POT£NTlALST{iDYAPR3L2Uii P a g e 1115 

O.X3 cErDR ACHiEVABLE KESULIS 

Achievable potential has been estimated by induding measures that either passed the TRC or are 
important based on their potenHal impacts. The following tables present the Base and High Case 
results of this analysis by Company. The results are calculated on a year-by-year basis. However, 
the tables below only display the years 2017,2021,2026 and 2031. 

The Base (^se Tables: 

For the Base Case, the Appliance Turn in Program accounts for the largest share of residential 
energy savings in both the achievable and economic market potential estimates. Among the 
commercial and industrial programs, the Custom Program is expected to have the largest savings 
impact 

Table 8-28 Base Case Summarv of Measure Enerev Savings bv Program - OE 

Base Case 
Summary of fvl^asure Energy Lifetime Savings by Program 

Program Name Class 
2031 

tSrecJ Load Cortrol 
Be^^Aoeai 
i ^ t x n g 

Cc»isttner SecborUcs 
/^xfits & Ec&x^an 
EEJQts 
Sc^xx^ EdLK:atkxi 
^ ^ i a n c e Turn In 
HVAC 
S m ^ H^rmostai 
^ ^ i a n c e s 
N e w H o r r ^ 
U - Nevv Hcxnes 
Consnunity CoMiecticfis 
AiKSts & a i u c ^ o n - s a 
Au(fits & Bckicmon - LCI 
CXis&»ii B u j d i r ^ - SCX 
A l l i a n c e Ttsn fri - SC! 
U ^ ' r g - ^ : k 
Ligf^ng - LQ 
G o i i ^ n m ^ Tsilf L i ^ r ^ 
HV 'AC-Sa 
P ^ ] S i n c ^ - s a 
Food Sen i le 
j^ 'C^^lSBt 
CiBtOTn-Sa 
Cust«n - t a 
t W A C - L a 
Aj i^ ia ices - LQ 

f ^ s 
R ^ 
Fes 

Res 
Res 
Res 
Res 
Res 
Res 
Res 
R ^ 
Res 
U R E S 
U R E S 
COM 
IND 
COM 
<X»(1 
( X M 
IM3 
GOV 
COM 
COM 
COM 
COM 
COM 
iND 
ItCJ 
IND 

% 4 
37.454 
29.844 

4,754 
3.869 
2S,290 
4.272 
S . 3 ^ 
6.411 

i . i s 
4.894 
2,831 

27 
2.929 
8 . 2 ^ 
3 , 9 ^ 
11,809 

S23 
41.5S0 
11,442 

^ 7 
2,390 
1,034 
3 ,3S 
368 

2 4 , S ^ 
44,159 
3,838 

11 

2 , 3 ^ 
187,123 
149,103 

23,7S2 
18.332 

161,321 
21,341 
1 ^ 7 2 5 
32,028 
5,62D 

2 4 , 4 ^ 
14.144 

188 
14.635 
41,394 
19,632 
58,998 
2,642 

2D7.738 
57,164 
3 , ^ 1 
11,942 
6,168 
16.745 
1.837 

124.544 
220,622 
19.177 

53 

4,611 
187,123 
153.294 

23.752 
18,332 

2D3.871 
21.341 

190.054 
67,034 
9.044 
35,350 
21.133 

188 
14,635 
41.394 
13.632 
88.404 
3,958 

2-G.252 
6 6 , 6 ^ 
4,949 
19,874 
7,524 
21,477 
3,301 

243,019 
419.808 
28.778 

79 

6.303 
187,123 
157.486 

23.752 
18,332 

246.421 
21.341 

^ 3 . 3 8 3 
102,040 
1^468 
AG,:m 
TBJZ^Z 

188 
14.635 
41,394 
19,632 

117,810 
5,275 

276.766 
76.159 
6.617 
27,805 
9,879 
^ , W S 
4,764 

^ 1 , 4 8 4 
618,934 
38,378 

106 

lORGURINC.: . 
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, T3bje.:8-.29 iasje.C^se Sjumra 

Base Case • ' . 
•Summan/ of Measure Energy Lifetime Savings by Program 

^sSl^ 
Prparain Name, Class 

2017 2021 
MWh 

2026 

aned Load Conlrbl ; r 
B^ia(U«aI 
U ^ n g 

Consumer BecbDTUcs 
Mxfits & Educ£^on 
^ K i t s 
St^vad ExiucaSon 
Affiance Turn tn 
HVAC 
SmsaiVmnKssisi 
^ ^ i a v ^ 
NEA^HOT^S 

LI-New Homes 
Comrwnity Corvnec&ans 
MxMs &. BAicafloi - SCI 
Aucfits &. EtSJcation - L a 
Oistom Biilcfings - SO 
Appli£ff)c% Tlan In - SCi 
l i n i n g - s a 
L ^ i t i r ^ - L a 
Go\i^rtfn^t Tariff U ^ n g 
HVAC-Sa 
Ap^isnc^ - s a 
Food^^ce 
AgncxiixJTsi 
Custom-sa 
Custan-La 
HVAC'La 
^ ^ i a n c » 5 - L a 

Bes. <-• 
f ^ s 
Res 

Res 
Res 
Res 
Res 
Res 
Res 
R ^ 
Res 
R ^ 
URES 

ur^s 
COM 
IND 
COM 
COM 
COM 
IND 
GOV 
COM 
COM 
COM 
COM 
COM 
IND 
IND 
IND 

.... - 4 3 2 - ~ ' •• 
^,266 
26.060 

3.381 
2.677 
22,451 
3.009 
20,479 
3.883 
722 

2.TD3 
2.313 

26 
3.033 
5.836 
1,719 
7.92D 
3 ^ 

58.255 
12,581 

513 
Z631 
911 

1,895 
256 

16.054 
22.159 
2,408 

5 

2,160 
1^,231 
130*200 

16,892 
13,376 

112.168 
15,035 

102.314 
19.398 
3,336 
13.502 
11.^4 

183 
15,180 
29,158 
8.586 

39,567 
1,322 

291,045 
62.855 
Z565 
13,146 
4 , ^ 1 
9.456 
1,277 

80,:S9 
110.709 
12.030 

27 

3,42? : 
126.231 
133.152 

16,832 
13.2f75 

142.146 
15.0^ 

153.478 
40.4:S 
5,804 
19,039 
17,313 

183 
15.180 
29.158 
8.6K 
53.288 
2 , ^0 

339.399 
73.299 
3 .6^ 
21.907 
6.663 
10.973 
2 . 4 ^ 

156,310 
210,662 
18,069 

41 

4.683 
126,231 
135.105 

16,892 
13,375 

172.123 
15.035 

204,641 
61.460 
8.001 

24.576 
23.072 

183 
15.180 
29,168 
8,586 
79.009 
3.838 

387,'ra3 
83,742 
5,173 
30.668 
8.776 
12i480 
3,601 

2^361 
310.614 
24,109 

54 

wm 
1 lapoetaa, t fMJ>i» 
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I able 8^50 Base Case Summary of Measure Eneray Savings by Program - TE 

Base. Case 
Summaiy of Measure Energy. Lifetime Savings by Program 

Program Name Class 
2021 
MWIi 

2026 
MWh 

2031 
MWli 

Direct Load Cotfit^ 
B^iauc^ 
U^TXi 
ConsiMfi&rEiecirtxics 
Auc^ & Bjucaticn 
EEKIte 
S<*KX)I EducaHon 
Ai^izsiceTwnbi 
HVAC 
Smart "flifiiTrfflstat 
Aippiianc^ 
New Homes 
U-New Homes 
Cammg&y Connectors 
AucSts & EducaUon- s a 
Aixfits & BfeJcaHon- L a 
Custom BUIcSngs r s a 
ARjUance Tian t n - s a 
L ^ h 8 i ^ - s a 
Ughting-La 
Govenm^it Tal? L J ^ r ^ 
HVAC-Sa 
App^nces-sa 
Food^^vice 
AgricUtivat 
Custom-sa 
Custom-La 
HVAC-La 
Appltsices-La 

R ^ 
Res 
Res 
Res 
R ^ 
Res 
R ^ 
Res 
Res 
R ^ 
Res 
Res 
U f ^ S 
URES 
COM 
IND 
COM 
COM 
CCM 
iND 
GOV 
COM 
COM 
COyl 
COW 
COM 
IND 
1M> 
IhSD 

1 ^ 
9,338 
8.790 

1,292 
991 

8.674 
1.155 
7.561 
1.888 
335 

1.374 
• ^ 5 

26 
Z837 
2.130 
1,766 
3.450 
154 

22,341 
11,^3 

3QD 
832 
434 
990 
112 

9.601 
17,340 
1,891 

4 

793 
46.^1 
43,914 

5,^^7 
4.952 
43,334 
5.768 
37.773 
9.433 
1,675 
6,866 
3,772 
184 

14,175 
10.640 
8,8S 
17,236 

7 ^ 
111.615 
56,7^3 
1,497 
4.157 
2,171 
4.948 
561 

47,965 
86,634 
9,447 

21 

1.243 
46.651 
44 ,9^ 
6.457 
4,3K 
54.8^ 
5.768 
5S.662 
19,6S 
2 . 6 ^ 
9.862 
5.653 
184 

14.175 
10.640 
8,as 
s.a27 
1,152 

130, i a 
66.202 
ZfflB 
6,944 
3.195 
6,132 
1.0^ 

93.118 
164,850 
14,191 

31 

1.633 
46;651 
^ .011 

6.457 
4 . 9 ^ 
66:336 
5,768 
ra;551 
29;S31 
3.715 
12^859 
7.533 

184 
14. i r e 
10.B40 
8.825 
34.418 
1.5^ 

148,702 
75,633 
3,020 
9.731 
4,221 
7.437 
1.5C» 

133.271 
243.066 
18.935 

42 

When iJie market potential for demand savings are analj^ed for liie residential programs, liie 
Appliance Turn in Program is expected to produce the greatest level of saving. Again, for fee 
commercial and industrial programs, the Custom Program will generate the largest demand savings 
of the programs in that sector. 
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Table &-31 Base Case Summary of Demand Savings by Program - OE 

Base Case 
Summary of Measure Demand Lifetime Savings by Program 

Program Name Class 
2017 
kW 

Dit&AloadCatitixA 
Q t̂iBfiotsS, 
Lighting 

Cc^^isn^ Electronics 
Audits & Education 
EEKits 
Schoc^ EckK^o i 
A i ^ ^ c e T U m l n 
HVAC 
Smsfft Th^mostat 
Ap^lanc^: 
NewHomes 
U-NevvHcMnraj 
Comnumlty CcHinectlcx^ 
Audits & Etfticalion - s a 
Aucgts:& Ec^jcatlon - LG 
Custom BuilcOngs - s a 
^ ^ i » i c e l i sn In - SCI 
Ughting - s a 
UgtiSng^La 
GcA^nrn^iA Taiff UgfiHng 
HVAC-Sa 
Af^!£ffK%s - SCI 
FoodS^Mce 
AgrlctdtWEd 
Custom - SC! 
Cust<»Y) - LCI 
HVAC - LCi 
Al^iam^es - L a 

ftes 
f%s 
Res 

Ftes 
Res 
Res 
R ^ 
Res 
Hes 
Hes 
Res 
Res 
URES 
URES 
COM 
IND 
COM 
COM 
COM 
ircj 
GOV 
COM 
COM 
COM 
COM 
COM 
IND 
IND 
IND 

4.813 
4.276 
3.155 

653 
601 

4.314 
533 

5,409 
1,760 

73 
2.266 
667 
13 

334 
334 
449 

1,348 
^ 

6.80Z 
2.142 

64 
1.476 

i a 
223 
22 

3.984 
7,791 
2,282 

1 

24.046 
21.361 
15,763 

3.254 
3.0(E 
21.554 
2,664 --
27.023 
8,741 
364 

11.319 
3,330 

90 
1.671 
4,665 
2,241 
6,735 
461 

33 .^5 
10.7D0 

322 
7.375 
628 

1.113 
108 

19.903 
3S.926 
11.400 

6 

24.046 
21,351 
16,202 

3,264 
3.002 
27.254 
Z664 
41,948 
17,253 
-585 
16,987 
4.990 

90 
1.671 
4.665 
2:241 
10,092 

^ 1 
. 39.631 

12.478 
485 

13.179 
956 

1,862 
1 ^ 

39.368 
76.664 
17.084 

8 

24.046 
21*361 
16,641 

3.264 
3,002 
32.955 
2.664 

56,874 
25,78B 

807 
22,^4 
6.650 

90 
1,671 
4.665 
2,241 
13,449 
^ 1 

45.277 
14.^5 

649 
16.983 
1.283 
2,611 
216 

58.833 
114,402 
22.767 

11 

MCDCi^Itei*1i<<'*° 
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I abie S-32 Base Case Summary of Demand Savings by Program - CEI 

Base Case 
Summary of f^easure Demand Lifetime Savings by Program 

Program Name Class 
CHrect L D ^ CcKitre^ 
Behav i t ^ 
Ughting 

(:>:ff^taner Etec^onics 
Aucflts & EducsHwi 
£EI<3ts 
S< îO(:̂  Educafitxt 
Appiias)ce Twn fn 
HVAC 
Smar t lhemoste t 

App^iwK^es 
N e w H o m ^ 
U-NewH(»n ra 
CcKYimtffufy Cc?tnec^ic»i5 

AucSts & EcbcaOon - SCI 
AucQts & Ec&icafirai - LC^ 
Cust<»n BtHIcSr^ - SCt 
A | : ^ s i c e "Rsn In - S G 
L^hUng - SC! 
L^hf i r^ - LCI 
eovenmiwrt Tariff LighSig 

H V A C - S a 
A p i ^ a i c e s - S O 
F o o d S s v c e 
A^icUSxffsi 
C^tOTfi - SCi 
C i ^ tom - LCi 
H V A C - L a 
A j ^ I ^ i c e s - L O 

R ^ 

tr^es 
R ^ 

R ^ 
Res 
Rs& 
Res 
Rsa 
Res 
Res 

l ^ s 
Res 
U F ^ S 
U R E S 

COM 
9 iD 
COM 

eoM-
COM 
B«© 
GOV 
CXM 
COM 
COM 
COM 
COM
BED 

mo 
mo 

3,589 
2,884 
2,755 

464 
438 

3,002 
376 

4,637 
1,^)8 

48 
1,140 
702 
13 
347 
677 
1 ^ 
904 
67 

9,438 
2.357 

46 
1,537 
113 
72 
7 

Z ^ 5 
3,910 
1,163 

1 

17,932 
14,410 
13.765 

2.318 
2,190 
14.999 
1,877 

23.168 
6.037 
239 

5.693 

3,505 
90 

1,733 
3.385 
% 0 

4,517 
336 

47.154 
11.774 

230 
7.680 
563 
359 
35 

12,767 
19.533 
5,808 

3 

17.932 
14.410 
14,075 

2,318 
2,190 
19.015 
1,877 

36,182 
11.885 

385 
8,486 
5 , S 4 

90 
1.733 
3,385 
980 

6,768 
503 

54,988 
13.730 

347 
13,655 

856 
^ 0 
63 

25.232 
38,470 
8,^)5 

4 

17.932 
14.410 
14.384 

2.318 

2,190 
23.032 
1,877 

49.196 
17.732 

530 
11,278 

7,001 
90 

1.733 
3,385 
980 

9,019 

671 
62.822 
15.686 

464 
19,631 
1.148 
822 
71 

3 7 . ^ 7 
57,.W7 
11.602 

6 

BOURFRONT 
^̂ 1̂ .NĈ  
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Table 8-33 Base Case Summary of Demand Savings by Program - TE 

Base Case 
Summary of Measure DemanclLifetime Savings by Program 

Program Name Class 
2017 
kW 

Direct Load Q»ibic^ 
B^iavlcxal 
LighUng 

Coisumer Electnsnics 
Audits &. Education 
EElQts 
Schoi:^ EAicatiwi 
Af^i&\ce Turn In 
HVAC 
Smart Ihennostat 
/ ^ i ^ i c e s 
NewHcm^ 
U-NewH(»rtes 
Commtaiify Connec^fnx^ 
Audits & Education - s a 
AucRts & EchJcaSon - L a 
Cust£»n BullcSr^ - SCI 
A^fance Tinn In - s a 
UghBng-SCI 
Ugimng - LCI 
Gov«Tun«T(l Tariff Lighting 
HVAC-Sa 
Appilsiic^ - SCI 
FoodSi^Mce 
Apictiti&al 
CXstom-SQ 
Cust(»n - LCI 
HVAC-LCI 
Af^isuices - LCf 

Res 
Res 
Res 

Res 
Res 
Res 
f ^ 
R ^ 
Res 
f ^ 
R ^ 
Res 
URES 
URES 
COM 
IND 
COM 
COM 
COM 
iND 
GOV 
COM 
COM 
COM 
COM 
COM 
IND 
IND 

m̂  

1.280 
1.066 
9229 

176 
162 

1.159 
144 

1,712 
535 
22 
675 
203 
13 

334 
212 
202 
394 
27 

3.502 
Z 1 3 0 

19 
513 
55 
GO 
5 

1,518 
3,059 
910 
0 

6,393 
5,326 
4,643 

880 
811 

5,792 
720 

8 . ^3 
^674 
110 

3,372 
1,015 

90 
1,618 
1,211 
1,007 
1,968 
134 

17.494 
10,640 

94 
2.564 
272 
298 
26 

7.584 
15.285 
4,549 

2 

6 . ^ 3 
5.326 
4.753 

880 
811 

7333 
720 

13.358 
5,196 
176 

5,053 
1.K2 

90 
1.618 
1.211 
1.007 
2.94S 
200 

20.4ffiJ 
12,408 

142 
4 , ^ 4 
415 
497 
39 

14,960 
30.104 
6,817 

3 

6,393 
5 . 3 ^ 
4,863 

880 
811 

8,874 
720 

18,183 
7.718 
243 

6.733 
2,028 

90 
1.618 
1.211 
1,007 
3,929 
267 

23.307 
14,176 

190 
5.6S 
558 
696 
52 

22 ,3^ 
44,923 
9 . 0 ^ 

4 

The program and partidpant costs ai^ shown for each Company in the tables below. The number of 
participants represents the total number of customers or the total number of items (i.e. CFL kits^ 
Commercial Lighting Fixtures} in each program. Also, customet^ may participate in multiple 
programs tn the year and will be counted in each program. Participant costs are derived based 
upon the expected mix of measures installed under the programs. Utility costs are higher in the 
first five years due ta> the initial use of direct load control programs to meet peak reduction goals. 

Table 8-34 through Table 8-36 show the total costs by Company. 

)URi=RONT 
aGUP4MC: 
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i able 8-37 through Table 8-39 show the breakdown of the utility a>sts by incentive and program 

costs. 

Table 8-34 Base Case Achievable Results and Costs - OE 

'Base Case 
Achievaiiie Results and Costs 

YEAR 

YEAR 

YEAR 

2017 : 2021 
Nevs; f^rt iap^ns 
Paticipait Costs 
UUiity Costs 

Total Costs {$} 

$11,472,472 
$49,248,030 
$61,977,030 

$111,225,060 

$11,472,497 
$49,^ ,657 
^8,574,591 

$108,840,248 

$1,784,788 ; 
$26.6^,219 
$22,424,891 

$49,120,110 

$1,784,788 
$26,695,219 
$22,424,891 

$49,120,110 

NA 
$513,227,596 
$534,240,911 

$1,047,468,507 

Table 8r35 Biase Case Achievable Results and 0>sts - CEI 

Base Case 
Achievable Results and Costs 

^tew Pffltidpante 
Particqsait 0)ste 
m m Costs 
Total Costs ($} 

$14.391;177 
$45,832,840 
$46,982,109 

$92,814,949 

$14;391,202 
$45,850,466 
$46,IK7,952 

^^909,419 

$2=282,693 
$19,294,^4 
$14,792,286 

$34,88^91^ 

- $ 2 , 2 ^ 6 9 3 
$19,294,684 
$14,792,286 

$34,086,963 

NA 
$422,146,291 
$382,940,257 

$SOS,08&,S48 

Table 8-36 Base Oise Achievable Results and Costs - T E 

Base Case 
Achievable Results and Costs 

Totai of Aii 
Years 

ToralofAII 
Years 

TotalofAIi 
Years 

I'few P^tidparte 
Psstidps^ Costs 
Utiiity Costs 

Totai Costs ($) 

$6,802,770 
$22,483,1^ 
$24,646,684 

547,1^.853 

$6,802,795 
$22,500,796 
$23,722,527 

$46,223,322 

$1,097,080 
^ , ^ 4 . 5 6 8 
$8,348,080 

$18,042,648 

S1,O97,0BQ 
$9,694,568 
$8,348,080 

$18,042,648 

NA 
3^)9,^6,780 
$^36,821,077 

$416,217,858 

IHARBOURFRONT 
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Table 8-37 Base Case Utilftv Program Costs - OE 

Base Case 
Utility Program Costs (S) 

Utility Program Costs (S) 
Implementation 
Incentives 
Total Coste $ 

$31,711,377 
$30,265,653 
$61,977,030 

$29,308,938 
$30,265,653 
$59,574,591 

$10,942,886 
$11,482,004 
$22,424,891 

$10,942,886 
$11,482,004 
$22,424,891 

Table 8-38 Base Case Utility Program Costs - CEI 

Base Case 
Utility Program Costs (S) 

Utility Program Costs fS) 
Implementation 
Incentives 
Totai Costs $ 

$20,644,591 
$26,337,418 
$46,982,109 

$19,720,534 
$26,337,418 
$iW,057,952 

$6,610,325 
$8,181,960 
$14,792,286 

$6,610,325 
$8,181,960 
$14,792,286 

Table 8-39 Base Case Uttlitv Procram Costs - TE 

Base Case 
Utility Program Costs ($) 

Utility Program Costs {S) 
Implementation 
Incentives 
Total Costs $ 

$11,085,942 
$13,560,742 
$24,646,684 

$10,161,785 
$13,560,742 
$23,722,527 

$3,940,682 
$4,407,398 
$8,343,080 

$3,940,682 
$4,407,398 
$8,348,080 

. (OURFRONT 
RGURING... 
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I'fte tables below show the results for the cost-benefit analysis for the individual program 

Table 8-40 Base Case Summary of Measure Teste by Rragram - OE 

Summary of Measure Tests by Program for Base Case 
Year 2026 • 

Partlciparit 
S u b P r o g r a m N a m e 
aPBct Load Control 
B ^ i a u o ^ 
l i n i n g 

Consiffner Bectroracs 
A^sMs& Education 
B B m s : 
Schdcl Educ^<s^ 
Appliance Tum In 
HVAC 
^ n a f t l h s m o s ^ 
A i^ ia i ces 
NewHcxnes 
U-NewHomi^ 
Coitvra^iify Qxmecticxis 
AucSts & Ec&ic^ion - S a 
Audts & Bi icaSon - L a 
CXistom SalcSf^s - s a 
fi^iance Turn In - SQ 
U ^ n g - S a 
L ^ ] i t r ^ - L a 
Govemmeni Tanff U g ^ n g 
HVAC-SDI 
A i ^ r ^ K ^ s - SCI 
R x x j ^ ^ c e 
Agna^imeA 

Custean-Sa 
Custom-La 
H V A C - L a 
AppiiatK:es - L d 

C l a s s 
Rss 
Res 
Res 

Res 
Res 
Rss 
Res 
R ^ 
Res 
Res 
Res 
Res 
U F ^ S 
URES 
C C ^ 
IhSD 
COM 
COM 
C O ^ 
IND 
GOV 
C C ^ 
COM 
COM 
COM 
CCM 
ilSD 

il>D 

IND 

Utility Test 
Q.OQ 

0.00 

2.75 

0.00 

0.00 

2.04 

Q-OQ 
3.60 

3.02 

1 . ^ 
4.26 

2.41 
0.00 
0.(X) 
0.00 
0.00 
1.70 
3.57 
3.52 
3.56 

14.89 
5.64 
3.67 
6-66 
1.12 
9.74 
3.45 
5.49 
6.20 

TRC Test 
0.81 
1.13 
4.35 

1.78 
0.96 
2:53 
1.05 
Z98 
0.46 
0.64 
2 . ^ 
1-27 
0.43 
1.03 
a 9 4 
3.21 
0.98 
Z96 
1.48 
1.86 
1.89 
Z10 
Z14 
Z70 
0.51 
4,96 
2.22 
Z91 
4.83 

Test 
1.20 
0:00 
2.50 

0.00 
0.00 
0;00 
0;QQ 
0.00 
0.87 
1.57 
6.91 
a f f i 
O.QO 
0.00 
0.00 
0.00 
4 . ^ 
0.00 
3.61 

ao3 
Z 3 6 
3.44 
6.17 
7.94 
1.44 

21.99 
14.39 
6.56 

20.CK) 
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Table 8-41 Base Case Summarv of Measure Tests bv Program -CEI 

Summary of FVleasure Tests by Program for Base Case 
Year 2026 

Sub Program Name Class • Utility Test TRC Test 
Participant 

Test 
Dnect Load Oxitiol 
Bi^iaMord 
Ughtir^ 

Consimi^ Secborycs 
Auc£te & Educadcn 
EEIt i ts 
& ^ i o d Educati(^ 
^ ^ i a x : e Turn In 
HVAC 
Smart Ib^mostet 
^ ^ i a n c ^ s 
New Homes 
U - N e w Homes 
Oorrmuoly CorviecbcKis 
Audits & Education - S a 
Audts & Educagon - LO 
CXistom Buildings - s a 
Aji^ianceTum ki - & ^ 

u^'r^ - sa 
Ughtir^-La 
Gcpj^T^m^a. Tsffiff U ^ r ^ 
H V A C - S a 
^ ^ i a n c ^ s - s a 
FoodSsTMce 
A^cdi turs i 
C u s t o m - s a 
CXistom-La 
H V A C - L a 
Ap^i^ianc^s - LCI 

Res 
Res 
Res 

Res 
Res 
Res 
Res 
Res 
Res 
Res 
Res 
Res 
URES 
U R E S 
COM 
IND 
COW 
COV^ 
COM 
IND 
GOV 
COM 
CC8^/I 

COM 
COM 
C O ^ 
IhO 
IND 
IND 

O.OQ 

0.00 

2.75 

0.00 

0.00 

2.04 

0.00 

a 6 2 
3.01 
1.92 
4.27 
2.92 
0.00 
0.00 
0.00 
O.OQ 

1 . ^ 
3.24 
3.54 
a56 

1 6 . ^ 
5.39 
3.57 
6.12 
0 . ^ 
9.55 
3.45 
6.07 
a i 9 

0.80 
1.04 
4.54 

1.78 
0.96 
Z53 
1.05 
Z99 
0.46 
0.63 
Z01 
1.54 
0.42 
1.07 
0.92 
2.85 
a89 
Z68 
1.47 
1.86 
1.64 
ZOO 
Z22 
Z41 
0.39 
4.67 
Z22 
Z69 
4,83 

1.20 
0.00 
Z50 

0.00 
0.00 
0.00 
O.QO 

0.00 

0.84 

1 . ^ 
7.14 

4.32 

0.00 

0.00 

0.00 

0.00 

4,44 

0.00 

3.56 

5.04 

Z12 
3.08 

a75 
7.10 

121 
20.33 

14.39 

6.32 
20.00 

^OUiy'RONT urn 
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1 able 8-42 Base Case Summary of Measure Tests bv Program - TE 

Summary of FVleasure Tests by Program for Base Case 
Year 2026 

Sub Program Name 
Participant 

Class Utility Test TRC Test_ Test _ 
LSnsct Load Control 
B^^avioral 
U c ^ i r ^ 

Gonsian^ Becfawacs 
Audts & EchjcatKX) 
EEKits 
Schod Ecfejcatton 
ApfilBnce Turn h 
HVAC 
Smart "Fh^rrrastet 
A ^ i s i c e s 
htew Hemes 
IJ-N€AiV Homes 
C«rmuff»ty Collections 
Aucits & Education - s a 
AucSts & Education - L a 
Custom BLBldn^ - S a 
^^^i£nce Turn b% - SO 
U ^ i r ^ - S a 
U ^ f ^ - L a 
GQ\or^ti€^ Taiiff U^^ r ig 
H V A C ' S a 
A l i e n e e s - S C ^ 
FoodSavice 
Agncuiiursi 

Custom-sa 
Custom-La 
H V A C - L a 
A^^ianc^s - L a 

Ftes 
Res 
Res 

Res 
R ^ 
R ^ 
R ^ 
Res 
Res 
l ^ s 
Res 
R ^ 
U F E S 
U F ^ S 
COM 
tl^D 
COtfl 

coyi 
C O ^ 
1 1 ^ 
GOV 
COM 
ODM 
COM 
COM 
COM 
IhO 
IND 
IND 

0.00 
0.00 
Z75 

0.00 
0.00 
Z04 
O.OQ 
a 4 4 
3.02 
1.94 
4.34 
Z14 
0.00 
0.00 
0.00 
O.OQ 
1,56 
3.07 
3.45 
a56 

^ . 8 1 
5.70 
a58 
6,54 
•i.06 
9.42 
3.46 
5.03 
6.16 

0.79 
1.00 
4.50 

1.79 
0.96 
Z53 
I.Cffi 
Z81 
0.47 
0.63 
Z22 
1.13 
0.42 
1.00 
0 . ^ 
Z82 
0.90 
Z51 
1.37 
1.86 
1.13 
Z11 
Z19 
Z59 
0.46 
4.52 
Z22 
Z67 
4 . ^ 

1.20 
0.00 
Z50 

0.00 
0.00 
0.00 
O.QO 
0.00 
0.87 
1 . ^ 
6.72 
3.28 
0.00 
0.00 
0.00 
0.00 
4.48 

aoo 
3.27 
5.04 
1.59 
3.45 
6.66 
7.51 
1.34 

19.69 
14.39 
6 . ^ 

20.00 

iBXMOURfRQNT 
)#.|.NC. , 



MARKET POTENTIAL STUDY APRIL 2016 P a g e 1126 

The costs and benefits for the programs are shown below. These were the components used in the 
cost-efifectiveness analysis to calculate the cost-benefit ratios described above. 

Tabie 8-43 Base Case Summary of Measure Costs & Benefits - OE 

E a s e C a s e [ '• ' ' 

Summary of Measure Costs and Benefits by Class and Prograiii 
Avoided . Avoided Total Utility 

Participant Program Energy Capacity Budget Incentive 
RESIDENTIAL PROGRAfv/[S . Year Costs Benefits Costs Costs Costs Costs 
D m d Load Corsica 

B&ra>iarsi 

UghSng 

Oxt^xiKfE^x^panics 

Aixlite& e^KsSan 

EEKits 

Scnooi Education 

f^Pfi^nceJfxnit 

iWAC 

Smart Thsrmcstat 

P-ppS«Kes 

New Homes 

2D17 
20B1 
2EE6 

2031 
2D17 
2D21 
2Q2B 
2031 
2D17 
2021 
2Q2S 
2031 
2017 
2021 
2S2E 
2031 
2017 
2cezi 
2026 
2D31 

auir 
2021 
2 0 S 
2B3f 
2017 
2sm 
2626 
2031 
2017 
2£E1 
2 0 ^ 
2IH1 
2017 
2021 
20aB 
2031 
2017 
2021 
2S2B 
2ffi;i 
2017 
20Zi 
1SSB 
2031 
a j i 7 
2021 
^126 
2031 

1 1.?a?93! 

2Si72E 
C 

1,^7,480 

wm 
31S;433 

C 

• c 

0 
0 

0 

• 0 

i g j ^ i s B 

13.131.63Q 
738.978 

451.5ffll 
812.468 

331.516 
1,0*0,917 

^ ^ _ 
52),45B 

-3^6^045 
4 , 3 2 ^ ^ 1 

1^,366 

^3.547 
2.000/416 
2.56^198 

0 
0 

12.63^476 
15,038,337 

SS7.4GB 
669,633 

1,720.662 
2 .0^223 

0 
0 

592,^6 
761.067 

0 
0 

8.412.547 
10.184.377 
3,243,^4 
3.960.090 
1.099,775 
1.330,343 

0 
0 

10.663.868 
i2.raa223 
7.79^946 
9.377.102 
4.919,069 
5.804.625 
7.9^,153 

10.4fil.042 
569.784 
676,100 
503,9^ 
^ . 8 2 3 

3.194.896 
3.612.844 
2,374,0« 
2,792.860 
2,1(K.862 
2.489,759 
1.484,032 
1,^3.347 

2A&.2S3 
292.147 
193,^6 

233.547 
1,815,818 
2.137.754 

0 
0 

10.718,582 
12,727,101 

4ra.i23 
580,769 

1.408.346 
1.67^120 

0 
0 

4 ^ 0 3 1 
58S.656 

D 
0 

6.903.6&2 
8.235t167 
2,663.723 
3,305.393 

91^265 
1.089,406 

0 
0 

8.175.811 
9.711,722 
5,974.524 
7.314,{ffi2 
3.447,279 
4,072.743 
5,802.758 
7.^5.277 

518,009 
614,532 
461,654 
®r,674 

1.725,548 
^Ki2.122 
1.337,^4 
1.61^394 
1,513.371 
1.794.834 
1.091,523 
1,306.387 

3,422,812 
4.0TO,234 

0 

0 
364.5^ 
427,443 

0 
0 

1 .917 . ^ 
2,311,107 

78 .^6 
SS.E^ 

312,316 
386,103 

0 
0 

123,3^ 
172,411 

0 
0 

1.505^885 
1,9^,211 

579,962 
654.697 
1^,S09 
240,937 

0 
0 

2.487.€67 
3^078,501 
1,822,422 
2.063^040 
1,471,790 
1.731.883 
^ 1 ^ 3 ^ 
aa)5,755 

51.775 
61.568 
42.345 
4^150 

1,469,348 
1.im?22 
1,036,188 
1,177,456 

693,491 
^ 4 , ^ 5 
392,502 
447,559 

3.882.612 
3.882.612 

0 

0 
2,269.^0 
2.^9.680 

0 
0 

2,097.024 
2,097.024 

138.399 
138.399 
R)5,871 
G05.871 

0 
0 

^ ^ . o o s 
79aODS 

d 0 
4,CE7,1TO 
4.027.176 
1,061.770 
1,061,7ra 
1.^3.093 
1.263,093 

0 
0 

4,237,539 
4,297.®9 
2,156.482 
^156^482 
1,715.477 
1.715.477 
1.7^290 
1,792,29c 

3 ^ 0 7 8 
323.078 
197.437 
197.437 
924.2B5 
924,:ffl5 
34^631 
346.631 
^ 7 . 0 ^ 
S27.085 
.^3.542 
463,542 

: ^ 3 9 8 
3 ^ 3 9 8 

0 

0 
0 
0 
0 
0 

796.211 
79^211 
1C».164 
I t s . 164 
549,999 
549.999 

0 
0 
0 
0 
0 
0 

3.322,403 
3,322.403 

S76/406 
876.406 
G09.S66 
a)%666 

0 
0 

8 B ^ ^ 3 
882.683 
446.484 
446.484 

1,528.398 
1,5^338 
1.671,933 
1,671.9^ 

184.745 
184.745 
112.899 
112,899 
746.472 
746,472 
306,404 
308,404 
5 3 1 . ( ^ 
531.080 
^ . 5 4 0 
265.540 
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Base Case 
Summary of Measure Costs a.ncl Benefits by Class and Frogranv 

Avoided Avoided Tota! UUIity. 
Participant Program Energy Capacity Budget • incentive-

Year • * Costs Benefits Costs Costs - Costs Costs 
iCOf,1f,1ERC!ALPRCGR.Ar,^S • • 
/Ux f ts S EdtKiabon ' s a 

Custom euiangs - s a 

fi^i^K0 T i m in - s a 

L i t f « n q - s a 

H V A C - S C I 

/^^^ntsx^s - s a 

F t o d Sendee 

f v ^ a i i i x 3 i 

oi^om-sa 

^ 1 7 

2021 
2026 

2 )31 

2017 

2121 
2026 

2031 

a j i 7 

2021 
2 0 % 

2031 

2017 

2321 
2126 

2031 

2 ) 1 7 

2021 
2025 

2 ) 3 1 

Z117 

2021 
2126 

2031 

om? 
2021 
2 ) 2 6 

2 ) 3 1 

2Q17 

2021 
12Q2B 

2031 

2017 

2021 
2026 

2031 

C 

3.397.52J 

1 . ^8 .7S : 

i 

c 
15.539.i^3 

7 8 4 , 8 ^ 

575,TO7 

146.757 

74.5G1 

2 6 4 , 6 ^ 

132.34a 

^ 9 . 8 ^ 

2 . ^ 1 1 1 

1,547,5ffi 

5^2QJ,€13 

6.2a6.4KJ 
Q 

0 

7 . 5 1 3 . 1 ^ 

8,892,371 
5 , 3 ^ 3 ^ 

6.354.597 

221,634 

264,5W 
159.431 

132,019 

27,604.«!2 

32.846,934 
^ 5 2 0 , ^ 

7 .7^ .SZ4 

^107 ,547 

^494 .614 
2 , a « . ^ 4 

2.73; ,bU/ 

4 6 6 , ^ 3 

^ 4 , 3 7 2 
337,69Sj 

404,294 

1.1K,388 

1 .420,^4 
7 ^ , 6 1 7 

912/443 
184.S31 

2 1 9 . C ^ 
1 ^ , 5 7 1 

2 ^ , 2 3 6 

1^104,^^2 

19.044,586 
21 .84^072 

25,W9,611 

^429 ,212 

5 .S3 .975 
0 

0 

S.312.872 

7.488,965 
4 . 5 K . 2 E 

5,449.459 

171,123 

293.218 
1 2 4 . ^ 

13^890 
2 1 , M 1 . 0 r a 

; ^ 5 4 7 . 5 3 5 
i%1B4.0^ 

6.211.35^ 

954,574 

1,132.476 
1,036,3731 

1.244,706 

382.987 

454.691 
277,13? 

3 3 5 . « 9 

1.03a543 

1,225.403 
614.5SB 

7 ^ . 5 5 4 

1 ^ . 6 9 4 

1 9 ^ 5 7 1 
182.8<^ 

22B.729 

1 2 . 5 6 ^ ^ 
14^97.708 
17,249.923 

20,645.30) 

831,401 

973,496 
0 

0 

1.2)0.268 

1,405.406 
793.731 

« % 1 3 B 

50.511 

61,486 
34,537 

39.129 

^063 ,533 

7,099.£Q9 
1.336.641 

l . f f i4 ,154 

1,152.973 

1.3K^138 
1.309,982 

1,.«2.901 

8 3 , S » 

9 9 . ^ 1 
6 0 . ^ 7 

^ 8 ^ 

164,846 

195,452 
1 5 1 , 0 « 

171.80) 

19,238 

22.S2S 
1 2 . 7 » 

14,317 

3.541.172 

4 .14^878 
4,599.149 

5,244.231 

5.513,112 

^513 ,112 
0 

0 

5.574.862 

5.674,862 
2.837.43-! 

: i837.431 

89.510 

89,510 
4 4 . ^ ^ 

44,755 
6.431.471 

6.431.471 
1.071,912 

1.071.912 

4 i : ^ 8 { K 

402,802 
253,563 

253.563 

112,2)0 

112.200 
5 ^ 7 3 4 

56,794 

261.217 

261,217 
7 1 , ^ 9 

71. f f i9 

190 ,7K 

190,765 
167.313 

167,319 

1 . 7 ^ 5 8 6 

1.742.586 
1.515,884 

1.51^884 

2.214.K)6 

2214,306 
0 

0 

1,803.430 

1.803,430 

901.715 

901,715 

1S.032 

18.032 
9,016 

9,016 

^766 ,436 

6.766,436 
1.1Z7.733 

1 , 1 2 7 , 7 ^ 

3f f i .776 

3K,7re 
231.487 

231,487 

H » , 3 7 7 

105,377 
^ , 4 9 3 

53.^^9 

2 ^ . 1 7 6 

2 ^ , 1 ^ 
65,38. 

^ , 3 8 1 

51,088 

51,088 
4 2 , 7 ® 

42,789 

1 . 3 ^ . 6 ) ^ 

1 ,K5,575 
i , i 4 3 , i : s 

1,143.135 

INDUSTRIAL PROGRAMS 

U ^ t i a n g - i - d 

Cuslom-lJCa 

2017 

2021 
2026 

2J31 

2 ) 1 7 

2021 
2126 

2031 

2 ) 1 7 

2D21 
:S!CS 

•20&% 

I M A ^ . ^ r . F i i l ^ y . L - ' . - ^ ' : L - ! ^ X I . - . V r - . ; i 

D 

3 . 1 ^ 8 5 1 

522,142 

4.216,806 

3,653,429 

2,958,926 
0 

0 

8.011,512 

5^472,775 
1 , ^ 1 2 5 

2.236.126 

28 ,867.7K 

34.148.881 
37.837.44? 

44.84^981 

2,491,279 
0 

0 

5,104,466 

7,239,a)3 

1.467,720 
1,756,751 

22,069,372 

^ . 1 7 8 . 7 S ) 
^ ,Ce6 .481 

34.838,304 

^ 9 . 3 8 8 

467,647 
0 
Q 

1 .aJ7 ,0« 

2 . 2 ^ 9 7 2 
420.404 

473,375 

G,^S.374 

7,970,121 

8.raQ,9ffi 
10.010,777 

790,917 

790,917 
0 

0 

1 , 8 ^ . ^ 7 

1 . 8 ^ 3 9 7 
316.400 

316,400 

11.154.194 

11.154,194 
9 , 5 4 5 , ^ 1 

9.545,401 

^ 8 , 9 3 S 

: ^8 ,939 
0 

0 

1,86S,«)9 

i .8e9 ,a)3 
3 1 1 , 6 ^ 

3 1 1 , 6 ^ 

3 . 9 2 9 . ^ 6 

3.929.666 
3 . 4 4 3 , ^ 0 

3,443.590 
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Table 8-44 Base Case Summary of Measure Costs &:Beiiefils - CEI 

Base Case 
Summary of Measure Costs and Benefits by Class and Program 

Avoided Avoided 
Participant 'Program Energy " Capacity 

Totai Utility 
Budget incentive 

RESIDENTIAL PROGRATvlS 
Diec^LoadOor^ iDi ' • ' 

B&ief&xsi 

t i ^ «ng 

GoTOianef Bectrorira 

^K^&EcfacaUon 

^ K f t e 

Schocd Education 

P-pfiSsrx&'ttMn ^ 

i W A C 

SmatTliamcstat 

A ĵpSancfis 

l>tew Homes 

. Year 
• 2017:' 

2121 
2026 

2131 
2017 
?n?i 
2 ^ 6 
2131 
2017 
2J21 
2126 
2031 
2)17 
2021 
2026 
2031 
2017 
7n?i 
2126 
2(B1 
2017 
2021 
zae 
2031 
2)17 
232.% 

ZX2& 

2131 

2017 
7n?i 
2126 
2031 
2017 
2121 
2 0 ^ 
2031 
2117 
2021 
2 0 ^ 
2)31 
2017 
7021 
2126 
2031 
2017 
2321 
2)26 
2)31 

ucsts 

c 
1.086,224 

222,254 

^ 0 . 7 3 1 

0 
C 

C 

H ^ ^ ^ ^ ^ ^ K 

0 
0 

^^^^^H^HTt] 
6,7M,064 

8.2}6,?6g 

4 7 ^ 9 4 4 

^ % 2 9 3 

443,366 

164,442 
753.313 

3 7 ^ 6 5 6 

Benefrts 
; - " ^732 ,575 
. .^ 3,248,^6 

144,199 

174.163 
1.3«,460 
1,730,456 

0 
0 

11,023.714 
13,119,179 

392.675 
47i,7re 

1.22^588 
1,4^,9® 

0 
0 

432,206 
55&^T6 

0 
0 

5,850,219 

7.(»2.451 

2,^^5,273 
2 ,790 ,0© 

774,824 

337,267 
0 
0 

8,657,016 
10.394,698 

6,3Si.7SZ 

7,635.€24 
3,083,107 

a.6^-\55 
4,%D.32B 
6,4g8,9£Q 

%4.626 

432,903 
322,546 

387,780 

1,641,742 
1.360^39 

1,196.025 

i, .«]7,525 
1.861,148 

2,197.874 

1.304.931 
1 , ^ ^ 4 1 9 

Costs 
r- 180,083 

Z 1 ^ K 2 
144.199 

174.163 
1,090.014 
1,442,108 

0 
0 

9,360.439 
11.102,666 

337.5^ 
'H)9,132 

1.003,406 
1,191.^3 

0 
0 

342.206 
429.484 

0 
0 

4,800.180 
5.7:^988 
1.8?B.673 
2,328.7« 

643.423 
TO7.519 

0 
0 

6,595.270 
7,833.558 
4.ffiD,273 
5,901.092 
2,071.423 
2.447.^5 
3,480.637 
4.77S.7SJ 

331^813 
392.4% 
294.8^ 
356,148 
912.126 

1,0W.6:2 
^4,015 
as.681 

1.236.314 

1.466,248 

891.700 
1,067,223 

Costs 
2.KE,492 
3.0K.294 

0 

0 
259.446 
288,349 

0 
0 

1.6^,274 
2.016.513 

K.149 
62,644 

?7?.ia2 
274.622 

0 
0 

90,000 
126,792 

0 
0 

1.050,038 
1.K6,462 

40S,a)1 
461.^54 
131.401 
169,747 

0 
0 

ZD61,746 
^561,140 
1.532.479 
1,734,532 
1.011,683 
1.190.899 
1.339,691 
1,723,152 

34,013 
40,447 
27,818 
31.632 

729,616 
875,318 
512.009 
581,844 
624,835 

731.6S 
413,231 
471,196 

Costs 
2.8^.877 
2,895,877 

0 

0 
1,667.290 
1.667,201 

0 
0 

1,802.809 
1.802,809 

37,-«7 
97,49? 

431,170 
431,170 

0 
0 

576,3/32 

576,3S2 

0 
0 

2.^7.029 
2797,029 

748,0<S 
748,049 
^ 9 , ^ 7 
889,867 

0 
0 

3.472,9^ 
3,47:^966 
1.744,250 
1,744,^0 
1.097,565 
1.097.5^ 
1,117,^1 
1,117,S1 

2f».a29 
2»,823 
19fi77q 
128.229 
530.817 
530.817 
1^,004 
175,004 
K^.932 
670,^2 
3^,'ff i6 
335,.«6 

Costs 
26:^794 
2SZ,73i 

0 

0 
0 
0 
0 
0 

665.^3 
6^,682 
74,085 
74.035 

390,731 
39a731 

0 
0 
0 
Q 

0 
0 

2.307.9JS 
2.307,905 

617.454 
617.454 
429.528 
429,328 

0 
0 

716,.«23 
7 1 ^ 2 3 
363,390 
363,390 
96%468 
969,468 

1.038,821 
1.03^821 

119,988 
119.ffi6 
73.325 
ra,325 

412,327 
4 1 2 9 2 7 

154.545 

154.645 
3S4.343 

384.343 

192.172 
192,172 

l»0HT 
««MMMb.|'«i(inEB 
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• Base Case 
Summary of Measure Costs 'and Benefits by Class and Program 

• ' Avoided Avoided 
Participant Program Energy Capacity 

Year * 'Costs- Benefits Costs Costs 

Total Uti!î y 
Budget IticetUtve 
Costs Costs 

! COMMeRCiAL P R O G R A W S 

fiixsts&Eaxa&in-sci 

CasiamBaScSnc^-SCi 

fip^pce^Nmfn-Sa 

l ^ * n g - s a 

HS/AC-Sa 

a i^^ances-sa 

Food Sauce 

f-i^aiiixss 

Q s t o n - s a 

2017 
?0?1 
2 1 ^ 
2031 
2)17 
2021 
2 0 ^ 
2031 
2317 
2121 
2SX2S 

2031 

2)17 
2021 
2 ^ 6 
2031 
201? 
2021 
2 0 ^ 
2031 
2017 
2021 
2GS8 
2031 
2017 
2121 
2 1 ^ 
2031 
a n ? 
2021 
2 0 ^ 
2031 
2017 
2021 
20% 
2031 

C 
2.50^292 

1,:S3,14€ 
0 

0 
22.098,049 

3.6^.008 
906,ira 

535,823 
Ii9,^a3 

S).726 
123.143 

46 ,2^ 
196.811 

190,798 
1,477,'^7 

1.057,582 

3.723,118 
4.406,456 

0 
0 

5.038.680 
5.963.661 
3.585,956 
4,251,705 

161,300 
192.646 
116,030 
139.744 

38,^8,896 
4^KJ2,573 
9.109,517 

1 0 . 8 0 7 , ^ 
2,:Xi2,6ffi 
2 . ^ 8 . ^ 4 
2.4S.279 
2,871,32) 

414,747 
493.039 
300.842 
3eo.:;w5 
ffi6,(^ 
661,^9 
238.781 
284,7^ 
113,4QZ 
134,455 
142,154 
171,709 

10.411.741 
12.311.753 
14,048,^0 
15.646,193 

3,119,917 
3,700,172 

0 
0 

4,233.722 
5.021,1^ 
3,(S3,601 
3,654,575 

124,520 
147.8^ 
^ ,882 

111.:ffi3 
30.14^627 
^ , 7 ^ , 8 2 1 

7.25iA79 
8.^2.506 
1,055.MD 
1,ai.332 
1,12^784 
1 , ^ ^ 9 1 

34(^034 
4£a.738 
247,172 
299,273 
5 0 % 9 ^ 
5^,921 
1 9 2 ^ 0 
232,174 
107.044 
127.011 
137.949 
166,914 

8.134.849 
^ 6 4 5 . ^ 6 

11,100,115 
13.284.003 

GQ2:;ZSi 

706,294 

0 
0 

604.959 

942,534 
5S2,3m 
eQ7,0K) 

36 ,7^1 
44,771 

25,148 

^ - - ^ 
8,415,258 
9 , ^2 ,7K 
1,8S,038 
2,115.282 
1.197,325 
1.414.ra3 
1,3324^ 
1,5^329 

74.K3 
^ .301 
33,670 
m.ssi 
S2.Q77 

61 ,6^ 
46,221 
52.S1 
6,358 
7,444 
4,205 
4 , ^ 4 

2.276.892 
2,^5.967 
2.94^574 
3,362190 

^997,393 1.606,2)4 
3,997.9931 1,606.214 

0 
0 

4,186,244 
4.186^244 
2,093,122 
2,093.122 

71.8K 
71.^5 
35 .^3 
^ 9 3 3 

8.e«,974 
8,849.974 
1,474.9^ 
1.474,996 

427,311 
.^7,311 
277,^2 
277.682 
102,434 
102434 
51.£0} 
51,32J 

151.475 
151.4i« 
24.3'W 
24.340 

150.810 
1 5 0 ^ 0 
144,391 
144,391 

1.157.666 
1.157,666 

990.785 
^aa.7S5 

0 
0 

1,33Q,K8 
1.330,350 

6^,179 
665,179 

14,472 
14,472 
7,236 
7,336 

9 . 4 r e ^ 7 
9,4ra,957 
1.579,^3 
1.579,9^ 

3 ^ 6 3 1 
3^,631 
254,580 
^4,680 

96,6ra 
96.6ra 
49,117 
49,117 

138,698 
138.6» 
22,1«-
22,188 
37.934 
37,924 
35,500 
K . 5 a i 

916,934 
916,934 
7 ^ 6 1 6 

: 752,616 
INDUSTRIAU PROGRAMS 

PdMSts&BixaiSixi-ua 

U E ^ n g - t a 

Custom'LQ 

2017 
2(E1 
2325 
2031 
2)17 
2021 
20% 
2031 
2017 
2021 
2 0 ^ 
2J31 

mm 
wS 

583,766 
2116,013 

1,0^,441 
1.294,170 

0 
0 

a.812.003 
10,419.2^ 
2076,754 
2.4^.433 

14,485,^7 
17 .1^ .C^ 
18.987,K)5 
22,505,4:^ 

918,757 
1,(B9,631 

0 
0 

6.713.633 
7,962.261 
1,614,173 
1.932.0KJ 

11.074.512 
13,1^.522 
14,580.675 
17,481,971 

174.683 
204.^9 

0 
0 

2,0^,3^1 
2456,994 

462,581 
S27.469 

3,411,4M 
3,9^,443 
4,406,a29 
5,023,454 

^D.1S9 
390,159 

0 
0 

2.086.7SQ 
2,£ffl6.7aQ 

347,ra7 
347,79? 

5.597.226 
5,S7,22S 
4,769.9^ 
4,7S9,ffl6 

' 127.7K 
1 2 7 , ^ 

0 
0 

2,056,064 
2,056,064 

342S77 
342,677 

1,971.324 
1,971.324 
1,7^,009 
1,728.003 

RFRONT 
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Table 8-45,Base CaseSummaryof Measure Goste & Be i ie f i ^ -TE 

Base Case 
'Summary of Measure Costs and Beiiefits by Class and Program 

Avoided ' Avoided 
Participant Program - Energy • Capacity 

RESIDENTIAL PROGRATvIS Benefits 

Total Utility' 
Budget 
Costs 

Irvcentive 
Costs 

Direct Load ContR^ 

" ' 

BdiauGT^' 

L ig t^ i ^ 

GDRsumer ElecfncnUrs 

Audite & EducaSon 

EEKite 

„ . . 

Sctwcil Education 

fif^anf^Ttsn In 

- '. 

\WAC 

Smast TtteanosM. 

^ ^ i g a x x s 

New Homes 

2)17 
2D21 
2026 

2031 
2)17 
2121 
20% 
2031 
2017 
2021 
2026 
2131 
2)17 
2021 
2026 
2)31 
2Q17 
2171 
2026 
2031 
2017 
2021 
2 1 % 
2)31 
2017 -
2121 
2)26 
2031 
2017 
2021 
2026 
2031 
2017 
2021 
2126 
2031 
2017 
2021 
20% 
2031 
2017 
2S21 
3026 
2031 
2)17 
2021 
2026 
2)31 

^miggg 
77,29^ 

373.7K 

78,938 
148,5^ 

. Z 
. ... .,c 

. 0 

•.G 

•0 

- ,0 

c 
^164.517 

3,811,OT7 
221.523 

• • • • • • • 
135.375 
230;80B 

93,063 
323,941 

161,971 

978.949 
1,163.932 

51.409 

62,091 
498.721 
.639.S2S 

0 
0 

^718,872 
4,425.762 

1^.468 
167,560 
471,^4 

. S64.360 
0 
0 

1H1.013 
205.576 

0 
0 

2 ; ^ . ^ 1 
2,735,950 

8 7 ^ 7 » 
1,070.360 

.2Sr.256 
359.574 

0 
0 

3,ig6.(S1 
3.837,580 
^345;349 
2,818.9^ 
1.455.583 
1,718.360 
2.341;450 
^056,783 

169.575 
201,217 
149,983 
180.272 
916.141 

1,0Kt.604 
671.116 
788,^7 
S84.612 
690.613 
410,813 
484.g[S 

;58.952 
81,810 
51,4(a 

62031 
^K.837 
1532.961 

0 
0 

3,154.401 
,, 3,74^515 

i i9 .8ra 
14^311 

-386,884 
459.3K 

0 
0 

1%.633 
159,0CS 

0 
0 

1,854,471 
_ 2,212,141 

719.969 
833.404 
24^844 
294.4SZ 

- 0 
0 

2,434.88K 
2,892.041 
1;773.578 
2,178.601 
1.013.484 
1,197.481 

: 1,693,547 
2.317,306 

153.964 
182,653 
137.215 
1K.TO4 
479,047 
569.767 
:ffi4,K7 
44^774 
403.643 
478.714 
291,130 
348.437 

909,937 
1,082122 

0 

0 
^ 8 8 4 

10^565 
0 
0 

5M.471 
680,247 

1^587 
22.249 
a^iso 

105,0^ 
0 
0 

3 3 . 2 ^ 
46.571 

0 
0 

40^481 
S2%609 
156.756 
176,955 
a ) .4 i i 
65;122 

0 
0 

761,169 
M5.539 
565.771 
64a367 
442.099 
520,879 
647.903 
739,4^ 

15,611 
18.564 
12,768 
14,518 

437.094 
323,637 
306,153 
347.883 
18(^969 
211,899 
119.6S3 
13^471 

1.062,5© 
1,062563 

0 

0 
641,229 
641,229 

0 
0 

61(^168 
61^168 
34.^8 
34,628 

166,487 
1^487 

0 

d 
21^394 
213,394 

--. c 
0 

1^081,2» 
1.081,2^ 

2 ^ 9 8 2 
2 ^ 9 8 2 
341.3% 
341,398 

0 
0 

1.364,389 
1,364,389 

685,0^ 
685,082 
516.105 
5 i6 , i te 
323^66 
5 ^ 5 6 6 
96,849 
9^849 
ra,1ffi 
59,185 

261,986 
261,986 
K.988 
g5,%iB 

^ 5 1 6 
288,516 
144.2^ 
144,258 

9^689 
93,689 

0 

0 
0 
0 
0 
0 

226,730 
226,730 
2^313 
^ ,313 

148.568 
14^568 

0 
0 
0 
0 
0 
0 

832,072 
83:^072 
236,381 
236.881 
164,785 
164.7B5 

0 
0 

264,493 
^ . 4 9 3 
134.158 
134.158 
456.738 
456,738 
487,797 
^7,797 

^ 3 8 1 
»,3S1 
33,844 
33,844 

211.500 
211.500 

8 ^ 9 ^ 
85.935 

155^276 
1K.276 
82.638 
82638 
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Base Case 
Suitinian,' of Measure Costs and Benefite by Glass andi Program 

Avoided Avbided. Total Utility 
Participant Program Energy Capacity Budciet .-

""ar Costs Benefits Costs Costs • ' Costs 
inizenttve 

Costs • 
COf.'lMSRClAL PKOGRAf-'iS , • ' • - ^ 

; ĵ£Sts & Eajcauon-^a 

Offiiom Bifltfeigs - s a 

/^^jfiaice Ttin Si - s a 

u g f t ^ - s c i 

HVAC-SCJ 

fi^JiiiSKXS-SCI 

Food Service 

fvcfiCii^xSl 

o s l o m - i ^ a 

2017 
2121 
2026 
2031 
2017 

IH 
0 

1.CB1.7B7 

'Jî -i t H I H I I I H 
2126 
2031 
2017 
2)21 
2026 
2031 
2017 
2121 
2026 
2031 
2117 
2)21 
2026 
2)31 
2017 
2S2% 

2)26 
2031 
2017 
2021 
2126 

ism 
2017 
2021 
2)26 
2)31 
2017 
•xryj 

•3D2B 

2J31 

54a83a 
£ 

c 
9.120,431 

1.521.07! 
274,334 

203,115 
% 6 t 9 

29,^2 
77,320 

.36,^3 
7 ^ ^ 

72.904 
921,250 

64S,«» 

1,^4,256 
1,602,875 

0 
0 

2194,327 
2.597,8^ 
1.562,ce8 
1,85^465 

64.438 
76 .^9 
46,;:ffi6 
K,834 

14,573,218 
17,236,^6 
3,445,089 
4,089,245 

7^,sm 
870,684 
824,^3 
9^,189 
1^658 
237.325" 
1 4 ^ 4 ^ 
175,328 
3 ^ 1 4 8 
402.037 
2 0 1 , 1 ^ 
239,729 
53.819 
^ 7 7 9 
60,722 
TI ICE 

6.216,133 
7,350,568 
8,3M,737 
a878/483 

1.138,449 
1.350.1KJ 

O 
{] 

1.844.275 
2.187,^1 
1.320,196 
1,592,0^ 

49.H)7 
^ l - K 
3 ^ 3 ® 
44,500 

11.452,115 
13.582,398 
2.757.068 
3,304,706 

333,^8 
39^839 
385,609 
439,036 
163.418 
193,932 
120,180 
14^501 
294,192 
3^,908 
161,1tffl 
194,161 
-e,1ff i 
58,314 
5 7 . 6 ^ 
^ 5 4 2 

4 ,863^4 
5,767.3£B 
6.59^165 
7.889,192 

215,809 
232,^3 

0 
0 

3K).652 
410,583 
231,902 
^4.432 

14.631 
17,810 
io,Qca 
11,334 

3.121,133 
3,6&1,3^ 

6^,021 
"^4,541 
-K32,013 
474,845 
469,044 
523,153 
36J240 
43,336 
: ^346 
29,828 
43 , ^7 
52123 
40,045 
45,KS 
4 . « 7 
5.46S 
3.i»6 
^519 

1,;S2.ire 
1,583i%4 
1,744,571 
1.^9,291 

2290 ,9^ 
2.290.946 

0 
0 

1,806,902 
1.80^902 

903,451 
903,451 

30,614 
30,614 
15,307 
15.307 

3,483,071 
a483,071 

580,512 
580,512 
1^.182 
139.182 
B^i^a 
88,288 
49,501 
«.5Q1 
25.159 
25,159 
78.045 
TEL046 
19,159 
19,1ffl 
61,311 
51.311 
K , K 1 
K,851 

704,247 
704,247 
^4,£G6 
594,^6 

92),393 
9 2 a 3 ^ 

0 
0 

574,220 
574,220 
287,110 
%7,110 

5,790 
^790 
^ 8 f f i 
2,895 

3,6^587 
3 ,62^^7 

604.781 
604,781 
122,824 
12^824 
8Qv530 
a^5Ki 
^,6TO 
46.570 
2^772 
2^772 
71,490 
71,490 
17,521 
17.521 
15,997 
15,997 
14,0ffi 
14.039 

561,497 
, 561,497 

454.122 
A54.%72 

INDUSTRIAL P R 0 3 R A M S 
Aixits & £ (^a t i on - L a 

U ^ ^ i g - l . a 

Q i s l a n - t . a 

2017 
2021 
2026 
2031 
2117 
2021 
2126 
2)31 
2117 
2021 
2026 
2031 

e 
3.161,962 

S%.934 
1.655^^3 

1,1^.854 
1.331,167 

0 
0 

7,960.032 
9.411.1^3 
1.875,^3 
2.221,578 

1 1 . 3 ^ , 7 ^ 
13,409.561 
14,857,^5 
17.611,270 

344,312 
1.11^939 

0 
0 

6.063,710 
7,191,471 
1.457,913 
1,744.998 
^6^ .187 

1^279,8^ 
11.409.880 
13.68{i244 

179,542 
21^228 

0 
0 

1,^6,322 
2,22).418 

418,040 
4^,680 

2,669,581 
3,129.702 
3.448,104 
3.931,026 

4(3,329 
4^.329 

0 
0 

1,888.ffi1 
%W8.82% 

314,aJ3 
314,803 

4,380,022 
4,380.022 
^ 7 4 8 , ^ 2 
^ 7 4 8 , ^ 2 

1^701 
1^«>1 

0 
0 

1 .^6 .^7 
1,855.937 

3{»,489 
309.4OT 

1.54^099 
1.54^0» 
1.^2^27 
1,^2.227 

''M>m 
ia:(s«ii<m> )MSffi» 
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The fligh iteeTabless / 

Thê B ŝfê âlte'ihar̂ efê  

S€«niM0^me8|||mRfl|S -
indieat^ mat jm^̂ ĵbir̂ ^̂ ^ 
" the •proî t̂̂ l̂Edgê .'̂ '*'"'̂ '̂ "**̂ *̂ "̂̂ ^ 
rates,(i 

Not surprisingly^ the higher partidpatfon assumptions lead to greater savings than the Base Case~ 
and an Increase of roughly 24% to 27%. However, the relative magnitude of the program energy 
sayings across programs does not change the Appliance Turn in and the Custom Program praduce 
the largest savings. "Hie tables below^ show the energy savings by Company. 
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i abie S-46 High Case Summary of Energy lifetime Savings by Program - Q£ 

High Case 
SumiTiary of Measure Energy Lifetnrie Savings by Program 

Program Marne Class 
ESrect LoadOxi&t^ 
B^iauor^ 
U^nHnQ 

Consumer Hectrcracs 
^Ujdts & Education 
K K i t s 
SdKX^ E(kj(^licn 
ApfAixi£BTumU\ 
HVAC 
Smart Ihamc^t^ 
A f ^ ^ ^ x : ^ 
New Homes 
LI-NewHomes 
CorvBmrity Coreiec^ois 
/UjcSts & B*jK::^cn - s a 
AwMts & Educ^kxi - L Q 
Custcsn BiiltSngs - SQ 
AE^isnce Tian !n - SQ 
L igr t ing-sa 
L igf t ing-La 
Gouemmerl T^iff UsMifKi 
HVAC-Sa 
AppTfaices-Sa 
FoodS« i«^ 
A^aibxai 
Custom-Sa 
Custom-La 
H\ /AC-La 
Af i^ ianc^ - LO 

Res 
Res 
Res 

Res 
Res 
Res 
9BS 

Res' 
Res 
Res 
Res 
Res 
URES 
URES 
COM 
IND 
COM 
COM 
COM 
IND 
GOV 
CCM 
COM 
COM 
COM 
COM 
!ND 
JND 
IND 

1.100 
48,597 
39,961 

6,139 
5^366 

43.154 
5.7D9 
39,oee 
6.516 
1,6;^ 
5,985 
5,6S2 

54 
2,929 
11.656 
5 , 5 ^ 
14,761 

814 
43,926 
11.682 

657 
3,047 
1.141 
5,326 
36S 

30,421 
S,199 
3,929 

11 

5,495 
242,794 
199.648 

30,669 
2^610 

215.601 
^ .521 
195.157 
32,553 
8,152 
29,903 
:^,287 

269 
14.635 
56,232 
27,617 
73,748 
4,068 

219,4^ 
58,364 
3,:ffii 
15.224 
5,699 
26,607 
1,837 

151,987 
2 / b , / / / 
19,631 

53 

8,678 
242.794 
2D4,6?7 

30,669 
^ .810 

272.4^ 
28.521 

292,683 
67,931 
13,117 
43,523 
42,386 

2 ^ 
14,635 
58,232 
27,617 
110,505 
6,096 

^ 9 2 0 
68,060 
4,949 
25.219 
8.287 
31,421 
3.301 

298,232 
524,760 
29.477 

79 

11,8S2 
242,794 
209,707 

30.669 
26,810 
329,334 
28.S21 

390.210 
103.3Q9 
18,083 
57,142 
56,485 

269 
14,635 
58,232 
27,617 
147,263 
8,123 

^2,381 
77,757 
6,617 
35,215 
10,876 
36,235 
4,764 

444,477 
773,743 
39,324 

106 

IBXPOURFRONT 
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Table 8-47 High Case Summary of energy lifetime Sayingg t)y Program - CEI 

High Case ' . 
Summary of Measure Energy Lifetime Savings by Program 

Program Name Class 
Direct Load Owitn^ 
Be^isMor^ 
U^tfng 

Con^jmef Elecfrcrscs 
AtxSte & Educ^icn 
EEKHs 
Scdxx)! Bluc^ton 
Ap{^i£tfK» Tun hi 
HVAC 
Smart ThennoetEA 
Afp l iarK^ 
New Homes 
LI-New Homes 
ODmrmnty CmnecSons 
Audits & EducaUon - SO 
Audits & Education - L a 
Oistom BuicSngs - SQ 
A^ iance Tum bi - SQ 
U g t t i n g - s a 
Uc reng-La 
GD«mmert TwS Li£^i&ig 
H V A C - S a 
AfifjtiafK^s - SO 
Foodservice 
AgpciibMsi. 
Custom-Sa 
Custom-La 

twftc-La 
/KpfHissKes - LQ 

Res 
Res 
Res 

Res 
Res 
R3S 
Res 
Res 
Res 
Res 
Res 
Res 
U f ^ S 
LI RES 
COM 
IND 
COM 
COM 
COM 
IND 
GOV 
COM 
COM 
COM 
COM 
COM 
IND 
IND 
IND 

806 
33,425 
33.188 

3,381 
3,986 
31.041 
4,161 
29,596 
3.988 
1,097 
3^182 
4 . 6 ^ 

52 
3,038 
7,748 
2,282 
9.900 
556 

60,516 
1^840 

513 
3.208 
1,049 
3,998 
28S 

19,689 
27,699 
2,542 

5 

4,025 
166,995 
165.810 

16,892 
19,914 
155,0^ 
20,788 
147.863 
19,925 
5,481 
15,899 
23,108 

2S2. 
15,180 
38.710 
11 ,^9 
49,459 
2,778 

302,340 
64,148 
2 , 5 ^ 

, 16,030 
5,239 
17,974 
1,423 

98,365 
138,386 
12,702 

27 

6,375 
189.995 
169,353 

16,892 
19.914 

196,532 
20,788 

221,803 
41.332 
8,821 
22,630 
34,626 

262 
15^180 
38^710 
11,399 
74.110 
4.163 

^2.571 
74,805 
3,869 
26.551 
7,697 
23^418 
2,657 

192,456 
263,327 
19,092 

41 

8,725 
166.995 
1^896 

16,892 
19,914 

237.979 
20,788 

295,744 
62.738 
12,160 
29,362 
46.144 

262 
15,180 
38,710 
11.399 
96,762 
5,547 

402,802 
e5,463 
5.173 
37,072 
10.155 
22,862 
3 . 8 ^ 

286.547 
388,268 
25,481 

54 

.̂-DUBJrRQNT 
.^.MOAMUtt I IMf l tS 
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lable 8-4S High Case Summary of Energy lifetime Savings by Prom-am - 1 ^ 
High Case 

Sumniasy of Fvleasure Energy Ufetane Savings by Program 

Progran } N a m e 
C^ed Load Cc?idrot 
8^18fi«}11^ 

L ^ k i g 

GoTE ĵmor BoclicHvcs 
/Uxils & EduC^KXi 
EEKits 
Schod BJucatHX) 
Afp^ncBTiMn^ 
HVAC 
Smagi l t iamo^^ 
Ae0&snoES 
Ney Hemes 
U - N G W Homes 

GoTsnuni^ CPnnBclKxis 
AufEs & Education - s a 
Au^s&BkMMKin-LC^ 
Custom Builcfings - S a 
/t^¥3riancefuim In - K 3 
L ^ i t i r ^ - s a 
y ^ t i r ^ - L a 
Q c N m m e f i : ^ ^ l^TSmg 
H V A C A S Q 
Apt^SKS^^^SO 
FoodStefwce 
if^r ioibK^ 
Cus tbm-sa 
Custom-La 
HVAC-LC3 
A p f ^ ^ s i K X S - t a 

. C l a s s 
Res 
R B S 

R B S 

RGffl 

RBS 
Res 
Res 
Res 
Res 
Res 
Res 
Res 
URES 
UFES 
COM 
!ND 
COM 
COM 
COM 
IND 
GOV 
OOM 
COM 
COM 
COM 
ODM 
ihD 
IND 
iND 

- 2017 

310 
12.379 
11,517 

1.292 
1,5^ 
12,020 
1,600 
11.448 
1.SQ8 
486 

1,643 
1,510 

53 
2,637 
2,849 
2,363 
4,312 
233 

23,818 
11,514 

300 
1.075 
495 

1,706 
120 

11,699 
21,676 
2.129 

4 

2021 

rvTWh 
1,548 

6 1 , 8 ^ 
57.541 

6,45? 
7,619 
6QI055 

7,994 
57,195 
9,630 
2,430 
8,208 
7,546 
263 

14, i r e 
14,232 
11,805 
21,545 
1,164 

118,997 
57,323 
1,497 
5,371 
2,475 
8,525 
598 

58,449 
1(»,292 
10,639 

21 

2026 

2.426 
61.845 
58.800 

S.457 
7,619 
75,993 
7,994 
85^797 
19.969 
3,911 
11,873 
11.305 
263 

14.175 
14.232 
11,8CS 
^ 2 8 4 
1,744 

138,767 
67,080 
2,258 
8,918 
3 ; ^ 1 
10^101 
1.088 

114.139 
206,062 
15.994 

31 

2031 

M W h 
3.304 
61,845 
&3,Q58 

6,457 
7,619 
91,931 
7.994 

114,398 
30,309 
5.392 
15,538 
15,066 

263 
14,175 
14,232 
11,8£^ 
43,022 
2,325 

158,^7 
76,637 
3,020 
12,466 
4,828: 
11.676 
l . b / / 

169,828 
303.833 
21,350 

42 

As with energy savings, the High Case Scenario >1elds significantly h i ^ e r demand savings while the 
relative rank among programs with irespect to demand sav i t^ levels does not change from Ihe 
Base Case. 

mm. 
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Table 8-49 High Case Summary of Demand lifetime Savings fay Program - QE 

High Case 
Summary of Measure Demand Lifetime Savings by Program 

Program Name Ciass 
2017 
kW 

Oii^ct Load C c a i ^ 
B^avioral 
Ught i r^ 

C^msitner Electrc^cs 
AiKiits & Education 
E E W t s 
School EckicaSon 
A l l i a n c e Tum In 

HVAC 
Smart Ihemiostet 
A i ^ i a i c e s 

New Homes 
U-li&f/Hwnes 
C o m m u r ^ Connec^icv^ 
A u d ^ & Educatiffii - SC! 
Audits & Education - LCI 
Custom Buii<Sn^ - SCI 
A i ^ i S K S Tum in - SCI 
L^h t ing -SCI 
U g h H i ^ - L C l 
GouBiron^^ Tariff Uni t ing 
H V A C - S a 
A f f i a n c e s - SCI 
FoodS^vfce 
AglcidUnal 
Custc^n - SCI 
CXistcHn - LCI 
HVAC-LC I 
A f ^ a n c e s - L a 

Res 
Res 
R ^ 

Res 
R ^ 
R ^ 
Res 
R ^ 
F ^ 
Res 
R ^ 

Res 
U R E S 
U R E S 
COM 

IND 
COM 

COM 
COM 
IND 
GOV 
COM 

COM 
COM 
COM 
COM 
INO 
INO 
IND 

9.{H8 
5,548 
4,225 

865 
879 

5 , ^ 6 
713 

8,330 
1,885 
106 

2.415 
1.333 

26 
334 

1.314 
631 

1.685 
142 

6,802 
2.171 

64 
1,763 
137 
227 
22 

4,914 
9,739 
2,072 

1 

45,255 
27,716 
21.107 

4.320 
4.390 
2S.S06 

3.561 
41.616 

3.416 
528 

12,064 

6,660 
129 

1,671 
6,563 
3,153 
8,419 
711 

33.985 
10.B45 

322 
8.760 
685 

1.134 
^ 108 

24.548 
48,657 
10.353 

6 

45J255 
27.716 
21,634 

4,320 
4,390 
36,424 
3,561 
64.600 
18.418 

849 
18,103 
9 . ^ 0 
129 

1.671 
6.563 
3.153 
12,615 
1.065 

39.631 
12.646 

485 
15.470 
1,042 
1,888 
162 

48.714 
95.830 
15.516 

8 

45,255 
27.716 
22.161 

4.320 
4.390 
44.043 

3.561 
87.535 
27.42J 
1,170 

24,142 

13.300 
129 

1,671 
6,563 
3,153 
16.811 
1,419 

45.277 
14,448 

649 
22.180 

1.3® 
2.643 
216 

72,880 
143.0C2 
20.679 

11 

_ .̂_jOUftFR0NT 

I aCDKiultD inyntc 
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I abie S-aO High Case Summary of Demand l i fet ime Savings by Program-CEI 

Higii Case 
Summary of Measure Demand Lifetime Savings by Program 

program Name Cfass 
Direct Load conbirf 

B ^ ^ ^ O B l 
t ^ h f l r ^ 

O ^ e i s n ^ Elechonics 
Audits & EducaSon 

EEtOts 

Schod Educati<»ii 
Af^JarKe Tisn In 
HVAC 
Smart I h a m o s ^ 
Appi iw^K^ 
New Hemes 
U - N e w Homes 
Cwnmiffiity Qi^nect ia is 
Audits & EducaSon - SCI 
Audits & Education - LCI 
Cietcmi B i f l l d r r ^ - SCI 

A i i ^ ia rK^ "Hsn In - S d 
L^ht i r^ - s a 
L i g h U r ^ - L a 
Gousimient T^ifF Li^iKng 

HVAC-SCI 
A i ^ i ^ i c e s - s a 
FoodSffMce 
Agrici4tiff£^ 
Cis tom - SCI 
C u s t o m - I X ! 
HVAC-LCI 
A f f i a n c e s - L O 

R ^ 
R ^ 
Res 

R ^ 
R ^ 
Res 
R ^ 
Rra 
Res 
R ^ 
Res 
Res 
U R E S 
U f ^ S 
COM 
BNID 

COM 
COM 
COM 
IND 
GOV 
COM 
COM 
ODM 
COM 
COM 
iND 
M 3 
fND 

6.687 
3,816 
3,509 

464 
653 

4.151 
519 

6,702 
1,344 

73 
1,2C© 
1,404 

26 
347 
893 
260 

1,13) 
97 

9,438 
2,388 

46 
1.778 
129 
115 
11 

3,161 
4,887 
1,061 

1 

33,409 
19.063 
17.531 

2.318 
3,261 
20,738 
2 . ^ 
33.482 
6.717 
363 

6,021 
7,012 

129 
1.733 
4,493 
1,301 
5,646 

486 
47.154 
11,929 

230 
8,882 
646 
573 
56 

15.793 
24,416 
6,301 

3 

33,409 
19,tK3 
17.902 

Z318 
3,251 

^ . 2 9 1 
2 , ^ 

52,290 
13.047 

584 
8.976 
10,507 

129 
1,733 
4 . 4 ^ 
1,301 
8.460 
728 

54.988 
13,911 

347 
15.618 

986 
949 
84 

31.292 
48.088 
7,346 

4 

33.409 
19.{B3 
18.274 

2,318 
3 . ^ 1 
31.844 
2 . 5 ^ 

71,C»7 
19.377 

806 
11,932 
14.002 

129 
1,733 
4,433 
1,301 

11.274 
970 

62,822 
15.893 

464 
22,354 
1 . 3 ^ 
1.325 
112 

46.791 
71.759 
10,590 

6 

URFRJONT 
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Table 8-51 High Case Summary of Demand lifetime Savings by Program-TE 

Higii Case 
Summary of Measure Demand Lifetime Savings by Program 

Program Name Ciass 
2017 2026 

kW 
Direct Load OxTlifc^ 
B^a\ lcxal 
Lighting 

Consimia' Electre»iics 
Audits & Educat ioi 
E E K i t s 
St^KX^ Ec&jcaticffi 
^ ^ i s i c e "lUm In 

HVAC 
Smart l l iennostat 
AppHsatces 
N e w H o m ^ 
U - N e w H o m ^ 
Cwnmiailty COTinecticos 
AucSts & EducaUon - SCI 
Aucflts & Education - LCI 
CiBtc^n Btdlcfing^ - SCI 
A ^ i a n c e Tum In - s a 
Ugh t i i ^ - SCI 
L lg tmr^ -LC I 
Gov^rmis i t T E ^ U^iUng 
H V A C - S C ] 

A ^ £ H i c e s - S O 
F o o d S « \ i t » 

Apicultural 
C i e t o m - S C ! 
C ie tom - LCi 

H V A C - L a 
Aji^isffices - LCI 

R ^ 
R ^ 
Res 

R ^ 
R ^ 
Res 
Res 
1 ^ 
Res 
Res 
l%s 
Ftes 
U R E S 
U R E S 
COM 
IND 

COM 
COM 
COM 
IND 
GOV 
COM 
COM 
COM 
COM 
COM 
IND 
IND 
IND 

2,498 
1,413 
1,218 

176 
250 

1.607 
200 

2 , 5 ^ 
586 
32 
712 
407 
26 
324 
324 
270 
492 
41 

3,502 
2,148 

19 
614 
62 
76 
6 

1.871 
3.824 
836 
0 

12,479 
7.060 
6.084 

880 
1.248 
8.027 

^ 8 
12,951 
2.928 

159 
3,556 
2.031 

1 ^ 
1,618 
1,620 
1.34S 
2 . ^ 9 

2D2 
17,494 

10.731 
94 

3,068 
308 
378 
31 

9,349 
19.107 

4,178 
2 

12.479 
7,060 
6,216 

880 
1.248 

10,182 
^ 8 

2 0 , 2 ^ 

5.631 
256 

5.328 
3,043 

129 
1,618 
1,620 

1,348 
3,685 
303 

20,400 
12.514 

142 
5.425 
471 
630 
47 

18,503 
37,6K) 
6.262 

3 

12.479 
7.060 
6,348 

880 
1,248 

12.297 

998 
27.501 
8,333 

353 
7,099 
4 . C ^ 

129 
1.618 
1,e22 
1.348 

4.911 
404 

23.307 
14.297 

190 
7,782 
634 
882 
63 

27.668 

56.164 
8,346 

4 

For both CEI and TE, partidpant and utility costs increased between 30% and 31% over the Base 
Case, ̂ A îile for OE the same costs increased by 34%. This finding indicates tJiat more customers in 
the CEI and TE service territories fial! into the "likely to participate" category than OE customers. 

, .-J^ROJMT 
GROUP, " 
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YEAR 

YEAR 

i able 8-52 H i ^ Case Achievable Results and Ccsts - OE 

HrghCase 
Achievaiale Results and Costs 

Table 8-53 High Case Achievable Results and Costs - CE! 

High.Case 
Achtevai^ie Results anci Costs 

N@V P^'ctp^ids 
p a f i d f ^ i t GESts 
UKlty Costs 
Total CtstsfS) 

$14,710,128 
$41,134,110 
$80,372,279 

$121,606,389 

$14,710,128 
$41,134,110 
$79,394,694 

$ 1 ^ 8 ^ , 8 0 4 

$2,304,712 
$18,258,477 
$ ^ , 6 ^ , 6 ^ 

$43,918,170 

$2,304,712 
$18,^8,477 
$25,659,693 

$43,918,170 

NA 
$388,255,314 
$658,453,330 

51,048,713,644 

Table 8-54 High Case Achievable Results and 0>sts-"re 
High Case 

Achievable Results and Costs 

Total of All 
Years 

New Paticipa^s 
patidpffl^ Ocsts 
UUlily Costs 

Total Cosds^} 

$11,925,0^ 
$45,244,447 

$107,247,8^ 

$152,492,306 

$11,9^,GS 
$45,244,447 
$104,791,992 

$150,036,440 

$1,813,958 
$25,321,102 
$38,941,834 

$64,262,936 

$1,813,^8 
$25,321,102 
$38,941,834 

$64,262,936 

NA 
$479,433,256 
$925,657,631 

$1,405,I»0,8S7 

Total Of All 
Years, 

YEAR 
r^w Paf rdpanls 
P^iopar^ Costs 
UilityCrats 

TptsI Co^is {Q 

$6,930,251 
$20,430,085 
$41.523,S)9 

$61,953,^4 

$6,930,251 
S2D,im.Q8S 
$40,545,925 

^0.376,009 

$1,1(^,856 
$9,106,827 
$14,442,888 

$23,549,715 

$1,106,^6 
$9,106,827 
$14,442,888 

$23,549,715 

NA 
$193,218,697 
$^3,046,428 

$545,^5,125 

Total of-£^1 
Years 

The breakout of the utility costs for the High Case Scenario is shown In the tables below. The 
Increase in program costs reflects the need for higher spending in order to capture the likely 
participants. The extended marketing campaigns and collateral necessary to reach this custx)mer 
segment increases program costs. 

^BARBQyjy=RONT 
laROlSaNGv, . 
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Table 8-55 High Case UMIity Program Costs-OE 

High Case 
Utility Program Costs ($) 

Utility Program Costs ($) 2017 2026 2031 
I r r ^^ r^ i te t ion 
IncaitKes 
Totai 

$^,572,033 
$50,675,826 
$107,247,859 

^4,116,166 
^) ,675,826 
$104,791,992 

$19,801,270 
$19,140,664 
$38,941,834 

$19,801,270 
$19,140,564 
$38,941,834 

Table 8-56 Hish Case Utilltv ProRram Costs -CEI 

High Case 
Utility Program Costs ($) 

Utility Program Costs ($) 2017 2026 2031 
Irr^i^iSTt^itetion 
lncenti\es 
Totei 

$37,485,018 
$42,887.^2 
$80,372,279 

$36,507,4^ 
$42,887,262 
$79,394,^4 

$12,102,699 
$ 1 3 , ^ 6 , ^ 4 
$ S , ^ , 6 9 3 

$12,102,699 
$13,K6,994 
^ 5 . 6 5 9 , ^ 3 

Table S-57 High Case Utility Program Costs -TE 

Higher program costs serve to reduce the ojst-efFectiveness of all programs across the Companies. 
This is a consistent finding for each of the three Companies. The Commercial Lighting Program, 
which also produces significant ene i^ and demand savings, however, remains cost-effective based 
on the TRC. 

High Case 
Utility Program Costs ($) 

Utility Program Costs ($} 2017 2026 2031 
in^anentetion 
Inf^nSves 
Total 

$19,^4,399 
$21,929,111 
$41.523,a)9 

$18,616,814 
$21,9^,111 
$40,545,9^ 

$7,089,869 
$7,353,020 

$14,442,888 

$7,089,869 
$7,353,020 

$14,442,888 

RoypaiSK::..: 
1,1 n«ot«iia I ntstta 
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Tabie 3-5S î lgh case Summarv of Measure Test by Program - OE 

Summary of Measure TestS;by Program for High Case 
Year2Q26 

Sub Program Name 
Participant 

Class Utility Test TRC Test Test 
Djnect Loss:] Ocntrol 
B ^ ^ o r ^ 
Uc^ittng 

Consuner ^ecfaxx^'cs 
AucSts & Et&K^cm 
B B i & s 
Scifod Bdkicsik^ 
Ap^i&nceTxxnbi 
HVAC 
Smart Themwstet 
^ i^ tdnces 
New Homes 
U-Neiy Homes 
Ccxnntt^i^ Cormectic?^ 
Pdims & E<kication- s a 
Audita & EcfticaUon - LO 
Custom BtikSr^s - SQ 
/ ^ E ^ i c ^ Tum \n - ^ 3 
Ugh t i ng -sa 
t J#a iog -La 
Got^^fVYisit Tsffiff U ^ r ^ 
H V A C - S a 
^ ^ l a n c e s - S Q 
Food S»y ce 
AgnciMis^ 
Cus tom-Sa 
Qjstom - L a 
H V A C - L a 
A p f i \ & K ^ - L a 

Rss 
R ^ 
Res 

Res 
Res 
R ^ 
Pes 
Res 
Rss 
F^s 
R ^ 
Res 
U F ^ S 
U F ^ S 
CXM 
IND 
CCM 
CCM 
CCM 
I fO 
GOV 
< X M 
COVI 

a : ^ 
o : ^ 
oc^ 
IND 
IhO 
i rc j 

O.OQ 

0.00 

1.83 

0.00 
0.00 
Z04 
0.00 
2,40 
Z18 
1.30 
2.80 
1.82 
0.00 
0.00 
0,00 
0.00 
1.29 
Z38 
Z26 
Z4G 
3.53 
3.61 
2.52 
4.39 
0.75 
6.77 
2 . ^ 
3.93 
4.13 

0.80 
0 . ^ 
1.42 

1.66 
0.64 
3.73 
1.05 
3.11 
0.70 
0.88 
3.59 
1.67 
0.31 
1-03 
0.75 
Z71 
1.23 
3.07 
1.90 
Z68 
2 . ^ 
Z23 
3.09 
4.34 
0.53 

a ^ 
Z92 
4.02 
6.95 

1 . ^ 
0-00 
3.00 

O.OQ 

aoo 
0.00 
0.00 

4Z47 
0 . ^ 
1.79 
9.45 
4.57 
0.00 
O.CX) 
0.00 
O.OQ 
5.89 

43.97 
3.96 
7-20 
Z98 
Z48 
9.60 
10,34 
1.60 

35.97 
2Z60 
7.95 

60.00 

, „ JOUMRONT 
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Table 8-59 High Case Summarv of Measure Testbv Program - CEI 

Summary of IVIeasure Tests by program for High Case 
• Year 2026 

Sub Program Narne 
• Participant 

Class Utility Test^ TRC Test .- ' Test 
Diiect Load Control 
^hav io r^ 
Ughting 

Consiffn^ ElecUor^cs 
^ i d t e & Eckica^cn 
EEKi ts 
St^ifxi EdiKsAlon 
Apfiisnce Tum \n 
HV/AG 
SmsBt Tti^nv^stet 
^ i ^ iances 
NeA^Hom^ 
Li -NewHomes 
CommLBtiy Con^er^itx^ 
AucSis & Educa&sn - s a 
Aucfts & Ec&icaUon - LO 
Custom Btiicfings - SO 
/ ^ ^ i ance Tisn ki - s a 
Ugh t i ng -Sa 

U^'r^ - La 
GcN&nmefit Tsffif L i ^ r ^ 
H V A C - S a 
^ i ^ i anc^s - S a 
FoodSsvce 
^ i c i ^ u r ^ 
C u s t o m - s a 
O s t o m - L a 
H V A C - L a 
A | : ^ j a n c ^ - LCI 

Res 
Res 
Rss 

Res 
Res 
Res 
l ^ s 
Res 
Res 
Res 
Res 
Res 
U F S S 
U R E S 
CO^^ 
IND 
CCJM 
COM 
COM 
iND 
GOV 
COM 
ODM 
COM 
COM 
COM 
IND 
IND 
IND 

0.00 
0,00 
1.83 

0.00 
0.00 
Z04 
0.00 
Z42 
Z16 
1.28 
Z83 
Z21 
0.00 
0.00 
0.0Q 
O.OQ 
1,17 
Z16 
Z28 
Z40 
3.59 
3.53 
Z51 
4.16 
0.67 
a66 
Z62 
3.59 
4.13 

0.80 
0.79 
1-42 

1.74 
0.64 
3.73 
1.05 
3.14 
0.70 
0.86 
3 . ^ 
ZQ3 
0.31 
1.07 
0.73 
Z41 
1.12 
Z7S 
1.94 
Z68 
2 . ^ 
Z27 
3-21 
4.05 
0.47 
8.03 
Z92 
3.69 
6.94 

1.20 
0-00 
3-00 

0.00 
0.00 
0.00 
0.00 

4Z10 
0.89 
1.77 
9.92 
5.16 
0.00 

aoo 
0.00 
0.QQ 
5 . ^ 

39.86 
4.08 
7.22 
Z60 
Z61 
10.73 
9.50 
1.42 

33.37 
2Z60 
7.63 

60.00 

RfilONT 
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I able 8-60 H i ^ Case Summary of Measure Test by Program r T£ 

Summary of IVIeasure Tests by Program for High Case 
Year 2026 

.Sub Program Name Class Utiiity Test TRC t e s t 
Participant 

Test ' 
Opect Ijoad Ocsn&oi 
Behasltx^ 
l in ing 
CoTBt^ns^ ^edrcxucs 
Audiis & Educa^cx) 
EElOts 
School Education 
^^i^iamre Ti^n In 
HVAC 
Smart TTwmrwstat 
Af^isaK^s 
New Hones 
LJ-I^^/Homes 
Commiaiity Connections 
Aucits & Ecfcx^Uon - S a 
Audis & Eckicafton - LQ 
Qistom Buildings - S O 

fi^mncBjutpki-^^ 
L i ^ l r ^ - S a 
U ^ n g - L a 
Govenvnsjt Tariff Ughting 
H V A C - S a 
Af f iances - S a 
FoodSa\ice 
^ ^ c i i t t ^ 
Custom - S a 
Custom - L a 
HVAC - L a 
i^^ iances ~ LCI 

Res 
Res 
R ^ 

R K 

Res 
Res 
Res 
Res 
Res 
Res 
Res 
Rss 
URES 
U F S S 
CCM 
t t ^ 
COM 
CCM 
CCM 
IM5 
GOV 
COM 
( X M 
CCM 
OCM 
COM 
IMD 
IND 
IhD 

aoo 
0.00 
1.83 

0.00 
0.00 
Z04 
0.00 
Z29 
Z17 
1-29 
Z86 
1.62 
0-00 
O.OQ 
0.00 
0.00 
1.18 
Z04 
Z21 
Z39 
a 8 4 
a 6 4 
Z51 
4-33 
0,72 
6.60 
Z52 
3.47 
4.11 

0.80 
0.76 
1.42 

1.74 
0.64 
3.73 
1.CB 
Z93 
0.71 
a 8 7 
3.67 
1.49 

asi 
1.00 
0-47 
Z38 
1.13 
Z60 
1.74 
Z66 
1.64 
Z ^ 
3.21 
4.16 
0.51 
7.89 
Z92 
3.57 
6.89 

1.20 
0-00 
3.00 

0.00 
0.00 
0.00 
0-00 

4Z10 
0.92 
1-7B 
9.37 
3.92 
0.00 
0.00 

aoo 
0-03 
5.40 

39.86 
3.51 
7.20 
1.85 
2.SZ 
10-69 
9.57 
1.53 

3Z07 
2Z60 
7.46 

60.00 
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The cost-effectiveness analysis was based upon program level costs and benefits. The data used for 
the analysis are shown by p r o ^ m in the following tables. 

Tabie 8^61 High Case Summary of Measure Costs & Benefits - OE 

High Case 
Summar/of Measure Coats and-Benefits by Ciass and Program 

Avoided, Avoided Tata! Utiiity 
Participant Program Snergy" Capacity Budget incentive 

RESiOENTIAL PROGRAfVlS 
DtectLoadCodrol 

B îEAionM 

limiting 

ConsumerBectronics 

fiisSs&BOJcatian 

E E m $ 

Schod EducaUon 

Apfdtsncellxnb^ 

HVAC 

^neat "Hicimostat 

^ ipeaxxs 

NewHwnes 

• Y e a r 

2D17 

2021 

2 S I & : 

2031 

2017 

2E&1 

ZS6 

ani 
2017 

2Q21 

2026 

2031 

2D17 

2D21 

2026 

2!ES1 , 

2017 
7071 

2026 

2ISI 
2D17 
2031 - ; 
2025 
2(»1 
a j i 7 -
2E)21 
2026 -
2031 
2&I7 
2021 
202B 
2 S 1 
2017 
2021 
2CQ6 
Z)31 
2017 
2021 
sax 
2031 
2017 
TSSZt 

3S3B 

2031 

3317 

2B21 

2026 
2J31 

Cos ts 

E47.15E 
0 

Q 
1^5.112 

315.4K 
362, ia 

1 ^ 
, 0 

0 

-C43.792 
10,275.ira 

12,578.986 
93?.608 

5?3,1K 
67^672 

296.632 
1,741.942 

8n).971 

Benef i ts 
6 , « B ; ; 2 5 
6^10.099 

363^919 

439.541 
Z 9 ^ S 5 5 
3^229,364 

Q 
0 

15.911,3^ 
2J,12Si767 

66^690 
603.632 

:i i58.8ro 
2,565,779 

0 
0 

86S.3M 
1,112.996 

0 
Q 

11,243,122 
1^611.121 
4 .33^0^ 
5,232,544 
1,469,816 
1,777.964 

0 
0 

16^422,^7 
19,696.944 
12,007.296 
14,440.738 
5,065.719 
5.973,232 
^141,203 

10.626.8S) 
8 % 3 ^ 

s a a ^ 
^ ^ 9 7 6 
878,^9 

3.718.8t» 
4,435,529 
2 ,^^977 
3,244.717 
4 ,21^^5 
4.979.519 
^968.063 
3.507.^3 

Cos ts 
463.416 
5 4 9 . ^ 

363.919 

439.541 

2.09^536 

2,773.753 

a 
D 

14.344.492 

17.032.523 

574,947 

696.323 

f.Tsj.sas 
2,087,216 

0 
0 

685.918 

^asse 
0 
Q 

^226.641 
.11.D06.(^ 

3.^^987 
4.417,560 
1.22a552 
1.4^.960 

0 
0 

12,592.290 
14.956.0S2 

9,300.7G7 

11.26^6^ 
3.491.173 
4,124,8^ 
^648.2re 
8.010.097 

751,296 
^1,290 
663,562 
«13.a24 

2.151.101 
2,^7.131 
1.64^620 
1.932,089 
3.026,743 
3.589,669 
2.183,ai9 
2512.775 

C o s t s 
6,441,809 
7.660,271 

9 

D 
499.019 
^1.611 

0 
0 

2,566.536 
3,09^244 

9^943 
106,709 
401.032 
437,563 

0 
0 

18a396 
ai2.137 

0 
0 

1^016.581 
^605.063 

775,102 
874.984 
3 ^ 2 6 4 
332,005 

0 
0 

^630,067 
4,74a8a2 
2.806.5XJ 
3^177.062 
1,574,5d6 
1.853,467 
2,292.924 
:?.616.7B2 

7 ^ 0 ^ 
8^296 
61.415 
69,834 

1,567,704 
1,8TO,^ 
1.102,357 
1.252.6^ 
1.186,982 
1.389,^0 

T^.DEfi 
835,119 

• Cos ts 
7.221.712 
7.221,712 

0 

0 
3^687.132 
3,887,132 

0 
0 

4.176.ffiD 
4iTre.a2Q 

249.118 
24^118 

1.199,468 
1.19^468 

0 
0 

1.732.981 
1,732.981 

0 
0 

5.382,ZE 
5.3^Z12 
1,419.025 
1.419.025 
1.688.£B7 
1.68^087 

0 
0 

3.3Z7,315 
9927.315 
4,961.474 
4.981.474 
2,616,273 
2.616,2^ 
2.54^701 
2.646.7D1 

702.867 
7Q2.8S7 
429.530 
429,530 

1.56^739 
1.563.733 

607.739 
607.739 

2.447.504 

2,447.504 

1 . 2 2 3 , ^ 

1.223,752 

Cos ts 
1.193,799 
1.193^799 

0 

0 
0 
0 
Q 
0 

i,S62.629 
1.562.629 

189,296 
16^296 

1.08^583 
1,0^583 

0 
0 
0 
Q 
0 
0 

4.440.234 
4.440,294 
1,171,291 
1.171.291 

814,800 
814,SX] 

0 
0 

2.Q:»,93S 

:^038,999 
1.031.377 
1,031,377 
2,182,406 
2,18^406 
232^244 
2.329,244 

401,916 
401,918 
245.616 
24^616 

i;Z94,337 
1.294,337 

549,322 
549.322 

1.402,051 
•i.402,G5-i 

7Q%02B 

701,026 

IbUBf^JtDNT 

m t M M t » j niuAte 

http://10.626.8S
http://14.956.0S2
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High Case 
Summary of Measure Costs and Benefits by Class and Program 

' • Avoided Avoided Tota! Utility 
Participant Program Energy . Capacity Budget 

Year • Costs Benefits Costs • Costs Casts 
Incentive 

Costs 
;coMr.iERCiAL PROGRAMS ; . • • 
Aucfite & Educa6on - s a 

QjstcfTi Si^cSngs - s o 

^^siiance Tom h - SGI 

U^tHig-SO 

HV^«;-sa 

/^jpliances ~ ^;: i 

Fo^Senice 

fiqiKiSissi 

Custam-sa 

20i7 
2021 
2026 
2031 
2017 
Z121 
ai26 
2)31 
2017 
K C I 
2026 
2031 
2017 
3321 
2026 
Z)31 
2H7 
2021 
2D26 
2)31 
2)17 
2)21 
axsB 
2031 
2 H 7 
2021 
2)26 
2J31 
ZQn 
2021 
2 J l ^ 
2EB1 
2017 
2021 
2)26 
2031 

? 

0 

^5g,533 

1 , ^ 2 , ^ 
-13,a85| 

HI 
1 4 . 7 4 4 , ^ 

2.457,«S 
1,160.4^ 

^ 6 , 0 9 8 
10^810 

52.757 
..213,868 

102^571 
2M.31,1 

194.677 
1.€a3.Bg 

1.146,^7 

7.400,523 
^^9 .2?2 

0 
! 0 

9,^ i ;4Z4 
11,115.464 
6,683.741 
7,94^2ffi 

341.316 
.«F.644 
245,^4 
295.709 

2B,519.iS3 
33,732,-\2B 
^745.WS 
,ftas.345 
2,567,244 
3.040.124 
2,780.225 
3.24^(e0 

5 1 ^ 4 ^ 
609.238 
3n>.g^ 
444.138 

1.621.372 
1^29.737 

772./5B3 
,921.182 
184.^1 
219.096 
1^571 
235.^6 

19,684,75« 
-23^77,581 
2^91^131 
31,^1.919 

^230^25 
7,389.778 

0 
0 

7.83-\.aea 
9.^6.706 
^631,502 
^£t11,824 

2BXSS 
312.K6 
132.338 
23%4S} 

22.435^320 
26,632,726 

^4QB.G2S 
6.481.131 
1.212^tB 
1.438,8^ 
1.284,997 
1.544.308 

421.636 
S0a584 
304,733 
368,928 

1.454^96 
1.731,673 

62},8% 
7^,341 
-1^634 

. 19^571 
182,S«9 
220.729 

15.31^727 
mi61.331 
21.261,364 
25,47^141 

1.169,597 
1.369.494 

0 
0 

1,500.335 
1 . ^ 6 . ^ 

932,2^ 
1,131,422 

77,787 
94.689 
53,186 
6Q.:^9 

6.063.533 
7.099,399 
1,336,541 
1,224.154 
1,354.341 
1,601,231 
1.4ff i .2^ 
1.HJ3.741 

90,839 
108.654 
66,173 
75J21Q 

•[B6j&r7 
196,064 
151.^8 
172.»I1 
19.^8 
22,5:^ 
12,723 
14.507 

4.369,051 
^116,250 
^710,768 
6.511,778 

11.633.600 
11,633.S3Q 

0 
0 

9,^3.322 
9,363,522 
4.681.761 
4,681,751 

206.768 
20^768 
103,384 
103.364 

10,^2.224 
10.59:^324 
1,76^387 
1 , ^ .387 

71^:^2 
74^262 
•^g.e^ 
469,6^ 
17^538 
179.538 
90.831 
90,631 

547,^7 
547,697 
103,^5 
103,^5 
^6.148 
^6.148 
:^a379 
250.979 

3.aQ2.S(» 
3.tH)2,«)8 
2.703,829 
2,^9,829 

4,6^,628 
4.673,8^ 

0 
0 

2.9T5.6S) 
2.975.660 
1,487,830 
1,487,830 

41,655 
4 1 , ^ 
2).S27 
^ 8 2 7 

1 0 . ^ 7 . ^ 1 
10.697,261 
1,782,877 
1.762.877 

667.^9 
667.859 
429,7^ 
429,7^ 
168,374 
168,374 
85,4S 
^ .455 

501.690 
501.690 
100.092 
100,092 
76 .6^ 
76.6S2 
64,184 
64,164 

2.3(S,672 
2.3t».672 
2,015.735 

12.01^735 
INDUSTRIAL PROGRAMS ' * . • 
AucSte S aiuca&si LQ 

i i ^*nQ-La 

Gust«n-La 

2H7 
2021 
2[^6 
2)31 
2)17 
Z)21 
2226 
2)31 
2017 
2)21 
2)26 
2)31 

^ 5 6 5 

0 
^278.S6 

3ra.7ia 
3.422,647 

2,908,66? 

3.516.933 
4 , 1 6 2 . ^ 

0 
C 

6.17^309 
9.663.509 
1.^1^266 
2.281,385 

3^{»4,682 
42,686.101 
47.295,«)8 
56,061.227 

2.%5,083 
3.504.roi 

0 
0 

6,^8,991 
7.399.145 
1.499.947 
1,7^262 

27.586^715 
32.723.450 
36,320,601 
43.547,756 

561.861 
657,877 

0 
0 

1.033^8 
2.2S4.363 

4^,319 
486,123 

8.497.967 
9.962.651 

ia976,2J8 
12.513.471 

1 .468 , ^ 
1,468.693 

0 
0 

2.832.561 
2.832.561 

472,094 
47^034 

18,334.094 
18,934.034 
16.^7,611 
16.^7.611 

. 480,837 
; 480.837 

D 
0 

;2,8^,7D1 
2.s^7m 

477,617 
477,617 

6.760.443 
6,7m.443 
5,362,607 
6.962,607 
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Table 8-62 High Case Summary of Measure Costs & Benefits - CEI 

High Cas_ 
Jumniary of Measure Costs and Benefits by Ciass and Program 

Avoided Avoided Total Utility-
Participant Proiyram Energy Capacity Budget Incentive 

RESIDENTIAL PROGRAIvlS Year Costs Eenems • Costs Costs Costs Costs 
Oiiect Lnod Control -

Behavioral 

LtgMirx] 

Con^xner Eiei^nsniCs 

/^jtite & Bf t ic^on 

EEK is 

Sctxxi Eduction 

fij)p^nceTvmii 

HV>«3 

^jiaAThesmosiA 

A|^)(iances 

NewHGirtes 

2017 
2021 
20% 

2031 
2)17 
2021 : 
2026 
2031 
2Q17 
2021. 
2 0 ^ 
2)31 
2017 
3021 
2126 
2031 
2017 
2021 
2026 
2031 
2017-
2021 :-
2D26; 
2031 
3317 
2021.. 
2026 
2031 
2017 
2)71 
2)26 
2 e i 
2)17 
2)21 
2026 
2)31 
^ 1 7 
2)21 
20;^ 
2031 
2)17 
2121 
2026 
2031 
2)17 
2021 
2026 
2)31 

483,96 

93:^550 

222,254 
195.g6£ 

. ' : 0 
-5^7,681 

^E2,SS2 
6.499.OT9 

i . 7.JM3,431 
638,270 

390,054 
344.010 

141,003 
1,^0.646 

630.323 

•:;*.;S031.219 
r^%-6.05^31fi 

2BS.e^ 

324,49^ 
. ••t,7B5.2A3 
V̂r 2,289.274 

0 
c 

. 1 4 , 0 3 5 . 4 ^ 
16:^3,506 

471,210 
566.131 

i;225.5aQ 
r 1.46^35& 

0 
0 

.643.507 
aa,744 

G 
0 

,8,08^564 
• , 3 ,7S^^8 

3,158.6% 
%i^7,4S2 
1.071.279 

^. •1;295.873 
0 
0 

V. . 12,510.9^1 
./. 1 5 ^ ^ 2 ^ 

9.i8aea7 
11.034.872 

•.f3ia30.694 
r 3;ai2.«rt 

5.134.292 
6.6K.mO 

554.487 
.e57,«5 
490,380 
^9.374 

1,871.937 
2,234,536 
,1,361.643 
1.606.062 
S.722.23I 
4 , ^ . 7 4 7 
2,609.862 
3.07^838 

335,523 
^8,086 
268.665 

334,493 
1,442,014 
1.907.809 

0 
0 

11.904,933 
• 14.13^355 

405,031 
49a958 

1.00^406 
1.191.333 

0 
0 

509^507 
6^.454 

0 
0 

^636,771 
• 7,316,801 
•' 2.59^704 
'• 1^219.748 

B89^GQ 
i,06i.ira 

0 
0 

9.^1.370 
11.32^923 

•- 6,366,175 
^ ^ , 1 5 6 
2,1-15.338 
2,49^670 

. ^326/48 
" 4.83a**1 

502.792 
596.481 
448.100 
541,298 

1.099,106 
1.307'.613 

820,561 
991.134 

Z^T2.627 
2,9SiJSfo 
1.783,399 
2.134,446 

4.^5,696 
^^5,235 

0 

0 
343.22E 
381.466 

0 
0 

2.1K).472 
2.567,rei 

66,ira 
75.173 

222,182 
•ff4JB22 

0 
0 

134.000 
187,290 

0 
0 

1,451,792 
1,8^,.K6 

564.93S 
637,734 
181.677 
234.^4 

D 
0 

2.97^600 
3.701,315 
2,214,713 
^5EB,715 
1.115.096 
1.313.261 
1,ai7344 
1.834.669 

51.636 
61,474 
42,280 
46.01% 

772.832 
927,022 
541.082 
614.668 

1.249,569 
1.463,251 

626.462 
942,332 

5.332,174 
5.332.174 

0 

0 
2.911,537 
2^1.537 

0 
0 

3,430.779 
3,430.779 

17^4K 
175.495 
646.755 
646,7K 

0 
0 

137.275 
1287,275 

0 
0 

3,867.196 
3.867,196 
1 . 0 3 * . ^ 
1 , 0 3 4 . ^ 
1.230,366 
1,230.3a 

0 
0 

7,528.606 
7,ffia.6Q6 
3.781,141 
3.rei.141 
1.K3.2a 
1,6S3.2S 
1.62^793 
1.620.71K 

478.369 
4re,369 
29^337 
292.337 
871.123 
871,123 
299.4% 
299.4H) 

1.771.^2 
1.771,2E2 

885.631 
88^631 

681,328 
881,328 

0 

0 
0 
0 
0 
0 

1.258,006 
1.^8,006 

133,3® 
133.^3 
586.096 
586.096 

0 
0 
0 
0 
0 
0 

3,190,329 
3,190,923 

853.698 
653,698 
5^.869 
593.869 

0 
0 

1.5^043 
1,55^043 

787,746 
787,746 

1.4ia872 
1.410.B72 
1.467,496 
1.467.496 

273.544 
2ra,544 
167,166 
167.166 
693.336 
693.336 
26^611 
266,611 

1,014.666 
1.014.666 

507.333 
507,3^ 
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• High Case 
Summary of'Measure Costs and Benefte by Ciass and Procjratr. 

Avoided Avoided Totril Uti i i^ ' 
• Participant Program Energy ' Capacify Budget incentive 

Year Costs Benefits Costs Costs Costs Costs 
1 C.OF.̂ ME=CtAL PROGFIAMS . . . . 
^ u x ^ & E(kicafion - s a 

cu^£9m K^t&igs - s a 

;»|)pcance l « n si - s a 

ugteBigsCi 

H V A 2 - s a 

^ ip i iznces- i*3 

Flood Sentce 

AqrtofiiB^ 

Q i s t o m - S ^ 

2017 
2021 
2)26 
2)31 
2017 
2021 
2JZ6 
2J31 
2017 
2)21 
2)26 
2031 
2017 
2)21 
2 0 ^ 
2031 
2)17 
2021 
20% 
2)31 
2M? 
2021 
2026 
2 B 1 
2)17 
2021 
2)26 
2031 
2Q17 
2021 
2J26 
2031 
2017 
2)21 
2S2B 
2)31 

,£ 

0 
:^60Q.722 

1.300,361 
-10.45E 

-^229 
19.794,55G 

3,299,092 

• 1 i i i i i i J i n ' ^ ' ^ ^ 

9e8.rai 
87.826 

4^713 
132,^2 

56,022 
186,164 

177,205 
1.163,8^ 

796,^1 

4,942,7«) 
5,849.963 

0 
0 

6,298,3S) 
7,454,576 
4.482,445 
5,337.131 

233.108 
278,«)9 
167,684 
2 0 3 . ^ 

39,440.201 
^ . 6 4 ^ 4 ^ ) 
^ ^ 4 , 0 4 5 

1i,lK7.828 
2.649,22) 
3.137.424 
2,819.9^ 
3.297,099 

473,213 
569.S23 
351,647 
421.03? 

1.01^348 
1,215.C3eS 

3S7.396 
461,975 
132.615 
157.187 
15^794 
187.838 

12,751.687 
15.078,887 
17.374,511 
2},586.510 

. 4 , 1 4 1 ^ 
4.91^238 

0 
0 

5.79?,15? 
6.zre.408 
3,817.001 
4.568,*W 

1 7 ^ ^ 
213,707 
131,341 
1S3iTO1 

31.024,3^ 
3 6 . ^ . 6 7 8 

7.469,007 
8 . ^ 5 4 7 
1,279,468 
1.517,^4 
1.334.456 
1,S)4.518 

a^.1EZ 
466.732 
^8 ,921 
349.748 
3^,484 

1.1ffi^574 
312.149 
3 7 5 , ^ 
122.625 
14^489 
149.187 
18^364 

9 . ^ 0 9 8 
11,7S4,3tS 
1^710.163 
16,408,166 

800^00 
937.666 

0 
0 

1.006,138 
i . i ra. i^ 

^5/144 
758.78? 
53,158 
64.702 
36.343 
41.176 

8.415.:»8 
9lKi2.7S 
1 .^ .038 
2.115.282 
1,3^,752 
1.619,640 
1.485.S33 
1,692^1 

^ s m 
102.891 
Gi,72B 
71,29e 
83.864 
93.525 
75,347 
a5.Kti 

3,331 
11.698 
6.607 
7.534 

2.813.^0 
^294.582 
^664.348 
4.1i«.345 

7.^1,520 
7,961,520 

0 
0 

^g07.3O2| 
^907.302 
3.453,651 
3,453,^1 

1 ^ . 7 ^ 

3,1^,561 
3.198.561 

0 
0 

2 .1^031 
2.1(^031 
1,097,546 
1,037,546 

31.373 
1^788 31.373 

77.894 
77.894 

14,423,277 
14,iK3,277 
2.^)3,80) 
2,<U)3,S8Q 

75^548 
75^548 
^6.279 
486,279 
17atS6 
170.085 
86.412 
6^412 

371,483 
371.483 
58.037 
5^037 

240.^6 
240.@6 
22^828 
223.8^ 

1 , ^ 8 . 2 ^ 
1.9%2E6 
1.766.^1 
1.766.621 

15.686 
1 5 . ^ 

14.747.632 
14.747,632 
2,457,949 
2.457,949 

691.512 
691,512 
447 ,2^ 
447,295 
160,031 
161X031 
81,507 
81.507 

340.225 
340.2:^ 
52.944 
52,944 
61,874 
61,874 
^ ,744 
^ 7 4 4 

1.541,448 
1,541.448 
1,322,320 

,1.322.32) 
INOUSTRiAL PROGRAMS 

i&EOicmaii-Ua 2)17 
2021 
Z326 
2031 

1.451,637 
1,718.122 1.4«,579 

0 

1,219,729 

O 
o 

2S^;90f 
271,543 

0 

663,720 
^3.72D 

0 
0 

^3,844 
22^644 

O 
UgWing-LCI 2)17 8,985,8^ ^858,515 2,127,310 3,114,4^ 

2021 10,^4.673 a.133,872 2.490,802 3,114.428 
2126 2,117.833 1.648,881 4 6 8 ^ 1 513.071 
2031 2.5tB,242 1,9ra.506 534,736 513,071 

3,1^,778 
3.149,778 

524,963 
524.963 

Qsiom-LCt 2)17 18,107.4K 13.S43L140 4.264,313 9,501,215 .3.332,421 
2)21 21,420.081 16.«S,??8 4.se3,a)4 9,501.215 3.^ta;421 
2)26 23 .73^7^ 18,225,844 ^507^11 8.173,138 ^332,064 
2)31 28,131.781 21.^^464 6.273.317 8,173.1^ 2.932,064 

^ ..JGURFRONT 
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tabie-8-63.HfeHCase;SummaiV!of.Mea5Ufie Costs &Ben '^V'^<4f^.'£^'-~^' 

High Case' 
SLimn:ar,'Qf fvlev̂ sLire Costs and Benefits bv-Clrts's eina F.-oyrsiV; • 

"'voided Avoided tctsi Utility 
Budget incentive 

i RESIDENTi.AL PROGRAMS 
DUEtaiaadUWltfrT-'" —?,;"--•;~^' 

- " • ' • • " " ' • - " • . " • - - ~ - * • - ' ; - . • " 

/ S " ' - : . . - • ; • ; . 

Bejauad 

ugnsig 

constmer E:J» {̂onics 

fViKSte & EAx^Ucn 

EEiOts 

School Educ^on 

^ipSaiceTUmk) 

YWAG 

siaait'BKxaKBm. 

Pipfibanci^ 

New Homes 

Year 
' -2017'^"-

aoM 
• 2026 

2031 
2J17 
2021 
2S8 
2031 
2)17 
2031 
2326 
2S1 
2)17 
2021 
2026 
2B1 
2)17 
2)21 
2026 
2)31 
2)17 
2 e i 
2026 
2031 
2J17 
2G1 
•xoa 
2031 
2)17 
2121 
2026 
2031 
2)17 
2S1 
2026 
2)31 
2D17 
2)21 
2 1 ^ 
2)31 
2H7 
2Sn 
20% 
2031 
2)17 
3221 
2 £ £ 
2S1 

Cost 
' ";,^i6!*9 &5 

- i s a e ^ 
' • . • • • - , 0 

t 
327.411 

78,33E 
74.^4 

t 

• i 
0 

i 
0 
z 

c 

ifllll l l 
0 

-200.246 

-101.570 
3 f f l 8 . ^ 

3,^ .509 
281,^1 

171.324 
184,984 

80^2^ 
542 1 ^ 

; 
271.C53 

Benefits 

^^ izmvuo 
^: 1 0 0 , ^ 
. i2i;ao8 
, ;6ei,14S 

84^,808 
a 
0 

4.871,206 
5,797.176 

167.^9 
201.072 
471.334 
564.360 

0 
0 

246,2QG 
316.305 

0 
0 

3,131.942 
3,rai.6U2 
1,215,005 
1.483.353 

411,949 
498.314 

0 
0 

4 . ^ 4 1 1 
S.810.«J4 
3,ffi1,291 
4.26li437 
1.510,764 
1,783,fl)B 
2,3^236 
3.119,177 

2*6.li3 
292,0© 
217,637 
^1.6f f l 

1^«6.043 
1,^6,809 

763,856 
899,831 

1.16a224 
1,381,2:^ 

821.627 
9^.816 

Costs 

^ A 15a,lBG 
; 100,^5 
• 1 ^ 1 ^ 

X E!4.03^ 
706.S36 

0 
0 

. 4,131,ate 
4^06.068 

143,854 
174.373 
^ . 8 8 4 
4^3fe 

0 
0 

134.9S 
244.6% 

0 
0 

2,5TO,003 
3^je>,6a* 

997,765 
1.2^119 

3e,087 
408.0^ 

Q 
0 

3,^6.861 
4,379.083 
2.694.609 
3,296.804 
1,030.001 
1.21/,078 
1.7ia675 
2337.334 

2^464 
:ffi^104 
199.155 
2«).S77 
583.^) 
634,019 
441.418 
533.«5 
SJ7.^6 
^7.429 
582.261 
696.874 

Costs Cos's Costs 

\ \ 2;112.«)6 
. 0 

0 
. ' 127,111 

141.272 
- 0 

0 
73^404 
891.090 
23.505 
26.^5 
8^050 

1C».0^ 
0 
0 

51.267 
7 1 , ^ 

0 
0 

S61.9S 
7S.317 
217.2«) 
245.234 
^ , 8 ^ 
9Ut243 

Q 
0 

1,152,S1 
1.431.720 

l&6.bU2 
969,633 
4S%754 
^ . 6 2 9 
684.SM 
7S1,2« 
22.^9 
2B.344 
18,^2 
21.072 

« 1 . 2 ^ 
^2.790 
32^433 
366.375 
361.SG6 
42^797 
239.366 
272.S42 

2.036.799 
0 

'.""•= • - • b 

1.122.088 
1.122.I»6 

0 
0 

1.13^32? 
1.132.327 

62.330 
62.330 

2«,7S) 
2^.730 

0 
0 

'^2^01 
'KlZ.SOl 

0 
0 

1,̂ KB.409 
1.'e8,4Q3 

397,713 
337.713 
473.124 
473,li« 

Q 
0 

3,098,906 
xnmsoa 
1,^.366 
1,^5^966 

7%S% 
766.988 
75I.DK 
TSLffiS 
210.851 
210.K1 
128,854 
128,854 
435^029 
4^029 
154,730 
164.^0 
/61,682 
ref.682 
^0.841 
^0.841 

SS.2H 
D 

Jf- -.U;?..'......,] 

G 

b 
0 

• - - 0 

43SL3ra 
438.3^ 

_ . 47,363 
47.363 

•3rr>^-i 

•za^ssi 
c 
Q 
Q 
0 
D 
0 

1,236.274 
1236.274 

3:ffl,28G 
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High Case 
Summary of Measure Costs and Benefits by Class and Frog'fam 
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9.0 CONCLUSIONS 
Based on the analyses as set forth in this Market Study, and assuming there are no significant 
changes to the facts underlying the assumptions and parameters as described herein, Harbourfrant 
concludes: 

1. The Base Case Energy Efficiency estimate of achievable potential for e n e r ^ efficiency-
related reductions are 26.4% for Ohio Edison; 23.7% for CEi; and 21.9% for Toledo 
Edison by 2031. 

2. The Base Case Peak Demand deduction estimate of achievable potential peak related 
reductions are 14.4% for Ohio Edison; 13.7% for CEI; and 13.1% for Toledo Edison by 
2031. 

3. The High Case Energy Efficiency estimate of achievable potential for energy efficiency-
related reductions are 33.0% for Ohio Edison; 28-8% for CEI; and 26.6% for Toledo 
Edison by 2031. 

4. The High Case Peak Demand Reduction estimate of achievable potential peak related 
reductions are 17.2% for Ohio Edison; 16.2% for CEI; and 15.3% for Toledo Edison by 
2031. 

5. There is sufficient achievable and economic e n e i ^ effidency and peak demand 
reduction market potential to provide the Companies with the opportunity to achieve 
their e n e i ^ efficiency and peak demand reduction goals during the period the 
Proposed Plans are in effect 



10.0 APPENDICES 

P a g e i l S 3 

iH^iUJOUilFRONT 



APPENDIX A; COMMERCIAL ENERGY USE DATA TABLES 

2015 Estimates of Commercial Sales (MWh) 
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â  

[(09 

aaa 
oa 
a x 
i i « 

03a 

a » 
fttf 
OlO 
lUB 

on 
Ota 
dtlE 
OK 
tus 

m 

0 ^ 
OLSS 

as* 
i » 

<Ul 
(US 
a i t 
OSl 
i » 

IB? 

a(& 
l i s 
aM 
ttsi 
(I'M 

a « 
XS6 
112 
i 3 t 
a n 

U d 
i « t 
1 J 5 

2 4 i 
230 

'UO 

ua 
UD 
l i S 
AW 

)-W 

uo 
4aes 
sato 
T^K 
S7.W 

tS .90 

tiw 
nw 
xsa 
0.10 

BU» 

as) 
•tea 
•ttti 

3*S} 
« M 

Romissic.. 

http://37.sk
file:///tlKJCa


APPENDIX B: LARGE MANAGED ACCOUNTS CUSTOMERS 
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Jump to Custom Byiildings 

Custom Equipment 

The Custom Equipment Incentive Program is offered to commercial, IndusWal, governmental and institutional customers of 
Ohio Edison, The Illuminating Company and Toledo Edison (FirstEnergy's Ohio utilities). 

Eligible [Measures 

Custom projects include technologies or customer-specific energy efficiency projects that do not meet the eligibility criteria for 
other business programs. 

Eligible projects and technologies may include: 

• Industrial process upgrades 
• Building operation training 
• Energy management system installation 
• New construction or renovation projects that involve multiple building systems and exceed state energy codes (e.g., 

lighting, HVAC and building envelope codes) 

• Air Cooled Chillers 
• Upgrading existing motors to energy-efficient motors 
• Replacing motor speed controls with variable frequency drives (VFDs) (excluding VFDs included in the Prescriptive 

service offering) 
• Water/wastewater system improvements 
• Economizers 
• Building control systems that are not required by code (e.g., demand contnal ventilation or exhaust air heat recovery) 

Ineligible projects and technologies include: 

• Power factor connection devices 
• Motor soft starts 
• Renewable energy technologies that generate electricity (e.g., solar photovoltaic, vwnd generation, micro-hydro turbines, 

etc.) 
• Fuel Switching (e.g., replacement of an electric chiller with an absorption chiller) 

Effective Dates 

To qualify for incentives through the program, equipment must be new and Installed after January 1, 2017. 

Pre-Approval Requirements 

All lighting incentive applications received by the program will require pre-approval before the purchase and installation of 
materials. 

Program Incentives 

Custom Equipment Incentives 

Custom Equipment Performance 
Incentive 

An incentive of $0.05/kWh saved is offered for 
projects under the Custom Equipment Incentive 
program. Ail Custom Equipment Incentives are 
limited to 50 percent of the total project cost. 

EXHIBIT 

btĉ  \ 

http://www.energysaveofvbusiness.a)m/specialty-programs/aistom-bullding-and-equipm^ 1/5 
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Prescriptive 
Incentives 

Variable Speed 
Drives (VFDs) 

Three Phase Motors 

Equipment & Eligibility Requirements 

Eligible measures include VFDs installed 
or\ existing motors that drive fans, pumps, 
and other suitable applications. 

Eligible measures include the installation 
of new premium efficiency motors. 

Incentive 

$50 per hp 
controlled 

$20 per hp 

The Program Administrator must receive a copy of all required documentation before incentives are paid. Annual kWh savings 
are determined by one of three methods: 

1. Performance-based - demonstrated by an houriy energy simulation model. For LEED-certified projects, and other 
projects which have a detailed energy model, input and output reports from the software program. 

2. Deemed - demonstrated by submitting program-approved calculators 
3. Measured - demonstrated by site data collection. Direct measurement may take place before or after retrofit, or at both 

times, in some cases, direct measurement may be combined with engineering calculations to determine electrical energy 
savings. 

How Do I Apply For Incentives? 

Step 1 -The participant should complete and submit a Custom Equipment Incentive application online and upload required 
documents through the application portal. The following documents are required for a pre-approval; 

1. Completed and signed W-9 tax form for the incentive payee. The W-9 form must be cun-ent and dated within the last 24 
months. 

2. Scope of work with a summary of the existing and proposed systems 
3. Manufacturers' specification (cut) sheets for each proposed item to verify that the equipment is eligible. Please circle or 

highlight the relevant information on the specification (cut) sheets. 
4. Detailed energy savings analysis/calculations with supporting pre data/measurements (if applicable). 
5. Copy of utility bill to confirm account number and service address. If desired, the participant may obscure all cost and 

rate related information. 

Step 2 - The Program Administrator will notify the applicant via email when the review is complete and funds have been 
reserved. The applicant will have 90 days from the date of ttie pre-approva! letter to complete the project. 

Step 3 - Once the project is complete, participants should review their application for any changes and submit the following 
documents to the Program Administrator for review: 

6. Revised energy savings analysis/calculations (if changes were made during consbuction). 
7. Detailed, itemized invoices or proofs of purchase for the equipment installed. 
8. Completed letter of attestation. 
9. Post energy data/measurements (if applicable). 

Supporting technical documentation will be reviewed by Program Administrator and an onsite inspection to verify the 
installation may be conducted. Upon receipt and verification of all required documentation, the incentive check will be 
processed and mailed to the applicant or to an authorized representative, if requested on the application. 

ADDIV Online for custom equipment incentives or contact us at 1 -866-578-5220. 

Custom Buildings 

The Custom Buildings Incentive Program is offered to commercial, industrial, governmental and institutional customers of Ohio 
Edison, The Illuminating Company and Toledo Edison (FirstEnergy's Ohio utilities) for retrofits and new construction projects 
that include technologies or customer-specific energy efficiency projects that do not meet Uie eligibility criteria for other 
business programs. 

Eligible Measures 

http://www.erergysaveoh-bus] ness.com/sped al^-pro^am s/ojstom-bui Itflng-and-equifwnent/ 2/5 
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Custom projects include building shell and systems improvements that reduce energy consumption and demand by improving 
building energy perfomiance. To qualify for incentives, projects must show minimum savings estimates. 

Possible custom building projects include: 

• Replacement of existing windows with high performance glazing 
• Addition of insulation in exterior walls and/or roof that exceeds building code requirements 
• Replacement of existing roof with reflective coating 
• LEED-certified buildings, renovation or addition 
• A new building automation control system 
• Smart thermostats 

Effective Dates 

To qualify for incentives through the Custom Buildings program, equipment must be new and installed after January 1, 2017. 

Pre-Approval Requirements 

All lighting incentive applications received by the program will require pre-approval before the purchase and installation of 
materials. 

Limitations 

Incentives available from the Custom Buildings Incentive Program are shown below, and are limited to the total project cost. 
Incentives for smart thermostats are limited to 75 percent of the equipment cost. 

New Construction Eligibility Requirements 

Eligible new construction and major renovation projects must achieve electrical energy savings exceeding lECC 2009 or 
ASHRAE 90.1-2007. 

Program incentives 

Custom Building Incentives 

Custom Building Perfonnance 
Incentive 

Measure 

Building Automation 
Controls 

Smart Thermostats 

An incentive of $0.05/kWh saved is offered for 
projects under the Custom Buildings Incentive 
program. All Custom Building Incentives are 
limited to 50 percent of the total project cost. 

Equipment & Eligibility Requirements 

Eligible projects must include the 
installation of new energy management 
system that controls lighting, HVAC and 
other systems. 

Eligible thermostats must be able to 
control at least three (3) of the following 
parameters: Fan delays, free cooling, 
occupancy sensing, heat pump resistance 
element lockout, humidity control, 
compressor optimization, or behavioral 
"coaching". Themiostats must control 
electric heating and/or cooling systems. 

Incentive 

$0.05/kWh 

$0.05/kWh, limited 
to 75 percent of the 
themiostat cost. 

Annual kWh savings are determined by one of three methods: 

1. Performance-based - demonstrated by an houriy energy simulation model. For LEED-certified projects, and other 
projects which have a detailed energy model, input and output reports from the software program. 

2. Deemed - demonstrated by submitting program-approved calculators 
3. Measured - demonstrated by site data collection. Direct measurement may take place before or after retrofit, or at both 

times. In some cases, direct measurement may be combined with engineering calculations to determine electrical energy 

http://www.energysaveoh-business.com/speciaJty-programs/custoni-building-and-equipment/ 3/5 
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savings. 

How Do I Apply For incentives? 

Step 1 - The participant should complete and submit a Custom Buildings Incentive application online and upload required 
documents through the application portal. The following documents are required for a pre-approval (if the project is already 
complete, applicants should also submit the required documentation listed in Step 3): 

1. Completed and signed W-9 tax form for the incentive payee. The W-9 fonn must be current and dated within the last 24 
months, 

2. Scope of work with a summary of the existing and proposed systems 
3. Manufacturers' specification (cut) sheets for each proposed item to verify that the equipment is eligible. Please circle or 

highlight the relevant informaticm on the specification (cut) sheets. 
4. Detailed energy savings analysis/calculations. 
5. Copy of utility bill to confirm account number and service address, if desired, the participant may obscure all cost and 

rate related information. 

Step 2 - The Program Administrator will notify the applicant via email when the review is complete and funds have been 
reserved. The applicant will have 90 days from the date of the pre-approvaf letter to complete the project. 

Step 3 - Once the project is complete, participants should review their application for any changes and submit the following 
documents to the Program Administrator for review: 

6. Revised energy savings analysis/calculations (if changes were made during construction). 
7. Detailed, itemized invoices or proofe of purchase for the equipment installed. 
8. Completed letter of attestation. 

Supporting technical documentation will be reviewed by Program Administrator and an onsite inspection to verify the 
installation may be conducted. Upon receipt and verification of all required documentation, the incentive check will be 
processed and mailed to the applicant or to an authorized representative, if requested on the application. 

Apply online for Custom Building incentives today or contact us at 1 -866-578-5220. 

>Apply for Equipment Incentives 

Apply for Building Incentives 

Program Resources 

• Frequentiy Asked Questions 

• Service Map 

• Attestation Letter 

• W-9 Form Download 

• Term$ gnd Con<jitiGns 

• Contact Us 

Contact Us 

http;//www.^ergysaveoh-business.com/speciaIty-prog"ams/custom-buil(fing-an(J-equi[xnent/ 4/5 
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-017 Custom I Energy Save Ohio 

866-578-5220 
Fax: +1 330-319-8355 

Email: EnerqySaveOHiajsodexo.com 

Service Providers 

Program Allv Registration 
Program Ally Directory 

Sodexo is the designated program implementer for commercial and industrial energy effK^ency programs for First&iergy's Ohio utilities. 
This website is maintained by Sodexo. 

Costs of this program may be recovered through customer rates in accordance with Ohio law. For a complete list of 
commercial, industrial, residential and low-income energy efficiency programs, please visit energvsaveOH.com 

http://www.energysav0oh-bLBiness.com/spedalty-programs/custom-building-and-eciulpment/ 5/5 
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NRDC Set 1 
Witness: Eren G. Demiray 

Case No. 16-0743-EL-POR 

In the Matter of the Application of Ohio Edison (^mpany, The Cleveland Electric 
Illuminating Company, and The Toledo Edison Company For Approval 

of Their Energy Efficiency and Peak Demand Reduction Program Portfolio 
Plans for 2017 through 2019 

RESPONSES TO DATA REQUESTS 

NRDC Set 1 Regarding FirstEnergy's $25 million "after-tax" shared savings cap referenced on p. 100 of 
— lNT-032 Attachment A to the Application, please answer the following: 

a) Approximately what would that amount be "pre-tax"? Please use the Companies' best 
current estimate of its likely future tax rates in answering this question. If it cannot 
estimate what such future tax rates will be, please answer assuming its most recently 
determined tax rate. 

b) Does the proposed cap apply to the sum of shared savings from all three FirstEnergy 
subsidiary companies? 

Response: a) Approximately S39M based on the Companies' current composite income tax rate, 
b) Yes, as stated in Section 7.1 of the Companies' Plan, the $25 million after-tax cap is 

per year in total across the Companies. 

EXHIBIT 

bCC 



OCC Set 6 
Witness: Eren G. Demiray 

As to objections: Erika Ostrowski 

Case No. 16-0743-EL-POR 

In the Matter of the Application of Ohio Edison Company, The Cleveland Electric 
Illuminating Company, and The Toledo Edison Company For Approval 

of Their Energy Efficiency and Peak Demand Reduction Program Portfolio 
Plans for 2017 through 2019 

RESPONSES TO DATA REQUESTS 

OCC Set 6 - Do the Companies propose to count savings from the Energy Special Improvement 
INT-144 District program toward shared savings? 

Response: Objection. This request is vague and ambiguous as to the phrase "count savings from the 
Energy Special Improvement District program toward shared savings". Subject to and 
without waving the foregoing objection, the Companies will not include Energy Special 
Improvement District program results in their calculation of the Portfolios' Adjusted Net 
Benefits used in the Shared Savings Mechanism. 

EXHIBIT 

occ -1 



OCC Set 1 
Witness: Eren G. Demiray 

Case No. 16-0743-EL-POR 

In the Matter of the Application of Ohio Edison Company, The Cleveland Electric 
Illuminating Company, and The Toledo Edison Company For Approval 

of Their Energy Efficiency and Peak Demand Reduction Program Portfolio 
Plans for 2017 through 2019 

RESPONSES TO DATA REQUESTS 

OCC Set 1 - Section 7.1 of the Application states that shared savings will include a "cap of $25 million 
INT-012 after-tax per year in total across the Companies." If the $25 million cap is reached, please 

describe how the $25 million amount will be divided between and paid by the customers of 
OE, TE, and CEI, respectively. 

Response: If the $25 million cap is reached, the amount of shared savings that will be recovered by 
each Company will be based on the proportion that each Company earned an incentive in 
the prior reporting year. 

EXHIBIT 

o t c % 



ftistEhemv r e South Main Street 
Akron, Ohio 44308 

1'8O0-64&O4O0 

December 1, 2016 

VIA OVERNIGHT EXPRESS 
MAIL AND E-MAIL 

Ohio Hospital Association 
Attn: Rick Sites 
155 East Broad Street, 15th Floor 
Columbus, Ohio 43215 
ricks@ohanet. org 

Re: Notice of Intent to Terminate Program Administrator Agreement 

Dear Mr. Sites: 

I am contacting you regarding the Program Administrator Agreement by and between Ohio 
Edison Company, The Cleveland Electric Illuminating Company, and The Toledo Edison 
Company (collectively, "Companies"), and OHA Solutions, Inc. ("OHA") dated as of June 24, 
2009 ("Agreement"). Capitalized terms used but not defined in tiiis letter have the meanings given 
to them in the Agreement. 

By this letter, OHA is hereby notified of the Companies' intent to tenninate the Agreement 
effective December 31, 2016. This letter constitutes advance written notice of at least thirty (30) 
days pursuant to Section 11 of the Agreement. Accordingly, the Agreement will terminate on 
December 31, 2016, except for those provisions of the Agreement which, by their express terms, 
survive teimination of the Agreement. Under the terms of the Agreement, OHA bears full 
responsibility of timely notifying its members that it will no longer represent them in the 
Companies' Programs. 

Please do not hesitate to contact our counsel, Erika Ostrowski, Esq. 
(eostrowski@firstenergycorp.com), should you have any questions regarding this notice. 

V cry truly yours, 

liTnrt R Tnrriclfv C_3 

cc: Erika Ostrowski, Esq., Dylan Borchers, Esq. 

EXHIBIT 

bWP^ I 
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OCC Set 6 
Witness: Edward C. Miller 

Case No. 16-0743-EL-POR 

In the Matter of the Application of Ohio Edison Company, The Cleveland Electric 
Illuminating Company, and The Toledo Edison Company For Approval 

of Their Energy Efficiency and Peak Demand Reduction Program Portfolio 
Plans for 2017 through 2019 

RESPONSES TO DATA REQUESTS 

OCC Set 6 - Exhibit A to the Stipulation shows a reduction from 150,490 to 13,691 MWh in energy 
INT-130 savings under the residential Customer Action Program. Please describe how the 

Companies arrived at the 13,691 MWh savings number. Include all assumptions, 
methodologies, formulas, and calculations. 

Response: The Companies' updated projections of the Residential Customer Action Program ("CAP") 
are based on current expectations that the utility-administered programs will capture the 
vast majority of customer projects. Further, given the scaled back level of the plan and the 
uncertainty of the results CAP may produce, the Companies must ensure that the utility 
administered programs are of sufficient size to ensure compliance with the statutory 
targets. 

EXHIBIT 

odt :x 


