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San Diego Gas & Electric - 1997 Earnings Verification
Executive Summary and Introduction

Executive Summary

ECONorthwest and its subcontractor, ECOTOPE, Inc., were retained by the Office of Ratepayer Advocates of the California Public Utility Commission (ORA and CPUC) to audit San Diego Gas & Electric Company’s (SDG&E) claim for $17.753
 million in shareholder incentives for activities and expenditures related to Demand-Side Management (“DSM”) programs during the 1997 program year.

This audit covers the verification of information reported by San Diego Gas & Electric Company (SDG&E) in its Application 98-05-005 before the Public Utilities Commission of the State of California, and outlined in its Demand-Side Management Programs; Annual Summary and Technical Appendix: 1997 Results — 1998 Plans, filed with the CPUC on May 1, 1998 as part of the 1998 Annual Earnings and Assessment Proceedings (AEAP).  This audit involves: (1) review of claimed and verified resource savings, incentive payments, and measure cost calculations for five DSM programs, (2) review of administrative cost allocations and procedures, and (3) general review of the adequacy of earnings claim and annual report documentation.  The major findings of this review are:

· Information reported in the program tracking system databases is generally consistent with the information found in the paper application files.  The application review, however, revealed that a significant number of customers were paid following the conclusion of the 1997 program year.

· The engineering audit resulted in significant changes in the capacity and energy savings for the commercial and industrial retrofit programs, as well as the nonresidential new construction sector.  The combined results of the application and engineering reviews, and the subsequent modification of SDG&E’s earnings claim summary tables based on these findings, produces an $8.729 million reduction in shareholder earnings, from $17,753 to $9,024 million.  (That portion of the reduction in earnings based on late payments of customer incentives, however, will be eligible for recovery in the next program year.)

· No change in earnings claims are recommended for any other program, as any differences between claimed and verified impacts were statistically insignificant, or otherwise discounted.

· The documentation and calculations in the E-tables for shared savings and performance adder programs are exemplary.

· Administrative costs for the energy efficiency incentives programs appear high compared to other utilities.  However, the allocation of administrative costs among shared savings and performance adder programs appear reasonable.

Introduction

The purpose of this study is to verify the data and procedures used by San Diego Gas & Electric Company in its application for shareholder earnings filed for the 1998 AEAP.  In that report, SDG&E’s total, first year earnings claim for activities and expenditures associated with DSM programs during the 1997 program year is $4,460,238 and represents 25 percent of the claimed total projected lifecycle shareholder earnings of $17,840,953.
  In addition, SDG&E claims a PY96 second earnings claim of $11,975,360, representing the balance of the earnings of the new revised total projected lifecycle shareholder earnings for its 1996 DSM programs.

Scope of Study

ECONorthwest followed standard verification practices in its audit of SDG&E’s shareholder incentive earnings.  The basic steps of the audit included:

· Design and selection of a stratified random sample for each program to be audited;

· Verification of the accuracy of program performance and cost data through detailed inspection of program tracking systems and application files as provided by SDG&E staff;

· Verification of shareholder incentive calculations by review of parameters and calculations used in the E-tables;

· Verification of the aggregate estimate of measure costs reported in the E- and D-tables by assessing their reasonableness with documentation contained in  application files and consistency with relevant Table C Protocols; and

· Review of administrative cost measurement and allocation procedures, including an assessment of the reasonableness of administrative costs associated with DSM activities by comparing those costs across utilities.

Brief Description of Programs that Received Application Level Review

ECONorthwest’s application verification effort focused on SDG&E’s nonresidential programs, as they account for the majority of the earnings claim.  In fact, the verification process reviewed, at some level, programs that comprise almost 98 percent of total claimed earnings for PY97.  All of these programs are shared savings programs, for which shareholder earnings are based upon the net effectiveness of the program.

SDG&E’s single largest conservation program, in terms of claimed shareholder earnings, is the Commercial/Industrial/Agricultural Energy Efficiency Incentives Program (C/I/A).  For PY97, shareholder earnings attributed to the C/I/A Program totaled approximately $11.678 million or 57 percent of the total earnings for shared savings and performance adder programs.
  The C/I/A Program contains various techniques, strategies, or delivery systems by which SDG&E provides incentives for custom and standard efficiency measures.  The three main marketing strategies employed by SDG&E in the C/I/A Program are called the Commercial/Industrial Incentives (CII), Power to Save (PTS), and Commercial Rebate programs.  ECONorthwest audited all three.  Of these strategies, CII and PTS are the major source of claimed shareholder earnings.  The Commercial Rebate programs for energy efficient lighting equipment, energy efficient motors, refrigerators, and HVAC equipment contribute smaller amounts to the total.  ECONorthwest investigated CII and PTS as well as sampling from the lighting and motor components of the rebate programs.

The Commercial/Industrial Incentives (CII) Program offers incentives for installation of standard mechanical and complex custom energy efficient measures.  (Standard measures are energy efficient measures reviewed and approved by the CPUC, and identified as cost-effective when applied to specific building types.)  The program is geared primarily toward large commercial, industrial, and agricultural customers.  In 1997, LED traffic signal devices received extra emphasis, with the completion of twenty separate jobs resulting in 11.3 gWh in net energy savings.  In addition, with 1,481 exit sign installation jobs and other program measures installed at 146 customer projects, the CII Program resulted in total net energy savings of 61.54 gWh, 7.7 mW, and 2,033.7 Mtherms.

The Power to Save (PTS) Program promotes and encourages the installation of standard and custom energy efficient lighting applications and less complex standard and custom mechanical technologies for all sizes of commercial, industrial, and agricultural customers.  Participation in the program is through an initial energy audit and recommendations for energy efficient equipment, based on the audit.  Involvement is encouraged by offering incentives for the installation of cost-effective energy efficient measures.  SDG&E was able to complete lighting and mechanical retrofits at facilities owned by San Diego County, San Diego City Schools, and local military base facilities.  The net energy savings of 28.84 gWh, 5.3 mW, and 8.68 Mtherms that resulted from the 859 installed jobs during the 1997 program year were significantly less than in previous years.

Although some changes are planned for the next program year, the Commercial Rebate Programs for energy efficient motors and lighting measures will continue beyond PY97.  In the Motor Rebate Program, dealers are given a small cash incentive to facilitate the paperwork processing of these motors, and to encourage the dealer to stock and sell the energy efficient motors.  During PY97, 545 motor jobs were completed, resulting in net energy savings of  0.93 gWh and 0.23 mW.  The Commercial Lighting Rebate Program targets small and medium commercial customers who, typically, have been unable to participate in SDG&E’s other commercial incentive programs by offering rebates through participating contractors.  Upon verification that the lighting measures have been installed, the contractors are then, in turn, reimbursed by SDG&E for the rebates.  SDG&E attributes net energy savings of approximately 6.27 gWh and 0.85 mW to the Lighting Rebate Program from the 191 completed installation projects during the 1997 program year.

The Nonresidential New Construction Program, also known as “Savings Through Design” is intended to facilitate and encourage the use of energy efficient technologies in the design and construction of new commercial buildings and tenant improvements.  It provides building plan reviews, cash incentives for standard and custom measures, and educational materials to target audiences.  In 1997, SDG&E implemented, based on recommendations from ORA auditors, a new methodology for calculating energy savings for lighting measures and, as a result, revised the incentive mechanism from a “per component” basis to a “whole system” basis.  A total of 377 projects were completed during the 1997 program year, resulting in net energy savings of 52.92 gWh, 10.19 mW, and 942.21 Mtherms for the Savings Through Design Program.

The Residential Appliance Efficiency Incentives Program (RAEI) consists of several component programs, of which ECONorthwest reviewed files from Compact Fluorescent Lighting Program.  Through education and public awareness efforts designed to stimulate the demand for these energy efficient technologies, this program seeks to make it more economical for retailers to stock and sell these measures.  Delivery is accomplished through two distribution channels, both of which were reviewed by ECONorthwest.  The bulbs are distributed primarily through retail channels using participating retailers in SDG&E’s service territory.  In addition, SDG&E internally distributes these bulbs through regional offices, special events, targeted mailings, and a mail-in audit program.  In 1997, this program paid out incentives toward the purchase of 391,984 lamps, which resulted in net energy savings of 34.5 gWh and 2.1 mW.

Procedures for Application-Level Review

The review procedures employed by ECONorthwest, ECOTOPE, and Clark Energy Services Co. (CESC) generally focused on the following steps.  Departures from these steps are discussed in the context of each program.

· Identification of the claimed performance measures in the database for the applications in a sample drawn for each program.  Attention was focused on the key parameters of the incentive mechanisms: measure counts, energy savings estimates (kilowatt hours, kilowatts, therms) by type and number of measures, customer incentives paid by SDG&E, and incremental measure costs.  The purpose of this step is to verify that application data matches that present in the database used to calculate earnings claims.

· Location of the documentation in the sample files to check claimed performance measures.

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

· Documentation of the ease or difficulty in verifying claims and make recommendations to assist future verification efforts.

The primary variables mentioned above were visually inspected, cross-checked, and recalculated using verified parameters and the appropriate algorithm(s).  The secondary variables that do not impact the incentive earnings calculations were subject to a more cursory inspection and cross-check to identify possible sources of inconsistency.  In addition, dates on invoices, incentive checks, and check requisition forms were reviewed to ensure that expenditures occurred during PY97.
  It is our interpretation of the California Protocol Agreements that the program year is defined as the year in which the utility pays the incentives.  (In this case, the time period from January 1, 1997 through December 31, 1997.)  Moreover, it is particularly important to consistently enforce the program year definition to avoid double-counting particular applications in subsequent years.  Throughout the verification process, ECONorthwest and its’ consultants entered revised numbers, as well as unedited SDG&E numbers, into new program databases.

Sampling

For each program, a stratified random sample was drawn for use by ECONorthwest and its consultants to verify the information found in the application files and program tracking systems.

Sample Design

The first step in the audit process was to select a stratified random sample of application files for each of the five audited programs.  Because SDG&E’s tracking system estimates kWh, kW, and therms for each application, the stratification variable is an index value taken from the incremental annual energy savings for each application.  By also including avoided costs from SDG&E’s Advice Filing, a combination of capacity savings and electric and gas energy savings (expressed as 0.042*kwh savings + 68.7*kw savings + 0.29*therm savings) were calculated that effectively weights the savings in proportion to their lifecycle value of avoided costs.  This allows the sampling to include the files that represent the most significant sources of savings.

It is important to remember that 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 resulting from its effects on the number of strata, the stratum boundaries, and the sample size within each stratum.

The sample design process begins by identifying a census stratum, consisting of the few, large applications with the highest stratification-variable values.  They are censussed to ensure adequate representation of the largest installations.  The Dalenius-Hodges 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 Dalenius-Hodges technique is applied using  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 given stratum, h, as a proportion of the sample size for all strata, is calculated as:
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 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 95 percent confidence of sample means being within 5 percent of population means.

Verification Ratios

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 performance in the sample to population-weighted claimed performance 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 to be 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

In addition to the application audit conducted by ECONorthwest on all five programs, ECOTOPE and CESC conducted engineering reviews on sampled files for the PTS and CII components of the energy efficiency incentives programs and the Nonresidential New Construction Program.
  The engineering review was based, in large part, on standard engineering practices for the particular measures installed.  For these programs, the claimed savings were reviewed for consistency with good engineering practices and the Advice Filings.  The engineering review focused on two problem areas:

· The development and documentation of a base case to establish savings levels.  This had a substantial effect on the non-residential new construction sector, but a much smaller impact on the retrofit sectors.

· The development of production increments in the industrial sector.  That is, when utility investments were actually responsible for increases in production, the base case agreements require that a separate and defensible base case be established beyond the current production levels of the facility.

ECOTOPE conducted the engineering review of the NRNC Program sample files.  In the NRNC Program, the Title 24 regulations affect only equipment efficiency without mandating particular engineering estimating procedures or design.  Control strategies, air delivery strategies, and various process types must, therefore, be carefully reviewed for conformance with baseline methodologies and the requirements contained in the California Protocol Agreements.

CESC reviewed the PTS and CII program sample files.  The industrial sector uses the custom program to design energy efficient processes which are partly supported by the utility’s conservation program.  The engineering calculations and assumptions were 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 engineering reviews for SDG&E were conducted by utility marketing program rather than by end use, as filed in the E-Tables.  Adjustments to the E-Tables were made using a weighted average of the verification rates, which were derived from each market segment in the utility’s tracking system.  For this calculation, only the verification ratios with t-ratios in excess of approximately 1.645 (greater than 10 percent) were used.  In addition, in any file where an adjustment was made to either the engineering analysis or the measure cost, an explanation of the change and, to the extent possible, a recalculation was produced.  These modifications were entered into new databases for purposes of calculating the verification ratios and t-statistics for each program, and are recorded in the Appendix to this report.

Verification of Energy Efficiency Incentives Programs

SDG&E is claiming first year earnings of approximately $11.678  million for the Commercial/Industrial/Agricultural Energy Efficiency Incentives Program.  All components of the C/I/A Program are shared savings programs.  As such, shareholder earnings are based on the shared savings earnings mechanism.  Under this mechanisms, shareholders earn at a fixed rate of 30 percent of net resource benefits (ratepayers receive 70 percent of the net resource benefits), with no cap, after meeting the 75 percent minimum performance standard (for the first earnings claim only).  In addition, there is a cost-effectiveness guarantee that requires shareholders to compensate ratepayers for 100 percent of any losses in resource benefits.  The cost-effectiveness analysis and compensation are applied on a portfolio basis across all four California utilities’ earnings claims, including that of SDG&E.

Commercial/Industrial Incentives Program

During 1997, SDG&E completed 1,652 Commercial/Industrial Incentive projects, which resulted in 61.5 gWh, 7.8 mW, and 2,033.7 mTherms of net energy savings.

Sampling Method / Size

ECONorthwest collected a stratified sample of 47 observations (identified by site number) out of a total population of 1,654, using the methodology described above.  The stratified sample is described in Table 1.

Table 1:
Sampling Distribution for the Commercial/Industrial Program
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Verification Procedures

CESC conducted an engineering review on each file for the commercial and industrial programs.  CESC reviewed all files for engineering assumptions and correct application of energy savings calculation methodologies.  CESC’s engineering review focused on two problematic areas:    (1) the development of production increments in the industrial sector and (2), the development and documentation of a base case to establish savings levels.  Specifically, when utility investments are responsible for increases in production, the base case agreements require that a separate and defensible base case be established beyond the current production levels of the facility.  Because documentation to support this position was not generally available for the claimed measures, many of the reductions in claimed savings were made in this area.  The engineering adjustments made by CESC to the CII Program are fully detailed, by application, in the Appendix to this report.

ECONorthwest conducted the file review for the CII Program.  Since CESC’s engineering review encompassed the measures, parameters, and calculations used to derive energy savings for each application, ECONorthwest’s verification efforts focused on the secondary variables of the audit process, e.g., customer incentives and incremental measure costs.  Specifically, dates on invoices, incentive checks, and check requisition forms were reviewed to verify that expenditures occurred during PY97.  

ECONorthwest’s verification of the application files found the information recorded in SDG&E’s tracking system generally matched that found in paper records of each customer’s contract file in the sample provided by SDG&E.  ECONorthwest found only one instance in which the customer cost variable (IMC) in the database file did not include revisions recorded on SDG&E’s “C/I Incentive Program Agreement Request” form.  Significant adjustments, however, were made to SDG&E’s CII Program based on the payment of customer incentives following the end of the program year.  In total, 16 of the 47 audited applications were paid after December 31, 1997.  In some cases, the incentive check was issued in the second week of February 1998.  Moreover, in support of ORA’s position that this could entail inadequate inspection of the installation of energy efficiency measures and may lead to double counting, ECONorthwest found one application (site #50829) in which the customer’s invoice for the purchase of the energy efficient measure was dated December 31, 1997.  It seems very unlikely, in this case, that the installation could have been accomplished by the customer or inspected by an SDG&E field engineer during the 1997 program year.

Table 2 below reports the means and standard deviations, by stratum, for the key variables in the CII Program audit.

Table 2:
Review of the Commercial/Industrial Incentives Program
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Results

For each parameter reviewed, ECOTOPE calculated a verification ratio, as detailed earlier, by comparing the sum of the claimed amount in the sample with the sum of the verified or revised amount.  The null hypothesis is that the verification ratio is one.  The null hypothesis assumes that the reported and verified amounts are equal and result in no net change in the energy savings claims, utility expenditures, or program earnings claims.  In all cases, the t-statistic must meet the level at which we can be 90 percent confident that the ratio is within 10 percent of the estimated amount.  For the given sample sizes, this ratio is  approximately 1.645.

Table 3 reports the verification results.  ECONorthwest found the ratio of reported and verified amounts for four of the five audited variables to be statistically significant.  Indeed, the t-statistics for the energy savings variables were strongly significant with t-statistics of -5.058, -7.073, and -42.850 for kW, kWh, and therm savings, respectively.  Only the verification ratio for the incremental measure cost variable proved not to be significantly different from 1.0.  Accordingly, ECONorthwest recommends that the IMC reported by SDG&E be accepted.  The earnings summary tables (E-tables) filed by SDG&E, however, should be revised so that they represent a 48.1 percent reduction in kW savings, a 51.8 percent reduction in kWh savings, a 15.6 percent reduction in therm savings, and a 21.6 percent reduction in incentive costs.

Table 3:
Verification Results of Commercial/Industrial Incentives Program
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Power to Save Program

The Power to Save (PTS) Program resulted in net energy savings of 28.84 gWh, 5.3 mW, and 8.68 Mtherms, from the 859 installed jobs during the 1997 program year.

Sampling Method / Size

ECONorthwest collected a stratified random sample of 47 observations, identified by site number, out of a total population of 860, using the methodology described above.  The stratified sample is described in Table 4.

Table 4:
Sampling Distribution for the Power to Save Program
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Verification Procedures

ECONorthwest conducted the application review of the PTS Program and found the information reported in SDG&E’s tracking system for this program was consistent with the information contained in customer’s application files.  As with its CII counterpart, ECONorthwest found that 16 of the 47 applications were paid after the 1997 program year.  Of these 16 applications, 14 were inspected on January 31, 1997.  In addition, relating to ORA’s concern about possible double counting, one application file (#50356) had only a Voucher Request form (dated February 2, 1998) to confirm that the customer was actually paid.  There was no copy of the incentive check or SDG&E invoice.

CESC conducted the engineering review of PTS Program sample files.  For custom measures, CESC compared information reported in SDG&E’s database file with hard copies of each customer’s contract file in the sample, provided by SDG&E.  CESC verified the energy savings for these measures using the ex ante assumptions provided by SDG&E, and the information provided for the custom measures.  In some applications (for instance #39646), CESC found that the documentation in the application file was missing or not sufficient to verify all facets of the energy savings calculations.  In these instances, CESC had to rely on their own engineering assumptions to complete the energy savings calculations.  In addition, San Diego City Schools are a significant customer in the PTS Program, and CESC found interactive air conditioning savings on custom lighting measures for several sites.  In these instances, CESC recalculated the energy savings and revised the values reported in the sample database.  The combined results of the application and engineering review of the PTS Program are reported in Table 5 below.

Table 5:
Review of the Power to Save Program
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Results

Table 6 below reports the results of our verification of the Power to Save Program.  The calculated t-statistics imply a verification ratio significantly different from 1.0 for both kW and kWh savings, as well as the customer incentives variable.  The verification rates for these variables indicate that SDG&E over-reported capacity savings by 58.6 percent, energy savings by 45.2 percent, and incentives by 46 percent.  ECONorthwest, therefore, recommends that the E-table values for these variables be revised downward by the verification rates described in Table 6.

Table 6:
Verification Results of Power to Save Program
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Commercial Rebate Programs

The Energy Efficient Motor Rebate Program gives dealers a small cash incentive to facilitate the paperwork processing for specific energy efficient motors to encourage the dealer to stock and sell the energy efficient motors.  For PY97, 545 motor jobs were completed, resulting in net energy savings of 0.93 gWh and 0.23 mW.

The Commercial Lighting Rebate Program targets small and medium commercial customers by offering rebates through participating contractors.  For the 191 completed installation projects during the 1997 program year, SDG&E attributes net energy savings of approximately 6.27 gWh and 0.85 mW to the Lighting Rebate Program.

Sampling Method / Size

ECONorthwest drew a stratified random sample from the motor, lighting, and HVAC elements of the commercial rebate program.
  While there are three separate rebate programs (not including the terminated refrigeration rebate program), each targeting specific equipment, the program design is the same.  Accordingly, these programs were combined into a single sample and verified as a single program.
  SDG&E supplied documentation for all 47 requested observations (out of a total population of 764) as summarized in Table 7 below.

Table 7:
Sampling Distribution for the Commercial Rebate Program
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Verification Procedures

Given the nature of the program, there was no engineering verification of the Measure Rebate Program.  ECONorthwest verified all calculations associated with the standard measures using the ex ante assumptions provided by SDG&E, and verified the information provided for the custom measures.  The rebates for these measures are based on the Advice Letter 1001-E/1030-G.  In addition, dates on invoices, incentive checks, and check requisition forms were reviewed to verify that expenditures occurred during PY97.  In order to make sure that the costs and load impacts are for the same period, as well as to avoid possible double counting, the money is supposed to be spent in the program year.

Out of the 47 applications that were reviewed, ECONorthwest’s audit revealed one application file with errors in the calculation and reporting of net kW and kWh savings, and five files in which SDG&E paid the incentive after the 1997 program year.
  (These inconsistencies and our adjustments are detailed in the Appendix to this report.)  These problems were encountered only for lighting measures.  The consistency between application documentation and the values reported in SDG&E’s tracking system for energy efficient motors was quite good.  Table 8 describes the reported and revised estimates for the strata.

Table 8:
Review of the Commercial Rebate Program
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Results

After ECONorthwest collected and updated the key variables in the Measure Rebate Program sample, verification ratios and their associated standard errors for the sample were expanded, by stratum, to the population by ECOTOPE.  Two-tailed t-tests and verification ratios were then calculated.  These statistics are reported in Table 9 below.  From these statistical tests, ECONorthwest determined that differences between reported and verified amounts for all four audited variables are statistically significant.  That is, we can reject the null hypothesis (with a 90 percent level of confidence) that the verification ratio is 1.0.  Accordingly, for the Measure Rebate Program, ECONorthwest recommends an 8.6 percent reduction in capacity (kW) savings and a 10.4 percent reduction in energy (kWh) savings, as well as a 5.8 and 8.8 percent reduction in customer incentives and incremental measure costs, respectively.

Table 9:
Verification Results of Commercial Rebate Program
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Verification of the Nonresidential New Construction Program

The Nonresidential New Construction Program is designed to facilitate and encourage the use of energy efficient technologies in the design and construction of new commercial buildings and tenant improvements by providing building plan reviews, cash incentives for standard and custom measures, and educational materials to target audiences.  In 1997, SDG&E implemented, based on recommendations from ORA auditors, a new methodology for calculating energy savings for lighting measures and, as a result, revised the incentive mechanism from a “per component” basis to a “whole system” basis.  According to SDG&E’s “Annual Summary Report,” a total of 377 projects were completed during the 1997 program year, resulting in net energy savings of 52.92 gWh, 10.19 mW, and 942.21 Mtherms for the Savings Through Design Program.

Sampling Method / Size

As reported in Table 10 below, ECOTOPE drew a stratified random sample of 52 applications from the total population of 376 applications (as identified by unique site numbers).  SDG&E supplied documentation for all 52 requested applications.  For this program, the engineering review was conducted by ECOTOPE and the application or paper file review was conducted by ECONorthwest.

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

ECOTOPE  uncovered significant errors in the calculation and reporting of net kW savings, kWh savings, and therms savings.  Table 11 describes the reported and revised estimates for the strata.  The principal engineering adjustments in the new construction sector were based on variations in base case assumptions which were not regulated under Title 24.  The Title 24 regulations affect only equipment efficiency without mandating particular engineering estimating procedures or design.  Control strategies, air delivery strategies, and various process types must, therefore, be carefully reviewed for conformance with baseline methodologies and the requirements contained in the California Protocol Agreements.  Approximately 70 percent of the engineering adjustments recommended by ECOTOPE are based on the interpretation of the base line for multi-zone office buildings to be a variable (not constant) air volume system.  Therefore, any claimed savings must improve upon that standard.  Only in cases where laboratory or other large ventilation loads are required did ECOTOPE consider the base case system to be constant volume with reheat.  In the NRNC Program, this has a substantial impact on the energy estimating procedures.  The verified energy savings and a description of the problems encountered are detailed, by application, in the Appendix to this report.

ECONorthwest’s file review of the NRNC Program revealed that the values entered into SDG&E’s tracking system generally match those reported in the application files.  However, 19 of the 52 audited applications were paid after the 1997 program year had ended.  Indeed, several customers were issued incentive checks in the second week of February 1998.  In all cases, the payment date of customer incentives were confirmed with both copies of the incentive check and SDG&E invoices.  As with the energy efficiency incentives programs, the energy savings and expenditures associated with these files were zeroed out.  These adjustments are fully documented in the Appendix to this report.

Table 11 reports the means and standard deviations, by stratum, for the key variables in the NRNC Program audit.

Table 11:
Review of the Nonresidential New Construction Program
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Results

Table 12 below reports the verification results for this program.  Based on the engineering and file reviews, the adjustments to this program are statistically significant.  The t-statistics for all five verified parameters are significantly greater than 1.645, thus, we can reject the null hypothesis that the verification ratio is equal to 1.00.  In this case, as would be expected with the significant engineering adjustments and zeroing out of applications paid after the program year, SDG&E overstated energy savings (kW, kWh, and therms) and customer incentives and incremental measure costs.  Accordingly, ECONorthwest recommends adjusting the earnings summary tables (E-tables) to reflect the verification ratios shown below.

Table 12:
Verification Results of the Nonresidential New Construction Program
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Verification for Residential Appliance Efficiency Program

SDG&E provided paid incentives for refrigerators, freezers, and compact fluorescents purchased by residential customers.  The program generated $1.557 million in shareholder earnings which is approximately nine percent of the total earnings claim.

Compact Fluorescent Lighting Program

The Compact Fluorescent Lighting Program is designed to encourage the installation of compact fluorescent lamps.  These are distributed in two primary channels.  Retailers sell the lamps and SDG&E internally distributes them through regional offices, special events, targeted mailings, and a mail-in audit program.  In 1997, this program paid out incentives toward the purchase of 391,984 lamps, which resulted in net energy savings of 34.5 gWh and 2.1 mW.

Sampling Method / Size

ECONorthwest evaluated a stratified random sample of 54 observations, drawn from the full database population of 1,179 representing all possible means of distribution.  SDG&E staff were extremely thorough in providing the documentation necessary to review this program, and this assistance greatly facilitated the verification process.  The sample documentation included copies of SDG&E’s Residential Appliance Lighting forms, product movement reports from retailers, UPC/SKU Product Listing By Retailer reports, and cross reference listings by product type.  Variables such as quantity, unit model, dealer, dates of purchase, and customer identification were verified.

Verification Procedures

ECONorthwest found that information about quantity, unit price, rebate amount, customer identification, and dates of purchase matched exactly with the information printed from SDG&E’s residential rebate database.

Results

The verification procedure supports the claim for the number and types of compact fluorescent lights sold and amount of incentive paid to customers in the population.  ECONorthwest did not verify the total number of incentives paid nor did it confirm the totals for each performance measure such as kW and kWh saved or  measure cost as this information was not available at the file level.  No changes to the shareholder earnings claim for the Compact Fluorescent Lighting Program are recommended.

Measure Cost Verification

Although measure costs do not directly impact the incentive mechanism and are not explicitly reported in the E and D tables, they are included in the application audit because they are used to indirectly calculate incremental measure costs and are part of the Performance Earnings Basis.  As such, the measure cost parameter is a crucial, albeit indirect, component in the determination of program benefits and shareholder earnings.

Procedures

ECONorthwest reviewed the incremental measure costs as part of the file verification process for four of the five audited programs.  ECONorthwest evaluated SDG&E’s measure cost method based on the definition provided in the M&E Protocol C Tables, verified actual calculations based on ex ante assumptions provided in Advice Letter 957-E-A/986-G-A, 1996 DSM Program Activity and Expected Earnings, February 1, 1996, Table A-4, where applicable, and the files themselves.  That is, pursuant to Table(s) C of the Protocols, measure cost estimates must be based on (a) costs shown on collected customer invoices adjusted 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

ECONorthwest verified that SDG&E consistently applied and calculated the correct, designated incremental measure costs per measure.  ECONorthwest verified that SDG&E used customer invoices or customer letters stating  job costs as the basis for measure costs for custom measures.  In summary, the methodology used by SDG&E to calculate measure costs was correctly and consistently employed and compliant with the Protocols.

Administrative Cost Verification

One of the most difficult aspects of the audit and verification process (especially in a quantitative sense) is the audit of allocation of administrative costs between individual programs and program elements, and to DSM generally.  Our procedure for evaluating the administrative cost allocation process has two elements:

· A review of available documents that describe the cost allocation process; and

· Comparison, across utilities and over time, of administrative costs associated with gross program categories.

Procedure

Excluding incentives, labor cost is the primary cost element in DSM programs at utilities.  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; and

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

WITS is an on-line, mainframe system used to capture actual employee and agency personnel labor transactions on a real-time basis.  Not every employee enters labor data every day; the frequency depends on the variability of the employee’s job reporting responsibilities.  However, every employee tracks his or her own hours via Daily Time Sheets, which are then entered into the system via mainframe-connected workstations within some appropriate time frame (and no less often than once per pay period).  Currently WITS is updated with correct labor accounting distributions daily.  According to SDG&E staff, there have been no modifications of WITS or changes to the frequency with which data is entered into the system.

For the 1997 program year, as in the year before, the administrative cost allocation basis is the dollar amount of net benefits.  In other words, at the end of the year, the estimated administrative cost, which has been used in all the fieldwork, is replaced with an actual administrative cost number at the program level.  This aggregate number is then allocated to each measure in the program based on the percentage the individual measure contributed toward the total net benefits of that program, i.e., total program administrative costs * (measure net benefits/program net benefits).

Peer Group Comparisons of Administrative Cost Ratios

A second approach to analyzing the justifiability of administrative cost allocations is to compare these costs across utilities, within approximately similar program categories.  The inherent difficulty in doing so, of course, is the variety in types of programs implemented by the various utilities, and the ambiguity, therefore, of appropriate normalizing variables.  Nevertheless, peer comparisons can provide rough insights, especially if the comparisons use reasonably generous criteria to detect variance in utility administrative cost performance.

In Table 13 on the following page, recorded costs and benefits data from the 1997 Demand-Side Management Program Annual Summaries (Table E-1) are tabulated by utility.  In this summary table, the utility administrative costs and measurement costs (UAC) are presented as percentages of various normalizing quantities, including utility incentive costs (UIC), net incremental measure costs (NIMC), and net total resource benefits (NTRB), all of which are (arguably) alternative measures of the scale of the activities conducted by the utilities.  In the final panel of the table, these ratios are compared to the average of these ratios across the four utilities.  Only ratios that exceed the mean by more than 50 percent, or are smaller than the mean by more than 50 percent are flagged as, respectively, "high" or "low".  (Others cannot be calculated because the divisor is zero.)  Thus, the criteria for detecting deviations from typical practice are quite generous.

Table 13:
Peer Review of 1996 DSM Administrative Expenditures
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Compared to the other California utilities in the table, SDG&E displays an overall high level of administrative cost ratios for both the nonresidential EEI  program and new construction programs.  For nonresidential EEI programs, SDG&E's claimed administrative costs (UAC) are 137 percent of its incentive costs (UIC).  The same ratio is 67, 15 and 39 percent for SoCal Gas, SCE, and PG&E, respectively.  In addition, the ratio of administrative costs to net incremental measure costs (NIMC) for this program are high compared to other utilities.

SDG&E’s claimed administrative costs for new construction programs are 122 percent of its net incremental measure costs and this compares unfavorably to other utilities whose ratios are much lower.  SDG&E’s administrative costs, however, for the residential EEI programs, are low across all three ratios compared to the average of the other utilities, and their total administrative costs for all DSM programs appear to be within the average range experienced by its peers.

The overwhelming majority of SDG&E's earnings come from shared savings programs, which means that high administrative costs tend to force shareholder earnings lower than they would be if administrative costs were closer to average levels.
  Furthermore, SDG&E has high cost ratios for the programs on which it earns the bulk of its  shareholder claim, i.e., the ratios for the C/I/A retrofit programs, responsible for almost 57 percent of the total PY97 earnings claim, are above average compared to other utilities.  This is also the case with new construction, which is responsible for approximately one-third of the earnings claim for PY97.  One area in which SDG&E’s administrative expenditures do appear to be low is the Residential Energy Efficiency Incentives program.  Energy Management Services also carry a lower than average amount of administrative expenditures.

Compared with administrative expenditures during previous program years, several items are striking.  First, in the 1995 program year, SDG&E claimed administrative costs for its C/I/A Program which were low for two of three ratios.  For the 1996 program year, none of the administrative cost ratios for this program were low, compared to the peer group.  Administrative cost ratios for this program during the 1997 program year are high, compared to other utilities, in two of the three ratios.  It appears, despite an adequate tracking and cost allocation system, that SDG&E’s administrative costs for the C/I/A Program have increased, based on these various ratios and compared to other utilities, over this three year time span.  The Energy Management Services Program, in contrast, had administrative costs that were high, compared to other utilities, in PY95.  For both the 1996 and 1997 program years, however, administrative costs for EM Services are low compared to other utilities.

Earnings Calculation Process

A final step in our audit of SDG&E's claim is a qualitative review of the earnings claim documentation itself.  This involves qualitative assessment of the internal systems that appear to be in place, as well as the final documentation of the earnings claim itself.

System and Documentation

We have outlined above the systems designed to track internal labor cost allocations to DSM activities.  For its activities in the field, SDG&E benefits from a high level of computerization in the calculation of performance measures for both custom and standard efficiency measures.  These systems result in low error rates in the translation of data prepared for residential and commercial customers to the data used in the earnings calculation.  The disadvantage of some of these computerized systems has been that it was difficult to recreate the calculations from the hard copy documentation without capturing, in the file, the intermediate calculations performed by the computerized process.  With the completion of the computerization effort at SDG&E, and with the full installation of the MIDAS database and the linkage of all program activities to it, these calculations have become easier.  The provision of stored procedures, with which the MIDAS database system constructs the earnings and other variables, is an appropriate and accessible guide to the replication of these operations by an outside reviewer.  (Although the input of many experienced staff members concerning just how the inputs go together and how they may have been revised throughout the reporting period remains an invaluable part of the audit process.
)

In summary, therefore, SDG&E maintains data and application processing systems that are of high integrity, and which capture and evaluate application information accurately.  Contract files are generally well-documented.  The computerization of application procedures and data storage has been managed in a way that does not preclude replication and, with proper guidance, actually may facilitate the process.  In addition, significant steps have been taken to facilitate labor cost tracking and database management, in line with previous suggestions made as a result of the audit process.

Clearly, the results of the verification and analysis by ECONorthwest are contingent on the correspondence of actual field conditions to those represented in the database.  The result of the audit of the calculation and database management processes is unambiguous, however, in its validation of the shareholder earnings claim applied for by SDG&E.

Earnings Claims Adjustments

The individual programs at SDG&E are organized as market segments with program delivery and incentive mechanisms representing the principal distinction among programs.  Unfortunately, the reporting requirements and earnings calculations are separated by end use (Commercial, Industrial, and Agricultural).  Because the earnings verification focuses on the utility’s individual programs, the results have to be related to the utility’s earnings claim as summarized in the E-tables.  Table 14  shows the verification ratios in this context.

For SDG&E, all of the retrofit programs are available to all nonresidential sectors.  However, separate reporting is done for the commercial, industrial and agricultural programs in the earnings claims.  This results in some confusion, since any particular program or combination of programs might impact any of the nonresidential sectors.  Since the verification sample was constructed from individual programs, the verification ratios have to be recombined to adjust for the different sectors used in the earnings claims.  As a result, each program contributes differentially to each EEI sector claim, so a weighted average was constructed based on the verification ratio identified in each program.  This involved ensuring each of the following factors:

· The verification ratios that met the significance test would remain significant even if the verification was recombined in different categories.

· Verification ratios that did not meet the significance test would remain insignificant (set to 1.0) even when combined with other reviews.

The nature of the adjustments from program to program, and from sector to sector, could be combined as a weighted average of the individual program impacts on the individual sector (ignoring those parts of the sector where no significant adjustments were made).

Table 14 below reports the E-table adjustments.  The impacts on SDG&E’s program year 1997 earnings are summarized in Table 15.

Table 14:
E-Table Gross Load Impact Adjustments
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This methodology provides an accurate distribution of the verification adjustments through the individual sectors.  While this method results in a consistent overall adjustment throughout the EEI programs, the size of the adjustments to any one sector could be different if the averages had been constructed from a combination of case weights and verification ratios at the application level, and applied to the individual sectors.  The size of the adjustment is consistent with the findings of the individual programs from the file verification of each application.  Thus, when verification rates tend to cancel or mitigate the results, this is taken into account and results in a verification ratio closer to the initial claim.

Table 15:
Results on Earnings
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Appendix

Appendix

Engineering and Application Review

Nonresidential New Construction Program

The engineering review was completed by ECOTOPE, Inc.  Only those files that were adjusted are documented below.  The engineering adjustments to claimed savings are shown in the tables.  In addition, files that were paid after the 1997 program year, and whose energy savings and expenditures were zeroed out, are noted by the date of the incentive check in italics.

Site number: 15757

SDGE explanation accepted. Small differences in measure totals.

kWh
kW
Therms

Claimed Amount
2,327,140
266
0

Adjusted Amount
2,326,918
262
0

Site number: 15927

CAV-VAV (page 28).  225745sf Airport Terminal.  Zeroed gas savings.  Probable base ASD vs. IV since fans are big. Calculated with assumed profile using DOE2 curves., 545HP, 8760hrs, .80 peak load factor (bhp/hp).  See worksheet 15927.  Data from page 34.


kWh
kW
Therms

Claimed Amount
3,830,327
560
82,360

Adjusted Amount
1,963,765
561
0

Site number: 16060

CAV-VAV (page 23).  52,831 sf large office. Zeroed gas savings, use 25% of HAP delta fan energy (contained in July 13 response) assuming IV base.  0.25*(89,496-37,310)=13,046.5


kWh
kW
Therms

Claimed Amount
228,182
38
6,078

Adjusted Amount
135,743
38
0

Site number: 16124

CAV-VAV (page 14).  175,000 sf "Inmate Reception Center" read Jail.  Zeroed gas savings, used 25% of HAP delta fan energy (pages 22 & 28) assuming IV base.


kWh
kW
Therms

Claimed Amount
787,018
67
89,805

Adjusted Amount
170,565
50
0

Site number: 16157

CAV-VAV (page 15).  200,000 sf Airport Terminal.  Zeroed gas savings.  Use 25% of HAP delta fan energy (contained in July 13 response) assuming IV base.  0.25*(833,986-217,966) = 154,005


kWh
kW
Therms

Claimed Amount
1,139,896
89
43,007

Adjusted Amount
226,910
89
0

Site number: 17969

CAV-VAV (page 66).  19,381 sf Operations Office.  Removed CAV/VAV savings.  SDGE provided new base case with VVT.  Modeling is odd in that savings are larger for VAV from VVT than from CAV.


kWh
kW
Therms

Claimed Amount
2,196,059
220
0

Adjusted Amount
2,282,930
220
0

Site number: 19425

CAV-VAV (page 17).  29,844 sf Office.  Removed CAV/VAV savings.  SDGE provided new base case with VVT system.

(SDG&E incentive check dated January 2, 1998.)


kWh
kW
Therms

Claimed Amount
143,325
70
3,762

Adjusted Amount
133,712
11
0

Site number: 20427

CAV-VAV (page 23)  221,202 sf Office.  Page 33 discusses measure going from CAV to inlet vanes.  Measure zeroed.

(SDG&E incentive check dated February 2, 1998.)


kWh
kW
Therms

Claimed Amount
1,569,035
287
39,936

Adjusted Amount
451,908
287
39,936

Site number: 20558

kWh savings do not sum exactly to those reported in SDG&E’s tracking system.

(SDG&E incentive check dated February 9, 1998.)


kWh
kW
Therms

Claimed Amount
671,533
177
0

Adjusted Amount
668,142
177
0

Site number: 20659

CAV-VAV (page 89).  100,500 sf Library.  Zeroed gas savings, used 25% HAP delta fan energy assuming IV (pages 93 & 100).


kWh
kW
Therms

Claimed Amount
1,382,064
160
18,845

Adjusted Amount
835,714
147
0

Site number: 20924

CAV-VAV (page 14).  27,003 sf Library.  SDGE provided new base case with VVT system.


kWh
kW
Therms

Claimed Amount
162,552
0
5,407

Adjusted Amount
107,034
-1
-411

Site number: 21699

(SDG&E incentive check dated January 15, 1998.)

Site number: 40410

CAV-VAV (page 15).  200,000 sf Office (2 story).  Zeroed gas savings.  Used 25% of HAP delta fan energy (contained in July 13 response) assuming IV base.  0.25*(492,421-228,920) = 65,875.  Circulation pump and chiller assume 24 hour operation.  Savings for these reduced by 33%.

kWh
kW
Therms

Claimed Amount
2,748,703
417
-18,600

Adjusted Amount
1,280,232
346
0

Site number: 43542

kWh savings do not sum exactly to those reported in SDG&E’s tracking system.


kWh
kW
Therms

Claimed Amount
437,628
100
0

Adjusted Amount
438,174
100
0

Site number: 43668

CAV-VAV (page 72).  261820sf Lab/Office space.  Zeroed gas savings.  Used 25% of 33% of HAP delta fan energy (contained in July 13 response) assuming IV base.   0.33*0.25*(3292854-2351236)=78468.  In response, SDG&E suggests the lab spaces thing based upon the consultant’s letter.  The letter states that some biotech and hospital spaces require huge quantities of outside air or odd pressure control that make VAV expensive or uneconomical.  Though original model and July 13 response model show all spaces as being converted, a field note says only 6 of 18 systems were installed with VAV.  Obviously, in clearcut cases, a VAV would not be installed regardless of incentive.  Our assumption is that the office and warehouse spaces were the ones where the credit is taken.  For these spaces only the inlet vane to VSD portion is allowable.  The original SDG&E calculation simply took 0.333 of the model savings to be the measure savings.  We will follow that lead and use a quarter of a third of the model fan energy.  SDG&E needs to make case that special return air systems were required for pressure control.  We will ignore the fact that the original model and the response model show significantly different overall energy use.  Cooling Tower (page 15):  Use of SDG&E’s estimates for hotels probably not very good since hotels are definitely 24 hour operations.  Needs to be clarified since hotels seem to be used for all extended hour facility even if they are not 24 hour.  ASD hot water (page 19) and chilled water (page 46).  Calculations assume around the clock system operation.  Since facility is listed as at most two shift savings are exaggerated since pumps can and probably are shut off at night.  Savings reduced by 8/24ths.

kWh
kW
Therms

Claimed Amount
1,306,839
110
15,7560

Adjusted Amount
917,790
111
0

Site number: 44108

CAV-VAV assumes VVT with ASD as base.  90,000 sf Office.

kWh
kW
Therms

Claimed Amount
463,851
132
-16

Adjusted Amount
463,851
134
-16

Site number: 44770

LPD (page 18).  Base LPD calculated using Tailored LPD approach (page 22).  Lighting memo indicates Tailored LPD can not exceed the whole building lighting budget.  This Tailored LPD does.  So . . . the larger of the building value (13328 watts) and the area value(14399 watts, page 22) was used that as the base.  The wall lighting was excluded since it yielded a value exceeding the whole building number.  Using the 14399 value the buildings installed watts of 14234 do not meet the eligibility threshold so lighting zeroed.  Not sure why there is difference between file total and spreadsheet total.  Inspection indicates alot of field substitution which could lead to calculations not included in file.  Since measure zeroed no reason to worry about it.

Site number: 45016

(SDG&E incentive check dated February 12, 1998.)

Site number: 45515

Based on calculations.

(SDG&E incentive check dated January 2, 1998.)


kWh
kW
Therms

Claimed Amount
104,899
29
0

Adjusted Amount
107,493
29
0

Site number: 45659

Differences probably in the EER. 

(SDG&E incentive check dated January 23, 1998.)


kWh
kW
Therms

Claimed Amount
37,339
14
0

Adjusted Amount
37,338
13
0

Site number: 46125

CAV-VAV (page 15).  190,000 sf Office.  Large office with 10 smallish AHU's.  Measure goes from CAV to VAV with IV's.  Gas and electric savings for measure zeroed.

(SDG&E incentive check dated January 2, 1998.)


kWh
kW
Therms

Claimed Amount
626,196
135
22,212

Adjusted Amount
144,126
118
873

Site number: 46425

(SDG&E incentive check dated February 13, 1998.)

Site number: 46488

(SDG&E incentive check dated February 9, 1998.)

Site number: 46563

VOC device.  Question base case.  Is base equipment real?  Would like vendor name and contact of base case equipment.


kWh
kW
Therms

Claimed Amount
178,801
43
289,979

Adjusted Amount
178,801
43
308,855

Site number: 46794

(SDG&E incentive check dated February 2, 1998.)

Site number: 47057

Performance curves on pages 37 and 38 are not accurate.  Calculation redone to account for new curve provided with July 13 Response.  See compressor worksheet in this workbook.  Error in original calculation also fixed.  The percent of hour column is not used in the calculation.  Loads that occur for 5 minutes are calculated as if they occurred for the whole hours.


kWh
kW
Therms

Claimed Amount
465,165
60
0

Adjusted Amount
375,463
59
0

Site number: 47865

(SDG&E incentive check dated January 7, 1998.)

Site number: 48095

CAV-VAV (page 15).  ,000 sf Jail or Lodging.  Zeroed gas savings,  used 25% of HAP delta fan energy (pages 29&37) assuming IV base.

(SDG&E incentive check dated February 4, 1998.)


kWh
kW
Therms

Claimed Amount
219,460
43
9,429

Adjusted Amount
36,767
11
0

Site number: 48255

Savings do not seem to include EER savings

(SDG&E incentive check dated January 30, 1998.)


kWh
kW
Therms

Claimed Amount
53,715
29
22

Adjusted Amount
46,876
30
5

Site number: 48801

(SDG&E incentive check dated February 2, 1998.)

Site number: 49415

LPD (page 18).  Base LPD calculated using single zone in Area method (page 20).  If SDGE response from 7/27/1998 is accepted then a code calculation for the complete building is needed.  Savings from a calculation based on a single zone of a multi-zone building are unacceptable.  The building could exceed code but get an incentive for the zone in question.  We have used the 2.0 building value instead of 2.2 area value, and an area of 107984 gets a base watts of 215968.  Savings are 150kw, and 647862 kwh.

(SDG&E incentive check dated January 30, 1998.)


kWh
kW
Therms

Claimed Amount
741,161
172
0

Adjusted Amount
647,862
150
0

Site number: 49554

(SDG&E incentive check dated January 23, 1998.)

Site number: 49630

Savings do not sum exactly.

(SDG&E incentive check dated February 11, 1998.)


kWh
kW
Therms

Claimed Amount
113,633
44
299,417

Adjusted Amount
115,321
44
299,417

Site number: 50468

ASD on cold h2o loop (page 43).  Assumes 8760 for 2 shift plant.  SDGE states facility is 3-shift and will provide letter to that effect.    This site has a major chiller measure.  (pages 21,22 offer best view of problem) Two existing chillers are augmented by two new chillers to serve a new building and some extra load at an existing building.  One of the added chillers in absorption the other centrifugal.  The measure involves a better centrifugal unit and a larger absorption unit.  Savings accrue from the fact that the centrifugal unit is last in line.  The larger absorption unit takes more load therefore the centrifugal runs less.  This is in essence fuel switching though no fuel switching paper work was completed.  To complicate matters the absorption unit has not been installed.  The utility removed the increased gas use but did not redo the electrical savings.  Without the difference in absorption capacity the base and enhanced case centrifugal units will see the same load.  Therefore, I have taken the base case load and adjusted for the ratio in chiller kw/ton.  base kwh=1066407, savings=base-base/0.68*0.59=141142.

(SDG&E incentive check dated February 11, 1998.)


kWh
kW
Therms

Claimed Amount
1,092,389
168
0

Adjusted Amount
706,490
168
0

Commercial, Industrial, and Agricultural Energy Efficiency Incentives Program

The engineering review of the PTS and CII programs was completed by Clark Energy Services Corporation.  

Concern
Adjustments Made

File is Missing Engineering Calculations
CII-1420 engineering calculations are missing.

Requested calculations from the utility.

SDG&E Response: All these jobs are for our customer, NutraSweet Kelco.  This customer would not partici​pate in SDG&E’s programs or give us information unless a “nondisclosure” agreement was signed.  NutraSweet was adamant about not releasing information regarding their processes.  SDG&E has had to abide by this agreement which precludes us from mak​ing and distributing copies of the confidential information contained in the files.  How​ever, ORA or its representatives may review the files at SDG&E contingent upon the signing of a “nondisclosure” agreement.

CII-14201: Boiler efficiency have the following rating according to 1996 ASHREA Systems and Equipment Handbook, page 27.5: 75 to 86% efficiency for most non-condensing mechanically fired boilers, and88 to over 95% efficiency for condensing boilers.

Boilers were designed to operate without condensing flue gases in the boiler. This precaution was necessary to prevent corrosion.

It is likely that 86% efficiency is the upper end for the waste heat boiler, not 94%. I request to make this adjustment based on 86% efficiency.

The other boiler was recorded to have 75% efficiency in Site 14201, and 85% efficiency in Site 149180. I request to adjust the efficiency of this boiler to a happy medium of 80% efficiency.

Original: 452,760 therm

452760 THERMS original * ( 1/80% - 1/86% ) / ( 1 / 75% - 1 / 96%) = 135376.7 THERMS

File is Missing Engineering Calculations for Compressed Air Base Case
Site CII-47770. The file describes the existing system with a single rented 100-hp compressor, while the base case calculation is based on two 100-hp compressors. 

Requested documentation and calculations from the utility.

SDG&E Response: Job #47770 – The base case calculations for this job includes a single 100 hp and a single 50 hp air compressor.  The “100 HP Loaded” and the “100 HP Unloaded” line items in the calculation sheet on page 16 are for the same compressor that runs loaded some of the time and unloaded the rest of the time.

File for 47770 does not justify the basics condition. Assume the baseline condition does not have leaks or artificial demand since it is a new compressed air system in a new building. Reduce savings by 54%.

The Files have Low New Load Factor

The Files have kW Savings for Daytime Use Equipment
The assumptions and calculations used to calculate the modified CO fan system use 90% full-load factor off savings. Request clarification why the file describes the modified system with kW savings for full-load daytime operation CO fan equipment for the following sites CII-20671, PTS-46421, PTS-48514

Requested documentation for kW savings.

Adjust saving to 4 hours.

The File Failed CET

The File shows Differences in Base Load Assumptions
Site CII-21876. The measure saving is listed in the database but the file indicated that a PG&E memo zeroed the savings out because it failed the CET. The calculations do not show load factors on P age 20. Fan kW differs from page 20 to page 22 for the new system. The file has lower total kWh savings then the measure data base does.

As per 6/19/98 telephone conversation with Dave Baylon: Zero out savings.

The Files used Wrong Software for Calculations
Site CII-43395. VSD energy savings calculation software and not building simulation software was used to model modification on a CW pump.

Request clarification on the type of chilled water system and type of control values for the chilled water coil for existing and proposed condition from the utility

Site CII-46815. Building simulation software was used to model a chiller replacement and modification on a chilled water marine mammal (whale) tank.

As per telephone conversation with Dave Baylon: CESC to re-run as pool with our software.

Unable to run pools application without pool dimension and design temperature. Took two adjustments.

1. Adjusted the kW and kWh savings for baseline efficiency of Title 24.

2. Adjusted the savings kWh savings to reduce operating hours from 8760 to 4000 hours.

Given:  

Proposed Efficiency: 6.99 COP, 

Code Efficiency: 5.2 COP, and 

Existing Efficiency: 3.47 COP

Adjustment 1:

  1211347 kWh (6.99 – 5.2) / (6.99 – 3.47) = 615,997 kWh

  197 kW (6.99 – 5.2) / (6.99 – 3.47) = 100 kW

Adjustment 2:

  615,997 kWh * 4000 hours / 8760 hours = 281,277 kWh

The File show Equipment Replacement with Standard Practice
Site CII-47119. Unknown existing equipment ages and conditions prior to replacement and cut sheets on new equipment. 

Assumed the baseline is RT unit that meets code, and proposed is RT unit with higher efficiency. Adjust kWh to 44,857 and kW to 30.

The File has MIDAS # CF55 Not Listed in Filing
The MIDAS number CF55 for the new lighting changes are not listed in the Filing for the following sites: PTS-49913, PTS-50432.

Requested documentation for MIDAS #s from the utility.

As per meeting on  7/13/1998 with SDG&E:

Adjusted saving according to the reply from Data Request #2 for MIDAS Code CF55.

The File is Missing Calculations
Site PTS-39646 #4. Assumptions and calculations used to calculate base case and energy savings are missing.

Requested documentation and calculations from the utility.

Site PTS-48492 #5 & 6 to 12. Assumptions and calculations used to calculate base case and energy savings and “profile table” for #11 are missing.

Requested documentation and calculations from the utility.

PTS 48492 – SDG&E provided new calculation for the site. We agreed to the cooling tower measures. Page 44 – 54, we adjusted savings for 6 HVAC systems. SDG&E assumed constant volume system in their calculation. We assumed inlet vanes as the baseline. The file did not document the change from a constant volume to variable volume system.

Measure
Outlet Damper
Inlet Vane
VSD
New Savings

5
104696
86597
64853
21744

6
104696
86597
64853
21744

7
104696
86597
64853
21744

8
54251
44873
33606
11267

9
71043
58762
44007
14755

10
136403
112823
84494
28329

PTS 39646 – SDG&E provided new calculation for the site. It assumes 80% reduced for the use of occupancy sensor on an exhaust fan. No documentation on use of the space. We assume 30% saving until further documentation.

42024.00 KWH * (30% / 80%) = 157759 KWH

The Files show Interaction with AC
File shows interactive “Air Conditioning Savings” on custom lighting measures for the following sites: PTS-49489, PTS-49913, PTS-50356, PTS-51257

Requested documentation and calculations for adjustments from the utility.

Adjusted unreadable HVAC interaction savings. Calculated interaction number using prototypical buildings. Simulation was completed using DOE2.

PTS 49913, Measure 3, Page 179

HVAC Savings:

  Occupancy: S3 High School

  Cooling Interaction: 1.41 KWH COOLING / KWH LIGHTS

  Heating Interaction: -6.55E-03 THERM HEATING / KWH LIGHTS

  Lights: 1,233 KWH

  Cooling Saving:  1,233 KWH LIGHTS x 1.41 KWH COOLING / KWH LIGHTS = 1,738 KWH

  Heating Saving: 1,233 KWH LIGHTS x -6.55E-03 THERM HEATING / KWH LIGHTS = -8.07 THERM

PTS 49913, Measure 5, Page 180

HVAC Savings:

  Occupancy: S3 High School

  Cooling Interaction: 1.41 KWH COOLING / KWH LIGHTS

  Heating Interaction: -6.55E-03 THERM HEATING / KWH LIGHTS

  Lights: 602  KWH

  Cooling Saving:  602 KWH LIGHTS x 1.41 KWH COOLING / KWH LIGHTS = 848.82 KWH

  Heating Saving: 602 KWH LIGHTS x -6.55E-03 THERM HEATING / KWH LIGHTS = -3.94 THERM

PTS 49913, Measure 7, Page 181

HVAC Savings:

  Occupancy: S3 High School

  Cooling Interaction: 1.41 KWH COOLING / KWH LIGHTS

  Heating Interaction: -6.55E-03 THERM HEATING / KWH LIGHTS

  Lights: 2380  KWH

  Cooling Saving: 2380  KWH LIGHTS x 1.41 KWH COOLING / KWH LIGHTS = 3355.8 KWH

  Heating Saving: 2380  KWH LIGHTS x -6.55E-03 THERM HEATING / KWH LIGHTS = -15.59 THERM

PTS 49913, Measure 7, Page 182

HVAC Savings:

  Occupancy: S3 High School

  Cooling Interaction: 1.41 KWH COOLING / KWH LIGHTS

  Heating Interaction: -6.55E-03 THERM HEATING / KWH LIGHTS

  Lights: 342  KWH

  Cooling Saving: 342  KWH LIGHTS x 1.41 KWH COOLING / KWH LIGHTS = 482 KWH

  Heating Saving: 342  KWH LIGHTS x -6.55E-03 THERM HEATING / KWH LIGHTS = -2.24 THERM

PTS 49050, Measure 1, Page 149

HVAC Savings:

  Occupancy: S1 Small School

  Cooling Interaction: 1.42 KWH COOLING / KWH LIGHTS

  Heating Interaction: -7.50E-03 THERM HEATING / KWH LIGHTS

  Lights: 980  KWH

  Cooling Saving: 980  KWH LIGHTS x 1.41 KWH COOLING / KWH LIGHTS = 1391.60 KWH

  Heating Saving: 980  KWH LIGHTS x -7.50E-03 THERM HEATING / KWH LIGHTS = -7.35 THERM

PTS 49050, Measure 2, Page 47

HVAC Savings:

  Occupancy: S1 Small School

  Cooling Interaction: 1.42 KWH COOLING / KWH LIGHTS

  Heating Interaction: -7.50E-03 THERM HEATING / KWH LIGHTS

  Lights: 980  KWH

  Cooling Saving: 1004  KWH LIGHTS x 1.41 KWH COOLING / KWH LIGHTS = 1425.68 KWH

  Heating Saving: 1004  KWH LIGHTS x -7.50E-03 THERM HEATING / KWH LIGHTS = -7.53 THERM

PTS 49050, Measure 3, Page 48

HVAC Savings:

  Occupancy: S1 Small School

  Cooling Interaction: 1.42 KWH COOLING / KWH LIGHTS

  Heating Interaction: -7.50E-03 THERM HEATING / KWH LIGHTS

  Lights: 115  KWH

  Cooling Saving: 115  KWH LIGHTS x 1.41 KWH COOLING / KWH LIGHTS = 162.15 KWH

  Heating Saving: 115  KWH LIGHTS x -7.50E-03 THERM HEATING / KWH LIGHTS = -0.86 THERM

PTS 49050, Measure 4, Page 49

HVAC Savings:

  Occupancy: S1 Small School

  Cooling Interaction: 1.42 KWH COOLING / KWH LIGHTS

  Heating Interaction: -7.50E-03 THERM HEATING / KWH LIGHTS

  Lights: 401  KWH

  Cooling Saving: 401  KWH LIGHTS x 1.41 KWH COOLING / KWH LIGHTS = 565.41 KWH

  Heating Saving: 401  KWH LIGHTS x -7.50E-03 THERM HEATING / KWH LIGHTS = -3.01 THERM

PTS 49050, Measure 5, Page 50

HVAC Savings:

  Occupancy: S1 Small School

  Cooling Interaction: 1.42 KWH COOLING / KWH LIGHTS

  Heating Interaction: -7.50E-03 THERM HEATING / KWH LIGHTS

  Lights: 401  KWH

  Cooling Saving: 401  KWH LIGHTS x 1.41 KWH COOLING / KWH LIGHTS = 565.41 KWH

  Heating Saving: 401  KWH LIGHTS x -7.50E-03 THERM HEATING / KWH LIGHTS = -3.01 THERM

Files PTS-50356, PTS-51257 adjusted similar to the above calculation methodology.

The File uses Mixed Calculation Methodology
Site CII-46580. Different calculation methodology used for the base case by hand and the retrofitted case with ASD software by AB.

As per 6/19/98 telephone conversation with Dave Baylon: Recalculate savings using AB.

The File shows 8760 Hours of Operation
Site PTS-47395. The file shows 8760 base hours of operation of lighting. 

Requested justification for 8760 hours with pre-existing controls from the utility.

This is a replacement of an exterior photocell. Zero out savings. It is standard practice to install photocell on exterior lights.

The File Indicates Pre-existing Controls
Site PTS-48206. The file indicated abandonment of pre-existing lighting controls and base of 8760 hours.

Requested justification for 8760 hours from the utility.

SDG&E stated the existing lighting system operated 8760 because it's 24 hour operation, despite the existing control. The new controls are daylighting controls that save approximately 29%.

This is unlikely.  The lighting system is HPS lighting system. The utility stated the system is dimmable which would saving 29% or better. However, it’s likely an ON/OFF control system that would save 10% or better depending on the situation.

Adjust saving from 29% to 15% until proper documentation is received.

144.60 KW controlled * 15% = 21.69 KW

21.69 KW * 8760 HOURS = 190004 KWH

The Files have MIDAS # EX11, EX43 & EX44 Not Listed in the Filing 
The file has MIDAS numbers EX11, EX43 & EX44 for the new lighting changes that are not listed in the filling for the following sites: CII-49228, CII-49320, CII-49335, CII-50368

Requested MIDAS # documentation from the utility.

SDG&E Response: The lighting applications in the subject files consist of exit sign replacement projects, and are considered standard measures for 1997.  The assumptions are shown in Advice Letter 1001-E/1030-G, Table A4, page A20, Column AQ.

MIDAS numbers not found in documents provided by SDG&E. Assumed measure was according to EX01 which is Exit Signs LED kit. Adjusted saving accordingly.

CII Application Review

Outlined below are those files that were zeroed out because of payment of customer incentives after the program year.

Site number: 46324

(SDG&E incentive check dated January 2, 1998.)

Site number: 46573

(SDG&E incentive check dated January 21, 1998.)

Site number: 46729

(SDG&E incentive check dated January 3, 1998.)

Site number: 46815

(SDG&E incentive check dated January 23, 1998.)

Site number: 47762

(SDG&E incentive check dated January 23, 1998.)

Site number: 47950

(SDG&E incentive check dated January 21, 1998.)

Site number: 48378

(SDG&E incentive check dated January 14, 1998.)

Site number: 48562

(SDG&E incentive check dated January 14, 1998.)

Site number: 48605

(SDG&E incentive check dated January 16, 1998.)

Site number: 49300

(SDG&E incentive check dated February 6, 1998.)

Site number: 49365

(SDG&E incentive check dated January 23, 1998.)

Site number: 49376

(SDG&E incentive check dated January 2, 1998.)

Site number: 49377

(SDG&E incentive check dated January 23, 1998.)

Site number: 50029

(SDG&E incentive check dated February 18, 1998.)

Site number: 50829

(SDG&E incentive check dated February 12, 1998.)

Site number: 51143

(SDG&E incentive check dated January 21, 1998.)

PTS Application Review

Outlined below are those files that were zeroed out because of payment of customer incentives after the program year.

Site number: 46415

(SDG&E incentive check dated February, 1998.)

Site number: 46726

(SDG&E incentive check dated February 11, 1998.)

Site number: 50926

(SDG&E incentive check dated January 16, 1998.)

Site number: 48353

(SDG&E incentive check dated February 2, 1998.)

Site number: 2914

(SDG&E incentive check dated January 2, 1998.)

Site number: 47758

(SDG&E incentive check dated February 2, 1998.)

Site number: 47590

(SDG&E incentive check dated February 2 1998.)

Site number: 46894

(SDG&E incentive check dated January 29, 1998.)

Site number: 46512

(SDG&E incentive check dated January 23, 1998.)

Site number: 46257

(SDG&E incentive check dated January 23, 1998.)

Site number: 51257

(SDG&E incentive check dated February 11, 1998.)

Site number: 50423

(SDG&E incentive check dated January 30, 1998.)

Site number: 50356

(SDG&E incentive check dated February 2, 1998.)

Site number: 49489

(SDG&E incentive check dated January 7, 1998.)

Site number: 48492

(SDG&E incentive check dated January 30, 1998.)

Site number: 48214

(SDG&E incentive check dated January 14, 1998.)

Commercial Rebate Program Application Review

This application review was completed by ECONorthwest.

Site number: 47024

Based on the customer’s invoice, six motors were purchased but only five were installed.  Specifically, on the pro forma invoice, data 3-31-97, it clearly that “5 working motors, one spare motor.”  Calculation of net energy savings based on 5 motors.


kW
kWh
Incentives

Claimed Amount
5
21,780
$3,900

Adjusted Amount
5
18,150
$3,250

Site number: 51352

This application involved the installation of 500 CF42s in large lodging building type.  According to the tracking dates recorded on SDG&E’s Customer Information sheet, all the activity for this application occurred on 12-31-97.  The date, however, was missing from SDG&E’s Inspection Request form.  In addition, the lighting supplier’s invoice (#11857) is dated 1-20-98 and, on that same invoice, the date the equipment was ordered is identified as 1-6-98.  On SDG&E’s invoice (#123197LRP), the date for approval of payment is 2-6-98.  Purchase of energy efficient equipment and payment of incentives occurred after program year 1997, therefore, net energy savings and incentives are disallowed.


kW
kWh
Incentives

Claimed Amount
15
179,755
$2,000

Adjusted Amount
0
0
$0

Site number: 50930

This application involved the installation of 1,086 CF42s in a non-refrigerated warehouse.  The application file contained SDG&E’s invoice and a copy of check (#357804) from SDG&E to the customer dated 2-6-98.  Since monies were paid following the closing of PY97, the net energy savings and incentives for this site were zeroed out.


kW
kWh
Incentives

Claimed Amount
56
194,657
$4,344

Adjusted Amount
0
0
$0

Site number: 51088

This application involved the installation of 115 CF50s, 32 HS03s, and 18 HS02s.  The application file contained SDG&E’s invoice and a copy of check (#357801) from SDG&E to the customer dated 2-6-98.  Since monies were paid following the closing of PY97, the net energy savings and incentives for this site were zeroed out.


kW
kWh
Incentives

Claimed Amount
5
72,617
$2,325

Adjusted Amount
0
0
$0

Site number: 51327

This application involved the installation of 28 CF52s, 1 HS02, and 1 HS06 in the small lodging building type.  All the activity for this application occurred on or after 12-29-97.  SDG&E’s tracking dates are:

· Lead received/assigned: 12-29-97

· Contract signed: 12-29-97

· Inspected: 12-31-97

· File closed: 2-10-98

· Estimated install: 12-30-97

The Inspection Request form was not dated nor was the installation date on that form completed.  Moreover, the data on the invoice (#11823A) for the sale for the sale of the energy efficiency measures is 12-31-97.  SDG&E’s invoice (#123197LRP) was not dated, however, it was stamped “approved for payment” and dated 2-6-98.  Because the payment of this application occurred after the 1997 program year, the net energy savings and incentives were zeroed out.


kW
kWh
Incentives

Claimed Amount
1
9,033
$200

Adjusted Amount
0
0
$0

.�.�.�.�.�.�.�.�.





























�This total earnings claim amount is taken from SDG&E’s revised E-tables, submitted after the earnings claim application was filed.


� Differs slightly from the total earnings reported on SDG&E’s E-1 table due to inclusion of interest, franchise fees, and uncollectables.


�Shareholder incentives are based on 30 percent of program net benefits, i.e., the Performance Earnings Basis (PEB).


� Table E-1, “Application of San Diego Gas & Electric.”


� The money is supposed to be spent in that particular year, simply to make sure that the costs and load impacts are for the same period.  


�An engineering review of the rebate program was not conducted since the savings and calculations are reviewed as part of Advice Letter 1001-E/1030-G, dated October 1, 1996.


� Given the relative size and termination in the Spring of 1997, ECONorthwest did not verify the Commercial Refrigerator Rebate Program.  After payment of $8,450 in incentives for the purchase of 155 refrigerators, SDG&E ended this program on May 15, 1997.  SDG&E attributes .02gWh and 3.5 kW in net energy savings to this program during the 1997 program year.


� Only 28 HVAC projects were completed in PY97, and none of these applications showed up in the randomly drawn sample.


� As discussed previously, in order to make sure that costs and load impacts are for the same period, part of our review is to determine whether expenditures actually occurred during the 1997 program year.


� Based on the performance earnings basis (PEB) calculation, shareholder incentives are reduced by 30 cents for every dollar of administrative costs.


� It should be noted that during the earnings verification process, SDG&E staff responded promptly and thoroughly to all data requests.  Their efforts, in this regard, greatly facilitated the verification process.
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