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CENTRAL MAINE POWER COMPANY

RESPONSE TO OFFICE OF THE PUBLIC ADVOCATE’S DATA REQUEST

NO.3
DOCKET No. 2008-255
October 8, 2008
OPA-03-01
Q. Ref.: B-2 Appendix A. Load Forecast Process Flow Diagram elements:

a. Provide “CMP (John Davulis’) 2011 Forecast.” Explain how it was
developed. Provide all supporting documents and analyses.

b. Provide Efficiency Maine Conservation Projections including all detailed
documentation on energy and peak savings impact. In particular, describe
the process used to develop summer peak demand impact estimates from
Efficiency Maine energy conservation savings.

(a) Attachment 1 to this response provides a summary of how CMP’s Fall 2006
Service Center Forecast was prepared. Attachment 1 to CES-01-10 provides the
spreadsheet used to prepare the Fall 2006 Service Center Forecast. Additional
documentation is provided in CMP’s responses to CES-01-03, CES-01-04,
CES-01-08, CES-01-11, CES-01-14, CES-01-15, CES-01-17 and CES-01-18.

(b) Attachment 2 to this response provides information that CMP received from
Denis Bergeron related to Efficiency Maine’s conservation plan and peak load
savings in August 2006. CMP is unaware of the particular process used by
Efficiency Maine to develop summer peak demand impact estimates from their
expected energy conservation savings. CMP assumes that 80% of Efficiency
Maine’s statewide savings will occur in CMP’s service territory.

Response and Submitted By:
John P. Davulis

Senior Project Manager

GDS Associates, Inc.

Attachment(s):

1.

CMP Service Center Net Energy & Peak Load Forecast, Fall 2006

2. Efficiency Maine’s Conservation Plan, August 2006.
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CMP Service Center Net Energy & Peak Load Forecast, Fall 2006

CMP develops a five-year net energy for load and peak demand forecast for 11 service
centers: Alfred, Augusta, Bridgton, Brunswick, Dover, Farmington, Lewiston, Portland,
Rockland, Skowhegan and Waterville. The methodology allocates kWh sales growth
ptojected to occur in the CMP service area to individual service centers based upon (1)
Global Insight’s economic forecast for Maine counties and (2) the results of interviews
conducted with CMP’s largest commercial and industrial customers. This document provides
a boef description of the methodology using the Company’s Fall 2006 forecast.

CMP Service Area Forecast Methodology

Annually, the forecasting staff prepares a five-year forecast of kWh sales by class of setvice,
net energy for load and monthly peak load for the entire CMP service area.

An end-use modeling approach is used to develop the residential kWh forecast. A sales
projection is prepared for each of 24 residential appliances or usage categories. This is done
by multiplying esamates for average annual kWh usage per appliance by the number of
appliances. The forecast is then reduced by the amount of estumated savings from
conservation programs. Annual usage estimates for the various end uses are calculated by
modifying base year (1995) values to reflect the adopton of energy efficient appliances,
changes in real income per household, changes in the real price of electricity, etc.
Additionally, usage for weather-sensitive end uses is normalized to reflect normal conditions.
‘The number of appliances is calculated by multiplying a forecast of the number of year-
round customers by estimated saturation values for each end use. The annual gain in
residential customers is based upon Global Insight’s forecast of housing starts for Maine.
Trends in appliance ownership (saturation) are developed from data collected by CMP in its
residential customer surveys. Future saturatons for space heating, water heating and fossil
heating auxiliaties are estimated based upon assumptions related to fuel choice and fuel
switching, and CMP efforts to retain space & water heating customers.

CMP uses a segment-based forecasting approach for the commercial sector. A sales
projection is prepared for 22 different segments that correspond to a variety of functional
groupings of business establishments. The segments cover the gamut of commercial
activities from Agriculture to Business & Financial Services, from Construction to
Restaurants and Colleges. The Company’s commercial sales forecast is actually the sum of
two forecasts: one for large business customers which account for about 30% of total sales,
and one for the smaller customers that purchase 70% of commercial electricity. The sales
forecast for smaller customers is calculated by applying Global Insight’s forecast of growth
in commercial output to the historic sales levels for the defined business segments. This
forecast, in turn, is adjusted to reflect changes in the projected price of electricity. The near-
term sales forecast for large customers is based on interviews conducted by CMP account
managers. The interview-based forecasts are used in combination with Global Insight’s
forecast of growth in commercial output to obtain sales estimates for future years. Growth
in output by segment 1s adjusted by an output elastcity that reflects the fact that there is not
a one-to-one relationship between growth in commercial output and growth in electricity
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sales. That 1s, historically, commercial output has grown at a faster rate than electricity sales.
Finally, the total commercial sales forecast is adjusted to reflect expected savings from
coniservation programs.

A segment-based forecasting approach 1s used for the industrial sector. A sales projection
is prepared for 19 industnal segments have been identfied that correspond to the commonly
recognized manufacturing categories. The forecast for each industrial segment is the sum of
the interview-based sales projections for the large customers and the output-based sales
forecast for smaller customers in the sector. The forecast for large customers (generally
those customers on LGS or IGS rates) 1s developed from mnterviews conducted by CMP
account managers. Large customers account for about 86% of industrial sales. In cases
where a customer is not able to provide CMP with an estimate of future electricity usage, the
approptate Global Insight output growth rate is used. The sales forecast for the smaller
other industral customers is based on Global Insight’s forecast of growth in industtial
output and changes in the price of electncity. Growth in output by segment is adjusted by
an electricity-to-output factor that reflects the fact thar there is not a one-to-one relationship
between growth in industrial output and growth in electricity sales. That is, historically,
industrial output in a number of segments has grown at a faster rate than electricity sales.
Finally, the industrial sales forecast is adjusted for expected savings from energy
conservation programs.

Separate forecasts for street and area lighting are prepared. The lighting forecasts are
developed using an exponential smoothing technique.

Monthly load shape factors for peak demand and average hourly load for two categories
of SOP customers (Residential & Small, and Medium & Large) were calculated based upon
CMP hourly load data for the period January 2002 to August 2006. A monthly load shape
factor 1s a measure of the magnitude of load in a particular month relative to the average
annual hourly load. Average hourly load is equal to annual kWh sales divided by 8,760 hours
adjusted for line losses (6.5% for Residential & Small and 3.8% for Medium & Large).
Monthly peak load for a particular year is equal to the appropnate load shape factor for
peak demand times the average annual houtly load for the two categories of SOP customers.
Monthly net energy for load is equal to the appropriate load shape factor for average
demand times the average annual hourly load times the number of hours in the month.

CMP Service Area Forecast, 2006-2011

The methodology used to develop load estimates for service centers begins with annual
service center kWh sales by class of service in 2005. The forecasted sales levels for 2006-
2011 reflect (1) the results of interviews with CMP's largest commercial and industrial
customers conducted by key account & technical services personnel and (2) Global Insight's
economic forecast for Maine counties through 2011.

Global Insight's forecast of household and employment growth by county is allocated to
service centers based by the setvice centet’s share of county population in 2000 based upon

data from the Census of Population.
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Global Insight’s expectation of household growth, as allocated to service centers, is used to
apportion residential sales growth to individual service centers. For example, the Portland
service center incorporates 71.7% of the populaton of Cumberland County and 4.0% of the
population of York County. Based on Global Insight’s forecast for Cumbetland & York
Counties, Portland 1s projected to account for about 21% of the cumulative growth in the
number of households in the CMP service area between 2005 and 2011. However,
residential kWh sales in the Portland service center are projected to decline due to increases
in the price of electricity, appliance efficiency improvements, conservation programs offered
by Efficiency Maine and a weak economy.

The residential sales forecast for service centers follows a two-step process. First, a naive
or status quo sales estimate is calculated based upon kWh usage per customer in 2005 and
growth in the number of households. The resulting annual estimates for the sum of CMP’s
11 service centers is compared to that for the service tertitory as a whole to establish an
adjustment factor that is then used to modify the initial service center estimates to account
for changes in the price of electricity, appliance efficiency improvements, conservation
programs, a weak economy and other factors. (Household growth is also used to apportion

growth in street lighting sales.)

Commercial sales forecast. In a similar manner, Global Insight’s expectation of growth in
nonmanufacturing employment, as allocated to service centers, is used to apportion
commercial sales growth to individual service centers. Based on Global Insight’s forecast for
Cumberland & York Counties, Portland 1s projected to account for about 30% of the
cumulative growth in the number of nonmanufacturing jobs in the CMP service area
between 2005 and 2011. First, a naive or status quo sales estimate is calculated based upon
kWh usage per employee in 2005 and growth in the number of commercial employees. The
resulting annual estimates for the sum of CMP’s 11 service centers is compared to that for
the service territory as a whole to establish an adjustment factor that is then used to modify
the initial service center estimates to account for changes in the price of electricity,
conservation programs, a weak economy, etc.. Electricity sales to large, surveyed commercial
customers are added to that for small customers to determine sales to commercial class as a

whole.

Industrial sales forecast. The apportionment of small industrial sales growth to individual
service centers is simply based upon the service center’s share of sales to small industrial
customets in 2005. Thus, it 1s assumed that 24% of the small industrial sales growth in the
CMP service area will occur in the Portland service center. Electricity sales to large industrial
customers are added to that for small customers to determine sales to industrial class as a

whole.

Finally, each Service Center's sales forecast is used to compute net energy for load and
peak demand in a manner consistent with the methodology for the entire service area. The
following charts and tables present service center forecast.
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Sales {mil. kWh) by CMP Service Center, Fall 2006 Outlock

CAGR
2005 2006 2007 2008 2009 2010 2011 200511
446_Alfred Residential 687 8 B77.9 B76.4 663.5 6726 6839 B90.6 0.1%
Commercial 4300 4255 4335 4443 452.9 4531 4599 1.1%
Industrial 4602 4733 483.6 4847 477 .4 4702 465.4 0.2%
Lighting B.B 639 7.0 70 7.1 7.2 7.3 1.1%

Total Sales 15847 156837 16004 16055 15101 16194 16232 0.4%

11 Augusta Residential B30 ami 276.0 2721 2722 27586 2766 4%

Conumerclal 88 %79  ¥39  ¥Rg 27 M50 M3 11%
Industrial 203 195 196 184 185 174 162 37%
Lighting 26 27 27 27 27 27 27 06%
Total Sales 5748 5677 6722 8723 57631 5816 5A31 02%

554 Biidgton Residential 2014 197 .4 1959 193 1 193.2 19556 197.0 0.4%
Commercial 153.3 1356 1418 1452 148.4 1506 152.0 0.1%

Industrial 259 284 2535 23 211 198 1886 T1%

Lighting il 1.1 1.1 11 11 1.2 12 G.6%

Total Sales 384.7 3626 364.3 3617 3638 367 .1 368.8 D7%

511-Brunswick  Residential 4212 4134 4105 4056 406.0 4104 4137 0.3%

Commercial 5.0 359 3729 812 386.3 3808 37456 0.4%

Industrial 178.0 169.1 163.0 1594 1548 156.4 149.0 -2.9%

Lighting 3.4 3.4 3.4 35 3.5 35 3.5 B.7%

Total Sales 57__5_ 9518 249 3 9497 950.5 8452 58409 0D.5%

222 Doves Residential 132.4 1298 1286 1268 1%.7 1278 1287 05%
Commeircial B5.2 B8.1 B69.4 708 718 725 726 1.0%

Industrial 456 4.4 422 412 c2X: ] 386 374 3.2%

Lighting 1.1 1.1 1.1 1.1 1.1 1.2 12 05%

Yotal Sales 2474 9434 A4 JB9 7895 D0 7WB9  05%

524 Farmington  Resldential 2197 2145 2125 82 208.2 2105 2111 D7%

Commaicial 1785.2 1806 182.4 186.0 190.2 1828 184.3 1.7%
Industial 7794 396 1%3 1507 1550 1538  1G4B  -22B%
Lighting 22 22 22 23 23 23 23 0.3%

Total Sales 11766 7860 5335 5481 556 G54 5724 -113%

551 Lewiston Residential 3Nz IX%.4 3242 3198 320.4 3242 365 0.3%

Commercial 3238 3378 %31 B15 368.2 3726 37650 25%

Industrial 256 2563 2546 2518 2475 2430 2394 -1.2%

Lighting 17 37 3.7 B 38 38 kE:] 0.7%

Total Sales 914.5 924.2 935.6 937.0 939.9 9436 9437 0.5%

41 Portland Residential 640.9 628.8 B25.4 B17.8 6518.0 B627.2 B326 -0.2%
Commercial 9953 8392 10264 D615 108908 11071 11183 2.0%

Industrial 351.4 »77 3578 358.6 3566 21 3485 1%

Lighting 9.7 98 99 95 10.0 10.1 10.2 D.8%

Total Sales 19573 1956 20194 20475 20764 20%5 185 0.9%

231-Rockdand Resldential 027 296.9 2956 2920 2921 2953 277 0.3%

Commercial 23 204 .4 2086 2136 218.2 N3 2235 1.1%

Industrial 187.3 154.4 156.2 154.5 151.8 148.9 14653 1%

Lighting 23 23 24 24 24 . 24 24 D.7%

Total Sales 672.2 657.9 662.8 B62.5 664.5 668.0 B70.5 0.0%

225.Skowhegan Residential 109.4 107.3 106.4 1048 104.8 106.1 106.9 0.4%
Commercial 568 586 5583 616 63.1 638 B4.2 1.5%

Industrial 325 319 321 282 78 %7 265 4.0%

Lighting 1.1 1.1 1.1 1.1 1.4 1.1 1.1 0.6%

TotalSales 2018 1380 1995 1%8 169 19771877  -03%

2 Waterville  Residemtial 198.9 185.2 184.0 191.3 1.3 1837 1846 L.4%

Commercial 1692 1701 1725 1755 4788  1B11 1822 1.2%

industrial 2547 2633 2829 817 081 2747 274 1.0%

Lighting 23 23 24 24 24 24 24 06%

Total Sales 6252  £509  B418 6508 6505 6519 6503 G7%

Total CHP Residential 35201 34653 34455 34029 34064 34502 34762 03%
Commercial 32173 32037 32943 33782 34513 34867 35040 1.4%

industrial 25840 22080 19538 13534 1985 10117 18817 50%

Lighng %5 %8B 378 ¥3 335  7H 31 07%

Total Sales 03468 00138 D77 B7730 BAE 8BS BE9I  08%
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Peak Load (MW) & Net Energy (mil. kWh) by Service Center, Fall 2006 Outiook

446-Alfied

211-Augusta

554 Bridqton

514 Brunswick

222 Dover

524 Farmington

551 Lewiston

441 Pordand

231-Reckiand

225 Skowhegan

221 -Watenville

Total CMP

Peak Load
Summer
Winter

Net Energy

Pgak Load
Summer

Wiater
Net Energy

Peak Load
Sunmner
Winter

Net Energy

Peak Load

Summer
Winter
Net Energy

Peak Load

Summer
Winter
Net Eneigy

Pe oad
Summer
Winter

Net Energy

Peakload

Summer
Winter
HNet Energy

Peak Load

Summer
Winter
Net Enetgy

Peak Load
Summer
Winter

Net Energy

Peak Load
Summer
Winter

Net Eneigy

Pe oad
Summer
Winter

Net Energy

Peak Load
Summer
Winter

Met Energy

2005

2765
%619
1669.2

8.0
a0.1
607.9

60.4
61.4
406.2

165.6
153.9
1019.7

3.8
389
%15

219
218.7
1227.2

160.8
151.5
9631

3492
330.2
21038

1128
108.7
708.7

25
316
2135

123.8
108.0
B56.2

1p82.5
15808
9836.8

2006 2007 2008 2009

279
2735
1687.4

@87
821
607.4

535
593
377

173.7
162.6
10148

3.7
396
204

16825
147.9
8334

176.4
1680.5
964.3

3731
3428
21187

117.4
111.4
7019

311
321
2129

1415
1191
£90.8

168086
15409
9,4%.9

3055
2772
1,680.7

NE
827
B603.4

535
595
3840

1743
162.0
298.5

.3
380
2546

105.0
935
5598

1816
163.1
9822

3859
350.0
21208

1188
112.3
697.1

314
321
210.4

1434
1198
681.9

16362
1501.2
9,173.4

3003
2773
16859

B9.9
825
603.4

576
58.8
381.3

170.2
161.3
998.3

.2

253.0

107 .1
96.4
574.9

78,0
162.8
9335

3850
K44
21501

1169
1118
696.7

29
N4
2076

1400
1181
680.7

16120
15044
92155

306.1
27
16908

9286
83.3
607 .4

59.3
59.2
3835

1726
161.0
9993

376

2526

112
978
5826

1818
163.2
986.6

3951

21798

119.4
121
698.6

304
1.4
2077

142.1
1188
680.5

15523
15126

9.269.6

2010

3128
279.4
17007

95.7
846
613.2

61.2
60.0
357.0

1733
1589
994.0

366

2532

1158
998
8929

186.0
164.1
930.5

412
22009

1223
1128
7025

N2
317
208.7

1445
118.8
6820

15325
15237
93256

2011

3190
2802
17048

98.1
952
6148

628
60.5
388.7

174 4
189.0
989.7

39.3
38.8
25341

187
101.2
600.2

189.4
164.2
990.6

4218
366.5
22146

1260
1134
705.2

1.8
s
2086

146.2
118.3
680.4

17274
15291
8380.8

CAGR
200511

2.4%
1.1%
0.4%

2.4%
0.5%
0.2%

0.7%
0.3%
L7%

0.9%
0.0%
0.5%

1.1%
0.0%
0.5%

-13.3%
-121%
-11.2%

28%
1.3%
0.5%

32%
18%
0.9%

1.7%
06%
0.1%

1.2%
0.1%
0.4%

28%
15%
06%

0.4%
0.3%
0.8%
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Summer Peak Load Growth, CAGR 2005-2011
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Winter Peak Load Growth, CAGR 2005-2011
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EFFICIENCY MAINE'S CONSERVATION PLAN, AUGUST 2006

2006 2007 2008 2009 2010
Business Program (lighting) ‘ :
annual energy saved 20,659 35,689 62,642 65,707 82,760
amount saved during surmmer peak 8,677 14,989 26,310 27,597 34,759
amount of capacity 3.39 5.86 10.28 10.78 13.58
MW demand reduction at peak 2.88 4.98 8.74 9.16 11.54
Business Program (cooling)
annual energy saved 20,659 35,689 62,642 65,707 82,760
amount saved during summer peak 12,602 21,770 38,212 40,082 50,484
amount of capacity 492 8.50 14.93 15.66 19.72
MW demand reduction at peak 448 7.74 13.58 14.25 17.95
BOC (Business load shape)
annual energy saved 5674 5,674 30,348 30,348 30,348
amount saved during summer peak 2,383 2,383 12,746 12,746 12,746
amount of capacity 0.93 0.93 4.98 4.98 498
MW demand reduction at peak 0.79 0.79 423 423 423
Residential Program (refrig)
annual energy saved 3,600 6,034 6,694 7,116 7,501
amount saved during summer peak 1,073 1,798 1,995 2,121 2235
amount of capacity 0.42 0.70 0.78 0.83 0.87
MW demand reduction at peak 0.35 0.59 0.65 0.69 0.73
Residential Program (lighting)
annual energy saved 19,200 17,913 17,487 19,619 22,217
amount saved during summer peak 5,011 4,675 4,564 5121 5,799
amount of capacity 1.96 1.83 1.78 2.00 2.27
MW demand reduction at peak 0.31 0.29 0.28 0.32 0.36
Annual Incremental
Total {lighting for biss.) 4.33 6.64 13.80 14.40 16.86
Total {cooling for bus.) 593 9.40 18.75 19.49 23.26
Cumulative
Total {lighting for bus.) 8.18 2208 36.48 53.34

Total (cooling for bus.) 9.40 28.15 47.64 70.90



