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PG&E - Study Nos. 315R1, 321R1, 329R1, and 331R1
1994 – 1995Agricultural Energy Efficiency Incentive Programs Third-Year Retention Study
Introduction and Executive Summary

This is a Verification Report (VR) of Pacific Gas & Electric Company’s (PG&E) retention study for agricultural pump retrofit, greenhouse heat curtain, ag pump other, and high intensity discharge lighting measures for which rebates were paid in 1994 and 1995 through PG&E’s Agricultural Energy Efficiency Incentives (AEEI) Program.  This Study was performed by Equipoise Consulting (Equipoise) with assistance from California AgQuest Consulting and Ridge & Associates.

This VR is presented in five sections.  The first section contains this introduction and the executive summary of the findings, along with the recommendations to the Office of Ratepayers Advocates (ORA).  The second section discusses the data and documentation supplied by PG&E and Equipoise to support the Study.  The third section details ECONorthwest’s replication and assessment of the analytical procedures used in the Study.   The fourth section reports recommended modifications to the dataflow and analytical procedures used in the Study.  The final section presents the recommended changes to the filed effective useful life (EUL) calculations for each measure studied. 

The Study reports estimates of the EUL for agricultural measures using data collected on the fraction of installed measures in place and operable.   The EUL for each measure is calculated by estimating the median number of years that the measure is still in place and operable from modeled survival functions.  Ex post EUL estimates are compared with ex ante estimates at the 80 percent confidence level.

ECONorthwest’s verification efforts include:

· Evaluation of the Study methodology.

· Replication of the statistical findings of the Study.

· Recommendations to the ORA.

Measures Studied

The Protocols require that the utilities conduct a retention study on “the top ten measures, excluding measures that have been identified as miscellaneous (per Table C-9), ranked by net resource value or the number of measures that constitutes the first 50% of the estimated resource value, whichever number of measures is less.”
  The 1994 retention database covered three measures: pump repairs, low-pressure sprinkler nozzles, and greenhouses.  The 1995 retention database included data on the pump repair, other pumping (custom sites which included pumping), and high-intensity discharge (HID) measures.  The low pressure sprinkler nozzle measure was not used in the Study because it was determined that it was not in the group of measures that constitute the first 50 percent of resource savings.  It was also later determined, that the 1994 retention panel should have contained data on the HID measure because it was among the top measures for inclusion in the retention analysis for program year 1994.  The pump repair measure was the only measure studied that exhibited failures in the retention data. 

Methodologies

The analysis techniques employed in the Study consist of collecting measure retention data from program participants and developing a trend line using ordinary least squares (OLS) from which the EUL can be calculated.  This approach was only applied to the pump repair measure because it was the only measure to exhibit failures.  The Study also investigates the use of classical survival analysis techniques and the assumed functional form approach.  

Summary of Findings
In reviewing Equipoise’s retention analysis, ECONorthwest encountered the following issue:

· Equipoise’s decision to base the reported ex post EUL for the pump repair measure on a survival function derived from a polynomial raises concerns.   ECONorthwest evaluated the resulting EUL associated with alternative functional forms of the survival function for the pump repair measure.

Recommendation to ORA

ECONorthwest recommends that no adjustments be made to the ex ante EULs for those measures studied.

Data and Documentation Quality
Data 

Files were provided on one zip disk and ECONorthwest encountered no problems with any aspect of PG&E and Equipoise’s provision of data.  Microsoft Access was used to prepare the retention data, while the analysis portion of the Study was performed in Excel.  

Documentation

The Study provided helpful documentation.  A thorough description of the methodology and helpful exhibits were included to assist with a replication effort.

Replication and Analysis
Review of Analytic Approach and Dataflow
The Study explores three approaches to estimating the ex post EUL for the pump repair measure.  The first approach uses standard ordinary least squares (OLS) to estimate a survival function from the retention data. Two other approaches are evaluated in the Study; (1) classical survival analysis and (2) the assumed functional form approach.  Classical survival techniques were not used because the Study reports that the too few failures were encountered to support such an analysis for the pump repair measure. 

The retention database used in the Study contains data collected in person and through telephone interviews on the number of installed measure still in place and operable. It was determined after data was collected from the 1994 retention panel that the HID measure should have been included in the data collection process.  Consequently, retention data for the HID measure was only available only available from the 1995 retention panel. 

Replication Efforts

The verification included reviewing and replicating the database procedures used to generate the retention counts for each measure studied and reviewing the analytical procedures used to calculate the survival function and resulting ex post EUL for the pump repair measure.   ECONorthwest also explored alternative functional forms of the survival function for the pump repair measure. 

Review of Database Development

ECONorthwest did not encounter any problems when reviewing the database development for this Study.  

Review of Analytic Procedures

In reviewing the analytical portion of the Study, ECONorthwest determined that Equipoise’s decision to base the reported ex post EUL for the pump repair measure on a polynomial function is highly questionable. The Study argues that the polynomial provides the best (marginal) fit to the retention data without placing any consideration on the implied shape of a polynomial survival function.  In general, ECONorthwest advocates that a function be chosen that maintains the intrinsic characteristics of a true survival function;  specifically, it should equal 1 (or 100 percent) when the measure’s age equals zero and progressively decline towards 0 with time.  

ECONorthwest evaluated two alternative functional forms of the survival curve and the resulting EUL for the pump repair measure. 

Modifications to Database and Analytical Procedures

Database Modification

No modifications are recommended for the database portion of the Study.

Analysis Modifications

ECONorthwest evaluated the results of an exponential, log-logistic, and Weibull survival function for the pump repair measure using data from the 1994 and 1995 retention panel. The resulting EUL generated from the exponential and log-logistic survival functions  are both highly unlikely at 65.6 and 4.4 years respectively, while the Weibull model did not converge .  The large variation in EUL estimates is attributed to the relatively short measurement period associated with the third year retention studies and the lumpy nature of the data generated in this Study.  It seems apparent at this point that accepting the ex ante EUL of 9 years for the pump repair measure is appropriate.

Recommended Changes to EUL Filings

ECONorthwest recommends that no adjustments be made to the ex ante EULs for those measures studied.  

Appendix A

Verification Correspondence
To: LisaL

From: Thomas Light <light@portland.econw.com>

Subject: PG&E AEEI Retention Study

Cc: 

Bcc: 

X-Attachments: 

Lisa,

I have a question/request regarding PG&E's 1994/1995 AEEI Retention Study (Study Id 315R1, 321R1, 329R1, and 331R1).  According to the verification documentation, files were used for this study that were not included with the zip disk that we received with the study.  For instance, the file Ag Onsite.mdb is not included.  It is important that we receive all files needed to replicate the study results.  Please have the authors of this study forward me all files required to replicate their results. 

Thanks.

Tom Light

ECONorthwest 

From: "Mary Sutter" <msutter@home.com>

To: "Thomas Light" <light@portland.econw.com>

Cc: "Mary Dimit" <mxdl@pge.com>,


"Lee, Helen C (RRQ)" <HCL2@pge.com>,


"Lieu, Lisa" <LKL1@pge.com>,


"Tim Caulfield" <equipois@pacbell.net>

Subject: File for Ag Retention Verification 

Date: Thu, 15 Apr 1999 13:32:52 -0700

     Hello Tom,   I apologize for the lack of the attached file in  our verification binder. It was inadvertently left off the disk. I did check all  the other files shown on my flow charts and they are present on the zip drive I  have and should be on yours. Please note that the output dataset labeled  "1994 Combined Retention" is a table within the attached database.  Also, the file labeled 1994_95 Retention Analysis.xls in the verification binder  hardcopy is present on the zip disk, but is labeled 1994_95  Retention.xls.   The file in question is attached. It is a  self-extracting zipped file using Winzip 7.0. It was zipped to facilitate  emailing since it is 8 Mb in size when unzipped.   Please let me know if you need any further  clarification.   Mary Sutter Equipoise Consulting  Inc.









1“Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs,” as adopted by California Public Utilities Commission Decision 93-05-063, Revised March 1998.
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