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PG&E - 1998 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 filed with the California Public Utilities Commission in May of 1999. This verification involves (1) a review of claimed and verified resource savings and performance earnings basis (PEB) of programs, (2) a review of administrative cost allocations and procedures, and (3) a 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 $26.946 million from its pre-1998 DSM programs that had incentives paid in 1998
.

The major findings of this review are:

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

The audit of the observations contained in the Commercial Energy Efficiency Incentives (CEEI) sample indicates that a reduction of $1.463 million should be made to PG&E’s total projected lifecycle shareholder earnings. 

The audit of the observations contained in the Industrial Energy Efficiency Incentives (IEEI) sample indicates that a reduction of $2.515 million should be made to PG&E’s total projected lifecycle shareholder earnings.

Similarly, the audit of the observations contained in the Agricultural Energy Efficiency Incentives (AEEI) sample indicates that a reduction of $0.033 million should be made to PG&E’s total projected lifecycle shareholder earnings.

· The Nonresidential New Construction (NRNC) Shared Savings (SS) Program underwent an application level review by ECOTOPE and ECONorthwest.  This program over-estimated Annual and Lifecycle Energy Savings resulting in a reduction in shareholder earnings of  $2.289 million.

· The Shared Savings Residential New Construction Claim failed to meet minimum performance standards, therefore this program did not earn shareholder earnings and consequently did not undergo a file review.

· The administrative costs fall within an acceptable range in comparison to other utilities and other program years.  Adequate accounting procedures appear to be in place as well.  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 precisely what PG&E did from the documentation provided sometimes proved difficult, however. 

Introduction

The verification of this claim was a multi-step process.  A detailed verification of application files was performed on selected Shared Savings Programs.  PG&E’s first earnings claim on pre-1998 Performance Adder programs did not receive a file level review due to the relatively small scale of this portion of the claimed savings.

Scope of Study

Nonresidential Energy Efficiency Incentive Shared Savings Programs contributed $16.003 million to the $26.946 million earnings claim, or about 59.4 % of the total.  This program is divided into Commercial, Industrial, and Agricultural sectors that individually contained a number of programs. ECONorthwest, ECOTOPE, and CESC completed an analysis of individual applications for the Retrofit Express, Retrofit Efficiency Options, Advanced Performance Options, Customized Energy Options, and PowerSaving Partners Shared Savings programs and formed comparisons between the verified results and those reported by PG&E.  ECOTOPE and CESC performed an engineering review of the Commercial, Industrial, and Agricultural programs, verifying the claimed savings.  ECONorthwest verified the claimed incentives and incremental measure costs, at the file level, for these programs respectively.

The Nonresidential New Construction programs covered in this review is similar to that reviewed in previous years due to the fact that they fell into both the Shared Savings and the Performance Adder categories.  The earnings claimed by the Shared Savings portion of the Nonresidential New Construction program totals $10.721 million and the Performance Adder Nonresidential New Construction Program claim is $0.222 million. ORA’s consultants only reviewed the Shared Savings component of the Nonresidential New Construction Program.  

Brief Description of Programs that Received Application Level Review

PG&E’s Shared Savings Programs provide for the installation of energy efficient equipment that results in the energy savings along with improved output levels for Commercial, Industrial, and Agricultural customers and improved living standards for residential customers.  

Energy Efficiency Incentive Programs

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 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 was used by 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 Customer Efficiency Options (CEO) Program, formerly known as the Enhanced Industrial Energy Efficiency Program, offers technical, financial, and follow-up services to complement or create individual customer energy, environmental, and productivity improvement plans. 
The Advanced Performance Options (APO) Program was introduced in 1996, and is targeted at custom energy efficiency retrofit projects which could not be covered under the Retrofit Efficiency Options or Retrofit Express Programs.  The APO Program provides participants with a rigorous technical analysis of their proposed projects prior to project initiation.  

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.   
Nonresidential New Construction Programs
The 1997 Prescriptive Program was available to any projects demonstrating compliance with Title 24 using prescriptive methods.  Incentives were offered for a wide range of technologies (with an emphasis on lighting technologies).  

The Performance Program targets commercial buildings, prisons, hospitals and high-rise residential buildings using the performance method of compliance with California Title 24.  Incentives are paid based on the follow factors: (1) the percent of energy reduction below Title 24 standards, and (2) the time period in which energy reduction is achieved.  
The Refrigeration Warehouse Program offered incentives for high efficiency refrigeration equipment, system design, electric distribution improvements, and other cost effective measures in new commercial, industrial, and agricultural construction.  This program has been combined by the utility with the New Construction Programs for the purposes of evaluating this savings claim. 

Other Nonresdiential New Construction Programs reviewed in this verification include the Performance by Design-Hospital Program and the Thermal Energy Storage (Off-Peak Cooling – New Construction) Program.

Procedures for Application-Level Review

The review performed by ECONorthwest, ECOTOPE, and CESC involved the following steps:

· PG&E provided ECONorthwest and ECOTOPE with a database of all of the participant-application files in the individual programs.  

· A stratified random sample of these files was drawn by ECOTOPE using standard statistical procedures.

· PG&E provided copies of the documentation associated with each file (“applications“) to ECONorthwest and ECOTOPE.

· The claimed performance measures in the database were identified.  Potential performance measures included measure counts, annual and lifecycle energy savings (kilowatt hours, kilowatts, therms), incentives and incremental measure costs.

· The documentation in the sample files were reviewed in order to check the claimed performance measures.  ECONorthwest completed the file level review of the incentives and the incremental measure cost, while ECOTOPE and CESC verified the annual energy savings using engineering analysis.

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

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

· Verification ratios are calculated for the each program and tests for significance are performed to determine if the verification results are statistically different from the claimed amounts.

· ECONorthwest compared the claimed performance to the verified performance, and determined the size and direction of recommended changes in the earnings claim.

· The savings claims included in the application files provided by PG&E were compared to the savings claims made by the utility in its E-tables filed in May.  Discrepancies between the claims in the application files and those presented in the E-tables were resolved with the help of the utility so that the verification adjustments could be made on load impact claims consistent with the results obtained from PG&E’s tracking system. 

The details of the sampling and application review are discussed below.  Departures from these steps are discussed in the context of each program.

Sampling

Sample Design

A stratified random sample of applications was drawn for all programs.  For the PG&E programs, the stratification variable used was avoided cost.  This variable was provided by the utility and was the aggregate value of all the avoided cost (kWh, kW, Therms) in each application.  The stratification variable is used as a seed variable to develop the sample.  Its impact on the final assessment and on the verification rates is limited to its indirect effects on the number of strata, the stratum boundaries, and the sample size within each stratum.

The sample design process begins by determining the optimum size for the census stratum, consisting of the applications with the highest stratification-variable values.  The Delenius-Hodges frequency square root technique is applied to the remaining population to determine the optimal number of sample strata and their boundaries.  This technique starts by dividing the population into numerous, narrow strata.  These strata are then aggregated in such a way that the cumulative square root of the frequencies within the narrow strata are approximately equal in the aggregated strata.  The Delenius-Hodges technique is applied on the natural logarithm of the stratification variable and the resulting stratum boundaries are transformed back to stratification variable levels by taking their antilogs.  The Neyman allocation technique is then applied to determine optimal stratum sample sizes in the sample strata.  Under the Neyman allocation, the sample size for a given stratum, h, as a proportion of the sample size for all strata, is calculated as 
[image: image1.wmf] where Nh is the population of stratum h and Sh is the standard deviation of the stratification variable in stratum h.  For most programs, the overall sample size is chosen to achieve 90 percent confidence of sample means being within 10 percent of population means.
The number of strata and their boundaries are defined by the claimed levels of the performance variable.  The sample size is determined from the variance of a Bernoulli distribution with an assumed probability of 0.9875 (i.e. an assumed verification rate of 98.75 percent).  An assumption about the likely verification rate is required to determine the appropriate sample size because of the use of the Bernouli distribution.

The following tables present descriptive statistics by program by strata of the Avoided Cost variable.  This sample design was applied to programs targeted to each sector.  The nonresidential EEI programs, for example, three separate delivery mechanisms are used: direct rebate, customer incentives, and power saving partners (DSM Bidding).  These mechanisms have been combined, and the programs have been sampled by sector.  As a result, samples are not representative of the individual delivery mechanisms.  Furthermore, the sample is designed to be representative of each sector but combines all end uses in each sector. Therefore, the verification rate cannot be characterized for an individual end use using this sample.  As a result the verification ratio is applied uniformly across end uses in each market sector (i.e. Commercial, Industrial, and Agricultural).

ECONorthwest and ECOTOPE sampled 114 applications for application level review from the Nonresidential Energy Efficiency Incentives Programs and 48 applications from the Nonresidential New Construction Program.  These files were sent in batches and arrived in full on June 9, 1999. 

Verification Ratios

The verification ratios and their statistical significance are estimated from the verified and claimed amounts in each category.

Verification ratios are calculated for each performance measure reviewed in each program using verified and claimed amounts.  The verification ratio is the ratio of population-weighted verified load impacts in the sample to population-weighted claimed load impacts in the sample.  

The mean and standard deviation of this ratio allow a t-statistic to be computed (based on the null hypothesis that the verification ratio is one, i.e., the claimed values are correct).  If the verification ratio is significantly different from one, it is multiplied by the claimed amounts to yield the corrected amounts used in adjusting the earnings claim.

The t-ratio against the null hypothesis that the verification ratio is one is calculated from the estimated verification ratio and its variance, and is equal to:
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derived in the following fashion
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where
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and
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calculated as
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This estimate of the variance is derived using Cochran’s analysis of ratio estimators.
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where
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The critical value for the t-statistic calculated in this manner depends upon the sample size and the desired level of precision.  For very large samples, and a 90/10 precision criterion, the t-ratio must be greater than 1.645 if the null hypotheses that the verification ratio equals 1.0 is rejected.  For smaller samples, larger t-ratios are required.  The critical value is obtained from standard tabulations of these values for the t-distribution.

Engineering Review

ECOTOPE and CESC conducted an engineering review of each selected, sampled file in the context of the specific program and type of savings claim.  For files involving programs in which incentives were paid for pre-arranged rebated products (such as some certain lighting fixtures, efficient motors, etc.), savings calculations are determined by Advice Filings used by the utility to demonstrate its program to the CAPUC (Advice Letter No. 1978-G/1608-E, October 1, 1996).  In these programs, the prescriptive energy conservation measures and estimated savings are 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.  The utility’s conservation program subject to 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 operation, overall changes in connected load, and consistency with the Advice Filing and/or standard engineering practice for the particular implied load. 

The deferred savings claims were reviewed for all custom incentive applications. 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.

The engineering review was conducted for the entire CIA energy efficiency program. 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. 

A separate, but similar, review was performed for the Nonresidential New Construction Shared Savings Program (NRNC).  The NRNC engineering review evaluated the whole building analysis that were performed by PG&E.  Title 24 of California’s Energy Code is mandated as the base case for NRNC energy savings calculations.  Much of this PG&E’s analysis was performed using engineering software packages.  ECOTOPE reviewed calculation spreadsheets and simulation inputs in an effort to verify the appropriateness of the energy savings claims.  In many cases, modifications or additions were made and simulations were redone to arrive at new energy savings estimates.  Many adjustments were made in cases where equipment was selected that was not directly covered by Title 24.  

Appendix C contains additional documentation on many of the engineering corrections that have been recommended by ORA’s consultants.  This documentation deals specifically with fixture wattage, variable frequency drive engineering calculations, and corrections to the savings calculations for the Refrigerator Warehouse Rebate Program.

Verification for Nonresidential Energy Efficiency Programs

Rebate Programs

PG&E provided the requested applications for the Commercial, Industrial, and Agricultural sectors separated into the three, separate groups.  There is no indication on the forms as to which sector the application actually belongs.  Hence, 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 reported in the database provided 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 was verified using the receipts that were included with each application.

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

· ECONorthwest 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.

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

Customized Programs

ECONorthwest and ECOTOPE review procedures for the customized programs consisted of the following steps:

· 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, taking the lesser of the Total Potential Incentives or 50% of Project cost.

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

· ECONorthwest 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.

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

PowerSaving Partners Programs

Due to the nature of the PowerSaving Partners Program, the file review required a different verification technique than the other Nonresidential Energy Efficiency Programs:  

· 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)

· 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.    

· 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.

· 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 costs, 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 associated 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.  The claim is $1.597 million for all Agricultural Energy Efficiency Programs.  The Agricultural Energy Efficiency Programs have the smallest number of participants.  Table 6 displays the disaggregation of Agricultural applications into 5 sample strata.

Table 1: Sampling Distribution for the Agricultural Energy Efficiency Program [image: image9.wmf]
Verification Procedures

A complete engineering and file level review was performed on the Agricultural sector. Table 2 reports the means and standard deviations by stratum for the key variables observed in the sample.  The “Reported” columns contain the values that were reported by PG&E in the database for those files sampled 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 2:  Agricultural Energy Efficiency Programs, Sample Means of Key Components by Stratum

[image: image10.wmf]
Results

The results of ECOTOPE’s and CESC’s adjustments are reported in Table 3. ECOTOPE compiled all adjustments to the Agricultural sector and expanded the verification rates to the population. The overall verification ratio was then tested for statistical significance (against the null hypothesis that the ratio is 1.0).
 The only significant adjustment was made to the therms saved, which were reduced by 5.3 percent.  No statistical significance testing was performed on the verified measure costs and incentive payment because only minor (insignificant) adjustments were made to the amounts reported in PG&E’s database.  In general, PG&E has done a good job of accurately reporting measure costs and incentive payments.  

Table 3: Verification Results of the Agricultural Program
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Commercial Energy Efficiency Programs

Sampling Method / Size

The Commercial sector represents the largest earnings claim, $7.280 million for all Commercial Energy Efficiency Programs.  The largest number of customers in the Nonresidential Energy Efficiency Programs are in the Commercial sector.  Table 4 displays the disaggregation of the Commercial applications into seven sample strata. 

Table 4:  Sampling Distribution for the Commercial Energy Efficiency Program

[image: image12.wmf]
Verification Procedures

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

Table 5 reports the means and standard deviations by stratum for the key variables observed in the sample.  The “Reported” columns contain the claimed values that were reported by PG&E in its database for the sampled files 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 5:  Commercial Energy Efficiency Programs, Sample Means of Key Components [image: image13.wmf]
Results
The statistical analysis performed on the Agricultural programs was repeated for the Commercial program.  ECOTOPE then conducted two-tailed tests of the significance of the verification ratio for the energy savings component of the Commercial Program.  The results are reported in Table 6. The incentives and incremental costs were correctly calculated in almost every case and required no adjustments. 

Table 6:  Verification Results of the Commercial Programs
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Industrial Energy Efficiency Programs

Sampling Method / Size

The Industrial sector earnings claim is $7.126 million for all Industrial Energy Efficiency Programs.  Table 7 displays the disaggregation of Industrial applications into five sample strata.

Table 7: Sampling Distribution for the Industrial Energy Efficiency Programs 
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Verification Procedures

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

Table 8 reports the means and standard deviations by stratum for the key variables observed in the sample.  The “Reported” columns contain the values that were reported by PG&E in its database for those files sampled while the “Revised” columns reflect the changes made to these values by ECONorthwest, ECOTOPE, and CESC as a result of the verification process.

Table 8: Industrial Energy Efficiency Programs, Sample Means of Key Components
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Results

The statistical analysis performed on the Agricultural and Commercial programs was repeated for the Industrial program.  ECOTOPE then calculated verification ratios and tested them for significance.  The results are reported in Table 9.  The verification ratio for the industrial programs studied is approximately 58.7 percent for kWh, 54.1 percent for kW, and 91.6 percent for claimed therms.  The incentives and incremental measure cost were correctly calculated, with minor exceptions, and required no adjustments.

Table 9: Verification Results of the Industrial Programs
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Verification for New Construction Programs

Nonresidential New Construction Shared Savings

Sampling Method / Size

The nonresidential sector earnings claim is $12.414 million for all Nonresidential New Construction Shared Savings Programs.  Table 10 displays the disaggregation of Nonresidential New Construction applications in to five strata.  

Table 10: Sampling Distribution for the Nonresidential New Construction Shared Savings Program
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Verification Procedures

ECOTOPE performed the engineering-based verification for the Nonresidential New Construction Program.  The results are discussed in Appendix B.

Table 11 reports the means and standard deviations by stratum for the key variables observed in the sample.  The “Reported” columns contain the values that were reported by PG&E in its database while the “Revised” columns reflect the changes made to these values by ECOTOPE as a result of the paper verification process.

Table 11: Nonresidential New Construction Shared Savings Program, Sample Means of Key Components

[image: image19.wmf]
Results

ECOTOPE then calculated verification ratios and tested them for significance.  The results are reported in Table 12. As with the other programs, a modest reduction adjustment resulted.  A verification ratio of approximately 83% was applied to claimed kWh and 94.5% to the claimed kW.  The evaluation was complicated by the fact that the utility included a realization rate in reporting the gross impacts of the NRNC program.  The realization rate was derived from the 1994 Program Year evaluation but is not related to these measures or coupons.  The verification rates are applied to the tracking database as presented by PG&E and the E-tables were adjusted to reflect that claim.

Table 12: Verification Results of the Nonresidential New Construction Program
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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

ECONorthwest reviewed the incremental measure costs as part of the file verification process of the Commercial, Industrial, and Agricultural Energy Efficiency Programs.  PG&E’s reporting of incremental measure costs appears to be have been appropriate for each sector reviewed.  

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, 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, is 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 were developed from 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 when available.

Nonresidential New Construction program used equipment costs that 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. 

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

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 third 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.  ECONorthwest was unable to perform a comparison, across programs, of administrative costs relative to project expenditures because the tables that have traditionally contained this information were not filed by PG&E this year
.  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.

· 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 1997 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 is 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 employees 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 ask the employee 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 the procedures employed in previous years, 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.  

Peer Group Comparisons of Administrative Cost Ratios
Table 13 reports administrative costs over time associated with Shared Savings Programs for all four California utilities.  While this tables is interesting, its usefulness is limited in that PG&E is the only utility with a substantial first earnings claim on pre-1998 program in the 1999 AEAP.  Furthermore, the administrative costs for pre-1998 program reported in the utility’s May filing most likely understates the actual cost level of activities for which earnings are being claimed because a substantial portion of the administrative costs probably occurred in past years and were reported in past AEAP filings. 
Table 13: Peer Review of Pre-1998 DSM Administration Expenditures

[image: image21.wmf]
The utility administrative costs and measurement costs (AC) are presented as percentages of various normalizing quantities, including utility incentive costs (IC), net incremental measure costs (IMC), and net total resource benefits (NTRB), all of which are (arguably) alternative measures of the scale of the activities conducted by the utilities. As stated above, Table 13 can be misleading and should not be interpreted as the actual administrative costs associated with PG&E’s earnings claim being reviewed in this Verification Report.

Earnings Calculation Process

Shared Savings Programs

The earnings calculation used for PG&E's Shared Savings Programs is complex.  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. PG&E’s Residential New Construction Program did not pass the TRC test this year, and thus no earnings could be claimed for this program.

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 operated its PY 1997 program that had incentives paid in 1998.

In summary, the data provided by PG&E were generally accurate and earnings verification proceeded without major difficulty. Supplemental data requests were made that address approximately 40% of the files reviewed. Energy savings adjustments were made to all programs reviewed through this process due to over-reported energy savings.   The adjustments made to the Shared Savings Programs centered around two issues:

· The first issue deals with the misperception of the base case in the utilities savings calculations.  In many cases, the utility over estimated the base case level of energy consumption.  Another concern effecting the base case engineering calculations deals stems from the fact that many engineering calculations did not take into account changes in production levels.  These errors and omissions in the engineering analysis proved substantial in some cases and thereby resulted in substantial adjustments to those energy savings associated with those files.  

· The second concern raised by ORA’s consultants deals with the interaction between the installed measure and the end use for which it was installed. In some cases, the investigation of simulation and other complex  calculations indicated that inputs and assumptions were unreasonable.  This resulted in energy savings adjustments for certain measures and buildings.  

In general, PG&E did an excellent job of accurately reporting measure costs and incentive amounts.  

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 14 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.  

For the NRNC program, the utility included a realization rate in calculating the gross impacts of that program.  Neither ECONorthwest nor ECOTOPE could find a rational for this step.  The selection of the realization rate was based on the 1994 Program Year NRNC evaluation.  This study derived a gross realization rate by dividing the default NTGR of .75 into the net realization rate from this study.  Had the 1996 Program Year study been used, a different realization rate would have resulted.  In any case, the use of a realization rate in the first year claim is completely outside the CADMAC protocols and should be derived from the load impact evaluation in the second claim.  As a result the realization rate was removed before the verification rate was calculated.  Table 14 includes the verification adjustments which accounts for the impact of removing the realization rate.

TABLE 14:  E-TABLE GROSS LOAD IMPACT ADJUSTMENTS

Program
Load Type
Impact Adjustment

CEEI
kWh
0.908


kW
0.901


Therm
0.520

IEEI
kWh
0.587


kW
0.539


Therm
0.916

AEEI
kWh
1.000


kW
1.000


Therm
0.947

NRNC
kWh
0.830


kW
0.945


Therm
1.000

NRNC
kWh
.733

With adjustment for ex ante realization rate
kW
.971


Therm
1.000

Appendix

Appendix A – Energy Efficiency Incentive Program Adjustments

AEEI Program Adjustments

ARN7079

Measure No.:  1

Description of measure

Install greenhouse heat curtain, replace boiler

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Boiler Efficiency
75%
80%
95%
85%

Window U-Factor
1.11
1.0
0.53
0.5

Window SC 
Unknown
0.80
Unknown
0.60

Infiltration (air changes per hour)
1.25
3.00
1.25
3.00

Discussion

Set boiler efficiency to Title 24 and Title 20 standards. Used DOE2 to simulate saving (for gas only) given enhanced boiler and heat curtains. 

Measure Number
1

ORA Case Number
1


PG&E
ORA

Power (kW)
0.0
0.0

Electrical Energy (kWh)
43516
43516

Natural Gas (therm)
96417
14645

See ARN7079.gph, ARN7079.lib, ARN7079.i0, and ARN7079.i1.
ETC0286

Measure No.:  1

Description of measure

Prescriptive measure, pump retrofit (repair).

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Pump Horsepower
(
(
100
100

OPE Ratio
Unknown
60.78%
Unknown
68.02%

Discussion

No pump test is enclosed in file.  Overall plant efficiency values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, page AG-3 are used in calculations.

Measure Number
1

ORA Case Number
22


PG&E
ORA

Power (kW)
9.64
2.96

Electrical Energy (kWh)
38881
25153

Natural Gas (therm)
0
0

See ETC0286.xls.
ETK6020

Measure No.:  1

Description of measure

Prescriptive measure, pump retrofit (repair).

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Pump Horsepower
(
(
100
100

OPE Ratio
Unknown
60.78%
Unknown
68.02%

Discussion

There were seven pumps in the file.  We only reviewed the one pump that corresponds with rebate.

No pump test is enclosed in file.  Overall plant efficiency values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, page AG-3 are used in calculations.

Measure Number
1

ORA Case Number
29


PG&E
ORA

Power (kW)
9.64
2.96

Electrical Energy (kWh)
20950
21037

Natural Gas (therm)
0
0

See ETK6020.xls.
ETN6075

Measure No.:  1

Description of measure

Prescriptive measure, pump retrofit (repair).

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Pump Horsepower
(
(
50
50

OPE Ratio
Unknown
50.00%
Unknown
63.31%

Discussion

No pump test is enclosed in file.  Overall plant efficiency values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, page AG-3 are used in calculations.

Measure Number
1

ORA Case Number
30


PG&E
ORA

Power (kW)
3.47
2.93

Electrical Energy (kWh)
23663
23663

Natural Gas (therm)
0
0

See ETN6075.xls.
CEEI Program Adjustments

ABM0010

Measure No.:  1

Description of measure

Replace aerators motors.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Air Flow
Unknown
3800
Varies
Varies

Discussion

Since DO levels exceed minimum required levels by 2 to 8 times, it is not reasonable to use the metered data in the Base Case for a variable flow system. Assumed minimum air flow in the Base Case at 200 amps (measured).

Measure Number
1

ORA Case Number
34


PG&E
ORA

Power (kW)
139.5
65.8

Electrical Energy (kWh)
1208817
619697

Natural Gas (therm)
0
0

See ABM0010.xls.
AJQ0117

Measure No.:  1

Description of measure

Install VSD on chilled water system pumps and install EMS building controls.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Baseline Energy Use (kWh)
5943234
3298400
N/A
N/A

Discussion

Energy use simulated for the baseline building was 80% (5943234 kWh / 3298400 kWh) higher than historical annual energy use (kWh). Adjust kWh saving accordingly. 

Measure Number
1

ORA Case Number
38


PG&E
ORA

Power (kW)
0.0
0.0

Electrical Energy (kWh)
231737
128610

Natural Gas (therm)
28782
28782

ANQ7034

Measure No.:  1

Description of measure

Install HVAC EMS.

Discussion

Unable to review file without DOE2 input and output files. 

Measure Number
1

ORA Case Number
39


PG&E
ORA

Power (kW)
66
0.0

Electrical Energy (kWh)
355112
0

Natural Gas (therm)
79821
0

ARN7075

Measure No.:  1

Description of measure

Install VSD on 350 Chiller

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Chiller 1 (200 tons) Partial Load
71%
100%
71%
100%

Chiller 2 (350 tons) Partial Load
47%
30%
47%
30%

Discussion

Set Chiller 1 (200 tons) as the lead chiller as stated in application. Staged Chiller 2 (350) after Chiller 1. 

Measure Number
1

ORA Case Number
44


PG&E
ORA

Power (kW)
65
39

Electrical Energy (kWh)
530863
317694

Natural Gas (therm)
0
0

ARN7092

Measure No.:  1

Description of measure

Add high efficiency York 700 ton water cooled chiller with VFD.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Staging Tons
0-535, 535-1235
0-700, 700-1235
0-700, 700-1235
0-700, 700-1235

Discussion

Set 700-ton Chiller as lead chiller in Base Case to match Enhance Case. 

Measure Number
1

ORA Case Number
45


PG&E
ORA

Power (kW)
93
56

Electrical Energy (kWh)
1244530
1008866

Natural Gas (therm)
0
0

AVP0010

Measure No.:  1

Description of measure

Convert HVAC system from constant-volume to variable-air-volume.

Discussion

The submitted VisualDOE2 electronic file is not the building represented in the VisualDOE2 printout. The submitted VisualDOE2 electronic file is for application AVP0011 not AVP0010. 

Measure Number
1

ORA Case Number
47


PG&E
ORA

Power (kW)
216
0.0

Electrical Energy (kWh)
1097802
0

Natural Gas (therm)
53534
0

AVP0011

Measure No.:  1

Description of measure

Install new VFD Chiller and Cooling Tower. Convert HVAC system from constant-volume to variable-air-volume.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

VFD Chiller entering water temperature
85
85
79
75

VFD Chiller efficiency curves APLV at 100%, 75%, 50%, 25% respectively
.748 @ 100%
.748 @ 100%
.531, .434, .366, .378
.493, .386, .312, .276

Fan Power (bhp/cfm)
.0017456
.0017456
.00017456
.0017456

Minimum cfm ratio
1
1
1
0.5

Discussion

Set chiller efficiency and entering water temperature according to submitted manufacturer’s information.

To represent an VAV Dual Duct system in the Enhanced Case, set fan power to 0.0017456 bhp/cfm (same as Base Case) and set minimum cfm ratio to 0.5 for each zone.

Measure Number
1

ORA Case Number
48


PG&E
ORA

Power (kW)
542
77

Electrical Energy (kWh)
2975753
2407396

Natural Gas (therm)
89512
71048

See AVP0011.gph and AVP0011.lib.
AVP0013

Measure No.:  1

Description of measure

Install new chiller and boiler. Convert HVAC system from constant-volume to variable-air-volume.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

VFD Chiller efficiency curves APLV at 100%, 75%, 50%, 25% respectively
.8098 @ 100%
.748 @ 100%
.58,  478, .413, .43
.58,  478, .413, .43

Supply Fan Power (bhp/cfm)
.000384
.000384
N/A
.000384

Supply Fan Power (in of water)
N/A
N/A
4
N/A

LPD
1.07
.7
.7
.7

Occupancy Schedule


Varies
Same as Base Case

Building Configuration


Varies
Same as Base Case

Discussion

Set chiller efficiency according to T20 and T24 standard for Base Case. 

Changed the fan power of the Enhanced Case to match baseline. No fan change or duct changes documented, so Base Case used.

PG&E changed the schedules and building configuration between Base Case and Enhance Case. Set the schedules and building configuration in the Enhanced Case to match Base Case.

Edited VisualDOE run to include these assumptions with lighting measure removed. No evidence or documentation to support LPD change and lighting savings. 

Measure Number
1

ORA Case Number
49


PG&E
ORA

Power (kW)
117
88

Electrical Energy (kWh)
1377660
246631

Natural Gas (therm)
77029
-589

See AVP0013.gph and AVP0013.lib.
DBX2272

Measure No.:  1-3

Description of measure

Retrofit Express Program, Central AC Units: air-cooled, single package & split system, > 240,000 Btu/hr & < 760,000 Btu/hr (> 20 tons & < 63.3 tons).

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Market Sector
(
(
Unknown
College

Discussion

Market Sector (College), Annual kWh Savings and Coincident kW, are values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, page AC-16 used in calculations.

Measure Number
1

ORA Case Number
50


PG&E
ORA

Power (kW)
19.09
17.77

Electrical Energy (kWh)
31379
16673

Natural Gas (therm)
0
0

Measure Number
2

ORA Case Number
50


PG&E
ORA

Power (kW)
5.44
5.06

Electrical Energy (kWh)
8940
4750

Natural Gas (therm)
0
0

Measure Number
3

ORA Case Number
50


PG&E
ORA

Power (kW)
5.36
4.99

Electrical Energy (kWh)
8811
4682

Natural Gas (therm)
0
0

DJN3258

Measure No.:  2

Description of measure

Retrofit Express Program, Central AC Units: air-cooled, single package & split system, > 240,000 Btu/hr & < 760,000 Btu/hr (> 20 tons & < 63.3 tons).

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Market Sector (Library)
(
(
Unknown
Other

Discussion

Market Sector (Other: for Library), Annual kWh Savings and Coincident kW, are values from PG&E Advice Filing 1978-G/1608-E October 1, 1996 page AC-16 used in calculations.

Measure Number
2

ORA Case Number
51


PG&E
ORA

Power (kW)
2.44
2.12

Electrical Energy (kWh)
3755
3402

Natural Gas (therm)
0
0

DNY7327

Measure No.:  2, 5, 7, 8 & 10

Description of measure

Lighting Retrofit Express Program

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Market Sector
(
(
Unknown
School

Discussion

Market Sector (School), Annual kWh Savings, are values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, 1997 Lighting Retrofit Express Program, used in calculations.

Measure Number
2

ORA Case Number
56


PG&E
ORA

Power (kW)
0.03
0.03

Electrical Energy (kWh)
141
124

Natural Gas (therm)
0
0

Measure Number
5

ORA Case Number
56


PG&E
ORA

Power (kW)
0.5
0.5

Electrical Energy (kWh)
2379
2093

Natural Gas (therm)
0
0

Measure Number
7

ORA Case Number
56


PG&E
ORA

Power (kW)
6.78
7.32

Electrical Energy (kWh)
32367
28490

Natural Gas (therm)
0
0

Measure Number
8

ORA Case Number
56


PG&E
ORA

Power (kW)
0.44
0.47

Electrical Energy (kWh)
2107
1860

Natural Gas (therm)
0
0

Measure Number
10

ORA Case Number
56


PG&E
ORA

Power (kW)
6.73
7.31

Electrical Energy (kWh)
32530
29240

Natural Gas (therm)
0
0

DRG6409

Measure No.:  1

Description of measure

Lighting Retrofit Express Program

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Market Sector
(
(
Unknown
Hotel

Discussion

Market Sector (Hotel), Annual kWh Savings, are values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, 1997 Lighting Retrofit Express Program, page LT-17 used in calculations.

Measure Number
1

ORA Case Number
58


PG&E
ORA

Power (kW)
41.76
42.24

Electrical Energy (kWh)
343094
322560

Natural Gas (therm)
0
0

DRG6457

Measure No.:  4-7

Description of measure

Lighting Retrofit Express Program

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Market Sector
(
(
Unknown
Office

Discussion

Market Sector (Office), Annual kWh Savings and Coincident kW, are values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, 1997 Lighting Retrofit Express Program, used in calculations.

Measure Number
4

ORA Case Number
61


PG&E
ORA

Power (kW)
4.7
4.33

Electrical Energy (kWh)
21692
19673

Natural Gas (therm)
0
0

Measure Number
5

ORA Case Number
61


PG&E
ORA

Power (kW)
1.17
0.97

Electrical Energy (kWh)
9287
9287

Natural Gas (therm)
0
0

Measure Number
6

ORA Case Number
61


PG&E
ORA

Power (kW)
0.86
0.38

Electrical Energy (kWh)
3987
1710

Natural Gas (therm)
0
0

Measure Number
7

ORA Case Number
61


PG&E
ORA

Power (kW)
2.02
1.88

Electrical Energy (kWh)
9360
8520

Natural Gas (therm)
0
0

DRN5239

Measure No.:  4

Description of measure

Lighting Retrofit Express Program

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Market Sector
(
(
Unknown
Office

Discussion

Market Sector (Office), Annual kWh Savings and Coincident kW, are values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, 1997 Lighting Retrofit Express Program, page LT-21 used in calculations.

Measure Number
4

ORA Case Number
62


PG&E
ORA

Power (kW)
2.55
2.35

Electrical Energy (kWh)
11775
10710

Natural Gas (therm)
0
0

PSTDASONSE

Measure No.:  1

Description of measure

Measure is Indoor Lighting, customized from Power Savings Partners.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Fixture Code F42LL
(
(
0.0600
0.0604

Fixture Code F42SE
0.0880
0.0860
(
(

Fixture Code F43SE
0.1340
0.1400
(
(

Fixture Code F44SE
0.1760
0.1720
(
(

Values used in adjustment taken from PSP2 Lighting Table, File Psp2a.xls, 5/14/99.

Discussion

We reviewed fixtures changed in “Staff” areas.  There was a mathematical error for “Total kW Saved” for “Staff.”  The correct kW should be 1.848 instead of 2.34.  This error is compounded by the fact that incorrect fixture wattages are used to calculate savings specified on “PowerSaving Partners End Use Listing” (Sheet #5).

Adjustment of 76.2% (23.8% reduction) to kW and kWh savings is a result of “Staff” adjustment.

Measure Number
1

ORA Case Number
86


PG&E
ORA

Power (kW)
3.86
2.94

Electrical Energy (kWh)
18862
14373

Natural Gas (therm)
0
0

IEEI Program Adjustments

AJG0027

Measure No.:  1

Description of measure

Improve Boiler Efficiency.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Fuel Consumption (1,000 therms/yr)
20,818
16,810
19301
15,864

Discussion

Existing fuel consumption for the subject boiler was monitored during 6/1/97 through 8/31/97 during peak production. Calculation extrapolated the results for remaining 12 months.

Revised calculation baseline fuel consumption against 1996 billing history. 

Measure Number
1

ORA Case Number
91


PG&E
ORA

Power (kW)
0.0
0.0

Electrical Energy (kWh)
0
0

Natural Gas (therm)
1477000
945654

AJG0027.xls.
AJG0031

Measure No.:  1

Description of measure

Air Compressor Controls.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Motor Load Factor
1
0.8
1
0.8

Motor Efficiency
0.96
0.96
0.96
0.96

Production (scfm/hr)
21000
17515
17250
17153

Discussion

Assumed submitted spreadsheet (PGEAIR2.xls and PGEAIR3.xls) are records of actual production on a hourly bases. Also assumed an average motor load factor of 80% and motor efficiency of 96%.

Recalculated saving based on actual production in the Base Case and Enhanced Case. Estimated hourly kW use based on compressor efficiency over sampled time. Excluded records with partial production and compressed air production from steam.

Actual savings will vary. Base Case sample only included 121 hourly records, and Enhanced Case sample only included 24 hourly records. 

Measure Number
1

ORA Case Number
93


PG&E
ORA

Power (kW)
0.0
81.04

Electrical Energy (kWh)
5604385
709877

Natural Gas (therm)
0
0

AJG0031.xls.
AJG0036

Measure No.:  1

Description of measure

Replace (5) 100 hp with (5) 50 hp.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Load Factor
87%
43.5%
87%
87%

Motor Efficiency
Unknown
85%
Unknown
94%

Discussion

With Enhanced Case, assumed (5) 50 hp motor with motor load factor of 87% and motor efficiency of 85%. With the Base Case, assumed  (5) 100 hp motor with load factor of 43.5% (87% / 2) and motor efficiency of 94% (T24 standard motor).

Measure Number
1

ORA Case Number
97


PG&E
ORA

Power (kW)
177
18

Electrical Energy (kWh)
1552053
161183

Natural Gas (therm)
0
0

See AJG0036.xls.
ATK6013

Measure No.:  1

Description of measure

Replacement of Cooling Tower and trimming of CT pump.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Process pump flow (gpm)
600
240
240
240

Discussion

Measure included reducing the flow for process pump. It was accomplished by turning a valve. The actual flow in the Base Case or Enhanced Case was not verified. In addition, the valve could be easily changed to original condition. 

Measure Number
1

ORA Case Number
100


PG&E
ORA

Power (kW)
34.6
29.3

Electrical Energy (kWh)
95965
49884

Natural Gas (therm)
0
0

See ATK6013.xls.
AVT1027

Measure No.:  1

Description of measure

Pump control

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Amps
62

62


Power Factor
85.6%

85.6%


Load Factor
Unknown
64%
Unknown
64%

Motor Efficiency
Unknown
93%
Unknown
93%

Discussion

Hydraulic pumps will operate on a pump curve depending on flow and pressure. We assumed a conservative 64% load factor for the motor that reduces the motor demand substantially from application estimate.

Measure Number
1

ORA Case Number
101


PG&E
ORA

Power (kW)
0.0
0.0

Electrical Energy (kWh)
404750
235589

Natural Gas (therm)
0
0

See AVT1027.xls.
CEOVP005C

Measure No.:  1 and 2

Description of measure

Install new chillers and chilling plan controls.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Chiller Efficiency (kW/ton)
Unknown
0.667
Unknown
0.57

Operation (hrs)
Unknown
8000
Unknown
8000

Discussion

Estimated maximum savings base on full replacement of low-efficiency chillers with new high-efficiency chiller. Optimized chiller controller and improved cooling tower function assumed to maintain this efficiency improvement over 8000 hours of plant operation. 

Measure Number
1

ORA Case Number
104


PG&E
ORA

Power (kW)
220
0.0

Electrical Energy (kWh)
4293039
0

Natural Gas (therm)
0
0

Measure Number
2

ORA Case Number
104


PG&E
ORA

Power (kW)
682
257

Electrical Energy (kWh)
1562567
2059504

Natural Gas (therm)
0
0

See and CEOVP005C.xls.
DJN3335

Measure No.:  1

Description of measure

Retrofit Express Program, Air-Cooled Water Chillers, > 150 tons.

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Chiller Type
Air Cooled
Water Cooled
Air Cooled
Water Cooled

Market Sector
(
(
Unknown
Process

Discussion

Trane CVHF is a Water Cooled Chiller. It is not eligible under the 1997 Retrofit Express Program. 

Market Sector (Process), Annual kWh Savings, are values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, page AC-22 used in calculations.

Measure Number
1

ORA Case Number
105


PG&E
ORA

Power (kW)
1672.2
353

Electrical Energy (kWh)
4682160
376128

Natural Gas (therm)
0
0

DVV3432

Measure No.:  1

Description of measure

Retrofit Express Program, Central AC Units: air-cooled, single package & split system, < 65,000 Btu/hr (< 5.4 tons).

Characteristics for Saving Calculation

Variable
Base Case
Enhanced Case


PG&E
ORA
PG&E
ORA

Market Sector
(
(
Unknown
Process

Discussion

Market Sector (Process), Annual kWh Savings, are values from PG&E Advice Filing 1978-G/1608-E October 1, 1996, page AC-7 used in calculations.

Measure Number
1

ORA Case Number
109


PG&E
ORA

Power (kW)
0.54
0.95

Electrical Energy (kWh)
1525
1164

Natural Gas (therm)
0
0

Appendix B – Nonresidential New Construction Program Adjustments

Nonresidential New Construction
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Appendix C – Description of Engineering Adjustments

Engineering Adjustments: NRNC

Default Ballast/Fixture Correction

PG&E generally uses default values for fixture wattage calculations.  The default values vary by field technician and were generally lower than typical average numbers.  This is complicated by the fact that the PG&E field protocol does not reliably verify ballast distinctions such as magnetic/electronic, rapid/instant start, or output level.  Even dimmable ballasts may be missed.  A single value representing the range of possibilities must be used.  ECOTOPE used lighting wattage tables from the CEC and SPC and conversations with the Lighting Design Lab to develop the following table.

This table is a summary of the fixtures found in 27 of 32 projects with lighting power conservation measures.  The five excluded projects had no fixture documentation.  The AvgWatts column indicates the average watts per fixture found in the PG&E files.  Note that the fixtures often are incompletely documented, and some may be actual fixture wattages (this was not found to be the case where data was available).  Ballast types (magnetic, Electronic Rapid Start, Electronic Instant Start, dimmable) are rarely positively identified.

Corrections were made to the 27 sites with data obtained by multiplying the change in installed watts by 3400 hours.  The average percentage change in installed wattage was applied to the sites without fixture details. 

For future programs, ECOTOPE recommends that the utility track at a minimum electronic versus magnetic ballasts.  An even more robust program would require ballast documentation on the 3 most common fixtures and then use defaults for the remaining one.

Fixture
AvgWatts1
Watts2
notes

1-13CF
13.4
17
Magnetic twin tube (CEC)

1-17CF
20
24
mag, quad tube (spc)

1-18CFQ
23.1
22
mag, quad tube (CEC)

1-26CF
31.3
33
mag, quad tube 277v (CEC) note 120V&triple tube fixtures are 37w

1-26CFQ
31.5
33
mag, quad tube 277v (CEC)

1-36TT
45
44
mag&elec twin tube (CEC)

1-38TT
45
44
mag&elec twin tube (CEC)

1-39TT
43
44
mag&elec twin tube (CEC)

1-40TT
46
45
mag&elec twin tube (SPC)

1-42TT
43
43


1-50TT
62
54


1-5CF
9
9


10F32T8
310
310


14F32T8
434
434


16F32T8
496
496


1F17T8
22
22
elec (CEC)

1F25T8
27
27
elec (CEC)

1F32T2
32
32
elec (CEC)

1F32T8
31.2
32
elec (CEC)

2-13CF
29.9
34
Magnetic twin tube (CEC)

2-18CF
41.8
44
mag, quad tube 277V (CEC)

2-18CFQ
34.8
44
mag, quad tube 277V (CEC)

2-26CF
56.0
66
mag, quad tube 277V (CEC)

2-26CFQ
62
66
mag, quad tube 277V (CEC)

2-40TT
83.3
78
mag&elec twin tube (CEC)

2-42TT
84
80
mag&elec twin tube (CEC)

2-9CF
22
26
mag (CEC)

2F??T5
78
78


2F17T8
34
33
elec (CEC)

2F25T8
48.4
48
elec (CEC)

2F32T8
58.8
62
elec (CEC)

2F32T8U
60.8
62
elec (CEC)

2FB32T8U
64.7
62
elec (CEC)

2FXX
58
62
Assume to be 2f32t8

3-40TT
116.9
117
mag&elec 1.5ball per 3 (CEC)

3F17T8
46.8
54
elec (CEC) assume 1 and 2 ballasts

3F25T8
67.1
71
elec (CEC) assume 1 & 2 ballasts

3F32T8
89.1
93
elec(CEC)

3F32T8DIMMABLE
113
113
only a few mentioned (CEC)

3FXX
87
93
Assume to be 3f32t8

4-18CF
88
88
Assume to 2-2-18CFs at 277V

4F25T8
100
96
elec two ballasts (CEC)

4F32T8
114.6
119
elec assume one and two ballasts

4FXX
118
119
Assume 4f32t8

Fixture
AvgWatts1
Watts2
Notes

6F32T8
172.1
186
elec assume 2 and 3 ballasts

8F32T8
232.3
238
elec four ballasts assume 2&4 ballasts

HPS70
88
93
CEC

INC
112
112


MH100
125
142
CEC

MH150
185
185
CEC

MH175
210
210
CEC

MH250
292
295
CEC

MH400
455
461
CEC

MH70
91.3
95
CEC

MR16
50
55
CEC

MR16
75
78
CEC

NEON
454 44444444
454


TRACK
38
38


UNK
51.3
51


4F32T8DIM
150
150
elec dimmable two ballasts

1 average watts per fixture in all files with documented fixtures

2 Ecotope proposed value.  Zero indicates use existing value.  Notes column provides source.

VFD Rebate Correction

The PG&E variable frequency drive rebate program calculates savings based upon work done many years ago.  The utility was unable to provide the documentation of the method so corrections were made based upon the data available in the October 1996 advice filing.  

Energy savings are calculated by multiplying motor horsepower by a savings per horsepower factor.  The technical document is unclear on whether this factor is to be applied to brake horse power or nominal horsepower.  The utility has applies this factor to nominal horsepower.  Since other motor measures use brake horse power, and the utility expressed uncertainty about the correct procedure, and may have even applied   it differently in the past, we chose to apply a 15% correction to all savings estimates to account for a 85% load factor.  We consider this load factor to be a bit higher than the average fan load factor and quite a bit high for fan motors.  

In addition, the formula presented in the advice filing implies that the minimum fan system efficiency is assumed.  Since many of these systems also qualify for efficient and premium efficiency motors this effectively double counts savings.  It is also unclear why savings for smaller motors are 4.5 times higher than larger ones.   An 8% correction was applied to all rebates for these reasons.

Refrigerated Warehouse Rebate Program Corrections

Two aspects of the warehouse rebate calculations raise concerns.  

In general, the warehouses seen in this review have air temperatures in the 40F range.  The rebate calculation assumes an air temperature of 30F and assumes that envelope loads account for one-third of the design load.  Since all measure savings stem from meeting the basic load changes in that load change the savings.  Assuming 20% of the total energy in the rebate calculation is to meet the envelope load, and that the envelope load is reduced by 25% (30F avg. dT instead of 40F avg. dT), savings for all measures were reduced 5%.

The technical documents supplied, presents the energy savings calculations for the rebate program.  No sizing information is presented.  Total load is calculated to be 200 tons at design conditions.  The cooling load in the warmest bin is 130 tons.  The calculation either assumes there is no additional capacity installed to meet pull down requirements or that the pull down load is a constant load occurring 8760 hours per year.  Savings from coil measures are then normalized by the design values.  Assuming pull down load has been excluded from the rebate calculation, the application of the resulting savings per ton to facilities with extra capacity to meet pull down load leads to an overestimate of savings.  Assuming an increase in capacity of 100% to meet pull down load would reduce the savings per ton by 50%.  Meeting the pull down loads would increase energy use somewhat.  Savings from all capacity normalized factors are reduced 33% to account for this.

Engineering Adjustments: EEI

Modeling and Simulation

Most of the significant adjustments involved a review and critique of the engineering simulation models employed to calculate the load impacts.  In general, the models were rerun when input files were available and savings adjustments were made based on these new runs.  Several applications contained incorrect or improper methodology for modeling commercial buildings, such as:

· Existing energy use not matching the model energy use in the base case.

· Efficiency of chillers in the model of Base Case were not consistent with T20 and T24 Standards in cases where new chillers would otherwise have to meet those standards.

· Entering water temperature and efficiency curve for chillers was inconsistent with the modeling assumptions in the model of Enhanced Case.

· Improper model of Dual Duct VAV system in the model of Enhanced Case.

· Changes in building characteristics control strategies, fan power, and lighting power density without documentation.

Other Adjustments

For electric motor savings, several applications did not document the Break Motor Horsepower or Motor Load Factor in the calculation as specified in the Advice Filing.

For calculations based on short term metering field sampling the extrapolation to annual savings was reviewed .  In several cases the interpretation of the data did not support the savings claims or was inadequate to the extension to the entire year.

The calculation of load impacts from control measures such as EMCS ro equipment staging controls are usually based on little or no control in the base case.  Adjustments were made when the evidence seemed to indicate that some sort of control was used to operate the existing systems.  This usually resulted reduced energy savings.  For example, in one application with 12 chillers, the calculation assumed that the chillers were not staged because of lack of controls, although the application indicated some staging control in the base case operation.  Adjustments were made to reflect a primitive staging control and savings were calculated from this new base case.

ECOTOPE and CESC were unable to review some files. ORA requested electronic version to verify “imbedded” formulas but these files were never received.

.�.�.�.�.�.�.�.�.




















� The earnings claim being reviewed here, deals with 1998 utility activities to fulfill commitments made to customers as the result of pre-1998 energy efficiency programs. All programs being reviewed in this report have been administered with pre-1998 funds and are being claimed under the pre-1998 performance mechanism.  


� For further discussion of the properties of ratio estimates under stratified random sampling, see Cochran, W.G. 1977 Sampling Techniques. 3rd edition. New York: Wiley.  Chapter 6. 


� For large sample sizes, the t-statistic must exceed 1.645 in absolute value for the verification ratio to be considered significantly different from 1.0.  For smaller samples, the critical value is higher.


� In past years, ECONorthwest has performed an analysis on the data contained in Tables TA 1.8A filed by PG&E.  This table was not filed this year and thus no analysis could be performed on program level administrative costs.  


�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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