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PG&E – Study 405a-c
Introduction and Executive Summary

This report is a Verification Report (VR) of the Impact Evaluation of Pacific Gas & Electric’s Carryover for Pre-1998 Energy Efficiency Incentives Program: Agricultural Sector (Study).  This study was performed by Pacific Gas & Electric Company (PG&E) and Equipoise Consulting (Equipoise) and assessed the impacts for agricultural customers who were paid rebates during 1998 under the pre-1998 Nonresidential Energy Efficiency Incentive Programs.  The Study covered three end uses: pumping and related end use (Study ID 405a), refrigeration (Study ID 405b), and greenhouse heat curtains (Study ID 405c).  Rebated measures include pump repairs, conversion from high-pressure sprinkler nozzles to low-pressure sprinkler nozzles, and sprinkler-nozzle to micro-irrigation conversion, high capacity refrigeration condensers, and greenhouse heat curtains.  In addition to the impact analysis, an agricultural sector market needs study (Study ID 405d) was completed to meet the requirements of one of the retroactive waivers filed for this Study.

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 to support the Study.  The third section reports the efforts in replicating the data flow and analytical approaches used by PG&E.  This section also presents our evaluation of the market needs study that was completed as part of a waiver requirement.  The fourth section details our modifications to the analytic procedures presented in the Study.  The final section presents the recommended changes to the filed results.  

ECONorthwest’s verification efforts include:

· Evaluation of the Study, including its data and documentation;

· Verification of the statistical findings of the Study;

· Recommendations to the ORA.

The purpose of this effort is to verify the robustness of the findings obtained by PG&E, and ensure consistency with the M&E Protocols relating to this Study.  It should be noted that the results of this study are not being incorporated into an earnings claim at this time.

Programs Studied

Retrofit Efficiency Options (REO)

“Agricultural sector customers participated in both the REO agricultural and refrigeration programs.  The participation included five measures: pump repair, low-pressure sprinkler nozzles, sprinkler to micro-irrigation conversion, heat curtains (all in the REO Ag Program), and oversized condensers (REO Refrigeration Program).  PG&E representatives worked with customers to identify cost-effective energy efficiency improvements, emphasizing local planning areas with high marginal electric costs to maximize program benefits.”

Advanced Performance Options Program (“APO”)

“The APO program provides assistance and financing for selected large and complex energy-efficiency retrofit projects not covered by the RE and REO programs.  Under the APO program, PG&YE engineers provide a detailed analysis of the energy savings potential for prospective energy projects.  The analysis serves as the technical basis for the program application and incentive payment.  Up to $300,000 per account is available for qualifying projects.  The pre-1998 agricultural sector evaluation included on APO project, a filtration system for a micro-irrigation system.”





Methodologies

The Study estimates gross and net impacts for AEEI end uses using engineering analysis, based on a census of 146 projects.  The engineering analysis is supported by on-site audit data.
Two retroactive waivers were filed and approved for this Study.  The first waiver allowed for a net-to-gross ratio of 0.75 to be applied to all measures in exchange for completing an agricultural market needs study.  This waiver also allowed for a simplified engineering analysis, as laid out in Appendix A page A-2 of the Protocols, to be used for estimating refrigeration end use impacts and allowed for reporting of the impact results in more appropriate DUOMs for the refrigeration end use.  The second waiver allowed for the same simplified engineering analysis to be used for estimating greenhouse heat curtain impacts and for these impacts to be reported in more appropriate DUOMs.

Summary of Findings

This is a strong Study in its documentation and analysis.  The methodologies employed in the analysis were judged to follow measurement protocols set forth by the California Public Utilities Commission (CPUC). The following results summarize the main findings of the Study by end use.  As per the retroactive waiver, the net-to-gross ratio for all these measures is fixed at 0.75.

Pumping and Related End Use

· Overall, the net annual savings for pump retrofits and other related end uses is estimated to be 2,141 kW, 6,205185 kWh, and 9,193 therms.  This indicates that approximately 79 percent of PG&E’s ex ante net kW savings and 94 percent of the net ex ante kWh savings are being realized.  There were no ex ante therm impacts.

· The gross realization rate for pump retrofits alone is 0.78 for kWh.  In general, this difference is due primarily to assigning some applications zero impacts and the differences in data segmentation between pre-repair and post-repair pump tests.

Refrigeration

· For the refrigeration end use, net impacts are 280 kW and 1,431,027 kWh.  Demand impacts have a realization rate of 85 percent and energy impacts a realization rate of 77 percent of ex ante impact estimates.

· Ex post impacts are lower than ex ante impacts due to the different methods used to estimate impacts.  Ex ante impacts were based on ideal design conditions while ex post impacts are based on actual operating pressure and percentage capacity measured at each site.

Greenhouse Heat Curtain

· For the greenhouse heat curtain end use, ex post net impacts were 771,514 therms with a net realization rate of 1.01.

· 
Recommendations to ORA

ECONorthwest recommends accepting the load impact claims as documented in the Study.

Data and Documentation Quality

Data

Files were provided on one compact disk, and no trouble was encountered reading the electronic files.    All of the analysis was performed and presented using Microsoft Excel with raw data provided in Access databases.  Detailed site write-ups were also included in the analysis spreadsheets that discuss the engineering calculations and sources of differences between the ex ante and ex post gross savings estimates. 

Documentation

ECONorthwest found that the study was well documented.  It provided thorough descriptions of methodology and helpful exhibits. Analyses mentioned in the body of the Study were included as appendices.

Replication and Analysis

The replication effort for this Study was confined to confirming claimed savings totals and reviewing the overall study methodology.  The methods used for the market needs study were also evaluated.  No technical review of the engineering analysis was performed.

Analytic Approaches of the Study

The Study utilizes project specific analysis to estimate gross and net impacts for a census of projects.  In all, 146 applications over 72 unique customers were analyzed in the Study. 

Pumping and Related End Use


Engineering Analysis

For pump repairs, gross savings impacts were estimated using pump test information for each site that had a pump repair.  The difference between pump pressure before and after repairs was used to calculate a ratio reflecting the change in pump efficiency resulting from the repair.  In order to estimate this ratio, good or fair pump test information was needed for tests done before and after the repair.
  In addition, this information was estimated by pump type (e.g., turbine, centrifugal, axial flow) and additional pump test information was utilized from PG&E’s pump test database.  Of the 52 candidate sites, 26 had good or fair pre- and post-repair pump test information.  The remaining sites utilized pump test information from PG&E’s pump test database, which has testing information by pump type from 1992 to 1997.  The OPE ratio was multiplied by overall energy usage to determine the energy impact associated with the pump repair.

The differences in horsepower input pre- and post-repair for 32 pumps were analyzed to determine if there was any demand impact for this program.  The horsepower differences for 32 sites with available data indicated a small increase in horsepower, but this increase was not statistically significant and demand impacts were set to zero for this program.

For micro-irrigation conversion, 48 applications across 14 customers were included in the program.  Gross impacts for these applications were estimated relying on on-site audit and pump test data.  These estimates were adjusted to reflect water requirements for different crop types and crop ages over time.  

Low pressure sprinkler nozzle and customized  applications each had one site that was analyzed in the Study.  The gross impacts for these sites were based on engineering analysis and on-site audit information.

Net-to-Gross Analysis

As per the retroactive waiver filed for this program, net impacts were calculated at a fixed rate of 75 percent of gross ex post impacts.  No additional analysis was done for the net-to-gross analysis.

Refrigeration End Use

Engineering Analysis

On site audits were conducted for all 6 of the sites rebated in this program.  A simplified engineering analysis was conducted based on the audit information and information obtained from plant managers.

Net-to-Gross Analysis

As per the retroactive waiver filed for this program, net impacts were calculated at a fixed rate of 75 percent of gross ex post impacts.  No additional analysis was done for the net-to-gross analysis.

Greenhouse Heat Curtain End Use

Engineering Analysis

On site audits were conducted for 15 of the 16 sites rebated in this program.  A simplified engineering analysis was conducted based on the audit information and information obtained from plant managers.

Net-to-Gross Analysis

As per the retroactive waiver filed for this program, net impacts were calculated at a fixed rate of 75 percent of gross ex post impacts.  No additional analysis was done for the net-to-gross analysis.

Market Needs Study

As part of the waiver requirements allowing the use of 0.75 net-to-gross ratio, PG&E was required to complete a market needs study for the agricultural sector (Study ID 405d).

In general, this is a thorough study analyzing survey data on agricultural customer market needs for adopting energy efficient technologies.  The study focused on agricultural customers in the pumping end use.  In this study, four hypothesis are presented relating to energy efficiency:

· Areas in which customers need assistance differ by customer size and weather zone.

· Preference for the type of assistance would differ by customer size and weather zone.

· Likely benefits from different types of assistance would differ by customer size and weather zone.

· Willingness to pay for the preferred type of assistance would differ by customer size and weather zone. 

These four hypotheses are not statistically tested but are addressed using survey data from a sample of 510 agricultural customers stratified by annual kWh usage.  An index was constructed from survey responses to  measure customer need in three different interest areas:

· Irrigation systems;

· Irrigation equipment maintenance;

· Water management.

The needs index was created from survey responses ranging from 1 (lowest) to 4 (highest) on the following three items:

· Awareness of ways to reduce irrigation energy use;

· Willingness to put in effort to learn more;

· Satisfaction with available information.

The grouping of the survey responses to form the index is referred to in the Study as conjoint analysis, although this technique is not what is generally considered conjoint analysis (as the authors admit).  A typical conjoint analysis would present respondents with several choices simultaneously, rather than individually as was done in the Study.

Once the indices were calculated, cluster analysis was used to determine specific areas where there was potential for improvement in addressing market needs.  The results were examined by both weather zone and customer size. 

The study also explores willingness of agricultural customers to pay for more information on how to improve energy efficiency.  This analysis, however, is based on a single survey question that does not suggest a dollar amount for payment, but rather a 1 to 4 scale on the likelihood of paying any amount for additional information.

The major conclusions of this study are: 

· 35 percent of agricultural customers felt the need for some type of assistance.  The majority of these customers needed some motivation to change their current practices and most suggested that they need help in irrigation design. 

· Only 7.5 to 12.5 percent of all customers are willing pay for additional information, regardless of the form used to provide the information.

· Smaller customers are more willing to respond to information provided by mail, but are less willing to pay for such assistance.  Medium-sized customers are more willing to pay for assistance provided by mail.

Additional conclusions were drawn regarding differences in preferences across customer size and interest areas.

Throughout report, there is no discussion of the statistical significance of the results, although they do discuss the relative precision of the overall stratified sample.  Given the small differences in index results across the sample groups, it seems unlikely that any of these differences are statistically significant, especially with only 30 large customers in the sample.

Overall, this is a thorough analysis that gets the most out of survey data and focuses resources where they are most needed.  One small issue is some of the language used to describe the analysis.  Setting up the report with hypothesis suggests that the hypotheses will be statistically tested at some point in the analysis.  Similarly, references to conjoint analysis, relative importance, and willingness to pay all suggest more rigorous statistical techniques than those ultimately used in the analysis, and the end result is more qualitative than these terms would imply.  This is a side issue, however.  The authors chose an innovative approach to address agricultural market needs and made the most of survey resources to identify and address these issues.

Replication Efforts

All of the utilized data sets and analysis was presented in Excel with raw data provided in Access databases.  ECONorthwest performed tabulations to ensure that the results presented in the study match those present in the final data set (Fnldata.xls) provided with the Study.  ECONorthwest did not review the engineering calculations supporting the ex post gross savings estimates for each site, but, instead verified that the results of the site-specific engineering analysis were appropriately incorporated into the study findings.

Review of Dataflow and Analytic Procedures

The Study paid careful attention to explaining why the ex post results differed from the ex ante estimates.  No problems were encountered during the verification of the analyses performed in the Study.

Modifications to Database and Analytical Procedures

ECONorthwest accepts the analyses as presented in the Study.  No data base or analytical modifications are recommended for the Study.

Recommended Changes to Filing Parameters

No changes are recommended for the filing parameters.  ECONorthwest advises ORA to accept the results put forth in the Study. 
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Customized Efficiency Options are also noted as a program option, but there is no provided description.





� The rating was determined by the pump tester, who is required to give a rating of good, fair, or poor for each pump test.
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