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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