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PG&E – Study 402
Introduction and Executive Summary

This report is a Verification Report (“VR”) of the Pacific Gas & Electric Company’s (“PG&E”) impact evaluation (the “Study”) of gross and net energy impacts from energy efficiency measures installed under PG&E’s Pre-1998 Residential New Construction Program (alternatively referred to as the Comfort Home Program).  This Study was prepared by XENERGY, Inc., and Eley 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 to support the Study.  The third section reports the efforts in replicating the data flow and analytical approaches used by PG&E.  The fourth section details possible 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.

Program Studied

Pre-1998 Residential New Construction Program (“RNC”)

PG&E’s Pre-1998 RNC Program (also referred to as the Comfort Home Program) provided financial incentives to builders for the construction of energy efficient homes that exceeded baseline Title 24 energy efficiency standards.
  The Study includes energy efficiency measures installed in program years 1993 through 1997, with rebates paid in 1998.  A total of 3,418 energy efficient housing units
 were rebated under this program.  The three primary, measure groups included in the Study are:

•
HVAC (consisting primarily of high efficiency air conditioning and duct improvements);

•
Gas clothes drying; and

•
Gas cooking.





Methodologies

The Study estimates gross and net impacts for the RNC Program at the whole building end use level using:

•
On-site surveys conducted for a sampling frame of both participant and nonparticipant homes. 

•
Telephone surveys of builders of sampled homes.

 •
Gross savings estimated using a statistically adjusted engineering (“SAE”) model.  

•
Net program savings estimated using three approaches: 1) on a self-reporting basis; 2) from an efficiency choice model using binary choice and regression equations; and 3) by comparing participant and nonparticipant energy efficiency improvements.

No retroactive waivers were filed for this study.

Summary of Findings

The sampling, survey, and estimation methodologies employed in the analysis were judged to follow measurement Protocols set forth by the CPUC.  The following results summarize the main findings of the Study for the RNC Program as a whole and for each primary measure group.

Program Level Results

•
Gross realization rates are 1.265 for kW, 1.430 for kWh, and –6.396 for Therms

•
Ex ante net-to-gross ratios were 0.92, 0.82, and 2.66 for kW, kWh, and Therms, respectively.  Ex post net-to gross ratios are 0.72, 0.48, and –0.29 for kW, kWh, and Therms, respectively.

•
Ex post program net impacts are 2,110.6 kW, 2,756,271 kWh, and 37,098 Therms.  The net realization rates for kW, kWh, and Therms are 0.991, 0.831, and 0.689, respectively.

HVAC

•
Gross realization rates are 1.308 for kW, 0.958 for kWh, and 0.474 for Therms.

•
Ex ante net-to-gross ratios were 0.98, 0.98, and 1.00 for kW, kWh, and Therms, respectively.  Ex post net-to gross ratios are 0.79, 0.79, and 1.69 for kW, kWh, and Therms, respectively.

•
Ex post net impacts for HVAC measures are 1,983.4 kW, 1,562,407 kWh, and 91,948 Therms.  The net realization rates for kW, kWh, and Therms are 1.051, 0.770, and 0.799, respectively.

Gas Clothes Drying

•
Gross realization rates are 7.882 for kW, 3.993 for kWh, and 4.594 for Therms.

•
Ex ante net-to-gross ratios were 0.74 for kW, kWh, and Therms.  Ex post net-to gross ratios are 0.36 for kW, kWh, and Therms.

•
Ex post net impacts for gas clothes drying measures are 93.0 kW, 868,247 kWh, and –33,296 Therms.  The net realization rates for kW, kWh, and Therms are 3.845, 1.948, and 2.241, respectively.

Gas Cooking

•
Gross realization rates are 0.412 for kW, 1.012 for kWh, and 1.226 for Therms.

•
Ex ante net-to-gross ratios were 0.62 for kW, kWh, and Therms.  Ex post net-to gross ratios are 0.24 for kW, kWh, and Therms.

•
Ex post net impacts for gas cooking measures are 34.1 kW, 324,128 kWh, and –21,691 Therms.  The net realization rates are 0.157, 0.385, and 0.467, respectively.


Recommendations to ORA

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

Data and Documentation Quality

Data

Thirty-four programming or data files were provided in one 24.2 MB compact disk.  ECONorthwest encountered no problems reading the electronic files.  The analysis was performed primarily in SAS, with some summary tables and inputs (i.e., engineering parameters contained in “BLDGGEOM”) provided in Excel spreadsheets.  In addition, the input and output files from the Micropas building simulations were also provided compressed or zipped file format.

Documentation

ECONorthwest found the Study to be well documented.  Appendix D (Protocols Tables 6 and 7) was thorough and consistent with the reporting requirements of the Protocols.  Appendix E (Database Documentation) provided a thorough mapping of data flows, as well as a complete index of datasets.  The general layout and sufficient commenting throughout the SAS programming code appear conducive to replication efforts.  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 SAS programming code was reviewed for overall completeness, general layout, and compatibility with third party replication.  However, replication of SAS programming code was not undertaken as part of this verification report.  In addition, no technical review of the engineering analysis was performed.

Analytic Approaches of the Study

The Study utilizes site-specific survey results, engineering estimates, customer billing data, and weather data to estimate gross and net impacts.  

On-site surveys were conducted for a sampling frame consisting of 159 participant homes and 153 nonparticipant homes.  Duct tests on a subset of 149 homes, approximately equally divided between participants and nonparticipants, were also conducted.  In addition, builders of sampled homes were interviewed by telephone in an attempt to gather information to be used to develop estimates of self-reporting or to conduct the efficiency choice modeling, i.e., two of the three approaches used to measure net program savings.

Gross Savings

Gross savings were estimated from a statistically adjusted engineering (“SAE”) model.  That is, site specific engineering analysis,
 relying on the data captured in the on-site surveys, was used to calculate initial estimates of energy savings.  These initial engineering estimates were then combined with billing and weather data in a regression model to estimate adjustment coefficients.  The SAE adjustment coefficients are then applied to site specific engineering estimates, weighted to the program level, to determine the gross impacts for each measure.

Net Savings


The Study estimates net program savings using three approaches.  

1. The self-reporting approach relies on information reported in the builder telephone surveys.  In essence, the builders’ responses to survey questions regarding their reasons and intentions for installing energy efficiency measures are used to develop free-ridership ratios for each builder.  Following weighting to account for the number of homes built and estimated energy savings for each home, these free-ridership ratios are used to calculate “Implied” net-to-gross ratios.

2. The efficiency choice model also utilizes information captured in the builder telephone surveys, but combines that information with the site-specific data collected for the engineering and SAE models.  In addition, the efficiency choice model involves two equations.  One, a discrete choice equation, specified as a logit model, to explain program participation and develop self-selection correction coefficients (Mills ratios).  Two, a regression equation to explain efficiency improvements, after correcting for any possible self-selection bias, and calculate net-to-gross ratios.  Following this two stage process, these net-to-gross ratios are then applied to the gross savings at each sampled participant home, with the site-specific net savings weighted to a measure total.  (It should be noted that the efficiency choice model is used only for the estimation of net impacts for the HVAC measure; it is not applied to the gas dryer or gas cooking measures.)

3. A third, comparison-based approach relies on initial engineering estimates and SAE adjustment coefficients to estimate net-to-gross ratios by comparing participant and nonparticipant energy efficiency improvements.

The Study relies on the efficiency choice estimate of the net-to-gross ratio for HVAC measures, and relies on the self-reporting estimate of net-to-gross ratios for the gas clothes drying and gas cooking measures.
 

Replication Efforts

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

No problems were encountered during the review of the analyses performed in the Study.

Modifications to Database and Analytical Procedures

ECONorthwest accepts the analyses as presented in the Study.  No database 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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� Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs, as adopted by California Public Utility Commission (“CPUC”) Decision 93-05-063.


� These homes were constructed within California Energy Commission (“CEC”) climate zones 11, 12, and 13.


� It should be noted that PG&E verified and reported that the number of housing units reported in the program tracking system (3,418 homes) differed from the number of housing units contained in PG&E’s earnings summary tables (‘E-tables”, 3,742 homes).


Customized Efficiency Options are also noted as a program option, but there is no provided description.





� It should be noted, as PG&E has done in the footnote to Table 1-2, that the net-to-gross method employed in the study does not separate out free-ridership and spillover.


� Using building simulation modeling (specifically, Micropas simulation modeling) for HVAC measures and engineering algorithms for non-HVAC measures, these engineering estimates were determined as the difference between “as-built” energy usage and “referenced or base case” Title 24 energy usage.


� The Study reports that the comparison approach does not fare well for the gas clothes drying and gas cooking measures.  They cite high saturation levels for both participants and nonparticipants as a likely source of trouble.
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