MEMO

To:                       
Don Schultz, CPUC/ORA

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
July 22, 1997

Subject:
Review Memo for PG&E Studies  # 325, 327, 328:  IEEI

REVIEW SUMMARY:

1. Utility:  Pacific Gas and Electric (PG&E)

Study ID: 325, 327, and 328

Program and PY: Industrial Energy Efficiency Incentives (IEEI); PY95

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

2. Utility Study Title:  “Evaluation of Pacific Gas and Electric Company’s 1995 Industrial 
Sector Energy Efficiency Incentives Programs: Lighting; HVAC; Process.”

3. Type of Study: 1st Year Gross and Net Load Impacts Study
Required by Table 8A: Yes.

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

Study Completion: March 1, 1997

Required Documentation Received: Missing partial data from decision-maker surveys.
5.  Reported Impact Results:

Average Gross Impacts:  

Lighting:  
kw:

4646 kW (gross realization rate: 0.96)

kwh:

30,146,866 kwh (gross realization rate: 0.99)

therms:

-83,195 therms (gross realization rate: Not Applicable)
HVAC:  
kw:

1687 kW (gross realization rate: 0.83)

kwh:

17,292,602 kwh (gross realization rate: 0.97)

therms:

537,989 therms (gross realization rate: 0.98)

Process:  
kw:

5176 kW (gross realization rate: 0.82)

kwh:

35,424,940 kwh (gross realization rate: 0.66)

therms:

14,726,469 therms (gross realization rate: 1.18)

Average Net Impacts:

Lighting:  
kw:

3903 kw

kwh:

25,323,367 kwh

therms:

-69,884 therms

HVAC:  
kw:

1232 kw

kwh:

12,623,599 kwh

therms:

392,732 therms

Process:  
kw:

2493 kw

kwh:

20,900,715 kwh

therms:

8,688,617 therms

Net-to-gross ratios:  

Lighting:
0.84

HVAC:
0.73

Process:
0.59

6.  Review Findings:
(a)  Conformity with Protocols:  The study is in conformity with the protocols.

(b)  Acceptability of Study results:  The engineering in this study is excellent.  The data analysis to calculate realization rates is acceptable except for a slight revision detailed below.  The net-to-gross ratio (NTGR) calculation is unacceptable and has been recalculated below.

7.  Recommendations:  The realization rates should be adjusted to correctly account for load impacts from production increments.  The NTGR should be recalculated based on the effect of the program on the timing of the installations.  These adjustments and calculations are shown below.

OVERVIEW:

The contractor appears to have followed all applicable protocols and performed very detailed and accurate engineering reviews of the project sites, resulting in a high degree of confidence in the data as presented in the study.  Furthermore, the methodology for the data analysis is clear, detailed, and apparently well executed.

There are problems, however, with the results yielded by two aspects of the evaluation methodology: (1) the load impacts attributed to production increments beyond the base case (deferred savings), and (2) the calculation of net-to-gross-ratio (NTGR).

REPORTED IMPACT RESULTS:

The following tables summarize the findings of the study, as reported in the response to Table 6 of the protocol.

Lighting End-Use 


PG&E

Gross Load Impacts
Evaluation

Gross Load Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

KW
4836
4646
0.96
0.84
3903

KWh
30,356,944
30,146,866
0.99
0.84
25,323,367

Therms
0
-83,195
N/A
0.84
-69,884

HVAC End-Use


PG&E

Gross Load Impacts
Evaluation

Gross Load Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

KW
2023
1687
0.83
0.73
1232

KWh
17,853,268
17,292,602
0.97
0.73
12,623,599

Therms
551,701
537,989
0.98
0.73
392,732

Process End-Use


PG&E

Gross Load Impacts
Evaluation

Gross Load Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

KW
5176
4226
0.82
0.59
2493

KWh
53,688,885
35,424,940
0.66
0.59
20,900,715

Therms
12,433,743
14,726,469
1.18
0.59
8,688,617

Miscellaneous


PG&E

Gross Load Impacts
Evaluation

Gross Load Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

KW
2457
2151
0.88
0.61
1312

KWh
15,090,746
12,303,606
0.82
0.61
7,505,200

Therms
361,064
419,983
1.16
0.61
256,190

These results were reported as load impacts per designated unit of measurement (DUM).  The resulting average DUM factors for this program are shown in the table below, along with the number of measures.

End Use
DUM
Average DUM Factor
No. of Measures

Lighting 
1000 hours X ft2
80,554
1010

HVAC
ft2
11,967
225

Process
measure
0.98
96

Miscellaneous
measure
0.661
337

RECOMMENDATIONS:

The following tables summarize the load impacts as adjusted by this review verification.  These load impacts should be adopted for the second year earnings claim for the PG&E IEEI PY95 program, based on the review of the study results.  The load impacts shown in the tables are for first year annual values, to be used in the second earnings claim for the E-Tables.

Lighting End-Use


PG&E

Gross Load Impacts
Verification

Gross Load Impacts
Verification Realization Rate
Verification

NTGR
Verification

Net Load Impacts

KW
4836
4646
0.961
0.441
2050

KWh
30,356,944
30,146,864
0.993
0.450
13,565,000

Therms
0
-83,195
N/A
0.518
-43,091

HVAC End-Use


PG&E

Gross Load Impacts
Verification

Gross Load Impacts
Verification Realization Rate
Verification

NTGR
Verification Net Load Impacts

KW
2023
1687
0.834
0.578
975

KWh
17,853,268
17,292,602
0.969
0.542
9,376,500

Therms
551,701
537,989
0.975
0.209
112,423

Process End-Use


PG&E

Gross Load Impacts
Verification

Gross Load Impacts
Verification Realization Rate
Verification

NTGR
Verification Net Load Impacts

KW
5176
4199
0.811
0.550
2309

KWh
53,688,885
34,672,454
0.646
0.477
16,543,800

Therms
12,433,743
14,622,960
1.176
0.631
9,968,590

Miscellaneous


PG&E

Gross Load Impacts
Verification

Gross Load Impacts
Verification Realization Rate
Verification

NTGR
Verification Net Load Impacts

KW
2457
2145
0.87
0.472
1013

KWh
15,090,746
12,182,082
0.81
0.439
5,347,934

Therms
361,064
417,149
1.16
0.611
254,878

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS:

The Study relies on a stratified sample that comprises the largest projects from the PG&E program database.  These projects account for 70% of the projected load impacts for this program.  Detailed engineering data was collected for these projects and used to generate realization rates and net-to-gross ratios (NTGR) that were extended to cover the rest of the program participants.  In the study, this sample is referred to as the Project-Specific sample.  A second sample was taken which comprised a census of the HVAC and Process end uses, and a total of 150 of the Lighting projects.  This second sample was used solely as a verification check for installation and functionality of rebated items, and is referred to in the study as the Verification sample.

The evaluation contractors performed extensive on-site audits at the Project-Specific sites.  Data collection included interviews with decision-makers, equipment vendors and equipment operators, one-time or short-term metering, production and energy use data logged by the company, and data to inform DOE-2 models of chillers and boilers.  This level of data collection was completed for 160 projects.

The Verification sample included Lighting, HVAC, Process, as well as Miscellaneous projects that include refrigeration and motor loads.  At these verification-only sites, the data collection was significantly more abbreviated and consisted primarily of documentation of the installation and functioning of the rebated measures, and interviews with decision-makers, equipment operators and vendors.

The ex post impacts were calculated using a variety of engineering algorithms, spreadsheet calculations, and modeling results, depending on the nature of the project.  Partial free-ridership was taken into account in the development of net-to-gross ratios based on the results of surveys with decision-makers, equipment operators, and equipment vendors.  Spillover effects were also addressed and were estimated based on information from interviews and site visit data.  The contractor was very careful and spent a great deal of time on calculation of these secondary effects.  In the end, however, they amounted to very small impacts on the final load impact estimates.

Ultimately, the gross realization rates were extended to the population based on the results from the Project-Specific sites.  Net-to-gross ratios were extended to the population based on the results from both the Project-Specific sites and the Verification sites.  

Production Increments:

When an incentive program leads to increased production as well as improved efficiency of production, load impacts fall into two categories:

1. baseline load impacts (The difference between the energy used to manufacture the original production rate, and the energy used to manufacture that same amount of product at the new higher efficiency.) and,

2. load impacts from the production increment (The potential savings associated with the increment of additional production over the baseline production rate.  These savings are calculated as the difference between the energy which would have been required to produce the additional production at the old efficiency, and the energy required for the added production at the new efficiency; referred to elsewhere as “deferred savings.”).

Production efficiencies for Process end uses were calculated by the contractor on a per unit of production basis when applicable.  For example, a measure aimed at improving production efficiency at a plant making glass bottles might have been calculated on the basis of kWh per ton of glass produced.  To calculate load impacts, the contractor used the difference between the old efficiency times the new production rate and the new efficiency times the new production rate.  Or:

 
Load Impacts
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It is apparent that this equation is only applicable to the case where the new production rate was caused by something other than new equipment installed as a result of the rebated project (e.g. longer or more operating shifts, higher utilization of existing equipment, etc).  For all other projects, the load impact equation should be:


Load Impacts
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Where:
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The contractor, using equation (1), included the load impacts from the increased production in their total impact estimates.  For purposes of this review the difference between equation (1) and equation (2) is deferred savings.  While this is not a large component of overall program impacts, it is a theoretical error.  Production increment savings should only be included if the customer had the capability and was planning on increasing production at the old efficiency rate.  This is the case because it could be argued that in the absence of the program the participant would have produced the production increment with the old inefficient system.  However, if the customer would not have been able to increase production without the rebated equipment, then the program is solely responsible for the increment in production and there is no load impact associated with that part.

In this study, there were five projects that led to an increase in production at those sites.  In one of these cases the plant could have made this increment with or without the project, and the production increment savings should be included in the total program savings.  However, in the other four projects, the increment in production could not have taken place without the rebated items, and the production increment impacts should not be counted as actual energy savings (load reductions).

The inclusion, by the contractor, of production increment load reductions in the final program savings led to a slight over-prediction of the gross impact of the program on Process and Miscellaneous measures.  The adjustments to the realization rates as a result of this calculation are shown in the table below.

Adjustment in Realization Rates due to Projects with Deferred Savings*


Overall
HVAC
Lighting
Misc.
Process

KWh
0.806
0.969
0.993
0.807
0.646

KW(Peak)
0.875
0.834
0.961
0.873
0.811

Therms
1.161
0.975
N/A
1.155
1.176

*  Savings were adjusted for projects #918, 982, 914, and 913.

Net-to-Gross Ratios:

There are several problems with the way that the net-to-gross ratios (NTGR) were calculated for this study.  The result is that the reported NTGRs are significantly higher than are justified based on the data presented.  In some cases, this study assigns load impacts to measures that were installed before the customers were even aware of the existence of the rebate program.  Load reductions are also assigned to measures that would have been installed by the customer at the same time, even without the existence of the program.  The study incorrectly assigned cases of free-ridership to market transformation effects by adjusting the NTGR based on the opinions of the vendor who sold the equipment to the customer.  Finally, the persistence of the impact estimates were not taken into account, as measures which would have been installed between one and two years later without the influence of the rebate, are given a NTGR of 1.0, even though the program only led to one year’s worth of load reductions.

Net-to-gross ratios were principally based on the results of interviews with the decision-makers at each project site.  The decision-makers were asked to estimate (on a scale of 0 to 10) the impact that PG&E had on their decision to install the rebated measure.  As a check, the same question was posed in the opposite way, and they were asked how likely it was (on a scale of 0 to 10) that they would have installed the same measures without the PG&E rebate.  The effective NTGRs implied by the responses to these questions were averaged to produce what was called the “Self-reported NTGR”. 

The decision-makers were also asked if they learned about the rebate program before or after the rebated measures were installed.  If the response to this question was “after”, then the self-reported NTGR was reduced by one-half.  This is not acceptable, as the NTGR in these cases should clearly be set to zero.  It is difficult to argue that the utility should be given credit for measures that were installed before the customer was even aware of the program.  There were 14 sites in this study that fall into this category.  In 7 of these, the study assigned non-zero NTGRs.

To take into account possible market transformation effects, the results of interviews with equipment vendors were used if the self-reported NTGR was less than 0.3, (and only in those cases).  The vendors were asked to estimate the influence that PG&E had on their decision to recommend the rebated item to the customer specifically, or to any customer in general.  This estimate (on a scale of 0 to 10) was used as the NTGR only if it was greater than the self-reported NTGR.  The theory behind this adjustment is that the utility may have more influence on the decision to install the rebated equipment than the company is aware of.  However, this methodology eliminates accounting of the most classic cases of free-ridership.  If the customer had already made the decision to install efficient equipment, then the vendor would have little impact, except to alert the customer to the existence of rebate dollars.  With the study methodology the NTGR would be artificially inflated because the customer would rightly state that the program had little impact on their decision, but that answer would be thrown out in favor of the vendor’s higher estimate of the effect of the program.  This amounts to an assessment of the aggregate market transformations in the utility area for which there is no agreed-upon treatment under the protocols.

The decision-maker was also asked the following question about timing:

“If the PG&E rebate had not been available, would you have installed the same (item)…

1. …at the same time or within 6 months?

2. …within 6 months to 1 year?

3. …one to two years later?

4. …two to three years later?

5. …three to four years later?

6. …four or more years later?

7. …Never

8. …Don’t Know

9. …Refused to Answer

If the decision-maker indicated that in the absence of the rebate program, the same measures would have been installed by the company in less than one year (response 1 or 2), then the NTGR was assumed to be the self-reported NTGR, (adjusted by additional information from operators and vendors when applicable).  If the decision-maker indicated that the program caused the company to install the rebated item more than one year early (response 3, 4, 5, or 6), then the NTGR was assumed to be 1, since the contractor assumed that this study was to evaluate only the savings of the first year of the program.  The contractor appears to have had difficulty deciding how to handle cases where it was indicated that the company would never (response 7) have made the efficiency improvements without the rebate program.   In these cases, the study concludes that this takes the answer “out of the realm of timing and into the realm of motivation”.
  When “never” was given as the answer to the timing question, the NTGR was taken as the self-reported NTGR, giving these projects the same weight as those that answered “less than one year”.

To further complicate the process, the NTGR calculations were revisited for the majority of the Project-Specific sites, and recalculated in a “custom NTGR” calculation.  For these projects, if the response to the timing question was “never”, responses which generated the self-reported NTGR were averaged with 1 to calculate the custom NTGR.  This means that not all sites had the same calculation procedures used to determine NTGR.

The methodology used in the study for calculating NTGR has a variety of problems:

· It does not take into account the longevity of the load impact estimates;

· it over-predicts the impact of measures which were installed less than one year earlier than they would have been without the rebates;

· it assigns savings to measures which were already in place before the customer was aware of the program;

· it disregards the customer’s acknowledgement of free-ridership;

· and it does not treat all sites equally.

The question of timing is the critical question for determining a NTGR.  The issue of what was the customer’s motivation for installing the measure is not as important in determining NTGR as the issue of timing.  In the absence of the program, when would the customer have installed the efficient equipment on their own?  If the response is “never”, then the NTGR should be set to one, as that implies the program was responsible for the installation.  If the response is “at the same time”, then the NTGR should be set to zero, as the program can not claim to have been responsible for this installation.  If the response is a specified amount of time, then the NTGR should be some fraction of 1, taking into account the longevity of the savings from such a measure.

The NTGR should take the timing issue into account, since the NTGR is not adjusted in the subsequent persistence studies.  Therefore, the NTGR must be pro-rated to take into account the fact that duration of the load impacts for all measures are not equal.  If the customer would have installed the same measure on their own two years later, then the program is only responsible for two years of savings.  After that point, the load impacts from that measure are zero.  The following table shows how this kind of adjustment for partial free-ridership should be accomplished. 

Adjusted NTGRs based on responses to the question of timing.

Response
NTGR

Less than one year
0

One to two years
0.25

Two to three years
0.5

Three to four years
0.75

Four or more years
1

Never
1

The contractor did not include all of the answers to the timing question in the database submitted for verification.  The data was recorded only if the response was a specified amount of time more than one year.  It was therefore impossible to separate response 1 (“at the same time or within 6 months”) from response 2 (“within 6 months to one year”).  Furthermore, it was impossible to separate either of these responses from the response of “never”, except in the cases that had custom NTGR analyses performed.  We have therefore calculated new NTGRs for all of the custom sites and extended this data by end-use to the rest of the population.

This is a relatively small sample of projects on which to base the NTGR for the entire population, but these are the only projects where we could determine the responses to the timing question without additional data from the utility.  This sample of projects represents 44% of the kWh savings, 41% of the kW savings, and 69% of the therm savings.  Since it was not possible to separate response 1 from response 2, both of these were assigned a NTGR of zero.  This is somewhat restrictive, since response 2 (“within 6 months to one year”) implies a small amount of savings attributable to the program.  If the utility can produce the data of all answers to this timing question, then this could be recalculated assigning a NTGR of 0.125 to those projects that received a response of 2.

The overall therm savings for this program are heavily influenced by one large Process project (site id=619, project id=969).  In this case, the answer to the timing question was ambiguous.  The customer was planning on installing part of the measure on their own without the rebate, but the utility program caused them to install equipment which otherwise would not have been present.  In this case we used the contractor’s estimate of the NTGR of 0.65.

The new NTGRs, calculated by this verification study, are shown in the tables at the beginning of this report under Summary Recommendations.

CONFORMITY WITH THE PROTOCOLS:

The study is in conformity to the Protocols of Table C-8 and Table 5, and the study authors have explained the necessary data elements for Tables 6 and 7.

� Final Opinion on the 1996 Annual Earnings Assessment Proceeding A.96-12-079, et al.  P. 58, #15.


� SBW Consulting, Inc.  1995 Nonresidential Retrofit Programs: Industrial Study.  Submitted to Pacific Gas & Electric, 1997.  p. 35.


� This method is similar to that used to evaluate savings from the Bonneville Power Administration’s Energy $avings Plan.  Spanner, Gary and Sheila Riewer, 1990.  “The Energy $avings Plan: Incentives for Efficiency Improvements in the Industrial Sector,”  Proceedings of the ACEEE Summer Study.  Washington DC.  pp. 7.251 to 7.260.  &  Spanner, G.E., Dixon, D.R. and M.J. Fishbaugher.  June 1990.  “Impact Evaluation of an Energy $avings Plan Project at Bellingham Cold Storage,”  Bonneville Power Administration, Portland OR.  pp. 2.8-2.9.


� This methodology is actually prone to over-predicting the NTGR as it does not fully account for partial free-ridership.  In many cases, the customer would not have installed exactly the same measure as that covered by the rebate, but they would have installed something that was more efficient then the existing equipment.  In these cases, the load impacts could be further discounted by calculating impacts  from this intermediate efficiency instead of from the original base case efficiency.
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