MEMO





To:                       �
Don Schultz, CPUC/ORA�
�
From:�
Kenneth M. Keating,  ORA Evaluation Consultant�
�
Date:�
April 14, 1997  �
�
Subject:�
Review Memo for PG&E Study  # 330:  CEEI�
�



REVIEW SUMMARY


1. Utility:  Pacific Gas and Electric                        			Study ID: 330


Program and PY:  Commercial Energy Efficiency Incentives Program:  PY1995


End Use(s):  Refrigeration


2.  Utility Study Title:  ìEvaluation of Pacific Gas and Electric Companyís 1995 Nonresidential Energy Efficiency Incentives Program for Commercial Sector Refrigeration Technologiesî


3. Type of Study:  1st Year Load Impact Study                		 Required by Table 8A: Yes.


4. Applicable Protocols: Tables 5, 6, 7, and C-4. 


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


Retroactive Waivers:   December 18, 1996:  (1) permits self-report methods for NTG ratio; (2) sets the Designated Unit (DU) as load impacts per premise.


5.  Reported Impact Results:


Annual Average Gross Load Impacts


Refrigeration:  Peak:  1,708 kW (2.41 kW per designated unit; 1.13  realization rate).   Energy:  18,206,378 kWh (25,643 kWh per designated unit; 0.81 realization rate).  





Annual Average  Net Load Impacts:


Refrigeration:  Peak:  1,066 kW (1.50 kW per designated unit; 0.97 realization rate).  Energy: 9,253,545 kWh (13,033 kWh per designated unit; 0.56 realization rate)





Net-to-gross ratios:  Peak:  0.51;  Energy:  0.51.





7.  Review Findings:


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


Acceptability of Study results: This important study will have a verification report completed on it. Issues raised in this Review Memo could lead to changes to the reported load impacts.


Recommendations:  Pending a verification report, the recommendation is to accept the results as filed, removing earnings only for cases excluded from the analysis data set by the Company and those censored out of the regression results.  








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 shared savings incentive.  Approximately 65% of the Companyís claimed net benefits are based on the CEEI, and of that, 5% is due to the Refrigeration  end use.  Therefore, approximately $.2.3 million dollars in shareholder incentives are at stake in this load impact study.  This study, therefore, will be replicated and reviewed through both a Review Memo process and a Verification Report.





In general, the Company and their contractor have produced ) a detailed load impact study that is in very good conformity with the protocols.  The main problems laid out in this review memo relate to:  (1) a slight downward bias in the SAE coefficients, due to the common errors in variables problem; (2) those customers excluded by Company Division Representatives from the sample altogether; (3) a potential  problem with the data censoring of ìvery largeî customers from the regression analysis; and (4) a non-excluded, but non-responsive single customer dramatically reduced the representativeness of the analyzed sample.





REPORTED IMPACT RESULTS:





The Study Table 6 reports ìannual averageî loads impacts.  The ìDUî ñ load impact per project  figures are the most useful.





Annual Average Gross Load Impacts: 


Refrigeration:  Peak:  1,708 kW (2.41 kW per designated unit; 1.13  realization rate).   Energy:  18,206,378 kWh (25,643 kWh per designated unit; 0.81 realization rate).  





Annual Average  Net Load Impacts:


Refrigeration:  Peak:  1,066 kW (1.50 kW per designated unit; 0.97 realization rate).  Energy: 9,253,545 kWh (13,033 kWh per designated unit; 0.56 realization rate).





Net-to-gross ratios:  Peak:  0.51;  Energy:  0.51.








ASSESSMENT OF STUDY METHODOLOGY AND RESULTS





A fair overview of this refrigeration load impact study might be that it is at best a general approximation of the program effect.  Generally, it is a defensible and detailed effort, but even more an approximation than most load impact studies.   The various constraints on the study are discussed below in the section on evaluation issues, but in summary, the constraints are substantial.





The Study is based on a two-stage regression to estimate gross load impacts and a self-report survey methodology to estimate the NTG.  The samples used included a participant sample of CEEI participants who installed lighting, HVAC, or refrigeration measures, or treated any combination of those end-uses.  The samples were selected to meet the precision estimates of the Protocols, based on pre-program consumption, and stratified by energy consumption and building type�.  A nonparticipant sample was drawn to match the consumption and building type characteristics of the participant sample.  





The first stage of the gross savings analysis used nonparticipants to provide a relationship, by building type, of the expected consumption of the participants in the future based on previous consumption and attributes.  This predicted future baseline was then used in a regression involving the participants, in which the predicted change in consumption (of the nonparticipants, reflecting what the participants would have done in a similar future without program participation by building type) was used in the dependent variable.  





The second stage intercepts became specific to building-types, and the gross load impacts were determined using a Statistically Adjusted Engineering (SAE) approach.  The engineering priors were calculated for each sampled Retrofit Express refrigeration participant based on a review of the ex ante algorithms ñ resulting in  very few adjustments (p. B-3, Exhibit B-2).  For the Customized Incentive refrigeration participants, the engineering priors were carefully re-calculated based on extensive site visits to 13 of the 53 Custom premises.  Except for the cases that were removed from the regression in the final model (see ìdata censoring,î below), the refrigeration load impacts were eventually trued-up for kWh in the SAE model.





The NTG was approached in two ways: through self-reported responses to a telephone survey, and through an attempt to apply a double-Mills ratio for self-selection correction.  The Study found no reliable estimates of spillover, but the self-report approach was used to estimate free-ridership, as approved in the retroactive waiver. The claimed NTG ratio, 0.51 appeared to be one reasonable choice from among the six self-report scoring algorithms tried ñ three of which were within 3/10th of a percent of each other.  





Evaluation Issues:  





SAE Coefficients Biased Low.  There is a generic issue with the use of the SAE model, in that it has been shown (Sonnenblick and Eto, 1995�) to result in a biased (low) coefficient if the engineering estimate has any error in its calculation.  Because of multitude of approximations needed in this study ñ no ex post site collection of data for the Retrofit Express participants, 40 Custom sites never visited, and little opportunity to meter operating schedules-- there is likely to be substantial measurement error around the engineering priors, and the resulting  SAE coefficients are likely to underestimate program effects. 





Bias toward lowering the Companyís earnings due to this problem, may be partially offset by the problem that the demand impacts are not trued up in an SAE model.  (In Study 323/522, the contractor actually ran the energy efficiency model on summer peak kW as well as kWh, but that is very unusual in the evaluation field).  Although it might be expected that with ex post engineering estimates for kWh found to be too high, it is likely that the estimates of kW impacts made at the same time, by the same analyst, are also likely to be wrong.  The ex post values are not adjusted in this study (p. 1-2).





Potential Problems due to Exclusion of Sample Points: The first problem area was that the Division Representatives from the Company were allowed to pull participant cases from the sample.  Although the authors of the Study did not say how many cases were removed due to requests from PG&E staff (p. A-4), the potential for bias is obvious.  The response from a follow-up question to the Company (see Attachments A and B) 123 refrigeration sites, representing 11 customers were removed from the sample before the surveys and billing analysis could be done.  Therefore, the load impacts that were attributable to these participants can not be estimated within the load impact study or in the Verification Report process.





Potential Problems due to Data Censoring:  There were eight reasons displayed for removal of sample points from the billing analysis (p. C-14).  Most of the problems and reasons appeared to be defensible.





The problem is that the  98 largest participants were removed because they were ìvery largeî ñ over 3 million kWh per year. This isnít well defended in the report.  Discussions with the Company and the contractor indicated that, although there was an a priori hypothesis that the largest customers shouldnít be analyzed with a Load Impact Regression Model, the actual choice of 3 million kWh as a criterion was made after looking at the results.  Certainly the argument (p. C-12) that ìit is very difficult to detect an annual impact even as large as 10,000 kWh in a customerís bill that exceeds 10 million kWh, for exampleî is weakened by the fact that the average per participant refrigeration impact was 30,400 kWh and the cutting point selected by the Company was 3 million, not 10 million kWh.  The elimination from the sample may have a biasing result ñ 98 customers removed solely because of being judged  to be  ìextremely largeî users.  For the refrigeration analysis, 6 cases were removed from the regressions (Attachment B, Question 2).  The data on these cases were included in the data set for the Verification Report, turned off with a ìtoggle switchî variable.  The load impacts can be calculated including all of these cases.  The reasonableness of any censoring criteria can be examined, and adjustments made to load impacts at that point 





The Recalcitrant Participant:  Most of the load impacts associated with the refrigeration end-use came from the 53 Customized sites, and most of those impacts were associated with a single participant, with 39 sites, who did not permit site visits or respond to survey questions.  The Company did not exclude such customers from the sample, and the evaluation contractor appears to have made a good-faith effort to involve the participant. Nevertheless, the result is that a NTG ratio was applied to those sites, and a gross adjustment to the ex post engineering estimates for these non-visited sites was made from the SAE model that did include them in the model.  This contributes to the general lack of confidence in the exact results from the refrigeration end-use.  (In fact, the SAE model only included three premises to represent the entire kWh effect of the Custom participants ñ statistically significant, with a coefficient of 0.75, but still little representation for what was 84% of the net ex ante kWh estimates for the end use.)





CONFORMITY WITH THE PROTOCOLS





Measurement Protocols: The study of the refrigeration end-use involved a single retroactive waiver to add the DU for refrigeration and to explicitly permit a NTG based on self-reported survey responses. The study is in general conformity to the Protocols of Table C-4 and Table 5.





Tables 6 and 7 Reporting Protocols:  There are three specific issues with conformity to the reporting Protocols.  First, the study does not identify one stage of data cleaning ñ how many sites were removed from the samples due to the request of the Companyís Division Representatives, p. A-4�.  





The second problem is related to Table 7,D.5 in that there are no initial or alternative models presented, and the reasons for selecting the final gross load impact model selected are not defended vis a vis other models.  Instead, there is only the final model.  Either the authors found the perfect model with the first and only specification used, or the study authors failed to present the alternatives tested and discarded.  Given the complexity of the model with multiple end-uses, it appears that the report lacks a complete description of the major reasonable alternatives.  





Thirdly, related to Table 7,D.10, the authors failed to show the impacts of deleting 98 participants who had consumption in excess of three million kWh per year from the overall (three-end-use) regression ñ or even to determine if they were influential data points at all.





Summary Recommendation:





The importance of this evaluation requires a Verification Report.  In the absence of a Verification Report, the following adjustments to the earnings claim for this program element are justified: denial of the earnings for the 123 refrigeration sites excluded by the Companyís Division Representatives;; and the denial of  earnings related to  the 6 refrigeration sites excluded from the regression results for being ìvery large,î.  This second exclusion is only suggested as a placeholder.  The Verification Report may indicate that excluding one or more of these cases resulted in indefensible changes to the realization rate for the end-use. Excluding customers from the analysis may have repercussions beyond their individual load impacts.  The Verification Report may provide a superior recommendation based on the exact load impacts that the Verification contractor finds in the data.  











ATTACHMENTS:


March 24th, 1997 E-mail to Lisa Lieu to follow-up on the issue of data censoring by Company officials (and approach to Title 24 adjustments for the HVAC end-use). 


B.  March 26, 1997 response from the Company to follow-up questions of March 24th .








ATTACHMENT A








1.   Please provide a breakdown of the cases excluded from the sample frame in CEEI programs by the PG&E Division Representatives for the HVAC and Refrigeration End-uses.  You have already provided us with the count for the lighting end-use.





2.   Please provide a breakdown of the number of cases censored out of the gross load impact results of the LIRM for CEEI by end use: lighting, HVAC, and refrigeration.





Please respond to the question of whether the required adjustment in the HVAC end-use to account for federal and state standards was adequately captured in light of the following critique: 


 "Potential problems with the handling of Title 24:   When the evaluation contractor re-calculated the ex ante load impacts based on their engineering judgment, they often found that the original MDSS did not assume the required efficiency baseline for central A/C, but what was previously in place.  The evaluators corrected this (p. B-10), with a fairly large effect on estimated load impacts (e.g., B- 35 - 36; B- 38-39).  However, pending a response from the Company, it appears that the new ex ante engineering estimates were placed into the LIRM where pre-post billing data, which reflected the old, non-Title 24 equipment, consumption created a coefficient of 2.07 that was used to increase the load impacts by twice the new engineering estimates.  This appears to cancel out the effect of adjusting the baseline, with the result that the load impacts for this common measure are over-estimated in the Study."








ATTACHMENT B





To		: <lkl1@can02.pge.com>


Cc		: 


From		: jcavalli@ccmail.qcworld.com


Date		: Wednesday, March 26, 1997 at 4:04:19 pm PST





Lisa,





I hope you are able to receive this.





Let me know,





John


_______________________________________________________________________________


Subject: Re[3]: Follow-up Questions on Study # 326 (330)


From:    John Cavalli


Date:    3/25/97  1:50 PM





Ken,





The following is my response to your follow-up questions on Study #326 (330).  I


have sent this to both of your e-mail addresses.  In the future, if you prefer


me to send it only to one address, please let me know.








1.   There were a total of 40 customers excluded from the HVAC sample frame by


the PG&E Division Representatives.  Of these 40, 29 were from the sample frame


for the  Lighting/HVAC survey, and 11 were from the sample frame for the 


Refrigeration survey.





There were a total of 123 customers excluded from the Refrigeration sample frame


by the PG&E Division Representatives, all of which were from the Refrigeration


survey.  Of these 123, 62 were a chain of gas station convenience stores and 


were 52 were a chain of supermarkets.








2.   Exhibits C-1 through C-4 in all appendices (Study IDs #324, 326 and 330)


provide the available sample frame for the gross load impact analysis of the LIRM


for CEEI by end use (lighting, HVAC, and 


refrigeration) and for nonparticipants.  Exhibits C-11 through C-14  provide the 


sample sizes used in the gross load impact LIRM model for CEEI, by end use and


for nonparticipants.  Therefore, the difference in these exhibits provide a


breakdown of the number of cases censored out of the gross load impact results


of the LIRM for CEEI by end use and for nonparticipants.





In addition, you have previously asked to receive a breakdown of the 98 "Large


Customers" censored from gross load impact results of the LIRM, by end use.  The


following table provides this information:





         Lighting HVAC Refrig   Frequency  Percent   Frequency    Percent


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


            0     	 0     	 1           5    	     5.1            	  5      	  5.1


            0      	 1    	 0          26    	   26.5           	31      	 31.6


            1      	 0     	 0          47   	   48.0           	78       	 79.6


            1      	 0     	 1            1     	     1.0           	79       	 80.6


            1      	 1    	 0          19    	   19.4           	98      	100.0





Also, attached is an exhibit, similar to that provided as Exhibit C-10 in


Appendix C.  The attached exhibit summarizes the number of participants by end use


and nonparticipants that were removed from the billing analysis by each data


censoring criteria.





 


3.  For all applicable HVAC measures, the California Building Energy Efficiency


Standards (Title 24) were used as the basis for computing program related


impacts.  Since this is a retrofit program, two sets of engineering estimates of


energy savings needed to be calculated, Change and Impact.  The estimates of


Change are computed using an assumed existing unit efficiency and are a proxy


for the change in energy consumption that should be observed in the analysis of


annual billing data.  The impact estimates are computed using the exact same


methods as the change estimates, however the existing unit efficiencies are


replaced by Baseline efficiencies as specified by Title 24, and long term


weather data, as specified by the California Energy Commission (CEC), are used


for the simulations.  Assumed existing unit efficiencies were derived based on


the 1977 version of Title 24 and than further downgraded  to reflect additional


age (typically a 15 year equipment life) and associated wear and tear.





Measures that were adjusted to reflect Title 24 included the following:


- Central Air Conditioners (CAC), Air, Water and Evaporatively cooled


- Packaged Terminal air conditioners


- Central Water and Air Cooled Chillers


- Evaporative Coolers (Replaces a baseline CAC unit)





Measures for which Title 24 was not applicable included:


- Reflective Window Film


- Setback Thermostats & Timeclocks


- Variable Speed Drives





Of particular interest are water and air cooled chillers.  In order to


participate in the program, installed chillers had to exceed the baseline


efficiencies as specified by Title 24.  The ex ante estimates however, used


these greater-than-baseline efficiencies as the baseline thus understating


impacts associated with the Title 24 baseline.





The gross billing regression analysis used the Change estimates as input to the


model.  The resulting SAE Coefficients were then used to adjust the Impact


estimates.  Page 3-10 of the HVAC CEEI Report states that for CAC technologies:


"Energy savings estimates for each site in the SAE sample were calculated using


... existing EER."  In addition, page 3-12 states "The following steps were


taken to convert the energy savings estimates to impact estimates: ... CAC


impact estimates were computed using minimum efficiencies defined by Title 24,


rather than the existing equipment efficiencies."  Also, page 3-15 of Section


3.3 Billing Regression Analysis states:  "The engineering estimates were


calculated based on expected savings from the pre-installation technology to the


post-installation technology. ... Impacts are calculated relative to a baseline


efficiency, while the savings estimates are based on a pre-existing unit's


efficiency."





In your questions, you referred to pages B-35&36 and B-38&39.  These pages in


the HVAC CEEI Appendix refer to site-specific estimates of impact for Customized


Incentive measures.  First, these estimates were not used in the gross billing


regression analysis, as explained in Pages C-2&3 of Section C.2.5 Engineering


Estimates.  In addition, the SAE Coefficient for "other customized measures" was


only 0.65.  





The 2.07 SAE Coefficient your referred to in your questions is specific to the


Retrofit Express (RE) CAC estimate.  In the analysis of the RE CAC estimate, it


was found that the mean SAVINGS estimate derived for the participant population


was 5,539 kWh, compared to an ex ante value of only 2,621 kWh found in the MDSS. 


Therefore, the SAVINGS estimate used in the gross billing regression analysis


was more than twice as large as the MDSS value.  The resulting SAE Coefficient


was 2.07, as you pointed out, which is then multiplied by an IMPACT estimate. 


The mean IMPACT estimate for the participant population estimate was only 1,573


kWh, less than one third the size of the SAVINGS estimate.  The resulting ex


post adjusted gross energy impact estimate was 3255 kWh (1573*2.07), which is


almost 25 percent larger than the MDSS ex ante estimate.  





In summary, your concern that we are using impact estimates as the input to the


gross billing regression analysis, instead of savings estimates, is not an


issue.  It is a valid concern, because the impact estimates are smaller than the


savings estimates, which would cause the SAE Coefficients to be overestimated,


as you point out.  However, this was not the case with our analysis, and we are


using savings estimates as the input into our gross billing regression analysis.





If you have any further questions, please do not hesitate to call or e-mail. 


If, during this process, you find it easier to communicate via the phone to


clarify any of our responses, I would be glad to follow up our discussions with


an e-mail to Lisa and Mary for documentation purposes, as well as include Mary


in our phone conversations.  Whatever you are most comfortable with.





I'm sure I'll be hearing from you soon!





Take care,


JC
































Internal Attachment to PG&Eís response (truncated with emphasis added):





�
�
�
�
�
�
�
�
�
�
�
Distribution of Customers Removed From Billing Analysis									


By Data Censoring Criteria, Participation Type and End Use									
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� Although the precision estimates for the original samples drawn were proclaimed as being ìwell below the 10% required by the Protocols,î (p. A-10), but for the survey ñ and the regressions coming out of the survey  -- the variance is artificially reduced by not including the 73 largest participants in the calculation.


� Sonnenblick, R. and Eto, J. ìA Framework for Improving the Cost-Effectiveness of DSM Program Evaluations,î  LBL-37158, September 1995.  Chapter 5.


� A follow-up question was sent to the Company on March 24h to clear up this oversight ñ see Attachment A.  The Companyís response is included as Attachment B.
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