MEMO





To:                       �
Don Schultz, CPUC/ORA�
�
From:�
Kenneth M. Keating,  ORA Evaluation Consultant�
�
Date:�
May 23, 1997  �
�
Subject:�
Review Memo for SCE Study  # 515:  Refrigerator Recycling�
�



REVIEW SUMMARY


1. Utility: Southern California Edison                        			Study ID: 515


Program and PY:  Residential Appliance Efficiency  Program (refrigerator recycling);  PY94 and PY95


End Use(s):  refrigeration


2.  Utility Study Title:  ìExtended Impact Evaluation of the Spare Refrigerator Recycling Programî


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


Applicable Protocols: Tables 5, 6, 7, and C-3B (not clear that any of the measurement protocol Tables apply) 


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


Retroactive Waivers:  None.





Reported Impact Results:





Annual Average Gross Load Impacts [PY94]:  


Refrigeration:  Peak:  13,444 kW (0.28 kW per designated unit;1.47 realization rate).   Energy:  88,007,377 kWh (1,826 kWh per designated unit; 1.34 realization rate).  





Annual Average Net Load Impacts [PY94]:


Refrigeration: Peak:  8,314 kW (0.17 kW per designated unit; 0.908 realization rate).  Energy: 54,427,534 kWh (1,130 kWh per designated unit; 0.83 realization rate) 





Net-to-gross ratios: [PY94]  Peak:  0.618;  Energy:  0.618.  





Annual Average Gross Load Impacts [PY95]:  


Refrigeration:  Peak:  8,784 kW (0.28 kW per designated unit; 1.35 realization rate).   Energy:  57,500,056 kWh (1,826 kWh per designated unit; 1.33 realization rate).  





Annual Average Net Load Impacts [PY95]:


Refrigeration: Peak:  5,432 kW (0.17 kW per designated unit; 0.836 realization rate).  Energy: 35,560,994 kWh (1,130 kWh per designated unit; 0.82 realization rate) 





Net-to-gross ratios: [PY95]  Peak:  0.618;  Energy:  0.618.  





7.  Review Findings:


Conformity with Protocols:  The study does not match up well with any of the available measurement protocols;  the reporting protocols are generally adhered to.


Acceptability of Study results: The results reported do not appear to be acceptable as presented.


Recommendations:  The load impacts should be re-calculated based on a more defensible gross load impact assumption, and adjusted further for the lack of a Study adjustment for inoperable appliances.  Recommended revised load impacts are included in the Recommendations section of this Review Memo.  They amount to approximately 73% of energy load impacts claimed in Table 6 for PY94 and 75% for PY95.














OVERVIEW





The Refrigerator Appliance Recycling Program is a program element of the RAEI, which 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 represents the load impacts associated with nearly 80,000 appliances over a two year (PY94 and PY95) period.  Approximately $2.5 million of shareholder incentives are in question�.





The reported load impacts from this study for both PY94 and PY95 are critically dependent on the selection of the gross load impact estimates.  In selecting a value for the gross impacts that is much higher than any claimed in previous ex post evaluations�, the Company claims net load impacts that are much higher than most evaluations.





While there is a minor problem with the NTG estimation, the likely impact pales before the importance of the gross load impact estimates.





REPORTED IMPACT RESULTS:





Annual Average Gross Load Impacts [PY94]:  


Refrigeration:  Peak:  13,444 kW (0.28 kW per designated unit;1.47 realization rate).   Energy:  88,007,377 kWh (1,826 kWh per designated unit; 1.34 realization rate).  





Annual Average Net Load Impacts [PY94]:


Refrigeration: Peak:  8,314 kW (0.17 kW per designated unit; 0.908 realization rate).  Energy: 54,427,534 kWh (1,130 kWh per designated unit; 0.83 realization rate) 





Net-to-gross ratios: [PY94]  Peak:  0.618;  Energy:  0.618.  





Annual Average Gross Load Impacts [PY95]:  


Refrigeration:  Peak:  8,784 kW (0.28 kW per designated unit; 1.35 realization rate).   Energy:  57,500,056 kWh (1,826 kWh per designated unit; 1.33 realization rate).  





Annual Average Net Load Impacts [PY95]:


Refrigeration: Peak:  5,432 kW (0.17 kW per designated unit; 0.836 realization rate).  Energy: 35,560,994 kWh (1,130 kWh per designated unit; 0.82 realization rate) 





Net-to-gross ratios: [PY95]  Peak:  0.618;  Energy:  0.618.  


ASSESSMENT OF STUDY METHODOLOGY AND RESULTS





This load impact study is intended to cover PY94 and PY95 earnings claims for the recycling program.  The mixes of units picked up in the program came from each year, but the survey of participants was based on 1994 participants. 





The approach was to identify a full-year UEC (unit energy consumption) as a gross impact for taking a second refrigerator permanently out of service in the SCE service territory, and adjust the gross load impacts by ìattributionî and ìpart yearî factors to approximate a program induced load impact or a net load impact.





The gross load impact effort looked at five potential sources of UECs, selecting one source �, which, in turn, was based on a review of  five  sources of data.  





The NTG analysis involved a sample of 450 PY94 participants, who were interviewed in November 1995.  The responses to the survey were analyzed through an extensive decision tree (Figure 2-1 on p. 2-8 and pp. C-2 and C-3).  The resulting NTG was subjected to a series of 11 sensitivity tests around assumptions involved in the scoring algorithms, with very little difference in the overall result.  In addition further surveys were completed with dealers who purchased and those who disposed of used refrigerators. In addition, research was conducted for market effects on the secondary market for refrigerators. 





Evaluation Issues:   There are two issues with this load impact study.  The major issues are:  the selection of the gross load impact UEC; and the failure to consider inoperable appliances in the NTG analysis.  Another potential issue was the inclusion of ineligible participants in the RAEI earnings claim, but this turned out to be an insignificant issue.





Selection of Gross UEC:   Nothing is as singularly important to the eventual outcome of this load impact study as the selection of the unit energy consumption (UEC) estimate of refrigerators that were removed from service.  Of the 10 data sources examined outside the program planning estimate (five in Study 515 and five more within the study that SCE chose as the basis for its gross UEC) the number selected was the second highest available.  It was also based on the reported results of metering performed by the program implementation contractor (ARCA) and suggested by the evaluation contractor hired by ARCA.  The UEC estimate chosen was based on adjusted laboratory test conditions, rather than field conditions.





Study 515 examined 6 sources of data and looked at the strengths and limitations of each.  Unfortunately, the Table A-2 (p. A-5) could be filled in quite differently by other analysts.  For example, the authors fail to mention that the CDA data that showed 1,016 kWh in actual consumption was based on a huge and representative SCE sample, and that the selected load impact of 1,866 kWh was based on a sample selected by ARCA, the implementor whose program was being evaluated and it was based on a sample of only 157 spread across 12 sample clusters (and apparently no non-frost free sample points�).  Significantly, they were not SCE program refrigerators ñ a clear  expectation of ex post measurement  protocols.  





Without the adjustment for DOE testing problems cited in the Study, the ARCA metered results were 2,276 kWh usage per year.  Similarly unadjusted metered results, but tested by a utility instead of the implementation contractor, was showing usage  in the range of 1,322 kWh (1,124 adjusted for DOE test biases)�. Other gross UEC expectations from other utilities are 1,122 kWh, 1,043 kWh, 794 kWh, 896 kWh, and 891 kWh�.   Even AHAM results reported in the Barakat and Chamberlin study cited above and  adjusted 18% for testing bias, show the mix of SCE recycled refrigerators to be in the range of 1,180 kWh. SCEís original estimates for the gross program UECís was 1,338 kWh (p. A-4)�.  





There are no applicable measurement protocols for this analysis.  Therefore, some judgment as to the most appropriate approach to the evaluation is required.  The weight of evidence is that the ARCA data are of unknown representativeness, and, not being from SCE service territory, inappropriate. Another choice should be made.





Alternative, more defensible UECs would be developed as follows: 


take the results from the conditional demand analysis (1,106 kWh), 


not apply them to inoperable refrigerators (see below)


recognizing that these results already are adjusted for part-year use, 


and use the ratio from the well-conceived NTG analysis (without the part year adjustment).





Absent the ability to do that, it is recommended that the NTG found in this Study be applied to the original program estimated UEC for each year and that Table 6 for each year be recalculated.   See Recommendation below.





Failure to Explicitly Include Inoperable Equipment in the NTG:  Because of the way in which the survey was set up, the issue of inoperable appliances wasnít addressed directly and leads to several places in the analysis in which some inoperable appliances may be providing net credit to the program.   Other evaluations of programs operated by ARCA have noted a very high inoperability level among appliances that were picked up under programs requiring that the units actually operate.  B. C. Hydro reported that 19% of participants self-reported that their appliances didnít function, and tests at the disposal site found as many as 34% did not have freon in them�.  A California example from 1993 indicated that 45% of the refrigerators sampled by the Sacramento Utility District were inoperable and couldnít be repaired for a reasonable cost to make them operable�.  It would have been preferable to eliminate such a proportion from the Study 515 up front, so that only those appliances that were operable would have been considered the analysis for shareholder earnings.  Instead, the NTG analysis approached the issue in a less-direct fashion ñ inoperability was implicit among those who said that the appliance hadnít operated for any period of time in the last year and among some of those who said they were going to throw out the refrigerators before they heard of the program.





However, if the appliance gave out in the last six months, but was dead for good, the partial year factor would have given the program credit for a fractional expected use, so that screening question isnít equivalent.  Likewise, of the 281 respondents (out of 482) who said that they were already planning to dispose of the units ìbefore hearing about the program,î (p.2-8), 67 said that they didnít know what they would have done with it.  These respondents were given the average attribution factor of other respondents ñ a non-zero attribution (p. 2-9 1.d).  If any of these had been  inoperable appliances, the fraction of attribution to the program would be biased upward.  The bias may be small, but it is not measurable because the question of operability was not directly addressed.





Exclusion of Potentially Ineligible  Participants from Respondent Pool:  Screening Questionnaire, question E, terminates the interview if the respondents, who have identified themselves as having participated in the program, confirm that the participantsí address is that of a place of business. Prior evaluations of residential appliance recycling programs, including those run by the turn-key fulfillment contractor, ARCA, have discovered that a portion of the appliances were picked up from commercial establishments.  In a program in which a financial incentive is offered for each appliance picked up (to both the appliance owner and the appliance recycling firm), there is some small possibly of abuse.�  Nevertheless, the Companyís survey contractor reported that a maximum of 18 respondents out of 2,342 calls made were potentially ineligible.  This is, therefore, not a significant issue.





CONFORMITY WITH THE PROTOCOLS





Measurement Protocols: This study and the unique program do not fit into any of the usual Protocols. 





Tables 6 and 7 Reporting Protocols:  This Study includes a Table 6 for each of PY94 and PY95.  Generally, the Study contains the elements of Table 6, but the Company used an older, abbreviated version of Table 7 (p. G-2).  





Summary Recommendation:





It is recommended that the NTG found in this Study be applied to the original program estimated UEC for each year and that Table 6 for each year be recalculated:  thus, the recommended load impacts are:





PY94 --  1,338 kWh times 48,186 units = 64,472,868 kWh * 0.62 = 39,973,178 net kWh;  0.21 kW� * 48,186 = 10,119 kW * 0.62 = 6,274 net kW.





PY95 ñ 1,374� kWh times 31,483 units = 43,257,642 kWh * 0.618 = 26,733,223 net kWh;  0.21 kW* 31,483 = 6,611 kW* 0.618 = 4,086 net kW











ATTACHMENTS:


A.	Follow-up Questions to the Company, dated April 7th, 1997..


B.	Response from SCE, dated April 17th, 1997














ATTACHMENT A





We note that as part of the screening questions for the Refrigerator Recycling Participant Survey, (p. D-3, question E), that a confirmed participant whose listed address is a place of business had the interview terminated.  





Could you please let us know the number of potential respondents who were thus not interviewed, and the fraction they represented out of those who answered affirmatively  to Question A (p. D-2)?





Is there a Protocol Table 7 available for this Study?  Can you forward it to EcoNW and myself? (Phone message from M. Brown identified Table 7 on p. G-2)














ATTACHMENT B








Ken, 


I'm faxing you the memo from Les Owashi of Xenergy that details the call


disposition for the telephone survey of program participants. Les got on


this the first day that he got back to the office; unfortunately your


request arrived at the beginning of his 9-day absence from his


one-person office.  Sorry about the unfortunate timing there!





There were 2 calls that had a Yes answer to Question E out of a total of


542 that had an affirmative answer to Question A.  (The 542 is made up


of the following cells on the Call Disposition Report:  11, 13, 14, 15,


16), or 0.4% of the respondents.





We gather that you are for some reason concerned about the number of


participants which might have been nonresidential customers.  So you


might also want to note that 16 interviews were terminated immediately,


before any screener questions, if the caller answered the phone with a


business or government agency name.  If you want to look at that broader


grouping, then there were 18 answered calls that were nonresidential


phone numbers out of 1,341 answered calls (made up of all cells beyond


cell 3 in the Call Disposition Report).  That's 1.3% of the answered


calls.  It is not clear how many of the 16 might have been residential


customers who gave the program a business phone number because that was


the normal way to reach them during business hours. 





Those screening actions were apparently undertaken because the program


was targeted to residential customers.  The survey designer


unfortunately didn't recognize that a refrigerator removed is a


refrigerator removed, in terms of potential impact on the number of old


refrigerators remaining in use in the service territory, and so we lost


the opportunity, with a very small number of customers, to find out


their disposition alternatives and their annual months of usage.  It's


hard for me to believe that these would be so significantly different


from those of residential customers as to affect the overall


net-to-gross ratio  for the program.  I suppose one could try some sort


of sensitivity testing on those grounds.  





Entering into this discussion might be a good time to point out to you


an area of potential confusion in the study's distinction between net


and gross load impacts.  Briefly, it is that the net-to-gross ratio includes


not only an assessment of the proportion of refrigerators which would


have been retained in use without the program, but also a correction for


the fact that a significant fraction of these refrigerators would have


been in only part-year use on an annual basis.  Normally, I would have


included that correction within the estimate of gross load impacts. However,


the study methodology had an estimate for gross load impacts that assumed


full-year use (the DOE refrigerator test methodology).  So the analyst


included the months of use question with other questions about the


disposition of the refrigerator, with the result that those questions


were part of the whole attribution calculation.  Because it is imbedded


in that, on a case by case or group by group basis, it is difficult to


disentangle.  Because it makes no difference to the final net load impacts


number, we have not tried to do so.





However, for our own understanding, I have done a crude attempt at it,


and Mimi Goldberg says these attempts are within the ballpark of a


correct re-aggregation.  Because you may find it a helpful point of


comparison I'll include it.  Depending on how the calculations were


done, it appeared to me that on average, these refrigerators were used


.89 of the year.  Incorporating that correction in the unit gross


load impacts and removing it from the net to gross ratio would  create the


following approximate changes  (rounding prevents exactitude):





					


				       KWH Per Unit    KWH Per Unit


			NTG       x    Gross Savings = Net Savings


Study Estimates '94	.62		1,866		1,153


Study Estimates '95	.64		1,866		1,202





Alternative Est. '94	.69		1,660		1,153		


Alternative Est. '95	.72		1,660		1,202





Since we have turned in the study, we have seen SDG&E's estimates for


their refrigerator recycling program.  The lifecycle gross savings they


estimate are surprisingly close to those arising from our study. 


Edison's turned-in refrigerators are older on average than those being


turned in SDB&E's service territory, and that seems to be


appropriately reflected in the 2 utilities comparative estimates--higher


annual use for the older average of fridges, but shorter estimated


remaining lifetime:





			Annual Use   x	Lifetime = Lifecycle Savings


SDG&E 		  1,431		  7		10,017


SCE			  1,660		  6          	  9,960





____________________________________________________________________


� It isnít clear what the claimed PY94 earnings would be , because the 12/96 AEAP ruling did not include an E-3 Table, but the PY95 earnings claim, for 9,000 fewer appliances, was $1,373,000 according to Table E-1.


� See footnote 5, below.


� A Barakat and Chamberlin study for ARCA ñ the SCE program contractor.


� This can be significant, because these appliances use substantially less annual energy than frost-free models.  The likelihood of such appliances being in the program sample is high, because SCE says (attachment B) that the appliances they picked up were quite old.  Since they apparently werenít in the metered sample, the results of the metering would be biased high as well as not be an appropriate match to the SCE program.


� Titus and Zebedee, 1995:  ìAppliance Recycling:  Evaluation and Re-evaluation of First Year Savingsî  Proceedings of the 1995 Energy Program Evaluation Conference, Chicago, NEPEC Pp. 543-547.


� Keating and Kushler, 1995:  ìRefrigerator Pick-Up Evaluations:  Do Billing Analyses Leave You Cold?î Proceedings of the 1995 Energy Program Evaluation Conference, Chicago, NEPEC Pp. 549-553..


� Attachment B to this Review Memo notes that SDG&E found a somewhat similar result to SCEís in a yet un-filed report and the basis is unknown.


� British Columbia Hydro, 1991: ìRefrigerator Buy-Back Pilot:  Pilot Evaluationî   B.C. Hydro, Vancouver, CA


� Sacramento Utility District, 1994:  ìPricing Analysis of New Refrigerators and Operability Study of Trade-in and Round-up Refrigerators.î  Sacramento, CA.


� On April 7, 1997, a request was forwarded to the Company to estimate the proportion of such potentially ineligible cases excluded based on the random sample represented in the survey effort (Attachment A;  Company response is Attachment B).


� From 12/96 E-3 Table for PY95, PY 94 kW estimate not accessible.


� From 12/96 E-3 Table for PY95, which is slightly different from PY94 expectations due to a different mix of units in the program.
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