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PG&E - Study Ids 398a-g 
1997 Power Savings Partners Program: Residential, Commercial and Industrial Sectors
Introduction and Executive Summary

This verification report addresses six Study Ids 398a-g, submitted by the Pacific Gas and Electric Company (“PG&E”), entitled “Realization Study of 1997 Power Savings Partners Program: Residential, Commercial and Industrial Sectors”, dated March 1, 1999 (“Study”).  The studies address 1997 Power Savings Partners (“PSP”) program savings.  The studies appear to have been prepared by PG&E staff, and are presented in a single report.  The various study ID numbers correspond to the following PSP programs and technologies:

· 398a:  PSP I, Commercial lighting

· 398b:  PSP II, Commercial lighting

· 398c:  PSP I, Commercial gas boilers

· 398d:  PSP I, Industrial process

· 398e:  PSP II, Industrial process

· 398f:  PSP I, Residential lighting

· 398g:  PSP I, Residential gas boilers

In the list above, we use the PSP I designation to the contracts that resulted from the bidding pilot program authorized under D.92-03-038. The PSP II designation refers to the contracts that resulted from the Integrated Bid program authorized under D.93-06-040. 

Detailed documentation was provided in a separate attachments, including 12 detailed partners reports, the PSP DSM Verification Procedures Manual, and the Power Saving Partners Program Lighting Tables for PSP I and PSP II.  In addition, conventional hi-density computer diskettes were provided containing data tables by technology and by partner and the corresponding data dictionaries.

Program Studied

The Power Savings Partners (PSP) program is a DSM bidding pilot program whereby winning bidders (“Partners”) implement DSM measures, and are paid on a pay-for-performance basis over an eight to ten year contract life.  Payments are based on projected or estimated savings, and modified as necessary after reconciliation with actual performance.  Overpayments, as necessary, are collectable by the utility under terms in each contract.  

Measurement and verification (“M&V”) activities are performed by the Partners, using reporting, measurement and evaluation procedures detailed in a special PSP Measurement and Verification Procedures Manual (“Manual”), provided as Attachment D to the Study.  This manual adapts, as necessary, the conventional M&E protocols to the specific requirements of the PSP program.  The Manual thus follows Appendix H, relating to metering and monitoring protocols, of the California measurement and evaluations protocol manual “Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs” (“Protocols”) as guided by California Public Utilities Commission (“Commission”) Decision 93-05-063.  

The program involves 12 Partners relationships resulting in 6,409 kW and 43,548 mWh and 1,679,903 therms of claimed annual energy savings.  Projects involve Commercial Lighting, Industrial Process, and Residential Lighting sectors.  As Table 1 indicates, the industrial process sector yielded the largest kW and kWh saving.  

Table 1: Summary of Claimed Savings, NTG and Realization Rates by Program

PSP Program/Claimed Savings
kW
kWh
Therms
NTG
KW Realization Rate
KWh Realization Rate
Therm Realization Rate

PSP I:  Commercial Lighting
2383.7
12,396,127
0
1.00
1.07
1.07
0

PSP II:  Commercial Lighting
223.5
1,742,807
0
0.90
1.04
0.97
0

PSP I:  Industrial Process
2,839.9
21,204,716
0
1.00
0.79
0.87
0

PSP II:  Industrial Process
742.0
6,499,920
0
0.95
0.90
0.70
0

PSP I:  Residential Lighting
220.1
1,704,468
0
1.00
1.00
1.02
0

PSP I: Comm’l. Gas Boilers
0.0
0
888,861
1.00
-
-
1.22

PSP I:  Res’l Gas Boilers
0.0
0
791,042
1.00
-
-
0.89

TOTAL
6409.2
43,548,039
1,679,903
-
0.91
0.93
1.07

Methodologies

The M& V procedures for the PSP program permit both metering and billing analysis approaches to savings estimation.  Most of the kW and kWh impacts for Partners are estimated using a metering/logging approach.  This is essentially a before- and after- load and demand measurement approach, using measure counts and metering to verify loads, operating hours, etc.  There are no control groups, and no billing analysis is performed, although both are permitted under the M&V procedures for the PSP program.  

For the Planergy PSP II Industrial Process contract, which involves pump rotor replacement at All American Pipeline oil-pumping stations, a different protocol is employed.  Specifically, baseline energy consumption per barrel of oil output is used to estimate a predicted level of energy consumption in the post-installation period using post-installation oil output rates.  Savings are estimated as the difference between the predicted and actual post-installation consumption.  

For the gas projects, specific protocols involving regression analysis were urged upon the Partners.  Although the protocols permitted implementation of a billing analysis model, the actual procedure employed by the Partners was simpler:

· Billing data on a baseline (pre-installation) period was obtained, and gas usage per period was regressed on weather variables (heating and cooling degree hours in the case of the EUA Citizens partner, and heating degree days in the case of the Presidio partner).  

· The results of this regression were then used to project post-installation gas usage given actual, prevailing weather variables.

· The estimated savings were then calculated as the difference between actual and predicted post-installation consumption.

For all of the M&V efforts, realization rates are calculated by comparing ex ante and ex post saving estimates and presented by site, by end use for each required study ID.  Partner also provides realization rate information by site in detailed tabulations.  

Summary of Findings

The role of ECONorthwest in verifying this Study is somewhat different from the conventional verification effort since the Partners implement measurement and monitoring efforts which are reviewed by PG&E or its consultants.  In essence, therefore, the Study documents PG&E’s oversight process as well as reporting the results calculated by each of the Partners.  Additionally, the procedures involved in the verification process are specific to the PSP program, instead of the conventional Protocol procedures.  Since all sites are analyzed and there are no comparison groups used in developing the realization rate estimates, there are no issues of representativeness, self-selection bias, or other sampling-related statistical issues.  However, testing of verification efforts is subject to CPUC-standard precision testing.  Namely, all load impact estimates must be within 10% of the point estimate with 90% confidence.  The verification efforts on behalf of PG&E all appear to have been performed by Schiller Associates.  

Overall, the verification by ECONorthwest supports the findings presented by PG&E in the Study.  Specifically, realization rates of 0.93 and 0.91, respectively, were obtained for kW and kWh savings, with relatively low variation:

· The lowest realization rate (0.70) was obtained for Industrial Process kWh.

· The highest realization rate (1.07) was obtained for Commercial Lighting kW and kWh.

The overall kW and kWh realization rates were notably lower than reported in the 1998 AEAP.  

In addition, the 1999 AEAP presents the first gas boiler realization rates, which ranged from 0.89 to 1.22. Although the measures were installed in December 1996, PG&E last year stated, “Due to the complicated nature of determining savings from residential hot water systems and heating systems, final monitoring results will be filed with the 1997 realization study.”
  It is not entirely clear what the asserted complexities entailed, given that the procedures employed seem relatively straightforward.  

From an AEAP verification standpoint, the following are the most significant points to report:

· The measurement and verification efforts by the Partners appear to have followed generally the special protocols. PG&E’s review efforts were conducted in good faith.  The pay-for-performance structure of the PSP program also provides an incentive for monitoring discipline.

· Oversight by PG&E and its consultants of the raw data provided by the Partners appears to have improved again over last year’s efforts.  Three Zipped diskettes and several inches of printed documentation were provided.  

· The Schiller Associates results are usually incorporated into PG&E documents, leading to some confusion as to what are Schiller findings and what are PG&E interpretation of Schiller findings.  However, by inspecting individual spreadsheets, it is possible to identify the Schiller verification efforts. 

· Schiller Associates evaluates the Partners’ sampling protocols.  The required sample size observed in the past year is used to design the next year’s sample frame; hence, to the extent that undersampling is observed in the current year’s data, it results in a larger, subsequent sampling criterion. This is an acceptable procedure, uses standard statistical calculations, and is one that evolves toward representative sampling over time.  In general, however, the utility does not use the statistical testing to alter the reported savings point estimates even when undersampling is observed.  Partly this is because the ideal sample size is not known ex ante, so that the Partners’ compensation for implementing the measures would be subject to the vagaries of the sampling.  In addition, however, it is usually the case that the required sample sizes exceed the estimates of implied by the finite population statistics for the sites as a whole, if not for user groups within the site.  

· The sampling requirements for 1998 generally were met by many Partners.  However, the majority of the Partners undersampled in one or more sites, and Schiller Associates urged expansion of sampling for the following year of the contract.  In the case of the County of Alameda Partner, for example, six out of the eleven monitoring groups did not satisfy the 90/10 precision requirement.  

· Minor accommodations to data problems affect the precision of a few savings estimates. Planergy’s PSP II Industrial Process savings, for example, are affected by the fact that the oil output data is not reported on precisely the same calendar basis as the billing data.  A reasonable, temporary correction for this lagged relationship was incorporated into the analysis.  

Because of the paucity of issues with the Study, the aggregate findings likely are reasonably accurate indications of the performance of this program.  These findings are supported also by the Review Memorandum of this Study written by Ken Keating (see Appendix A).  

Recommendation to ORA

ECONorthwest recommends that ORA accept, as presented, the realization rate estimates presented by PG&E in Table One, Page 3, of the Study.

Data and Documentation Quality

The data and documentation provided with the Study were acceptable.  ECONorthwest received the Study in a timely fashion.

Data

All data summarizing the verification efforts of the Partners and the calculations made by PG&E and/or its consultants were presented in hardcopy with the Study.  Data in electronic form of these calculations also were provided with the Study, permitting recalculation of tests of sampling precision.  ECONorthwest did not verify the actual logger data collected by the Partner and the consultants. 

Thus, ECONorthwest’s verification focuses on review of the procedures followed by PG&E and its consultants, and not on the underlying raw data.  ECONorthwest appreciated, however, receiving the tabulations of the group and site data, and the consultant verification spreadsheets in electronic form.  It facilitated easy review, and provided an opportunity to assess the importance of the undersampling that occurred in a few instances. 

Documentation 

The report was well organized and provides most of the key tabulated data.  The issues of documentation encountered were as follows:

· Because of the strict reporting requirements imposed on the Partners, the summary data provided by each Partner is in fairly consistent, easy-to-follow form.  In addition, Schiller Associates, who appear to have been used exclusively as verification consultants to PG&E for the PSP, provided clear and consistent documentation.  Our only issue with this part of the process is that the Schiller Associates documentation is not clearly delineated in the materials presented.  

· Minor issues remain in the numbering and author-identification of materials in the Attachments. Because this document is assembled from various other documents and memoranda (some with, some without their own number schemes), this is understandable, but a minor inconvenience nonetheless.  It would helpful if spreadsheet headers and footers identified the author, so that Schiller Associates and Partner tabulations were more superficially distinguishable.  

Replication and Analysis

Replication efforts in this study were confined to confirming claimed savings totals, review of memoranda between PG&E and its Partners, and its consultants, verification of sampling and statistical procedures embedded in the consultant’s spreadsheets, and verification of the acceptability of certain instances of undersampling.  

Review of Dataflow and Analytic Approach(es)

In the Partners program, the responsibility for installation of appropriate DSM measures, and performing the appropriate measurement and evaluation efforts is the responsibility of the Partners.  PG&E staff, or its consultants, then review these activities.  

Schiller Associates’ spreadsheets were provided to support the precision testing of the Partners’ sampling scheme and the design of the next year’s sampling frame.  ECONorthwest reviewed all of the spreadsheets that were provided, focussing primarily on cells related to sample design or precision testing.  As was the case last year, no tracing back to original logger records was possible or performed.  

· In general, the measurement and verification efforts by the Partners appear to follow the special protocols established for the Partners program.  

· In contrast to last year, there also were regression analyses to be reviewed.  ECONorthwest’s review of this documentation did not identify any issues with the regressions as implemented.  However, the protocol specification for the gas boiler contracts, which specifies a more detailed regression equation formulation than was used, will raise some issues if implemented as specified in the future.  Specifically, Model 1 and Model 2 of the M&V protocol for EUA Citizens Conservation services misspecifies the way to include site occupancy rates and gas prices.
 

In Sum, total savings estimates and realization rates reported in the Study were confirmed from the data provided for each of the individual Partners. 

Modifications to Database and Analytical Procedures

None.

Recommended Changes to Filing Parameters

No changes to filing parameters are recommended, and the utility is to be commended for its responsiveness to prior verification efforts by ECONorthwest.

PG&E’s efforts in this program appear to have been performed in compliance with the special protocols.  

There were no communications with the utility concerning this Study. Ken Keating’s Review Memorandum is provided in Appendix A.

Appendix

Appendix A – Review Memorandum by Ken Keating


[image: image1.wmf] MEMO

To:                       
Scott Logan, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
August 21, 1999

Subject:
Review Memo for PG&E Study  # 398a-g:  Power Savings Partners – Multiple End-Uses

REVIEW SUMMARY

1. Utility:  Pacific Gas and Electric                        


Study ID: 398a-g

Program and PY:  Power Savings Partners Program:  PY1996

End Use(s):  Residential lighting, commercial lighting, commercial gas boilers, residential gas boilers and industrial process.

2.  Utility Study Title:  “Realization Study of 1997 Power Savings Partners Program: Residential, Commercial, and Industrial Sector”

3. Type of Study:  1st Year Load Impact Study                

 Required by Table 8A: Yes.

4. Applicable Protocols: Tables  6, 7, and Appendix H. 

Study Completion:  March 1, 1999 
Required Documentation Received:   Yes                    

Retroactive Waivers:   None, but confidentiality required.

5.  Reported Impact Results;

Total Annual Gross Load Impacts
:  

Commercial lighting (I)[a]:  Peak:  2,384 kW (N/A; 1.07 realization rate
).   Energy:  12,396,127 kWh (N/A; 1.07 realization rate). 

Commercial lighting (II)[b]:  Peak:  224 kW (N/A; 1.04 realization rate).   Energy:  1,742,807 kWh (N/A; 0.97 realization rate).

Commercial gas boilers [c}: Therms:  888,861 (N/A; 1.22 realization rate)

Industrial process (I) [d]:  Peak:  2,840 kW (N/A; 0.79 realization rate).  Energy: 21,204,716 kWh (N/A; 0.87 realization rate)  

Industrial process (II) [e]:  Peak:  742 kW (N/A; 0.90 realization rate).  Energy: 6,499,920 kWh (N/A; 0.70 realization rate)  

Residential lighting [f]:  Peak:  220 kW (N/A; 1.00 realization rate).  Energy: 1,704,468 kWh (N/A; 1.02 realization rate). 

Residential gas boilers[g]: Therms:  791,042 Therms (N/A; 0.89 realization rate)

Total Annual  Net Load Impacts:

Commercial lighting (I)[a]:  Peak:  2,560 kW (N/A; 1.07 realization rate).   Energy:  13,258,803 kWh (N/A; 1.07 realization rate). 

Commercial lighting (II)[b]:  Peak:  259 kW (N/A; 1.07 realization rate).   Energy:  1,874,693 kWh (N/A; 0.97 realization rate).

Commercial gas boilers [c]:  Therms: 1,084,616 Therms (N/A; 1.22 realization rate
).

Industrial process (I) [d]:  Peak:  2.252 kW (N/A; 0.79 realization rate).  Energy: 18,497,356 kWh  (N/A; 0.87 realization rate)  

Industrial process (II) [e]:  Peak:  705 kW (N/A; 0.90 realization rate).  Energy: 4,784,963 kWh (N/A; 0.70 realization rate)  

Residential lighting [f]:  Peak:  220 kW (N/A; 1.00 realization rate).  Energy: 1,731,992 kWh (N/A; 1.02 realization rate). 

Residential gas boilers [g]: Therms:   705,414 Therms (N/A;  0.89 realization rate). 

Net-to-gross ratios:   1.00 for peak, energy, and Therm impacts for all end uses, except 0.90 for Commercial Lighting II and 0.95 for Industrial Process II..

7.  Review Findings:
(a) Conformity with Protocols:  The study is generally in conformity with the protocols with some minor exceptions noted. 

(b) Acceptability of Study results: This study clearly needs a Verification Report, but it will most likely need to look at the accounting of load impacts, especially the reported net load impacts.
Recommendations:  Pending a Verification Report, the recommendation is to accept the net load impacts as claimed in Table 6 of the Study. 

OVERVIEW

The various end-uses and contracts represented in the Power Savings Partners Program are eligible for a shared savings shareholder incentives. As such, the actual ex post evaluation results from the first year load impact study are important to the calculation of that shareholder incentive.  It appears that about $4.0 million in shareholder incentives are at stake across all end-uses. 

REPORTED IMPACT RESULTS:

Based on Table 6 from the study, the following claims were made for impacts:

Total Annual Gross Load Impacts
Commercial lighting (I)[a]:  Peak:  2,384 kW (N/A; 1.07 realization rate
).   Energy:  12,396,127 kWh (N/A; 1.07 realization rate). 

Commercial lighting (II)[b]:  Peak:  224 kW (N/A; 1.04 realization rate).   Energy:  1,742,807 kWh (N/A; 0.97 realization rate).

Commercial gas boilers [c}: Therms:  888,861 (N/A; 1.22 realization rate)

Industrial process (I) [d]:  Peak:  2,840 kW (N/A; 0.79 realization rate).  Energy: 21,204,716 kWh (N/A; 0.87 realization rate)  

Industrial process (II) [e]:  Peak:  742 kW (N/A; 0.90 realization rate).  Energy: 6,499,920 kWh        ( N/A; 0.70 realization rate)  

Residential lighting [f]:  Peak:  220 kW (N/A; 1.00 realization rate).  Energy: 1,704,468 kWh (N/A; 1.02 realization rate). 

Residential gas boilers [g]: Therms:  791,042 Therms (N/A; 0.89 realization rate)

Total Annual  Net Load Impacts:

Commercial lighting (I)[a]:  Peak:  2,560 kW (N/A; 1.07 realization rate).   Energy:  13,258,803 kWh (N/A; 1.07 realization rate). 

Commercial lighting (II)[b]:  Peak:  259 kW (N/A; 1.07 realization rate).   Energy:  1,874,693 kWh (N/A; 0.97 realization rate).

Commercial gas boilers [c]:  Therms: 1,084,616 Therms (N/A; 1.22 realization rate).

Industrial process (I) [d]:  Peak:  2.252 kW (N/A; 0.79 realization rate).  Energy: 18,497,356 kWh   ( N/A; 0.87 realization rate)  

Industrial process (II) [e]:  Peak:  705 kW (N/A; 0.90 realization rate).  Energy: 4,784,963 kWh       ( N/A; 0.70 realization rate)  

Residential lighting [f]:  Peak:  220 kW (N/A; 1.00 realization rate).  Energy: 1,731,992 kWh (N/A; 1.02 realization rate). 

Residential gas boilers [g]: Therms:   705,414 Therms (N/A;  0.89 realization rate). 

Net-to-gross ratios:   1.00 for peak, energy, and Therm impacts for all end uses, except 0.90 for Commercial Lighting II and 0.95 for Industrial Process II..

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

The Study is based on site specific verification plans that are modifications of the 1993 standard measurement and verification protocols of the National Association of Energy Service Companies.  As noted in the “overview” section above, there is a lot of program activity encompassed in this single Study, and subsequently a tremendous amount of metered data from the verified sites.   A total of 228, generally large commercial, industrial, municipal/institutional, and multi-family sites are represented in the data set.  Each of these had some metering on a time-of day basis in place as part of the verification protocols.   Sampling was required to get to the claimed load impacts in this Study despite the claim in Table 7.C. that the program meters 100% of the participants.  Not only is this both repeated and contradicted in Table 7.A.6, the gas boiler Protocols (Appendix A-3) indicates that weather normalized billing analysis is used in some cases.

Every site, or a sample of sites from a population of homogeneous populations (Table 7.A.6) are selected for metering under the direction of Schiller and Associates, the Company’s Verification contractor.  Then samples of end-uses and measures are selected based on the sample sizes re-set each year by Schiller. Later, when the Verification contractor receives the metered data from the samples actually metered, the Verification contractor selects a sample of those sites for close review.  This results in the verified gross load impacts reflected in the Study.

In prior years, the Company asserted that in the CPUC decision D.92-03-038, the Company’s bidding program was allowed to use a net-to-gross ratio of 1.0 “for programs with greater than a two-year payback” (Table 6, page 1of PG&E Study 396 for PY96).  No such assertion was made in this Study 398, but Table 6 indicates that for almost all end-uses and contracts, the NTG ratio was 1.0.  The two exceptions were both second round contracted end-uses that included ex ante estimates of NTG – 0.90 for Commercial Lighting II (Study 398b) and 0.95 for Industrial Process II (Study 398e).

Evaluation Issues:  

This set of studies continue to reflect the Company’s strong oversight of the contracts awarded under two different rounds of contracts with non-utility entities (ESCOs, counties, universities).  Although a detailed examination of the records provided, about 8 inches thick, double-sided, is beyond the scope of this Review Memo, a “review of the reviews” performed by PG&E and its contractor, Schiller and Associates, was quite informative.  The letters to the Partnership contractors reflected a balance between a demand for rigor and an avoidance of pettiness.  Contractors seeking to reduce the number and variety of sample points were “re-educated,” but those whose efforts failed to meet the requirements set forth by narrow margins were not rejected
.  The number of data points required of monitoring required for verification under this set of contracts were very large, often into the range of several hundred per year.

There were some patterns discernible for the gross realization rates among the various contracts with some (a) being very consistent and close to 1.0,  (b) others, such as a major university being far greater than 1.0, and (c) the industrial process contracts showing the usual scatter in realization rates by project.  No hypotheses are presented as to the differences, and given that the results are well-verified, there are no explanations that would change the claimed load impacts.

CONFORMITY WITH THE PROTOCOLS

Measurement Protocols.  The study  is in general conformity to the M&V protocols as reflected in Appendix H.

Tables 6 and 7 Reporting Protocols.   The Study seems to be well done and well-presented.  The Reporting Tables could be understood with a  minimum of  assumptions.

Summary Recommendation:

The recommendation is to accept the claims as made in Table 6 for each of the Studies a-g, with the necessary accounting corrections referenced in footnote 3 to this Review Memo.
.�.�.�.�.�.�.�.�.














� Insert sheet entitled “Note:  Gas Boiler Monitoring Results,” in “1996 Power Savings Partners Program:  Residential, Commercial and Industrial Sectors Invoice and True Up Documentation By Partner,” unnumbered page.


� The inclusion of these variables in a simple, additive way in a levels model is inappropriate since the effect of these variables is theoretically multiplicative, rather than additive.  At a minimum, the specifications would have to be changed to a log-log form to properly incorporated these variables.  The models referred to are in on pages3 and 4 of Attachment A-3 of the Study.


� There are no “average” load impacts reported in Table 6, only totals for each end use.


� All designated units are based on “per PSP contract year” or basically just the total load impacts per contract year for the end-use.


� All reported realization rates will be double-checked and trued-up by EcoNW as some end-uses are being credited with different realization rates in the Study than in the E-Tables. One clear example of this is the Study claim of a realization rate of 1.22 for 598c, while the E-Tables indicate that the true realization rate is 0.1371.


� All designated units are based on “per PSP contract year” or basically just the total load impacts per contract year for the end-use.


� It is informative that when contractors suggested sampling one or two points, the suggestion was turned back with a requirement for a minimum of three points to qualify as a sample, and a recommendation for five points as a minimum for another contractor (May 13th, 1998 letter to Princeton Development Corporation, and the March 4, 1998 letter to Proven Alternatives).  This is in line with the  ORA Review Memo on SCE Study 567 that objected to the concept of a single point being used as a “sample.”
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