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SDG&E - Study ID 992
1996 Commercial Energy Efficiency Incentives
Introduction and Executive Summary

This report is a Verification Report (VR) of the San Diego Gas & Electric Company’s (SDG&E) study of first year load impacts for its 1996 Commercial Energy Efficiency Incentives (CEEI) program (Study).  The Study was written by SDG&E and XENERGY, Inc.

The VR is organized in five sections.  The first section contains this introduction and the executive summary of our findings, along with a brief description of the programs studied and their methodologies.  Our recommendations for the Office of Ratepayer Advocates (ORA) action is also provided within.  Section two discusses the data and documentation supplied by SDG&E.  The third section reports the efforts in replicating the data flow and analytical approaches used by SDG&E.  The fourth section details our modifications to the dataflow and analytical procedures.  The final section presents our recommended changes to the filing parameters.  An appendix is included, which contains the Review Memorandum prepared by Ken Keating for this Study as well as any relevant correspondence.

The Study reports first year load impacts for commercial customers who participated in SDG&E’s 1996 Nonresidential Energy Efficiency Incentives Programs.  Two distinct sectors are presented in the Study: (1) Nonmilitary and (2) Military.  This analysis covers two end uses: (1) indoor lighting and (2) space cooling (HVAC).

The analysis techniques employed in the Study are:  

· Load Impact Regression Models (LIRM) for nonmilitary indoor lighting and HVAC customers;

· Ex post verification of engineering estimates for military lighting installations.

ECONorthwest’s verification efforts with regard to the Study include:

· Evaluation of the Study, as well as its data and documentation;

· Replication of the databases and statistical findings of the Study;

· Investigation of the effects of alternative and/or corrected model and database specifications;

· Recommendations to ORA.

The purpose of this effort is to verify the robustness of the findings obtained by SDG&E, and the consistency with M&E Protocols relating to this type of study.

Programs Studied

Nonmilitary

The Commercial Energy Efficiency Incentives (CEEI) Program is supported through audit programs, energy services representatives and account executives, and provides cost-effective Demand Side Management (DSM) energy savings when existing customers have retrofit opportunities.  There are three main market delivery mechanisms employed by SDG&E for providing incentives for retrofit or replace-on-burnout applications.  Using the utility’s naming conventions, these are: (1) Commercial/Industrial (C/I) Incentives Program; (2) Power to Save Programs; and (3) Commercial Rebate Programs.

C/I Incentives typically target large customers with whom SDG&E’s account executives are involved in assisting with major retrofit applications.  Incentives are offered to customers for the installation of both standard mechanical and complex custom energy efficient measures.  Standard measures (those identified as cost-effective when applied to specific building types), as well as customized measures are offered provided the project meets the program cost-effectiveness tests.

Power to Save offers incentives to customers for the installation of energy efficient lighting and mechanical technologies.  Although this full service strategy focuses on standard and custom lighting applications, and less complex standard and custom mechanical applications for all sizes of commercial and industrial customers, it tends to emphasize medium and small C/I customers.  A customer’s participation begins with an energy audit and recommendations for energy efficient equipment based on audit results.  Their participation is encouraged, by installing cost-effective energy efficient measures and receiving incentive payments for those measures.

Commercial rebates are delivered through retailers/wholesalers who give the Commercial/Industrial/Agricultural customer incentives instantly at the point of purchase.  Rebates are offered for the following measures: (1) high efficiency refrigerators, (2) compact fluorescent lamps, (3) other energy efficient lighting technologies, (4) energy efficient motors, and (5) HVAC measures.

Data were obtained from the following major sources:

· A tracking database, which contains customer specific energy consumption information such as their name, affected square footage, lighting hours of operation, and the data of installation;

· A comparison (non-participant) group, selected from the Customer Master file after the participants were determined;

· Consumption history, obtained from the Customer Master file;

· Data on floor stock, square footage, hours of operation, installation of energy efficient equipment, and occupancy, obtained from on-site audits for the non-participant group;

· Hourly weather data, obtained from NOAA files for the SDG&E climate zones; Maritime, Coastal and Transitional.

Military

The two main objectives of the review of the Military sector were to (1) evaluate the gross and net load impacts of the measures installed and (2) verify the physical installation of the measures in the tracking system.

SDG&E obtained a retroactive waiver to the M&E Protocols for the evaluation of the energy efficiency measures installed by military customers.  This waiver permits evaluation of all measures installed in military bases under M&E Protocols Table C-5, instead of C-4.  This was to allow for the use of engineering estimates with ex post verification of the assumptions in the engineering model.  XENERGY was contracted by SDG&E to conduct the military study; which will be treated independently for the remainder of this report.

Methodologies

Nonmilitary

Load impact regression models (LIRM) were used to determine the load impacts for lighting and HVAC for nonmilitary commercial participants.

The LIRM used for the lighting and HVAC customer study employs a customer-specific, time-series regression technique.  The potential advantage of this technique is that it addresses directly the issue of commercial customer heterogeneity by allowing customer-specific coefficients.  By using a load impact regression with a variable indicating the ex ante impacts for measures that are installed, billing analysis can be used to estimate the gross impacts attributable to the measures.  The coefficient on the dummy variable directly measures the gross impacts attributable to the measure.  By estimating a similar regression for non-participants comparison group, net impacts and net-to-gross ratios can be derived.  By using the gross impact estimate and the ex ante impacts data, a realization rate can be calculated as well.

Military

An ex post verification exercise was conducted by XENERGY, Inc. to confirm ex ante engineering estimates of impacts from lighting measures at military installations.  This objective was accomplished by (1) verifying the physical installation of the measures identified in the program tracking system, (2) gathering data through direct measurement, observations, and interviews with site personnel, and (3) performing simplified engineering analysis of energy impacts based on the data.     

Summary of Findings

Main results of the Study:

Nonmilitary

· The development of the participant and comparison group databases generally proceeds as per the M&E Protocols.

· Coding errors were encountered while attempting to replicate development of the analytic datasets, for both the non-participants and participants, which made verification time consuming.

· The selective ex post attrition technique, which excluded one particular customer from the final analysis, was shown to have no merit.

· There were significant typos and miscalculations that needed to be accounted for and corrected.

Military

· XENERGY utilized an outdated version of the tracking system database, which resulted in underestimation of the total square feet applied to the calculation of the demand savings.

Main concerns encountered:

Nonmilitary

· Generally speaking, there was very little responsiveness demonstrated by SDG&E; responses to inquires about the Study were very slow, averaging 21 days.  Given the tight time frame of the AEAP review process, such delays are problematic for ECONorthwest and its subcontractors (refer to Appendix B).

Military

· XENERGY’s portion of the report showed great improvements from that of last years, in all reporting aspects (documentation, data flow, supply of beginning and intermediate databases, etc.).  

Recommendation to DRA

Nonmilitary

· Despite the discrepancies, the regression model is accepted as per M&E Protocols and the dataflow follows it accordingly.  The recommendation is to correct for the typos and miscalculations, include the one HVAC customer selectively removed, and accept the adjusted claims.

Military

· ECONorthwest recommends adjusting for the updated square footage, and accepting the savings estimates associated to the modified calculations.

Data and Documentation Quality

Generally speaking the condition of the actual electronic files and supporting documentation supplied was good.  One CD-Rom was supplied with the Study which contained information (in the form of SAS documents, Excel databases, or light-logger) for both the Military and Nonmilitary sectors; and there was no problem extracting this information.

Data
Nonmilitary

Electronic information for the nonmilitary sector was supplied in both Excel and SAS formatted documents.  Specifically, there were 9 SAS programs, 1 SAS xport database, and 4 Excel databases.

Once read into SAS, the export database parsed into 19 unique datasets.  12 of these datasets can be labeled as either front end or original, while the remained 7 are all output datasets (i.e. databases produced by running the given code and original databases).

Military

Multiple SAS documents (including databases, code and log output), excel spreadsheets, and lighting loggers were provided for the military sector.  There was no problem accessing the given electronic information.

Documentation 

Nonmilitary

Documentation associated with the electronic information supplied was, in general terms, acceptable.  Within the actual code, the comments and annotations were minimal, but sufficiently followed the model laid out in Section 3 of the Study.

A basic flow chart was presented in the Study.  However, this did not help understand the actual SAS programs supplied, their appropriate order and how they were associated with the SAS datasets provided and the evolution of observations.  There existed little documentation as to the actual programming chronology of the database development.  

Military

Both the electronically-supplied information and the accompanying documentation were complete and easy to follow; there was no need for additional information requests in order to complete the evaluation.  (There were, however, a few issues that required clarification).  Among the hard copy documentation were the SAS programs used to reproduce the tables that were utilized in the Study and the calculation of the earnings, the supplemental SAS log outputs, and both the nonresidential and family surveys (which among other things included the physical verification sheets).

Generally speaking, there was a significant improvement this year in the documentation of the military sector.

Replication and Analysis

The verification efforts of ECONorthwest include review of the analytic approach, replication of databases and statistical procedures and, where appropriate, consideration of the effects of alternative specifications of databases or statistical procedures.

Review of Dataflow and Analytic Approach(es)

Nonmilitary

The Study employs a load impact regression model (LIRM) to determine the gross and net load impacts of SDG&E’s indoor lighting and HVAC programs for the nonmilitary measures.  The LIRM used for the lighting and HVAC customer study employs customer-specific, time-series regression technique.  That is, up to 36 monthly observations of billing records are used to characterize the energy consumption of individual commercial customers.  The gross impact of program measures is then detected by associating, statistically, the measures installed by participants with changes in the path of energy consumption displayed by the monthly billing data.  Net impacts are derived by comparing the participant impact with the impact derived by the study of comparison group billing data in a similar, statistical manner.  The LIRM took the form:

kWhit = Xit + Wit + Sit + eit 

where kWhit is the monthly energy consumption for customer I, normalized for the length of the billing cycle.  Xit, represents the non-weather/ non-DSM portion of the regression equation.  Wit is the cooling degreehours, which make up the weather-sensitive portion of the model.  And, Sit is the statistical estimate for monthly savings.

The potential advantage of the customer-specific regression technique is that it permits each customer to serve as its own ‘control’ by virtue of the level of consumption observed in periods prior to installation.  This can obviate the need for assembly of detailed, site-specific descriptive data on customers as is otherwise needed if customer consumption is represented by a single mode, with uniform coefficients across all customers.  In essence, the technique employed in this Study relies completely on information in energy consumption paths over time, rather than on a mixture of time-series and cross-section impact approach.  By aggregating the effects measured (in individual equations) for individual customers, it is possible to measure aggregate (and average) impacts, realization rates, net-to-gross ratios and other indicators of interest.

In general, this approach is a sound, and useful approach.  It directly resolves the problem of commercial customer heterogeneity that plagues most load impact studies.

In summary, review of the analytic procedure suggests that a useful LIRM specification was employed.   

Military

The two main objectives were (1) an ex post evaluation of the gross and net load impact of the measures installed under its 1996 Commercial Energy Efficiency Incentives Program in the military sector, and (2) the physical verification of the installed measures identified in the program tracking system.  SDG&E applied for, and was granted (December 18, 1996), a retroactive waiver which allowed the Industrial M&E Protocols (Table C-5) to be applied, in place of the Commercial M&E Protocols, for the purpose of evaluating the load impacts and the net-to-gross ratio of DSM measures installed.  XENERGY was commissioned by SDG&E to conduct this evaluation.

Lighting fixtures and exit signs were the various measures installed.  Ex post load impacts for lighting fixture and exit sign measures were estimated separately, then aggregated to represent the total interior lighting for the CEEI program.

The evaluation of the lighting measures during on-site verification visits were conducted at a sample of buildings, at which time:

· the installation of the measures was verified and quantified;

· lighting loggers were installed and remained in place for a period of time to estimate the hours of operation and/or interviews conducted to verify operating characteristics if logging was not possible; and

· spot measurements of a sample of fixtures were taken to estimate ex post connected watts.

The data collected were used to adjust the ex ante gross kWh impact estimates using a series of adjustment factors for: (1) measure installation, (2) hours of operation, and (3) post-retrofit connected watts.

The resulting gross kWh impacts were then multiplied by the net-to-gross ratio to estimate the gross load impacts.

There were two broad categories of building types: nonresidential and residential.  In order to address previous concerns regarding the evaluation of individual residential units as part of a large-scale nonresidential evaluation, the total participant group was divided into the nonresidential and family residential strata.  The same basic engineering approach was used to evaluate both strata, but the groups were sampled differently.  

A sample of the lighting measures was selected at the building level, with individual lighting measures being aggregated by building.  Using the total load impacts for each building as the primary selection criterion SDG&E selected a sample of 108 buildings (of the 672 participants), which accounted for 70% of the energy savings for the program (as required by the M&E Protocols for the IEEI programs).

Replication Efforts

Generally speaking, SDG&E’s sluggish responsiveness  and their deficiency for detailed oriented editing proved to be the greatest complications for replication efforts (refer to Appendix B).

Review of Database Development

Nonmilitary

Development of the participant and nonparticipant databases proceeded as per the M&E Protocols, and followed the models as presented in section 3 of the Study.

The most important problem involved errors in the originally supplied databases.  These errors were not very severe, yet do to SDG&E’s delayed response slowed the verification process significantly.

· Both the programs SKWH and PKWH call the database CYCLES in order to incorporate the EMETER variable.  The CYCLES database originally supplied however, did not contain the EMETER variable.   ECONorthwest requested clarification of this issue on the 8th of April, and did not receive an answer until the 5th of May.  Eventually, SDG&E supplied a new CYCLES database that contained the EMETER variable, and the replication efforts were able to proceed.  (Refer to data request 1, Appendix B.)

· There were slight discrepancies between the originally supplied, and ECONorthwest produced, NPKWH databases.  Again, ECONorthwest requested clarification of this issue on the 9th of April, and did not receive an answer until the 5th of May. These inconsistencies were confined to the number of observations however, and the statistical values of the relevant variables did not differ.  (Refer to data request 2, Appendix B.)

Military

Replication of efforts for the military sector did not encounter many problems.  However:

· The tracking database supplied with the military portion of the report, varied slightly from the military sector of the main tracking database.  Specifically, the building square footage was less in the military supplied tracking database.  After inquiring about the discrepancy, SDG&E stated that after the military extracted the database the main tracking database had been updated (refer to data request 3, Appendix B).  Therefore the replication procedures included the new, updated database for the final analysis and recommendations.  The square feet changed to 19,309,252 from 17,442,075 (as per Table 2-1 in the Military Section of the Study).

Review of Analysis Procedures

Nonmilitary

The analysis proceeded as was described in the Study, and was in general compliance with the M&E Protocols.  However, ex post attrition factors lead to a number of observations not being used in the calculation of the estimated total demand savings, which are mentioned below, and may be cause for concern:

· A 15% root-mean-square-error (RMSE) criterion was applied, by calculating the ratio for each customer by dividing the RMSE of the regression by its intercept.  This, in essence, became the “signal-to-noise” ratio, with SDG&E claiming that this ratio is very likely to be large when a regression simply fails, since inadequacies in the specification of the model for a particular customer will result in excessively large estimated regression errors.

· As Ken Keating indicated (Review Memo, Appendix A) SDG&E’s exclusion of a data point after the fact was inappropriate and ultimately biased the results.  The screening processes SDG&E implemented, both ex post and ex ante, are sufficient estimators to obtain fair and professional results.  Both ECONorthwest and Ken Keating agree the arbitrary elimination of a data point is without merit.

· Both the typos and the miscalculations needed to be accounted for and corrected.

Table 1 identifies the miscalculation of the demand savings per DUOM for the nonparticipant sample, as presented in equation 13 on page 3-8 of the Study.

[image: image7..pict]Table 1: Reported and Corrected Nonparticipant Demand Savings (DUOM)

Lighting Measures

Table 2 identifies the typos included in equations 19 and 20, on page 3-11 of the Study.  The Study incorporated the square footage from the previous year’s report into the calculations of the estimated demand savings for the HVAC measures (refer to Table 2 below and data request 6 of Appendix B).  Table 2 also discloses the revised calculations estimated in the addition of the data point excluded by SDG&E. 

Table 2: Reported and Revised Demand Savings (DUOM)

HVAC measures

Military

The analysis procedure was straight forward and carried out as the Study states.  No changes are recommended.

Modifications to Database and Analytical Procedures

Database Modification

Nonmilitary

· The inclusion of the replaced CYCLES database is the only database modification necessary.

Military

· Instead of using the tracking database supplied with the military sector, an extract was taken from the Nonmilitary supplied tracking database which was said to “more recent and up to date.”  Table 3 and Table 4 below illustrate the changes to the square feet, and incorporate all subsequent value modifications.

Table 3: Reported and Revised Aggregated Ex Post kWh Savings DUOM

Military Sector

Lighting Measures

Table 4: Reported and Revised Ex Post Peak Coincident kW DUOM

Military Sector

Lighting Measures

Analysis Modifications

Nonmilitary

· Both the typos and miscalculations should be corrected.

· ECONorthwest recommends including the one selectively removed customer into the analysis dataset.

Military

· No modifications are recommended for the analysis procedures of the military sector.

Recommended Changes to Filing Parameters

Table 5:  Recommended Changes for Nonmilitary Sector


Table 6:  Recommended Changes to Military Sector


Appendix A

Review Memo

To:                       
Don Schultz, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
June 12, 1998  

Subject:
Draft Review Memo for SDG&E Study  # 992:  CEEI  Lighting and HVAC: Non-Military;  Military:  Lighting End Use
REVIEW SUMMARY

1. Utility:  San Diego Gas and Electric                        


Study ID: 992

Program and PY:  Commercial Energy Efficiency Incentives Program:  PY1996

End Use(s):  Lighting and HVAC

2.  Utility Study Title:  "1996 Commercial Energy Efficiency Incentives Program:  First Year Load Impact Evaluation"

3. Type of Study:  1st Year Load Impact Study                

 Required by Table 8A: Yes.

4. Applicable Protocols: Tables 5, 6, 7, and C-4 (and C-5 for the military sector) 

Study Completion:  March 1, 1998 
Required Documentation Received:   Yes                    

Retroactive Waivers:   Waiver approved on February 18, 1998 permitted the gross and net load impacts of the military sector measures to be calculated in line with Protocol Table C-5 in place of Table C-4.  No waivers requested for the non-military sector.

5.  Reported Impact Results :

Average Annual Gross Load Impacts:  Military 

Lighting:  Peak:  155.7 kW (0.2054 kW per designated unit; 0.8569 realization rate).   Energy:  554,258 kWh (0.2574 kWh per designated unit; 1.061 realization rate). 

Average Annual  Net Load Impacts: Military

Lighting:  Peak:  155.7 kW (0.2054 kW per designated unit; 0.902 realization rate).  Energy: 554,258 kWh (0.2574 kWh per designated unit; 1.117 realization rate) 

Net-to-gross ratios:   Military:  1.00 for Peak and Energy.

Average Annual Gross Load Impacts:  Non-Military

HVAC:  Peak:  59.45 kW (0.0003 kW per designated unit; 8.226 realization rate ).  Energy: 54,857 kWh (0.3188 kWh per designated unit; 101.2 realization rate).

Lighting:  Peak:  4.37 kW (0.0478 kW per designated unit;  0.921 realization rate).  Energy:  27,595 kWh (0.055 kWh per designated unit;  1.045 realization rate).

Average Annual  Net Load Impacts: Non-Military

HVAC:  Peak:  52.08 kW (0.0003 kW per designated unit;  8.006 realization rate).  Energy:  80,091 kWh (0.4654 kWh per designated unit;  1.642 realization rate).

Lighting:  Peak:  3.40 kW (0.0373 kW per designated unit;  0.855 realization rate).  Energy: 22,131 kWh (0.0445 kWh per designated unit; 0.974 realization rate).

Net-to-gross ratios:  HVAC: 0.876 for peak; 1.46 for energy.

    Lighting:  0.78 for peak;  0.802 for Energy.

7.  Review Findings:

(a) Conformity with Protocols:  The study is apparently in conformity with the protocols. 

(b) Acceptability of Study results: This very important study clearly needs a Verification Report, because issues buried in the analysis could lead to substantial changes to the kW and kWh impacts.

Recommendations:   The Verification Report should examine the effect of the ex post facto screening of the single large customer identified in the study, and adjust the claimed load impacts as appropriate.

OVERVIEW

The Commercial Energy Efficiency Incentives Program is a shared savings program for purposes of shareholder incentives.  As such, the actual ex post evaluation results from the first year load impact study are important to the calculation of that shareholder incentive.  Approximately 48% of the Company’s claimed net benefits for all shared saving programs are based on the CEEI study.  Approximately $19.5 million dollars in shareholder incentives are at stake in this load impact study. Study results, therefore, will be carefully reviewed through a Review Memo and replicated  with a Verification Report.

REPORTED IMPACT RESULTS:

Average Annual Gross Load Impacts:  Military 

Lighting:  Peak:  155.7 kW (0.2054 kW per designated unit; 0.8569 realization rate).   Energy:  554,258 kWh (0.2574 kWh per designated unit; 1.061 realization rate). 

Average Annual  Net Load Impacts: Military

Lighting:  Peak:  155.7 kW (0.2054 kW per designated unit; 0.902 realization rate).  Energy: 554,258 kWh (0.2574 kWh per designated unit; 1.117 realization rate) 

Net-to-gross ratios:   Military:  1.00 for Peak and Energy.

Average Annual Gross Load Impacts:  Non-Military

HVAC:  Peak:  59.45 kW (0.0003 kW per designated unit; 8.226 realization rate ).  Energy: 54,857 kWh (0.3188 kWh per designated unit; 101.2 realization rate).

Lighting:  Peak:  4.37 kW (0.0478 kW per designated unit;  0.921 realization rate).  Energy:  27,595 kWh (0.055 kWh per designated unit;  1.045 realization rate).

Average Annual  Net Load Impacts: Non-Military

HVAC:  Peak:  52.08 kW (0.0003 kW per designated unit;  8.006 realization rate ).  Energy:  80,091 kWh (0.4654 kWh per designated unit;  1.642 realization rate).

Lighting:  Peak:  3.40 kW (0.0373 kW per designated unit;  0.855 realization rate).  Energy: 22,131 kWh (0.0445 kWh per designated unit; 0.974 realization rate).

Net-to-gross ratios:  HVAC: 0.876 for peak; 1.46 for energy.

         Lighting:  0.78 for peak;  0.802 for Energy.

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

Non-military:  The basic approach employed in the study for non-military installations was a Load Impact Regression Model (LIRM) [monthly site-specific regression modeling] of participants and nonparticipants, with the lighting participants and HVAC participants modeled separately.   A "difference of differences" approach was used to estimate the net load impacts and the NTG ratios for each end-use element.   An attempt was made to use all participants, who installed only lighting or only HVAC, in their respective models in order to avoid sampling issues.  This resulted in an attempt to model 4,555 lighting and 128 HVAC installations for participants.  The nonparticipant sample was chosen to reflect the consumption levels (small, medium, and large) and business segments of the participants.  On-site surveys were completed on 350 of these matched, nonparticipant commercial customers in order to gather the necessary information for the modeling exercise.  In order to provide parallel models for these nonparticipants, who did not install any measures, an assumption of the mean month of participants’ installations (August 1996) was selected. In all cases, two models were attempted: a trended model and a non-trended model.  If the t-statistic on the intercept term was less than two, the trended result was replaced for that building by the non-trended coefficient.  In cases where the coefficient of the intercept term had t-statistic over 2.0, the trended term was preferred.

Screening:  After screening for problems in billing data, the ultimate size of the modeled lighting participant sample was 3,216, and the sample size for HVAC was 59.  The nonparticipant sample was 319 in both cases. Before accepting the results of the modeling, the analysts screened out any lighting or HVAC participant or nonparticipant whose ratio of the root mean squared error (RMSE) of the regression, divided by the intercept was greater than 0.15.  This was expected to remove those cases where the regressions  could not model the buildings with confidence ("regression simply fails," page 3-5). There were 479 lighting participants and 13 HVAC participants that failed this RMSE test.  In addition 51 lighting nonparticipants and 54 HVAC nonparticipants failed the test, and were not included in the calculations of the load impacts.  In the end 2,737 participant and 268 nonparticipant models were used to derive the lighting results.  For HVAC there were only 46 participants and 265 nonparticipant models used to estimate load impacts. One additional major data point was eliminated from the calculations after the analysis, despite passing all a priori screens (p.3-9).

Calculations:  One of the most difficult aspects of this study is understanding the calculations that are used to get to the load impacts reported in Table 6.  Participant square footage is apparently not known with any confidence (p. 3-5), so the evaluators adjust both the HVAC and lighting square footage for participants. (Nonparticipant square footage is well known since it is captured specifically for the load impact study by a contractor).  There is almost no adjustment for HVAC, but the new square footage is 92% of that in the program records.   This will result in higher load impacts per DU as the number of DUs goes down.  

Military:  Study 992 estimated load impacts for two types of military buildings:  non-residential (commercial) buildings that are evaluated in accordance with the Table C-5 Industrial sector Protocol, as permitted by the retroactive waiver, and multi-family residential military buildings that were sampled in accord with the residential sector measurement protocols.  The results differed fairly dramatically, e.g., for kWh, the net claimed realization rate for the non-residential buildings being 1.167, but the multi-family net realization rate was only 0.277.   Both strata were sampled, some metering of hours of use and connected load were performed, and a simplified engineering analyses used to estimate load impacts.  Time-of-use lighting loggers provided adjustments to assumed coincident load factors for determining kW impacts. Only the results for the non-residential buildings are reported in Table 6  (Military: Lighting) of the Study and claimed as load impacts for the CEEI program.   The Study incorporated suggestions from and responded to critiques of previous years’ ORA reviews of military load impact studies. 

EVALUATION ISSUES:  

Beyond the unlikely biasing effects of the sample attrition due to billing screening and the use of the RMSE criterion in eliminating non-military cases, the biggest issues with this evaluation are:

1. The lack of explanation of the anomalies seen in the results.

2. Potential bias in the results from ex post screening of one major HVAC participant.

3. The fact that the realization rates of the military lighting sector are very different when the derived DUs are used than when the average per participant load impacts are used.

1. Lack of Explanation of Anomalies

Because the approach used in this study strictly an econometric approach, the readers can not understand the potential explanations behind some of the results.  No explanation is provided.  Two clear examples of this are:

- the load impacts per DU for lighting energy are five times higher in the military sector than in the nonmilitary sector (0.2574 vs. 0.0556).  

- the realization rate reported for non-military HVAC kW is 8.22 (gross) and 8.00 (net) .   This is a pretty major finding that has no explanation attempted.

2. Bias Due to Targeted Exclusion of Cases

Load impact estimations are never completely accurate – "truth" can not be ascertained.  There are always some sample points excluded, some confounding factors not accounted for, some anomalies in behavior or structure.  In the absence of "truth," the AEAP review process must settle for fair and professional.  Even if we can’t know the right count, we do expect a fair count.  This load impact study (a) used several reasonable screening criteria before placing a case into the analysis, (b) selected either a trended or untrended form of the analytic model to get the best fitting model at the individual building level, and (c) used a serious, but a priori screening tool (RMSE ratio) that eliminated about 17% of analysis sample points which passed all prior screens.  These were applied equally and with an a priori decision, hopefully resulting in no known unfair advantages or disadvantages to the utility.  However, unless the Verification Report indicates that the sample point referenced on the bottom of page 3-9, was improperly included in the analysis despite all screens, it should not be removed a posteriori, and its results included in the calculation of net load impacts for the HVAC end-use element.  The ORA reviewers shouldn’t be picking and choosing among the cases that passed a priori screens, and neither should the Company.

3. Much Different Realization Rates When DU s Are Used

The gross realization rate for military lighting is only 0.636 when the average load impacts are used and compared to the first earnings claim, but jump to 1.06 when the ratio is based on the re-constructed DUs.  For kW, the difference is less extreme (0.77 vs. 0.857) .  How much of this effect is due to the way that the DUs are calculated?

 Net-to-Gross

The "difference-of differences" approach for the non-military sector is in line with the basic methods of Protocol Table 5.  

For the military sector, the NTG is said to be 1.0, based on self-report survey of the key decision maker for the military.  The marginal notes and responses from the full interview are provided in the Study, and arguably support he hypothesis that if the utility incentives weren’t available at the time of the decision to retrofit, the military may have done about 20% of what they installed under the program, but that if the utility program wasn’t there, they wouldn’t have installed anything within the foreseeable timeframe.  The result is that the evaluators believed that the facilitating role of the utility was crucial even to get the military to do what they would have been willing to pay for.  Although Table C-5 suggests default options for NTG ratios for the industrial sector protocols, under which this study was done, the researcher has the option of presenting alternative defensible NTGs.

CONFORMITY WITH THE PROTOCOLS

Measurement Protocols.  The study  is in general conformity to the Protocols of Table C-5 and Table 5.

Tables 6 and 7 Reporting Protocols.  Tables 6 and 7 appear to be appropriately filled out and documented.

Summary Recommendation:

The importance and "black box" nature of the non-military portions of the Study  require a detailed Verification Report.  The Verification Report should seriously consider including all sample points that passed a priori screening criteria into the calculation of net load impacts for the HVAC end-use element, and adjust earnings as appropriate.
ATTACHMENTS 

Attachment A:

To:
Gail Bennett, SDG&E

Re:
Data Request 1 on Study 992 (4/4/98)

1.
Could you clarify page 1 of the Table 7 for Study #992, (7.A.5) where the report refers to participants as those "who completed installations by December 31, 1996."

It is my understanding of the Protocols that an individual is a participant in the year in which the final payment is received (to match up with utility expenses for any year).

2. Are all the participants in the sample actually 1996 participants for purposes of the AEAP?

Attachment B:

Response from Gail Bennett, SDG&E: (4/13/98) Request #1.

Hi Ken,

My apologies for not following up on your data request sooner, but I did not

receive it directly.  Please check to make sure you have my correct e-mail

address.  It should be "gbennett@sdge.com."  I suspect you may be using the

old address with "imx" in it; please do not use that address as it just goes

into limbo land.

Now to your question at hand:

1.
Yes, SDG&E defines participants as those customers who completed

installations by December 31, 1996.  In other words, an inspection to

confirm installation of a job had to completed by December 31, 1996, and

incentives are paid out of the corresponding funds available in the year the

job is inspected.

2.
Yes, all the participants in the CEEI sample for Study ID No. 992

are included in the earnings claim we submit in the AEAP for Program Year

1996.  Our earnings claim is based on total program installations between

January 1, 1996, and December 31, 1996.  Often a majority of program

installations happen in the last quarter of the year, so we use all

participants in defining the sample.

Should you have additional questions or need further clarification, please

address them to me.  Thanks!

Attachment C:  

To:
Gail Bennett, SDG&E

Re:
Data Request #2 on Study 992 (4/12/98)

I am having some difficulty seeing how the Study 992 matches up to the Revised E-3 Table included in the report.  It may be that, for example, you are simply claiming  the Resource Benefits attributed to the 113 million kWh claimed in the Study’s Table 6’s for the lighting ends-use, rather than the fraction of the E-3 Table as calculated using the net realization rates in the Table 6’s.  

However, please clarify what it is that you are claiming in this second earnings claim as a result of Study 992.  

The following is the footnote I was putting in the draft Review Memo, and provides an example of why I am having trouble matching up the numbers:

"SDG&E reports the average per participant load impacts (and the per designated unit impacts), and it has provided a revised E-3 Table with the Study.  The E-3 Table (revised 2/20/98) seems to combine the military and the non-military, although the results are reported separately in the Study.  It is not clear that the reported net realization rates are accurate.  For example: for Lighting (kWh): the E-3 Table would indicate a total (first earnings claim) net load impact of 144,545,617 kWh [0.06 per unit*2,801,271,640 units*0.86 NTG].  The Study reported non-military as 100,806,705 kWh [22,131 net kWh per participant * 4,555 participants] and the military as 12,747,934 kWh [23 participants * 554,258 net kWh per participant].  This results in a net to net realization rate of 113,554,639/144,545,617 or 0.79.  This compares to the Table 6 net realization rates  of 1.117 for military lighting and 0.974 for non-military lighting.  Regardless of the weighting, this will not average to 0.79."

Attachment D:  Response from Gail Bennett for Data Request #2 – 

May 8th, 1998

Ken,

Attached is a spreadsheet that provides a breakdown of the revised Table E-3

numbers that may assist you.

If you need additional clarification, please let us know.

Gail D. Bennett


Spreadsheet:

Revised Table E-3 













PY 96 First Earnings Claim -- Commercial EEI Lighting













Sector
Total kWh Savings
Total kW Savings
Weight kWh
DUOM kWh
Weight kW
DUOM kW







Nonmilitary
             148,933,234 
               25,723.22 
0.8814
0.05313
0.8475
0.05185







Military
               20,034,598 
                 4,627.44 
0.1186
0.24268
0.1525
0.23965







Total
             168,967,836 
               30,350.66 
1.0000
0.06025
1.0000
0.05831







Note:  The Total kWh savings is off due to rounding.













Table E-3













PY 96 Second Earnings Claim -- Commercial EEI Lighting













Sector
DUOM kWh
Weight kWh
NTG (kWh)
DUOM kW
Weight kW
NTG (kW)







Nonmilitary
0.0556
0.8814
0.802
0.048
0.8475
0.802







Military
0.2574
0.1186
1.000
0.205
0.1525
1.000







Total
0.0795
1.0000
0.825
0.072
1.0000
0.832







Note: Total DUOM = (Nonmil DUOM* Nonmil Weght) + (Mil DUOM x Mil Weight)













         The DUOMs are reported in the Table 6 for Nonmilitary and Table for Military.













         The calculation for the ex ante DUOM for each sector is shown on the page following













 their respective Table 6.in the report. 













(What is apparently not shown is that the 168 m kWh are gross, and the ex ante NTG of .86, would bring the expected net load impacts down to 145 m kWh, making the realization rates reported much more in line with the E-3 Table.  Ken Keating).

Attachment E:  Re-iterated Request for the Load Impacts of Second Earnings Claim – May 8, 1998

Could you please tell me the number of kWh and kW that you are claiming as a second earnings claim?  

Is this based on a set of study realization rates and the first net earnings claim, or is it based on an intermediate number that is divorced from the first earnings claim E-3 table?  Have you changed the DUs in order to get the total to match up to the expected load impacts?  

Attachment F:

From Gail Bennett (May 13, 1998)

The following is Athena Besa's response to your questions:

The number of kW is 42,745.01 = 0.07 kW/unit x 514,876 units

The number of kWh is 196,089014.8 = 0.07 kWh/unit x 2,801,271,640 units

The DUOM for kWh was determined by:

The ex ante kWh DUOM is 0.06.

The ex post kWh DUOM is 0.07.

0.07= 0.06 x 112% (realization rate)

The realization rate is calculated as follows:

112%= 118.6% x 0.8814 + 0.636 x 0.1186

Where 0.8814 is the nonmilitary weight

          0.1186 is the military weight

The same realization rate was applied to the kW.

If you require additional clarification, please let us know.

Gail D. Bennett

SDG&E Regulatory Affairs

Phone:  619-654-1127

Fax:      619-654-0349

E-mail:  gbennett@sdge.com

Appendix B

Email Correspondence

Data Request 1

Sent:  4/8/98

re:  1st Data Request for Study ID 992 (CEEI)

Hi Gail,

I started reviewing the SAS code for the PY96 Commercial Impact Study and came across an inconsistency.  

In the SAS program SKWH.SAS:

The first datastep which reads in the CYCLES database tries to create a new variable, METER, which is a substring of EMETER.  EMETER is not contained in the CYCLES database.  Should this read differently or should the database supply this variable?  If the later is true could you please supply a corrected database.  

Please do not hesitate to contact me if you have any questions.  Thank you.

Joshua 

First Follow-up Sent: 4/27/98

re:  data request 1-4 for CEEI load impact study id 992

Hi Gail,

I have not heard anything regarding the four outstanding data requests for the Commercial load impact study (992); do you have an idea as to when I may receive a response?  Please do not hesitate to contact me if you have any questions.  Thank you.

Joshua

ECONorthwest

First Follow-up Response: 4/27/98

My apologies.  Athena was out due to family illness for a week and now we are finalizing our May 1st application, accompanying testimony, and annual report.  We will get to this just as soon as we can.  Thanks for your understanding.

Gail D. Bennett

SDG&E Regulatory Affairs
Returned: 5/5/98

Joshua, 

Attached is another CYCLES database that is a SAS export dataset to use in lieu of the CYCLES dataset that you were originally given. Athena believes the wrong dataset was submitted; unfortunately, there are several files with the same name.

 <<Cycles.xpt>> 

Please use this for your analysis.

Gail D. Bennett
Data Request 2

Sent: 4/9/98

re:  Data Request #2 for Study ID 992 (CEEI)

Hi Gail and Athena,

I started reviewing the SAS code for the PY96 Commercial Impact Study and came across an inconsistency.

The data base produced by the SAS program NPKWH.SAS (i.e. NPKWH) is not consistent with the same database originally supplied.  Some differences include:

i. the original NPKWH database has 12,423 obs and the NPKWH database produced by the SAS program of the same name has 12,529 obs

ii. respectively all summary statistics vary

Could you please provide an explanation of the above discrepancy.  Please do not hesitate to contact me if you have any questions.  Thank you.

Joshua

Returned:  5/5/98

Joshua,

Billing data was extracted from the customer master file before the survey work was completed.  All potential survey nonparticipant data was extracted at that time.  There were more than 350 nonparticipants in the billing extract dataset (n = 12,529).  When the survey was completed, the final 350 nonparticipants were determined.  The dataset NPKWH.SD2 (n = 12,423) represents the final data used in the subsequent analyses.

If you have additional questions, let me know.

Gail D. Bennett
Data Request 3

Sent: 4/14/98

re:  3rd Request for info. for Study ID 992 (CEEI)

Hi Gail and Athena,

In reviewing the Military Sector of the CEEI PY96 Load Impact Study I came across a slight discrepancy.

I was trying verify the Military Database (MIL0513.SD2) by extracting from the main tracking database (CI96MSR), which was supplied in conjunction with the Nonmilitary information, those observations which have a "MIL" in the Sector Field.  This provided a database which had exactly the same amount of observations (4,429), and most of the summary statistics were exactly equal as well.  However, the summation of the Building Size Field produced two distinct numbers for the databases respectively.  Could you please provide an explanation of the above described inconsistency.

Please do not hesitate to contact me if you have any questions. Thank you.

Joshua

Returned: 5/7/98

Joshua,

The building square footage (BLDG_SZ variable) information was updated after the military sector was extracted and deliverd to Xenergy. The CI96MSR.SD2 contains this updated information.  MIL0513.SD2 does not contain this updated information. 

Gail D. Bennett
Data Request 4

Sent: 4/14/98

re:  4th information request for Study ID 992 (CEEI)

Dear Gail and Athena,

On page 3-7 of Xenergy's portion of the report they state both the Ex Ante and Ex Post measure counts.  The tracking database only displays the Ex Ante measure count (NEW_QTY) however.  Is there a different database which contains the Ex Post measure count field?

Please do not hesitate to contact me if you have any questions. Thank you.

Joshua
Returned: 5/5/98

Joshua,

To answer your specific question, is there another database that has ex post verified measure counts, the answer is "yes."  The filename is FIX_CNT.SD2, which was included on the CD-ROM originally transmitted to you.

The variable name for verified measure counts (i.e., ex post measure counts) is VER_QTY.  

Hope this response is adequate.

Gail D. Bennett
Data Request 5

Sent: 6/11/98

re:  5th Data request for SDG&E's Study ID 992 (CEEI)

Dear Gail,

In completing the verification of the Nonmilitary sector I've come across a few more questions.  

Could you please provided the intermediate values (as well as their sources) used in the calculations of the realization rate and the coincident peak load factor for both Lighting and HVAC (pages 3-8 and 3-11 respectively).  Furthermore, could you please provide the link between the ex ante and ex post values used to determine the program level realization rates as they are reported in the e-tables for the first and second year earnings claim.

Please do not hesitate to contact me if you have any questions.  Thank you.

Joshua

First Follow-up Response: 6/18/98

Joshua,

I've had an allergic reaction and my eyes are swelling shut.  I've been to doctor who has given me prescription and is sending me home.  I've askedAthena to get back to you while I'm gone on vacation 6/19-27.

Gail D. Bennett

Additional Follow-up: 6/23/98

Any word on this?

_________________________________________

originally sent: 6.11.98

re:  5th Data request for SDG&E's Study ID 992 (CEEI)

Dear Gail,

In completing the verification of the Nonmilitary sector I've come across a few more questions.  

Could you please provided the intermediate values (as well as their sources) used in the calculations of the realization rate and the coincident peak load factor for both Lighting and HVAC (pages 3-8 and 3-11 respectively).  Furthermore, could you please provide the link between the ex ante and ex post values used to determine the program level realization rates as they are reported in the e-tables for the first and second year earnings claim.

Please do not hesitate to contact me if you have any questions.  Thank you.

Joshua
Second Follow-up Response: 6/23/98

Hi, Joshua!  I'm in the process of consolidating all the responses.  I will have them for you tomorrow.

Thank you for your patience.

Athena M. Besa

Note:  a response (inadequate) was sent by fax on 7/2/98

Follow-up to Fax (because the original question has yet to be answered): 7/2/98

Hi Gail,

Thank you for your response. I just have a few questions about the fax you sent, however.  

First, could you please supply the input databases which are run in the program.  And second, why does the beginning description state that the input databases are hourly information for 1996, yet the program actually calls JAN97, FEB97, etc?  

Please do not hesitate to contact me if you have any questions.  Thank you.

Joshua
Third Follow-up Response: 7/2/98

Joshua, 

I'm sorry I can't be responsive to your questions.  Athena gave me the SAS run to fax to you and she is out of the office today.  I'm copying Athena on this note so she'll know we have to get back to you on Monday.  

Gail D. Bennett

Additional Follow-up (because the original question has yet to be answered): 7/9/98

Hello Gail and Athena,

Were you talking about Monday the 6th or Monday the 13th in your response; I was assuming the 6th?  This data request was originally issued on the 11th of June; almost one month has past and I've yet to see any substantive response.  Please let me know when I can legitimately expect a response.

Joshua

Fourth Follow-up Response: 7/9/98

Joshua,

I apologize for the delay in not getting back to you on Monday, July 6th.  

Attached is the monthly load data used in the calculations of the load factors used in the CEEI Lighting and HVAC end uses in Study ID No. 992. The attached file is a zipped file of the transport SAS datasets.  There are twelve monthly datasets used for the calculation.  The data used was for calendar year 1997.

 <<loaddata.zip>> 

If you need additional information, please contact me.

Gail D. Bennett

Additional Follow-up (because the original question has yet to be answered): 7/10/98

Hello Gail,

Thank you for your response.  I just have a couple of quick questions:  First, why was 1997 data used in this calculation?  And second, do you know when I can expect a response to second half of data request 5?

Please do not hesitate to contact me if you have any questions.  Thank you.

Joshua

Fifth Follow-up Response: 7/14/98

Joshua,

The following responses are provided to your follow-up questions to the fax I sent you on July 2, 1998:

· Question 1:  Could you please supply the input databases which are run in the program. 

·  Response:  Attached is the SAS transport file ENDUSE.XPT that you requested in conjunction with the hourly load research files we provided you earlier last week.> 

>  <<Enduse.xpt>> . 

> Question 2:  Why was 1997 data used in this calculation?   

> Response:  The program year being evaluated is 1996, therefore, the ex post data consists primarily of 1997 billing and load research data. 

Please contact me if you have  additional questions.

 Gail D. Bennett

Additional Follow-up (because the original question has yet to be answered): 7/14/98

Hi Gail,

Do you have any idea when I can expect the rest of the response to data request 5 (originally sent 6.11.98)?

Joshua

Sixth Follow-up Response: 7/14/98

Athena is still working with XENERGY on our response.  We hope to get something to you tomorrow.

Gail D. Bennett

Additional Follow-up (because the original question has yet to be answered): 7/22/98

Dear Gail and Athena,

Any word on data request #5; which was originally issued on the 6th of June, 1998 (one month and 11 days ago!)?

Please do not hesitate to contact me if you have any questions.

Thank you.

Joshua

Seventh Follow-up Response: 7/23/98

I'm not trying to ignore you.  Athena said she'd have something yesterday, but didn't get anything to me, and she is out of the office today, back tomorrow.  I'll see if we can't something to you then....

Gail D. Bennett

Final Response: 7/24/98

<<Joshua5.xls>> 

The attached Excel file JOSHUA5.XLS contains the following worksheets:

WEIGHTS:  This worksheet shows how the weights for the military and nonmilitary sectors were derived for the Commercial lighting end use.  These are the weights shown on page 2-6 of the study.  The gross kWh and kW impacts are as shown on pages D-1 and D-2 of Appendix D of the study. 

DUOM MILITARY:  The kWh and kW DUOMs for the military lighting end use were revised to reflect the same square footage reported in the CI96MSR.SD2 database submitted on March 2, 1998.  The revision was done in response to the question regarding the building size inconsistency between the CI96MSR.SD2 database and MIL0513.SD2 database raised in Data Request No. 3 (dated 4/14/98).

REALIZATION RATES:  This worksheet shows how the realization rates were calculated.  The Reported Realization Rate" column reflects what was reported in the study.  The lighting "Revised Realization Rate" column reflects the revised DUOM calculations for the lighting kWh and kW impacts due to the changes made to the military sector.  The HVAC "Revised Realization Rate" column reflects the revised DUOM calculation for the kW impact.  This change was made as stated in the SDG&E response to Data Request No. 6 (dated 6/12/98).

These revised realization rates will be used to recalculate the 1996 second earnings E-Tables.  We will be submitting these revised E-Tables to Alec Josephson of ECONorthwest.

If you have any further questions, please don't hesitate to ask.

Thank you.
Data Request 6

Sent: 6/12/98

re:  6th Data request for SDG&E's Study ID 992 (CEEI)

Dear Gail,

In completing the verification of the Nonmilitary HVAC sector I've come across a few more questions.

Page 3-10 states the modified square footage as being 4,317,373.  On the following page however, a different value (1,813,584) is used in the calculation of the average gross load impacts per DUOM.  I'm assuming this is a typo, but I wanted to check with you before proceeding.  Is this a safe assumption?

Please do not hesitate to contact me if you have any questions.  Thank you.

Joshua
Returned: 6/13/98

Joshua,

Yes, you are correct.  The corrected Equation 19 is as follows:

Equation 19 (Estimated Participant Demand Savings)

Demand Savings (DUOM) = 626.601/4,317,373=0.000145

We will correct the corresponding column in Table E-3 for the CEEI Program.

Gail D. Bennett
Data Request 7

Sent: 6/17/98

re:  7th Data request for SDG&E's Study ID 992 (CEEI)

Dear Gail,

In completing the verification of the Nonmilitary Lighting sector I've come across a question:

How was the average hours of operation calculated for the nonparticipant sample (i.e. the 6,337 of page 3-7)?  Could you please included the intermediate numbers of the calculation and their respective source.  

Please do not hesitate to contact me if you have any questions.  Thank you.

Joshua

ECONorthwest

P.S. Any word on the 5th data request for this study; issued 6.11.98?
Returned: 6/24/98

Joshua,

The individual lighting hours of operation for each nonparticipant are in the SAS dataset  NP_LITE.SD2 and the variable is called LITEHRS.  The data was collected from the on-site survey of the nonparticipants.  The data is also in the Excel spreadsheet NP_LITE.XLS under the column heading LITEHRS in the worksheet labeled SHEET1.  The worksheet labeled SHEET2 shows the calculation for the average hours of operation which results in the number 6,337 hrs of operation on page 3-7 of the report.  The average hours of operation is weighted by the square footage of the nonparticipants.

The SAS dataset NP_LITE.SD2 and the Excel spreadsheet NP_LITE.XLS were include in SDG&E's filing last March 2nd.  I am attaching the Excel spreadsheet for your convenience.

 <<np_lite.xls>>

Please do not hesitate to contact us if you have further questions on this matter.

Regards,
.�.�.�.�.�.�.�.�.
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