MEMO



To:                       �Don Schultz, CPUC/ORA��From:�Kenneth M. Keating,  ORA Evaluation Consultant��Date:�May 23, 1997  ��Subject:�Review Memo for PG&E Study  # 329:  AEEI��

REVIEW SUMMARY

1. Utility:  Pacific Gas and Electric                        			Study ID: 329

Program and PY:  Agricultural Energy Efficiency Incentives Program:  PY1995

End Use(s):  Pumping

2.  Utility Study Title:  ìImpact Evaluation of Pacific Gas and Electric Companyís 1995 Agricultural Energy Efficiency Incentives Programs:  Pumping and Related End-Usesî

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

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

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

Retroactive Waiver:  Dated: October 18, 1996 allowing:  (1) a simplified engineering method to estimate gross impacts; (2) self-report as a basis for NTG; (3) the use of a census sampling; and (4) use of DU consistent with the first earnings claim.

Reported Impact Results:

Annual Average Gross Load Impacts)

Pumping:  Peak:  4,717 kW (0.0168 kW per designated unit; 1.05  realization rate).   Energy:  16,753,213 kWh (59.69 kWh per designated unit; 0.70 realization rate).  Therms 77,481 (0.28 therms per designated unit; 1.00 realization rate).



Annual Average  Net Load Impacts:

Pumping:  Peak:  1,951 kW (0.00695 kW per designated unit; 0.57 realization rate).  Energy: 7,038,734 kWh (25.08 kWh per designated unit; 0.38 realization rate)  Therms: 25,956 therms (0.09 therms per designated unit;  0.45 realization rate).



Net-to-gross ratios:  Peak:  0.42;  Energy:  0.42;  Therms:  0.42.



7.  Review Findings:

Conformity with Protocols:  The study is generally in conformity with the measurement and 

reporting protocols.

Acceptability of Study results: This study could use a verification report completed on it.  Reconsideration of some of the analytic choices may result in changes to the reported load impacts.

Recommendations:  Pending a verification report, the recommendation is to increase the reported net energy load impacts by about 800,000 kWh.



OVERVIEW



The Agricultural 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. This study will be subject to both a Review Memo process and a Verification Report.



In general, the Company and their contractor appear to have provided a detailed load impact study that is in general conformity with the measurement protocols.  The main problem was that it was difficult to estimate reliable and useful Load Impact Regression Models (LIRMs) for most measures.  In fact, the one measure within the end-use for which such a model output was used may underestimate the load impacts of the program, and should probably be replaced with the outputs of the simplified engineering algorithms (as permitted by the retroactive waiver of October 18, 1996), unless the Verification Report finds that the model is robust and reliable as presented.  This change would result in slightly higher load impacts for this end-use. 



REPORTED IMPACT RESULTS:



Annual Average Gross Load Impacts)

Pumping:  Peak:  4,717 kW (0.0168 kW per designated unit; 1.05  realization rate).   Energy:  16,753,213 kWh (59.69 kWh per designated unit; 0.70 realization rate).  Therms 77,481 (0.28 therms per designated unit; 1.00 realization rate).



Annual Average  Net Load Impacts:

Pumping:  Peak:  1,951 kW (0.00695 kW per designated unit; 0.57 realization rate).  Energy: 7,038,734 kWh (25.08 kWh per designated unit; 0.38 realization rate)  Therms: 25,956 therms (0.09 therms per designated unit;  0.45 realization rate).



Net-to-gross ratios:  Peak:  0.42;  Energy:  0.42;  Therms:  0.42.



ASSESSMENT OF STUDY METHODOLOGY AND RESULTS



The load impact study was conducted in accordance with the retroactive waiver that essentially required that LIRM be attempted, with a back-up of a simplified engineering algorithm if the regression approach did not yield robust results�.  Because the LIRM approach was based on Statistically Adjusted Engineering models, it was necessary for the evaluators to obtain ex post simplified engineering estimates on participants before the models could be attempted.  The LIRM models for gross load impacts were judged to be non-robust for all measures within the pumping end-use other than ìpump repair.î  The remainder of the reported results are based on the simplified engineering estimates.



Data were collected from 356 pumping participants by phone and 225 on-site surveys.  In addition, 540 non-participants were surveyed for the self-report NTG approach.  Only the on-sites, and only the participants were eventually used in the gross load impact LIRM (p. 3-15).



The NTG ratio was based on self-reported survey data, that were bolstered by efforts to include other market data from other market actors.  As part of the NTG analysis, a defensible estimate of spillover was documented, which was a minor offset against a very dramatic free-ridership effect.



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 to extrapolate from the end-use metered results to the population of measures, there is likely to be some measurement error around the engineering priors, and the resulting  SAE coefficients are likely to underestimate program effects.  This is important when considering the next point.



LIRM Results Could be Unreliable: ìAlthough the unadjusted engineering estimates and the ex ante estimates differed by only a few percent for the pump retrofit, the energy engineering estimates were adjusted by the SAE coefficient of 0.72.î (p. 1-2).  This sector is notoriously difficult to model.  The description of the modeling effort (pp. 3-12 to 3-18) reflects an extensive data-mining effort (ìdifferent combinations of variables, intercepts, screening criteria, as well as the inclusion and exclusion of 1996 months.î)  The actual model used was based on 64 of the 86 participant cases with useable on-site data and only 44% of their monthly billing observations (p. 3-17).  Most of the explanatory power of the resulting model came from the estimate of pre-participation consumption, with the SAE variable showing a relatively weak t-statistic of 2.33.  When combined with the argument that the SAE model produces coefficients that are biased low, the argument can be sustained that the LIRM results are not likely to be robust, and that the simplified engineering results should be used for this measure, just as they were for the other measures in the pumping end-use.



CONFORMITY WITH THE PROTOCOLS



Measurement Protocols:  The study was carried out in conformity with the retroactive waiver, which over-rode most of the applicable Table C-6 and Table 5.



Tables 6 and 7 Reporting Protocols:  The reporting protocols appear to be well-documented, other than that Table 6 refers to the energy results as being in MWh instead of kWh.





Summary Recommendation:



Pending a Verification Report that might indicate the need for other adjustments or that provides a basis for establishing the robustness of the LIRM model for the pump repair measure, the recommendation is to adjust the gross energy load impacts upward to 97% of the ex ante estimates for the pump repair measure, with the result that the net load impacts for the pumping end-use would be 7,821,489 kWh instead of 7,038,734 kWh�.

� Rejection of the LIRM approach was to have been based on whether the following conditions existed:  (1) a small number of observations control the model results;  (2) intractable collinearity; or (3) intractable nonsignificant t-statistics.

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

� Estimated by using the spillover ratio that indicates that 1/3rd of the gross impacts were due to this measure, dividing that by 0.72 to get the 1.0 coefficient value, multiplying that by 0.97 (ìa few percentage points differenceî) and adding the results back to the 2/3rd of gross which was unaffected and applying the NTG factors:  [a] (16,753,213 * .33) = [b] 5,528,560/.72 = [c] 7,678,556 * 0.97 = [d] 7,448,199 + (.667 * 16,753,213) = [e]18,622,592 kWh gross load impacts.  NTG of 0.42 = 7,821,489 kWh.
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