MEMO

To:                       
Don Schultz, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
August 14, 1998  

Subject:
Review Memo for SDG&E Study  # 998: AEEI  Pumping and Indoor Lighting 

REVIEW SUMMARY

1. Utility:  San Diego Gas and Electric                        


Study ID: 998

Program and PY:  Agricultural Energy Efficiency Incentives Program:  PY1996

End Use(s): Pumping and Indoor Lighting 

2.  Utility Study Title:  “1996 Agricultural Energy Efficiency Incentives Program:  First Year Load Impact Evaluation”

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

 Required by Table 8A: Yes.

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

Study Completion:  February, 1998 
Required Documentation Received:   Yes                    

Retroactive Waivers:   Waiver approved on June 18, 1997 permitted (a) a default NTG ratio of 0.75 for pumping and indoor lighting; (b) change the DU for pumping from “load impacts per acre-ft of water pumped” to “load impact per HP;” (c) add indoor lighting as an end-use, with a DU of “load impacts per sq. ft. per 1000 hrs of operation;” and (d) to remove outdoor lighting and process end-uses from consideration by classifying them as “miscellaneous.”

5.  Reported Impact Results
:

Average Annual Gross Load Impacts:  

Pumping:  Peak:  11.37 kW (0.1017 kW per designated unit; 1.29 realization rate
).  Energy: 66,272 kWh (592.7 kWh per designated unit; 0.83 realization rate).

Lighting:  Peak:  18.853 kW (0.0001 kW per designated unit; 0.39 realization rate).  Energy:  54,097 kWh (0.414 kWh per designated unit;  0.26 realization rate).

Average Annual  Net Load Impacts: 
Pumping:  Peak:  8.53 kW (0.0763 kW per designated unit;  1.09 realization rate).  Energy:  49,704 kWh (444.5 kWh per designated unit;  0.70 realization rate
).

Lighting:  Peak:  14.14 kW (0.0001 kW per designated unit;  0.341 realization rate).  Energy: 40,573 kWh (0.341 kWh per designated unit; 0.227 realization rate).

Net-to-gross ratios:      
Peak:
0.75

     
Energy:
0.75.

7.  Review Findings:
(a) Conformity with Protocols:  The study conforms to the retroactive waiver. 

(b) Acceptability of Study results: It appears that there is no need for a Verification Report, because of the limited earnings claims and load impacts involved.  However, this Review Memo identified several sloppy errors in a review mode, which may indicate more serious problems could be uncovered in a more thorough Verification Report.

Recommendations: Pending a Verification Report, the recommendation is to accept the load impacts as claimed in Table 6, based on the load impacts measured – ignoring the realization rates per DU, but with adjustments for mistakes in the calculations as described below.

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. Approximately $431,900 dollars in shareholder incentives are at stake in this load impact study.  Given the small amount of measured ex post load impacts, the 2nd earnings claim is about half of this.
REPORTED IMPACT RESULTS:

Average Annual Gross Load Impacts:  

Pumping:  Peak:  11.37 kW (0.1017 kW per designated unit; 1.29 realization rate
).  Energy: 66,272 kWh (592.7 kWh per designated unit; 0.83 realization rate).

Lighting:  Peak:  18.853 kW (0.0001 kW per designated unit; 0.39 realization rate).  Energy:  54,097 kWh (0.414 kWh per designated unit;  0.26 realization rate).

Average Annual  Net Load Impacts: 
Pumping:  Peak:  8.53 kW (0.0763 kW per designated unit;  1.09 realization rate).  Energy:  49,704 kWh (444.5 kWh per designated unit;  0.70 realization rate
).

Lighting:  Peak:  14.14 kW (0.0001 kW per designated unit;  0.341 realization rate).  Energy: 40,573 kWh (0.341 kWh per designated unit; 0.227 realization rate).

Net-to-gross ratios:      
Peak:

0.75

     
Energy:
0.75.

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

The estimation of gross load impacts in this Study were done separately for the indoor lighting end-use and the pumping end-use.  On-site visits were made to all lighting participants, whereas, for the pumping end-use, a sample of the largest contributors to the ex ante load impact estimates were selected so that 7 participants representing 70% of the expected load impacts were included
.  

Lighting: Time-of-use and run-time lighting loggers were used to adjust the ex ante estimates of load impacts.  An important reason for the very large resulting adjustment was the large number of back-up bulbs kept in storage – mostly screw-in compact fluorescents.  There were very logical program reasons for supplying the participants with the replacement bulbs – as they were screw-ins, and replacements may have been hard to get on short-notice for rural egg ranchers – they weren’t providing load impact reductions in the first year.   The other major adjustment to the kWh impacts came from the fact that the ex ante installed wattages were lower than those measured in the field – most likely because the ballast consumption was not included in the ex ante estimate.  The kW impacts were similarly far less than the ex ante estimates – not only because there were more watts installed  in the installed fixtures, and the many bulbs in storage could not contribute to demand reduction, but the measured coincidence factor was 25% less than the assumptions used in the ex ante estimates.  The overall impact was that the earnings claims for the lighting end-use were only about 30% of the first earnings claim.

Pumping:  The measures comprising the vast majority of the ex ante load impact estimates  were selected for site visits.  There were often multiple measures and the calculations of baseline and ex post consumption were often aided by billing data.  The approach appears to be extremely detailed, and a Review Memo cannot go into re-calculating every number.  However, even a cursory review indicated several problems.  These undermine the confidence in the results presented.

Evaluation Issues:  

Although it is not the purpose of a Review Memo to replicate the calculations underlying the ex post load impacts claimed, there were obvious problems that even a casual reader might notice.  

1. The text for section 4.8.6 is inadvertently repeated as the text for section 4.9.6 as an explanation for the low realization rates found in Table 4-52 and also 4-57, which doesn’t match.

2. A brief examination of the Table above this problem, Table 4-55 and the explanatory text on page 4-48 provides evidence of a major miscalculation.  If 10 months of “energy savings” is 13,166, and a formula for annualizing those savings to 12 months is given as including “12/10 *” 13,166, then the correct annualized load impact would be 15,799 kWh. Not 52,664 kWh as reported.  Thus, the realization rate for gross energy is not 1.71 as presented in Table 4-57 (and elsewhere), but 0.513.

3. This error carries over to the summary Tables on pages 4-2 and 4-3, and eventually into Table 6 and the earnings claims.  The gross ex post energy realization rate is thus 0.81, and this effects the extrapolation to non-sampled sites, and thus to all earnings.

4. Table 4-4, in addition to needing a recalculation based on changes to the measured/visited sites and the extrapolation of those results to the other sites, appears to have an additional issue.  The ex ante NTG column shows a NTG of 0.75 in almost all non-sampled cases. The E-3 Table for Pumping shows 0.90.  The net realization rate for this group appears to be 0.69  rather than 0.79 as shown, because the denominator of the ratio should be the ex ante gross load impacts times the ex ante NTG ratio of 0.90, not the 0.75 shown in the Table 4-4.  

These findings require an adjustment to the earnings claims, and they also suggest that a more in-depth review of the analyses presented in this Study may need to be done in order to provide assurances that the claimed load impacts are at least computationally correct.

CONFORMITY WITH THE PROTOCOLS

Measurement Protocols.  The study  conforms to the Protocols of Table C-6 and Table 5, at least as modified by the retroactive waiver.

Tables 6 and 7 Reporting Protocols.  Tables 6 does not reflect a range of load impacts for the pumping end-use that at least takes sampling error into account.  Table 7 is present.

Summary Recommendation:

The apparent errors detected in the calculations by this Review Memo require adjustments to the gross and net load impacts of the pumping end-use, and suggest that further analysis is justified.  In the absence of a full Verification Report, a recalculation using the Company’s spreadsheets is needed.

� Based on Table 6.


� The realization rate for the average load impacts differs dramatically from the realization rates per designated unit, e.g., 1.29 for kW for pumping versus 0.48 per DU.  This may be due to the change in DU allowed by the retroactive waiver, but the E-3 Table filed 10/28/97 came four months after the retroactive waiver was approved.  Nevertheless, given that average load impacts are the basis of the second claim, and the E-3 Table may have needed to be consistent with earlier filings, this Review Memo uses the realization rates associated with the average load impacts rather than the DU, as is customary.


� Again, the realization rate for kWh for pumping per DU is only 0.40.


� The realization rate for the average load impacts differs dramatically from the realization rates per designated unit, e.g., 1.29 for kW for pumping versus 0.48 per DU.  This may be due to the change in DU allowed by the retroactive waiver, but the E-3 Table filed 10/28/97 came four months after the retroactive waiver was approved.  Nevertheless, given that average load impacts are the basis of the second claim, and the E-3 Table may have needed to be consistent with earlier filings, this Review Memo uses the realization rates associated with the average load impacts rather than the DU, as is customary.


� Again, the realization rate for kWh for pumping per DU is only 0.40.


� Although the authors of the Study claim that there is no variance in their estimates (Table 7.D.12), the fact that they had differences in realization rates across participants in the pumping end-use, and then had to extrapolate the results to the non-sampled universe should have led to a confidence interval around the estimate that is not reflected in the Table 6.
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