MEMO

To:
Don Schultz, CPUC/ORA

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
August 19, 1998

Subject:
Verification for PG&E Study #350, 352, 353:  Industrial Sector

REVIEW SUMMARY:

1. Utility:  Pacific Gas and Electric Company 



Study ID: 350, 352, 353
Program and PY:  Industrial Energy Efficiency Incentives Program;  PY96



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

2. Utility Study Title:  “Impact Evaluation of Pacific Gas and Electric Company’s 1996 Industrial Sector Energy Efficiency Incentives Programs: Lighting; HVAC; Process.”

3. Type of Study:  1st Year Gross and Net Energy Savings Study        

Required by Table 8A: Yes.

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


  Study Completion: March 1, 1998
         Required Documentation Received: The Study, supporting paper files, and data files were received.  Adequate responses to data requests were received.

5. Reported Impact Results:

Lighting End-Use


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

kW
3554
3040
0.855
0.593
1802

kWh
21,898,497
23,007,545
1.051
0.661
15,199,622

Therms
-
-121,057
-
0.809
-97,937

HVAC End-Use


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

kW
714
390
0.546
0.465
181

kWh
7,868,568
3,399,791
0.432
0.464
1,577,942

Therms
446,848
3597
0.008
0.200
718

Process End-Use


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

kW
3009
2928
0.973
0.615
1800

kWh
31,894,817
25,092,517
0.787
0.605
15,178,218

Therms
1,692,429
1,458,710
0.862
0.603
879,618

Total Program Impacts


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

kW
7277
6357
0.874
0.595
3783

kWh
61,661,882
51,499,853
0.835
0.621
31,955,781

Therms
2,139,277
1,341,250
0.627
0.583
782,399

6.  Verification Findings:
This Study was well written, well documented, and well executed, with the exception of the study sample design.  The Protocols state that the Study sample must contain at least 70% of the ex-ante savings estimate. The consultant interpreted this statement to mean that the sampling methodology was not required to result in a statistically representative sample, as long as it evaluated at least 70% of the ex-ante savings.  This interpretation is obviously incorrect.  The sample must achieve a “10% [precision] at the 90% confidence level” (Table 5, CAPUC Protocols) or be a census.  Neither of these approaches was used in favor of an arbitrary interpretation of Table C-5 (CAPUC Protocols) which mandates that 70% of the savings claim should be included in the final sample (although this table does not address sample construction).  This evaluation is, in effect, denying the need to review a representative sample of participants, end uses, or load impact claims.  This is not the intent or the implication of the Protocols.

In the process of selecting a study sample, the consultant first ordered the sites by ex-ante savings.  Then, to minimize the number of sites requiring detailed evaluation, the consultant calculated realization rates for only the largest sites (in terms of savings) until achieving the 70% target.  The problem with this methodology is that it eliminates the entire stratum of lower savings buildings from the sample.  In fact, the consultant excluded 121 Lighting sites with the lowest savings from any level of analysis, arguing that they were too small to bother sampling.  This methodology produces a sample clearly biased towards the higher saving sites, and includes no representation of the buildings with lower savings.  Therefore,  no claims can be made to extend the sample to the rest of the population.  Where possible, this verification has given credit to those sites where, although no realization rate was calculated, a realization rate can be inferred from similar sampled sites.  Note that an inference may only be made for measures that do not require significant engineering calculations in order to determine a realization rate.

This verification also made a few relatively minor adjustments in the study protocol.  Because one building site was completely destroyed after the installation of the measures, no savings should be  claimed in this case, and no savings for this building were included in this verification.  Also, the Study contains an error in the net-to-gross ratio (NTGR) calculation.  The consultant inadvertently used the outdated methodology from last year’s Study to calculate the standard NTGR.  The current methodology, a result of recent CADMAC agreements, has been used in this verification.  This verification also has adjusted the NTGR in order to avoid counting savings for those buildings where the only impact of the program was to speed up the installation of the conservation measures by 6 months or less (deferred free-ridership).

OVERVIEW OF STUDY SAMPLING AND METHODOLOGY

The Study covers the Advanced Performance Options, Customized, Retrofit Express and Retrofit Efficiency Options Programs.  In 1996, 513 customers were paid rebates through these programs for 1002 items.  These were organized into 519 projects; a project is defined as a set of items listed on a single paid application that are assigned to the same end use and billing meter location.  The consultants sorted the projects by ex-ante savings and recruited the largest saving projects until a sample comprising at least 70% of the savings was attained.  The sites in that sample are referred to as the “project-specific” sites and they received a full gross savings and net savings analysis.

The remainder of the HVAC and Process sites received a much less detailed analysis referred to as “verification-only”.  This verification-only procedure was also done at enough of the Lighting sites to bring the count of examined Lighting sites to a total of 150, while the remainder of the Lighting measures were excluded from any level of analysis.  At the verification-only sites, the fraction of the rebated equipment that was installed and operational was determined.  A standard decision-maker interview was also performed at these sites, enabling the calculation of the standard self-reported NTGR.

The gross savings calculations at the project-specific sites enabled the calculation of a gross realization rate for each end use and load impact in the project-specific sample.  These gross realization rates were then applied to the ex-ante estimates for the remainder of the program population to calculate gross savings for each item.

Calculated NTGRs were applied to the project-specific and verification-only sites to calculate net savings for each evaluated site.  These net savings numbers were used to calculate average NTGRs for each load impact in each end use.  These average NTGRs were then extended to the rest of the program population to calculate total net savings for the program.

1. REPORTED IMPACTS

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

Table 1: 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
3554
3040
0.855
0.593
1802

kWh
21,898,497
23,007,545
1.051
0.661
15,199,622

Therms
-
-121,057
-
0.809
-97,937

Table 2: 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
714
390
0.546
0.465
181

kWh
7,868,568
3,399,791
0.432
0.464
1,577,942

Therms
446,848
3597
0.008
0.200
718

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
3009
2928
0.973
0.615
1800

kWh
31,894,817
25,092,517
0.787
0.605
15,178,218

Therms
1,692,429
1,458,710
0.862
0.603
879,618

Table 4: Reported Total Program Impacts


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

kW
7277
6357
0.874
0.595
3783

kWh
61,661,882
51,499,853
0.835
0.621
31,955,781

Therms
2,139,277
1,341,250
0.627
0.583
782,399

2. GROSS SAVINGS CALCULATIONS

The gross savings calculations were verified for a sample of the project-specific sites, and no significant errors were discovered.  In fact, this reviewer has a great deal of confidence in the custom engineering calculations which were performed for the evaluated Process and HVAC sites.  The reports are very detailed and well documented, and the results are quite acceptable.

Unfortunately, the sampling methodology is such that these calculations are only valid for the sites that were actually examined.  No effort was made to produce a random sample that could be used to describe the entire program population.  This is inexcusable, as there has been a great deal of discussion within the CADMAC committees over the last few years about the necessity of producing statistically valid results.  All of the consultants doing this work should have someone on their project team capable of producing statistically supportable sampling designs.  In an attempt to limit workload, the consultant has produced a completely invalid sample design which only evaluates the largest saving sites.  An advisable alternative method of sample design is to take a standard stratified random sample, combined with a census of the largest strata (if necessary), to obtain their 70% target. This method would have produced a representative sample and statistically valid results.  In order to claim to be able to apply the results to the general population, smaller saving coupons must be included in the sample.

The consultant attempted to deal with this shortcoming of the project-specific sample by use of the verification-only methodology.  In fact, the data presented in Tables 7-3 to 7-5 of the Study indicate that the verification-only sites had a slightly higher incidence of installed and operational measures than the project-specific sites.  However, in the HVAC and Process end uses the fact that a measure is installed and operational tells us very little about the actual realization rate.  The HVAC and Process end uses encompass a wide variety of measures and the savings associated with these measures depends completely on the type of equipment, the type of facility, the hours of operation, the base case being replaced, and the knowledge of the installer or operator.  Without any of this information, it is not possible to infer a realization rate in the verification-only group from the HVAC and Process measures taken for the project-specific group.

The lack of a representative sample is not nearly as critical in the case of the Lighting end use figures.  The method of load impact calculation for Lighting measures is a relatively simple equation involving kW savings per fixture type, number of fixtures installed, and hours of operation.  We know from the verification-only sample that these sites had a slightly higher incidence of installed and operational Lighting measures compared to the project-specific sites.  Even though the Study provides no data to support the hours of operation for the verification-only sites, we are willing to concede that the ratio of ex-ante to ex-post hours of operation for Lighting systems probably does not vary significantly between the largest and smallest saving projects.  Therefore, the realization rates for the project-specific Lighting projects can be extended to the verification-only Lighting projects without significant error.

However, there is still no useful information that is applicable to the smallest stratum of Lighting projects, which was excluded from all review by the Study.  Since these were considered by the Study to be too small to sample, we propose that the savings are too small for them to claim and they should be zeroed out.  The Study claims on page 3-3 that the 256 excluded items, “…account for approximately 1% of the estimated Lighting savings, and their exclusion has virtually no effect on the results of this Study.”  In fact, these excluded items account for 7% of the listed ex-ante Lighting savings.

The considerations discussed above dictate that we can only reasonably calculate savings for the project-specific projects in the HVAC and Process end use categories, and for the project-specific and those verification-only projects that were not excluded from analysis in the Lighting end use category.  These corrections result in significant reductions of the gross savings claims and realization rates.  The verified gross savings for these projects are shown in the tables below.

Table 5: Lighting End-Use Verified Gross Savings


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Verified Gross Impacts
Number of Verified Items
Verification Realization Rate

kW
3554
3040
2819
520
0.793

kWh
21,898,497
23,007,545
21,397,901
520
0.977

Therms
-
-121,057
-121,057
520
-

Table 6: HVAC End-Use Verified Gross Savings


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Verified Gross Impacts
Number of Verified Items
Verification Realization Rate

kW
714
390
273
18
0.382

kWh
7,868,568
3,399,791
2,410,664
18
0.306

Therms
446,848
3597
3589
18
0.008

Table 7: Process End-Use Verified Gross Savings


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Verified Gross Impacts
Number of Verified Items
Verification Realization Rate

kW
3009
2928
2101
15
0.698

kWh
31,894,817
25,092,517
18,264,405
15
0.573

Therms
1,692,429
1,458,710
940,403
15
0.556

Table 8: Total Verified Gross Program Savings


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Verified Gross Impacts
Number of Verified Items
Verification Realization Rate

kW
7277
6357
5193
553
0.714

kWh
61,661,882
51,499,853
42,072,970
553
0.682

Therms
2,139,277
1,341,250
822,935
553
0.385

3. NET SAVINGS CALCULATIONS

To calculate net savings from gross load impacts, the Study employed a self-reporting methodology.  Decision-makers at each project-specific and verification-only site were interviewed about their motivations for installing the given conservation measure and the influence that the utility exerted on that decision.  From this information, the consultants developed a NTGR for each item.  The format for this self-reported NTGR calculation has been significantly improved from the methodology presented in the consultant’s studies from last year.  They are now averaging the responses to 5 motivation questions (versus the previous 3) to calculate an NTGR.  This improves the reliability of this measure.  Furthermore, the opinions of the vendors are no longer deemed to override the declared motivation of the decision-makers. 

The sites with the largest savings received a much more detailed “custom” NTGR analysis.  In these cases, the consultant also evaluated the opinions of the vendor and operations staff, information from on-site discussions and PG&E program files, the payback period of the measures, and the results of a questionnaire aimed at determining the timing of the measures (deferred free-ridership).  In all, 113 items received this custom NTGR analysis, and only 11 NTGRs were modified as a result (1 was increased and 10 were decreased).  This was a great deal of work for a relatively minor adjustment.  In our opinion, this custom NTGR step could be omitted in future studies without a significant impact on the validity of the results.

The Study also evaluated partial free-ridership.  In nearly all cases, the decision-makers positively stated that they most likely would not have installed an alternate piece of equipment in the absence of the program.  For the remaining cases, decision-makers either did not know or did not respond to the question.  The interviews discovered no partial free-ridership for any item in the study.  In our opinion, this step could also be omitted from future studies.

In most respects, the net savings methodology presented here is quite acceptable.  However, the consultant made one error in the calculations that must be corrected (description below), and did not address at all the issue of deferred free-ridership in the standard calculation of NTGR.

3.1 Calculation Error

The consultant inadvertently used an algorithm from last year’s study for the NTGR, which increased the standard NTGR to 1 for cases of deferred free-ridership of more than 1 year.  The utility addressed this in their response to Data Request #2 (included in Appendix B).  This verification has recalculated the NTGRs for each site using the standard methodology and then replaced those for the 11 custom sites which lead to changes in the NTGR.  These were applied to the HVAC and Process project-specific sites, and to the Lighting sites that were not excluded from the analysis.  The results are shown in the table below.  Note that these numbers vary somewhat from those presented in PG&E’s response to Data Request #2.  The explanation is that the NTGRs below are based on only those sites where we have verified realization rates.

Table 9: Net-to-Gross Ratios (NTGR) Corrected for Error in Methodology

End Use
kW
kWh
Therms
# of Items

Lighting
0.588
0.661
0.798
520

HVAC
0.509
0.462
0.198
18

Process
0.585
0.585
0.748
15

Total Program
0.583
0.617
0.738
553

3.2 Deferred Free-Ridership

The standard NTGR methodology did not take into account the timing of the installation to calculate the effect of deferred free-ridership.  Rather, the Study asserts that the motivation questions are sufficient to deal with free-ridership.  Furthermore, they assert that when decision-makers are asked if they would have installed the same measures at a future time if not for the influence of the program, they are being asked to predict a hypothetical future event, which is necessarily a very inexact process.

Nevertheless, 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 one year, then claimed savings associated with that measure are highly questionable.  Since the decision-maker interviews typically took place more than 6 months after the payment of the rebate, they need not ask decision-makers to predict a future event.  At the time of the interview, they would be asked if  the measure would have been installed, by the present date, in the absence of the program.  It is not hard to believe that a decision-maker could accurately predict this level of hypothetical situation.

Therefore, when the decision-maker states that in the absence of the program the same measures would have been installed in less than 6 months, the NTGR was set to zero in this verification.  This resulted in a reduction in the program NTGR shown in the table above.  The overall net savings calculations for this verification are shown in the tables below.

Table 10: Verified Lighting End-Use Net Load Impacts


Ex-Ante Load Impacts
Verification Realization Rate
Verified Gross Impacts
Verified NTGR
Verified Net Impacts

kW
3554
0.793
2819
0.520
1467

kWh
21,898,497
0.977
21,397,901
0.618
13,231,286

Therms
-
-
-121,057
0.760
-92,002

Table 11: Verified HVAC End-Use Net Load Impacts


Ex-Ante Load Impacts
Verification Realization Rate
Verified Gross Impacts
Verified NTGR
Verified Net Impacts

kW
714
0.382
273
0.370
101

kWh
7,868,568
0.306
2,410,664
0.274
660,429

Therms
446,848
0.008
3589
-0.313*
-1123

*  The total HVAC net therm savings is dominated by a single project (#3118) which has a large negative therm savings.  This results in an effective negative NTGR.  This has no real meaning in terms of free ridership.

Table 12: Verified Process End-Use Net Load Impacts


Ex-Ante Load Impacts
Verification Realization Rate
Verified Gross Impacts
Verified NTGR
Verified Net Impacts

kW
3009
0.698
2101
0.569
1196

kWh
31,894,817
0.573
18,264,405
0.570
10,406,186

Therms
1,692,429
0.556
940,403
0.686
644,732

Table 13: Verified Total Program Net Load Impacts


Ex-Ante Load Impacts
Verification Realization Rate
Verified Gross Impacts
Verified NTGR
Verified Net Impacts

kW
7277
0.714
5193
0.532
2764

kWh
61,661,882
0.682
42,072,970
0.578
24,297,900

Therms
2,139,277
0.385
822,935
0.670
551,607

4. E-Table Adjustments

E-Table adjustments for the Industrial sector end use in this program were evaluated using E-Tables agreed upon by the utility and the Office of Ratepayer Advocates (ORA).  These end use summaries do not include the results and impacts from the PSP (DSM Bidding) program which is filed as a separate end use in the utility’s filed earnings claim.  The reference points for this Verification are:

1. The E-Tables filed in the 1997 Annual Earning Assessment Proceeding, Appendix B, dated October 29, 1997, which defined the ex ante savings for this program following the first year verification.  

2. The filed values contained in the Shareholder Incentive Recovery for Pacific Gas & Electric Company's 1997 and 1996 DSM Programs, revised July 31, 1998.  For the purpose of this comparison, these are taken to be the filed values and result from corrections and adjustments made after the original May 1, 1998 filing.

3. The results of this Verification Report. 

4. The ratios express the difference between the original October 29, 1997 ex ante filing and the verified results.  The total ratio refers to the net realization rate (verified) from the original base.

The tables on the following pages summarize the results of these adjustments.

Pacific Gas & Electric:  Study 350, 352, 353

Table 14:  Lighting


kWh
kW
Therms


Total
DU
kWh/DU
NTGR
Total
DU
kW/DU
NTGR
Total
DU
Therm/DU
NTGR

Ex-Ante:

  Gross

  Net
21,153,948

14,173,145
57,095,676
0.3705

0.2482
0.670
3845

2576
67,337,931
5.71E-05

3.83E-05
0.670
0

0
N/A
0

0
N/A

Filed:

  Gross

  Net
23,015,496

15,351,336
74,004,809
0.3110

0.2074
0.667
3037

1822
74,086,505
4.10E-05

2.46E-05
0.600
0

0
N/A
0

0
N/A

Verified:

  Gross

  Net
21,397,901

13,231,286
57,095,676
0.3748

0.2317
0.618
2819

1467
67,337,931
4.19E-05

2.18E-05
0.520
-121,057

-92,002
57,095,676
-0.0021

-0.0016
0.760

Ratio:

  Gross

  Net
1.0115

0.9335
1.0
1.0115

0.9335
0.9224
0.7332

0.5695
1.0
0.7332

0.5695
0.7761
N/A
N/A
N/A
N/A

  Total:
0.6255

0.6255

0.3815

0.3815






Table 15:  HVAC

kWh
kW
Therms


Total
DU
kWh/DU
NTGR
Total
DU
kW/DU
NTGR
Total
DU
Therm/DU
NTGR

Ex-Ante:

  Gross

  Net
7,601,036

4,788,653
1,183,409
6.423

4.047
0.630
7735

4718
1,235,633
6.26E-04

3.82E-04
0.610
433,889

282,028
2,169,447
0.200

0.130
0.650

Filed:

  Gross

  Net
3,362,604

1,546,798
11,024,930
0.305

0.140
0.46
373

175
10,672,768
3.50E-05

1.65E-05
0.47
3664

733
11,450,234
3.20E-4

6.40E-5
0.20

Verified:

  Gross

  Net
2,410,664

660,429
1,183,409
2.037

0.558
0.274
273

101
1,235,633
2.209E-04

8.175E-05
0.370
3589

-1123
2,169,447
1.65E-3

-5.18E-4
N/A

Ratio:

  Gross

  Net
0.3171

0.1379
1.0
0.3171

0.1379
0.4349
0.0353

0.0214
1.0
0.0353

0.0214
0.6066
0.0083

-0.0040
1.0
0.0083

-0.0040
N/A

  Total:
0.0869

0.0869

0.0131

0.0131

-0.0026

-0.0026


Table 16:  Process


kWh
kW
Therms


Total
DU
kWh/DU
NTGR
Total
DU
kW/DU
NTGR
Total
DU
Therm/DU
NTGR

Ex-Ante:

  Gross

  Net
30,996,820

20,147,933
82
378,010

245,707
0.650
3246

2102
72
45.080

29.302
0.650
1,571,420

1,021,423
10
157,142

102,142
0.650

Filed:

  Gross

  Net
25,103,424

15,313,089
48
522,988

319,023
0.610
2929

1816
48
61.030

37.839
0.620
1,459,344

875,606
48
30,403

18,242
0.600

Verified:

  Gross

  Net
18,264,405

10,406,186
82
222,737

126,905
0.570
2101

1196
72
29.181

16.611
0.569
940,403

644,732
10
94,040

64,473
0.686

Ratio:

  Gross

  Net
0.5892

0.5165
1.0
0.5892

0.5165
0.8769
0.6473

0.5690
1.0
0.6473

0.5690
0.8754
0.5984

0.6312
1.0
0.5984

0.6312
1.0554

  Total:
0.3357

0.3357

0.3685

0.3685

0.4103

0.4103


Appendix A: Data Requests

MEMO

To:
Lisa Lieu, PG&E; Don Schultz, CPUC/ORA; Joshua Faulk, ECONorthwest

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
March 30, 1998

Subject:
Data Request #1 for PG&E Study #350, 352, 353:  Industrial Sector

Data Request #1

The following questions were raised when reading the 1996 IEEI Study #350, 352, 353.  Please address a response to Jonathan Heller at Ecotope Inc. (jonathan@ecotope.com), or by phone at (206)322-3753.

1. Section 2.4 refers to “recent unanimous agreements made by the CADMAC”.  What agreements does this refer to?  Please send the text of those agreements.

2. How was the information from the Verification Only sites used?  Why was this information not used to derive a Realization Rate for those sites?  

3. How do you justify a sampling methodology which biases the sample to the largest saving items and then assumes that the results represent the more numerous smaller items?  In the case of the HVAC end use, the Realization Rate from 12 Project Specific projects appears to have been extended to represent the entire population of 129 HVAC projects.  This seems especially troublesome when the population includes two very distinct types of programs (Custom and Direct Rebate).

4. Please provide a table which shows the distribution of the various PG&E programs in the Project Specific, Verification, and unsampled groups, by end use.

MEMO

To:
Lisa Lieu, PG&E; Don Schultz, CPUC/ORA; Joshua Faulk, ECONorthwest

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
May 5, 1998

Subject:
Data Request #2 for PG&E Study #350, 352, 353:  Industrial Sector

Data Request #2

We are requesting the following data and clarifications for the 1996 IEEI Study #350, 352, 353.  These questions arose when reviewing data in the file “ind96pdb”, sent as documentation for the study.  Please address a response to Jonathan Heller at Ecotope Inc. (jonathan@ecotope.com), or by phone at (206)322-3753.

1. I have already discussed with Bing Tso of SBW the fact that the wrong algorithm was used to calculate the NTGR for verification-only sites.  The consultant inadvertently used the algorithm that was originally used in last year’s study.  This had a significant positive impact on the savings claim.

2. The study reports that the customization process for NTGR resulted in altering the Standard Self-Report NTGR for 11 items.  However, it appears that these Custom NTGR numbers were not used to calculate net savings.  Explain.

3. Project #3015 is a verification-only site with a gross ex-ante savings estimate of 41,113 therms.  The realization rate for verification items should be the average weighted realization rates for the project-specific items (by the methodology of the study).  However, this project was given an effective realization rate of 4.52.  Furthermore, by my calculations the average realization rate for Process therms is 0.7708.  The study reports the Process therm realization rate as 0.862 (Page 7-7).  Please resolve/explain these conflicts.

4. The net electrical Process savings reported in the study do not match the database.  The reported kwh and kw savings are about 86% of the totals in the database.  Perhaps one of the Process sites was dropped from the evaluation?  Clarify.

5. Please send supporting paper files for the following Project IDs so that we may verify gross savings calculations.  (3000, 3001, 3002, 3007, 3010, 3019, 3401, 3425, 3428, 3429, 3432, 3451).

From: "Jonathan Heller" <jonathan@ecotope.com>

To: "Lisa Lieu" <LKL1@pge.com>

Cc: "Don Schultz" <schultzdk@msn.com>,


"Joshua Faulk" <faulk@portland.econw.com>

Subject: Data Request #3: PG&E IEEI PY96 #350

Date: Fri, 8 May 1998 15:14:32 -0700

X-MSMail-Priority: Normal

X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Another brief data request for Study #350, 352, 353.

The study indicates that at the time of the evaluation, seven of the projects in the sample were no longer in business.  (Table 3-2, Page 3-4).  How were the savings for these sites adjusted in the evaluation?

Please send a list showing the Project ID# for each site which was no longer in business at the time of the evaluation.

Thank You,

Jonathan Heller

Appendix B: Response to Data Requests

SBW Consulting, Inc.

Energy and Environmental Research

Memorandum

FROM:
Michael Baker

TO:
Jonathan Heller (Ecotope)

DATE:
April 15, 1998

RE:
Data Request #2 for PG&E Studies 350, 352, 353 (1996 IEEI)

CC:
Michelle Cheung, Amalia Klinger, Katherine Randazzo, Rick Ridge

Below is our response to the four issues you raised in your April 2, 1998 memo to Lisa Lieu et al.

Question 1:  Section 2.4 refers to “recent unanimous agreements made by the CADMAC.” What agreements does this refer to? Please send the text of those agreements.

The “unanimous agreements” referred to were made by attendees at the December 12, 1997 meeting of the CADMAC Modeling and Base Efficiency Subcommittees.  Agreements were reached on the production increment protocol.  Agreements were also reached on four aspects of the self-report methodology:  (1) accelerated installations, (2) unresolved inconsistencies, (3) third-party influence, and (4) the use of qualitative information.

Attachment 1 contains text from relevant sections of the Quality Assurance Guidelines (QAG) as revised after the December 12 meeting to reflect the subcommittees’ agreements.  In addition, the attachment documents attendance at the meeting, and includes proposed revisions to address comments from committee members on the first revision.  Based on a conversation between Rick Ridge, who is working with Pierre Landry (Chair of the Modeling Subcommittee), and Ken Keating on April 13, 1998, these proposed revisions appear, in the main, to be acceptable.  

The methodology of the 1996 PG&E IEEI study conforms to the most current version of the QAG.

Question 2:  How was the information for the Verification Only sites used?  Why was this information not used to derive a Realization Rate for those sites?

The methodology of the 1996 PG&E IEEI study was designed to comply fully with the “Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs.”  Table C-5, Section 2 of these Protocols states the following:

The End Use Consumption and Load Impact Model may be a load impact regression model, CE, or Engineering Model.  For end use elements in which end-use consumption and load impacts are based on premises-specific engineering models, engineering analyses must be applied to either: (a) projects representing at least 70 percent of the total kW, kWh, and therm savings for that end use element, or (b) the total evaluation sample for that end use element per Table 5.  Verification of installation must be conducted for all projects in the evaluation sample.

Our evaluation relied on approach (a) above, so that we developed premise-specific engineering models, based on data collected on-site, that accounted for over 70% of the ex ante gross savings for each of the three end uses.  Table 1 (identical to Table 3-3 in our evaluation report), shows how the project-specific analyses in our evaluation met this criterion.

By definition, Verification items account for ex ante gross savings beyond the 70% thresholds.  Therefore, we were not required by the Protocols to perform the premise-specific engineering analyses for these items.  Such analyses would have been necessary to estimate ex post savings for verification items.  Without estimates of ex post savings, we could not calculate premise-specific realization rates for verification items.  

Our analysis of verification items was limited to collecting information on the number of rebated measure units (such as lamps, HVAC tonnage, or motors) installed and operational.  Tabulations of the results of the verification analysis were provided in Section 7.4 of our evaluation report.  They provide PG&E with a sense of the number of rebated units in each end use that remained installed and operational a year after initial installation.

Question 3:  How do you justify a sampling methodology which biases the sample to the largest savings items and then assumes that the results represent the more numerous smaller items?  In the case of the HVAC end use, the Realization Rate from 12 Project Specific projects appears to have been extended to represent the entire population of 129 HVAC projects.  This seems especially troublesome when the population includes two very distinct types of programs (Custom and Direct Rebate).

It is incorrect to characterize the sample as only selecting the “largest savings items.”  In selecting our project-specific sample, we chose projects with the largest savings.  Projects, particularly in the HVAC and lighting end uses, often contained more than one item, some with large savings, some with small savings.  For example, one of the largest custom project-specific lighting projects consisted of three items, with kWh savings ranging from 1,092 to 405,352.  Thus, the sample of items that received project-specific analysis is more representative of the population of items than would have been the case if we had only analyzed the largest items accounting for 70% of ex ante savings.

Our sampling approach was designed to apply the most statistically reliable realization rate estimates to non-project-specific items.  To meet the 70% criterion in the Protocols, we calculated item-specific realization rates for 341 of the 1,002 items in the population.  On an end use basis, we developed item-specific realization rates for 18 of the 177 HVAC items (10%), 308 of the 776 lighting items (40%), and 15 of the 49 (31%) of the process items.  The small number of HVAC and process realization rates in particular decrease their statistical reliability.  The kWh realization rate confidence intervals for HVAC and process were ( 0.14 and ( 0.37, respectively.  To extrapolate realization rates by end use and another parameter, such as PG&E program, would widen these confidence intervals significantly and, in our opinion, would not improve the quality of the savings estimates. 

Table 2 below shows the small number of project-specific items falling into each end use/program category.  Using such small numbers (e.g. 2 to 10 items) to estimate any parameter, such as realization rates for verification items, can produce biased estimates.  Note that for lighting, the issue is moot: all lighting items were in the Retrofit Express program.  

For each end use/program category, the energy efficiency measures represented in each project-specific group do not necessarily correspond to those in the verify group.  For instance, the six project-specific HVAC Customized items represent five measures.  These measures, however, only match up with two of the four verify HVAC Customized items.  Similarly, the measures for the two project-specific HVAC Retrofit Efficiency Options items do not match up at all with the measures for the corresponding verify items.  With such small number of items and realization rates that vary significantly across measures, these mismatches between measures in the groups would introduce a significant amount of error.  It seems clear that further breaking down the realization rate extrapolation by PG&E program would yield results of questionable validity.

In summary, we feel that our sampling methodology, including our approach of extrapolating the savings-weighted project-specific realization rate for each end use to the corresponding non-project-specific items, yields the most statistically valid savings estimates for the population.

Question 4:  Please provide a table which shows the distribution of the various PG&E programs in the Project Specific, Verification, and unsampled groups, by end use.

Table 2 provides a breakdown of the number of projects and items by evaluation category, end use, and PG&E program.  The “Not Evaluated” evaluation category includes both projects and items at sites that refused to participate in our evaluation, as well as sites we explicitly excluded.  The latter only includes the smallest lighting projects, which collectively accounted for 1% of ex ante gross savings.

[image: image2.wmf]Table 1:  Project and Item Counts and Energy Use for Completed Items

Table 2:  Project and Item Counts by Evaluation Category, End Use, and Program
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ATTACHMENT 1

The “unanimous agreements” referred to were made by attendees at the 12/12/97 meeting of the CADMAC Modeling and Base Efficiency Subcommittees. The agreements were regarding production increments and four topics related to the self-report methodology:

1. deferred free-ridership

2. unresolved inconsistencies

3. third-party influence, and

4. the use of qualitative information.

4.1 The Chair of the CADMAC Modeling Subcommittee incorporated the agreements from the meeting into a revised version of Chapter 4 of the QAG.  The revised Chapter 4 was then sent to the members of the two Subcommittees to determine whether the revision had faithfully reflected the agreements arrived at during the meeting on 12/12/97.  The text from the relevant sections of the revised QAG is provided below.

4.2 Production Increments

5. Purpose

For industrial sector DSM programs, the Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs (Protocols) allow for the use of engineering methods to estimate gross first year impacts of energy efficiency measures.  In general, these methods involve a comparison of engineering estimates of pre- and post-installation energy consumption for affected end-use systems.  For the process end use, these methods are expected to account for changes in the output of the affected systems.  In some cases, these changes in output would not have occurred in the absence of the utility program, i.e., the rebate-measure caused the change in output.  In other cases, the change in output would have occurred in the absence of the program.  The method used to account for changes in output must be different in these two circumstances.  The purpose of this addition to the Quality Assurance Guidelines for Statistical, Engineering, and Self-Report Methods for Estimating DSM Program Impacts  (Appendix J of the Protocols) is to describe how to identify instances of rebate-measure induced changes in output, and to describe how gross savings estimates should be adjusted to remove the effect of these changes.

6. Screening for Possible Rebate Measure Influence on Output 

Under certain circumstances the chances of the rebate measure “causing” a change in output are small or nonexistent.  In these cases, the evaluation need only show that certain circumstances prevailed in order to disprove a causal link between the rebate measure installation and a facility’s output.  Three such circumstances are described below. 

1. New Facility.  Some measures are implemented in entirely new customer facilities or as part of an addition to a customer’s facility, e.g., a new building containing entirely new manufacturing equipment.  In this case, there is no pre-installation output level.  The evaluation must use the observed output level in the post-installation period. 

2. Measure Can Not Influence Output Level.  For certain measures, there is no physical mechanism by which they could cause the output level to change, and thus the output level change can be ascribed to other factors.  Examples include efficient motors installed on loads, which operate continuously, adjustable drives on injection molding, regenerative thermal oxidizers, and condensate recovery systems.

3. Unrelated Factors Explain Changes in Output.  Many customer facilities experience large year-to-year fluctuations in output.  These are often due to changes in the availability of raw materials or in the demand for the customer’s products.  Other factors might include environmental restrictions on plant operation, labor disputes, disruptions due to natural disasters, or unreliable equipment performance.   The evaluation may consider the affect of these other factors on the measure affected end-use systems.  If these other factors explain the change in output level in the post-installation period, the evaluation can assume that the rebate measure did not cause the change in output.

For measures implemented under other circumstances, the evaluation must meet a higher standard of proof, described in the next section of this addendum.   

7. Proving that the Rebate Measure Did Not Cause a Change in Output

Some rebate measures are not implemented under any of the three circumstances described in the previous section.  The default assumption for these rebate measures will be that they caused the change in post-installation output.  Two forms of evidence will constitute sufficient proof that this assumption is wrong.  These two forms of evidence are as follows:

1.  Customer Testimonial in Application File. The utility may place in the customer’s file a letter, on customer letterhead, dated prior to the date of installation or the date of the application for the incentive (whichever is earliest), which states that the customer had planned to change the plant’s output.  Many customers consider their future output levels to be highly confidential, so it is not necessary that the output level be quantified. If a letter is present in the file, it takes precedence over any other data gathered in the post-period evaluation.

2.  Decision-Maker Interview in Post-Installation Period. If no letter is present, a second form of proof may be sought during the evaluation.  An interview may be conducted with a member of the customer’s staff who is responsible for planning the output level of the measure-affected systems.  The interview will consist of a battery of questions aimed at estimating the probability that output would have reached the same level in the post-period in the absence of the rebate measure.  A high probability will constitute proof that the measure did not cause the change in output level. 

If a utility chooses not to collect either of these two forms of proof, the utility must assume that the rebate measure caused the increase in the post-installation output level.

8. Adjusting for Changes in Output in Gross Savings Estimates

Engineering estimates of savings require estimates of energy use for measure-affected systems under two conditions.  The first is the baseline condition, which may be represented by the pre-installation performance characteristics of the affected equipment or in the case of new facilities by an assessment of a current practice standard.   A separate estimate is also required for the post-installation conditions. Using these two pieces of information, savings are calculated as baseline consumption minus post-installation consumption.  One major variable in this calculation is the output level of the affected system. 

The treatment of output level in the calculation must reflect the determination of whether the measure caused the post-installation change in output level.  There are two possible cases.  

1. If the measure caused the change in output, gross savings are defined to be:

(Consumption of the affected systems in the post-installation conditions, assuming that systems were operated to achieve the pre-installation output level) minus (consumption that would have occurred if the unimproved system had been used to achieve the pre-installation output level).

2.  If the measure did not cause the change, gross savings are defined to be:

(Consumption of the affected systems in the post-installation conditions at the observed post-installation output level) minus (consumption that would have occurred if the unimproved system had been used to achieve the post-installation output level).

9. Self-Report Method

9.1 Deferred Free-ridership

Deferred free-riders are those customers who would have, in the absence of the program, installed exactly the same equipment that they installed through the utility DSM program, but the utility induced them to install the equipment earlier than they would have otherwise, i.e., the utility accelerated the installation of the equipment. There is no requirement to ask customers a question(s) that explicitly addresses accelerated installation. However, taking such information into account is not prohibited either.

9.2 Handling Apparent Inconsistencies

When multiple questionnaire items are used to calculate a freeridership probability there is always the possibility of apparently contradictory answers. Contradictory answers indicate problems of validity and/or reliability (internal consistency). Occasional inconsistencies indicate either that the respondent has misunderstood one or more questions, or is answering according to an unanticipated logic. Apparent inconsistencies should be identified and handled before the interview is over. If the evaluator waits until the interview is over to consider these problems, there is no chance to correct misunderstandings on the part of the respondent or to detect situations where the evaluator brought incomplete understanding to the crafting of questions.

However, despite the best efforts of the interviewers, some inconsistencies may remain. One should never discard the inconsistent answers, but, rather, should examine them and weight them appropriately. A weighted average could then be calculated. The weights assigned could be based on any number factors such as which questions an analyst considers more salient or which answers are likely to contain less error.  An analyst should defend the weights and their derivation.

Finally, an evaluation using self-report methods should employ and document a plan for identifying apparent inconsistencies and resolving them, including a description of contradictory answers that were identified, whether and how it was determined that the identified inconsistencies were significant enough to indicate problems of validity and/or reliability (internal consistency), and how the indicated problems were mitigated.

9.3 The Use of Qualitative Data

Many DSM evaluators assert that additional qualitative data regarding the economics of the customer’s decision and the decision process itself can be very useful in supporting or modifying a quantitatively-based NTGR (Britan, 1978; Weiss and Rein, 1972; Patton, 1987). In fact, there is wide agreement on the value of both qualitative and quantitative data in the evaluation of many kinds of programs. Moreover, it is inappropriate to cast either approach in an inferior position. The complexity of organizational decisions regarding the purchase of efficient equipment can be daunting especially in large organizations for which the savings are often among the largest. In such situations, the reliance on only quantitative data can miss some important elements of the decision. The collection and interpretation of qualitative data can be especially useful in broadening our understanding of a utility’s role in this decision. 

When one choose to complement a quantitative analysis of the NTGR with a qualitative analysis, there are a few very basic concerns that one must keep in mind. 

Data Collection : Information relevant to the purchase and installation decision can include:

1. Program paper files (correspondence between DSM program staff and the customer, evidence of economic feasibility studies conducted by the utility or the customer, correspondence among the customer staff, other competing capital investments planned by the customer)

2. Program electronic files (e.g., program tracking system data, past program participation)

3. Interviews with other people at the site who are familiar with the program and the choice (e.g., operation staff, vendors)

4. Open ended questions on structured interviews with the key decision maker and other staff who may have been involved with the decision.

These data should be organized and put into the form of a case study.

Case Analysis: A case study consists of all the information available about a particular customer site with respect to all relevant aspects of the decision to install the efficient equipment. When a case approach is used, the first step is to pull together the data relevant to each case and write a discrete holistic case study. In preparing the case study, information is edited, redundancies are sorted out, and organized chronologically and topically. This is the information that should be contained in the final report. 

The next step is to conduct a content analysis of these data. This involves identifying coherent and important examples, themes, and patterns in the data. The analyst looks for quotations or observations that go together and that are relevant to the customer’s decision to install the efficient equipment. Guba (1978) calls this process of figuring out what goes together “convergence,” i.e., the extent to which the data hold together or dovetail in a meaningful way. Of course, the focus here is on evidence related to the degree of utility influence in installing the efficient equipment.

Sometimes, all the data will clearly point in the same direction while, in others, the preponderance of the data will point in the same direction. Other cases will be more ambiguous. In all cases, in order to maximize reliability, it is essential that more than one person be involved in analyzing the data. Each person must content analyze the data separately and then compare and discuss the results. Important insights can emerge from the different ways in which two analysts look at the same set of data. Ultimately, differences must be resolved and a case made for a particular NTGR. 

Finally, it must be recognized that there is no right way to conduct qualitative data analysis:

The analysis of qualitative data is a creative process. There are no formulas, as in statistics. It is a process demanding intellectual rigor and a great deal of hard, thoughtful work. Because different people manage their creativity, intellectual endeavors, and hard work in different ways, there is no one right way to go about organizing, analyzing, and interpreting qualitative data.  (p. 146)

Ultimately, if the data are systematically collected and presented in a well-organized manner, and if the arguments are clearly presented, any independent reviewer can understand and judge the data and the logic underlying any NTGR. Equally important, the independent reviewers will have all the essential data to enable them replicate the results, and if necessary, to derive their own estimates.

9.4 Third Party Influence

Currently, there is no agreed-upon method for capturing the influence of third parties who include distributors, installers, and selectors. Table 1 defines these three groups.

Most DSM professionals believe that utility DSM programs can not only directly affect participating customers but can also indirectly affect them through third parties such as architects, wholesale and retail equipment vendors, and energy consultants. For example, the percent of a distributor’s stock of air conditioners or lights that are efficient may be, to some extent, due to the distributor’s exposure to utility DSM programs. In addition, exposure to a utility DSM program may convince the distributor of the cost-effectiveness of utility-sponsored DSM measures. This exposure may motivate the distributor to recommend the efficient equipment or only to stock efficient equipment. Figure 2 illustrates these simple causal relationships.




Table 1. Third Party Definitions

Third Party


Definition

Distributors
The middle-men who purchase the equipment from the manufacturers, warehouse the inventory, and provide the products for sale within a given geographical area. 



Installers
Agents that are retained to install and service the equipment. They frequently serve as the final link between suppliers and end users.



Selectors

   - Developers

   - Engineers

   - Energy Consultants

   - Architects


Agents that guide or influence end users in their purchase decisions for electric equipment. Note that installers sometimes select the specific equipment for the end user.

Figure 2. Utility and Third-Party Influence
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Self-report techniques have traditionally focused on the direct influence of the utility program on the customer, path “A”. This direct effect is captured in the core NTGR. However, utilities have typically ignored the indirect influence of the utility on the customer, paths “B-C”. Note that the dotted line defining path “B-C” indicates that the path is indirect. 

A utility’s influence can travel along either path “A” or path “B-C”. A customer may not be aware of the existence of path “B-C” or its strength. The direct and indirect utility influence will each always be greater than or equal to zero. If it is zero along one path it may be non-zero along another path. Whichever path manifests the greater utility influence should be taken as the NTGR. 

For example, if the customer indicates that their core NTGR is 0 but the developer reports that the utility’s influence on their recommendation to the customer is .4, then the core NTGR of 0 should be replaced with a NTGR of .4. Or, if the customer indicates that their core NTGR is only .2 and the developer reports that the utility’s influence on their recommendation to the customer is only .1, then the core NTGR of .2 should not be replaced. Thus, a customer’s self-report of direct utility influence (contained in the core NTGR) can never go down. However, under certain conditions, it can go up if the path “B-C” is greater than the core NTGR. That is, the use of third-party interviews in estimating the NTGR is unidirectional.
  

An analyst must also decide which customers should be interviewed. For example, an analyst could decide that only customers with a core NTGR of .4 or lower should be interviewed. Such a decision would mean that for only this group of customers could the NTGR possibly increase. As one lowers the core NTGR threshold required to trigger a third-party interview, there is a decrease in the number of customers for whom the NTGR can possibly increase. Put another way, the lower the threshold, the more conservative the impact on the end-use and program level NTGRs.

If the evaluator wishes to assess third-party influence, a determination should be made as to which of the possible third parties provided the most assistance in the design or specification of the equipment installed. Recall that the third parties include designers, consultants, equipment distributors, or installers. It is essential that they recall selling the equipment and making the recommendation to the specific customer under consideration. Otherwise, the third-party interview should be terminated. It is also essential that the third party be asked about the direct influence of the utility on the their specific recommendation to the customer.

Recent Developments

Those who participated in the 12/12/97 meeting are listed below along with their affiliation. 


Pierre Landry
SCE



James Green
So Cal Gas



Dave Baylon
ORA Consultant


Chris Ann Dickerson
PG&E



Rick Ridge
SCE Consultant



K. Randazzo
SCE Consultant



Mike Baker
PG&E Consultant


Randy Pozdena
ORA Consultant


Adrienne Vayssières Kandel
CEC


Chin-I Lin
PG&E


Amalia Klinger  
PG&E

9.5 Ken Keating and Don Schultz were unable to attend.  While officially there is no definition of a quorum for any meeting of CADAMC subcommittees, we assumed that the representation of the ORA and the utilities was sufficient to transact the business of the two subcommittees.  That all parties in attendance agreed to these changes is the meaning of the word “unanimous.”  Having said that, we should point out that the various CADMAC subcommittees have a history of addressing any serious concerns of any member(s) regarding suggested changes in the Protocols.

Comments received from Ken Keating, Adrienne Kandel, and Chris Ann Dickerson regarding the revised QAG suggested some problems with the manner in which deferred free ridership and apparent inconsistencies were handled.  Based on their comments, the following proposed revisions to the QAG have been made.

9.6 Deferred Free Ridership

Deferred free riders are those customers who would have, in the absence of the program, installed exactly the same equipment that they installed through the utility DSM program, but the utility induced them to install the equipment earlier than they would have otherwise. That is, the utility accelerated the timing installation of the equipment. Because determining the extent of utility influence on the timing of the installation is a complex process, an evaluator should never rely on a single question asked of the key decision-maker. Rather, an evaluator should examine all available data and determine whether the preponderance of evidence supports the conclusion of deferred free ridership. Data from such sources as additional closed- and open-ended questions asked of the key decision-maker, information obtained from other people at the site familiar with the decision to install the efficient equipment, and information gathered from the program paper files should also be collected and analyzed.  

Unfortunately, evaluation budgets may only permit such data to be collected and analyzed for those customers with larger savings. For those customers with the smaller savings, the NTGR may be based only on information obtained from the key decision-maker. In such cases, while questions regarding utility influence on both what was installed and when it was installed could be asked, any conclusions regarding deferred free ridership are far more difficult to support except in the most obvious situations. An evaluator should defend any algorithm that combines both types of questions to produce a net-to-gross ratio. 

Whenever a utility adjusts the net-to-gross ratio to reflect some degree of deferred free ridership, the onus is on the utility to account for such free ridership in the stream of utility savings. This could be done by calculating a lifecycle NTGR and applying it throughout the effective useful life of the equipment. Or, a utility could calculate a first-year NTGR and adjust the stream of savings to account for the fact that the savings associated with deferred free riders will be reduced to zero in the year in which they said they would have installed the same equipment in the absence of the program. 

Handling Apparent Inconsistencies

When multiple questionnaire items are used to calculate a free -ridership probability, there is always the possibility of apparently contradictory answers. Contradictory answers indicate problems of validity and/or reliability (internal consistency). Occasional inconsistencies indicate either that the respondent has misunderstood one or more questions, or is answering according to an unanticipated logic. Apparent inconsistencies should be identified and handled before the interview is over. If the evaluator waits until the interview is over to consider these problems, there may be no chance to correct misunderstandings on the part of the respondent or to detect situations where the evaluator brought incomplete understanding to the crafting of questions.

However, despite the best efforts of the interviewers, some inconsistencies may remain. When this occurs, evaluators must decide which of the two answers, in their judgement, has less error, and discard the other. The final evaluation report should include 1) a description of inconsistent answers that were identified, 2) whether and how it was determined that the identified inconsistencies were significant enough to indicate problems of validity and/or reliability, and 3) how the indicated problems were mitigated.

On 4/13/98, Rick Ridge, working with Pierre Landry, Chair of the Modeling Subcommittee, spoke with Ken Keating regarding the newly proposed language for deferred free-ridership and apparent inconsistencies.  Ken is in substantial agreement with the new language.  Comments from Adrienne Kandel and Chris Ann Dickerson regarding the newly proposed language have not as yet been received.  Note that the self-report method, as implemented in the evaluation of PG&E’s 1996 IEEI Program, is consistent with this revised wording regarding deferred free ridership and apparent inconsistencies. 

PACIFIC GAS AND ELECTRIC COMPANY

1998 Annual Earnings Assessment Proceeding (AEAP)

Data Request Response to ORA

(A. 98-05-001)
Requester:
Jonathan Heller (Ecotope)
Request Date:
7/2/98

PG&E Contacts:
Elsia Galawish, Amalia Klinger, Michelle Cheung
Response Date:
7/10/98

Data Request No.:
ORA #20

Question No. 1:
I [Jonathan Heller] have already discussed with Bing Tso of SBW the fact that the wrong algorithm was used to calculate the NTGR for verification-only sites.  The consultant inadvertently used the algorithm that was originally used in last year’s study.  This had a significant positive impact on the savings claim.

Response to Question No. 1:
The SAS jobstream that converted item-level evaluation results into program-level results did indeed have a programming error.  This error led to the NTGRs for verification items being adjusted to include answers from the vendor surveys and the timing question, as was done in the 1995 IEEI evaluation.  In general, recalculating NTGRs according to the 1996 methodology decreased the NTGRs.  The table below shows the effect of the change on the NTGRs.


Recalculated NTGR
Change in NTGR

End Use
kW 
kWh 
Therms 
kW 
kWh 
therms 

HVAC
0.456
0.443
0.198
-0.009
-0.021
-0.002

Lighting
0.579
0.647
0.796
-0.014
-0.014
-0.013

Process
0.589
0.552
0.603
-0.026
-0.053
0

Total
0.576
0.588
0.585
-0.019
-0.033
+0.002*

* The NTGR increased for therms because of the negative net therm savings in the lighting end use.  Lowering the lighting therm NTGR reduced the negative net therm savings for lighting, resulting in an overall increase in net therm savings for all end uses combined.

Question No. 2:
The study reports that the customization process for NTGR resulted in altering the Standard Self-Report NTGR for 11 items.  However, it appears that these Custom NTGR numbers were not used to calculate net savings.  Explain.

Response to Question No. 2:

We believe the custom NTGRs were indeed used.  Appendix N, Table N-2 documents the two sets of evaluation net savings results in the final IND96PDB database.  The first set of variables, named "NETxxx" (where xxx is the appropriate unit, such as kW, kWh, or therm), was based on the standard self-report NTGR. The second set of variables, named "CNTxxx," used the custom NTGR instead of the standard NTGR for the 11 items where they differed.  In the database, the sum  of the net kWh based on standard NTGR (NETKWH) for all items was 34,429,087 kWh.  The corresponding sum for the custom net kWh (CNTKWH) was 31,955,781 kWh, the same number that appears in Table 2 of the Executive Summary, under net savings for the "All End Uses" category.

In addition, Table 8-3 in the "Results of Net Savings Analysis" section shows the effect of customization on the standard NTGR.  A careful comparison of the custom NTGRs in this table with those shown in Table 2 of the Executive Summary will show that we used the custom, rather than the standard, NTGRs to calculate our final estimates of net savings for each item.

Question No. 3:
Project #3015 is a verification-only site with a gross ex-ante savings estimate of 41,113 therms.  The realization rate for verification items should be the average weighted realization rates for the project-specific items (by the methodology of the study).  However, this project was given an effective realization rate of 4.52.  Furthermore, by my calculations the average realization rate for Process therms is 0.7708.  The study reports the Process therms realization rate as 0.852 (Page 7-7).  Please resolve/explain these conflicts.

Response to Question No. 3:

This anomalous situation for Project #3015 occurs because we adjusted for a data entry error in the original PG&E MDSS database.   The MDSS database showed ex ante gross savings for this project of 41,113 therms.  When we reviewed the PG&E application in the file for this project, we discovered that the correct savings was in fact 241,113 therms.  The initial "2" apparently was omitted during PG&E data entry.  To credit PG&E with appropriate savings, we applied the average ex post gross realization rate of  0.7708 to the file review ex ante savings of 241,113 therms, yielding evaluation gross savings of 185,853 therms.  This latter number divided by the erroneous database ex ante savings of 41,113 therms produces the effective realization rate of 4.52 that you allude to.  The table on the next page summarizes how this calculation fits in the overall savings for process therms.


All project-specific projects
All verify projects except Project #3015
Project #3015
PROCESS THERMS TOTAL

Evaluation (ex post) gross savings
940,403
332,454
185,853*
1,458,710

MDSS program (ex ante) gross savings
1,220,013
431,303
41,113*
1,692,429

Program application (ex ante) gross savings
1,220,013
431,303
241,113*
1,892,429

Realization rate (evaluation savings ( MDSS savings)
0.771
0.771
4.52*
0.862

* Corrected program savings of 241,113 from the program application in the file (instead of 41,113 therms entered in the MDSS database), multiplied by the average realization rate of 0.771, yields the evaluation savings estimate of 185,853 therms.

Question No. 4:
The net electrical Process savings reported in the study do not match the database.  The reported kWh and kW savings are about 86% of the totals in the database.  Perhaps one of the Process sites was dropped from the evaluation?  Clarify.

Response to Question No. 4:

We were unable to find the discrepancy you described.  We summed all variables with ex ante and ex post savings in the IND96PDB database for all process items.  The twelve applicable variables were:

· MDSS program database (ex ante) gross savings:  PDKW, PDKWH, PDTHERM 

· MDSS program database (ex ante) net savings:  NPDKW, NPDKWH, NPDTHERM 

· Evaluation (ex post) gross savings:  AGKW2, AGKWH, AGTHERM

· Evaluation (ex post) net savings using customized NTGRs:  CNTKW2, CNTKWH, CNTTHERM

In all cases, including net kW and net kWh, the sums matched the corresponding values in Table 2 of the Executive Summary.

Question No. 5:
Please send supporting paper files for the following Project IDs so that we may verify gross savings calculations.  (3000, 3001, 3002, 3010, 3019, 3401, 3425, 3428, 3429, 3432, 3451).

Response to Question No. 5:

On July 10, 1998, we sent ,via UPS Ground to Jonathan Heller at Ecotope, Inc., the supporting paper files for the following Project Ids:  3000, 3001, 3002, 3010, 3019, 3401, 3425, 3428, 3429, 3432, and 3451.  Each copy contains both the original source material from PG&E, such as applications and supporting analyses, as well as documentation to support SBW’s evaluation.  Please note that this material is Confidential and is being submitted under CPUC Code Section 583.

The table below provides industrial sector evaluation project information for the 1996 Non-Residential Retrofit Program.

Site ID
Project ID
Lead Eng
Project Type



1360
3000
Qualman
PROCESS
C
CP

1250
3001
Qualman
PROCESS
C
CP

1049
3002
Qualman
PROCESS
C
CP

1011
3007
Griffiths
PROCESS
C
CP

1011
3010
Griffiths
PROCESS
C
CP

1425
3019
Qualmann
PROCESS
C
CP

1169
3401
Baresh
LIGHT
S
SP

1136
3425
Lippman
LIGHT
S
SP

1388
3428
Baresh
LIGHT
S
SP

1288
3429
Tso
LIGHT
S
SP

1176
3432
Tso
LIGHT
S
SP

1297
3451
Lippman
LIGHT
S
SP

SBW Consulting, Inc.

Energy and Environmental Research

Memorandum

FROM:
Michael Baker

TO:
Jonathan Heller (Ecotope)

DATE:
May 19, 1998

RE:
Data Request #10 for PG&E Studies 350, 352, 353 (1996 IEEI)

CC:
Michelle Cheung, Amalia Klinger, Katherine Randazzo, Rick Ridge

Below is our response to the data request in your May 8, 1998 memo to Lisa Lieu.

Question 1:  The study indicates that at the time of the evaluation, seven of the projects in the sample were no longer in business (Table 3-2, Page 3-4).  How were the savings for these sites adjusted in the evaluation?  Please send a list showing the Project ID# for each site which was no longer in business at the time of the evaluation.

We calculated ex post savings for items associated with these seven projects the same way we did for all other non-project-specific projects.  That is, we calculated an overall kW, kWh, and therm realization rate for evaluated items in each of the three end uses, and then applied the appropriate overall end use realization rate to all remaining items in the end use.  These remaining items included verification items, excluded items (for lighting), and those where, for a variety of reasons, the customer declined to participate in the evaluation.  Details of our methodology can be found in Section 5.3 of the 1996 IEEI evaluation report.

We did not make special adjustments to any of the sites no longer in business. In many instances, the business no longer being there may not necessarily mean that any installed measures would no longer be operational.  For example, if the original business sold their site to a new company, the new company might have continued normal operations without pause.  To make a reliable estimate of the lost savings resulting from a facility closing down operations or demolishing a building would have required a detailed project-specific-type data collection effort.  Because of the small number of sites no longer in business, as well as the small percentage of program savings they represent (1.4% of kWh and 1.1% of kW ex ante gross savings, per Table 3-2), we felt such an effort was not warranted.

Table 1 on the next page lists the six sites and seven corresponding projects where, during recruitment, we discovered the business that received the rebate was no longer there.  The table also shows the percentage of the ex post gross savings within the end use that each project represents.  Accompanying notes summarize information from the recruitment forms explaining, in some cases, the circumstances behind the businesses being gone.  Our review turned up only one site (#1422) where we were fairly certain that the installed measures are no longer operational.  Overall, the seven projects account for only 0.8% of kWh and 1.0% of the kW ex post gross savings.

Table 1:  Sites and Projects for Companies No Longer in Business
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� 	Other techniques for estimating the NTGR are also unidirectional. For example, the adjustment for partial free ridership can only decrease the NTGR. 
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