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PG&E - 1999 Earnings Verification
Introduction and Executive Summary

Executive Summary

This study reports a review conducted by ECONorthwest and ECOTOPE  of the data and procedures used by Pacific Gas & Electric Company (“PG&E”) in its Demand Side Management (“DSM”) shareholder earnings claim application filed with the California Public Utilities Commission (“CPUC”) as part of the 2000 Annual Earnings Assessment Proceedings (“AEAP”). This verification includes (1) a review of claimed and verified resource savings and performance earnings basis (“PEB”) and (2) 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 $10.691 million associated with pre-1998 DSM programs that had incentives paid or committed in 1999
.

Nonresidential Energy Efficiency Incentives and New Construction Programs underwent  an application-level review.   ECOTOPE evaluated the engineering aspects behind the claimed gross savings, while ECONorthwest completed the incentive payment and incremental cost verification. The major finding of this review are:

· The audit of the observations contained in the Commercial Energy Efficiency Incentives (“CEEI”) sample indicates that a reduction of $0.231 million should be made to PG&E’s total projected lifecycle shareholder earnings. 

· The audit of the Industrial Energy Efficiency Incentives (“IEEI”) program indicates that a reduction of $1.087 million should be made to projected lifecycle shareholder earnings.

·  The Nonresidential New Construction (“NRNC”) Shared Savings Program underwent an application level review by ECOTOPE and ECONorthwest.  This review indicated that PG&E over-estimated annual and lifecycle energy savings for this program, resulting in a recommended reduction in shareholder earnings of  $1.931 million. 

· As a consequence of ECONorthwest’s and ECOTOPE’s review, PG&E conducted their own internal audit of project cost and incentive payments for all applications in the Power Savings Partners Program.  Substantial errors were found with the calculation of both these earnings components.   PG&E’s internal audit increased earnings by $0.494 million.

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

· PG&E’s effort to accurately report program results were evident throughout the verification process.  However, it was difficult to identify and fully evaluate PG&E’s tracking  efforts from the provided documentation. 

Introduction

The verification of PG&E’s earnings claim was a multi-step process.  A census of applications were reviewed from the Industrial and Nonresidential New Construction Programs, while stratified random sampling was performed on the Commercial sector claim.

Scope of Study

Nonresidential Energy Efficiency Incentive (“EEI”) Shared Savings Programs contributed $7.748 million to the $10.691 million earnings claim, or about 72 percent of the total.  This program is divided into Commercial and Industrial sectors that individually contained a number of programs. This year, there was no earnings associated with the Agricultural sector.  ECONorthwest and ECOTOPE completed an analysis of individual applications for the Advanced Performance Options and Power Saving Partners Shared Savings programs and formed comparisons between the verified results and those reported by PG&E.  ECOTOPE performed an engineering review of the Commercial and Industrial programs, verifying the claimed savings.  ECONorthwest reviewed the claimed incentives and incremental measure costs calculations, at the file level.

The earnings claimed by the Shared Savings portion of the Nonresidential New Construction program totals $2.943 million. ECOTOPE performed an engineering review 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 energy savings and improved output levels for Commercial and Industrial customers and improved living standards for residential customers.  Below is a description of those programs reviewed in this AEAP.

Energy Efficiency Incentive Programs 
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 Power Saving Partners (“PSP”) 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 Power Saving Partners Program are included as part of other programs such as Nonresidential Energy Efficiency Program as well as Residential Energy Efficiency Program. For this review, the PSP applications are included under the Commercial and Industrial EEI programs.
Nonresidential New Construction Programs

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 usage below Title 24 standards, and (2) the time period in which energy reduction is achieved.  
The Performance by Design-Hospitals Program encourages customers to improve facilities’ overall building energy efficiency by incorporating several energy efficiency measures into the building design.  

In addition to the building based programs, about 25% of the savings claim in the Nonresidential New Construction (NRNC) program are the results of the efficiency measures applied to process loads including industrial processes (such as pump stations or new process lines) and commercial processes (such as laboratory uses and computer server arrays).  These application were evaluated separately since they are generally not covered by the Title 24 standards.

Procedures for Application-Level Review

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

· PG&E provided ECONorthwest and ECOTOPE with a database of all the participant application files for each of the programs described above.  

· For the Industrial and Nonresidential New Construction portion of PG&E’s earnings claim, ECONorthwest requested 13 and 16 files, respectively. These files encompassed PG&E’s entire earnings claim for these sectors.  For the Commercial component of PG&E’s earnings claim, a stratified random sample was drawn by ECONorthwest using standard statistical procedures. The sample frame for this sample was the entire PSP program that had been paid in 1999 and the applications from the PSP program that had not yet been paid but had been committed and scheduled for payment in 2000.

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

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

· The documentation in the sample files was reviewed in order to check the claimed performance measures.  ECONorthwest completed a file level review of the incentives and the incremental measure costs, while ECOTOPE used engineering based analysis to verify reported energy savings.

· ECOTOPE provided ECONorthwest with the findings of their engineering verification and ECONorthwest integrated the findings into a database containing claimed amounts. For each program, the total resource benefits, utility incentive cost and participant incremental costs were recalculated.

· Verification ratios were calculated for each program when appropriate, and tests for significance were performed to determine whether the verified amounts 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.

· PG&E’s claimed savings, as reported in the database sent to ORA’s consultants, were compared to the savings claimed by the utility in its E-tables filed as part of this AEAP in May.   ECONorthwest then incorporated the verification adjustments into the E-tables with the help of utility staff.

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 census was conducted on the files associated with PG&E’s Industrial and Nonresidential New Construction Programs’ earnings claim because relatively few files are associated with these claims.  ORA’s consultants requested and reviewed 13 files from PG&E’s IEEI Program and 16 files from the NRNC Program.  Since this represented a census of all program participants, subsequent statistical tests of significance for the verification ratios obtained from ORA’s consultant’s review were not required.

A stratified random sample of applications was drawn for the CEEI Program.  The stratification variable 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 meet a 90/10 precision level (i.e. 90 percent of the time the sample mean will fall within 10 percent of the true population mean).
The claimed levels of the performance variable define the number of strata and their boundaries.  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 sample for the CEEI program is designed to be representative of the sector but combines all end uses in the 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 the Commercial sector.

ECONorthwest sampled 45 applications for application level review from the CEEI Program and an additional 29 from the Industrial and the Nonresidential New Construction Programs.  These files were sent in batches and arrived in full on  June 1, 2000. 

Verification Ratios

The verification ratios and their statistical significance were estimated from the verified and claimed amounts in each program.  In both cases where a census was performed, the verification ratio is a simple calculation of verified to claimed amounts and significance tests need not be applied. 

For the CEEI program, 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,


[image: image4.wmf]
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 conducted an engineering review of each 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 were 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 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.  The utility’s conservation program was 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 generally used as a base case.  However, because many of the efficiency measures installed under this program fall outside the Title 24 standards, assumptions had to be made regarding the applicable base case.  In many cases, determining an appropriate base case was very difficult because no or very few comparable facilities currently exist.  These projects involved custom engineering calculations for high efficiency controls, HVAC equipment, server arrays, and various industrial process loads included in the NRNC program..

Similarly, the IEEI program uses the custom program to design energy efficient processes which are partly supported by the utility’s conservation program.  Engineering parameters were reviewed for each file, including documentation of operating hours, 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 verified the base production level of the facility before the utility sponsored improvements.  Savings were then 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. 

The engineering review was conducted for the entire Commercial and Industrial Energy Efficiency Programs. In all cases, incremental measure costs for conservation measures and incentives were reviewed.  However, changes to the incremental costs were made only in those cases where the reported costs in the file were inconsistent with amounts present in the data sets provided by PG&E. 

A separate, but similar, review was performed for the NRNC Program.  The engineering review of the NRNC Program evaluated the whole building analysis performed by PG&E. Where applicable, California’s Energy Code Title 24, was mandated as the base case for NRNC energy savings calculations.  As mentioned earlier, Title 24 was not applicable for establishing a base case in many of the NRNC savings calculations. In these cases ECOTOPE attempted to establish the applicability of the base used by the utility in establishing the savings claim.  Much of 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 selected equipment was not directly covered by Title 24 standards. Because of the importance of the process load assumptions in estimating the savings impact of the individual measures, an effort was made to assess the accuracy of the assumed loads and adjust the savings in accordance with the load adjustments.

Verification for Nonresidential Energy Efficiency Programs

Power Saving Partners (“PSP”) Programs

Due to the nature of the PSP Program, the file review required a different verification technique than the other Nonresidential Energy Efficiency Programs.  The file review for this program is as follows:  

· Measure energy savings were verified for each application by ECOTOPE.  The following energy 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, containing payment growth indexes specified in the contract between PG&E and the customer.    

· ECONorthwest reviewed the incremental measure costs calculations.  In response to a data request from ECONorthwest, PG&E reviewed and revised the project and incremental measure costs, and incentive costs associated with a substantial portion of the PSP files.  

In those files where an adjustment was made to the engineering analysis, an explanation of the change and, to the extent possible, a recalculation was produced.  This record is contained in Appendix of this report.  These modifications were entered into the database for purposes of calculating the verification ratios and associated significance test statistics for each program.

Customized Programs

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

· For each application, ECONorthwest verified that the rebate amount was calculated correctly.  This was accomplished 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 percent of project costs.

· Measure energy savings were verified for each application by ECOTOPE. Where necessary, this verification included an engineering review and recalculation of the savings estimates contained in each file as the basis for the first year incentive claims.  The following energy 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 receipts and technical documentation for each measure contained in the application.

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

Commercial Energy Efficiency Programs

Sampling Method / Size

The CEEI Program  earnings of $4.811 million represents the largest earnings claim for all of PG&E’s DSM Programs reviewed in this verification report.  The largest number of customers in the Nonresidential Energy Efficiency Programs are in the CEEI Program.  Table 1 displays the disaggregation of the CEEI applications into 5 sample strata. This summary includes all the PSP and APO applications filed under the CEEI program.

Table 1:  Sampling Distribution for the Commercial Energy Efficiency Program
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Verification Procedures

ECONorthwest and ECOTOPE followed the procedures outlined in Protocol Audit Procedures for the file review of the CEEI Programs.  These results are reported in Appendix A.

Table 2 reports the means and standard deviations by stratum for the key variables observed in the sample.  The “Reported” columns contain the claimed values reported by PG&E in its database for the sampled files.  The “Revised” columns reflect the changes made to these values by ORA’s consultants, as a result of the paper verification process.
Table 2:  Commercial Energy Efficiency Programs, Sample Means of Key Components 
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Results

The results of ECOTOPE’s adjustments are reported in Table 3.  ECONorthwest compiled all adjustments to the CEEI Program and expanded the verification rates to the population. The overall verification ratios were then tested for statistical significance (against the null hypothesis that the ratio is 1.0).
 Adjustments to both kW and kWh savings were statistically significant, and resulted in savings adjustments of 0.939 and 0.928 respectively. The stratified sample design resulted in a direct review of about 53 percent of all savings.  Adjustments were made to six of these files.  These adjustments were evaluated using the procedure described in the “Verification Section” above.

Table 3:  Verification Results of the Commercial Programs
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In addition to the engineering results presented here, ECONorthwest detected problems with the accounting of project costs.  A substantial number of mis-calculations were found which resulted in the utility conducting its own internal audit of the calculation of project costs for the entire PSP Program population.  This audit resulted in the utility increasing incremental measure costs by $640,000 for the CEEI Program.  These results were incorporated into revised e-tables submitted to ECONorthwest on September 15, 2000. 

Furthermore, during the internal audit substantial problems were found with the calculation of incentive payment in the PSP programs.  Incentive payments for the Commercial bidding program were revised from $11.653 million to $7.405 million.  The utility attributes the miscalculations to the fact that calculations of future incentive payments were based on nominal values and should have been discounted at a rate of 9.21 percent per year. 

Industrial Energy Efficiency Programs

Sampling Method / Size

The earnings claim associated with the IEEI Program is $2.937 million for all Industrial Energy Efficiency Programs.  Table 4 displays the applications involved in the Industrial sector portion of PG&E’s earnings claim.  Since there are relatively few applications in this program, ECONorthwest and ECOTOPE reviewed a census of applications in this program.  

Table 4: Applications Included in PG&E’s Industrial Energy Efficiency Programs 
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Verification Procedures

ECONorthwest and ECOTOPE followed the procedures outlined in Protocol Audit Procedures for the file review of the IEEI Programs.  The results are reported in Appendix B.

Table 5 provides a breakdown of claimed and verified savings by application.  The “Reported” columns contain the values that were reported by PG&E in its database for those files sampled.  The “Revised” columns reflect the changes made to these values by ORA’s consultants as a result of the verification process.

Table 5: Industrial Energy Efficiency Program Verification Results by Application
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Results

No statistical significance testing was performed because a census of applications in the IEEI Program was reviewed.   The incentives and incremental measure cost were correctly calculated, with minor exceptions, and required no adjustments.

Table 6: Verification Results of the Industrial Programs
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During PG&E’s audit of the PSP Program, adjustment were made to the calculation of incremental measure costs and incentive payments in the Industrial Program.  These adjustments reduced incremental measure costs by $0.300 million and incentive amounts by $1.377 million according to revised e-tables submitted to ECONorthwest on September 15, 2000.  

Verification for New Construction Programs

Nonresidential New Construction Shared Savings

Sampling Method / Size

The earnings claim associated with the NRNC Program is $2.943 million.  Table 7 displays application code and avoided cost associated with those applications included in PG&E’s NRNC earnings claim.  As with the Industrial Program review, ECONorthwest’s and ECOTOPE’s verification effort was conducted on a census of application in the NRNC Program.  

Table 7: Applications Included in PG&E’s Nonresidential New Construction  Programs
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Verification Procedures

ECOTOPE performed the engineering-based verification for the NRNC Program.  The results are reported in Appendix C.

Table 8 provides a breakdown of claimed and verified savings amounts by application.  The “Reported” columns contain the values reported by PG&E in its database. The “Revised” columns reflect the changes made to these values by ECOTOPE as a result of the paper verification process. Adjustments here were largly the result in changes in the baseline operating assumptions used to evaluate the process loads in these new building applications.

Table 8: Nonresidential New Construction Shared Savings Program Verification Results by Application
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Results

No statistical significance testing was performed because a census of applications in the IEEI Program was reviewed.   The incentives and incremental measure cost were correctly calculated, with minor exceptions, and required no adjustments.  

Table 9: Verification Results of the Nonresidential New Construction Program
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Earnings Calculation Process

Shared Savings Programs

The earnings mechanism used for PG&E's Shared Savings Programs is complex.  However, the basic structure of their earnings mechanism consists of two primary 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 were 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 were 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.
 If a program fails the TRC test, with a positive PEB, then the PEB is removed from the portfolio.  If a program fails the TRC test with a negative value, it must remain 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 in this AEAP 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 30 percent
 of the PEB.

System and Documentation

We have described above the strengths and weaknesses of PG&E’s DSM Annual Report offered in support of earnings in this AEAP.  PG&E appears to have successfully operated its PY 1997 program that had incentives paid or committed in 1999.

In summary, the data and documentation provided by PG&E were generally accurate and verification by ORA’s consultants proceeded without major difficulty. 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 many issues that have been discussed in passed AEAPs and include:

· 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 affecting the base case engineering calculations stem 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.  

· Another 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.  

· The project cost calculations presented in many PSP files and incorporated into the utility’s May filing of the E-tables were found to contain errors.  These discrepancies were severe enough that the utility initiated an audit of the accounting for project costs for the entire PSP program.  During this review, other significant problems relating to the calculation of incentive payments were found.  The utility’s internal audit resulted in increased earnings of $0.494 million.  These discrepancies were attributed entirely to problems with the calculation of project costs and incentive payments in the PSP program.  

E-Table Adjustments

This verification produced verification ratios designed to be used to adjust the savings claims in the E-Tables.  Table 10 summarizes the savings per unit in each of the program elements. 

Table 10:  Verification Ratios Used to Adjust the PG&E’s E-tables
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Appendix

Appendix A – Commercial Energy Efficiency Incentive Program Adjustments

	
	Filing
	Ecotope
	
	

	Application
	kW
	kWh
	Thms
	kW
	kWh
	Thms
	Reason for Adjustment to Anticipated Savings
	Measure Description

	PETLE-SRAE


	9
	76045
	0
	0
	0
	0
	Documentation inconsistent with filed savings.  Unable to resolve savings claim using documentation provided.
	LED traffic signal change out.  Number of traffic signals claimed not consistent with claim and not documented.

	PNOS_ITALE


	141
	875911
	0
	141
	851423
	0
	kWh impact recalculated from verified hours of operation and adjusted accordingly.
	Lighting retrofit verified, hours changed in verification report.

	PORKRONOSC


	4
	332759
	0
	4
	186818
	0
	Duty cycle increased to 12 hrs instead of 7.8 hrs (used in the savings calculation) in the post retrofit case.  This is an office usage which is said to have under 8 hours per day usage with the control package while having over 16 hours per day in the base case.
	Lighting retrofit adjusted for more realistic office operation hours.

	PORVA8401E


	88
	299298
	
	0
	0
	
	File doesn't match database numbers.   No observable relation between file documentation and savings calculation -- file zeroed out. 
	Lighting efficiency retrofit.  Unable to relate savings documentation with savings claim for this application.

	PSTUCCKERM


	77
	188937
	
	74
	192837
	
	Recalculated with WAPA factor and utility correction.
	Motor replacement recalculated since the correction factor for the WAPA share of the load was adjusted.

	PSTUCURGEM


	16
	108625
	
	12
	45735
	
	Recalculated using single motor savings and WAPA factor file indicates that only one motor was installed in this application.
	Motor control retrofit completed on only one motor  .


Appendix B – Industrial Energy Efficiency Incentive Program Adjustments

	
	Filing
	Ecotope
	
	
	


	Application
	kW
	kWh
	Thms
	kW
	kWh
	Thms
	Reason for Adjustment to Anticipated Savings
	Measure Description
	Issue with ongoing Savings Calculations


	AJG0037
	0
	2,911
	154000
	0
	0
	0
	Need to demonstrate that this measure was not installed in response to EPA requirements.
	Add stack damper with O2 controls and improved Hx to asphalt heater.  Savings calculation uses average stack temperature and O2 before and after to create performance curve.  The average flow rate is then applied to the curve to get savings.  Baseline consumption is determined from 1997 profile.  File contains one month of after data indicating a firing rate less than half of the 1997 average and nearly half of the lowest month in 1997.
	


	AJN1013
	0
	97,000
	0
	0
	0
	0
	New situation, no base case presented, no savings.
	Efficient motor and ASDs installed on spray booth supply and exhaust as part of plastics plant expansion.  No existing equipment.  Base case  is totally arbitrary.
	 


	AJQ0125
	179
	448,306
	62802
	143
	358645
	62802
	Base case calculation stages inefficient chillers first since staff runs them that way to preserve new chillers.  With new chiller, only new chillers are run.  Since facility had capability to be more efficient, base case for energy savings should use that as base.  Savings reduced 20%.
	Add new chiller and remove 3 old chillers.  Also, boiler flue gas heat recovery.
	


	PETLERINOM
	50
	828,620
	0
	40
	662896
	0
	The anticipated savings calculation does not account for the increased pressure drop associated with a fine bubble diffuser.  Savings are reduced 20% for pressure increase.
	Change coarse bubble diffuser to fine bubble diffuser in water treatment plant.  Also, 2 motors added to allow increased capacity.  Motors supplying air to the diffuser are constant volume and are controlled manually.  Currently two motors are used during summer and winter nights, and one motor during winter days.  With fine bubble diffuser, one motor will operate at all times.  Savings will result from one less motor operating during summer.  File continuously talks about future effluent increase but the size of this increase is not documented. The items undertaken were likely required to meet the anticipated demand.  PG&E states it is safe to assume that the load increase is less than 50% and therefore can be met by the backup pump.  They have no information about the anticipated increase and generally facilities of this sort always keep one motor in reserve.  Therefore, it is likely that this was the cheapest and most likely way for the plant to meet increased demand.
	The post-measure metering and final savings calculation appear adequate with the addition of 3 conditions.  If volume is less than 25% of Table 2 baseline gallons then baseline consumption should be adjusted to reflect continuous single motor operation.    If volume is more than 50% larger than current savings should be zero since this measure is a plant expansion.  Also, at least one pump must be shown to be continuously operating over the post-measurement period.  


	PETSA_JOSM
	344.6
	1,898,482
	0
	331
	1823092
	
	Input power of 476kw should be used for baseline not 489 calculated value.  Results in a 4% reduction in savings.
	Replace ten motors and replace eddy current drives with ASD drives.    Final savings calculations use standard performance curves for eddy current power draw and ASDs.   Pre-install monitoring should have developed a power curve for the eddy-current drive.  Without documentation of curve and that the drives were functioning well, this measure should be zeroed.
	 


	PORWIIGUAC
	8
	29,128
	0
	8
	29128
	0
	
	Installed photocells on loading dock.
	


	PORWIIGUAE
	129
	888,840
	0
	117
	799956
	0
	Fixture wattages not those agreed to in other PG&E programs.  Savings reduced 10%.
	
	 


	PPLAEMGENM
	450
	5,909,496
	0
	0
	0
	
	Least cost solution to EPA requirement.  Half the units were installed before ESA signed.  48 installed before submittal to the utility.  Savings dropped.
	Implement flue gas recycling with ASDs on 53 steam generators.   Project driven by EPA.  Previous project is said to have used different strategy that was less efficient than presented solution.  The strategy here is more efficient and costs less than other solution.   Due to EPA requirements, over half the units were installed before a contract existed, and 45 of 53 were installed before the project was submitted.  This is the least cost solution to meet EPA requirements and was being implemented without the PSP program.  If accepted, current savings calculation must be adjusted for annual on times and flows for each unit individually (not one or two arbitrary units).  
	 


	PPLCH/B/CM
	333
	1,510,638
	0
	333
	1510638
	
	 
	Pump rebuild.  We could easily be paying for regular maintenance here.   PG&E's response to age and maintenance did not answer the question and was evasive.   Documentation needs to be provided that supports that this is not routine maintenance.  Possible evidence would include documentation of original pump clearances and dates and specifications of other times the seals were replaced
	Ongoing savings calculation procedure needs to reflect that savings are negative below 225 kbpd and positive above.  Proposed equations do not exhibit this behavior even though supplied table does.  


	PPLCHFCCM
	1290
	10668300
	0
	1290
	10668300
	
	 
	 This is essentially a control algorithm on a new process and controller, and should be considered new rather than retrofit.  A simulation model is created to improve process control.  All control improvements that result from the project will be claimed here.  The savings are actually increased on-site generation rather than directly reduced power purchases from the utility.   The savings calculation procedure seems adequate.  Two-thirds of savings (7153550 kwh) come from a measure that was implemented during a plant shut down, that was not part of original submittal.  The unplanned measure could be a maintenance item.
	


	PPLEQ-126M
	73
	616,560
	0
	0
	0
	
	Savings zeroed as measure was happening anyway in response to EPA or process requirements.
	New slower motors for crude heater draft fans.  Main concern appears to be a high O2 level they want to reduce from 4% to 2%.  They state the measure will "correct the O2 problem, and save energy as well".  Higher O2 leads to high NOX.  Likely this was required to meet EPA requirements.  Damper said to operate at 5 to 10% for one fan and 5 to 40% for the other.  
	 


	PPLEQNH3M
	20
	218,700
	0
	18
	196830
	
	Calculation uses output frequency to calculate base case fan requirements.  Since the process is impacted by actual air flow the appropriate measure would be percent speed.  This would decrease the number of fans running in marginal cases.   Reduce 10%
	Install ASD controls on ammonia condenser fans, to eliminate ammonia bypass valve which has some maintenance problems.  Measure was installed before pre-installation inspection and the M&V plan.  Baseline very questionable.
	 


	PPLTODRAM
	124
	1,920,000
	0
	0
	0
	
	Measure appears to be method of increasing pipeline capacity.  Savings zeroed.
	Install DRA injection facility to reduce pipeline drag.  At low flows this will allow an intermediate pump to be shut down.  It will also allow a "much higher maximum flow rate".  They claim with no support that the fluids pumped have a constant density and that main pump energy is not impacted from this.   The savings methodology proposed is not sensitive to any changes in average API,  It also must account for different flow regimes not just the historical situation.  
	If claim is accepted, the on-going savings equations are inadequate.  Three equations would be required to cover the following cases: a) flows below 61,000 (no savings),; b) flow above 61,000 and below maximum flow with DRA and without Tar Canyon, and c) flow above the historical capacity of Junction and Tar Canyon (no savings).  Also, an engineering adjustment must be added to account for changes in average API.



Appendix C – Nonresidential New Construction Program Adjustments

	
	
	Filing
	Ecotope
	Correction


	Application
	Site
	KWH
	KW
	KWH
	KW
	Correction Description


	CCO4006
	Natividad Med
	1270695
	413
	1270695
	413
	


	CVP114010
	Cisco 12
	2207370
	289
	1103685
	145
	Process loads appear to be high.  Process load translates directly to energy savings from the extremely good chillers that are installed.  A majority of project savings result from the efficient chiller meeting the cooling demanded by the process load.  Based upon conversations with facilities manager, bench lab design peak cooling is 20w/sqft, and rack lab is 40-50w/sqft.  This is peak.   The DOE2 models used process loads provided by CISCO.   These are design calculations and the modeling crew was informed that the equipment ran flat out.  In areas served only by the central AHU, the installed capacity appears to exceed the design load.   In rack and bench lab areas, where the majority of the process equipment is installed, installed equipment capacity is less than the design values, effectively limiting the cooling that can occur.   Discussions with CISCO personnel led to the conclusion that cooling systems are generally throttled down significantly sometimes as low as 25% of full capacity. The building  #12 computer facility has cooling capability 80% of the claimed process load and reported runs typically throttled by 50%.  In two buildings lab spaces were not completed in 1999 and are still not completed.  No post field procedure is a significant issue.  One is currently being finished out with a mock up of a single family residence, rather than the lab anticipated.  This single case would reduce the savings claim by more than 300,000kwh.  An additional issue is double counting.  Spaces with explicit process loads are also modeled as have typical electronic office process loads.  Due to the difficulty of quantifying the actual loads and also the process portion of the total savings, savings have been reduced 50% for all CISCO projects.  This is considered the best guess given the information available.  Site 16 filing used incorrect savings figure; savings increased to 3,930,000 kwh before the 50% adjustment.  


	CVP114011
	Cisco 13
	2186403
	600
	1093202
	300
	


	CVP114012
	Cisco 14
	2913504
	445
	1456752
	223
	


	CVP114013
	Cisco 15
	1797663
	481
	898832
	241
	


	CVP114014
	Cisco 16
	3204806
	420
	1965166
	210
	


	CVP114015
	Cisco 17
	1776133
	541
	888067
	271
	


	CVP114016
	Cisco 18
	1923039
	444
	961520
	222
	


	CVP114017
	Cisco 19
	1818836
	415
	909418
	208
	


	CVP11403
	Cisco 4
	1313245
	470
	656623
	235
	


	CVP11405
	Cisco 7
	1862632
	462
	931316
	231
	


	CVP11407
	Cisco 9
	1678612
	505
	839306
	253
	


	CVP11408
	Cisco 10
	1302845
	390
	651423
	195
	


	CVP11409
	Cisco 11
	1138766
	450
	569383
	225
	


	CVP1160
	Santa Clara Valley Medical Center
	2244920
	709
	2244920
	709
	


	CVV6069
	HP
	922042
	498
	461021
	249
	Continuous process load of 2.7w/sqft.     File claims 4.5w/sf of equipment load plus 25w/sqft lab space.   Due to same issues that are raised by CISCO project, savings are reduced 50%.
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� The earnings claim being reviewed here deals with 1999 utility activities undertaken 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., Sampling Techniques. 3rd edition., 1977,  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 statistically different from 1.0.  For small samples, the critical value is higher.  


� The Performance Earnings Basis is calculated as, PEB = ACnet - (UAC + (2/3) * PCnet) + ((1/3) * UIC) + MC) where, ACnet  is the net present value of 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).


�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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