ECONorthwest

888 SW Fifth Ave. - Suite 1460

Portland, Oregon 97204

(503) 222-6060

(503) 222-1504 (fax)

1996 DSM Earnings CLAIM 

Verification  Report - 1997 AEAP



Pacific Gas & Electric Company









�Table of Contents�

� TOC \o "1-4" �Introduction and Executive Summary	� GOTOBUTTON _Toc396275295  � PAGEREF _Toc396275295 �1��

Executive Summary	� GOTOBUTTON _Toc396275296  � PAGEREF _Toc396275296 �1��

Introduction	� GOTOBUTTON _Toc396275297  � PAGEREF _Toc396275297 �2��

Scope of Study	� GOTOBUTTON _Toc396275298  � PAGEREF _Toc396275298 �2��

Brief Description of Programs that Received Application Level Review	� GOTOBUTTON _Toc396275299  � PAGEREF _Toc396275299 �3��

Shared Savings Programs	� GOTOBUTTON _Toc396275300  � PAGEREF _Toc396275300 �3��

Performance Adder Programs	� GOTOBUTTON _Toc396275301  � PAGEREF _Toc396275301 �4��

Procedures for Application-Level Review	� GOTOBUTTON _Toc396275302  � PAGEREF _Toc396275302 �4��

Sampling	� GOTOBUTTON _Toc396275303  � PAGEREF _Toc396275303 �5��

Sample Design	� GOTOBUTTON _Toc396275304  � PAGEREF _Toc396275304 �5��

Nonresidential Energy Efficiency Programs	� GOTOBUTTON _Toc396275305  � PAGEREF _Toc396275305 �6��

New Construction Program	� GOTOBUTTON _Toc396275306  � PAGEREF _Toc396275306 �6��

Verification Ratios	� GOTOBUTTON _Toc396275307  � PAGEREF _Toc396275307 �7��

Engineering Review	� GOTOBUTTON _Toc396275308  � PAGEREF _Toc396275308 �7��

Replication for Nonresidential Energy Efficiency Programs	� GOTOBUTTON _Toc396275309  � PAGEREF _Toc396275309 �8��

Agricultural Energy Efficiency Programs	� GOTOBUTTON _Toc396275310  � PAGEREF _Toc396275310 �11��

Sampling Method / Size	� GOTOBUTTON _Toc396275311  � PAGEREF _Toc396275311 �11��

Replication Procedures	� GOTOBUTTON _Toc396275312  � PAGEREF _Toc396275312 �11��

Results	� GOTOBUTTON _Toc396275313  � PAGEREF _Toc396275313 �12��

Commercial and Industrial Energy Efficiency Programs	� GOTOBUTTON _Toc396275314  � PAGEREF _Toc396275314 �12��

Sampling Method / Size	� GOTOBUTTON _Toc396275315  � PAGEREF _Toc396275315 �12��

Replication Procedures	� GOTOBUTTON _Toc396275316  � PAGEREF _Toc396275316 �13��

Results	� GOTOBUTTON _Toc396275317  � PAGEREF _Toc396275317 �13��

Replication for New Construction Programs	� GOTOBUTTON _Toc396275318  � PAGEREF _Toc396275318 �14��

Nonresidential New Construction Shared Savings	� GOTOBUTTON _Toc396275319  � PAGEREF _Toc396275319 �14��

Sampling Method / Size	� GOTOBUTTON _Toc396275320  � PAGEREF _Toc396275320 �14��

Replication Procedures	� GOTOBUTTON _Toc396275321  � PAGEREF _Toc396275321 �14��

Results	� GOTOBUTTON _Toc396275322  � PAGEREF _Toc396275322 �15��

Nonresidential New Construction Performance Adder	� GOTOBUTTON _Toc396275323  � PAGEREF _Toc396275323 �16��

Sampling Method/Size	� GOTOBUTTON _Toc396275324  � PAGEREF _Toc396275324 �16��

Replication Procedures	� GOTOBUTTON _Toc396275325  � PAGEREF _Toc396275325 �16��

Results	� GOTOBUTTON _Toc396275326  � PAGEREF _Toc396275326 �16��

Residential New Construction Shared Savings	� GOTOBUTTON _Toc396275327  � PAGEREF _Toc396275327 �16��

Sampling Method/Size	� GOTOBUTTON _Toc396275328  � PAGEREF _Toc396275328 �16��

Replication Procedures	� GOTOBUTTON _Toc396275329  � PAGEREF _Toc396275329 �17��

Results	� GOTOBUTTON _Toc396275330  � PAGEREF _Toc396275330 �17��

Measure Cost Verification	� GOTOBUTTON _Toc396275331  � PAGEREF _Toc396275331 �17��

Procedures	� GOTOBUTTON _Toc396275332  � PAGEREF _Toc396275332 �18��

Results	� GOTOBUTTON _Toc396275333  � PAGEREF _Toc396275333 �18��

Administrative Cost Verification	� GOTOBUTTON _Toc396275334  � PAGEREF _Toc396275334 �19��

Procedure	� GOTOBUTTON _Toc396275335  � PAGEREF _Toc396275335 �19��

Results	� GOTOBUTTON _Toc396275336  � PAGEREF _Toc396275336 �19��

Review of Policy Documents	� GOTOBUTTON _Toc396275337  � PAGEREF _Toc396275337 �19��

Administrative Costs as a Share of Program Costs	� GOTOBUTTON _Toc396275338  � PAGEREF _Toc396275338 �21��

Peer Group Comparisons of Administrative Cost Ratios	� GOTOBUTTON _Toc396275339  � PAGEREF _Toc396275339 �23��

Earnings Calculation Process	� GOTOBUTTON _Toc396275340  � PAGEREF _Toc396275340 �26��

Shared Savings Programs	� GOTOBUTTON _Toc396275341  � PAGEREF _Toc396275341 �26��

Performance Earnings Basis Calculation	� GOTOBUTTON _Toc396275342  � PAGEREF _Toc396275342 �26��

Performance Adder Programs	� GOTOBUTTON _Toc396275343  � PAGEREF _Toc396275343 �27��

System and Documentation	� GOTOBUTTON _Toc396275344  � PAGEREF _Toc396275344 �27��

E-Table Adjustments	� GOTOBUTTON _Toc396275345  � PAGEREF _Toc396275345 �28��

Appendix A	� GOTOBUTTON _Toc396275346  � PAGEREF _Toc396275346 �29��

Engineering Review	� GOTOBUTTON _Toc396275347  � PAGEREF _Toc396275347 �29��

Direct Express Program	� GOTOBUTTON _Toc396275348  � PAGEREF _Toc396275348 �29��

T-8 Lamp And Electronic Ballast: 4-Foot	� GOTOBUTTON _Toc396275349  � PAGEREF _Toc396275349 �29��

T-8 Lamp And Electronic Ballast: 8-Foot	� GOTOBUTTON _Toc396275350  � PAGEREF _Toc396275350 �29��

Reflector For 4-Foot Lamp	� GOTOBUTTON _Toc396275351  � PAGEREF _Toc396275351 �29��

Reflector For 8-Foot Lamp	� GOTOBUTTON _Toc396275352  � PAGEREF _Toc396275352 �30��

Compact Fluorescent Hardware: 14-26	� GOTOBUTTON _Toc396275353  � PAGEREF _Toc396275353 �30��

Custom Agricultural, Commercial & Industrial	� GOTOBUTTON _Toc396275354  � PAGEREF _Toc396275354 �30��

Appendix B	� GOTOBUTTON _Toc396275355  � PAGEREF _Toc396275355 �32��

Commercial, Industrial & Agricultural Programs	� GOTOBUTTON _Toc396275356  � PAGEREF _Toc396275356 �32��

Appendix C	� GOTOBUTTON _Toc396275357  � PAGEREF _Toc396275357 �46��

��PG&E - 1996 Earnings Verification

Introduction and Executive Summary

Executive Summary

This study reports a review, by ECONorthwest, ECOTOPE, Inc., and Clarks Energy Services Corporation (CESC), of the data and procedures used by Pacific Gas & Electric Company (PG&E) in its DSM shareholder earnings claim application as substantiated by its Shareholder Incentive Recovery for Pacific Gas & Electric Company's 1996, 1995, and 1994 Demand-Side Management Programs Testimony and Appendices, as filed with the California Public Utilities Commission in May of 1996. This verification involves (1) review of claimed and verified resource savings and performance earnings basis (PEB) of programs, (2) review of administrative cost allocations and procedures, and (3) general review of the adequacy of earnings claim and annual report documentation.  The purpose of this study is to verify the earnings claim of PG&E of $32.296 million from their DSM programs for the year 1996.

The major findings of this review are:

Nonresidential Energy Efficiency Incentives Programs underwent application-level review; with ECOTOPE and CESC evaluating the engineering aspects behind the claimed gross savings and the incremental measure cost, while ECONorthwest completed the incentive payment verification.  ECONorthwest interpreted the results of the file review and found:

The audit of the observations contained in the Commercial/Industrial sample demonstrate that a reduction of $2.658 million should be made to PG&E’s total projected lifecycle shareholder earnings. 

Similarly, the audit of the observations contained in the Agricultural sample demonstrate that a reduction of $0.117 million should be made to PG&E’s total projected lifecycle shareholder earnings.

The Nonresidential New Construction Shared Savings Program underwent an application level review by ECOTOPE.  This program over-estimated Annual and Lifecycle Energy Savings by $0.243 million.

The Residential New Construction Shared Savings Program underwent an application level review by ECONorthwest, and did not have any significant changes.

The Nonresidential New Construction Performance Adder Program under went a file review by ECONorthwest, and was found to have underestimated it’s savings due to what was assumed to be a data entry error.

Although files were drawn for Residential New Construction Performance Adder program, it did not earn shareholder earnings since it did not pass the dual test (UC test failed).  Therefore, no file review was completed.

The administrative costs fall within an acceptable range in comparison to other utilities, and adequate accounting procedures appear to be in place.  It does not appear that administrative costs have been inappropriately allocated.

Throughout the verification process there was an evident effort on the part of PG&E to report findings accurately.  Tracking exactly what PG&E did from the documentation provided sometimes proved difficult, however.  In an effort to make the entire process go more smoothly, PG&E appointed one individual as the coordinator through whom all communications and data requests were funnelled.  ECONorthwest was always able to contact one individual at PG&E, who knew at all times the status and importance of specific data requests.  This individual also was responsible for ensuring that the people at PG&E working on the data requests were aware of the timeline involved.  ECONorthwest found this system to work smoothly, and found that it improved the speed of data request processing. 

Introduction

The verification of this claim was a multi-step process.  In addition to a detailed application-level verification of selected Shared Savings Programs, other DSM programs with earnings claims also were evaluated.  The majority of these other programs are Performance Adder Programs.  Their claims were not as large as the shared savings programs, the Nonresidential New Construction program did receive a file level review which was administered by ECONorthwest.  The administrative costs of all programs also were evaluated.

Scope of Study

Nonresidential Energy Efficiency Incentive Shared Savings Programs contributed $22.150 million to the $32.296 million earnings claim, or about 71%.  This program was divided into Commercial, Industrial, and Agricultural sectors that individually contained a number of programs including Retrofit Express, Retrofit Efficiency Options, Customized Incentives, and PowerSaving Partners Programs.  The Commercial, Industrial, and Agricultural Retrofit Express and Customized Incentives programs were the main focus of our verification effort.  We completed an analysis of individual applications for the Retrofit Express, Retrofit Efficiency Options, and PowerSaving Partners programs and formed comparisons between our results and those reported by PG&E.  ECOTOPE and CESC performed an engineering review of the Commercial, Industrial, and Agricultural programs, verifying both the claimed savings and the incremental measure cost.  ECONorthwest verified the claimed incentives, at the file level, for these programs respectively.

New Construction programs, both Residential and Nonresidential, were unique in 1995 due to the fact that they fell into both the Shared Savings and the Performance Adder categories.  Due to decision 94-10-059 all contracts submitted after October 26, 1994, fall under the Shared Savings earnings mechanism, while applications for rebates paid in 1995 committed to prior to this date, are subject to the 1994 Performance Adder mechanism.  The earnings claimed by the Shared Savings Nonresidential New Construction program totals $7.561 million and the Performance Adder Nonresidential New Construction Program claim is $.125 million.  The Shared Savings Residential New Construction Claim is $.392 million.  The Performance Adder Residential New Construction failed to pass the dual test (UC test failed), therefore this program did not earn shareholder earnings and, consequently, did not undergo a file review.  ECOTOPE performed the engineering review of Nonresidential New Construction that is discussed below.

The remaining Shared Savings Programs is the Residential Appliance Efficiency Program.  The earnings claim for this program totaled $0.994 million.  Due to the small claims and the time constraints involved with this verification, it did not undergo review.

Energy Management Services Programs (Residential, Commercial, Industrial, and Agricultural), and Direct Assistance Programs are all Performance Adder Programs.  The earnings claim from the remaining Performance Adder Programs totaled $1.080 million.  Because of the nature of Performance Adder Programs and their low earnings claim, the analysis of these remaining programs emphasize verification of administrative costs.

Brief Description of Programs that Received Application Level Review

Shared Savings Programs

The Nonresidential Energy Efficiency Incentives Program is divided into three sectors: Commercial, Industrial, and Agricultural.  PG&E administers all three sectors within individual program types.  The utility reports several types of programs that underwent file review: two direct rebate programs (Retrofit Express Program and Retrofit Efficiency Options) and two custom rebate programs (Customized Incentives Program and PowerSaving Partners (for C and I only)).   

The Retrofit Express Program offers rebates for the installation of fixtures in the following categories: lighting, air conditioning, refrigeration and food service, and motors.  The Agricultural category was not offered to new customers in 1996 but applications that began the process before 1995 were honored.   The incentives are specific to the item installed.  The program is marketed by PG&E representatives as well as manufacturers, retailers, and distributors.  The target market for this program is small and medium-sized Commercial customers, although all Commercial, Industrial and Agricultural customers are allowed to participate.  

The Retrofit Efficiency Options Program offers incentives or low interest financing to customers who install specific energy measures.  This program offers rebates on complex measures that are not offered in the Express Program, and provides the customer with a simpler application process than the Custom Program in previous years.  For example, the PG&E representatives or customers are able to complete the application calculations themselves in a relatively short period of time (significant difference from the Customized Incentives Program).  This program is marketed through PG&E representatives.    

The Customized Incentives Program was not offered to new customers in 1996 but applications that began the process before 1995 were honored.  The 1994 program offered monetary incentives for customers trying to save either gas or electricity through large or complex project design.  The base incentives were calculated using a rebate per unit of gas or electricity saved.  In addition, bonuses were available for early completion of the project.  This program targeted all customers who had large projects that would not have been implemented without additional funding from PG&E.  

The PowerSaving Partners Program is a bidding program agreed to as part of the January 1990 collaborative agreement.  PG&E worked with energy service companies (ESCOs) as well as customers and regulators to develop the program.  It was open to a diverse target market.  Different sections of the PowerSaving Partners program are included as part of other programs such as Nonresidential Energy Efficiency Program as well as Residential Energy Efficiency Program.   

Performance Adder Programs

The 1994 Nonresidential New Construction Program targeted buildings governed by Title 24 standards.  Incentives were given to builders, owners, developers, and contractors who exceeded Title 24 standards for energy efficiency.  The incentives consisted of design support, efficiency recommendations, and financial rebates.

Procedures for Application-Level Review

The review procedures followed by ECONorthwest, ECOTOPE, and CESC for the Commercial, Industrial, and Agricultural Retrofit and Customized programs employed the following steps.  The application-level review of Nonresidential Energy Efficiency Incentives and the Nonresidential New Construction was done by ECONorthwest, ECOTOPE and CESC.  Departures from these steps are discussed in the context of each program.

Identify the claimed performance measures in the database for the applications in a sample drawn for each program.  Potential performance measures include measure counts, annual and lifecycle energy savings (kilowatt hours, kilowatts, therms), incentives, measure costs and incremental measure costs.  The purpose of this step is to verify that field and application data matches that present in the database used to calculate earnings claims.

Locate the documentation in the sample files to check claimed performance measures.  Verify calculations of the performance earnings basis if possible.

Compare claimed performance to verified performance.  Determine the direction of impact on the earnings claim of verified changes.

The Commercial, Industrial and Agricultural sectors of the Nonresidential Energy Incentives Programs and the Shared Savings Nonresidential New Construction Program received application-level review by ECONorthwest, ECOTOPE and CESC.  ECOTOPE and CESC completed the engineering review of the claimed gross savings and incremental measure cost, while ECONorthwest’s attention centered on the claimed incentives.  ECONorthwest completed the full file review of the Performance adder Nonresidential New Construction and the Shared Savings Residential New Construction.  The verification by ECONorthwest was completed as follows:

PG&E provided ECONorthwest with a database of all of the participants in the individual programs.  

A stratified sample was drawn by ECOTOPE.

PG&E submitted copies of these applications to ECONorthwest.

The applications were evaluated for verification of annual energy savings (kilowatt hours, kilowatts, therms), incentives, measure costs and incremental measure costs.

ECOTOPE and CESC provided ECONorthwest with the results of their engineering verification, and ECONorthwest integrated the data sets.  

The total resource benefits, utility incentive costs, participant incremental costs and utility administrative costs were calculated for the applicable programs resulting in the total performance earnings basis.  

The results calculated by ECONorthwest were compared to the results claimed by PG&E.  

From this process, a detailed comparison of the applications and the population database was completed by ECOTOPE.

Sampling

Sample Design

A stratified random sample was drawn for most programs.  The stratification variable was an index value taken from the incremental annual savings for each application.  The PG&E tracking system estimated kWh, kW, and therms saved.  Marginal cost tables from the 1996 AEAP Proceedings Testimony and Appendices were also used (Exhibit PG&E/1, May 1, 1996).  This process effectively weights the savings in proportion to their life cycle value.  This allows the sampling to include files which are dominated by one type of savings estimate.  It is important to remember that this is a seed variable which is used primarily to develop the sample.  Its impact on the final assessment and on the verification rates is limited to the sample size and stratification design generated, based on the characteristics of  this pooled variable.

The significance tests and verification ratios are estimated from the actual values observed in the files and the actual claims submitted in each category by the utility in the AEAP Filing.

The following tables present descriptive statistics by program by strata of the Savings variable.

Nonresidential Energy Efficiency Programs

ECONorthwest sampled 114 applications for application level review.  These files were promptly sent in full and arrived on April 23, 1997.

Table 1:  Nonresidential Energy Efficiency Incentives Programs Descriptive Statistics

�

New Construction Program

ECONorthwest sampled 33 applications from the Nonresidential New Construction Shared Savings Program, 17 applications from the Nonresidential New Construction Performance Adder program, 43 applications from the Residential New Construction Shared Savings Programs, and 33 applications from the Residential New Construction Performance Adder.  These files were promptly sent in full and arrived on April 23, 1997.  



Table 2:  New Construction Programs Descriptive Statistics �



Verification Ratios

Verification ratios are calculated for each item reviewed in each program.  This ratio was calculated by comparing the sum of the claimed savings in the sample with the sum of the verified savings.  Thus, any correction is included as an alteration in the claimed savings, incremental measure cost, or the incentive.  The resulting altered values for each item are summed prior to comparing them with the total claimed item.

Each of these sums is computed for each strata.  Stratification weights are applied to the individual values to provided a corrected weighted sum for both utility-claimed values and for the verified values from the engineering review.  The ratio between these two totals is the verification ratio.  The mean and standard deviation of this ratio allow a t-statistic to be computed (based on the null hypothesis which assumes the verification ratio to be 1.)  This hypothesis assumes that the utility claims cancel each other out and result in no net change in the load impact claims, net benefits, or program earnings claims.

Engineering Review

ECOTOPE and CESC conducted an engineering review on each selected sampled file in the context of the specific program and type of savings claim.  Files involving programs in which incentives were paid for pre-arranged rebated products (such as some certain lighting fixtures, efficient motors, etc.), the savings calculations are determined by Advice Filings used by the utility to demonstrate its program to the CAPUC (Advice Letter No. 1999-G/4540-E, October 1, 1995).  For these programs, the prescriptive energy conservation measures and estimated savings were compared against the normalized values in the Advice Filing for consistency with the engineering assumptions and savings calculations.

An alternative engineering analysis was used for custom measures in which the utility’s conservation program was based on a direct engineering review of the specific set of proposed measures for a particular file, or alterations implied by the engineering standards associated with that end use or piece of equipment.  These custom measures dominated the new construction sites in the PG&E program, where the Title 24 standard is used as a base case.  These projects involved custom engineering calculations for high efficiency controls or HVAC equipment.

The industrial sector similarly uses the custom program to design energy efficient processes which are partly supported by the utility’s conservation program.  The engineering was reviewed for each file, documenting hours of operating, overall changes in connected load, and consistency with the Advice Filing and/or standard engineering practice for the particular implied load. 

 For all custom incentive applications a review of the deferred savings claims were made. This review checked the base production of the facility before the utility sponsored improvements.  Savings were calculated using this level of production as a base and the reduction in energy use per unit of production as the basis for the load impact estimates.  Where the upgrades resulted in increased production no savings were allowed for this new production increment. While the status of these deferred savings is not resolved this interpretation is consistent with reviews conducted in other utility DSM programs throughout California.

In addition, the measure costs included in each file were reviewed for consistency with the filed Measure Costs included in the CADMAC Measure Cost Study (Xenergy, 1996) and the DEER database (CEC, 95).  These two sources represent a compendium of incremental measure costs.  While these costs are not intended to reflect individual program decisions, they do provide a strong basis for reviewing incremental measure costs associated with rebated prescriptive measures for the commercial and industrial sectors.

The engineering review was conducted for the entire CIA energy efficiency program.  The agricultural sector was reviewed separately and commercial/industrial were reviewed together.  As a result the verification ratio for the commercial/industrial sector was combined.  In all cases, incremental measure costs for the conservation measures and incentives were reviewed.  However, changes to the incremental costs were made only in the cases where measures were prescriptive and the cost reported was inconsistent with the data sets.  This was not a large problem; however, the standardized data sets cannot be appropriately applied to custom measures in the commercial or industrial sectors.  

The residential new construction program was reviewed for measure costs only since it was in effect a rebate program where savings claims were derived from the Advice Filing.

Replication for Nonresidential Energy Efficiency Programs

Retrofit Express

PG&E provided the applications separated into Commercial, Industrial, and Agricultural sectors.  There is no indication on the forms as to which sector  the application actually belongs.  ECONorthwest based the review on the assumption that PG&E had placed these files in the correct sector.  In addition, there are distinct building types that have different energy savings associated with the same measures.  ECONorthwest has requested in the past that a building type designation be placed on the application.  The building type often is not obvious from the name of the customer.  ECONorthwest used the building designation inferred by the database values used by PG&E.       

For each application, ECONorthwest verified that the rebate amount was calculated correctly by multiplying the number of units purchased by the rebate amount, using the rebate tables found on the customer application form.

The number of units purchased also was verified by receipts included with each application.

ECONorthwest and ECOTOPE verified the measure costs using the receipts provided with the application, and cross tabulating them with a comparative measure cost database produced by ECOTOPE.�

ECONorthwest evaluated the utility’s claimed measure cost method.

Measure savings were verified for each application by ECOTOPE.  The following savings categories were verified:  annual kWh, kW, and therms.  (See the Engineering Review Section)

ECOTOPE verified the incremental measure costs using the appropriate Economic Summary and Measure Impact Tables, in conjunction with the receipts in the application and Technical Documentation for each measure (Technical Documentation from Advice Filing 1867-G/1841-E October 1994  and prior years).

With minor variations, these procedural steps were followed for each of the three sectors within the Retrofit Express.

Retrofit Customized

For each application, ECONorthwest verified that the rebate amount was calculated correctly, by reproducing the Project Cost and the Potential Incentives, as presented in the Documentation Worksheet of each file, and taking the lesser of the Total Potential Incentives or 50% of Project cost.

ECONorthwest evaluated the utility’s claimed measure cost method.

Measure savings were verified for each application by ECOTOPE and CESC.  The following savings categories were verified:  annual kWh, kW, and therms.

ECOTOPE and CESC verified the incremental measure costs using the appropriate Economic Summary and Measure Impact Tables, in conjunction with the receipts in the application and Technical Documentation for each measure (Technical Documentation from Advice Filing 1867-G/1841-E October 1994  and prior years).

With minor variations, these procedural steps were followed for each of the three sectors within the Retrofit Express.

PowerSaving Partners

Due to the highly individualized nature of the PowerSaving Partners Program, these files required a different verification technique than the other Nonresidential Energy Efficiency Programs.  

For each site ECONorthwest reviewed the Installation Year Store Invoice Calculations, Pre-and Post-Installation Records, Payment Stream Calculations, and Participant Costs.  

The rebate is based on the annual kWh savings and an agreed upon price per kWh between PG&E and the customer over a time period of ten years.  The rebate was verified using information provided in the application as well as a spreadsheet provided by PG&E, upon request, containing payment growth indexes specified in the contract between PG&E and the customer.    

ECONorthwest evaluated the utility’s claimed measure cost method.

Measure savings were verified for each application by ECOTOPE and CESC.  The following savings categories were verified:  annual kWh, kW, and therms.  (See the Engineering Review Section)

ECOTOPE and CESC verified the incremental measure costs using the appropriate Economic Summary and Measure Impact Tables, in conjunction with the receipts in the application and Technical Documentation for each measure  (Technical Documentation from Advice Filing 1867-G/1841-E October 1994  and prior years).

Measure Costs were verified using receipts provided with the application and correspondence between the utility and the customer.  For this program, Measure Cost and Incremental Measure Cost are the same by definition.

In any file where an adjustment was made to either the engineering analysis or the measure cost, an explanation of the change and, to the extent possible, a recalculation was produced.  This record is contained in Appendix A and B for each program reviewed.  These modifications were entered into the database for purposes of calculating the verification ratios and t-statistics for each program.

Agricultural Energy Efficiency Programs

Sampling Method / Size

Of the three sectors of the Nonresidential Energy Efficiency Incentives programs, PG&E claims the lowest earnings for the Agricultural sector, $0.603 million for all Agricultural Energy Efficiency Programs.  The Agricultural Energy Efficiency Programs have the smallest number of participants.  Table 3 displays the disaggregation of Agricultural customers into five sample strata.

Table 3:  Sampling Distribution for the Agricultural Energy Efficiency Programs 

�

Replication Procedures

This sector was reviewed separately because of various difficulties experienced in the past with assessing the savings from these files.  A separate field review was planned.  This was not performed; however, careful attention to the pump curves and specifications was paid.  The reduction to the overall verification rate for kWh of about 5%, while significant, did not approach the reduction to overall therms savings predicted by the engineering in the files by approximately 75% to the overall savings claim.  This large reduction was primarily due to recalculations of envelope energy savings in various aspects end uses in of the agricultural sector.

Table 4 reports the means and standard deviations by stratum for the key variables.  The “Reported” columns contain the values that were reported by PG&E in the database while the “Revised” columns reflect the changes made to these values by ECONorthwest, ECOTOPE, and CESC as a result of the paper verification process.

�Table 4:  Agricultural Energy Efficiency Programs, Means of Key Components by Stratum

�

Results

After ECONorthwest and CESC collected and updated the key variables, verification rates and their associated sample error was expanded to the population by ECOTOPE.  Two-tailed t-tests and verification rates were then calculated.  These results are reported in Table 5.



Table 5:  Verification Results of the Agricultural Program

�

Commercial and Industrial Energy Efficiency Programs

Sampling Method / Size

The Commercial and Industrial sector claims the largest earnings, $21.547 million for all Commercial and Industrial Energy Efficiency Programs.  The largest number of customers in the Nonresidential Energy Efficiency Programs is in the Commercial sector.  Table 6 displays the disaggregation of Commercial and Industrial customers into eight sample strata.

�Table 6:  Sampling Distribution for the Commercial and Industrial Energy Efficiency Programs 

�

Replication Procedures

ECONorthwest, ECOTOPE, and CESC followed the procedures outlined in Protocol Audit Procedures for the file review of the Commercial and Industrial Energy Efficiency Programs.  The results are reported in Appendix A and B.

Table 7 reports the means and standard deviations by stratum for the key variables.  The “Reported” columns contain the values that were reported by PG&E in their database while the “Revised” columns reflect the changes made to these values by ECONorthwest, ECOTOPE, and CESC as a result of the paper verification process.

Table 7:  Commercial/Industrial Energy Efficiency Programs, Means of Key Components

�

Results

The statistical analysis performed on the Agricultural programs was repeated for the Commercial and Industrial program.  ECOTOPE then conducted a two tailed t-tests and verification rates were then calculated.  The results are reported in Table 8.  Adjustments made to the commercial/industrial programs totaled approximately 7% to the kWh and approximately 15% to the therms claimed.  No significant adjustment was made to kW.  Measure costs were similarly adjusted to reflect the overall energy savings of approximately 10% less than the files implied.  The incentives were correctly calculated and required no significant adjustments.

Table 8:  Verification Results of the Commercial/Industrial Programs

�

Replication for New Construction Programs

Nonresidential New Construction Shared Savings

Sampling Method / Size

The numbers of participants in both the sample and the population are listed in Table 9.  Table 9 displays the disaggregation of Nonresidential New Construction customers in to seven strata.  

Table 9:  Sampling Distribution for the Nonresidential New Construction Shared Savings Program

�

Replication Procedures

ECOTOPE performed the engineering based replication for the Nonresidential New Construction Program.  The results are discussed in Appendix A and B.

Table 10 reports the means and standard deviations by stratum for the key variables.  The “Reported” columns contain the values that were reported by PG&E in their database while the “Revised” columns reflect the changes made to these values by ECOTOPE as a result of the paper verification process.







Table 10:  Nonresidential New Construction Shared Savings, Means of Key Components

�

Results

ECOTOPE then conducted a two tailed t-tests and verification rates were then calculated.  The results are reported in Table 11.  As with the other programs, a modest reduction of slightly more than about 3.5% was made to the kWh implied by the claimed savings. A slight comparable decrease increase in kW savings load impacts was also made.  No savings were claimed for gas savings under this program.

The PG&E Nonresidential New Construction program uses a whole building format.  This made review of measure cost uncertain in about 50% of the cases.  Since the data was based on a partial review, no results or verification ratios were computed.  The incentive program faced the same difficulties and was treated similarly.

Table 11:  Verification Results of the Nonresidential New Construction Program

�

Nonresidential New Construction Performance Adder

Sampling Method/Size

Due to the small number of observation in the population, 17 observations, ECONorthwest simply completed a file review on the population itself.  Table 12 report the means, standard deviations and sum by stratum for the key variables.  The “Claimed” column contains the values that were reported by PG&E in their database while the “Corrected” columns reflect the changes made to these values by ECONorthwest as a result of the paper verification process.

Table 12:  Nonresidential New Construction Performance Adder, Means of Key Components

�

Replication Procedures

The only difference between the claimed and the corrected savings, had to do with a supposed data entry problem.  For application number SVT2139, the population database, as supplied by PG&E, had a savings of 129,138 kWh.  However, in the actual file 729,138 kWh was justified.  Therefore having  no other justification for the error, we assumed it was mis-typed into the database.  Also, as can be seen in Table 12 above, the incentives were unchanged.

Results

The results should be accepted as file, with the exception of application number SVT2139, which should be corrected to represent the above stated discrepancy.

Residential New Construction Shared Savings

Sampling Method/Size

The number of Participants in the both the sample and the population are listed in Table 13.  Table 13 displays the disaggregation of the Residential New Construction Shared Savings Program in to six strata.

Table 13:  Sampling Distribution for the Residential New Construction Shared Savings Programs 

�

Replication Procedures

Table 14 reports the means and standard deviations by stratum for the key variables.  The “Reported” columns contain the values that were reported by PG&E in their database while the “Revised” columns reflect the changes made to these values by ECONorthwest as a result of the paper verification process.

Table 14:  Residential New Construction Shared Savings, Means of Key Components by Stratum

�

Results

This is a measure based program; however, no savings were computed in the files.  Only the number of measures were calculated.  No verification of savings implications could be conducted, but an incentive review was conducted which resulted in no significant change.  The summary results of this review are shown in Table 15.

Table 15:  Residential New Construction Verification Summary

�

Measure Cost Verification

Due to the important role that measure costs and incremental measure costs play in the earnings calculations and the E and D Tables, it is necessary to verify the method used to obtain the measure cost and whether any adjustments to the costs are necessary.

Procedures

ECOTOPE reviewed the incremental measure costs as part of the file verification process of the Commercial, Industrial, and Agricultural Energy Efficiency Programs.  The adjustments that were made to the incremental measure costs are displayed in the previous sections.

ECONorthwest evaluated PG&E’s measure cost method based on the definition provided in the M&E Protocol C  Tables, the implied method as provided by PG&E March 28, 1997 (see Appendix C), and the files themselves.  The definition is as follows:

Measure Cost estimates must be based on (a) costs shown on collected customer invoices adjustments to calculate incremental measure costs, or if not available, (b) incremental costs collected and reported in the biennial Measure Cost Study filed by the California DSM Measurement Advisory Committee (CADMAC), or if not available, (c) incremental measure costs collected and used to conduct customer cost-effective analysis, or if not available, (d) estimates of incremental measure costs filed in the target earnings forecast.

Results

For Nonresidential Energy Efficiency Programs, PG&E was found to be in compliance with the M&E Protocols.

For Retrofit Express programs, PG&E defined incremental cost as the “incremental materials and contract labor cost.”  The assumption for controls and add-on equipment, were that incremental cost is equal to full cost.  This is true for lighting as well.  Incremental cost is equal to full cost because, for energy saving reasons, functional equipment is being replaced.  For other end uses, such as refrigeration and motors, the program assumes that incremental cost is the incremental materials and labor costs because equipment is being replaced on burnout.  The sources of the data are the CADMAC Measure Cost study or cost estimates from references such as MotorMaster and vendor surveys.

For Power Savings Partners the incremental costs used for this program were developed form incremental costs for other nonresidential PG&E programs for the same end-use, by size of customer, and by sector.  This method creates a weighted average incremental cost by end-use, customer size, and sector.  This assumes that the mix of measures by end-use in the PSP program and other PG&E programs is similar for each sector and customer size category.  The actual customer costs were used to when available.

For New Construction Programs, PG&E was found to be in compliance with M&E Protocols.

Nonresidential New Construction program used equipment costs which were based on information gathered during PG&E’s 1991 - 1993 programs and from the Measurement Cost Study sponsored by CADMAC.  Additional data, from the California Energy Commission and the Washington State Energy Office, was evaluated to substantiate vendor information.  This cost information was analyzed and used to develop an average incremental cost for equipment in the four primary end-use categories: lighting, cooling, motors, and refrigeration.

The Residential New Construction define incremental cost as the cost difference between the action taken due to the existence of the program and what the participant would have done in the absence of the program.  For air conditioning, it was assumed that in the absence of the program, builders would not have installed an AC unit with SEER’s greater than 0.2 above the SEER used in their Title 24 compliance.  Therefore, a base case SEER level was determined by the applicants Title 24 run as submitted for the applicants permit.  In order to participate, the applicant would have had to exceed the Title 24 SEER by 1.5 SEER.  Incremental cost then, was the difference between the Title 24 SEER AC and the installed SEER AC.  For HVAC, PG&E assumed that in the absence of the program, HVAC contractors would have followed the standard practice when installing HVAC Ducts and not followed the enhanced installation procedures as specified by PG&E.  Therefore, the additional costs above standard practice included contractor labor and equipment, is used for the incremental cost.

Administrative Cost Verification

Due to the important role that administrative costs play in the earning calculations, it is necessary to verify how these administrative costs are obtained and whether any adjustments to the costs are necessary.  This is the second year that PG&E has fully implemented a comprehensive administrative costs reporting system using a time reporting system called “positive time reporting.”  It is upon the implementation of this system that ECONorthwest focused the administrative cost review.

Procedure

One of the most difficult aspects of the verification process is the review of the allocation of administrative costs between individual programs and program elements, and to DSM generally.  Our procedure for evaluating the administrative cost allocation process has three elements.  

A review of available documents that describe the cost allocation process in addition to a discussion of the implementation of the cost allocation system

A comparison, across programs, of administrative costs relative to project expenditures 

Comparison, across utilities, of administrative costs associated with gross program categories

Results

Review of Policy Documents

Administrative costs are primarily labor costs; hence, the allocation of staff time across DSM programs, and between DSM and other utility activities is the most important aspect of a review of administrative costs.  An administrative cost management process thus should have the following elements in some form:

A system for continuously accounting for employee time spent on individual programs and projects.  Ideally, this is achieved through time-sheets filed weekly by employees, in which the employee accounts for his/her time by project/activity number.  Alternatively (but less desirably) this can be achieved by periodic surveys of employees to establish proper time allocation percentages;

A system for monitoring and periodically reviewing the employees' reported time allocations.  Typically this is achieved by calculating performance statistics, by employee, and by activity;  

A system for rapidly redeploying staff time from surplus areas to deficit areas;

An internal incentive structure that rewards accurate accounting of staff and other administrative cost allocations.

PG&E has fully implemented a system for the 1996 program year that achieves most of these goals.  The process is as follows:

An accounting manual was developed with  numeric codes assigned to different tasks and individual programs.  All of the Marketing and Sales Division employees have a copy of this accounting manual.  Other departments are given the manual or necessary sections as needed.  

 Each week, affected staff members are required to complete time cards using the manual to assign numeric codes to the activity and programs they had worked on during that week.    

The time card data was then entered into the Time Entry System (payroll system) in quarter hour increments.  Any time that could not be allocated in quarter hour increments is placed in an activity code called "unreported time."  

Any employee who did not fill in a time card had their hours for that week placed in unreported time.  A decision is then made to either find the employee and ask them to reproduce the time card, or leave the hours in unreported time, based on the number of hours and the frequency of unreported time cards.      

There is an activity code titled "administrative activity" into which items and activities benefiting all programs (e.g., copy paper) were placed.  This section is divided across programs based on the labor allocation.

Invoices that are received from outside vendors are routed to the project manager.  When this invoice is reviewed for payment, an accounting breakdown is attached that charges the costs to the appropriate activity.

The Time Entry System is directly linked to their General Ledger, and the labor costs and expenses were directly transferred into the General Ledger.  

The recorded costs are pulled directly from the General Ledger into a report called the Prorations Report.  It is this Prorations Report that determines the allocations of labor and material costs across programs for the earnings claim.  

What makes this different from a couple of years ago, is not the process but the data that goes into the process.  Although PG&E has previously queried the general ledger to get a Prorations Report, past prorations were based on surveys done by the program managers approximating how much time each employee would spend on which programs, with quarterly re-evaluations of those surveys.  The key difference is that PG&E is now using actual labor hours resulting in a more accurate labor and expense cost allocation system.  

Administrative Costs as a Share of Program Costs

A disaggregation of total and contract administrative costs by program is displayed in Table 16. "Contract" administrative costs appear to refer to administrative costs incurred through the use of outside contractors who provide administrative services.  With a contract, more assurance is given that the contractors are actually working on DSM projects, and if embedded in a competitive bidding process, there is some assurance that total costs are contained as well.  For residential programs, a large portion of the administrative costs is contract costs (total contract costs are over 80 percent of the total administrative costs for all residential programs) providing increased confidence that the residential administrative costs are relatively "hard" costs.  For nonresidential programs, contract costs represent a much lower percentage of total costs (total contract costs are approximately 45 percent of the total administrative costs for all nonresidential programs) so that PG&E's internal cost allocation system plays a more important role.

�Table 16:  1996 Administrative Costs by DSM Program 

�



Program administrative costs (which includes hardware costs) are further compared to program incentives and total program costs (which includes rate incentives, shareholder earnings and other costs).  These costs, along with the ratio of administrative to total costs, are presented in Table 17.  There is a wide range of values for this ratio showing the extreme differences in cost allocation based on the program type.  For example the largest programs, CIA Incentives has a relatively low administrative costs ratios, albeit more than double that of last years, while the majority of other programs within the Nonresidential sector have high administrative cost ratios.  Because of the enormity of these three programs, the overall Nonresidential Programs ratio is quite low.

�Table 17:  1996 PG&E DSM Program Costs - Electric and Gas ($000’s)

�



Peer Group Comparisons of Administrative Cost Ratios

In Table 18 recorded costs and benefits data from the Annual Summary Report on Demand-Side Management Programs in  1996, 1995 and 1996 (Table E-1), are tabulated by utility.  The utility administrative costs and measurement costs (UAC) are presented as percentages of various normalizing quantities, including utility incentive costs (UIC), net incremental measure costs (NIMC), and net total resource benefits (NTRB), all of which are (arguably) alternative measures of the scale of the activities conducted by the utilities.  In the final panel of the table, these ratios are compared to the average of these ratios across the four utilities.  Only ratios that exceed the mean by more than 50 percent, or are smaller than the mean by more than 50 percent are flagged as, respectively, "high" or "low".  (Others cannot be calculated because the divisor is zero.)  Thus, the criteria for detecting deviations from typical practice are quite generous.  

With these threshold values, PG&E's administrative cost ratios are quite similar to those of other utilities.   The only area in which PG&E's administrative costs are particularly high was the ratio of  UAC to NIMC for New Construction Programs and the ratio of UAN to NTRB for the Energy Management Services Program.  Because the New Construction program is a Shared Savings Program and higher administrative costs lead to a smaller PEB, it is in the utilities best interests to maintain a low ratio.  In addition, in this case, this ratio may be somewhat deceiving.  The comparison is among three utilities instead of all four due to SoCal Gas's lack of a corresponding program.  Due to the low earnings claim of these programs, the utilities incentive to keep the administrative costs low and the low overall costs for PG&E, the "High" rating for this ratio is not a concern. Similarly for the Energy Management Program,  because the nature of the program and the low earnings claim, the “High” UAC to NTRB ratio is not a concern.

The three largest programs, Commercial, Industrial, and Agricultural Energy Efficiency Programs has a low UAC to NIMC ratio in comparison to other utilities.  This is a concern because these are all Shared Savings Programs and account for the majority of PG&E's 1996 earnings claim.  Low administrative costs tend to raise shareholder earnings.  Due to the implementation of the new labor allocation system, however, PG&E should have an accurate allocation of labor costs and should have been able to maintain increased control over costs to keep them within budget.

In all, the comparison suggests that administrative costs were probably not reallocated inappropriately to Shared Savings or Performance Adder Programs.

�Table 18:  Peer Review of 1996 DSM Administration Expenditures

�



Earnings Calculation Process

Shared Savings Programs

The earnings calculation used for PG&E's Shared Savings Programs is not easily replicated.  However, one can discuss the basic structure of the process.  There are two steps: 

The program accomplishments are compared to a minimum performance standard and a determination is made as to whether the program receives a penalty, no action is taken, or shareholder incentives are claimed.

 The earnings, or penalty, is then calculated for each program.

For each Shared Savings program, the lifecycle energy savings of DSM measures for 1996 must be calculated.  For the rebate programs, the energy savings are based on pre-determined values in the Advice Filing (1867-G/1481-E and the update 1867-G-A/1481-E-A).  The energy savings estimates for the custom measures are calculated in the customer applications.  These values are then converted into lifecycle avoided costs and lifecycle net benefits.  

Each program must then pass the Total Resource Cost (TRC) test and a portfolio level Performance Earnings Basis (PEB) must be calculated.  The PEB is defined as net avoided costs minus the sum of utility administrative cost, two-thirds of net participant cost, one-third of the customer rebate, and measurement costs.  If a program fails the TRC test, with a positive PEB, remove the PEB from the portfolio.  If a program fails the TRC test with a negative value, it must be left in the portfolio.  

Portfolios must meet 75 percent of the target PEB to claim earnings.  If the portfolio PEB falls between 0 and 75 percent of the target, no earnings are claimed on that portfolio, and if the PEB falls below 0 a penalty is assessed.   

Penalties, if applicable, are calculated as the amount that falls below zero, up to 100 percent of the total utility expenditures for that portfolio.  

Earnings, if applicable, are calculated as the flat SSR multiplied by the PEB.  The SSR for 1996 is 30 percent.�

Performance Earnings Basis Calculation

The Performance Earnings Basis is calculated as:

PEB = ACnet - (UAC + (2/3) * PCnet) + ((1/3) * UIC) + MC)

where,

ACnet  is the Net Present Value Avoided Costs calculated from the programs actual energy savings accomplishments from DSM measures installed in 1996

UAC is the Utility Administrative Cost

PCnet is the Net Participant Cost (Incremental Measure Cost)

UIC is the Utility Incentive Cost (Rebate Amount)

MC is the Measure Cost (Customer Cost)

ECONorthwest has examined the components of this calculation.  

Performance Adder Programs

Earnings claims for Performance Adder Programs are calculated as follows:

Equity and Services Programs:  The incentive is calculated  as five percent of the program expenditures over the ratio of the current year average utility costs per MWh or Therm to the prior year costs.    

New construction programs: Decision 94-10-059 requires that contracts committed to after October 26, 1994 fall under the Shared Savings Mechanism.  Only applications agreed to before this date still are subject to the Performance Adder earnings claim calculation.  The incentives are based on a rate that varies with the extent to which the building exceeds Title 24 standards.  This rate is multiplied by utility-recorded expenditures to calculate the shareholder incentive.  

The way earnings are calculated for Shared Savings Programs compared to that of Performance Adder Programs leads to an incentive to allocate administrative costs away from Shared Savings and toward Performance Adder Programs.  PG&E appears not to have improperly shifted administrative costs.

System and Documentation

We have described above the strengths and weaknesses of the PG&E DSM Annual Report.  PG&E appears to have successfully tracked and maintained its programs for the 1996 year.

In summary, the data provided by PG&E was generally accurate.  The main problems were found in inconsistencies in the Economic Summary Sheet Tables and seemingly random human errors in individual files.  The earnings claims of the programs that were verified through this process over-reported energy savings in both the Commercial and Industrial sectors of the Nonresidential Energy Efficiency Programs.  (These two sectors in the EE programs comprise 83 percent of the entire earnings claim.) The administrative costs of the utility are reasonable in comparison to other utilities.  With the positive time-reporting system currently in place ECONorthwest has a higher confidence level in PG&E's administrative costs than in previous years.

E-Table Adjustments

This verification produced values designed to be used to adjust the savings claims in the E-Tables.  Table 19 summarizes the savings per unit in each of the nonresidential program elements.  The IEEI and CEEI claims have been separated for this purpose, although the level of adjustment and the significance were calculated together, as previous discussed.



TABLE 19:  E-TABLE GROSS LOAD IMPACT ADJUSTMENTS��Program�Load Type�Impact Adjustment��CEEI�kWh�.913���kW�1.000���Therm�.825��IEEI�kWh�.948���kW�1.000���Therm�.895��AEEI�kWh�.951���kW�.979���Therm�.243��NRNC�kWh�.978���kW�.954��

�Appendix

Appendix A

Engineering Review

Direct Express Program

We conducted an engineering review of the Retrofit Express program for 1995 and 1996.  There are major flaws in some portions of the lighting program. These areas are within "T-8 Lamp and Electronic Ballast (Fixture and Efficiency Modification or New Fixture)," "Reflectors (Fixture Efficiency Modification)," and "Compact Fluorescent."

T-8 Lamp And Electronic Ballast: 4-Foot

According to the Advice Letter No. 1921-G/1540-E, "T-8 LAMP AND ELECTRONIC BALLAST: 4-FOOT" includes:



Baseline Condition�Proposed Condition��(2) F40T12 lamps with energy saving magnetic ballast�(2) F32T8 with electronic ballast��(3) F40T12 lamps with energy saving magnetic ballast�(3) F32T8 with electronic ballast��

Some of the coupon files are based (1) lamp and (4) lamp retrofits that are not provided for and are not eligible to participate in this program.

T-8 Lamp And Electronic Ballast: 8-Foot

According to the Advice Letter No. 1921-G/1540-E, "T-8 LAMP AND ELECTRONIC BALLAST: 8-FOOT" includes:

Baseline Condition�Proposed Condition��(2) F96T12 lamps with energy saving magnetic ballast�(2) F96T8 with electronic ballast��(2) F96T12 lamps with energy saving magnetic ballast�(4) F32T8 with electronic ballast��

Some of the coupon files are based on (1) lamp, (3) lamp and (4) lamp retrofits that are not provided for the program.

Reflector For 4-Foot Lamp

According to the Advice Letter No. 1921-G/1540-E, "REFLECTOR FOR 4-FOOT LAMP" includes:

Baseline Condition�Proposed Condition��(3) F40T12 lamps with energy saving magnetic ballast�(2) F40T12 lamps with energy saving magnetic ballast��

Some of the coupon files are based on (2) to (1) lamp, (4) to (3) lamp, and (4) to (2) lamp retrofits, and should be disallowed.

Reflector For 8-Foot Lamp

According to the Advice Letter No. 1921-G/1540-E, "REFLECTOR FOR 8-FOOT LAMP" includes:

Baseline Condition�Proposed Condition��(3) F96T12 lamps with energy saving magnetic ballast�(3) F96T12 lamps with energy saving magnetic ballast��

Some of the coupon files are based on (2) to (1) lamp, (4) to (3) lamp, and (4) to (2) retrofit that are not provided for under the terms of this program.  In addition, some of the coupon files are based on the retrofit of 8-foot fluorescent lamp fixtures to 4-foot fixtures retrofit; also not provided for under this program.

Compact Fluorescent Hardware: 14-26

According to the Advice Letter No. 1921-G/1540-E, "COMPACT FLUORESCENT HARDWARE: 14-26" includes:



Baseline Condition�Proposed Condition��(1) 75-watt lamp�(1) 14-26 watt compact fluorescent lamp with energy saving magnetic ballast��

Some of the coupon files are based on (1) lamp to (2) 13 watt compact fluorescent lamp that are not provided for in the program.

The files only describe the number of lamps replaced or removed according to the application form. The baseline conditions were rarely noted (although this information could be gleaned from invoices in a few cases).  Therefore, the true energy savings and incremental cost could not be calculated.

The program should describe the baseline conditions as well as the proposed conditions to accurately calculate energy savings and incremental costs.

Custom Agricultural, Commercial & Industrial 

We conducted an engineering review of the custom measures.  In addition, savings for several commercial building files were calculated by hand. This seems inappropriate when computer modeling tools are easy to use and inexpensive. Computer modeling, such as DOE2 or ASEAM, is well established.  When the baseline is compared to the consumption information, it will yield an accurate analysis that is not possible with hand calculations.

For several files, the energy-efficiency measure consists of improvements to compressed air equipment.  The calculation procedures are not well established. In those cases, the utility should monitor the energy consumption and power profile of the compressors to estimate the savings.

For two files, the calculation included deferred savings.  For these files, we removed the deferred saving by matching the production rates between the baseline and production conditions.

Seldom did the baseline calculations consider the actual billing information or measured values. The true energy savings could vary from the estimated amounts. For one file, the claimed saving was 98% of the consumption use which is impossible for the situation.�

Appendix B

Commercial, Industrial & Agricultural Programs



Coupon Number: AFB1000

Approximately 50% savings from stopping leaks!  No adjustment made.

�kW�kWh�Therms�Cost��Claimed Amount�123.81�1130333�0�167863��Adjusted Amount�123.81�1130333�0�167863��

Coupon Number: AXJ6005

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�0�884376�786962��Adjusted Amount�0�0�884376�786962��

Coupon Number: CFB3031

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�2745476�0�397200��Adjusted Amount�0�2754476�0�393200��

Coupon Number: CHP4028

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�224921�0�17021.66��Adjusted Amount�0�224921�0�17021.66��

Coupon Number: CJN9020

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�0�230232�1463847��Adjusted Amount�0�0�230232�1463847��

Coupon Number: CJN9027

Excluded the deferred savings from the calculation.

�kW�kWh�Therms�Cost��Claimed Amount�0�1485598�0�804729��Adjusted Amount�0�1430032.36�0�804729��See Engineering Notes in Appendix A.



Coupon Number: CJN9055

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�1744117�0�303062.76��Adjusted Amount�0�1744117�0�303062.76��

Coupon Number: CJN9056

Excluded the deferred savings from the calculation.

�kW�kWh�Therms�Cost��Claimed Amount�0�1594664�0�631401.46��Adjusted Amount�0�1131313�0�631401.46��See Engineering Notes in Appendix A.



Coupon Number: CJN9076

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�1369527�0�79135��Adjusted Amount�0�1369527�0�39567.5��

Coupon Number: CJQ1905

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�0�320311�170378��Adjusted Amount�0�0�320311�170378��

Coupon Number: CJQ1926

Coupon saving is based on DOE2 energy modeling. However, the file did not contain the inputs which the simulation was based on.  No adjustment made.

�kW�kWh�Therms�Cost��Claimed Amount�0�901763�535543�1647923.77��Adjusted Amount�0�901763�535543�1647923.77��See Engineering Notes in Appendix A.



Coupon Number: CJT1897

No Trace 600 runs that calculations are based on - unable to verify costs. No adjustment made.

�kW�kWh�Therms�Cost��Claimed Amount�0�883150�45769�289138��Adjusted Amount�0�883150�0�0��

Coupon Number: CJT1899

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�2413183�394334�381664��Adjusted Amount�0�2413183�394334�381664��

Coupon Number: CNL4047

The stated load factor of 90 percent would exceed the annual electric energy (kWh) by 5- fold. Baselined the model with consumption data and adjusted saving with a  load factor of 20 percent.

�kW�kWh�Therms�Cost��Claimed Amount�0�1715732�0�275260��Adjusted Amount�0�569938�0�275260��See Engineering Notes in Appendix A.



Coupon Number: CPS4004

Missing pages from Trace input and output runs.

�kW�kWh�Therms�Cost��Claimed Amount�0�0�240800�590548��Adjusted Amount�0�0�240800�590548��

Coupon Number: CPS4019

This proposed measure use a water economizer cooling to reduce chiller load for a large university campus.  

The calculation for energy savings assumes 100 percent coincidental use of the water economizer with the cooling load for the campus. When outside temperature is below 49 degrees, the new cooling towers reduce the returned chilled water for partial free cooling with (and sometimes without) the absorption chiller.   The assumption of 100 percent coincidental use is incorrect. For example in January, the Percent Energy Saving is 90 percent but, only 25 percent of the time does the weather fall below 49 degrees between 09:00 to 16:00 based on from the bin weather information.  The cooling load occurs during warmer weather (above 49 degrees) during normal working hours when internal loads are high. True coincidental loads are much lower than stated.   To determine the Revised Saving, I assumed a coincidental use based on bin weather information and time of use, then multiplying it by the Proposed Savings.



�kW�kWh�Therms�Cost��Claimed Amount�0�0�297738�334000��Adjusted Amount�0�0�38017�334000��See Engineering Notes in Appendix A.



Coupon Number: CTC2011

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�3786000�0�296941.16��Adjusted Amount�0�3786000�0�296941.16��

Coupon Number: CTC2070

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�205.97�2206768�0�344458��Adjusted Amount�205.97�2206768�0�344458��

Coupon Number: CTC2093

No supporting calculations for Gin #6, therefore we will allow savings based on Gin #4 as shown.

�kW�kWh�Therms�Cost��Claimed Amount�0�159757�0�42670.2��Adjusted Amount�0�33991�0�42670.2��

Coupon Number: CTK8119

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�82942�0�25248.48��Adjusted Amount�0�82942�0�25248.48��

Coupon Number: CTM4054

Report OK.



�kW�kWh�Therms�Cost��Claimed Amount�0�0�195008�115462.59��Adjusted Amount�0�0�195008�115462.59��

Coupon Number: CTR4040

Incomplete billing history - Cannot verify savings of 94%.

�kW�kWh�Therms�Cost��Claimed Amount�0�0�164955�17937.18��Adjusted Amount�0�0�0�0��

Coupon Number: CVP6057

The "SJSU Reasonableness Calculation CVP6057" by Salas only shows motor savings and that all kWh savings estimated are based on the motors running 8760 hours per year as a baseline.  We feel that this is unreasonable for such a large facility with a control system in place.  Even simple time clocks could do the proposed kWh savings.  Therefore we cut the kWh savings by 50% to 467,382.

�kW�kWh�Therms�Cost��Claimed Amount�0�934763�181648�2036091��Adjusted Amount�0�467382�181648�203609��

Coupon Number: CVT3015

Measure 2: Install Automatic Purger on refrigeration system.

This measure assumes a manual purge every month. If the purge occurred every day, the claimed savings would drop significantly.  Is it standard to purge monthly?  No adjustment made.

�kW�kWh�Therms�Cost��Claimed Amount�0�2355833�0�417845��Adjusted Amount�0�2355833�0�417845��

Coupon Number: CXN4034

Propane Tank Pad.  Reduced cost by $6800.

�kW�kWh�Therms�Cost��Claimed Amount�0�674523�0�148454.07��Adjusted Amount�0�674523�0�13200��

Coupon Number: DHB6031

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�52.13�425492�0�64963.23��Adjusted Amount�52.13�425492�0�40747��

Coupon Number: DJG2015

Report OK.



�kW�kWh�Therms�Cost��Claimed Amount�0.19�4398�0�2054��Adjusted Amount�0.19�4398�0�2054��

Coupon Number: DJG2112

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0.7�2931�0�426.75��Adjusted Amount�0.7�2931�0�426.75��

Coupon Number: DJG2149

Receipt does not separate material costs.  Could not verify material costs.

�kW�kWh�Therms�Cost��Claimed Amount�80.9�426610�0�120027.48��Adjusted Amount�80.9�426610�0�120027.48��See Engineering Notes in Appendix A.



Coupon Number: DJG2174

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�82533�0�4573.14��Adjusted Amount�0�82533�0�4573.14��

Coupon Number: DJG2212

Receipt does not indicate whether it is for material only.  Fixture count for 4-foot fixtures onsite does not match amount/number on receipt.  No adjustment made.

�kW�kWh�Therms�Cost��Claimed Amount�129.11�586541�0�247664.06��Adjusted Amount�129.11�586541�0�247664.06��See Engineering Notes in Appendix A.



Coupon Number: DJN1326

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�1.25�10922�0�1209��Adjusted Amount�1.25�10922�0�1209��

Coupon Number: DJN1404

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�8.61�51244�0�8072.95��Adjusted Amount�8.61�51244�0�8072.95��

Coupon Number: DJN1482

Cannot verify material costs through receipts that were submitted.

�kW�kWh�Therms�Cost��Claimed Amount�13.92�152851�0�14486.17��Adjusted Amount�13.92�152851�0�14486.17��See Engineering Notes in Appendix A.



Coupon Number: DJQ8391

Appears OK.

�kW�kWh�Therms�Cost��Claimed Amount�157.8�943092�0�191080��Adjusted Amount�14.94�89280�0�3810.96��

Coupon Number: DJQ9103

No Field Verification Checklist.

�kW�kWh�Therms�Cost��Claimed Amount�1.23�12915�0�1515.27��Adjusted Amount�1.23�12915�0�1515.27��See Engineering Notes in Appendix A.



Coupon Number: DJQ9207

4-foot lamp and ballast replacement:  Lamp count on receipt is 2665 instead of 2656 lamps.  839 - 2' x 4' fixtures were counted on receipt (this includes -3 on fifth floor).

�kW�kWh�Therms�Cost��Claimed Amount�20.45�103584�0�24742.9��Adjusted Amount�20.52�103935�0�24826.74��See Engineering Notes in Appendix A.



Coupon Number: DNQ6206

Incorrect account number on Field Verification Checklist.  4-foot lamps should be 1596 instead of 1601. Incorrect application number on Field Verification Checklist.

�kW�kWh�Therms�Cost��Claimed Amount�65.67�331043�0�32526.25��Adjusted Amount�65.5176�330263�0�32492.9455��See Engineering Notes in Appendix A.



Coupon Number: DNR5386

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�9.01�94649�0�13749.69��Adjusted Amount�9.01�94649�0�13749.69��

Coupon Number: DNR5445

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�222.08�1305601�0�283691.2��Adjusted Amount�222.08�1305601�0�283691.2��

Coupon Number: DNR6178

No Field Verification Checklist.

�kW�kWh�Therms�Cost��Claimed Amount�2.65�16988�0�6092.51��Adjusted Amount�2.65�16988�0�6092.51��See Engineering Notes in Appendix A.



Coupon Number: DNR6183

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�7.01�35619�0�5276.02��Adjusted Amount�7.01�35619�0�5276.02��

Coupon Number: DNR6206

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�0�35014�0�1953��Adjusted Amount�0�35014�0�1953��

Coupon Number: DNR6234

Corrected quantities from field survey.

�kW�kWh�Therms�Cost��Claimed Amount�315.83�1632875�0�548127��Adjusted Amount�315�1628590�0�546798��See Engineering Notes in Appendix A.



Coupon Number: DNR6287

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�224.69�1342720�0�57793��Adjusted Amount�224.69�1342720�0�57793��

Coupon Number: DNR6335

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�15.17�159429�0�18170.36��Adjusted Amount�15.17�159429�0�18170.36��

Coupon Number: DPS5164

Receipts/documentation are very poor.  Numbers appear to be OK.

�kW�kWh�Therms�Cost��Claimed Amount�1.07�7478�0�1306.89��Adjusted Amount�1.07�7478�0�1306.89��See Engineering Notes in Appendix A.



Coupon Number: DPS6035

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�3.02�21237�0�3977.97��Adjusted Amount�3.02�21237�0�3977.97��



Coupon Number: DPS6060

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�6.01�42208�0�6251.44��Adjusted Amount�6.01�42208�0�6251.44��

Coupon Number: DPS6151

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�274.48�1640272�0�64820.51��Adjusted Amount�274.48�1640272�0�64820.51��

Coupon Number: DRG3442

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�162.19�1132176�0�179419.08��Adjusted Amount�162.19�1132176�0�179419.08��

Coupon Number: DRG3472

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�39.76�203817�0�34421.53��Adjusted Amount�39.76�203817�0�34421.53��

Coupon Number: DRG3478

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�242.55�1475442�0�221007.17��Adjusted Amount�242.55�1475442�0�221007.17��

Coupon Number: DRG3497

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�29.04�179743�0�39821.86��Adjusted Amount�29.04�179743�0�39821.86��

Coupon Number: DRG3518

Receipt or manufacturer's spec. sheet does not specify "non-electric condensate evaporator.  True Food Service is listed under "Manufacturers" in 1995 Program Description.

�kW�kWh�Therms�Cost��Claimed Amount�0.1�1681�0�2185��Adjusted Amount�0.1�1681�0�285��See Engineering Notes in Appendix A.



Coupon Number: DRG4228

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�1.35�9345�0�438��Adjusted Amount�1.35�9345�0�438��



Coupon Number: DRG4312

Adjustment made based on Advice Letter.

�kW�kWh�Therms�Cost��Claimed Amount�675.15�1890420�0�196535��Adjusted Amount�652�1446368�0�196535��See Engineering Notes in Appendix A.



Coupon Number: DRG4499

Receipts do not delineate fixture description such as 4-foot, 3-lamp fixture with T-8, F032.  Used worse-case scenario (2 lamps per fixture) to calculate program savings and material costs.  No adjustment made.

�kW�kWh�Therms�Cost��Claimed Amount�32.05�167683�0�34196.71��Adjusted Amount�32.05�167683�0�34196.71��See Engineering Notes in Appendix A.



Coupon Number: DRN4592

The receipts and/or written records do not contain enough information to review this file.  Program costs are for removing one lamp of a 3-lamp fixture and its associated ballast for 4-foot fixtures.  This appears to be the work that was performed on this project.  The application should indicate twice as many "installed" lamps (lamp & ballast) as "removed" lamps (reflectors).  Application has almost the same number for both categories.  No adjustment.

�kW�kWh�Therms�Cost��Claimed Amount�321.29�1909736�0�231189��Adjusted Amount�321.29�1909736�0�231189��

Coupon Number: DRN4654

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�79.2�475200�0�29066.4��Adjusted Amount�79.2�475200�0�29066.4��

Coupon Number: DTC8513

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�4.9�29724�0�23216��Adjusted Amount�8.3�28203.8�0�23216��

Coupon Number: DTC8837

Material cost for Set-Back Programmable Thermostat on application should be $361.34.  Field Verification Checklist and supporting documentation is stamped TC 8837 but is probably OK.  Incorrect material cost for thermostats on receipt.

�kW�kWh�Therms�Cost��Claimed Amount�1.85�13503�0�5284��Adjusted Amount�1.85�13503�0�5345.34��See Engineering Notes in Appendix A.



Coupon Number: DTC8898

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�50.04�260237�0�46197��Adjusted Amount�50.14�26237�0�24638��

Coupon Number: DTC8916

Used "Hospital" category to calculate amount for listed fixtures.  No adjustment made.

�kW�kWh�Therms�Cost��Claimed Amount�8.16�49168�0�15109��Adjusted Amount�8.16�49168�0�15109��See Engineering Notes in Appendix A.



Coupon Number: DTK4324

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�100.53�506578�0�92747.73��Adjusted Amount�100.53�506578�0�92747.73��

Coupon Number: DTK5018

73 ea. (4) F32T8, delamping 7ea fixtures from (4) F40T12 to (2) F32T8, 360 ea. (2)F92T12 to (4)F32T12, 1 ea. (1) F30T12 to (1) F25T8, 1 ea. (1) F20T12 to (1) F17T8, 1 ea. (2) F72T12 to 4F25T8, 1ea. (1) F72T12 to (2) F25T8, 2 ea. (2)F72T12 to (2)F25T8 does not qualify as per Advice Letter.

�kW�kWh�Therms�Cost��Claimed Amount�23.67�141502�0�23216��Adjusted Amount�23.67�141502�0�23216��See Engineering Notes in Appendix A.



Coupon Number: DTK5199

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�1.25�1335.6�0�2900��Adjusted Amount�1.25�1335.6�0�2900��

Coupon Number: DTM6128

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�2.3�13764�0�2534.55��Adjusted Amount�2.3�13764�0�2534.55��

Coupon Number: DVP6008

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�6.09�36200�0�6296��Adjusted Amount�6.09�36200�0�6296��

Coupon Number: DVP6035

Incorrect address on Inspection Checklist.  Receipts do not delineate fixture description but some fixture information was handwritten on receipt and application.  No adjustment made.

�kW�kWh�Therms�Cost��Claimed Amount�11.09�66446�0�11321��Adjusted Amount�11.09�66446�0�11321��See Engineering Notes in Appendix A.



Coupon Number: DVP7409

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�13.4�140940�0�21451��Adjusted Amount�13.4�140940�0�21451��

Coupon Number: DVP7410

Incorrect application number on Field Verification Checklist.  No adjustment made.

�kW�kWh�Therms�Cost��Claimed Amount�15.29�160128�0�20169.48��Adjusted Amount�15.29�160128�0�20169.48��See Engineering Notes in Appendix A.



Coupon Number: DVT2208

Receipt does not separate material costs.  2' lamp reflectors were included with 4' lamp reflectors. Disallowed 500 reflectors because they were not identified on the invoice.

�kW�kWh�Therms�Cost��Claimed Amount�36.05�182566�0�20246.32��Adjusted Amount�21.6�109820�0�19986.59��See Engineering Notes in Appendix A.



Coupon Number: DVT6450

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�8.26�51860�0�11540.73��Adjusted Amount�8.26�51860�0�11540.73��

Coupon Number: DVT6483

Report OK.

�kW�kWh�Therms�Cost��Claimed Amount�1.12�7896�0�809.05��Adjusted Amount�1.12�7896�0�809.05��



�

���Appendix C

�



�ECOTOPE reviewed the Utility Advice Filings, the California Energy Commission database (updated in 1996), and the Xenergy CADMAC Measured Cost study.  These three sources were used to construct a matrix.  This matrix was then used to compare measured costs within each utility’s program and across the utility’s programs.

�Information based on "Pacific Gas and Electric Company 1997 Annual Earnings Assessment Proceeding Shareholder Incentive Recovery for Pacific Gas and Electric Company's 1996, 1995 and 1994 Demand-Side Management Programs Testimony and Appendices."
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