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REVIEW SUMMARY

1.
Utility:  Southern California Edison Company, 
Study ID: 568

Program and PY:  Industrial Energy Efficiency Incentive  Program:  PY1997

End Use(s):  Lighting, Process, HVAC, and Miscellaneous

2.
Utility Study Title:  “1997 Industrial Energy Efficiency Incentive Program Impact Study”

3.
Type of Study:  1st Year Load Impact Study
Required by Table 8A: Yes.

4.
Applicable Protocols: Tables 5, 6, 7, and C-5

Study Completion:  March 1, 1999

Required Documentation Received:   Yes 

Retroactive Waivers:   None included

5.
Reported Impact Results
:


Average Annual Gross Load Impacts.

HVAC: peak: 17.9 kW (0.00036 kW per unit [kW/sq.-ft/yr]; 3.614 gross realization rate).  Energy:  509,469 kWh (6.98 kWh per unit[kWh/sq.-ft/yr];  0.861 gross realization rate). 

Lighting: peak: 57.8 kW (0.00012 kW per designated unit; 0.59 gross realization rate)  Energy: 625,489 kWh (0.87 kWh per designated unit; 1.696 gross realization rate).

Process: peak: 93.8 kW (93.8 kW per designated unit; 1.47 gross realization rate)

Energy: 736,922 kWh (736,922 kWh per designated unit; 0.822 gross realization rate).

Miscellaneous: peak: 3.2 kW (3.2 kW per designated unit; 0.945 gross realization rate)  Energy: 46,996 kWh (46,996 kWh per designated unit; 1.021 gross realization rate).


Average Annual  Net Load Impacts:  

HVAC:  peak: 9.0 kW (0.000028 per designated unit; 3.42 net realization rate)

Energy:  341,508 kWh (2.98 kWh per designated unit; 1.089 net realization rate). 

Lighting: peak 34.8 kW (0.000070 kW per designated unit; 0.468 net realization rate)  Energy: 369,544 kWh (0.47 kWh per designated unit; 1.318 net realization rate).

Process: peak: 56.8 kW (56.8 kW per designated unit; 1.369 net realization rate)

Energy: 492,785 kWh (492,785 kWh per designated unit; 0.846 net realization rate).

Miscellaneous: peak: 2.1 kW (2.1 kW per designated unit; 1.021 net realization rate)  Energy: 33,488 kWh (33,488 kWh per designated unit; 0.957 net realization rate).

Net-to-gross ratios:

HVAC: 
peak:
0.707

Energy:
0.427



Lighting:  
peak: 
0.568

Energy:
0.534



Process:  
peak:
0.605

Energy: 
0.669



Misc:

peak: 
0.665

Energy:
0.713

6.   Verification Findings:
(a) Conformity with Protocols:  The study is in general conformity with the Protocols with some minor issues on end-uses. 

(b) Acceptability of Study results:
Lighting:  The Study assumed continuous operation of indoor lighting in a large fraction of the lighting projects.  In some cases this clearly overestimates the savings associated with the measures employed.
Process:  The Study went to great lengths to devise a way to calculate the portion of deferred savings that should be allowed by the ORA.  However, their methodology is flawed and does not address the critical issues associated with deferred savings.  The majority of deferred savings that are claimed in the Study extend beyond the original agreement and could be interpreted as load expansion and not energy conservation.  Impact adjustments in this end use were largely due to the deferred savings components of the saving claim.

Net to Gross Calculations:  A minor change was recommended to the net calculations for deferred free-ridership.  The Study takes credit for this effect in a way that is inconsistent with precedents that have been agreed in the CADMAC committees.

(c) Recommendations:  Revise the savings estimate as detailed in the following Verification Report.

OVERVIEW

The Industrial Energy Efficiency Incentive (IEEI) Program is a shared savings program for purposes of shareholder incentives.  As such, the actual ex post evaluation results from the first year load impact study are important to the calculation of the shareholder incentive.  For this payment year, approximately 55% of the shared savings shareholder incentives for the SCE are dependent on this IEEI study, or over $8.5 million.  The IEEI program has two components, EMHRP and DSM Bidding.  This study evaluates only the former component which is a classic utility incentive program which accounts for approximately 96% of the IEEI load impacts.  As a result, the adjustments made in this verification report apply only to that component of the IEEI earnings claim and cannot be applied to the results of the utility’s DSM Bidding program.  

The Study was relatively complete and well written.  Responses to additional data requests were prompt and complete.

REPORTED IMPACT RESULTS

The tables below detail the total program impacts as reported in the Study:

Table 1: Reported HVAC End-Use Impacts


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
186.0
625.9
3.365
0.501
313.9

kWh
22,238,759
17,831,400
0.802
0.670
11,952,781

Table 2: Reported Lighting End-Use Impacts


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
11,734.0
4,164.4
0.355
0.602
2,508.2

kWh
44,147,246
45,035,218
1.020
0.591
26,607,184

Table 3: Reported Process End-Use Impacts


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
7,077.0
10,409.7
1.471
0.605
6,300.3

kWh
99,517,760
81,798,396
0.822
0.669
54,699,101

Table 4: Reported Miscellaneous End-Use Impacts


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
39.0
38.2
0.979
0.665
25.4

kWh
552,374
563,954
1.021
0.713
401,854

Table 5: Reported Total Program Impacts


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
19,036.0
15,238.2
0.800
0.600
9,147.7

kWh
166,456,139
145,228,968
0.872
0.645
93,660,921

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS 

The Study attempted a census sample of all participants and measures for the PY97 industrial cohort.  The 230 measure installations were related to 177 applications from 163 decisionmakers.  Of these 163 decisionmakers, 155 completed the net to gross ratio interview, and 229 of the 230 measures were examined on-site.  Both of these represent exceptional participant cooperation and very impressive response rates.  The basic approach was to use the program files to prepare for the on-site interviews and engineering analysis, as well as to understand some of the background to the participants’ decision processes; i.e., the alternative measures considered, the paybacks indicated, and insights from the narratives.  

The engineers who went on site verified the installation and operation of the rebated equipment, sought more details about the pre-existing conditions and equipment, and used interviews and personal observation to help calculate estimates of load impacts.  For 101 of the measures, the evaluation contractor used the collected data with the Company’s MARS analysis spreadsheets.  For 104 other measures they used “manual” calculations that were not necessarily based on the ex ante algorithms.   For the last 25 measures the calculations were done on the components of the system that were expected to produce load impacts.  

The net-to-gross analysis was staged, with all decisionmakers answering a battery of questions related to free-ridership, with a pre-determined scoring algorithm.  However, as a second stage, the 26 largest projects were reviewed in much more detail, with two evaluators independently reviewing and modifying the standard algorithm ratings.  Inter-rater reliability was high, and the recommended changes made very little difference in the overall net load impacts.

CONFORMITY WITH THE PROTOCOLS 

Measurement Protocols:  This Study appears to be in general conformity with the protocols, with the probably understandable omission of a retroactive waiver on the end-use elements. Technically the end-uses examined in this study are not in conformity with the C-5 Table.  HVAC is not a required end-use element, and motors are.  In addition, the end-use element specified is “Indoor lighting,” not simply lighting, and Table 2.1, p. 9, does indicate that at least 6 measures were replacements of outdoor lighting systems.  Normally, a retroactive waiver would be expected.  However, in the minutes of the February 17th, 1999 CADMAC meeting
, SCE proposed a retroactive waiver around the issue of end-use elements in their PY97 IEEI program, but were told to reconsider the need for it, since the issue should have been resolved in the first earnings claim.  No waiver was thus attached to this Study.

Reporting Protocols:  Tables 6 and 7 are adequately documented, although they are not contained in a stand-alone set of Tables, but in a surrogate set of Tables and discussion in the introduction to the Study.

VERIFICATION OF GROSS SAVINGS 

To verify the Study’s gross savings calculations, a stratified random sample of projects were reviewed for each end use.  These samples were designed to give us a high degree of confidence in the results as applied to the entire population.  

HVAC

The MARS software was used to calculate load impacts for the majority of the HVAC measures.  This standardized software is adequate for this type of savings estimate for HVAC systems.  This verification recommends acceptance of the reported gross load impacts for the HVAC end use.

LIGHTING

This verification examined a stratified random sample of the Lighting measures to determine what level of adjustments should be made.  The population of 72 sites was stratified into 4 stratum based on ex-ante kWh impacts.  A stratified random sample was then drawn which included 23 Lighting sites.  The distribution of the sample is shown below.

Table 6: Lighting Sample Distribution 


Stratum 1
Stratum 2
Stratum 3
Stratum 4
Total

# of Sites
42
14
8
8
72

# in Sample
5
5
5
8
23

Sample Ratio
0.119
0.357
0.625
1.0
NA

The files for this verification sample of Lighting measures were reviewed individually to verify the gross savings calculations.  Verified savings were calculated for each of these sites.  

The MARS software was used to calculate load impacts for the lighting measures.  Our review of the sampled sites found that the majority of these calculations appear to have been handled correctly.  The primary question raised by this verification relates to the assumptions used to estimate hours of operation.  A large fraction of the projects sites were calculated assuming continuous or nearly continuous operation of the lighting systems.  This is undoubtedly the case for some manufacturing or assembly facilities where work is occurring year round and around the clock.  However, the majority of commercial sites are unoccupied for some part of each day or week.  Even if there is no lighting control system ensuring that the lights are turned off during unoccupied hours, it is likely that at least some of the lights will be turned off by conscientious employees or maintenance personnel.  Furthermore, even in cases where the lights are left on 8760 hours per year, some fraction of the lights will be not be functioning due to burnout.  (Typical estimates of the burnout rate are as high as 5% of all lights).

Most of the paper files do not contain sufficient information to verify the hours of operation claims of the consultant.  In these cases, this verification decided to rely on the assumptions of the consultants.  However, in three of the sampled files where continuous operation of the lighting systems was assumed it is clear that the load impacts are being overestimated.

In projects #518 and #519, lighting controllers were added to turn off the lights during unoccupied hours.  The consultants assumed that prior to the installation all of the lights were on all of the time, and after the installation of the controller all of the lights were off for all of the unoccupied period.  Unless there were no manual lighting controls at all it seems likely that before the project at least some of the lights were turned off during unoccupied hours.  The consultants could have verified their assumptions with meters on the lighting circuits, but did not.  For lack of any better data, it seems reasonable to assume that prior to the retrofit, half of the lights were turned off during unoccupied hours and half were left on.  This reduces the claimed kWh savings by half for these two projects.

An adjustment was made to one other lighting project (#92).  In this project, a building that was in use as a film studio was converted for use as a manufacturing facility.  In the conversion, the existing lighting system was replaced.  However, the base case that was used for the calculations did not meet Title 24 requirements.  Furthermore, even though the facility is only used 16 hours per day, the calculations were based on 24 hours per day of lighting usage.  

The lighting system base case was recalculated based on the Title 24 maximum (1.2 Watts per square foot) and the hours of operation of the manufacturing facility (16 hrs/day, 5 days/week = 4171 hrs/yr).  The adjusted calculations are shown below:

Title 24:
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Ex-Ante and Verified savings for the sampled sites were multiplied by the inverse of the Sample Ratio and summed.  The ratio between the sum of the reported ex ante and the sum of the total verified savings is reported as the Verified Realization Rate reported in table 10.  The adjustments made to the three sites noted above represent changes in the entire lighting population based on their sampling weight in the stratified random sample drawn for verification.  Since coupon #519 is the largest coupon in the program, these adjustments have a significant impact on the lighting realization rate.

As a result of these adjustments, the overall verified lighting realization rate for kWh impacts changes from 1.02 (reported in the study) to 0.82.  The 90% confidence interval for this prediction is 0.810-0.829 with a t-statistic of -33.49.  No changes were made to the kW load impacts as a result of these adjustments.

PROCESS

A sample similar to the Lighting end use was developed for the Process files.  Table 7 summarizes this sample. 

Table 7: Process Sample Distribution


Stratum 1
Stratum 2
Stratum 3
Stratum 4
Stratum 5
Total

# of Sites
52
24
15
8
8
107

# in Sample
7
5
5
5
8
30

Sample Ratio
0.135
0.208
0.333
.625
1.0
NA

 During the evaluation process it was noticed that there were considerable problems with the “deferred savings” claim in the sampled measures. As a result a second sample was drawn that included all of the files in the IEEI claim that had deferred savings as part of their impacts.  The results of this review are discussed below.

The load impacts for the process end use were calculated using a variety of engineering estimates.  The calculation methodologies appear to have been well thought-out and well executed in most cases.  The primary complaint of this verification is that the consultants did very little actual metering of energy usage.  Almost all of the calculations were based on estimates of energy use and hours, and name plate ratings of the equipment in question.  It is scarcely adequate to develop such an impact evaluation without significant short term monitoring of relevant measures and operating schedules.  Generally, the engineering calculations presented in this evaluation have been accepted but in the absence of direct metering data this engineering is little better than simply educated guesses.  Nevertheless, based on the verification sample, this verification does not recommend any adjustments to the gross load impacts estimated by the Study for direct savings from the process end use.  However, we have made significant adjustments in the gross load impacts for deferred savings as discussed below.

DEFERRED SAVINGS

SCE has a history of giving energy conservation rebates for process retooling in the industrial sector.  In most cases the new process equipment results in more efficient production.  In many cases it also allows the customer to increase their production.  The difficulty lies in determining which measures (or what portion of the measures) are legitimate energy conservation, and when the program incentives are being used by the customers simply to pay for new production capacity.  For some reason there has been a long disagreement/misunderstanding about what types of measures may be claimed as creating legitimate savings.

For projects where the production rate increased after the installation of the measures there are both direct savings and deferred savings.  There are direct savings associated with the energy use per unit of production at the old production rate (the same amount of product is being produced more efficiently).  Then there are the theoretical savings associated with the added increment of production (the difference between the energy that it would have taken to produce the additional product vs. the energy that it actually took to produce it).

The problem is that often the production increment never could have existed without the rebated measures.  In most cases, without the new equipment the customer could not or would not have increased their production.  The new equipment may legitimately use less energy to produce a given amount of product, but the savings can only be based on the amount of product that would have been produced in the absence of the program.

It may be true that in the absence of the program the customer would have purchased less efficient machinery to produce the same production increment.  However, it is usually not possible or not credible for the customer to purchase equipment of the same low efficiency as their existing aging production lines.  As a result, the utility has often ended up rebating equipment that is the current standard for the industry and claimed savings as though the old equipment would have been installed.  

This is an important distinction since the programs are ostensibly for the purpose of energy conservation, not to help industrial plants increase their output.  If the measure does not result in real energy savings, then there is no reason that the ratepayers should be paying for it.  In some cases the new equipment will actually allow the customer to use more energy creating production that would not have been there without the rebated measures.  This fundamental issue has once again been missed by the SCE Study and evaluation methodology.

The Study went through a great deal of effort trying to justify their deferred savings claims.  An entire new interview was devised and administered to decisionmakers in cases where production rates increased after the installation of the rebated measures.  Unfortunately, the questions that they asked in this survey do little to illuminate the validity of their claims.  The interview is aimed at establishing the intent of the decisionmaker.  Their argument is that if the implementation of the measure was driven primarily by the intent to increase production, then the deferred savings should be counted because the customer would have increased production anyway.  However, intent to increase production does not tell us anything about how they would have increased production in the absence of the rebated measures and what the efficiency rate for the new production would have been.

The utility must provide a justification for the base case efficiency that they use to calculate savings for any production increment.  In the absence of any compelling data to the contrary, we must assume that the new equipment purchased is “State of the Art” equipment and represents that base case for any new production.  If the utility wants to argue for a less efficient base case, then they must describe and provide data for the theoretical system that would have been used ion the absence of the rebate.  They may not simply use the old efficiency of the existing equipment.

In summary, to claim any deferred savings, the utility must prove the following two points:

1. In the absence of the program, the customer would have increased production anyway.

This can be demonstrated in a number of ways including; a letter in the file from a decisionmaker testifying to this fact, an interview with a decisionmaker (such as the one devised by this Study), or proof that external factors were responsible for the change (increased market demand, regularly fluctuating annual production, closure of another facility, etc…)

2. There is a reasonable lower efficiency system which would have been used to provide the added capacity in the absence of the program.

The utility must either demonstrate that the ex-ante equipment could have been used to provide for the added production, or they must detail an intermediate base case that would have been used.

If the utility has not demonstrated these two points, then the deferred savings should be set to zero.  With this in mind, we reviewed each file for which deferred savings were claimed.  This review did not verify all of the savings calculations for each coupon, only the validity of the deferred savings claims.  The use of the “CADMAC Multiplier” was abandoned in this verification, so the deferred savings of some coupons were increased by a corresponding factor.

Note that the Study also classified energy conservation measures such as adjustable speed drives (ASDs or VSDs) as deferred savings when they were applied to new equipment or as part of a larger facility upgrade.  In general this verification found no problems associated with these types of measures.

The following table details the recommended adjustments to projects claiming deferred savings.  Following the table is a description of the reasons for any adjustments.

Table 8:  Verified Deferred Savings 


Study Deferred Savings
Verification Deferred Savings

CIR#
kWh
kW
kWh
kW

2-1
161,834
0
0
0

35-1
1,647,723
191.6
0
0

36-1
176,863
0
0
0

41-1
123,585
28.9
0
0

44-1
101,288
0
0
0

63-1
640,926
0
0
0

90-1
1,562,379
203.7
1,562,379
203.7

92-1
1,679,204
191.7
138,894
33.3

92-2
104,534
25.0
104,534
25.0

102-1
10,907
0
0
0

144-1
3,437,646
0
3,437,646
0

145-1
773,269
0
773,269
0

146-1
2,355,981
0
2,355,981
0

146-2
782,636
89.5
782,636
89.5

150-1
104,000
0
0
0

154-1
5472
0
9120
0

166-1
1,686,431
0
1,686,431
0

167-1
8112
0
0
0

174-1
4,777,936
715.0
0
0

189-1
40,535
0
40,535
0

190-1
0
0
0
0

241-1
6,816,089
951.5
0
0

254-1
35,960
4.1
0
0

262-1
29,028
0
0
0

265-1
29,819
0
0
0

277-1
2,576,055
3566.0
0
0

326-1
0
0
0
0

326-2
8481
3.0
8481
3.0

326-3
10,716
3.7
10,716
3.7

331-1
25,959
0
25,959
0

335-1
0
0
0
0

347-1
19,170
0
19,170
0

347-2
37,164
0
37,164
0

357-1
197,988
0
0
0

395-1
2,621,445
0
2,621,445
0

437-1
608,437
0
0
0

500-1
0
0
0
0

523-1
15,051
0
21,198
0

533-1
1,227,655
143.0
1,227,655
143.0

533-2
634,132
0
634,132
0

601-1
176,863
0
0
0

603-1
161,834
0
0
0

642-1
420,056
50.0
0
0

787-1
204,582
24.3
0
0

801-1
40,624
20.5
0
0

835-1
293,629
36.7
0
0

858-1
1,820,846
0
1,820,846
0

858-2
297,554
47.6
297,554
47.6

Total
38,490,398
6295.8
17,615,745
548.8

2-1
The increase in production was not possible with the old equipment.  No intermediate base case was defined.  Therefore deferred savings assumed to be zero.

35-1
The coupon was for all new equipment.  The decisionmaker stated that no alternatives were considered.  Therefor the base case is assumed to be the installed equipment and deferred savings are zero.

36-1
The increase in production was not possible with the old equipment.  No intermediate base case was defined.  Therefore deferred savings assumed to be zero.

41-1
The increase in production was not possible with the old equipment.  No intermediate base case was defined.  Therefore deferred savings assumed to be zero.

44-1
The increase in production was not possible with the old equipment.  The decisionmaker stated that no alternatives were considered.  Therefore deferred savings assumed to be zero.

63-1
The decisionmaker interview states that in the absence of the program they would have upgraded the controls on the existing equipment, but they would not have increased production immediately.  They estimated that they would have done the same project on their own in 1-2 years.  Therefore, deferred savings are zero.

90-1
OK.  The base case was a new system of “standard” efficiency.  The CADMAC multiplier was 1, so there is no change.

92-1
This project was a facility expansion into an old warehouse that had been in use as a film studio.  The Study used the existing lighting system (apparently used by the movie studio) and 8760 hours of operation as the base case.  This is not reasonable as this system significantly exceeds code minimums and savings for lighting must be based on hours of operation, not an assumption that they leave the lights on continuously.  (See above discussion under LIGHTING for calculations).

92-2
OK.  The base case was a “standard” efficiency compressor.

102-1
Savings were based on the ex-ante base case.  The file notes that an intermediate efficiency system would have been installed in the absence of the program, but no calculations for this intermediate case were given.  In the absence of these calculations, zero deferred savings are assumed.

144-1
OK.  VSDs added to new motors, base case was no speed controls.

145-1
OK.  VSDs added to new motors, base case was no speed controls.

146-1
OK.  VSDs added to new motors, base case was no speed controls.

146-2
OK.  Base case for production increase defined and reasonable.

150-1
The decisionmaker interview states that in the absence of the program they would have upgraded the controls on the existing equipment, but they would not have increased production immediately.  They estimated that they would have done the same project on their own in 1-2 years.  Therefore, deferred savings are zero.

154-1
OK.  Savings based on intermediate base case supplied by customer.  The Study applied a CADMAC multiplier of 0.6.  Verification savings were increased to remove effect of this multiplier.

166-1
OK.  VSDs added to new motors, base case was no speed controls.

167-1
The deferred savings were based on an assumed but unverified increase in production.  The new equipment produces a wide variety of parts with production ranges of 180-10,000 parts per hour.  There is no way to actually quantify any annual increase in production.  Savings should be based on actual calculated energy use rather than an assumed efficiency rate per part.  Deferred savings assumed to be zero.

174-1
The old equipment did not have the capacity to increase production.  There was no attempt to quantify an intermediate base case.  Deferred savings therefore assumed to be zero.

189-1
OK.  Savings were based on an intermediate base case from the MARS database.

190-1
OK.  This measure was for the installation of a new machine that makes pipe.  It makes the same size pipe as the old machine at greater efficiency, but it also makes a new size of pipe.  Originally deferred savings calculations were made for the new pipe size.  However, for this coupon the consultants correctly recognized the error in this calculation.  Since the old machine was not capable of producing the new pipe size, it could not be used as a base case for the savings.  Deferred savings were correctly reported as zero.

241-1
This measure appears to have been initiated as a replacement of older inefficient equipment.  However, the site visit indicated that the older equipment is still in service and the new equipment is acting as added capacity.  There is no discussion of an intermediate base case.  The decisionmaker stated that they were not planning to do a project before talking to an SCE rep, and that they did not consider any alternative projects.  Deferred savings are therefore assumed to be zero.

254-1
This measure involved the replacement of an air-cooled condenser with an evaporative condenser that allowed a small increase in industrial output.  The increase was not possible with the old equipment, and the decisionmaker stated that no alternatives were considered.  Therefore, deferred savings are zero.

262-1
The increase in production was not possible with the old equipment, and the decisionmaker stated that no alternatives were considered.  Therefore, deferred savings are zero.

265-1
There was no verification of the production increase.  The new machine produces a variety of parts.  The staff simply estimated that the production of the new machine is about 30% higher than the old one.  This is not reliable data upon which to base a savings claim.  Deferred savings set to zero.

277-1
The increase in production was not possible with the old equipment, and the decisionmaker stated that no alternatives were considered.  Therefore, deferred savings are zero.

326-1
OK.  Savings zero because they were counted in another measure.

326-2
OK.  Savings based on “Standard” motor efficiencies.

326-3
OK.  Savings based on “Standard” motor efficiencies.

331-1
OK.  Intermediate base case defined.  The customer provided information on the likely alternative in the absence of the rebate.

335-1
The increase in production was not possible with the old equipment, and the decisionmaker stated that no alternatives were considered.  Therefore, deferred savings are zero.  The Study eliminated deferred savings for this measure due to the responses to the CADMAC Questionnaire.

347-1
OK.  VSDs added to new motors, base case was no speed controls.

347-2
OK.  VSDs added to new motors, base case was no speed controls.

357-1
The increase in production was not possible with the old equipment.  The decisionmaker stated that in the absence of the rebate they would have most likely installed the same measures.  Therefore the new equipment is the base case for increased production and deferred savings are zero.

395-1
OK.  VSDs added to new motors, base case was no speed controls.

437-1
The increase in production was not possible with the old equipment, and the decisionmaker stated that no alternatives were considered.  Therefore, deferred savings are zero.

500-1
Consultant correctly noted that existing equipment was out of date and that new equipment should be considered the base case.  Therefore deferred savings were correctly excluded.

523-1
OK.  Intermediate base case defined.  Deferred savings increased to remove effect of CADMAC Multiplier.

533-1
OK.  Title 24 base case used.

533-2
OK.  Title 24 base case used.

601-1
The increase in production was not possible with the old equipment.  No intermediate base case defined.  Therefore deferred savings assumed to be zero.

603-1
The increase in production was not possible with the old equipment.  No intermediate base case defined.  Therefore deferred savings assumed to be zero.

642-1
The increase in production was not possible with the old equipment.  No intermediate base case defined.  Therefore deferred savings assumed to be zero.

787-1
The increase in production was not possible with the old equipment.  No intermediate base case defined.  Decisionmaker stated that no alternatives were considered.  Therefore deferred savings assumed to be zero.

801-1
New controls were added allowing the production increase.  The increase in production was not possible with the old equipment.  No intermediate base case defined.  Decisionmaker stated that no alternatives were considered.  Therefore deferred savings assumed to be zero.

835-1
The increase in production was not possible with the old equipment.  No intermediate base case defined.  Decisionmaker stated that no alternatives were considered.  Therefore deferred savings assumed to be zero.

858-1
OK.  Title 24 base case used.

858-1
OK.  Title 24 base case used.

VERIFICATION OF NET LOAD IMPACT CALCULATIONS

The Study used a fairly typical self-report questionnaire methodology to generate standard net to gross ratios (NTGR).  The standard NTGRs for the largest strata of projects were then reviewed in depth in a custom NTGR evaluation.

The only problem that we discovered with these calculations was the treatment of deferred free-ridership.  This has been the source of consistent disagreement between the ORA and SCE.  The issue lies in how to treat projects where the decisionmaker indicates that in the absence of the program they would have installed the same measures without the rebate at some future date.

The utility asserts that when decisionmakers are asked if they would have installed the same measures at a future time (in the absence of program influence), they are being asked to predict a hypothetical future event, which is necessarily a very inexact process.  However, deferred free-ridership should not be ignored completely.  If indeed the only impact of the program was to speed up the installation of a measure by less than 6 months, then claimed savings associated with that measure are highly questionable.  Furthermore, in most cases the decisionmaker interviews actually took place more than 6 months after the payment of the rebate.  Therefore, when a decisionmaker states that the effect of the program was to speed up the installation of a measure by 6 months or less, they are not predicting a future event.  Rather, at the time of the interview, they are asserting that in the absence of the program the measure would have already been installed.  It is not hard to believe that a decisionmaker could accurately predict this level of hypothetical situation.

In last year’s (PY1996) IEEI Study the utility initially ignored deferred free-ridership altogether.  We proposed a methodology that put equal weight on the issue of timing and the issue of motivation.  After a number of discussions and the input of the Independent Reviewers Prahl and Schlegel
, a compromise was reached.  The NTGR was set to zero for cases where the decisionmaker indicated that the only impact of the program was to speed up the installation of the same energy conservation measures by 6 months or less.

Therefore, for this verification we have accepted all NTGR calculations presented by the Study, except the NTGR was set to zero for those cases with deferred free-ridership of 6 months or less.  Note that this was done only for the “standard” NTGR cases and not in the “custom” cases.

The following table shows the impact of this adjustment.  This adjustment effected 4 HVAC projects, 4 Lighting projects, 1 Miscellaneous project, and 14 Process projects.  It has a very small impact on all end uses except Process, where it reduces the net savings claim by about 4%.

Table 9:  Deferred Free-Ridership Adjustment 

CIR #
Study NTGR
Study Gross kWh
Study Gross kW
Study Net kWh
Study Net kW

HVAC

71
0.033
214683
0
7085
0

250
0.242
106046
0
25663
0

294
0.233
5654
0.8
1317
0.19

506
0.1
0
0
0
0

506
0.1
56729
0
5673
0

Net HVAC Reduction
39738
0.19



LIGHTING

273
0.067
104210
18.5
6982
1.24

444
0.2
146742
0
29348
0

609
0.242
21173
6.7
5124
1.62

635
0.2
24039
4.5
4808
0.9

Net Lighting Reduction
46262
3.76



MISCELLANEOUS

273
0.067
14771
3.3
990
0.22

Net Misc. Reduction
990
0.22



PROCESS

3
0.317
1598691
232
506785
73.54

137
0.133
14850
1.8
1975
0.23

138
0.25
90199
14.6
22550
3.65

155
0.317
610192
0
193431
0

170
0.05
0
0
0
0

189
0.158
40535
0
6404
0

252
0.125
13559
7.6
1695
0.95

333
0.5
695448
193.2
347724
96.6

333
0.5
729540
203
364770
101.5

429
0.067
218293
57.3
14626
3.84

470
0.1
0
0
0
0

470
0.1
0
0
0
0

490
0.05
0
0
0
0

598
0.133
33674
4.1
4479
0.55

691
0.467
98394
0
45950
0

787
0.433
1163557
138.5
503820
59.97

Net Process Reduction
2014209
340.83



Total Program NTGR Reductions
2188188
345.01

RECOMMENDATION 

This verification recommends three adjustments to the load impacts reported in the Study.

1. The realization rate for the Lighting end use has been adjusted to account for the lack of metering and resulting over-prediction of hours of operation of lighting systems in the base case.

2. The gross savings for the Process end use has been adjusted to account for adjustments resulting from the review of the deferred savings from production increments.

3. The net to gross ratios has been adjusted to account for adjustments resulting from a review of deferred free-ridership.

The following tables summarize the impacts of these recommended changes.  The adjustments amount to a 21% reduction in net kWh load impacts and a 44% reduction in net kW load impacts.

Table 10: Verified HVAC End-Use Impacts


Ex-Ante Load Impacts
Verified Gross Impacts
Verified Gross RR
Verified NTGR
Verification Net Load Impacts

kW
186.0
625.9
3.365
0.501
313.7

kWh
22,238,759
17,831,400
0.802
0.668
11,913,006

Table 11: Reported Lighting End-Use Impacts 


Ex-Ante Load Impacts
Verified Gross Impacts
Verified Gross RR
Verified NTGR
Verification Net Load Impacts

kW
11,734.0
4006.0
0.341
0.616
2466.47

kWh
44,147,246
36,200,742
0.820
0.595
21,539,441

Table 12: Reported Process End-Use Impacts


Ex-Ante Load Impacts
Verified Gross Impacts
Verified Gross RR
Verified NTGR
Verification Net Load Impacts

kW
7,077.0
4384.7
0.620
0.522
2288.3

kWh
99,517,760
62,464,051
0.628
0.633
39,551,853

Table13: Reported Miscellaneous End-Use Impacts


Ex-Ante Load Impacts
Verified Gross Impacts
Verified Gross RR
Verified NTGR
Verification Net Load Impacts

kW
39.0
38.2
0.979
0.659
25.2

kWh
552,374
563,954
1.021
0.711
400,870

Table 14: Reported Total Program Impacts


Ex-Ante Load Impacts
Verified Gross Impacts
Verified Gross RR
Verified NTGR
Verification Net Load Impacts

kW
19,036.0
9054.8
0.476
0.563
5093.7

kWh
166,456,139
117,060,148
0.703
0.630
73,767,985

E Table Adjustments 

The tables below summarizes and compares the results of this verification to various E-Tables used to derive the earnings claim for this program.  

1. The “Ex Ante” entries are based on the 1998 Annual Earning Assessment Proceeding, which represents an agreement between the utility and the Office of Ratepayer Advocates (ORA) following the first year verification.  

2. The “Filed” results used for this verification used a version of the E-3 table for the IEEI program which corrected some improper classification in the original May 1 filing and represent the utility's interpretation of, the results of the impact evaluation.  These values include the gross realization rate identified in the study but also include some unexplained differences between the study results and this filing.  

3. The “Verified” results are derived form tables 10 through 14 above and represent the results of this verification.  It should be noted that there are substantial differences between the filed impacts in each particular end use and the gross net and verified impacts presented in this study and in this verification.  The source of these differences appears to be an ad hoc change in end use classification for some of the files in the industrial program files classed as “Miscellaneous”.  Fortunately, the totals presented in the study and in the filing appear to be in substantial agreement.  Thus, we are confident that the adjustments made here can be readily translated into impacts on the earnings claims for the IEEI program.

The verification savings are based on the results of this review and constitute our recommended adjustments to the E-Table claim.  The results presented in these tables apply to the end uses as defined in the impact evaluation study and not necessarily to the classification in the filed E-tables.  Thus we propose that the adjustments made here be viewed as adjustments to the end uses even though there is an implied adjustment in the definition.  Taken as a whole this approach will give the most accurate total verified claim.

Table 15 HVAC Impacts
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Table 16 Lighting Impacts
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Table 17 Process Impacts

[image: image7.wmf]Impacts

NTGR

kWh

kW

kWh

kW

(000)

(000)

Gross Impacts

Ex Ante

44,771

11.40

0.76

0.76

Filed E-3

45,557

4.04

0.59

0.60

Verified

36,201

4.01

0.60

0.62

Net Impacts

Ex Ante

34,026

8.66

Filed E-3

26,924

2.42

Verified

21,540

2.47


Table 18 Miscellaneous Impacts
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Appendix A:  Data Requests and Responses

Question No. 1:

Please send me a full copy of the survey that was done to calculate the "CADMAC multiplier" used to evaluate deferred savings.  Appendix E of my copy of the report contains only the first page of this document, the "CADMAC Clarification Worksheet - Production Impact".  I assume that there is at least one additional page that shows the customer survey.

Response To Question No. 1:

The second page of the form — the Customer Survey Form — was inadvertently omitted from Appendix E (On-Site Survey Forms) of the final report for Study 568.  I have attached to this response a Rich Text Format (rtf) version of the complete, two-page “CADMAC Clarification Worksheet.”  (There was a preliminary version of the Customer Survey Form used at the beginning of the data collection period; it was revised on the basis on feedback from the survey administrators.)


Prepared By:
Pierre Landry

Title:
Project Manager, Measurement and Evaluation
Question No. 1:

Please send the complete files for all projects that included deferred [load] savings.

Question No. 3:

Please send the complete files for the following selected projects, listed by CIR# [the list of CIR numbers has been omitted in this response].

Response To Questions No. 1 and 3:

The lead contractor for the impact analysis, Alternative Energy Systems Consulting, Inc. (AESC) has begun making the requested copies.  As the copies are made, completed files will be sent in daily batches via overnight service to Ecotope’s Seattle offices.  The process was begun on June 11, 1999, and should be completed by June 18, 1999.


Prepared By:
Pierre Landry

Title:
Project Manager, Measurement and Evaluation

Question No. 2:

Please explain how a deferred [load] savings calculation would be applied to a Lighting or HVAC project.

Response To Questions No. 2:

There are basically two steps involved in any deferred load analysis.  The first step involves determining if any of the estimated savings should be classified as deferred load, then the second step quantifies the portion of these deferred load savings that should be attributed to the incentive program. 

Step 1: Identification of Deferred Load.

Section 6.3 of Study 568’s final report summarizes the basic concepts related to identification of deferred load.

When a customer’s energy use increases as a direct result of a production increase or facility expansion, then this usage increase represents added load, and revenue, for the electric 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…savings. (p. 36)

Since lighting and HVAC measures are integral to a customer’s facility, it follows that lighting or HVAC measures associated with a facility expansion would result in increases in load.  In such cases, the installation of efficient lighting or HVAC reduces this increase in load, and the amount reduced is classified as deferred load.

For instance, in one case a manufacturer of circuit boards installed variable-speed drives (VSDs) on air handlers associated with newly installed clean rooms.  In this case, the new clean rooms represented added load, and the savings associated with the VSD measure were classified as deferred.  The lighting measures were evaluated in the same fashion, and their savings were also classified as deferred.

Consider a somewhat more complicated situation.  As noted above, a necessary (though not sufficient) condition for the presence of deferred load is whether the project involving the measure does result in an increase in load.  Thus, in some HVAC projects, it is possible to meet this condition even when the measure is not part of a facility expansion.  For instance, in one case an aircraft manufacturer installed VSDs and high efficiency motors on air handlers associated with an existing paint-booth building.  However, this project involved an increase in air handler motor size and an associated increase in load.  This HVAC measure was not associated with a facility expansion per se, but the criterion of increasing load was still met, and the savings associated with the increase in air handler motor size were classified as deferred load.  (Note that only the portion of the savings associated with the increase in motor size was so classified.)  

Step 2: Quantifying the Deferred Load Savings Attributable to the Incentive.

Section 6.3 of Study 568’s final report provides some additional explanation of what portion of the deferred savings was attributed to the incentive program.

For purposes of evaluation, deferred load coupons can be categorized into one of three types:

Facility expansion - where the measure did not directly impact production capacity but the customer’s overall production capacity, and electric load, increased as a result of the project involving the measure.

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 existing equipment already at the site. (p. 36)

To insure consistent treatment of the deferred load issue, SCE and its consultants (AESC and Ridge and Associates) developed a pre-interview questionnaire and an auxiliary survey that addressed the issues dealt with in the modifications to the CADMAC Quality Assurance Guidelines last year.  The questionnaire was filled out by the engineer who reviewed the coupon prior to the on-site visit.  The form was used to record whether deferred load was involved, and if so, whether the coupon file contained sufficient documentation (i.e., a properly dated testimonial letter, etc.) to assess the influence of the incentive.

If inadequate documentation exists, then the decision-maker would be questioned using the auxiliary (or “CADMAC”) survey as part of the on-site visit.  The survey questions were developed to evaluate the decision to install energy-efficient equipment, with respect to the relative importance of (a) the customer’s desire to improve energy efficiency, versus (b) their desire to increase production.  Survey responses (on a scale of 0-10) were then used in estimating the proportion of the deferred load that could be attributed to the program. 

Note that a decision to install energy efficient measures in a facility expansion is separate from the decision to expand the facility itself.  If the incentive does not influence the decision to expand, and if it only influences the decision to install energy efficient measures as part of the expansion, then the CADMAC survey would be unnecessary.  It was employed only for coupons where a production increase resulted from replacing or adding equipment, and that production increase could be attributed directly to the equipment choice.

Thus, for lighting and HVAC measures associated with facility expansions, it was assumed that these measures did not directly impact the production increase.  The CADMAC survey was unnecessary in these cases, since no causal relationship existed.  All of the deferred savings associated with the measures were attributed to the program.

Prepared By:
Pierre Landry

Title:
Project Manager, Measurement and Evaluation

Question No. 1:

You sent a paper file for coupon #328.  This project does not show up in the Study.  Was it included in the total claim for this Study or was it misfiled?

Response To Question No. 1:

The paper file for Coupon #328 was mistakenly included among the files sent to you.  Please disregard it.  

Alternative Energy Systems Consulting, Inc. (AESC) was the lead contractor for the impact analyses of both the 1997 Industrial Energy Efficiency Incentive program and the 1997 Agricultural Energy Efficiency Incentive program.  In responding to your previous request for “the complete files for all projects that included deferred [load] savings,” (Data Request No. ORA-2, Question No. 1), AESC pulled from their copies of SCE’s files all deferred-load projects — including the single deferred-load project in the agricultural sector, CIR #328.  That coupon was part of the impact analysis of the 1997 AEEI program, reported in Study 569.

Question No. 2:

In the interest of saving time, paper, and shipping I have reduced the number of files that I am requesting for the verification of Study #568.  For those sections of the files that you have not already sent, see the list below.  [The list of CIR numbers has been omitted in this response.]  I am still requesting that you send files for all coupons where deferred [load] savings were claimed.

Response To Question No. 2:

I have notified AESC of the changes in the list of requested files.  The files for all of the deferred-load projects have already been shipped, and the last batch from the revised list of requested files will be sent today via overnight service to Ecotope’s Seattle offices.


Prepared By:
Pierre Landry

Title:
Project Manager, Measurement and Evaluation

Request No. 1:

Please send a list of all files that have deferred [load] savings claims.
Please include: CIR#, end use, deferred kWh claimed, deferred kW claimed.

Response To Request No. 1:

Table 1 lists the 26 measures in SCE’s 1997 Industrial Energy Efficiency Incentive Program for which deferred load savings have been claimed in the 1999 AEAP.  For each measure, the requested information is shown:  CIR#, end use, deferred kWh claimed, and deferred kW claimed.  AESC’s measure number, also included in the table, is the sequential number of the measure on the coupon.

There were two other measures (in CIR Nos. 190 and 335) for which savings were originally identified as involving deferred load.  However, based on evidence gathered in the impact analysis, this classification was changed.


Prepared By:
Pierre Landry

Title:
Project Manager, Measurement and Evaluation

Table 1.  Measures in SCE’s 1997 IEEI For Which Savings
from Deferred Load Were Claimed in the 1999 AEAP.

CIR
AESC's

Measure

Number
End Use
Deferred Load Impacts:

KWh Savings
Deferred Load Impacts:

KW Reductions

2
1
Process
161,834 
0.0 

35
1
Process
1,647,723 
191.6 

36
1
Process
176,863 
0.0 

41
1
Process
123,585 
28.9 

44
1
Process
101,288 
0.0 

90
1
Refrigeration
1,562,379 
203.7 

92
1
Lighting
1,679,204 
191.7 

92
2
Process
104,534 
25.0 

102
1
Process
10,907 
0.0 

154
1
Process
5,472 
0.0 

167
1
Process
8,112 
0.0 

174
1
Process
4,777,936 
715.0 

189
1
Process
40,535 
0.0 

254
1
Process
35,960 
4.1 

262
1
Process
29,028 
0.0 

277
1
Process
2,576,055 
3,566.0 

331
1
Process
25,959 
0.0 

357
1
Process
197,988 
0.0 

437
1
Process
608,437 
0.0 

523
1
Process
15,051 
0.0 

601
1
Process
176,863 
0.0 

603
1
Process
161,834 
0.0 

642
1
Process
420,056 
50.0 

787
1
Process
204,582 
24.3 

801
1
Process
40,624 
20.5 

835
1
Process
293,629 
36.7 




15,186,438 
5,057.5 

Question No. 1:

Please explain/send calculations for how you derived the NTGRs for the following coupons:  CIR 4, 98, 101, 404, 444, 448, 453, 597, 626, 669, 670, 853, 871.

Response To Question No. 1:

On June 22, 1999, during a conference call with Pierre Landry and Rick Ridge, you further explained that for these thirteen coupons, you were not able to replicate the net-to-gross ratios (NTGRs) reported in Study 568.  During this telephone conversation, we were able to resolve ten of the discrepancies.  These were cases in which there was no completed decision maker interview.  For these ten coupons, SCE pointed out that we replaced the missing NTGR for a given end use with the mean NTGR for the same end use.  We discovered in our conversation that the mean you calculated to replace the missing NTGRs was weighted by gross kWh savings, while the mean that SCE calculated to replace the missing NTGRs was not weighted.  You agreed that SCE’s approach was reasonable.

For the remaining three coupons, the table below presents the NTGRs that you calculated versus the ones that SCE calculated:

Coupon Number

(CIR)
ORA’s Calculated

NTGR
SCE’s Calculated

NTGR

98
.36
.45

444
.24
.20

453
.36
.45

Our investigation of these coupons indicates that the problem probably lies in your use of an incorrect denominator.  For Coupons #98 and #453, the response to Question 6 was missing and should not be assumed to be zero.  Therefore, there are only four questionnaire items with valid responses, and in calculating the mean, the denominator should be 4 rather than 5.

Similarly, for Coupon #444, the denominator should be 6 rather than 5, since the answer to the timing question (Question 13) implied a NTGR, which was then averaged in with the answers to the other five questions.  See pages 43 and 44 in the Final Report for a more complete description of the calculation of the Standard NTGR when deferred free-ridership is being tested.


Prepared By:
Pierre Landry

Title:
Project Manager, Measurement and Evaluation

Question No. 1:

Page 57, Section 8.3.2 of the Study states that the gross impact from deferred savings was found to be 38,490,398 kWh.  Table 8-4 lists 55 measures with deferred savings claims.  In response to my data request #4, you sent me a list of projects with deferred savings claims totaling only 15,186,438kWh.  This list included only 26 measures.  Please explain the discrepancy.
Response To Question No. 1:

In response to the ORA Data Request No. 4 last week, we mistakenly sent an incomplete table because an incorrect “flag” (criterion variable) was used to select deferred-load cases from the study’s database.  This current response’s Attachment A contains a complete list of 55 measures involving deferred load savings in Study 568.  For each measure, Attachment A shows:

· the total gross savings (direct plus deferred savings),

· the gross deferred load savings, the measure-level net-to-gross ratio (NTGR),

· the total net savings (the product of total gross savings and NTGR), and 

· the net deferred load savings (the product of gross deferred load savings and NTGR).

Corrections to the Final Report.  In cross-checking the deferred load coupon savings for this response, we discovered two errors in the final report for Study 568.  While conducting their analysis, AESC correctly eliminated all of the 628 kW of deferred capacity (kW) savings originally attributed to Coupon No. 437, and the total claimed kW savings value shown in their report is correct.  However, while preparing the final report, neither Table 8‑4 (Deferred Savings Summary) nor the individual coupon write-up provided in Appendix B (Individual Measure Analysis) were updated in the final editing.  Those 628 kW of deferred capacity savings were still reflected in these two places in the report.

To summarize: Study 568’s total claimed capacity (kW) savings value as submitted in the final report is correct.  The error appears only in Table 8‑4 and Appendix B of the final report.  Revised versions of Table 8‑4 and Coupon 437’s part of Appendix B are shown in this response’s Attachment B.

Prepared By:
Pierre Landry

Title:
Project Manager, Measurement and Evaluation

Question No. 2:

Please send paper files for CIR# (63, 145, 347).

Response To Question No. 2:

The requested files were sent via overnight service to Ecotope’s Seattle offices on June 21, 1999.  In addition, files were also sent for the additional deferred-load coupons that were identified during the development of the response to Question No. 1.

Prepared By:
Pierre Landry

Title:
Project Manager, Measurement and Evaluation
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� As reported in Table 2.1 of the Study


� “California DSM Measurement Advisory Committee Minutes, February 17, 1999.  Meeting held at the PG&E Energy Center.”


� Mechanical and Electrical Equipment for Buildings – 7th Edition.  Stein, Reynolds, and McGuinness.  Wiley and Sons, NY: 1986.  p. 1046.


� Refer to: Quality Assurance Guidelines For Statistical, Engineering, and Self-Report Methods for Estimating DSM Program Impacts, CADMAC Study I.D.: 2001M, Revised April 1998, Section 3.4.


� Ralph Prahl and Jeff Schlegel.  Report to the CPUC Energy Division on Disputed Savings Claims in the 1998 AEAP and Consensus recommendations for Protocol Changes.  October 12, 1998.
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Sheet1

				Impacts				NTGR

				kWh		kW		kWh		kW

				(000)		(000)

		Gross Impacts

		Ex Ante		26,450		0.45		0.56		0.56

		Filed		17,996		0.59		0.67		0.50

		Verified		17,831		0.63		0.67		0.50

		Net Impacts

		Ex Ante		14,812		0.25

		Filed		12,057		0.30

		Verified		11,911		0.32
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Sheet1

				Impacts				NTGR

				kWh		kW		kWh		kW

				(000)		(000)

		Gross Impacts

		Ex Ante		89,738		6.91		0.65		0.65

		Filed E-3		78,085		10.57		0.67		0.67

		Verified		62,464		4.38		0.63		0.52

		Net Impacts

		Ex Ante		58,330		4.49

		Filed E-3		52,317		7.08

		Verified		39,540		2.29
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Sheet1

				Impacts				NTGR

				kWh		kW		kWh		kW

				(000)		(000)

		Gross Impacts

		Ex Ante		5,256		0.28		0.53		0.53

		Filed E-3		4,204		0.27		0.71		0.67

		Verified		563		0.04		0.71		0.66

		Net Impacts

		Ex Ante		2,786		0.15

		Filed E-3		2,997		0.18

		Verified		400		0.03
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Sheet1

				Impacts				NTGR

				kWh		kW		kWh		kW

				(000)		(000)

		Gross Impacts

		Ex Ante		44,771		11.40		0.76		0.76

		Filed E-3		45,557		4.04		0.59		0.60

		Verified		36,201		4.01		0.60		0.62

		Net Impacts

		Ex Ante		34,026		8.66

		Filed E-3		26,924		2.42

		Verified		21,540		2.47
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