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SDG&E - Study ID 959


1995 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 1995 Commercial Energy Efficiency Incentives (CEEI) program (Study).  The Study was written by SDG&E and XENERGY, Inc.  


The VR is organized around 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 corresponding methodologies. Our recommendations for Division of Ratepayer Advocates (DRA) action is also provided within.  Section two discusses the data and documentation supplied by SDG&E in correlation with the VR.  The third section reports the efforts in replicating the dataflow and analytical approaches used by SDG&E.  The fourth section details our modifications to the dataflow and analytical procedures.  The final section presents our detailed recommended changes to the filing parameters.  An appendix is also included, which contains the Review Memorandum prepared by Ken Keating for this Study, sited through out this VR, as well as any relevant correspondence.


The Study reports first year load impacts for commercial customers who participated in SDG&E’s 1995 Commercial/Industrial/Agricultural Energy Efficiency Incentives Programs.  Two distinct sectors are presented in the Study: (1) Non-military, (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 (LIRMs) for non-military indoor lighting and HVAC customers;


Ex post verification of engineering estimates for lighting and HVAC military installations;


A self-selection methodology is presented in the parallel net-to-gross analysis correction.  It is not in compliance with the “Protocols and Procedures for Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs” (M&E Protocols) and was not intended to be used for the purpose of adjusting the ex ante net-to-gross.


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


Evaluation of the Study, as well as the data and documentation supplied in correlation with the Study;


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 DRA.


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


Non-Military


The Commercial Energy Efficiency Incentives (CEEI) Programs 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: (1) Commercial/Industrial (C/I) Incentives Program; (2) Power to Save Programs; and (3) Commercial Rebate Program.  


C/I incentives typically targets large customers where SDG&E’s account executives are involved in assisting customers with major retrofit applications.  Incentives are offered to customers for the installation of standard mechanical and complex custom energy efficient measures.  Both 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, as well as 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 measure.


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 contained the following fields:  customer name, affected square footage, lighting hours of operation, and installation date.  


A comparison (nonparticipant) group was selected from the Customer master file after the participants were determined.  


Consumption history was obtained from the Customer Master file.  


Data on floor stock, square footage, hours of operation, installation of energy efficient equipment, and occupancy from on-site audits for the nonparticipant group.  


Information on other changes for all assigned customers in the participant and nonparticipant groups were obtained from a survey conducted on the account executives.   


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


Military


The two main objectives for this 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.


Parallel Net-to-Gross


A parallel net-to-gross study was completed to derive a net-to-gross estimate for the commercial end use, using a special self-selection methodology.  Since this methodology is not M&E Protocol approved and SDG&E did not intend to use this for the purpose of adjusting the ex ante net-to-gross ratio this analysis is not covered in this verification.


Methodologies


Non-Military


Load impact regression models 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 regression 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 measure.  The coefficient on the dummy variable directly measures the gross impacts attributable to the measure.  By estimating a similar regression for a non-participant 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.


Summary of Findings


Main results of the Study:


Non-Military


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


Fairly significant coding errors were encountered while attempting to replicate development of the analytic datasets, for both the nonparticipants and participants, which made verification time consuming.


The technical discussion of the LIRM uses technical jargon excessively and inaccurately.


Military


Ex post physical verification of the installed measures is not in compliance with M&E Protocols, and is inaccurately reported in the Study and the Tracking database.


SDG&E was not in compliance with M&E Protocols Table 7, by failing to originally include sufficient information with the Study, which would have allowed for replication of ex ante saving as reported in the Study.


Main results/concerns encountered:


Non-Military


Ex post attrition factors and the lack of square footage, caused for a significant number of observations to be factored out of the calculation of the DUOM.


Slight variations were encountered in the regression results of the nonparticipant samples, but were not significant enough to change the net-to-gross ratios.


Use of the weather portion of the model in terms of the difference from the mean, while the customer level was available, is questionable.


Military


The Study lacked code or information which might have linked the tracking database to the sample database and the program wide results presented in the study.


Verification was not complete on all sample sites, due to security reasons,  which is not in compliance with the M&E Protocols as presented in Table C-5; nor was the topic of security even mention in the retroactive waiver.  Also there are more physical verification with missing, or partially missing data, than reported in the Study.


Discrepancies existed between the physical verification sheets (provided late, and only in response to Ken Keating’s memo) and the tracking database.  No electronic information was provided which might have included both the claimed number of installed measures and the corrected.


No data supporting verification of the calculation of the M&E adjustment factor, which is based on number of measures installed by building type, was included (i.e. a list of measures installed, by building types, with their various weighted load impacts, etc. was not provided).


The Study contained numerous errors, omissions, and inconsistencies.


Recommendation to DRA


Non-Military


Despite slight discrepancies, the regression model is accepted as per M&E Protocol and the dataflow follows it accordingly.  The recommendation is to accept SDG&E’s claims as filed, after correction for the typo’s in the filed Table 6.


Military


ECONorthwest concludes that the savings estimates presented for the Military Sector are accurate and statistically robust.  Because of the poor quality of the data and documentation and the failure to comply with M&E Protocols associated with the Military Sector, however, DRA may with to consider an adjustment to the claims.


Data and Documentation Quality


Generally speaking the condition of the actual electronic files supplied were acceptable.  One CD-Rom, one floppy disc and one Zip drive were originally supplied, each containing information in the form of either SAS documents or Excel databases.


Data


Non-Military


The Non-Military data originally arrived February 28, 1997 in the form a CD-ROM.  This CD-ROM contained two files, labeled SASCODE and XPORT respectively.  


SASCODE contained nine SAS programs, which were read easily using a general text editor.  


XPORT provided five databases.  Of the databases, one was a SAS xport file while the remaining four were Excel documents.  There were no problems in opening the four excel files.


The one SAS database provided was exported from a version 7.0 operating system, with the anticipation that the ultimate user would have the same system software.  ECONorthwest uses Version 6.0 of SAS, and hence was unable to read this particular database.  Upon request, SDG&E returned a newly exported database, in the appropriate version, to arrive March 11, 1997.  


Once read into SAS, the database in question, parsed into fifteen unique datasets.  Eight of these datasets can be labeled as either front end or original databases, while the remaining seven are all output datasets (i.e. databases supposedly produced by running the given code and original data).


Non-Military


One SAS dataset was supplied in relation to the Military program; specifically the lighting fixture measures.  There were no problems associated with accessing this database.


Documentation 


Non-Military


Documentation associated with the electronic information supplied was, in general terms, acceptable.  In some instances the need for a variable description was requested, which was provided in a timely fashion.  However, these requests could have been anticipated and a complete field description would have been helpful.  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 databases provided, and the evolution of observations.  There existed little documentation as to the actual programming chronology of the database development.  


Military


There was no additional documentation supplied beyond that discussed above.  ECONorthwest concurs with Ken Keating, in his review memo dated March 28, 1997, that “solid documentation of the load impact evaluation was not provided.  There was no report of the verification of the measure count, nor a possible list of discrepancies or any adjustments made for measures either not installed or not operating.  


A hardcopy of the physical verification sheets was provided to ECONorthwest on May 13, 1997, in response to Ken Keating’s memo.  ECONorthwest reviewed these documents, even though they were not submitted with the original March 1st filings.  We found that there were numerous errors in the files themselves as well as discrepancies between the hard copy and the tracking database.


No SAS code was supplied documenting the derivation of the main sample database (i.e. the 266 observations referred to in the report) from the main tracking database; which was provided in relation to the Non-Military sector.  


No code was originally provided that produced the program wide ex ante gross kWh savings, ex ante gross kW savings, or the allocation of observations to the various end-uses and their respective number of buildings (all of which were presented in Section 4 of the Study).  SDG&E eventually responded to a request for additional information which allowed ECONorthwest to replicate these claims.


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)


Non-Military


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 a 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 potential advantage of the customer-specific regression technique is that it permits each customer to serve as is 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 model, 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 information as would be the case in a single-equation, pooled, time-series 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 resolves, directly, the problem of commercial customer heterogeneity that plagues most load impact studies. The notation as presented in Section 3 of the Study, however,  is non-standard and inconsistent.


More importantly, the implementation of the customer-specific LIRM in the Study, departs somewhat from the ideal specification.  The major departure is as follows:


Hourly weather data, in the form of cooling-degreehours (CDH) and cooling-hours (CH), was obtained from NOAA files for the SDG&E climate zones: Maritime, Coastal and Transitional. CDH is the sum of the cooling degrees for a corresponding normalized billing month, and CH is the estimated number of hours for which cooling has occurred.  This information was linked directly to the individual customers, by the climate zone (or zipcode), billing month and year. This provides a means of accounting for the changes in energy consumption due simply to climatic alterations.  Also, this allows for the seasonal normalization of the ex ante kWh estimates (as mentioned above).   Instead of using this information at the customer level, SDG&E used the percentage deviation from the mean of these variables for their regression analysis.  


In summary, the review of the analytic procedures 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 impacts of the measures installed under its 1995 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 impact and the net-to-gross ratio of DSM measures installed.  XENERGY was commissioned by SDG&E to conduct this evaluation.


Lighting fixture, exit sign, and HVAC 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.  There were two HVAC measures installed and verified.


A sample for 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 232 buildings, or 70% of the total claimed kw, kwh, and therm savings for that end use element, (as required by the M&E Protocols for the IEEI Program).  Due to “limited access” to some of the buildings SDG&E was required to draw from the participant list to replenish the sample.  A final sample of 266 buildings were studied, with not all buildings receiving verification of the measures installed.  This is not in compliance with the M&E Protocols, which specifically states, “Verification of installation must be conducted for all projects in the evaluation sample”, M&E Protocols, table C-5.  Nor was this possibility addressed when SDG&E applied for the Retroactive Waiver.  


An engineering model, which took the form of,


			kWh saved = (kW reduced)(operating hours)


was used to estimate the savings attributed to the lighting fixture measures.  Kw reduced was “assumed to be known from the program tracking system”, yet SDG&E did not provided any means to verify this, nor did it provided any programming code which specifically linked these calculations to the actual tracking system.  Operating hours and, appropriately, ex post data was gathered from buildings that were part of the 1995 CEEI program sample.  Therefore, the realization rate for the operating hours became the ratio of the hours estimated through ex post monitoring, to ex ante hours from the tracking system.  SDG&E only provided a means to verify these estimates after a request was place by ECONorthwest.  This is not in compliance with M&E Protocols Table 7, which states that this information should have accompanied the load impact study.


The tracking system database was provided, but only for the non-military sector.  Tracking data was never specifically, through programming code or any other means, linked to the military sector.  This does not comply with M&E Protocols Table 7, Section B, which describes the Database Management protocols to accompany a load impact study.  Also, the “ex post monitoring” data was not originally supplied; nor, when it was supplied at ECONorthwest’s request, was it in a usable or verifiable form. Also, there is no electronically formatted consolidation of this information stating the claimed gross kWh savings and measure quantity, but the corrected as well.  


The weighted average ex ante energy savings, by building, was used to calculate the program realization rate.


A gross realization rate for operating hours was .879.  This estimate was verified by ECONorthwest from the database provided by XENERGY, yet as stated above the database itself was unverifiable.  Once obtained, the realization rate was applied to the ex ante energy savings (40,403,416 kWh) to estimate the ex post energy saving for the program (35,514,603 kWh, or 87.9% of the ex ante energy savings).  Again, however, the ex ante energy savings were not able to be verified with the information originally supplied.  SDG&E eventually provided sufficient information to verify these savings, yet Table 7 states that this information should have accompanied the Study. 


Demand reduction, which was attributed to the lighting measures, was estimated by evaluating the time-of-use (TOU) light loggers in the field on the day of SDG&E’s system peak of 1996 (August 29, 1996 at 3:00 p.m.).  There were 147 TOU in the field, on August 29, and 44.7% were on during this time.  Ex ante gross kW reduced was reported to be 10,168 kW.  This number was divided by a M&E adjustment factor of .76, to produce ex post gross kW reduced.  There existed no documentation on how this number was computed, no distribution of buildings by type, nor their appropriate load factor.  


A net-to-gross ratio of 1.0 was assigned to the military sector energy efficiency program, which was based on (1) “extensive support infrastructure developed to facilitate military energy efficiency project”, (2) “likelihood the projects would not have been completed in a timely fashion without SDG&E’s support”, and (3) “the close working relationship between the military and SDG&E during 1995” (page 2-3, Section 4, of the report).  


Replication Efforts


Review of Database Development


Non-Military


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 problems involved errors in coding detected while attempting to replicate development of the analytic datasets.  These errors were most severe, yet not exclusive, in the development of the nonparticipant regression databases and made verification time-consuming.


Various typos and ex post coding changes, made by SDG&E, in the development of the participant database made initial attempts at verification impossible.  This was quickly remedied by SDG&E, and the subsequent verification efforts proceeded easily.


ECONorthwest was unable to reconstruct the final nonparticipant analytical databases with the code supplied originally.  This problem was encountered because a variable, CLI_ZONE, was never initialized.  Therefore, toward the end of the programming code the normal cooling-degreehours, cooling-degreehours, and the interaction variable were nonexistent; the outcome of trying to apply arithmetic procedures on an un-initiazed variable.  This problem, too, was handled in a timely fashion by SDG&E, and a corrected program was supplied which did produce the expected, and claimed, outcome.


Military


Replication efforts of the military sector encountered by many problems:


With no code provided, ECONorthwest tried to create the database and distribution of the gross kWh savings, kW reduced, realization rate, and measures amongst various end uses from the Tracking database.  These efforts were unsuccessful with the information originally provided.  Upon request, SDG&E provided sufficient documentation which substantiated their claims.


There were many inaccuracies regarding the distribution of observations, as presented in Section 4 of the Study.  ECONorthwest ran a frequency procedure (which tabulates the frequency associated with various unique observations, with in a specified field) on the tracking dataset, and the only numbers ECONorthwest could originally verify were the gross number of observations associated with the military sector (as seen in Table 1).


Table 1:  Frequency Procedure (as calculated in the tracking database), by Sector.


�


The distribution among the actual measures, within the military sector (as seen in Table 2), did not match that specified on page 3-2, of Section 4 of the Study.  Given that there was no specifications or code that might have justified these discrepancies, we can only state that the distribution among measures was “unverifiable” based on the originally supplied documentation.  However, once presented with this problem, SDG&E responded producing documentation which concurred with the information as shown in Section 4 of the Study. 


Table 2:  Frequency procedure (as calculated from the tracking database), run on the military sector, by end use.


�





Another discrepancy was encountered when ECONorthwest tried to verify the savings as stated in the report, using the actual tracking database.  ECONorthwest was unable to originally verify the distribution of demand reduction, energy savings, and measure distribution as presented in the Study (see Table 3 below).  Again, SDG&E was able to provide sufficient documentation which allowed ECONorthwest to verify these claims, yet this did not accompany the Study originally.


Table 3:  Summation (as calculated from the tracking database), with in the military sector, by enduse.


�





With no distribution (within the sample or the full tracking database) of the building types, the M&E adjustment factor was unable to be verified.


The physical verification sheets also contained inconsistencies.  SDG&E states that in twelve instances the security access impeded them from verifying the installed measures (page 3-3, Section 4 of the Study).  ECONorthwest counted seventeen files which were either partially or completely empty (site-numbers: 8895, 11986, 5284, 12387, 8564, 3384, 12387 (duplicated), 8564, 3384, 4515, 4547, 3056, 6858, 2930, 3673, 3662, 3643, 10830, & 10696).  This is not in compliance with M&E Protocols, Table C-5, which states “Verification of installation must be conducted for all projects in the evaluation sample.”


Finally, regarding site number 4625, the verification count of the installed measures reads 39, while the amount in the tracking database reads 127.  This brings to mind the question:  were the counts of installed measures audited by the utility?


Review of Analysis Procedures


Non-Military


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 significant 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 1% savings criterion, ex post attrition factor, was implemented by eliminating customers whose ex ante savings estimate was less than 1% of the estimated normalized average monthly consumption (see statistical tables below).


A 15% root-mean-square-error (RMSE) criterion was applied, by calculating the ratio for each customer by dividing the RMSE for the regression by their 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.  


The implications of these ex post attrition factors  are that a large number of observations are not being accounted for in the calculation of the estimated total savings.  The distributions, however, associated to each of these ex post attrition factor implicates that these were justifiable cutting points.





Table:  Characteristics of Various Key Variables, and their distribution amongst ex post attrition factors, for the HVAC Measure.


�





�
Table: Characteristics of Various Key Variables, and their distribution amongst ex post attrition factors, for Lighting Measure.


�





Missing square footage data affected a small portion of the observation of both enduses.  This did not prove to have a large effect on the calculation of the estimated total savings.


Military


None of the distributions of kWh saved, kW reduced, or measure distribution could be verified by the information which accompanied the Study.  Subsequent documents provided after several requests did contain this information, however.  Never the less, the quality and validity of the physical verification sheets is questionable, there exist various deviations from the tracking database, and they are not in compliance with the M&E Protocols.


Modifications to Database and Analytical Procedures


Database Modification


Non-Military


Only those “typos” were modified; that which remained was in compliance with the M&E Protocols and followed the model as presented in Section 3 of the Study.


Military


One database was supplied, but with no code being provided as to how they obtained this, no modifications can be made.


Analysis Modifications


Non-Military


The analysis was in compliance with the M&E Protocols and followed the model as presented in Section 3 of the Study.


Military


No analysis was presented, in any valid form, so no modifications can be made.


Recommended Changes to Filing Parameters


Table:  Recommended Changes for Non-Military Sector


�


Table:  Recommended Changes to Military Sector


�


�
Appendix


Appendix A


Joshua,


On Monday, March 17, 1997, at 3:44 p.m., you sent the following unnumbered data request with the subject:  Missing Databases.


As per our conversation this afternoon, here are a few questions/comments regarding SDG&E's study id 959.


First, the SAS program GRS_HVAC.SAS reefers to a dataset NSKWH, which is missing.  Second, the SAS program NTGHIST.SAS reefers to the datasets NTGHIST, NTG93, NTG92, and NTGPREMS which are missing.  Finally, the sas program NTGKWH reefers to the datasets NTGKWH and NTGPREMS, which are missing.  Can you confirm the whereabouts of these datasets?


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


 -----------------------------------------


On Tuesday, March 18, 1997, at 1:05 p.m., you sent another unnumbered


data request with the subject:  Q+s re 959 (CEEI)





I had another questions regarding the VR of SDG&E's load impact study 959:


Q:  There was a sheet provided with the documentation, entitled "SDG&E: Commercial/Industrial EEI Dataflow".  On this sheet they refer to a database called "Customer Master File" and a SAS program (code) called "Eztrieve Program".  These were not provided with the documentation.


Could you confer and comment.


Thank you.  Joshua


 -----------------------------------------


The following response is provided by SDG&E to the issues identified in the above unnumbered data requests.  For ease in responding to each item in your data requests, we have numbered the issues and corresponding responses.


Issue 1:  The SAS program GRS_HVAC refers to a dataset NSKWH, which is missing.


Response 1:  Review of the said program, GRS_HVAC.SAS revealed that the dataset name NSKWH was misstyped.  The pertinent dataset is SKWH.SD2 and


is part of the submitted SAS library.  Further review showed that some minor changes to the program were necessary because the customer name variable (SITE_NM) was deleted from the SAS dataset CI95MSR.SD2 for confidentiality reasons.


This minor change was also done for the GRS_LITE.SAS program.


These minor revisions to the program do not change the output datasets and can be verified by comparing the results of these revised programs to the output datasets (both the SAS and Excel datasets) previously provided.


This type of error in the programs provided is due to having to make revisions to the program in order for it to work in a PC environment.


All of SDG&E+s SAS jobs are executed on an MVS system on an IBM mainframe.


The revised SAS programs, GRS_LITE.SAS and GRS_HVAC.SAS are attached.





Issue 2:  The SAS program NTGHIST.SAS refers to the datasets NTGHIST, NTG93, NTG92 and NTGPREMS which are missing.


Response 2:  These datasets will be provided together with SDG&E+s response to your unnumbered data request dated Monday, March 17, 1997, from Randall Pozdena and Dave Baylon with the Subject:  Data Request for Verification Effort. (When we respond, we will refer to this as "ORA Data Request #1 for PY96 First Year Verification Effort.")


It should be noted that this SAS program and these SAS datasets were used for SDG&E+s parallel net-to-gross study (Appendix D of Study ID No. 959) which is not intended to be used in the PY95 second earnings claim.





Issue 3:  The SAS program NTGKWH refers to the datasets NTGKWH and NTGPREMS which are missing.


Response 3:  These datasets will be provided together with SDG&E+s response to your unnumbered data request dated Monday, March 17, 1997, from Randall Pozdena and Dave Baylon with the Subject:  Data Request for Verification Effort.


It should be noted that this SAS program and these SAS datasets were used for SDG&E+s parallel net-to-gross study (Appendix D of Study ID No. 959) which is not intended to be used in the PY95 second earnings claim.





Issue 4:  There was a sheet provided with the documentation, entitled "SDG&E: Commercial/Industrial EEI Dataflow."  On this sheet they refer to a database called "Customer Master File" and a SAS program (code) called "Eztrieve Program."  These were not provided with the documentation.  Could you confer and comment. 


Response 4:  The database called "Customer Master File" is SDG&E+s complete customer billing system on a CICS system.  The purpose of referring to this database is to inform the reader that this was the source of the participant (and nonparticipant) billing history used in the analysis.  The "Eztrieve Program" is an Eztrieve program code (not SAS code).  It is the program language used to extract information from the Customer Master File.  The resulting dataset is an OS file containing the billing data.


The SAS dataset HISTORY.SD2 is the converted SAS dataset from the resulting OS file.  This SAS dataset is a sufficient starting point for ORA+s verification process of Study ID No. 959.


 -------------------------------------------


If you have any additional questions, please do not hesitate to get back to me, but please begin numbering your data requests for ease in documenting all our paper trails.


Gail  (aka Ms. Bennett)


--------------------------


Received: from smtp1.sdge.com (159.76.4.8) by portland.econw.com with SMTP (Apple Internet Mail Server 1.1.1); Thu, 20 Mar 1997 17:53:54 -0800 Received: from ms1501.sdge.com (ms1501.sdge.com [159.76.7.28]) by smtp1.sdge.com (NTMail 3.02.10) with ESMTP id va116631 for <faulk@portland.econw.com>; Thu, 20 Mar 1997 17:59:10 -0800 Received: by ms1501.sdge.com with SMTP (Microsoft Exchange Server Internet Mail Connector Version 4.0.994.63) 	id<01BC3557.6CF0AB70@ms1501.sdge.com>; Thu, 20 Mar 1997 17:52:06 -0800 Message-ID: <c=US%a=_%p=ENOVA%l=SDGE/MS1000/00002505@ms1501.sdge.com> From: "Bennett, Gail D." <GBennett@SDGE.com> To: "Faulk, Joshua" <faulk@portland.econw.com> Cc: "Besa, Athena" <ABesa@SDGE.com>, "Kelley, Judith A." 	 <JKelley@SDGE.com>, "Baylon, Dave" <ecotope@eskimo.com>, "Pozdena, Randy" <pozdena@portland.econw.com>, "Schultz, Don" <schultzdk@msn.com>, "Logan, Scott" <slogan@cpuc.ca.gov> Subject: SDG&E's Response to Unnumbered ORA Data Requests on SDG&E's CEEI Study ID No. 959 Date: Thu, 20 Mar 1997 17:46:00 -0800 X-Mailer:  Microsoft Exchange Server Internet Mail Connector Version 4.0.994.63 MIME-Version: 1.0 Content-Type: multipart/mixed; boundary="---- =_NextPart_000_01BC3557.6CF84C90"





Appendix B


Date: 5/29/97


re:  Savings Verification of SDG&E's study id 959


Ms. Bennett,


In completing the Verification Report of study 959, I've run across a few questions which will need your attention.


First, in producing the final analytical databases (i.e. GRS_HVAC and GRS_LITE) from the SAS programs and comparing these with those same databases supplied by SDG&E (i.e. GRS_HVAC.XLS and GRS_LITE.XLS) there were two observations which did not match.  These are P0010015, of GRS_HVAC, and P0000542, of GRS_LITE.  Could you please explain these discrepancies?


Second, I was unable to reconstruct the NP_LITE and NP_HVAC databases.  This problem arises because the CLI_ZONE variable, in both the NP_LITE and NP_HVAC SAS programs, is never initialized.  Therefore towards the end of the program the variables CDHBAR, CDH, and INTERACT are nonexistent; the outcome of trying to apply arithmetic procedures to an un-initialized variable or multiples there within.  Hence, running a PROC REG on such variables will not generate a working output database.  Could you please explain how you came up with the NP_LITE.XLS and NP_HVAC.XLS databases?


Finally, with regards to the final analytical databases.  Why were there so many observations with missing square footage data?  And given that these observations were not used in the computation of the estimated total demand savings, how were they incorporated into the gross load impact?


Given the current time frame of this project, your immediate response in this matter would be greatly appreciated. 


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


Appendix C





Joshua,





In response to your e-mail concerning the Square footage issue.  Your question was stated as How was the square footage, for both lighting and HVAC enduses in the Nonmilitary sector, calculated?  You have provided the number, but I cannot verify this (i.e. this is not presented in the tracking database).  Why were there so many observations with missing square footage, and what did SDG&E do to try and obtain this missing field data (the explanation is important)?  How did you arrive at the total sum of square footage (i.e. 91 million sqft for lighting, and 13 million sqft for HVAC)?





SDG&E's response:


The total square footage for both lighting  and HVAC end uses is the sum of the square footage assigned to each lighting or HVAC measure listed in the tracking database.  For each customer, care is taken so that there is no double counting of square footage for different lighting measures installed in the same affected area.  We are still working on writing some SAS code to give you that will assist you in replicating the square footage numbers in question.


There were participants in the lighting study who did not have square footage.  The percentage of ex ante savings affected by the lack of square footage data was small (211,863 kWh ¸ 2,933,836 kWh = 7%).  As a result, we did not believe that it would be an efficient use of M&E funds to collect the additional data.  In addition, we saw no bias in the process by which square footage data was available.  Thus, since the available data satisfied the sample size requirement, we felt confident about our estimates.


For the HVAC end use, the econometric model used in the study did not require square footage.  Therefore, we did not believe that it would be an efficient use of M&E funds to collect the additional data.


Gail will conference call  you, me and her tomorrow at 10 am  to follow up on this issue.


--------------------------


ows  with SMTP (Apple Internet Mail Server 1.1.1); Fri, 13 Jun 1997 19:11:01 -0800


: from ms1501.sdge.com (ms1501.sdge.com [159.76.7.28]) by smtp1.sdge.com (NTMail 3.02.10) with ESMTP id ka231254 for <faulk@portland.econw.com>; Fri, 13 Jun 1997 19:17:09 -0700


Received: by ms1501.sdge.com with SMTP (Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52)


	id <01BC782C.9A1AE800@ms1501.sdge.com>; Fri, 13 Jun 1997 19:04:21 -0700


Message-ID: <c=US%a=_%p=ENOVA%l=SDGE/MS1000/00026E0F@ms1501.sdge.com>


From: "Besa, Athena" <ABesa@SDGE.com>


To: "'Faulk, Joshua'" <faulk@portland.econw.com>


Cc: "Bennett, Gail D." <GBennett@SDGE.com>


Subject: SDG&E CEEI Program Study ID No. 959--Square Footage


Date: Fri, 13 Jun 1997 19:02:00 -0700


X-Mailer:  Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52


MIME-Version: 1.0


Content-Type: text/plain; charset="iso-8859-1"


Content-Transfer-Encoding: quoted-printable








�
Appendix D


MEMO





To:                       �
Don Schultz, CPUC/ORA�
�
From:�
Kenneth M. Keating,  ORA Evaluation Consultant�
�
Date:�
March28, 1997  �
�
Subject:�
Review Memo for SDG&E Study  # 959:  CEEI�
�



REVIEW SUMMARY


1. Utility:  San Diego Gas and Electric                        			Study ID: 959


Program and PY:  Commercial Energy Efficiency Incentives Program:  PY1995


End Use(s):  Indoor Lighting; Commercial HVAC (and Military Bases)


2.  Utility Study Title:  ì1995 Commercial Energy Efficiency Incentives Program: First Year Load Impact Evaluationî


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.


Study Completion: March 1, 1997		Required Documentation Received:   Yes                    


Retroactive Waivers:   December 18, 1996 waiver to treat measures installed on military bases in accord with Table C-5, instead of C-4 for load impacts and net-to-gross ratios.


5.  Reported Impact Results:


Average Gross Load Impacts:  Non-military� 


Lighting:  Peak:  11.43  kW (0.31 kW per designated unit; 0.952 realization rate).   Energy:  67,767 kWh (0.35 kWh per designated unit; 0.972 realization rate)


HVAC: Peak: 2.26 kW (0.0031 kW per designated unit;  2.247 realization rate)  Energy:  75,850 kWh (1.55 kWh per designated unit; 1.067 realization rate). 


Average  Gross Load Impacts:  Military


Lighting:  Peak:  427.2 kW (0.213 kW per designated unit; 0.588 realization rate).  Energy: 2,775,738� kWh (0.363 kWh per designated unit; 1.006 realization rate) 


HVAC:  Peak:  1.1 kW (0.00001 kW per designated unit; 1.00 realization rate)  Energy:  6,116 kWh (0.082 kWh per designated unit; 1.027 realization rate)





Average Net Load Impacts: Non-military


Lighting:  Peak:  10.57 kW  (0.28 kW per designated unit; 0.987 realization rate)  Energy:  67,342 kWh (0.31 kWh per designated unit; 1.005 realization rate).


HVAC:  2.11 kW (0.0031 kW per designated unit; 2.438 realization rate�)  Energy:  74,926 kWh (1.51 kWh per designated unit; 1.158 realization rate).





Average Net Load Impact:  Military


Lighting:  Peak:  427.2 kW (0.213 kW per designated unit; 0.684 realization rate).  Energy: 2,775,738kWh (0.363 kWh per designated unit; 1.117 realization rate) 


HVAC:  Peak:  1.1 kW (0.00001 kW per designated unit; 0.00 realization rate�)  Energy:  6,116 kWh (0.082 kWh per designated unit; 0.00  realization rate)





Net-to-gross ratios:  Non-Military  


Lighting:  Peak: 0.893; Energy:  0.889   HVAC:  Peak:  0.977;  Energy:  0.977


Military:  1.00 for peak and energy impacts for both lighting and HVAC.


7.  Review Findings:


Conformity with Protocols:  The study is generally in conformity with the protocols for the non-military measures, but not for the military measures


Acceptability of Study results: This very important study clearly needs a verification report completed on it, because issues raised in this Review Memo could lead to substantial changes to the kW and kWh impacts.


Recommendations:  Pending further adjustments from a verification report, the recommendation is to reduce the claimed load impacts for the buildings excluded from the calculation of results in the non-military end-uses, and seriously consider excluding the military measures for failure to measure connected load in conformity with the Protocols.





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 66% of the Companyís claimed $36 million of shared savings from all PY95 programs  are based on the CEEI (and, of that, 76% is due to the indoor lighting end use).  About 23.8  million dollars in shareholder incentives are at stake in this load impact study.  One clear result of this is that this study will be carefully replicated and reviewed through both a Review Memo process and a Verification Report.





In general, the Company appears to have provided a detailed load impact study that is in very good conformity with the protocols for the non-military measures.   The key issues with the non-military measures are the censoring of data after the regressions were run, in particular, the elimination of the results for 143 cases from the lighting regressions,  and the lack of square footage data for a substantial portion of the participants. 





The main problems with the Military measures portion of the load impact study were the failure to measure connected loads ex post, the failure to provide sufficient documentation in the report to answer expected questions about the distribution of lighting loggers among the sampled buildings and the numbers of loggers used, as well as  the failure to verify the measure counts.  








REPORTED IMPACT RESULTS:





As indicated in the footnotes to the summary reported results above, there were multiple difficulties in directly using the Table 6 results.  In particular there is no overall realization rate that is applicable to the end-uses in the revised E-3 Table found in Appendix  E of the load impact study, because the expected results are reported in Table E-3 combining the military and non-military program elements, but the Table 6s provided with the report separate the two aspects.  The net benefit from the military portion of the study is non-trivial ñ 26% of the total CEEI shared savings incentive --  but the non-military results are a pretty good proxy for the overall results.  The lighting impacts per designated unit (DU) for lighting were very similar, military to non-military, and the military HVAC results, although very different, are an insignificantly small portion of the combined DU.





Average Gross Load Impacts:  Non-military 


Lighting:  Peak:  11.43  kW (0.31 kW per designated unit; 0.952 realization rate).   Energy:  67,767 kWh (0.35 kWh per designated unit; 0.972 realization rate)


HVAC: Peak: 2.26 kW (0.0031 kW per designated unit;  2.247 realization rate)  Energy:  75,850 kWh (1.55 kWh per designated unit; 1.067 realization rate). 


Average  Gross Load Impacts:  Military


Lighting:  Peak:  427.2 kW (0.213 kW per designated unit; 0.588 realization rate).  Energy: 2,775,738kWh (0.363 kWh per designated unit; 1.006 realization rate) 


HVAC:  Peak:  1.1 kW (0.00001 kW per designated unit; 1.00 realization rate)  Energy:  6,116 kWh (0.082 kWh per designated unit; 1.027 realization rate)





Average Net Load Impacts: Non-military


Lighting:  Peak:  10.57 kW  (0.28 kW per designated unit; 0.987 realization rate)  Energy:  67,342 kWh (0.31 kWh per designated unit; 1.005 realization rate).


HVAC:  2.11 kW (0.0031 kW per designated unit; 2.438 realization rate)  Energy:  74,926 kWh (1.51 kWh per designated unit; 1.158 realization rate).


Average Net Load Impact:  Military


Lighting:  Peak:  427.2 kW (0.213 kW per designated unit; 0.684 realization rate).  Energy: 2,775,738 kWh (0.363 kWh per designated unit; 1.117 realization rate) 


HVAC:  Peak:  1.1 kW (0.00001 kW per designated unit; 0.00 realization rate)  Energy:  6,116 kWh (0.082 kWh per designated unit; 0.00  realization rate)





Net-to-gross ratios:  Non-Military  


Lighting:  Peak: 0.893; Energy:  0.889   HVAC:  Peak:  0.977;  Energy:  0.977


Military:  


1.00 for peak and energy impacts for both lighting and HVAC.





A quick reference to the ORA Table of Per Unit Load Impact Estimates (PUALI Tables) indicates that the reported load impacts for this year bear no relationship to the PY94 reported load impacts. The net load impact per DU for lighting in 1994 for SDG&E was 2.07 versus 0.31 for PY95, and for PY94, the HVAC DU net impact was 0.07 versus PY95 at 1.51.  Because the PY94 values for SCE and PG&E are in the range of  SDG&Eís PY95 numbers, we assume that the PY94 calculations were simply incorrectly calculated.





ASSESSMENT OF STUDY METHODOLOGY AND RESULTS





The Study is based on the work of SDG&E staff for the non-military measures and Xenergy consultants for the military portion of the Study.  





NON-MILITARY:  For the non-military analysis, the Company attempted to use all participants in the analysis sample who took either only lighting or only HVAC measures.  This resulted in a sample of 1159 lighting  participants and 116 HVAC participants.  The nonparticipant sample was drawn to match the participant sample on kWh consumption and building type.  Data for the participants were taken from Company records and a survey of account managers.  Data on nonparticipants were gathered through 450 on-site audits.  After attrition for lack of adequate billing data, the nonparticipant sample used in the regressions consisted of 392 commercial sites, the lighting participant sample was 1012 sites and the HVAC participant sample was 99 sites.





The regressions were run on each site separately, resulting in a site-specific intercept to control for heterogeneity.  Much more attrition occurred after the regressions were run based on a set of four screening criteria (pp. 3-6 and 3-12).  After substantial screening for large Root Mean Squared Errors (RMSE) relative to the individual intercepts and for small relative ex ante estimates of savings (1% or less of total consumption), the load impacts for lighting and HVAC were based on all available remaining cases with square footage�, and the NTG ratio was calculated based on only the participant cases with known  square footage�, because the NTG ratios were appropriately calculated based on DU.





MILITARY:  The evaluation contractor used simplified engineering calculations of lighting load impacts based on (1) assumed measure counts; (2) assumed changes in connected load; (3) some lighting logger data for the non-exit signs; (4) assumptions on annual hours of operation for exit signs.  No HVAC interaction savings were claimed for the lighting savings.





For the one military site with two HVAC measures installed under the program, Xenergy similarly used a ìsimplified engineering analysis.î








Evaluation Issues:  There are separate evaluation issues for the non-military and the military portions of this study.





NON-MILITARY: The lack of square footage data for about a third of the participants may be difficult for the Company to defend, but the general impact can be directly observed study Table 9 (for lighting) and Protocol Table 7.C.3 (for HVAC) ñ those buildings seemed to have ìunder-performed.î  In addition the effects of not having the data are important for the NTG ratio�. 





The overwhelming concern for the regression-based results was the severe ex post facto screening of cases with sufficient data to run the regressions, and the unknown effects of some of the screening decisions on the reported load impacts.  





Two criteria were important for screening out cases after the regression results were known:  (1) any participant case with an ex ante expectation of savings less than one percent of pre-consumption, and (2) any participant or nonparticipant whose ratio of RMSE divided by the siteís intercept was greater than 0.15.





The impact of the 1% screen can be inferred from the Tables of the regression results ñ it reduces the lighting gross realization rate from 1.12 to 0.97 and it increases the HVAC gross realization rate from 0.29 to 0.53.  The question that the Verification Report should address is whether the 1% rule is a natural cutting point for the implied problem of ìsignal-to-noise.î  (The validity of removing any cases will always be debatable, but at least this judgment is related to a test of the signal-to-noise problem)





The effect of not including the cases above the 0.15 ratio of RMSE to intercept is not apparent from the Study itself.  The data are not shown.    This can only be seen in the process of preparing a Verification Report on this study.   The impact is likely to be significant, with 143 lighting cases, 76 nonparticipants, and 5 HVAC cases being screened out after the regressions are run.  The basic justification for the criterion in the text was:  ìThis 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.î (p. 3-7).   The obvious question left to the verification team is whether the 0.15 cut-off point is an appropriate indicator of the ìfailureî of the regression.  At a minimum, we should expect to see a distribution of the ratios for all the cases to see if this is an important distinguishing break-point, and a series of sensitivities around changing the break-point to 0.10 through 0.50 or so.  When regressions are run on a building-by-building basis, the likelihood of some regressions providing meaningless results is always there.  The important issue in this case is whether the decision point chosen to represent ìfailureî is unbiased and clear.





MILITARY:  The load impact study does not present solid documentation of the load impact evaluation.  In particular, the report does not establish through ex post measurement two key parameters of the lighting impact:  (1) number of measures and (2) change in connected wattage.  In the text, page 3-3, section 3.3.1, the authors state that ìThe basic approachÖwas to verify the installation of measures and estimate the hours of operation ex post.î  Nevertheless, there is no report of the verification of the measure count, the list of discrepancies, and any adjustments made for measures either not installed or not operating.  While it might be reasonable, as Xenergy did, to skip counting exit signs, it would appear that at least the 266 buildings sampled should have had their installations verified.





In terms of connected load, the authors state that ìÖthe kW reduced was assumed to be known from the program tracking system.î  (p. 2-1).  Given the 6,000 kW reduction and the resulting estimate of 35.5 million kWh, even a small percentage error in the installed connected load could be significant.  While it is true that hours of operation may be the least well-known variable, much previous evaluation work has indicated that the number of measures and the connected wattage are also unknown, and in the case of connected watts, the savings are often overstated.  (See, for example PG&E Study 310, and Sonnenblick and Eto, 1995�.)





In addition to the parameters related to lighting impacts, the report also fails to lay out the sampling of buildings, by type and use, or to describe the sampling of lighting loggers used ñ or even to tell the reviewer how many circuits were monitored out of how many total.





We know that there were 266 buildings sampled, which accounted for 70% of the load impacts, but we donít know what types of buildings were involved.  The Retroactive Waiver states that ìÖthe majority of the measures installed were nonresidential lighting measures .î  (Appendix A).  However, the text only refers to barracks type buildings as an example (p. 3-4).





Some information on these issues may be included in the material for the Verification Report, as well as the missing simplified HVAC algorithm (p. 2-6), but they are not documented in the Study or its appendices.





Lastly, the argument for a claim for a NTG ratio of 1.0 instead of the Table C-5 default calculations both represents a defensible case and a further example of a weakness in the Evaluation Protocols.  The argument that the military would not have taken the measures within the program year without the SDG&E program is the basis for these claims for net program effects, because the load impact studies are based on the first year savings for the program year.  Yet, there is no evaluation protocols to capture the possibility  that the military would have taken many of the same actions in the second or third year.  This doesnít get captured in the persistence studies.  If, in fact, the utility is only responsible for the first year savings of a fifteen year measure life, it still gets credit for the full life-time savings if it is responsible for the action in the program year in question.  This has come up previously with industrial measures, but this deferred free-ridership has never been on such a scale as reflected in this report.





CONFORMITY WITH THE PROTOCOLS





Measurement Protocols: The study of the non-military end-uses did not require a retroactive waiver, and were performed in close conformity to Table 5 and Table C-4.  This assumes that the comparison group approach accounts for the effects of federal standards on the motors and A/C that were installed by non-military participants ñ nonparticipants may have replaced similar equipment during the year which would have been more efficient too.  This assumption could be read into the last paragraph of  Appendix G, page G-2, but the Study does not ìprovide estimates ofî the standards ìother than those used to estimate the net load impactsî as require in Appendix G.





For the military measures, the Company obtained a Retroactive Waiver to treat the measurement of load impacts in line with Table C-5, which is designed for industrial measures.  The argument can be made that the contractors are not in conformity with  the Table C-5  Protocols, because they failed to use any acceptable method in Sections 2, 3, or 6 to measure ìpost-installation premise specific Ö related equipment characteristics (see 3, below)î (Table C-5; Section 2).  Specifically, as described above, they failed to measure actual connected load, which is clearly an important equipment characteristic of efficient lighting.  In addition, although Table C-5.2 says:  ìVerification of installation must be conducted for all projects in the evaluation sample,î as noted above, there is no evidence that this was done in this case.





Tables 6 and 7 Reporting Protocols: Despite the typos noted in the footnotes above, Table 6 for both military and non-military were provided as required. 





For the non-military measures, the Table 7 presentation raises two issues ñ that self-selection bias was not explicitly addressed (7.D.5.c), and that cases which failed the 1% screening criteria and/or the RMSE ratio test of 0.15 are arbitrarily defined as outliers and ìinfluential data pointsî (7.D.10).  The reporting is otherwise complete and reflects the contents of the study.





For the military end-uses, Table 7 is overly optimistic or sanguine in that Sections A.4 and B.2 reference verified and monitored inputs, when neither measure counts nor connected load were monitored or measured.











Summary Recommendations:





The importance of this evaluation requires a Verification Report.  Until that is accomplished,  or in the absence of a Verification Report, I would recommend that the savings associated with the sites without participant square footage be disallowed, because: (1) their absence was within the control of the Company, and (2) by excluding them from the load impact results, the load impacts are higher than they would have been with those cases included.  In addition, the load impacts for the military sector could be challenged, because the C-5  protocols do not appear to have been followed.  





The load impacts from the regression models may also eventually be adjusted based on the results of the Verification Report and sensitivity analyses. 





� The Company has provided a revised Table E-3 with the Study, but similar to the older Tables, it combines the expected load impacts from both the military and non-military.  This makes adjustments easier, but doesnít provide a true denominator for the realization rates (per Table 6, footnote 15 of the Protocols) found in the Table 6ís (military and non-military) of the load impact study.  The realization rates reported in Table 6 is what is reported here.


� It isnít clear whether there is a typo in the portions of Table 6 where they were asked for ìaverageî load impacts or the Company thought that there were 14 units treated rather than 1,900 as reported in the Study (p. 3-2).  The total load impacts reported on p. 2-5 were 38,860,328 kWh, so the average per building load impacts would be 20,453 kWh, not the 2.8 million kWh found in Table 6.  Based on Protocol Table 7.A.6, the consultant appears to base the ìaverage load impactsî on a sample of 14 (?) participants, which isnít the number of buildings sampled (266) or buildings treated by the program. 


� Table 6 (Appendix F) disagrees with Table 2 of the Study (p. 1-2) in that Table 6 claims both impacts per DUOM and a realization rate 10 times as large as shown in Table 2 (which is supported on p. 3-15).  Ten times looks like a missing decimal place.


� This is probably a typo for peak and energy in Table 6; if NTG was 1.0 as claimed and the Table E-3 value was about 0.90 (given that E-3 combines military and non-military), the correct realization rate values would be about 1.11 for kW and 1.14 for kWh.


� There was no Table 14 in the body of the report to show the results for HVAC, but there was an appropriate Table in the Protocol Table 7 in Appendix G.


� Although all nonparticipant sample points had square footage, because the data were gathered on-site to support the load impact study, 34% of the lighting participants and 38% of the HVAC participants had no square footage.  No effort seems to have been made to get the missing data that should have been part of the Company records.


� How the Company came up with DU for the E-3 Table without square footage from Company files on 1/3 of the participants is an interesting question that inquiring minds might want to know.


� Sonnenblick, R. and Eto, J. ìA Framework for Improving the Cost-Effectiveness of DSM Program Evaluations,î  LBL-37158, September 1995.  Chapter 3.
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