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1997 |EEI Impact Study Report
Study 1D: 568

1. Executive Summary

Southern Cdifornia Edison (SCE) retained Alternative Energy Systems Consulting, Incorporated
(AESC), Ridge & Associates and KVDR, Inc. to evauate the first year impacts of SCE's 1997
Industrid Energy Efficiency Incentive (IEEI) Program for indudirid customers. The methods used and
the data presented in this evaduation are consstent with the requirements contained in the Protocol s and
Procedures for the Verification of Costs, Benefits and Shareholder Earnings from Demand-Sde
Management Programs (Protocols) as adopted by D.93-05-063 and most recently revised in March
1999.

SCE provided AESC with a database describing the industrial Sites and energy savings measures
included in the 1997 |IEEI program. The database included 177 coupons with a total of 230 measures.
The smdl sze of the program populaion permitted AESC to perform a complete census of the
customers rather than evaduating a sample of the population. However, for the net-to-gross ratio
(NTGR) evaution, the population was drétified to identify coupons that, because of the sze of ther
savings, should recelve specid attention. To achieve this dtratification, SCE's estimated ex ante energy
savings for each measure at a Ste were summed and the Stes were ranked in descending order of
savings.

SCE provided the actua coupons, which they used to document energy savings estimates for each
measure. AESC used the coupons to verify measure characterizations and to obtain ex ante impact
cdculations.

AESC obtained information from the participants through on-gte surveys, follow-up telephone cals and
spot-monitoring. During the on-Site vist a survey was performed with a decison-maker that provided
the information necessary to estimate the NTGR for each rebated measure. The on-Ste surveys dso
provided site and measure operating data, upon which AESC's ex post estimates of energy savings
were based. AESC monitored the eectricad usage of a number of different types of equipment to verify
energy savings caculations for the measures.

The gross ex post impacts, NTGRs, and net ex post impacts were calculated for each measure in the
indugtrid program and summed to provide the population impact. The estimation of the NTGRs is
conggent with the guiddines on the use of the sdlf-report method in Appendix J of the Protocols. The
standard, sdf-report NTGRs were based on information gathered in interviews with the person most
responsible for deciding to participate in the 1997 IEEI Program. The standard, salf-report NTGR was
caculated using the answers to a series of questions on the decison-maker questionnaire. For those
coupons with larger expected impacts, additiona quantitative and quditative data were used to produce
what is cdled a custom, sdf-report NTGR.

Alternative Energy Systems Consulting, Inc. 1 1/26/01
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Table 21 summarizes AESC's estimated annud gross energy and eectric capacity impacts for the
program and by end-use. The net energy and dectric capacity impacts, along with the average NTGR
values that incorporate the effects of customization, are presented in Table 1-2 for the program and by
end-use.

Table 1-1. 1997 |EEI GrossImpact Estimates

Annual
Energy Savings Electric Capacity
End-Use # Measur es (kwh) (kw)
HVAC 35 17,831,400 625.9
Lighting 72 45,035,218 4,164.4
Process 111 81,798,396 10,409.7
Misc. 12 563,954 38.2
Program Totas. 230 145,228,968 15,238.2

Table 1-2. 1997 |EEI Net Impact Estimates

Annual Energy Savings (kWh) Electric Capacity (kW)

End-Use Impact NTGR Impact NTGR
HVAC 11,952,781 0.670 313.9 0.501
Lighting 26,607,184 0.591 2,508.2 0.602
Process 54,699,101 0.669 6,300.3 0.605
Misc. 401,854 0.713 254 0.665
Program Totas 93,660,921 0.645 9,147.7 0.600

Alternative Energy Systems Consulting, Inc. 3 1/26/01
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2. Summary Tables

This document contains the results of the Fird Year Impact Study of Southern Cdifornia Edison’s
(SCE) Indudrid Energy Efficiency Incentive Program - 1997 (Study 568). The Cdifornia Public
Utilities Commisson and Cdifornia Energy Commisson require Summay Tables and Study
Documentation forms for each utility impact study. Tables 2-1 and 2-2 are provided in accordance with
these requirements as described in Tables 6 and 7 of the Protocols and Procedures for the
Verification of Costs, Benefits and Shareholder Earnings from Demand-Sde Management
Programs (Protocols) as adopted by D.93-05-063 and most recently revised in March 1999. Table 2-
1 provides the impact study results in accordance with Table 6 while Table 22 responds to the
requirements of Table 7 of the Protocols.

Table 2-1. Completed Load Impact Study (Table 6 of Protocols)

1. Average Measure Usage:

1A. Baseusge

HVAC Lighting Process Misc. Program
Energy kWh 1,257,468 | 1,275,579 | 2,444,995 78,356 | 1,264,099
Elec. Cap. kW 303.0 181.2 457.4 10.0 237.9
Energy/DUM kWhDUM 37.63 1.69 | 2,444,995 78,356 na
Elec. Cap./DUM 0.00772| 0.000297 457.4 10.0 na
1.B. Impact year usage

HVAC Lighting Process Misc. Program
Energy kWh 755,010 628,510 | 2,137,880 31,562 888,241
Elec. Cap. KW 294.0 143.6 428.8 6.7 218.3
Energy/DUM kKWhDUM 30.2112 0.9623 | 2,137,880 31,562 na
Elec. Cap./DUM 0.00728 | 0.000198 428.8 6.7 na

Alternative Energy Systems Consulting, Inc.
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Table 2-1. Completed Load Impact Study (Table 6 of Protocols) continued

2. Average Net and Gross End-Use L oad I mpacts:

2. A. Load impacts

HVAC Lighting Process Misc. Program

Avg. Gross Impact kWh 509,469 625,489 736,922 46,996 479,719
Avg. Gross Impact kW 17.9 57.8 93.8 3.2 43.2
Avg. Net Impact kWh 341,508 369,544 492,785 33,488 309,331
Avg. Net Impact kw 9.0 34.8 56.8 2.1 25.7
2. B. Load impacts per designated unit of measure

HVAC | Lighting | Process Misc. Program
Avg. Gross Impact kWh/DUM 6.98 0.87| 736,922 46,996 na
Avg. Gross Impact kW/DUM 0.00036 | 0.00012 93.8 3.2 na
Avg. Net Impact kWh/DUM 2.98 047 | 492,785| 33,488 na
Avg. Net Impact kW/DUM 0.000028 | 0.000070 56.76 212 na

2. C. The percent change in usage (relative to base usage) of the participant group and comparison
group. Comparison group not gpplicable to industrid sector.

HVAC Lighting Process Misc. Program
% Change in Usage kWh 40.0% 50.7% 12.6% 59.7% 24.2%
% Change in Usage kW 3% 20.7% 6.3% 33.4% 8.4%

Alternative Energy Systems Consulting, Inc.
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Table 2-1. Completed Load Impact Study (Table 6 of Protocols) continued

2. D. Redization rates

HVAC | Lighting | Process Misc. Program
Redl. Rate Gross kWh 0.802 1.020 0.822 1.021 0.872
Redl. Rate Gross kW 3.366 0.355 1.470 0.945 0.800
Redl. Rate Net kWh 1.014 0.793 0.846 0.957 0.848
Red. Rate Net kW 3.184 0.281 1.369 0.826 0.670
Redl. Rate Gross KWh/DUM 0.861 1.696 0.822 1.021 na
Red. Rate Gross kW/DUM 3.614 0.590 1.470 0.945 na
Redl. Rate Net kWh/DUM 1.089 1.318 0.846 0.957 n‘a
Redl. Rate Net KW/DUM 3.420 0.468 1.369 1.021 na
3. Net-to-Gross Ratios:
3. A. Average load impacts

HVAC | Lighting | Process Misc. Program
NTGR - Avg. Impact kWh 0.670 0.591 0.669 0.713 0.645
NTGR - Avg. Impact KW 0.501 0.602 0.605 0.665 0.600
3. B. Average load impacts per designated unit of measure

HVAC | Lighting | Process Misc. Program
NTGR - Avg. Impact KWH/DUM 0.427 0.534 0.669 0.713 na
NTGR - Avg. Impact kW/DUM 0.077 0.568 0.605 0.665 na

Alternative Energy Systems Consulting, Inc.
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Table 2-1. Completed Load Impact Study (Table 6 of Protocols) continued
4. Designated Unit Intermediate Data:

4. A. Pre-inddldion average

HVAC | Lighting | Process Misc. Program
DUM Int. Datasq. ft Pre-Ingt 161,921 | 214,405 na na na
DUM Int. Data Hours Pre-Inst na 6,424 na na na
4. B. Post-inddlation average

HVAC | Lighting | Process Misc. Program
DUM Int. Data 5q ft Post-Inst 161,921 | 158,168 na na n‘a
DUM Int. Data Hours Post-Inst na 5,938 na na na

Alternative Energy Systems Consulting, Inc.
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Table 2-1. Completed Load Impact Study (Table 6 of Protocols) continued

5. Precison:
Listed below are the 80% and 90% Corfidence Intervasfor items 1 - 4 of thistable.

1997 IEEI Impact Study Report (Study 568)

Table 6
Ref Parameter CL HVAC Lighting Process Misc. Program
1-A Avg Base Usage-kWh 80% CL +/- 301893 399864 652972 53742 346268
Avg Base Usage-kWh 90% CL +/- 386801 512325 836620 68856 443656
1-A Avg Base Usage -kW 80% CL +/- 68 52 150 6 76
Avg Base Usage -kW 90% CL +/- 87.5 66.9 192.1 7.9 97l
1-A Avg Base Use/DUM -kWh 80% CL +/- 19.7 0.36 652972 53741 n/a
Avg Base Use/DUM -kWh 90% CL +/- 2522 0.47 836621 68857 n/a
1-A Avg Base Use/DUM -kW 80% CL +/- 0.004 0.00006 150 6.19 n/a
Avg Base Use/DUM -kW 90% CL +/- 0.005 0.00008 192.2 7.93 n/a|
1-B Avg Impact Usage-kWh 80% CL +/- 212895 175767 710211 28145 353975
Avg Impact Usage-kWh 90% CL +/- 272771 225201 909957 36061 453530
1-B Avg Impact Usage -kW 80% CL +/- 65 52 151 6 76
Avg Impact Usage -kW 90% CL +/- 835 67 194 8.1 97.7
1-B Avg Impact Use/DUM -kWh 80% CL +/- 17.6 0.17 710211 28145 n/a|
Avg Impact Use/DUM -kWh 90% CL +/- 22.6 0.22 909957 36061 n/a
1-B Avg Impact Use/DUM -kW 80% CL +/- 0.003 0.00004 151.3 6.32 n/a
Avg Impact Use/DUM -kW 90% CL +/- 0.004 0.00005 193.9 8.1 n/a
2-A Avg Gr Impact - KWh 80% CL +/- 172518 304821 197620 26819 124014
Avg Gr Impact - KWh 90% CL +/- 221039 237909 253200 34362 159017
2-A Avg Gr Impact - KW 80% CL +/- 9.9 19.2 60.5 1.39 29.9
Avg Gr Impact - KW 90% CL +/- 12.7 24.6 77.6 1.78 384
2-A Avg Net Impact - KWh 80% CL +/- 150653 154347 138555 21956 85801
Avg Net Impact - KWh 90% CL +/- 193025 197757 177523 28131 109932
2-A Avg Net Impact - KW 80% CL +/- 5.7 14.3 34.0 13 17.0
Avg Net Impact - KW 90% CL +/- 7.2 18.3 435 17 21.8
2-B Avg Gr Impact/DUM - kWh 80% CL +/- 2.96 0.23 197619 26819 n/a
Avg Gr Impact/DUM - kWh 90% CL +/- 3.79 0.29 253200 34362 n/a
2-B Avg Gr Impact/DUM - kW 80% CL +/- 0.0004 0.00003 60.5 1.39 n/a
Avg Gr Impact/DUM - kW 90% CL +/- 0.0005 0.00004 77.6 1.78 n/a
2-B Avg Net Impact/DUM - kWh 80% CL +/- 154 0.125 138554 21956 n/a
Avg Net Impact/DUM - kWh 90% CL +/- 197 0.16 177523 28131 N/4
2-B Avg Net Impact/DUM - kW 80% CL +/- 0.0001  0.000015 285 1.02 n/a
Avg Net Impact/DUM - kW 90% CL +/- 0.0002 0.00003 435 1.67 n/a
2-D/A  Realization Rate- Net-kWh 80% CL +/- 0.115 0.065 0.063 0.16 0.041
Realization Rate- Net-k Wh 90% CL +/- 0.15 0.08 0.08 0.20 0.05
2-D/A  Realization Rate- Net-kW 80% CL +/- 0.29 0.25 0.115 0.29 0.13
Realization Rate- Net-kwW 90% CL +/- 0.37 0.32 0.15 037 0.18
2-D Realization Rate- GR-kWh/DUM 80% CL +/- 0.000025  0.000005 0.062 0.011 n/a
Realization Rate- GR-kWh/DUM 90% CL +/- 0.00003 0.00001 0.08 0.014 n/a
2-D Realization Rate- GR-kW/DUM 80% CL +/- 0.00017  0.000005 0.103 0.15 n/a
Realization Rate- GR-kW/DUM 90% CL +/- 0.00022 0.00001 0.132 0.192 n/a
2-D Realization Rate- Net-kWh/DUM  80% CL +/- 0.000013  0.000004 0.063 0.159 n/a
Realization Rate- Net-kWh/DUM  90% CL +/- 0.000018 0.00005 0.081 0.203 n/a
2-D Realization Rate- Net-kW/DUM 80% CL +/- 0.000075  0.000005 0.115 0.291 n/a
Realization Rate- Net-kW/DUM 90% CL +/- 0.000096  0.000006 0.148 0.373 n/a
3-A NTGR - Avg Impact KW h 80% CL +/- 0.023 0.015 0.013 0.045 0.008
Alternative Energy Systems Consulting, Inc. 1/26/01
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NTGR - Avg Impact KWh 90% CL +/- 0.030 0.019 0.016 0.058 0.0lll
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Table 2-1. Completed L oad Impact Study (Table 6 of Protocols), continued

5. Precison: (continued)

Table 6
Ref Parameter CL HVAC Lighting Process Misc. Program

3-A NTGR - Avg Impact kKW 80% CL +/- 0.023 0.022 0.015 0.053 0.011
NTGR - Avg Impact kKW 90% CL +/- 0.030 0.028 0.019 0.068 0.013

3-B NTGR - Avg Impact kWh/DUM 80% CL +/- 0.000008  0.000003 0.034 0.12 0.028
NTGR - Avg Impact kWh/DUM 90% CL +/- 0.00001  0.000004 0.044 0.151 0.036

3-B NTGR - Avg Impact kW/DUM 80% CL +/- 0.000008  0.000003 0.034 0.12 0.028
NTGR - Avg Impact kW/DUM 90% CL +/- 0.00001  0.000004 0.044 0.151 0.036

4-A DUM Intermediate Data-Sqft 80% CL +/- 41307 84651 n/a n/a n/a
Prelnstall
DUM Intermediate Data-Sqft 90% CL +/- 52925 108464 n/a n/a n/a
Prelnstall

4-A DUM Intermediate Data-Hrs 80% CL +/- 526 316.9 n/a n/a n/a
Prelnstall
DUM Intermediate Data-Hrs 90% CL +/- 675 406.1 n/a n/a n/a
Prelnstall

4-B DUM Intermediate Data-Sqft 80% CL +/- 41307 35145 n/a n/a n/a
Postlnstall
DUM Intermediate Data-Sqft 90% CL +/- 52925 45029 n/a n/a n/a
Postlnstall

4-B DUM Intermediate Data-Hrs 80% CL +/- 543 323 n/a n/a n/a
Postlnstall
DUM Intermediate Data-Hrs 90% CL +/- 695 414 n/a n/a n/a
PostInstall
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Southern California Edison

Table 2-1. Completed L oad Impact Study (Table 6 of Protocols), continued

6. Measure Count Data:
6. A. and B. Number of measures installed by participants.

1997 IEEI Impact Study Report (Study 568)

Item_ Comp. M easure # of Item_ Comp. Measure # of
Code Code Description Measure Code Code Description Measure
S S
Cul 10A Pump Sys Cntrls 2 HW12 3 Component 1
(Process)
Cul 15A Misc (Process) 30 LC 2 Engy Mgnmt Sys 7
(Lighting)
Cul 15B Misc 1 LD1 1 Daylighting 2
(Refrigeration) Systems
Cul 16 Air Compressor 3 LOR X Qutdoor Lgting Sys 6
Replace.
Cul 18 Power Factor 1 LSM 9 Component-LED 10
Capacitors Exit Signs
Cul 19 Air Compressor 7 LSM X Indoor Lgting Sys. 28
System Modif
Cul 20 Cooling Tower 1 LSR X Indoor Lgting Sys 29
Replace.
Cul 21 Furnace/Energy 2 oM1 3A Motors (Proc) Sgle 1
Efficient Phase
Cul 25 Plastic Extrusion 5 OoM2 1A Motors (HVAC) 2
Equip Three Phase
Cul 27 Process Cooling 3 OoM2 3A Motors (Proc) 13
Three Phase
Cul 28 Solid State Controls 1 0s1 1 Adj Spd Drive 15
(HVAC)
Cul 29 Vacuum System 2 0s1 2 Adj Spd Drive 1
(Refrig)
Cul 2C Ems (Space 7 0s1 3 Adj Spd Drive 20
Conditioning) (Process)
Cul 37 Hdwr To Lower 1 0s1 4 Adj Spd Drive 1
Cond Temp (Water Svc)
Cul 47 Air Distribution 1 SAX 3 Component 1
System
Cul 49 Economy Cycle 3 SC1 2 Chiller 75 - <200 2
Tons
Cul 59 Injection Molding 11 SC1 3 Chiller 200 - <600 1
Machine Tons
Cul 60 Cooling Tower 4 SC1 4 Chiller 600 - <2000 1
Tons
Cul 9A Pump System 2 SHX 3 Air Cooled Single 1
(Process) Pkg
HW12 2 Component 1

Alternative Energy Systems Consulting, Inc.
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Table 2-1. Completed L oad Impact Study (Table 6 of Protocols), continued

7. Market Segment Data:

Facility SIC Proportion # of sites Description
131 0.0395 7 Crude Petroleum and Natural Gas

142 0.0056 1 Crushed and Broken Stone

145 0.0113 2 Clay, Ceramic, and Refractory Minerds
203 0.0113 2 Preserved Fruits and V egetables

204 0.0056 1 Grain Mill Products

205 0.0169 3 Bakery Products

206 0.0056 1 Sugar and Confectionery Products
208 0.0056 1 Beverages

209 0.0056 1 Misc. Food and Kindred Products

226 0.0056 1 Textile Finishing, except Wool

227 0.0282 5 Carpets and Rugs

251 0.0113 2 Household Furniture

265 0.0056 1 Paperboard Containers and Boxes

267 0.0395 7 Misc. Converted Paper Products

271 0.0169 3 Newspapers

272 0.0169 3 Periodicals

275 0.0226 4 Commercia Printing

281 0.0113 2 Industrial Inorganic Chemicals

282 0.0226 4 Plastics Materials and Synthetics

283 0.0113 2 Drugs

285 0.0056 1 Paints and Allied Products

308 0.1412 25 Miscell aneous Plastics Products, Nec
322 0.0056 1 Glass and Glassware, Pressed or Blown
323 0.0056 1 Products of Purchased Glass

324 0.0056 1 Cement, Hydraulic

331 0.0282 5 Blast Furnace and Basic Steel Products
335 0.0113 2 Nonferrous Rolling and Drawing

339 0.0113 2 Miscellaneous Primary Metal Products
341 0.0113 2 Metal Cans and Shipping Containers
342 0.0056 1 Cutlery, Handtools, and Hardware

344 0.0056 1 Fabricated Structural Metal Products
346 0.0113 2 Metal Forgings and Stampings

347 0.0113 2 Metal Services, Nec

349 0.0113 2 Misc. Fabricated Metal Products

3A 0.0056 1 Metalworking Machinery

355 0.0056 1 Special Industry Machinery

356 0.0282 5 General Industrial Machinery

357 0.0226 4 Computer and Office Equipment

359 0.0226 4 Industrial Machinery, Nec

362 0.0113 2 Electrical Industrial Apparatus

364 0.0056 1 Electric Lighting and Wiring Equi pment
367 0.0734 13 Electronic Components and Accessories
369 0.0113 2 Misc. Electrical Equipment and Supplies
371 0.0169 3 Motor V ehicles and Equipment

372 0.1299 23 Aircraft and Parts

376 0.0282 5 Guided Missiles, Space Vehicles, Parts
381 0.0169 3 Search and Navigation Equipment

382 0.0226 4 Measuring and Controlling Devices
384 0.0169 3 Medical I nstruments and Supplies

34 0.0056 1 Toys and Sporting Goods

733 0.0056 1 Mailing, Reproduction, Stenographic
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Table 2-2. Response to Protocol Table7

The following information is provided in direct response to the corresponding itemsin Table 7 of the
Protocols. Essentid information regarding this evauation is provided below. When necessary, the
reader is directed to the appropriate report section where additiona information can be found.

A. Overview Information

1. Sudy Titlee Impact Evduation of the Southern Cdifornia Edison Company’s 1997
Industrial Sector Energy Efficiency Incentives Programs.  Lighting; HVAC; Process -
Study ID: 568

2. Program, program year, and program description: 1997 Indudrid Energy Efficiency
Incentive (IEEI) Program was designed to target and deliver monetary incentives to
Southern Cdlifornia Edison customers that ingtaled energy efficiency equipment. This report
addressed dl rebate applications that were paid in 1997.

3. End-uses and/or measures covered: This Evaduation covered HVAC, lighting, process,
and miscellaneous end-uses.

4. Methods and models used:

Gross Savings

In generd, if the coupon involved a smple measure such as alighting or motor change, SCE
and AESC used SCE's Measure Analys's and Recommendation System (MARYS) to verify
the calculations. This software is based on their Computerized Book of Standards (CBOS).
If the coupon estimates were based on a custom engineering analysis by SCE, by a vendor
or by a consulting engineer, then AESC performed manua engineering caculations to obtain
its estimates. Please refer to Sector 6 for more details.

Measure-L evel Net Impacts and Net-to-Gross Ratios (NTGRS)

Table C-5 of the Protocols does not require a comparison group. Since, in this study, there
was no comparison group, the sdf-report method was used to estimate dl NTGRs.
Guiddines for the use of this method are contained in Chapter 4 of Appendix J of the
Protocols. The measure-level NTGRs were esimated using information gethered from the
person at each site most responsible for deciding to participate in the SCE IEEI Program.
This information was gathered using one of two surveys depending on the expected savings
associated with the coupon. All customers were given abasc NTGR survey referred to as
the standard sdlf-report NTGR (SSR_NTGR). For those customers with the largest
expected savings, additiond steps were taken to estimate their NTGRs. For these
customers, additional quantitative and qudlitetive data were collected and andyzed to
produce whét is cdled a custom sdf-report NTGR (CSR_NTGR). All of the information
gathered for each custom
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Table 2-2. Response to Protocol Table 7 continued

measure was integrated into a coherent narrative that either supported the standard NTGR
or argued for changing it. The narrative for each custom measure is presented in Appendix
C of thisreport.

Net Savings

The measure-levdl NTGR (for custom measures the custom NTGR was used and the
standard NTGR was used for dl others) was multiplied by the measure-level gross impacts
to derive net impacts for both kwh and kW. Within each end-use, the net kWh and kW
were summed to produce end-use net KWh and kKW impacts. Within each end-use, the
gross KWh and kW impacts were then summed to produce end-use gross kWh and kW
impacts. Within each end-use, the ratio of the net kWh and kW impacts to the gross kWh
and kW impacts produced kWh and kW NTGRs for each end-use.

The overal NTGRs across both kWh and kW impacts were estimated by first converting
both net and gross kWh and kW impacts into a common unit, dollars, usng margina energy
and capacity cogts. The end-use net impacts for kWh and kW were then summed. Next,
the end-use gross impacts for kwh and kW were summed. Within each end-use, the
combined kWh and kW net impacts were divided by the combined kWh and kW gross
impacts to derive the overdl NTGR for each end-use.

Summing the combined net kWh and kW derived the NTGR for the overal Program kWh
and kW impacts across the three end-uses. Next, the combined gross kWh and kW
impacts were summed across dl three end-uses. Findly, caculaing the raio of the net
impacts to the gross impacts yielded the overal program NTGR.

As mentioned above, there were two levels of decisiontmaker NTGR anaysis, the stlandard
and the custom. The standard measure- specific free-ridership andyss draws on information
obtained from the Standard Decison-Maker survey. An andysis of closed-ended questions
included in the decison-maker survey was carried out in order to derive a standard, sdif-
report NTGR.

Inputs

The centrd inputs to the calculation came from decision-maker survey questions 5, 6, 7, 24,
25 and 26. Note that the values for questions 7 and 24 must first be transposed so that their
large vaues have the same meaning as the large values of the other questions.

Another potential conflict within the survey occurs with question 7 which asks how likely it
isthat the customer would have ingtalled the same exact measure without the rebete. It is
known that question 7 is subject to misunderstanding because of the necessarily negative
phrasing of the question. It was necessary to ask if the customer
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Table 2-2. Response to Protocol Table 7 continued

would have made the same ingtdlation if the program had not been in effect. This negetivein
the question sometimes causes misunderstandings and, therefore, answers that imply the
opposite of what the respondent wanted to communicate. This potentid for error was
handled by incorporating automatic checks into the survey form that detected clear
contradictions between questions 6 and 7 since this is where such a misunderstanding would
become visble. Where there was a contradiction between these two answers, the
interviewer was ingructed in how to resolve the contradiction with suggested phrasing for
presenting the apparent conflict to the respondent and requesting resolution. However, if the
inconsistency was not or could not be resolved within the interview, questions 6 and 7,
together with the other three core questions (24, 25 and 26) were averaged with equal
weghts.

Next, the issue of deferred free-ridership was conddered. Deferred free-riders are
customers who, in the absence of the program, would have eventudly instdled exactly the
same equipment that was ingtdled through the program. That is, the utility accelerated the
ingdlation of the equipment. To address this issue, three questions were used. The
respondent was asked (Question 12) whether, before taking with the Edison
representative, they were planning to do a project for the same end use as was done
through the Program. The respondent was aso asked (Question 15) whether this planned
project would have been the same or different than the rebated project. If the respondent
indicated that they were planning a project for the same end use and that this planned
project would have been the same as the one rebated, then there was the possibility that the
Edison rebate may have accelerated to some extent the ingtdlation of the equipment. For
respondents providing such a response pattern, Question 13 was taken into account. This
question asked when, in the absence of the Program, they would have ingdled this
equipment. Their answer to this question was then associated with a NTGR using the
forecast converson information in the table below.
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Table 2-2. Response to Protocol Table 7, continued

Forecasted I nstallation Implied NTGR
of Same Equipment

Lessthan 6 months 00

6 to 12 months 125
1lto2years 25

2to 3years 5
3to4years 75

4 or moreyears 10

Earlier than it was under the Program 0.0

Conditioned on a respondent’s answers to questions 12, 13, and 15, any implied NTGR
from Table 7-2 was then averaged along with the answers to questions 6, 7, 24, 25, and 26
to produce the Standard NTGR.

The vdidity of the NTGR based on these five or Sx questions could be chalenged, if in
response to question 5, the decison-maker said that he had not learned about the SCE
program until after the ingtallation was complete. However, there was no need to develop a
method of resolving such conflicts because no decison-maker indicated that he learned
about the program after the ingtdlation.

The custom andysis involved the collection of additiond quantitative and quditative data

The custom measure-specific free-ridership andysis includes dl of the features described
above in the standard project-specific andyss, plus additiond data collection and andysis.
The largest projects are usudly the most complex and this fact raises the concern thet the
questions used to estimate the SSR_NTGR could miss some critica pieces of the decison
process. It is important to understand the entire story of the process of thinking about the
change, conddering dternatives, baancing costs and benefits, making decisions, etc.
Because of these complexities and potentia differences across customers, a more complete
and detailed approach was taken for this group. The thrust of the method was to construct a
case dudy involving a comprehengve, internaly congstent description of the decison
process. This means gathering information from more sources than were employed in the
standard measure-specific analyss, as well as more detailed and narrative descriptions of

the processes.
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Table 2-2. Response to Protocol Table 7 continued

The sources of information potentialy available for estimating the CSR_NTGR are
described below. First, additiona information was collected from the decison-maker

on the economics of the decison to purchase the efficient equipment, including the financid
cdculations usudly done for capitd invetments, the company’s cutoff point for such
cdculations, and the results of any caculations for this specific rebated equipment, both with
and without the rebate. In addition, the decison-maker was asked a series of openended
guestions as a check on the answers to closed-ended questions and to place the equipment
choice in abroader context.

Findly, information from the Program paper files was examined for any other information
related to the equipment purchase. Such information as the payback both with and without
the rebate was frequently present.

A more detailed description of the method and the aggregation from measure-level net and
gross kwWh and kW impacts and NTGRs to end-use net and gross kwWh and kW impacts
and NTGRs, to the overdl end-use NTGRs, and findly to the overdl Program-level NTGR
is provided in Section 7 of this report.

5. Participants and comparison group definition: Participants are defined as dl indudtrid
customers who received a rebate during 1997. No comparison groups were used.

Analysis sample size: A census was atempted and achieved with respect to on-Ste engineering
estimates of gross impacts. This covered 163 decisionmakers associated with 177 coupons and 230
measures. With respect to sdlf-report interviews used to estimate the NTGR, a census of 163 decision
makers was attempted and a 95.1 percent (155 completed interviews) response rate was achieved
covering 167 measures. More details regarding sample sizes are presented in Section 4. Table A6-1
presents the breakdown of the 230 measures by end-use.

Table A6-1. Breakdown of Measures by End-Use

End-Use Frequency Per cent
Lighting 72 31.3%
Process 111 48.3%
HVAC 35 15.2%

Miscdllaneous 12 5.2%
Totd 230 100%

Alternative Energy Systems Consulting, Inc.
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Table 2-2. Response to Protocol Table 7 continued

B. Database M anagement
1. Describe and provide flow chart illustrating the relationships between data elements

The flowchat below illugtrates the congruction of the find andyss database used in
estimating the NTGRs and the net kWh and kW impacts.

NTGR978.XLS AESCO05.XLS
0OBS=230 OBS=230
VARS=26 VARS=29

NTR9701.SD2 NTG9702B.SD2
0OBS=230 0BS=230
VARS=26 VARS=29

NTG9703A.SD2
0OBS=230
VARS=57

NTG9704B.SD2
0OBS=230

VARS=107

The congtruction of the find anadlysis SAS data set required the preparation of data from
three separate sources. The engineering and Program tracking data were collected placed in
AESC05.XLS while the survey data were collected and placed in NTGR978.XLS. These
two files were first converted to SAS and then merged to produce an intermediate data set,
NTG9703A.SD2 and eventualy the find andyss data set, NTG9704B.SD2, used to
estimate both the standard and custom NTGRs. anadlysis were kept in Please see Table F-1
in Appendix F for more details about this process, including the number of observations in
each file and the function of each SAS job.
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Table 2-2. Response to Protocol Table 7 continued

2. ldentify the specific data sources for each data element: The sources of dl data
elements are described below:

Engineering data for use in estimating gross impacts for al measures was obtained from
on-dte surveys,

Data usad in estimating the stlandard NTGRs were obtained via interviews with the key
decision-maker.

Additional data for estimating custom NTGRs were collected from:
- interviews with the key decisor maker,

interviews with Edison energy services representatives for additiond sources of
information, and

information was available from Program files.

3. Diagram and describe data attrition process. There is no sgnificant deta attrition. Only
eight decison-meaker interviews could not be completed. Their missing vaues were filled
and incuded in the end-use and program level analyses. Sample sdection processes,
recruitment, response rates, and attrition are described in Sections 4 and 5.

4. Describe the internal organizational data quality checks: Gross savings data quality
checks: A senior-level engineer reviewed each evauation and verified the reasonableness of
the technical gpproach, data collected, and evauation results. Gross savings results were
further subjected to data checks, which identified measures with negative savings, with large
discrepancies compared to the program estimates, and other anomdies. Any outliers were
further scrutinized to confirm their correctness. Net savings data quaity checks: internd
consstency checks were built into decison-maker interviews, so those interviewers were
derted to interna contradictions. For custom Stes, consstency checks were made aso
between file information, and the decison-maker interviews. Also, consstency between
pre-quantified question responses and narrative question responses were reviewed
systematicdly, both for decision-makers and operations staff. Findly, dl data entry was 100
percent verified and cleaned prior to anaysis.

5. Provide a summary of the data collected specifically for the analysis but not used: All
data collected were used.
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Table 2-2. Response to Protocol Table 7 continued

C. Sampling

1.

3.

Sampling procedures and protocols: A census was attempted both with respect to on-Ste
enginegring andyds of gross impacts and interviews with the 163 decision-makers
associated with the 177 coupons and the associated 230 measures. A complete description
of the sample design and implementation can be found in Section 4.

Survey Information and survey instruments: Data collection instruments are provided in
Appendix D. A census was achieved with respect to onSte engineering andyds of gross
impacts. A census was attempted with the 163 decison-makers associated with the 177
coupons and 230 measures, resulting in a response rate of 95.1 percent. Sample disposition
reports are in Section 5.7.

Statistical Descriptions: Not Applicable

D. Data Screening and Analysis

1.

Describe treatment for outliers, missing data points and weather adjustments. Once
data collection was completed, very few data points were missing. There were only ten
measures for which a decisonrmaker interview could not be completed. For these ten
messures, the observed average NTGR for the corresponding end- use was applied.

Describe control of background effects: Background variables were not an issue since
the analyticd methods used to estimate both gross and net impacts were based on an
andysis of each individua coupon and its related measure(s). These gpproaches do not
dlow for the datigical control of such background effects as changes in economic
conditions.

Describe data screening procedures. No screening of coupons and measures was done
prior to data collection. That is, a census was attempted. Also, since analysis did not
depend on billing data, many of the usual reasons for screening data did not exist.

Regression statistics: Not Applicable

5. Specification: Not Applicable
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Table 2-2. Response to Protocol Table 7 continued

6. Error in measuring variables: Potentid errors in measuring customers level of free-
ridership are dedt with by multiple measures of the same concept, increasing religbility of
measures. Also, internad consstency checks were provided to detect contradictions and
misundergtandings on closed-ended questions during the interview so that they can be
addressed on the spot with the respondent. For projects in the custom evauation group
additiona checks were provided by asking open-ended questions, whose answers could be
compared to the closed-ended questions to check for contradictions. Also in this group
were interviews with decison-makers. Whenever possible, input from the operations staff
was incorporated during the interview. Any contradictions between the decision-maker and
the operaions saff were resolved during the interview. Findly, in the custom evauation
group, file information, including payback caculations, was used to detect contradictions in
reported mativations for ingdlations, especidly pertaining to the role of the rebate.

7. Autocorrelation: Not Applicable

8. Heteroskedasticity. Not Applicable

9. Callinearity: Not Applicable

10. Influential data points: Not Applicable

11. Missing data: Once data collection was completed, very few data points were missng.
Only eight decison-maker interviews were not completed for ten measures. For these, the
missing NTGRs were filled using the observed mean NTGR for the corresponding end-use.
More details are provided in Section 7.

12. Precision: Both the 80 percent and 90 percent confidence intervals for the find, custom
NTGRs were cdculated for both kwh and kW within each end-use, for the end-use as a
whole, and for the program. The 80 percent and 90 percent confidence intervals were aso
caculated for redization rates. Since these are the critica ratios, these confidence intervas
were caculated in two steps. Fird, the variance of the ratio (either redization rate or
NTGR) was estimated using the following equation:
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Table 2-2. Response to Protocol Table 7 continued

V(IAQ) = (rj];z) (Sf, + |i23§ - Zésyx) Where:
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Once the variance of R was estimated, then the followi ng equation is used to estimate the 80
percent and 90 percent confidence intervals:

R=%z v(Ii)

where z =Thecritica vauesfor the 80 percent and 90 percent levels of confidence.
i.e, 1.28 and 1.64.

Confidence intervals for other reported variables were cadculated using the following formula:
y *ts

where t = the critica vaue from thet digtribution
s=the standard error of y , the NTGR.

The critical values of t for the 80 percent and 90 percent levels of confidence are 1.28 and
1.64 respectively. These confidence intervas were cdculated for the Lighting, HVAC,
Process and Miscellaneous end uses.
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Table 2-2. Response to Protocol Table 7 continued

E. Data Interpretation and Application

1. Net impact calculations: The methods used to estimate the measure-level net impacts
were a combination of the oneslisted in A.5.a3 and A.5.a4 in Table 7 of the Protocols.

2. Describe process, choices made, and rationae for choices made in Section E.1, above: Per
Table 5 of the Protocols, engineering models were used to estimate gross impacts. The self-
report method was chosen since Table C-5 does not require a comparison group.

The challenges of data interpretation and gpplication occurred primarily in the custom
andysis of those coupons with the largest savings. The interpretation and andysis of the
quantitative and qualitative data for the custom measures was a complex task. Without an
explicit st of rules that are gpplied consgently and systematicaly, any such analysis can
become unreliable. To guard againgt unreliable results, two steps were taken. Firg, the sdif-
report method was developed 0 that it is consstent with the guidelines in Chapter 4 of
Appendix J of the Protocols. Second, additional rules were developed and applied
independently by two andysts. The results were then compared to detect any serious
discrepancies in interpretation and andyss. The agreement rate, indicating the rdiability of
the custom andlyss, between the two anaysts was 85 percent.

The principles that were developed and gpplied are summarized below:

The standard NTGR should stand except when there is strong evidence that it
should not. No one piece of information should be used to override the standard
NTGR. Specificdly, more than one piece or source of information should form a
larger picture that contradicts the standard NTGR before an override is considered.

The standard NTGR should not be changed unless the change is substantia.
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3. I ntroduction

The 1997 Industrid Energy Efficiency Incentives (IEEI) Program was designed to target and deliver
monetary incentives to Southern Cdifornia Edison customers who ingdl energy efficient equipmen.
Such activity provides ratepayer benefits as well as increased earnings for SCE. Energy Efficiency
Incentives aso benefit the customers by making cost-saving, energy efficient measures more affordable.
The impact study is intended to estimate the actua energy savings achieved by the program. Alternative
Energy Systems Conaulting, Inc., Ridge & Associates and KVDR, Inc. performed the 1997 IEEI
Impact Study. These firms worked closely with SCE to design an evaduation of the 1997 IEEI Program
that meets the requirements pecified in the Protocols and Procedures for the Verification of Costs,
Benefits, and Shareholder Earnings from Demand-Sde Management Programs (Protocols) as
adopted by the Cdifornia Public Utilities Commisson (CPUC) in May of 1993 and most recently
revised in March 1999. The following sections describe the gpproach used to perform this studly.

3.1  Sample Selection

In the 1997 IEEI Program, there were 230 measures ingtalled across 177 paid coupons and within four
end-uses. Process, Lighting, HVAC, and Miscdlaneous. The smdl size of the population permitted a
complete census to be taken, rather than a sample of the population.

3.2 M easur e Evaluation Process

The measure evauation process is designed to verify the gross energy savings and demand reductions
and to determine the net-to-gross ratio (NTGR). These two pieces of information are combined to
determine the ex post savings from which the shareholder earnings are ca cul ated.

The NTGR is defined as the change in energy consumption and/or demand attributable to the program
(the net impacts), divided by the change in energy consumption and/or demand that results directly from
the program-related actions taken by program participants (the gross impacts). For this study, NTGRs
were estimated using information collected from customers regarding the influence of the program on
ther decisons to inddl the energy efficient equipment. This information was gathered using
questionnaires developed by Ridge & Associaes and KVDR, Inc. Depending on the sze of the
measure’ s energy savings either a standard or customized survey was completed during the on-ste
ingpection. The customized survey examines the financia decisonmaking processin more detall, asthis
aspect of the process is generdly more important with larger projects. As part of the onSte inspection,
AESC interviewed a decison-maker at the ste and completed the appropriate survey. Ridge &

Asociates and KVDR, Inc. evauated the survey results and ca culated measure specific NTGRs.
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AESC'sfirg step in evauaing the gross energy savings of a measure was to review the coupon file. In
this review process, the nature of the energy savings was learned as well as what information was
needed from the customer to verify the energy savings. AESC has developed a set of forms used to
gather information related to the different measures included in the IEEI program. After reviewing the
coupon the customer was contacted and a Ste vist scheduled. During the Ste vist, the NTGR survey
was performed with a decison-maker, the measure hardware was inspected, and the necessary
information gathered. Typicaly, a Ste vist lasted between 30 to 60 minutes per measure. Site viSts
were performed for dl of the industria program measures, except one site which refused to have the

ingpection performed.

The energy savings and demand reduction cadculaions were thoroughly checked during the review
process. AESC cdculated the estimated savings using the information gethered during the dte vist.
Sometimes it was necessary to contact the equipment vendor to verify performance parameters and/or
assumptions made related to the basdine equipment. The resulting verified energy savings and demand
reductions were documented and entered into the database.

3.3  Program-Level Impact Analysis

The verified energy savings and demand reductions were used to caculate the program impacts. The
evauations estimated gross savings for dl but one coupon. For eight coupons, the decisionmaker
surveys could not be completed. In order © produce estimates of end-use and program-levd net
savings and NTGRs, the mean NTGRs for the completed interviews within the associated end-use was
assigned to these eight  coupons. Thus, the end-use and program level net impacts reported in this study
are basad on dl of the kwh and kW savings for each end-use and for the program as awhole.

34  Protocol Compliance

This evduation is in drict compliance with the requirements contained in the relevant Protocol tables
presented in Table 3-1 below. The summary tablesin Section 2 (Tables 2-1 and 2-2) above present the
results of this evaluation as required by Tables 6 and 7 of the Protocols.

The methods described in this report for estimating NTGRs are dso in full compliance with Chapter 4 of
Appendix J of the Protocols, the Quality Assurance Guidelines for Statistical, Engineering, and
SHf-Report Methods for Estimating DSM Program Impacts (QAG). This document, most recently
revised in March 1999, provides guidance for utilities that rely on participant sdf-reporting to estimate
net-to-grossratios.
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Table 3-1. Relevant Protocol Tablesfor the Evaluation
of Indugtrial Incentive Programs

Table Pertaining To:

5 Protocols for the genera gpproach to load impact measurement

6 Protocols for reporting of results of impact measurement studies used to
support an earnings clam

7 Documentation protocols for data quality & processing

8A Impact and persistence surveys

11 Reporting of load impact results for use in planning & forecasting

C-5 Measurement requirements for indudtrid incentive programs

C-12 Trestment of data perturbations
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4. Sample Design

41  SampleFrame

The sample for this study was developed from an extract taken in early 1997 from the SCE's tracking
system for the Energy Efficiency Incentive Program.. In this database there were entries for 230
measures, associated with 177 coupons paid by the IEEI Program in 1997.

SCE assigned a measure code, indicating a specific type of efficiency technology, to each item. This
dlowed an end-use aode to be assigned to each measure and the 230 measures were subsequently
grouped according to the four end-uses that define the four domains of study for this evauation:
Lighting, Process, HVAC, and Miscdlaneous. The breskdown of the 230 measures into these end-uses
ispresented in Table 4-1.

Table 4-1. Breakdown of M easures by End-use

End-Use Frequency Per cent
Lighting 72 31.3%
Process 111 48.3%
HVAC 35 15.2%

Miscellaneous 12 5.2%
Totd 230 100%

Descriptions of al 230 measures are provided in Appendix B.

4.2  Sampling Requirements

The Protocols (Table 5) require that for nonresidentia programs a census will be atempted if the
number of participants is less than 350. Therefore, in this evauation, a census of al 230 measures was
attempted.

Also, Table G5 of the Protocols requires that three end-uses be addressed: 1) indoor lighting, 2)
motors, and 3) industrid process. For this study, the only motors installed were integral to the process
or HVAC end-uses. That is, there were no “pure’ motor ingalations in the 1997 Program. There were
anumber of HV AC measures and these will be trested as a separate end-use.
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4.3  Sample Organization

First, the coupon number, measure number, Site contact name, Site address, and telephone number were
retrieved from the program tracking system for each coupon. The sample was then organized by
decison-maker (dte contact) and then by coupon number with all associated measures.

The sample was aso dratified in order to identify coupons that, because of the size of their expected
savings, should receive specid atention. This drdification was taken from the Verification Study
conducted in 1998 for the 1997 IEEI Program, in which the sample unit was the coupon. The sample
design for the Verification Study alocated the 177 coupons into 4 strata based on ex-ante estimates of
net KWh savings. The appropriate strata for the industria sector were developed using the Delanius and
Hodges technique. Table 4-2 presents the IEEI Program coupons by stratum.

Table 4-2. The Population of IEEI Program Coupons by Stratum

Stratum Population of Coupons Per cent
1 100 56%
2 51 29%
3 18 10%
4 8 5%
Totd 177 100%

Coupons faling in the upper two strata (3 and 4) received what is cdled a custom andysis. The custom
andysis takes much more quantitative and quditative information into account in estimating the NTGR
associated with each measure than was true of non-custom measures. More details regarding the
custom analysis process can be found in Section 7.1.4. Of course, this meant that a specid survey, the
custom decisiorr maker survey, was used to obtain the additional information for these special cases.
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5. Data Collection

Nearly all data were collected on-gte by qudified engineers between March 1998 and December
1998. The only exceptions were telephone interviews with vendors and some SCE energy services
representatives (ESRS). The insgruments used to collect dl data are described briefly below, followed
by the dipostion of the samples.

51 NTGR Survey I nstruments

Three different data collection insruments were available to collect information for estimating the
NTGRs. These ingruments were administered in person at the customer locetion. Occasondly,
additiona information was collected from these customers by telephone.

5.1.1 Standard Decison-Maker Survey

This survey was used to collect information from the decison-maker, that is, the person who made the
decision to paticipate in the SCE program. These data formed the bass for calculating the standard
NTGR for each measure. More details about the use of this questionnaire can be found in Section 7.
Appendix D contains acopy of thisinstrument.

5.1.2 Custom Decison-Maker Survey

For custom coupons, the survey was comprised of al the questions on the standard survey instrument
and aso included additiona closed- and open-ended questions pertaining to the additiond information.
More details about the use of the custom decison-maker survey can be found in Section 7. Appendix D
contains a copy of this instrument.

5.1.3 ESR Interviews

There were three objectives for the ESR interviews. Fird, we wanted to obtain the Edison ESR's
assessment of whether the decison-maker interviewed was sufficiently familiar with the decison to
ingal the rebated measure. This is important since, in the past we have discovered thet the decison+
maker interviewed was new to the job and therefore not involved in the company’s decison to ingdl
the rebated measure. Regardless of whether the ESR thought the decison-maker nterviewed was
aufficiently knowledgeable, the ESR was then asked whether there was anyone ese at the customer site
who could help us determine the influence of the rebate. Findly, we asked whether there was any other
information ether in the ESR’sfiles or the customer’ sfiles that would help us determine the influence of
the rebate. We did not seek to obtain the ESR's assessment of the rebate’s influence. More details
about the use of the ESR interview can be found in Section 7. Appendix D contains a wpy of this
ingrument.
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5.2  Energy Savings Calculation Instruments

On-dte energy surveys were designed to gather ex post data on the parameters used to caculate the
savings resulting from each measure. Typicad parameters include operating hours, motor efficiency,

number of lamps, area of conditioned space, and production rates. The surveyor was asked to verify
the vaues of key parameters both before and after measure implementation. The objective of the on-site
survey wes to obtain sufficient information from each Ste to alow an independent estimate of annud

energy savings from each measure.

5.2.1 SiteSurvey Forms

The fird activity was to prepare the forms that site surveyors would use to collect the required data.
AESC developed a dte cover sheet to verify customer name and contact information and to collect
genera Ste data such as type of business, production rates and operating hours. AESC used severd

engineering models to assess energy and demand impact for the measures. Key variables changed from
one end- use type to another so it isimportant that these parameters were checked as part of the on-Ste
ingpection process. Key mode variables used by AESC are summarized in Table 5-1.

AESC determined, for each measure type, the information required to calculate annua energy savings.
A form was designed for each measure type that included the relevant variables from the above ligt in
Table 5 1. AESC used the forms developed for the 1994 EMHRP Impact Study as a starting point and
modified them b reflect changes in the 1997 incentive program. Copies of the different forms are
provided in Appendix E.

Using the assumptions and ca culations documented in SCE’ s coupons, AESC integrated the Site survey
forms into custom packets for each ste to be surveyed. These packets included a Site cover sheet and
measure survey sheets for each measure to be investigated at the Ste. A sample Ste survey packet is
provided in Appendix F.

Prior to starting the Site surveys, AESC trained its engineers on how to conduct the on-Site ingpections.
These survey personnel participated in an eight hour training class held a AESC's offices. During the
class, the fiedld personnd were trained in the use of the various forms and techniques used to gather
information needed to verify the energy savings and demand reductions. A portion of the class covered
the various NTGR-related questionnaires.

5.2.2 Deferred Load Questionnaire and Survey Forms

As noted previoudy in section 3.5, we have dso atempted to adhere to our understanding of the on-
going discussions conducted by the CADMAC Modding and Base Efficiency Subcommittees. These
discussions have provided darification regarding certain unresolved issues in Chapter 4 of the QAG
pertaining to the caculation of deferred load savings.
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AESC and Ridge and Associates developed a questionnaire and accompanying survey to insure that
issues related to the CADMAC discussions were adequately addressed during the review process. The
reviewer completed the questionnaire for each coupon and, if needed, a survey containing questions
specific to the CADMAC discussions was completed during the on-Ste vist. Refer to Section 6.3 for
additiond information on the use of these forms. Copies of the different forms are provided in Appendix
E

Table5-1. Mode Variable Descriptions

End-Use Model Variables Description of Diversity
HVAC -HVAC Sysem Type Indugtrid customer HVAC systems provide
-Cooling Capacity, Tons ar conditioning for office facilities and
-Rated Effidency, EER environmenta control for production aress.
- Temperature Set- Point Capacities ranged from afew tons up to
-Outside Air Make-Up hundreds of tons. Locations ranged from
-Economizer Controls coadtal regions of SCE's service territory to
-HVAC Operating Hours the high deserts.
-Wesather Zone
-Building Dimensons
-Building Condruction
-Internd Cooling Loads
-Building Hours
Lighting -Lamp Type Industriad customer lighting systems are used
-Fixture Type in office and production aress. They ranged
-Balast Type from 1 watt LED exit Sgnsto 1,000 watt
-Lamp Power Rating Ha ogen lamps. Measures were assessed
-Number of Lamps with aslittle as 5 lamps up to Steswith
-Lamp Operating Hours 1,000s of lamps.
Process -Process Type Process measures are highly diversified and
-Process Demand, kW auniform description is not possble. They
-Process Load Factor range from 5 hp ASD pump motor drivesto
-Process Operating Hours 1,000s of hp compressors. Process
measures aso included, environmenta
control systems, process’ storage
refrigeration, and high efficiency process
modifications.
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5.3  On-Site Survey Procedures

For each on-dite survey, the customer was contacted and an appointment scheduled. In addition, the
purpose of the survey was explained, and it was requested that the decison-maker be available for the
NTGR survey. AESC contacted the ESR assigned to that customer and invited them to also attend the
meeting. As part of the 1997 Verification study, a representative from the CPUC' s Office of Ratepayer
Advocates (ORA) aso attended a number of the on-Site ingpections.

5.3.1 NTGR and Deferred Load Surveys

AESC's survey personnd would arrive a the dte and request to meet with the decison-maker. The
inspection process would then be explained and the NTGR survey conducted. Often, the decision
maker would have additiona personnd join the meeting to assist in completing the survey.

5.3.2 Measure Equipment I nspection

After the NTGR survey was completed, AESC would inspect the equipment that was part of the
coupon. The inspection included checking the equipment specifications and verifying proper operation.
AESC used the on-ste survey data to verify and/or correct the savings caculaion assumptions
contained in the original SCE coupon calculations. Some of the more important assumptions included
Ste and measure operating hours, pre- and post-measure equipment ratings, production rate changes
and process/product changes. For some measures such as large lighting projects, it was impracticd to
verify the ingdlation of al of the items (i.e.,, thousands of lamps a multiple locations, etc.). In these
cases, AESC thoroughly verified the ingalation of the proper hardware a one location, and then
randomly inspected inddlations a severa other locations. The information gathered during the
ingpections was entered on to the forms and notes on the visit were recorded. For severd of the
coupons it was necessary to cal the cusomer and clarify some of the information gathered during the
on-dte survey. In thisfashion, ontgte surveys were completed for 229 of the 230 measures.
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5.3.3 Measure Monitoring

In some ingtances, the measures involved unique equipment or processes making the energy savings
cdculations difficult. In these cases, AESC measured the energy use of specific measures to support the
energy savings calculations. AESC monitored four measures, three of which required monitoring for an
extended period of time while the remaining measure was done with a hand-held power meter during a
gte vigt. Data for three measures were obtained by NRG Power Inc. using data loggers. In each case,
one or more data loggers were indalled on the equipment of interest and remained in place for 7 to 18
days depending on the nature of the equipment and production cycle. The resulting energy use data
were anadyzed and used in estimating the energy savings.

The following processes were monitored:
Specidized bagging equipment for flour products
I njection-molding machines (toggle-type)
Vacuum pump equipped with a variable speed drive
Lighting controls (verification of on/off times)

54 M easur e Documentation

AESC received files for each of the coupons for which an incentive had been paid as part of the 1997
Indusdtria |EEI Program. These files contained photocopies of dl of the program documentation and
backup materid related to that coupon. Typicaly these files would contain gpproximately 30 sheets of
paper condsting of a copy of the program checklist and severd copies of the coupon at different stages
of the incentive process. Measure documentation included receipts for the equipment and services
covered by the coupon, the energy savings cadculations, and any other documentation supporting the
measure. AESC reviewed these coupons and determined if the information contained in the database
was the same as in the coupon documentation. If information was missng from the file, the project
Energy Service Representative (ESR) was contacted and the missng materiad obtained. There were
severd cases where the energy savings described in the energy cdculations did not agree with that listed
in the database (the coupon had been changed). In each case the SCE program administrator was
contacted and the cases discussed and coupon or database vaues were modified accordingly. For
ingance in some cases the measure in question involved savings associated with packaged air
conditioning equipment, which have a predetermined standard amount of energy savings. In some cases,
the ESR had calculated the energy savings with MARS and the amount of energy savings did not equa
the set amount. During the program review of the coupons, the mistake was identified and the energy
savings changed to reflect the slandard amounts.

AESC maintained these coupon files during the study, adding the impact study forms and documentation

as each was completed. At the end of the program, AESC reviewed dl of the files and checked that
each was complete. These files form the basis of the reported energy savings and demand reductions.
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5.5 Data Entry

All data were transferred from the instruments into Excel spreadsheets and subjected to 100 percent
verification. All data entry errors were identified and repaired.

5.6  Sample Disposition
The results of al data collection efforts are presented in Table 5-2.

Table 5-2. Sample Disposition for Each Data Source

Number Number
Data Source Attempted Completed
Engineering On-Ste Surveys 117 117
Decison-Maker Surveys 163 155
ESR Surveys 24 24

As one can see from Table 5-2, attempts were made to interview al 163 decisionmakers associated
with the 177 coupons and 230 measures. All decison-makers except eight completed the survey,
yielding a response rate of 95 percent. There are ten measures associated with these eight decision
makers.
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6. Methodology for Engineering Estimates of Gross | mpacts

AESC used information collected during the on-Site surveys to prepare independent, ex post estimates
of annua energy savingsfor the IEEI Program measures. AESC used both energy andysis software and
cusom engineering caculaions to estimate 1997 energy and demand savings for each measure. In
generd, if the coupon was for a smple measure such as a lighting or motor change, then both SCE and
AESC used the SCE Measure Andyss and Recommendation Sysem (MARS) to verify the
caculations. This software is based on SCE's Computerized Book of Standards (CBOS). AESC
performed manud engineering caculations if the SCE, vendor, or consulting engineer based the coupon
edimates on a cusom enginesring analyss. To minimize errors, al measure estimates were checked by
one of AESC's Professiona Engineers. Table 6-1 summarizes the ca culation methods that were used.

Table 6-1. Energy Savings Calculation Methods

Calculation Method Ex Ante Ex Post
MARS 101 101
Manua 100 104
Feasibility Study 1 0
Vendor Caculaions 3 0
Component Caculetions 25 25

AESC used severd engineering models to assess the impact of industrid customer measures in the 1997
IEEI Program. For the ex ante impact estimate, AESC sdlected models based on the availability of
data, type of measure, and the origind estimation method used. MARS (Verson 2.6), agorithms from
SCE s Book of Standards, and customized manua energy savings cad culations were the primary models
used.

6.1 MARS26

MARS is a computer program for Windows-based |BM -compatible computers. It was developed by
SCE and is used by its ESR’'s to develop energy saving proposds for industrid and commercid
cusomers. MARS dlows specification of HVAC, lighting, motors, water hegting, insulaion, and some
indugtria applications. Measures may be specified in up to three daes 1) exidting, 2) meeting the
current minimum energy efficiency standards, and 3) meseting the recommended or rebated leve of
efficency.
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For HVAC measures, MARS uses the ASHRAE Modified Bin Method" to assess dectric energy and
demand savings. The modified bin method recognizes that building and zone loads congst of time
dependent loads (solar and schedule loads) and temperature dependent loads (conduction and
infiltration). To compute energy consumption, two or more computational periods are selected, normaly
representing the occupied period and unoccupied period. For each period, the time dependent loads
are averaged and added to the conduction loads such that the load is characterized as a function of
outsde ar temperature for the calculated period. In the MARS implementation of the modified bin
method, individua zone loads are not caculated.

MARS uses the CBOS (Computerized Book of Standards) methods to calculate impacts of al other
measures. CBOS is a set of computer spreadsheets that use engineering based estimation techniques to
determine energy savings from a variety of commercid and industriad measures. CBOS implements the
Computerized Book of Standards that was developed by SCE's Commercia, Industrid, and
Agriculturd (CIA) Technical Services gaff in the early 1980's. The Book of Standards contains
documented formulas for estimating energy and demand savings for lighting, motors, HVAC, water
heating, power factor, industrid process and insulation measures. The formulas presented in the Book of
Standards, particularly for space conditioning and refrigeration, were developed by averaging a number
of varigblesin order to minimize the complexity and time spent in estimating reportable results.

Some of the energy saving calculations performed by the ESRs were made with earlier MARS versons.
In verifying the savings, AESC used the most current version of the software, MARS 2.6. There were a
number of changes made © the software that result in minor changes in the energy savings relative to
ealier versons. There was one MARS modification that has had a sgnificant impact in many of the
lighting measures. The MARS program is routinely updated to reflect new standards and new measures.
This change resulted from modifications in the minimum efficiency sandards for fluorescent lighting. In
earlier years the standard was based on a 4 foot, 40 watt bulb. The new standard is based on a4 foot,
34 watt bulb, resulting in aloss of energy saving of 12 watts per hour per fixture for most gpplications of
T8s and eectronic ballasts.

1 Kneble, David, Simplified Energy Analysis Using the Modified Bin Method, American Society of Air-
Conditioning Engineers, 1983.
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6.2  Engineering Calculations

AESC's customized manua energy caculations involved reviewing cusomer or vendor caculations and
proprictary modd results, or deveoping engineering cdculations usng industry accepted
thermodynamic, heat transfer, and power transfer methods. Where appropriate, AESC used industry
guidelines to estimate key variables that were not available from the fidd data (e.g., power factor, motor
efficiency, etc.). An important factor in the manual calculations is establishing the appropriate basdine,
Typicdly, when a cusomer is upgrading a facility, the existing equipment is old and is less efficient than
today’ s standard equipment. When determining energy savings it is important to determine the usage of
currently available equipment. In one case, the owner was questioned about what equipment he would
have ingaled without the incentive. The customer stated that his business was such that he could not
compete without the high efficiency equipment. This established the basdine for this customer asthe high
efficiency modds and no energy savings were gpplied for this coupon.

When proprietary customer or vendor modds were used to estimate the ex ante impact, AESC
reviewed model inputs and outputs for reasonableness and developed estimates of impact based on
amplified cdculations.

In the cases where significant changes occurred in key variables over time, AESC determined thetime
periods in which these changes occurred and modeled impacts before and after the change. The most
common occurrences of this were changes in the hours of operation. Many measures were determined
to operate a more or fewer hours than originaly estimated. In addition, the change in operating hours
typicaly occurred during some period in the impact year. In these instances each period with different
operating hours was modeled separately. A sSmilar approach was used where measure use had
changed, for example when production rates, or product type had changed.

For previous impact studies, AESC attempted to use SCE customer billing data as an additiond check
of energy savings cdculatiions. Attempts to corrdate these billing data with savings estimates were
unsuccessful because the billing data were aggregeted by ste, making it very difficult to segregate
individua measure impacts. Even where measure savings were a sgnificant portion of the billed energy,
outside effects such as growth in (or reduction of) product demand overshadowed the impacts of the
measures. For these reasons, AESC did not attempt to evaluate billing data for the industriad customers.
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6.3 Deferred Load Evaluation M ethod

When a customer’s energy use increases as a direct result of a production increase or facility expanson,
then this usage increase represents added load, and revenue, for the dectric utility. When an energy
efficient measure is implemented that reduces this increase in load then load has effectively been
“deferred”. Energy savings that are achieved in this fashion are therefore referred to as deferred load or
deferred savings. Deferred load is an acceptable incentive program outcome since it reduces the energy
use that would have ultimately resulted and therefore provides a ratepayer benefit. However, this
ratepayer benefit must be weighed againg the incentive' s impact on the decision to increase production
(and load) and its associated benefit to the utility shareholder. For this reason, it is important that the
relationship between the incentive and the decison to increase production be scrutinized. This
relationship and the issues surrounding it are the basis for the on-going CADMAC Modeling and Base
Efficiency Subcommittee discussions (see Section 3.5). We have used the outcome of these discussions
as aqguidein developing our methods for evauating deferred load.

In generd, coupons involving deferred load were evauated in much the same manner, using the same
tools and methods, as coupons that did not involve deferred load. Accordingly, the discussion presented
in Sections 6.1 and 6.2 above aso gpplies to evaluation of deferred load. The evauation method differs
in that additiona investigation and associated andys's was conducted to:

Identify coupons where afacility expansion or production increase occurred,

Determine and/or obtain documentation verifying the incentive' s impact on the decison to ingtall
the measure,

Edtimate the energy savings associated with any increase in production capacity, and

Estimate the portion of the deferred load that can be attributed to the incentive.

For purposes of evaluation, deferred load coupons can be categorized into one of three types:
Facility expanson - where the measure did not directly impact production capacity but the

customer’s overal production capacity, and electric load, increased as a result of the project
involving the messure.

Incremental production increase -_where an existing piece of equipment was replaced with
equipment of higher capacity and/or efficiency.

New production increase - where a new piece of equipment is added of higher capacity and/or
efficiency than exigting equipment dready & the Site.

These categories were developed in order to differentiate between coupons where the measure had a
direct impact on production capacity and between coupons having totaly new production capacity
versus an incrementa increese. The evauation method was then talored for each of the different
categories.
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6.3.1 CADMAC Questionnaire and Survey Forms

To insure consistent trestment of the deferred load issue, AESC and Ridge and Associates developed a
guestionnaire and accompanying survey (see Appendix E for copies of the questionnaire and survey
forms)) that addressed the issues raised in the CADMAC subcommittee meetings. The questionnaire,
completed by the reviewing engineer for each coupon, was used to record whether deferred load was
involved and if s0, whether the coupon/file contained sufficient documentation (i.e., a properly dated
testimonid |etter, etc.) to evauate the impact of the incentive. If the reviewing engineer determined that
deferred load was not involved then the reason for this conclusion was recorded as well.

If it was determined that production increased, either as a direct result of the measure or the project that
involved the measure, then the questionnaire further asks whether adequate documentation (i.e,
testimonid letter, etc.) was present in the file to evaduate the impact of the incentive. If inadequate
documentation exigts then the decison-maker was questioned using the CADMAC survey as part of
the on-dite vist. The survey questions were developed to evauate the relative importance of customer’s
desire to improve energy efficiency and their desire to increase production on the decison to ingal the
equipment/messure. Survey responses were then used in caculating what portion of the deferred load
could be attributed to the incentive.

Note that the survey was employed only for coupons involving an incremental production increase that
could be attributed directly to the measure. This was based on the assumption that a decison to ingall
energy efficient measures in afacility expanson is separate from the decision to expand the facility itsdf.
In these cases, the incentive does not influence the decision to expand only the decision to ingtal energy
efficient measures as part of the expanson. The survey questions, developed to explore the relaionship
between the incentive and the decision to increase production, are therefore unnecessary.

6.3.2 Determination of Gross I mpact

Deferred load was estimated in one of two ways depending on whether the coupon involved an
incrementa production increase or was a facility expansion. Coupons involving afacility expanson were
treated in the same fashion as coupons without deferred load. For those cases, the basdine usage was
the projected usage in the absence of the measure with the deferred load equa to the savings attributed
to the measure itsdf. For instance, ane coupon involved a facility expanson by a mgor dectronics
manufacturer. Under this coupon, VSDs were ingaled on the air-handlers serving new clean rooms. In
this case, it was unnecessary to assess the impact of the production increase (additiona clean rooms)
since the equipment installed under the measure (V SDs) did not directly impact the production capacity.
The deferred load was therefore estimated with MARS using the observed operating speeds and hours.
Since this coupon involved afacility expansion al of the resulting savings are classified as deferred load.
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For coupons involving an incrementa production increase (replacement of existing equipment) savings
are a combination of both deferred and direct savings. Where direct savings are savings rdative to the
basdine equipment operating a the previous production rate and the deferred portion is the savings
dtributable to the incrementa increase in production capacity. For instance, in one coupon, a
manufacturer of plagtic parts replaced an exiding injection molding machine with one of higher capacity
and efficiency. During the on-Ste interview the customer indicated that, in the aosence of the incentive,
they would have ingaled a higher capacity machine of comparable efficiency to the exising machine
thus making the efficiency of the existing machine an acceptable basdine. In this case direct savings
were caculated by multiplying the efficiency improvement achieved by the new machine (KWh/partpasine
— kWh/part,.y) by the production rate (parts/yrpasdine) Of the existing/baseline machine. Deferred savings
were cdculated by multiplying the efficiency improvement by the incremental increase in production
capacity (parts'yroey - Parts/yroasine)-

For coupons involving new production (addition of new equipment) there is no direct savings
component and deferred savings are cadculated by multiplying the efficiency improvement by the
production capacity of the new equipment.

As with any coupon/measure, establishing a redidic basdine is criticd to the evauaion of savings
(direct and deferred). The AESC engineer established the basdline equipment efficiency and production
capacity based on a variety of indicators. In some cases, the customer was able to identify the basgline
equipment (purchased in the absence of the rebate). In other cases, the SCE representative had
identified and documented an acceptable basdine in their caculations. This information was reviewed
and compared againgt customer responses to the NTGR survey to determine the gppropriate basdline.

6.3.3 Calculation of Modified Gross I mpact

In accordance with the CADMAC subcommittee discussons, AESC limited deferred savings to the
portion that could be attributed to the customer’s need to increase output. AESC used customer
responses to two of the CADMAC survey questions to develop a modifier that could be applied to the
gross deferred savings. This CADMAC multiplier was caculated using the responses to two of the
survey questions. These two survey questions asked the customer to provide a number between 0 and
10 describing the extent that achieving a lower energy bill and the need to increase production had
influenced their decison to increase the output of their facility. The answers to these questions were then
used to caculate the CADMAC multiplier (CAD) asfollows:

CADMAC Multiplier = Production Increase Influence Response / Sum of both Responses
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The deferred load portion of the savings was then multiplied by the CADMAC multiplier to arrive & the
portion of the deferred load that could be attributed to the measure. In some cases, this resulted in the
eimination of deferred load.

Note that the resulting modified savings vaue becomes the deferred portion of the gross savings for the
measure that is used in subsequent caculations (eg., caculation of net savings usng the NTGR
responses). In effect, deferred load is first modified by the CADMAC multiplier to arrive at the portion
attributable to the measure and then modified again by the NTGR responses to arive at the claimed
savings value. This method appeared to provide a fair yet conservetive gpproach to caculation of

deferred savings.

6.4  Program Level GrosslImpacts

AESC' s overdl objective was to caculate the results specified in Protocol Table 6. AESC used NTGR
data from the on-ste survey and impact caculations for each measure to cdculate the population
results. It was not necessary to scale or extrapolate results sSince a census was performed and results
were obtained for dl of the coupons. The overdl program parameters such asthe NTGR or redization
rates are weighted averages of the individua measure results. AESC's results, which include overdl
NTGRs, load impacts and redlization rates, are presented in Sections 8 and 9.
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7. Methodology for Estimates of Net | mpact

Three types of andyses were performed in addition to the gross savings andyss described in the
preceding section to assess the net impact of the program. The firgt type of andys's examined the effect
of free-ridership onthe gross savings for each efficiency measure. The second type of andysis examined
the effect of free-ridership on gross savings a the end-use leve while the third type of andyss was
conducted at the program level.

7.1  Measure-Level Free-Ridership Data Collection and Analysis

Free-ridership refers to participating customers who receive rebates even though they would have
implemented an efficiency measure without the rebate; hence, they are getting a “free ride’ on the
incentive program. In the context of the terminology used here for net savings cdculations, a participant
may be caled a“freerider” if that participant implements a measure that is included in the gross savings
of the program, but would have implemented the measure even if the program had not existed.

In some cases, Edison’ s programs motivate customers to replace equipment prior to the end of its useful
life. This will be referred to as an “early replacement” action. Situations in which early replacement is
potentialy an issue with respect to free-ridership were carefully examined. In other cases, the program
motivates the customer to sdect more efficient equipment when replacing equipment that has reached
the end of its useful life. This will be referred to as a “norma replacement” action. The program may
aso motivate the customer to add new efficient equipment or add new controls to existing equipment.
Thiswill bereferred to as a* new equipment” action.

7.1.1 Free-Ridership Analysisfor Each Class of Projects

Two levels of free-ridership andysis were implemented. The most basic leve of analysis was applied to
the Lighting, Process, HVAC and Miscellaneous coupons in strata one and two. These coupons are
associated with smaler savings than are those in Strata three and four. This leve is referred to as the
standard free-ridership andysis. The most detailed level of andysis was gpplied to the Lighting, Process,
HVAC, and Miscelleaneous coupons and their related measures that were in Strata three and four. This
isreferred to as the custom free-ridership andyss.

There were five potentid sources of free-ridership information in this sudy. Each leve of andyssrdied
on information from one or more of these sources. These sources are described below.
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1. Program Files. As described in previous sections of this report, the program maintains a
paper file for each paid gpplication. These can contain various pieces of information that are
rdevant to the andyds of free-ridership, such as letters written by Edison customer
representatives documenting what the customer had planned to do in the absence of the
rebate and the customer's motivation for implementing the efficiency measure. Information
on the measure payback with and without the rebate may aso be available.

2. Decision-Maker Surveys. When a dte was recruited, the individud involved in the
decisonr-making process leading to the ingalation of measures under the 1997 program
was identified. The Standard Decison-Maker Survey obtained highly structured responses
concerning the probability that the customer would have indaled the same measure in the
absence of the program. The Custom Decison-Maker Survey aso included opentended
questions that focused on the customer’s motivation for ingaling the efficiency measure as
well as the context of the decison, including information considered, the role of financing,
and any dternatives condgdered. Appendix D contains a copy of this instrument.

3. Edison Energy Services Representatives. For dl cusom projects, interviews were
conducted with energy services representatives (ESR) There were three objectives for these
interviews. First, we wanted to obtain the Edison ESR's assessment of whether the
decison-maker interviewed was sufficiently familiar with the decison to ingdl the rebated
measure. This is important since, in the past we have discovered that some decison
makers interviewed were new to the job and therefore not involved in the company’s
decison to ingdl the rebated measures. Regardless of whether the ESR thought the
decisonr-maker interviewed was sufficiently knowledgesble, the ESR was then asked
whether there was anyone else a the customer ste who could help us determine the
influence of the rebate. Findly, we asked whether there was any other information ether in
the ESR's files or the customer’s files that would help us determine the influence of the
rebate. We did not seek to obtain the ESR’s assessment of the rebate’ s influence.

Table 7-1 shows the data sources used in the two levels of free-ridership andyss. Although both levels
of anadyss may share the same source, the amount of informeation that is used in the andyss may vary.
For example, both levels of andlyss obtain data from the Decison-Maker interview. However, in the
case of the custom andyss, the DecisonMaker interview contains additiona questions that were used
to clarify the context and motivation for the decison. These questions were not used for the standard
andyss.
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Table 7-1. Information Sourcesfor Three AnalysisL evels

Standard Customized
Information Sour ces M easure- M easure-
Specific Specific
Decisonmaker Interviews X X
Edison Program Files X
Edison Energy Services Representative X

7.1.2 NTGR Framework

The type of method employed for estimating the NTGR depends on the type of information avalable.
For dl dtes, the NTGR was firg cdculated using responses from the person involved in the decision to
inddl the efficient equipment. This method, referred to as the saf-report NTGR, is fairly common in
Stuations where a comparison group is not available.

Two types of NTGRs were cdculated in this sudy. The firdt is referred to as the standard self-report
NTGR (SSR_NTGR). The second, done for the measures with larger savings (strata 3 and 4), builds
on the SSR_NTGR hy using additiond information and is referred to as the custom sdf-report NTGR
(CSR_NTGR). The caculations of these two NTGRs are described below.

7.1.3 Standard Measure-Specific Free-Ridership Analysis

The standard measure-specific free-ridership analyss draws on information obtained from the Standard
Decison-Maker (DM) survey. An analyss of closed-ended questions included in the DM survey was
carried out in order to derivea SSR_NTGR. Using thisinformation, the NTGR was cdculated and then
multiplied by the estimated gross kWh and kW savings to estimate the net kWh and kW savings.

The centra inputs to the caculation come from DM survey questions 5, 6, 7, 24, 25 and 26. Note that
the vaues for questions 7 and 24 mus first be trangposed so that their large vaues have the same
meaning as the large values of the other questions. The validity of the NTGR based on the five core
questions could be challenged, if in response to question 5, the decison-maker said that he had not
learned about the SCE program until after the ingtallation was complete. However, there was no need
to develop a method of resolving such conflicts because no decison-maker indicated that he learned
about the program after the ingtalation.
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Another potential conflict within the survey occurs with question 7 which asks how likely it isthat the
customer would have ingtaled the same thing without the rebate. It is known that question 7 is subject to
misunderstanding becauise of the necessarily negative phrasing of the question. It was necessary to ask if
the customer would have made the same inddlation if the program had not been in effect. This negative
in the question sometimes causes misunderstandings and, therefore, answers that imply the opposite of
what the respondent wanted to communicate. This potentia for error was handled by incorporating
automatic checksinto the survey form that detected clear contradictions between questions 6 and 7
snce thisis where such a misunderstanding would become visible. Where there was a contradiction
between these two answers, the interviewer was instructed in how to resolve the contradiction with
suggested phrasing for presenting the apparent conflict to the respondent and requesting resol ution.
However, if the inconsistency was not or could not be resolved within the interview, questions 6 and 7,
together with the other three core questions (24, 25 and 26) were averaged with equa weights.

Next, the issue of deferred free-ridership was considered. Deferred free-riders are customers who, in
the absence of the program, would have eventudly ingtaled exactly the same equipment that was
inddled through the program. That is, the utility accelerated the inddlation of the equipment. To
address this issue, three questions were used. The respondent was asked (Question 12) whether,

before talking with the Edison representative, they were planning to do a project for the same end use
as was done through the Program. The respondent was aso asked (Question 15) whether this planned
project would have been the same or different than the rebated project. If the respondent indicated that
they were planning a project for the same end use and that this planned project would have been the
same as the one rebated, then there was the possibility that the Edison rebate may have accelerated to
some extent the ingtdlation of the equipment. For respondents providing such a response pattern,

Question 13 was taken into account. This question asked when, in the absence of the Program, they
would have ingdled this equipment. Their answer to this question was then associated with a NTGR
using the forecast conversion informetion in Table 7-2.

Table 7-2. Forecast Conversion

Forecasted I nstallation
of Same Equipment Implied NTGR

Less than 6 months 0.0

6 to 12 months 125
1lto2years 25

2to 3years 5
3to4years 75

4 or moreyears 10

Earlier than it was under the Program 0.0
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Conditioned on a respondent’ s answers to questions 12, 13, and 15, any implied NTGR from Table 7-
2 was then averaged aong with the answers to questions 6, 7, 24, 25, and 26 to produce the Standard
NTGR.

The vdidity of the NTGR based on these five or 9x questions could be chdlenged, if in response to
guestion 5, the decison-maker said that he had not learned about the SCE program until after the
ingtadlation was complete. However, there was no need to develop a method of resolving such conflicts
because no decision-maker indicated that he learned about the program after the ingtalation.

7.1.4 Custom Measure-Specific Free-Ridership Analysis

The custom measure-Specific free-ridership andyss includes al of the features described above in the
standard project-specific analyss, plus additiond data collection and andysis. The largest projects are
usudly the mogt complex, and this fact raises the concern that the questions used to estimate the
SSR _NTGR could miss some critical pieces of the decison process. It is important to understand the
entire gory of the process of thinking about the change, consdering dternatives, baancing cogts and
benefits, making decisons, etc. The change that Edison has rebated could be a smdl part of a larger
project, or it may be the entire project. Energy efficiency could be the single reason for the change or it
could be a smdl part of alarger picture. Because of these complexities and potential differences across
customers, a more complete and detailed approach was taken for this group. The thrust of the method
was to recongtruct a case study involving a comprehensve, internaly consstent description of the
decison process. This means gathering information from more sources than were employed in the
gandard andyss, as well as more detailed and narrative descriptions of the processes. The sources of
information potentialy available for estimating the CSR_NTGR are described below.

ESR Interviews

As was mentioned earlier, in most custom projects, interviews were conducted with energy services
representatives (ESR) there were three objectives for these interviews. First, we wanted to obtain the
Edison ESR's assessment of whether the decison-maker interviewed was sufficiently familiar with the
decison to ingtd| the rebated measure. Thisisimportant since, in the past we have discovered that some
decison-makers interviewed were new to the job and therefore not involved in their company’s
decison to ingdl the rebated measures. Regardless of whether the ESR thought the decision maker
interviewed was sufficiently knowledgeable, the ESR was then asked whether there was anyone else a
the customer site who could help us determine the influence of the rebate. Findly, we asked whether
there was any other information ether in the ESR’s files or the customer’s files that would help us
determine the influence of the rebate. We did not seek to obtain the ESR’s assessment of the rebate’ s
influence. The insrument used for these interviews s presented in Appendix D.

Financial Information

In many cases, the Edison representative presented the customer with smple payback information on
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each measure under condderation for ingdlation. Where that information was included in the Edison
program file, or where that or other financia information was reported in the decision-maker interview,
it was taken into account in the assessment of the CSR_NTGR. Thiswas accomplished by building in a
series of probes contingent on the answer to question 7 versus the financid information from two
sources. payback information in the program file and the sdlf-reported financid information from the
interview. For example, when financia figures met or exceeded the criteria set by the customer for
investment, without the rebate, but the core NTGR questions imply a NTGR greater than 0.5, the
respondent was questioned about why the rebate was necessry given the favorable financid
cdculaions. Another example is when the company’s financid criteria were not met without the rebate,
but were met with it, and the implied NTGR was less than 0.5, the decisonmaker was questioned
about the low levd of program influence. The information gathered by such questioning was consdered
in the context of the larger quditative andlyss of information for these custom measures.

Program Files

When information contained in program files pertained to timing and motivationd issues, the information
was noted by the interviewing engineer on the blank survey form, and the NTGR team was consulted
for suggestions on how to address the issues during the interview. The results of the suggested specid
probes were consdered as part of the quditative analyss of the custom measures. The files may have
a0 included information that could not be easily be incorporated into the survey but, nevertheless,
could affect the estimate of the CSR_NTGR. Any such information was incorporated into our anayss.

Decison-Maker Open-Ended I nterview Questions

This type of question had two uses. The first was to contribute to painting the whole picture of the
decison process related to the rebated equipment. The second was to detect misunderstandings
embedded in the decison-maker’s answers to the structured questions or to pick up complexitiesin the
process that could not fit into Structured categories, thus producing unexpected combinations of
answers, including contradictory ones. Therefore, the answers to these questions could be compared to
the pre-quantified answersto see if there were contradictions across those types of questions.
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7.1.5 Summary of NTGR Types

As described in previous sections, the measure-levdl NTGR was cdculated using a variety of data
depending on whether a Standard Sdlf-Report NTGR (SSR_NTGR) or a Customized Self-Report
NTGR (CSR_NTGR) was required. Table 73 indicates the number of implemented measures for
which various types of data were available to support the estimation of the standard and the custom
NTGRs.

Table 7-3. Number of Measuresfor Which Data
Were Available to Support Two Types of NTGRs

Standard Custom
NTGR NTGR Total
DecisonMaker Interviews 125 38 163
Edison Program Files * 38 38
Edison ESR's * 38 38

* These data collection procedures were not conducted for the standard NTGR Anaysis.

7.1.6 Rdiability of the Customization Process

For the custom analysis, quantitative and quditative data from a variety of sources were combined to
produce a find CSR_NTGR. Of course, it was essentid that al the custom projects be evauated
conggently using the same ingrument. However, in a Stuation involving both quantitative and quditative
data, interpretations of the data may vary from one measure to another, meaning, in effect, the
measurement instrument may vary from one measure to another. Thus, the centrd issue hereis rdiability,
defined as obtaining consstent results over repeated measurements of the same measures. Put another
way, we did not want to use an eadtic ruler to measure the NTGR for custom measures. Guiddines for
the use of quditative data are provided in Chapter 4 of the QAG, and these guidelines were followed
for this study.

Another issue could be important in determining (and judging) both the rdiability and vdidity of the
customization process. While, for the most part, more information is better for making good NTGR
decisons, certain kinds of information could bias the judgments of the customizers. Foremost among
these types of information is knowledge of the size of the savings involved in the project being judged.
Objectivity might have been threastened if the customizer knew that reducing the NTGR of a project
would result in alarge impact on the end-use levd or the program-level NTGR, as would be the case
for very large projects. To avoid this problem both customizers remained unaware of the size of the
savings associated with the projects under anayss.
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The Data Integration Process

To insure and to measure rdiability, severd steps were taken by the two-person NTGR team. First,
two principles were established to guide the integration of quaitative and quantitative data from the
various sources associated with each site and project. Following are these principles with an explanation
of each. While the principles themsdves are shown in bold type, the explanation of them, sometimes
using examples based on retrogpective experience with the customization process, is shown in regular

type.

A. The standard NTGR should stand except when thereis strong evidence that it should
not. No one piece of information should be used to override the standard NTGR.
Specifically, more than one piece or source of information should form a larger picture
that contradicts the standard NTGR before an override is considered. The core,
standard NTGR is based on five pre-quantified questions in the decisonmaker interview. The
use of five items reduces greetly the possibility that the NTGR will be distorted in alarge way by
measurement error. Because of this multi-question approach, it was judged that this result
should not be overridden lightly. There were a number of instances where one comment in the
interview could be interpreted to contradict the find standard NTGR. However, given the care
with which the standard NTGR was measured, it would be a mistake to override it with one
piece of information, which could be misnterpreted by the interviewer or by the customizer.
Only when there were multiple items that contradicted the sandard NTGR were they serioudy
consdered for forming the bass for changing the NTGR.

B. The standard NTGR should not be changed unless the change is substantial. This
principle is based on severa idess. Although it was not possible to know the error band around
any dandard NTGR (certainly not while going through the customization process), conceptually
there is some band of uncertainty around any estimate. It seemed unwise to tinker in relaively
smdl ways with the quantified core NTGR the results of which could well fal within reasongble
eror bands. Such tinkering would be based on quditative information, which has to be
trandated to quantitative by the customizer. Unless the potentid adjustment is fairly large, it
seems less risky to stay with the direct, customer-based quantity than to rely on a quditative
judgment from a third party such as the customizer when that judgment is not based on any
legitimate quantitative anchors such as payback. Even where there were quantitative anchors, if
the difference between the standard NTGR and the potential customized NTGR was not gredt,
it was judged better to use the standardized approach.
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Another basis for estimating a NTGR in the custom process was through the use of payback periods. A
conversion of paybacks into NTGR terms was provided in the Protocols? This table (Table 74) is
repeated below for convenient reference.

Table 7-4. Payback Conversion Table

Payback Period Implied NTGR
6 months or less 0.40
More than 6 months and less than 2 0.75
years
2 yearsor more 1.00

With these principles in mind, the following steps were followed:

1. Each member of the team summarized information thought important to consider in
customizing the NTGR. These summaries were compared to make sure that there was
agreement regarding what condtituted relevant information.

2. Each member made independent judgments and categorized interviews and file information
for the 26 coupons covering the 38 measures. Each coupon was then put into one of three
groups using the principles described above:

CSR_NTGR should be the same asthe SSR_ NTGR
CSR_NTGR should be higher than the SSR_ NTGR
CSR_NTGR should be lower than the SSR_ NTGR

3. These judgments were compared and a preliminary inter-rater religbility caculation was
made. There was agreement on 22 out of the 26 coupons (85 percent).

4. Disagreements on these four coupons were resolved using the principles and further
refinements of them.

5. Individud esimates of the NTGRs were then compared and the find custom figures
(CSR_NTGR) were produced.

2 Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand
Side Management Programs, adopted by the California Public Utilities Commission in May of 1993, and
most recently revised in March of 1999. Table C-5: Impact Measurement Protocols for the Industrial Energy
Efficiency Incentives Program
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6. Rationdesfor the custom results were written.
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7.2  End-Useand Program-Level Net | mpacts

In this section, the methods used to derive estimates of net savings and NTGRs within each end-use and
at the program level for kW and kWh are described. This process involves several steps and severa
components. First, the use of measure savings and NTGR results to determine basic end-use and
program impacts is discussed. This discusson consders the custom and standard measures. These
issues are treated in a generd, narrative way first, and then presented in agebraic form. Next, the
converson of kwh and kW savings into dollar impacts through the combined use of costing periods and
margina costs is discussed. This method alows both kWh and kW impacts to be summed to produce
an oveardl NTGR for each end-use and the program as a whole. The find subsections describe the
methods used to cdculate confidence intervals for the end-use and program-level NTGR estimates,
redization rates, and other variables presented to meet Protocol-reporting requirements.

7.2.1 Net Impact Estimation

In this section, a description is provided of the methods used to produce end-use and program:level net
impact estimates from the unique configuration of data available for custom and standard measures.

Custom Measures. The decison-maker survey and the custom decison information (additiond
information gathered for cusom measure evduations from program files and additiond questions
addressed to the decision-maker) produced estimates of the cussom NTGRs for each measure. The
engineering andysis produced ex post estimates of the gross impacts for each measure. Given these
inputs, the net kWh and kW were calculated in three steps:

1. for each measure within each end-use, the gross kWh and kW were adjusted by the associated
gross savings realization rates to produce AGKWH and AGKW;

2. for each measure within each end-use, this product was in turn multiplied by the find NTGR;
and

3. measure-level kWh and kW impacts were then summed within each end-use.

Note that caculating net impacts at the kW and kWh levels within each end-use dlows for NTGRs that
are appropriate for use in determining the utility earnings claim.
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For custom and standard measure, equations 1 and 2 are provided as another way of looking at these
cdculations.

3 N
NetkWh= § & [CSR_NTGR,” AGKWH,, )
e=l =1
3 N
NetkW =8 & [CSR_NTGR,” AGKW, ] 2
e=1 i=1
where
CSR _NTGR,; = the custom NTGR for the ™ item in the €" end-use
AGKWH.; = the gross kWh impacts for the i item in the €" end-use adjusted
by theredization rate
AGKW,,; = the gross kW impacts for the i item in the €" end-use adjusted by

the redlization rate.
N = the number of measures within agiven end-use (HVAC = 35,
Process = 111, Lighting = 72, and Miscelaneous=12.)

Standard Measure. The same process, as was used for custom measure, was used to produce
savings estimates for the standard measures but without the custom decison information. Thus, the
SSR NTGRisused ingtead of the CSR_NTGR in equations 1 and 2.

In this study year, there were only 10 measures for which a decison-maker interview could not be
completed. Therefore, the appropriate end- use-pecific mean NTGR was used for these measures.

Note that caculating the net impacts for kW and kWh within each end-use produces NTGRs that are
gppropriate for use in determining the utility earnings claim. The procedures described above produced
adjusted gross and net KWh and kW savings edtimates for al items within each end-use for both
eva uation groups.

7.2.2 End-Useand Program-Level NTGRs

The overdl end-use and program-leve NTGRs were cdculated by first converting both gross and net
kWh and kW impacts into a common unit, dollars, within each end-use and at the program levd.
However, before net and gross kwh and kW impacts could be multiplied by the margind energy and
capacity costs, these impacts had to be alocated to the various costing periods presented in Tables 7-5
and 7-6. Once the kwWh and kW impacts were dlocated to costing periods, they were multiplied by the
margina cost associated with each costing period. The gppropriate margina costs were obtained from
SCE. Table 7-7 shows the margind energy cogts, and Table 7-8 displays the margina capacity costs.
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Table 7-5. Percent of Total Annual Energy Savings by End-Use by Costing Period

Costing Period
Summer Summe | Summer Off Winter Winter
End-Use On Peak |Partial Peak Peak Partial Peak | Off Peak
Lighting 13 12 10 44 21
Process 11 13 22 24 30
HVAC 15 15 11 44 15

Table 7-6. Percent of Total Annual Capacity Reduction by End-Use by Costing Period

Costing Period
Summer Summe  |Summer Offf  Winter  [Winter Off
End-Use On Peak | Partial Peak Peak Partial Peak Peak
Lighting 100 99 65 99 88
Process 100 98 81 70 52
HVAC 100 95 50 79 43

Table 7-7. Marginal Energy Costs by Costing Periods

Costing Period $kwh
Summer On Pesk 0.0451
Summer Partid Pesk 0.021
Summer Off Pesk 0.0289
Winter Partia Peak 0.0381
Winter Off Peak 0.0316
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Table 7-8. Marginal Capacity Costs by Costing Periods

Costing Period kW
Summer On Pesk 8.83
Summer Partid Pesk 1.06
Summer Off Pesk 0.55
Winter Partid Peak 1.20
Winter Off Peak 1.22

7.2.3 Confidence Intervals

Both the 80 percent and 90 percent confidence intervas for the find, cussom NTGRs were ca culated
for both kWh and kW within each end-use, for the end-use as a whole, and for the program. The 80
percent and 90 percent confidence intervals were dso calculated for redization rates. Since these are
the critica ratios, these confidence intervals were caculated in two steps. Firdt, the variance of the ratio
(either redization rate or NTGR) was estimated using the following equation:

~ (1 - A
=) RS -7 ©
where
V(R)= Vaiance of the NTGR
R= Y theNTGR
X

f = Sampling fraction

n = Szeof sample

X = Mean of grossimpacts

y = Maean of net impacts
S = Vaiance of the grossimpacts
s, = Variance of the net impacts

s, = Covariance of the gross and net impacts

<
x
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Once the variance of R was estimated, then the followi ng equation is used to estimate the 80 percent
and 90 percent confidence intervals:

R=+z+/VR) )

where z = the critica values for the 80 percent and 90 percent levels of confidence, i.e,, 1.28 and
1.64.

Confidence intervas for other reported variables were cal culated using the following formula:
y tis Q)

where t =thecriticd vdue from thet distribution
s=the standard error of y, the NTGR.
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8. Results of Engineering Analysis of Gross I mpacts

Section 8 summarizes the gross savings associated with the 1997 IEEI program. Gross energy savings
and eectric capacity parameters are included as well as the parameters describing the program
participants and measure such as market segment and measure types.

The results for dl of the individua measures are presented in Appendix A listed by CIR and measure
number. Appendix B includes a short description of the verification process for each coupon. These
descriptions are listed by CIR number.

8.1 Average Measure Usage

The base and post-ingdlation energy usage and electric capacity for each measure was determined as
part of the impact sudy usng MARS 2.6, engineering analyses or vendor caculations with the results
verified by AESC. In many cases the replaced equipment met current efficiency standards and the base
usage was the pre-ingalation usage. The average energy usage and dectric capacity for the three end-
uses are presented in Table 8-1.

8.2  Gross Savings Impacts

The gross savings impacts are the differences between the base-year and impact-year usage for energy
and capacity. These represent some or dl of the savings the customer achieves by ingdling energy
efficient equipment rather than standard equipment. The impact study results have been verified by
AESC and reflect the actua operating parameters that were gathered as part of the on-Ste survey
effort. The original coupon vaues are estimates based on the information provided by the customer,
equipment specifications and assumptions made on how the equipment would be operated. AESC
verified the operation of the equipment and the related parameters used in calculaing the vaues.

The redization rate is defined as the ratio of the gross (or net) savings estimated in the impact study to
the gross (or net) savings contained in the firs year earnings dlam. AESC conducted the Verification
Study for the 1997 IEEI program and determined the industrial gross energy and capacity savingsto be
166,456,139 kWh and 19,038 kW, respectively.
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Table 8-1. Average M easure Usage for Base and Impact Years

kWh HVAC Lighting* Process Process | Program
Avg. Base Usage 1257468 1,275579 2,444,995 78,356 |1,264,090
Avg. Base Usage/DUM 37.6 17 2,444,995 78,356 na
Avg. Impact Yr. Usage 755,010 628,510 2,137,830 31562 | 888241
Avg. Impact Yr. Usage/DUM 30.2 1.0 2,137,880 31,562 na
kW

Avg. Base Usage 303.0 181.2 457.4 10.0 237.9
Avg. Base Usage/DUM 0.0077 0.00030 4574 10.0 na
Avg. Impact Yr. Usage 294.0 143.6 428.8 6.7 218.3
Avg. Impact Yr. Usage/DUM 0.0073 0.00020 428.8 6.7 na

* - Excluding lighting data with DUM values < 500

These reaults are based on verification of a sample of the coupons and scaing the sample to obtain
population results. No additiona changes were made as aresult of the ORA review.

The gross impacts for the indusirid measures along with the redlization rates are presented in Table 8-2.
Note that the table values incorporate both deferred and direct savings. Additionad discussion of

deferred savings impacts follows.
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Table 8-2. Gross Load | mpact Results

Parameter HVAC Lighting* | Process Process | Program
kWh

Gross Load Impact 17,831,400] 45,035,218 81,798,396 563,954 |145,228,968
Avg. Gross Load Impact 509,469 625,489 736,922 46,996 479,719
Avg. Gross Load Impact/DUM 6.98 0.87 736,922 46,996 n/a
Redizaion Rate -Impact Load 0.802 1.020 0.822 1.021 0.872
Redlization Rate -Impact/DUM 0.861 1.696 0.822 1.021] na
kW

Gross Load Impact 625.9 4,164.4 10,409.7 38.2 15,238.2
Avg. Gross Load Impact 17.88 57.84 93.78 3.18 43.17
Avg. Gross Load Impact/DUM 0.00036 0.00012 93.78108 3.18333 na
Redizaion Rate -Impact Load 3.366 0.355 1.470 0.945 0.800
Redization Rate -Impact/DUM 3.614 0.590 1.470 0.945 na

* - Excluding lighting datawith DUM values < 500

8.3  GrossDeferred Savings Impacts

Of the 230 measures included in the 1997 |IEEI program, atotal of 55 were either origindly designated
as deferred load by SCE, or were found to derive some or dl of their savings from deferred load. As
noted in Section 6.3, measures involving deferred load recelved additiona scrutiny during the evauation
including application of the CADMAC survey responses (CADMAC multiplier).
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8.3.1 CADMAC Questionnaire/Survey Results

Table 83 summarizes the results of the CADMAC questionnaire/survey. For the 55 measures, 17
involved new facility or new production with an assumed CADMAC multiplier of 1. For 8 of the
messures the deferred load was diminated completely ether due to the CADMAC responses (2
measures) or due to basdline consderations (6 measures). For example, in one coupon a manufacturer
of extruded aduminum parts had inddled a new aduminum-extruding machine of higher capacity and
efficiency than the exising equipment. The coupon savings were origindly estimated with the exigting
equipment as the basdine. During the Ste visit the customer indicated that the extruder manufacturer did
not offer an extruder without the energy efficient features. Furthermore, he had a long-term relaionship
with this manufacturer and had not congdered buying anything ese. In this case the basdine equipment
was not the exigting equipment but was actualy the equipment that was purchased, thus diminating al of
the clamed savings. In another instance, the customer indicated that the measure had been indaled with
the sole intent of saving energy. Since increasing production had not been a factor in the decision to
ingal the equipment, the CADMAC multiplier was zero and the deferred savings were eiminated.

Table 8-3. Results of CADMAC Questionnair e/Survey

Result Description # of Measures CADMAC
Multiplier
New facility/production 17 1.0*
Savings diminated due to basdline 6 na
condderations
All other measures 32 0.654
* - assumed

The average CADMAC mulltiplier for the 32 measures where the CADMAC survey was gpplied was
0.654. On average, the CADMAC survey reduced the deferred savings by approximately 35 percent
on coupons where it was applied.

8.3.2 Deferred Savings Summary

The reaults of the deferred load evaduation are summarized in Table 84. The gross impact of the
deferred savings was found to be 38,490,398 kWh, which represents 26.5 percent of the program
gross savings. The mgority of the deferred savings were associated with the 50 process measures,
which comprised 74 percent of the program deferred savings. Lighting, with a single measure,
accounted for approximately 4 percent of the total.
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Parameter HVAC Lighting Process* Program
Number of Measures 4 1 50 55
kWh
Gross Deferred Load Impact 8,379,654 1,679,204 | 28,431,540 | 38,490,398
Avg. Gross Deferred Load 2,094,914 1,679,204 568,631 699,825
Impact
kW
Gross Deferred Load Impact 0.0 191.7 6,732.1 6,923.8
Avg. Gross Deferred Load 0.0 191.7 134.6 125.9
Impact

* - includes process, refrigeration & water service

84  Designated Units of Measurement

Desgnated units of measurement (DUM) are used to normaize the annua energy savings and eectric
capacity results to enable comparison of results for amilar gpplications. For HVAC measures, the
square footage of the conditioned space is used. For lighting measures, results are dso normaized
based on hours of operation yielding a DUM that is the product of the square feet of lighted area and
the annua hours of operation divided by 1000 (khrslyr.). Since the process end-use has such awide
variety of goplications it is difficult to compare results for amilar gpplications and as such there is little
vaue in normadizing the results. For this reason, a unity DUM vaue is used for al process measures.
DUM vaues were cdculated for both the base case and post ingtalation with the post ingtdlation DUM
values used to caculate the Impact Study Parameters. The average DUM vaues are shown in Table 8-
5.

Table 8-5. Average Designated Units of M easurement

Par ameter HVAC Lighting* Process | Misc.
Designated Unit sft of cond. space | sgft - op hrs/1000 | Project | Project
Avg. Bae Case Vdue 181,705 1,592,637 1 1
Avg. Post-Ingdlaion Vaue 169,190 957,963 1 1
* - Excluding lighting data with DUM values < 500
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85 Measure Type

SCE offered incentives for a wide variety of energy-saving measures. In 1997, incentives were paid to
industrid customers for 38 different types of measures. Miscellaneous process (30), adjustable speed
drives (21), injection molding machines (11) and air compressor systems (7) were the most frequent
process measures. The miscellaneous process measures included a variety of specidized gpplications
including oxygen extraction , , cement processng and metd gavanizing sysems. The most popular
lighting measures included indoor lighting system modifications (65) and inddling LED exit Sgns (6).
There were rdaively few HVAC messuresin the study with mesasures involving adjustable speed drives
(15) and EMS systems (7) being the most popular.

8.6 Market Segments

The incentive program included awide variety of industries. Table 8-6 summarizes the sites participating
in the program based on their 3 digit SIC code. There were several customers that had more than one
location participating in the program. Multiple locations result in multiple Ste listings.

Table 8-6. Market Segment Data, 3 Digit Facility SIC Code

Facility Number Description

SIC Code | Proportion of sites
131 0.0395 7 Crude Petroleum And Natural Gas
142 0.0056 1 Crushed and Broken Stone
145 0.0113 2 Clay, Ceramic, & Refractory Minerals
203 0.0113 2 Preserved Fruits and Vegetables
204 0.0056 1 Grain Mill Products
205 0.0169 3 Bakery Products
206 0.0056 1 Sugar and Confectionery Products
208 0.0056 1 Beverages
209 0.0056 1 Misc. Food and Kindred Products
226 0.0056 1 Textile Finishing, except Wool
227 0.0282 5 Carpets and Rugs
251 0.0113 2 Household Furniture
265 0.0056 1 Paperboard Containers and Boxes
267 0.0395 7 Misc. Converted Paper Products
271 0.0169 3 Newspapers
272 0.0169 3 Periodicals
275 0.0226 4 Commercial Printing
281 0.0113 2 Industrial Inorganic Chemicals
282 0.0226 4 Plastics Materials and Synthetics

Alternative Energy Systems Consulting, Inc. 62 1/26/01



Southern California Edison

1997 IEEI Impact Study Report (Study 568)

283 0.0113 2 Drugs

285 0.0056 1 Paints and Allied Products

308 0.1412 25 Miscellaneous Plastics Products, Nec
322 0.0056 1 Glass and Glassware, Pressed Or Blown
323 0.0056 1 Products Of Purchased Glass

324 0.0056 1 Cement, Hydraulic

331 0.0282 5 Blast Furnace and Basic Steel Products
335 0.0113 2 Nonferrous Rolling and Drawing

339 0.0113 2 Miscellaneous Primary Metal Products
341 0.0113 2 Metal Cans and Shipping Containers
342 0.0056 1 Cutlery, Handtools, and Hardware

344 0.0056 1 Fabricated Structural Metal Products
346 0.0113 2 Metal Forgings and Stampings

347 0.0113 2 Metal Services, Nec

349 0.0113 2 Misc. Fabricated Metal Products

354 0.0056 1 Metalworking Machinery

355 0.0056 1 Special Industry Machinery

356 0.0282 5 General Industrial Machinery

357 0.0226 4 Computer and Office Equipment

359 0.0226 4 Industrial Machinery, Nec

362 0.0113 2 Electrical Industrial Apparatus

364 0.0056 1 Electric Lighting and Wiring Equipment
367 0.0734 13 Electronic Components and Accessories
369 0.0113 2 Misc. Electrical Equipment & Supplies
371 0.0169 3 Motor Vehicles and Equipment

372 0.1299 23 Aircraft and Parts

376 0.0282 5 Guided Missiles, Space Vehicles, Parts
381 0.0169 3 Search and Navigation Equipment

382 0.0226 4 Measuring and Controlling Devices

384 0.0169 3 Medical Instruments and Supplies

394 0.0056 1 Toys and Sporting Goods

733 0.0056 1 Mailing, Reproduction, Stenographic
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8.7  GrossImpact Observations

AESC s reaults varied from the base impact values (kWh savings) in al but 24 of the 230 measures that
were evauated. AESC results were less than the base impact vaue in 147 measures and higher in 59
measures. The gross energy savings calculations were affected by severd factors. The most sgnificant
factors resulting in changes to the base impact estimates include:

1. Basdine equipment changes/issues,

2. Vaidionsin actua versus estimated hours of operation,

3. Differencesin estimated versus equipment load and/or operating speeds observed at the time of the
gtevist,

4. Errorsinthe origind cdculations, and

5. Reduction of deferred load due to CADMAC survey responses (discussed previoudly).

Basdine equipment changes resulted in the dimination of al of the base impact savings associated with
17 of the 230 messures. In each case, it was determined that the high efficiency equipment ingtdled
under the program represented the basdline for this indusiry and/or gpplication. Approximately 8.6
million KwWh of impact savings were diminated in this fashion.

On-dte ingpections most often reveded changes in ether the equipment load or in the hours of
operation. These changes were usualy minor and were not unexpected. The incentive coupons and the
associated savings estimates are done prior to equipment ingallation and as such one would have to
expect some deviation in equipment loading and in the eguipment operating hours. Varigions in the
assumed operating profile for measures involving varigble speed drives was another area on-sSte
ingpections (observed operating speeds) resulted in changes to the impact estimates. In many instances,
the ESR had inappropriately used the HVAC default profile for equipment that was found to be
operating at afixed speed (i.e, ar handlersfor clean rooms).

AESC found a variety of erors in the origind cdculations that were usudly minor. Leaving out the

equipment load factor or leaving out the equipment power factor (for caculations involving 3 phase
current and voltage estimates) resulted in Sgnificant savings reductions.
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9. Resultsof Net Impact Analysis

In this section, the net NTGRs for kWh and kW will be presented a the measure, end-use, and
program levels. Before presenting the impact results, however, a brief description of the reigbility of the
core measure of the NTGR will be provided. After that, the results of the sandard NTGR andysis will
be presented followed by the results of the cussom NTGR anadysis.

9.1 Standard NTGR Results

9.1.1 Réiability Analysis of Core NTGR Measure

In the evduation of the 1996 IEEI Program, three new core questions were added to the decison
maker survey. Prior surveys had included only two core questions. The new core items were added to
increase the reiability of the centrd measure of the NTGR. All other things being equd, idbility is
increased with the addition of itemsto a scale. Before using the new items, an assessment of the internd
consstency reliability was performed. In the evauation of the 1996 Program, Cronbach’s apha for the
five itemsin the sample was 0.93, well above an acceptable leve of interna consstency rdiability. Inthe
evauation of the 1997 Program, Cronbach’s apha was .89, well above an acceptable levd of internal
congstency. Ddeting any of the items would not result in any significant improvement in the religbility of
the measures, indicating that al items contribute to religbility. One of the items, if removed, would not
have diminished the reliability. However, for the sake of condgtency over time and projects, this item
wasincluded in dl andyses.

9.1.2 Measure-Levd Standard NTGRs

The standard NTGR was caculated for the 230 rebated and evaluated measures. The standard NTGR
was based solely on the responses to the five NTGR questions on the decisionmaker survey and when
required, Question 13. The unweighted standard NTGR for this group is 0.503 with a standard
deviation of .28.

9.1.3 End-UseLevd Standard NTGR Resultsfor kWh and kW

The standard NTGR for each end-use was calculated in away that accounts for the magnitude of esch
measure' s net KWh and kW. Table 9-1 presents these results.
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Table 9-1. Evaluated Gross Savings, Net Savings,

and Net-to-Gross Ratios by End-Use Using Standard NTGRs.

Group Measure kKWh kW
Total
No. of Measures 230 230
Evauated Gross Savings 145,228,969 | 15,238.2
Evauated Net Savings 92,879,752 9,019.8
Net-to-Gross Ratio 0.639 0.592
Process
No. of Measures 111 111
Evauated Gross Savings 81,798,396 | 10,409.7
Evauated Net Savings 54,435,814 6,321.1
Net-to-Gross Retio 0.665 0.607
Lighting
No. of Measures 72 72
Evauated Gross Savings 45,035,218 4,164.4
Evauated Net Savings 26,017,583 2,360.1
Net-to-Gross Retio 0.578 0.567
HVAC
No. of Measures 35 35
Evauated Gross Savings 17,831,400 625.9
Evaluated Ne Savings 12,027,431 313.8
Net-to-Gross Retio 0.675 0.501
MISC
No. of Measures 12 12
Evauated Gross Savings 563,954 38.2
Evauated Net Savings 398,925 24.7
Net-To-Gross Ratio 0.707 0.647
The above results are based solely on the standard results and are not the final results.

As one can see, the kWh NTGR for Miscdlaneous is the largest, followed by HVAC, Process, and
Lighting. Miscdlaneous has the largest kW NTGR, followed by Process, Lighting, and HVAC.
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Table 92 repesats the standard NTGRs at the end-use level and aso presents the overdl NTGRs for
each end-use. For the overall NTGRs for each end-use, the kWh and kW have been weighted by the
marginal cogts. The 80 percent and 90 percent confidence intervals are not presented here. However,
they are presented for the find, cusom NTGRsin Tables 9-5, 9-6, and 9-7, and, of course, in Table 2-
1

Table 9-2. Standard NTGRsfor Each End-Use

Process | Lighting HVAC MISC.

N=106 N=72 N=35 N=17
Standard kWh NTGR 0.665 0.578 0.675 707
Standard kW NTGR 0.607 0.566 0.501 .647
Overdl NTGR 0.663 0.577 0.673 .706

9.1.4 Program-Level Standard NTGR Results

Across kWh and kW for the process, lighting, HVAC, and Miscdlaneous end-uses, the standard
NTGR is estimated to be .637 +/- .008 at the 80 percent confidence level and +/- .010 at the 90
percent confidence level.

9.2 Custom NTGR Reaults

9.2.1 Measure-Level Cussom NTGRs

A custom NTGR was caculated for 26 coupons covering 38 measures. The custom NTGR was based
not only on the responses to the core NTGR questions on the decision-maker survey but aso included
additiona information and processing (see Section 7.1.4 for details). The unweighted standard NTGR
for the 38 custom measures was 0.650, and the corresponding custom NTGR was 0.627, a decresse
of 2.3 percentage points. The average unweighted NTGR for al measures in al four drata, after
customization of those measures in the top two drata, was 0.499. This average is very close to the
average for the stlandard unweighted NTGR of 0.503 presented in Section 9.2.1.

The NTGR customization for the 38 measures in drata three and four resulted in only 12 changes
covering nine coupons. Of these, 4 were increases and 8 were decreases. The average increase was
0.186 while the average decrease was 0.268. Table 9-3 shows the frequency digtribution of the
changes produced by the customization process.
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Table 9-3. Leve and Frequency of NTGR Change From Customization

NTGR Change
from Customization Frequency of
Change

-0.279 6
-0.238 1
-0.235 1

0.0 26
+0.105 1
+0.120 1
+0.260 2

The case dudies provide information supporting changing of the sandard NTGR as well as the
magnitude of any changes. Rationales are adso given for retaining the stlandard NTGRs. These case
studies are presented in Appendix C.

9.2.2 End-Use-Level Custom NTGRsfor kWh and kW

Table 94 summarizes the customized NTGRs by end-use. When comparing Table 9-4 to Table 9-1,
one can see that customization has only minor effects a the end-use and program:levels. The biggest
impact is on the Lighting end-use where the kW NTGR increases by 3.6 percentage points and the
kWh NTGR increases by 1.3 percentage points. With respect to Process end use, the kWh NTGR
increases by .4 percentage point while the kW NTGR decreases by .2 percentage point. For the
HVAC end-use, the kWh NTGR decreases by .5 percentage point and the kW NTGR remains
unchanged. For the Miscellaneous end-use, the kWh NTGR increases by .6 percentage point and the
kW NTGR increases by 1.8 percentage points. Findly, the program-level KWh NTGR increases by .5
percentage point and the kW NTGR increases by .9 percentage point.
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and Net-To-Gross Ratios by End-Use Using Custom NTGRs

Group Measure kWh kW
Total No. of Measures 230 230
Evduated Gross Savings 145,228,969, 15,238.2
Evaduated Net Savings 93,660,921 9,147.7
Net-to-Gross Ratio 0.644 0.600
Process
No. of Measures 111 111
Evauated Gross Savings 81,798,396/ 10,409.7
Evauated Net Savings 54,699,101 6,300.3
Net-to-Gross Ratio 0.669 0.605
Lighting
No. of Measures 72 72
Evauated Gross Savings 45,035,218 4,164.4
Evauated Net Savings 26,607,184 2,508.2
Net-to-Gross Ratio 0.591 0.602
HVAC
No. of Measures 35 35
Evaduated Gross Savings 17,831,400 625.9
Evaduated Net Savings 11,952,781 313.9
Net-to-Gross Ratio 0.670 0.501
MISC.
No. of Measures 12 12
Evaduated Gross Savings 563,954 38.2
Evauated Net Savings 401,854 254
Net-to-Gross Ratio 713 .665

Tables 9-5, 9-6, and 9- 7 present the custom NTGRs for each end-use for kwh and kW for the end-
use as awhole. Both kWh and kW have been weighted by the margina costsin order to produce the

NTGRsfor each end-use as awhole. These tables aso present the 80 percent and 90 percent

confidence levels.
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Process Lighting HVAC MISC.

N=111 N=72 N=35 N=12
Cugom NTGR 0.669 0.591 0.670 0.713
80% Confidence Interva +/- 0.013 |+/- 0.015 +/- 0.023 +/- 0.045
90% Confidence Interva +/- 0.016 |+/- 0.019 +/- 0.030 +/- 0.058

Table 9-6. Cussom kW NTGRsfor Each End-Use

Process Lighting HVAC MISC.

N=111 N=72 N=35 N=12

Cusom NTGR 0.605 0.602 0.501 0.665
80% Confidence Interval +/- 0.015 |+/- 0.022 +/- 0.023 +/- 0.053
90% Confidence Interval +/- 0.019 |+/- 0.028 +/- 0.030 +/- 0.068

Table 9-7. Cusom NTGRsfor Each End-Use

Process Lighting HVAC MISC.

N=111 N=72 N=35 N=12
Cusom NTGR 0.666 0.591 0.668 0.712
80% Confidence Interva +/- 0.013 |+/- 0.015 +/- 0.023 +/- 0.045
90% Confidence Interva +/- 0.016 |+/- 0.019 +/- 0.029 +/- 0.058

9.23 Program-Level Custom NTGR Results

Across the Process, Lighting, HVAC, and Miscdlaneous end-uses, the program-level cusom NTGRs
for both kwh and kW and for the program as a whole were estimated along with the 80 percent and 90

percent confidence intervals. Table 9-8 presents these reaullts.
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Table 9-8. Custom NTGRsfor Program-Level kWh and kW
and for the Overall Program

kwWh kW Overall
Custom NTGR 0.644 0.600 0.643
80% Confidence Interva +/- 0.008 |+/- 0.011 +/- 0.008
90% Confidence Interva +/- 0.011 |+/- 0.013 +/- 0.011
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Appendix A: Individual M easure Results
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Appendix B: Individual Measure Analysis
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Appendix C: Customized NTGR Analysis Case Studies
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Appendix D: NTGR Survey Forms
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Appendix E: On-Site Survey Forms
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Appendix F: Program Evaluation Databases
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