MEMO

To:                       
Don Schultz, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
August 8, 1998  

Subject:
Review Memo for SDG&E Study  # 992:  CEEI  Lighting and HVAC: Non-Military;  Military:  Lighting End Use

REVIEW SUMMARY

1. Utility:  San Diego Gas and Electric                        


Study ID: 992

Program and PY:  Commercial Energy Efficiency Incentives Program:  PY1996

End Use(s):  Lighting and HVAC

2.  Utility Study Title:  “1996 Commercial 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-4 (and C-5 for the military sector) 

Study Completion:  March 1, 1998 
Required Documentation Received:   Yes                    

Retroactive Waivers:   Waiver approved on February 18, 1998 permitted the gross and net load impacts of the military sector measures to be calculated in line with Protocol Table C-5 in place of Table C-4.  No waivers requested for the non-military sector.

5.  Reported Impact Results
:

Average Annual Gross Load Impacts:  Military 

Lighting:  Peak:  155.7 kW (0.2054 kW per designated unit; 0.8569 realization rate).   Energy:  554,258 kWh (0.2574 kWh per designated unit; 1.061 realization rate). 

Average Annual  Net Load Impacts: Military
Lighting:  Peak:  155.7 kW (0.2054 kW per designated unit; 0.902 realization rate).  Energy: 554,258 kWh (0.2574 kWh per designated unit; 1.117 realization rate) 

Net-to-gross ratios:   Military:  1.00 for Peak and Energy.

Average Annual Gross Load Impacts:  Non-Military
HVAC:  Peak:  59.45 kW (0.0003 kW per designated unit; 8.226 realization rate
).  Energy: 54,857 kWh (0.3188 kWh per designated unit; 101.2 realization rate).

Lighting:  Peak:  4.37 kW (0.0478 kW per designated unit;  0.921 realization rate).  Energy:  27,595 kWh (0.055 kWh per designated unit;  1.045 realization rate).

Average Annual  Net Load Impacts: Non-Military
HVAC:  Peak:  52.08 kW (0.0003 kW per designated unit;  8.006 realization rate).  Energy:  80,091 kWh (0.4654 kWh per designated unit;  1.642 realization rate).

Lighting:  Peak:  3.40 kW (0.0373 kW per designated unit;  0.855 realization rate).  Energy: 22,131 kWh (0.0445 kWh per designated unit; 0.974 realization rate).

Net-to-gross ratios:  HVAC: 0.876 for peak; 1.46 for energy.

    Lighting:  0.78 for peak;  0.802 for Energy.

7.  Review Findings:
(a) Conformity with Protocols:  The study is in conformity with the protocols. 

(b) Acceptability of Study results: This very important study clearly needs a Verification Report, because issues buried in the analysis could lead to substantial changes to the kW and kWh impacts.
Recommendations:   The Verification Report should examine the effect of the ex post facto screening of the single large customer identified in the study, and adjust the claimed load impacts as appropriate.  In addition, the Verification Report should recalculate the earnings claims.  There may be errors in the estimation of DU, and several rounds of data requests have not resulted in agreement (see Attachments to this Review Memo).

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 48% of the Company’s claimed net benefits for all shared saving programs are based on the CEEI study.  Approximately $19.5 million dollars in shareholder incentives are at stake in this load impact study. Study results, therefore, will be carefully reviewed through a Review Memo and replicated  with a Verification Report.
REPORTED IMPACT RESULTS:

Average Annual Gross Load Impacts:  Military 

Lighting:  Peak:  155.7 kW (0.2054 kW per designated unit; 0.8569 realization rate).   Energy:  554,258 kWh (0.2574 kWh per designated unit; 1.061 realization rate). 

Average Annual  Net Load Impacts: Military
Lighting:  Peak:  155.7 kW (0.2054 kW per designated unit; 0.902 realization rate).  Energy: 554,258 kWh (0.2574 kWh per designated unit; 1.117 realization rate) 

Net-to-gross ratios:   Military:  1.00 for Peak and Energy.

Average Annual Gross Load Impacts:  Non-Military
HVAC:  Peak:  59.45 kW (0.0003 kW per designated unit; 8.226 realization rate
).  Energy: 54,857 kWh (0.3188 kWh per designated unit; 101.2 realization rate).

Lighting:  Peak:  4.37 kW (0.0478 kW per designated unit;  0.921 realization rate).  Energy:  27,595 kWh (0.055 kWh per designated unit;  1.045 realization rate).

Average Annual  Net Load Impacts: Non-Military
HVAC:  Peak:  52.08 kW (0.0003 kW per designated unit;  8.006 realization rate
).  Energy:  80,091 kWh (0.4654 kWh per designated unit;  1.642 realization rate).

Lighting:  Peak:  3.40 kW (0.0373 kW per designated unit;  0.855 realization rate).  Energy: 22,131 kWh (0.0445 kWh per designated unit; 0.974 realization rate).

Net-to-gross ratios:  HVAC: 0.876 for peak; 1.46 for energy.

         Lighting:  0.78 for peak;  0.802 for Energy.

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

Non-military:  The basic approach employed in the study for non-military installations was a Load Impact Regression Model (LIRM) [monthly site-specific regression modeling] of participants and nonparticipants, with the lighting participants and HVAC participants modeled separately.   A “difference of differences” approach was used to estimate the net load impacts and the NTG ratios for each end-use element.   An attempt was made to use all participants, who installed only lighting or only HVAC, in their respective models in order to avoid sampling issues.  This resulted in an attempt to model 4,555 lighting and 128 HVAC installations for participants.  The nonparticipant sample was chosen to reflect the consumption strata (small, medium, and large) and business segments of the participants.  On-site surveys were completed on 350 of these matched, nonparticipant commercial customers in order to gather the necessary information for the modeling exercise.  In order to provide parallel models for these nonparticipants, who did not install any measures, an assumption of the mean month of participants’ installations (August 1996) was selected to represent nonparticipants “installation month.”  In all cases, two models were attempted: a trended model and a non-trended model.  If the t-statistic on the intercept term was less than two, the trended result was replaced for that building by the non-trended coefficient.  In cases where the coefficient of the intercept term had t-statistic over 2.0, the trended term was preferred.

Screening:  After screening for problems in billing data, the ultimate size of the modeled lighting participant sample was 3,216, and the sample size for HVAC was 59.  The nonparticipant sample was 319 in both cases. Before accepting the results of the modeling, the analysts screened out any lighting or HVAC participant or nonparticipant whose ratio of the root mean squared error (RMSE) of the regression, divided by the intercept, was greater than 0.15.  This was expected to remove those cases where the regressions  could not model the buildings with confidence (“regression simply fails,” page 3-5). There were 479 lighting participants and 13 HVAC participants that failed this RMSE test.  In addition, 51 lighting nonparticipants and 54 HVAC nonparticipants failed the test and were not included in the calculations of the load impacts.  In the end 2,737 participant and 268 nonparticipant models were used to derive the lighting results.  For HVAC there were only 46 participants and 265 nonparticipant models used to estimate load impacts. One additional major data point was eliminated from the calculations after the analysis, despite passing all a priori screens (p. 3-9).
Calculations:  One of the most difficult aspects of this study is understanding the calculations that are used to get to the load impacts reported in Table 6.  Participant square footage is apparently not known with any confidence (p. 3-5), so the evaluators adjust both the HVAC and lighting square footage for participants. (Nonparticipant square footage is well known since it is captured specifically for the load impact study by a contractor).  There is almost no adjustment for HVAC, but the new square footage is 92% of that in the program records.   This will result in higher load impacts per DU as the number of DUs goes down.  

Military:  Study 992 estimated load impacts for two types of military buildings:  non-residential (commercial) buildings that are evaluated in accordance with the Table C-5 Industrial sector Protocol, as permitted by the retroactive waiver, and multi-family residential military buildings that were sampled in accord with the residential sector measurement protocols.  The results differed fairly dramatically, e.g., for kWh, the net claimed realization rate for the non-residential buildings being 1.167, but the multi-family net realization rate was only 0.277.   Both strata were sampled, some metering of hours of use and connected load were performed, and a simplified engineering analyses used to estimate load impacts.  Time-of-use lighting loggers provided adjustments to assumed coincident load factors for determining kW impacts. Only the results for the non-residential buildings are reported in Table 6  (Military: Lighting) of the Study and claimed as load impacts for the CEEI program.   The Study incorporated suggestions from and responded to critiques of previous years’ ORA reviews of military load impact studies. 

EVALUATION ISSUES:  

Beyond the unlikely biasing effects of the sample attrition due to billing screening and the use of the RMSE criterion in eliminating non-military cases, the biggest issues with this evaluation are:

1. The lack of explanation of the anomalies seen in the results.

2. Potential bias in the results from ex post screening of one major HVAC participant.

3. The fact that the realization rates of the military lighting sector are very different when the derivative (reconstructed) DUs are used than when the average per participant load impacts are used.

1. Lack of Explanation of Anomalies

Because the approach used in this study strictly an econometric approach, the readers can not understand the potential explanations behind some of the results.  No explanation is provided.  Two clear examples of this are:

· the load impacts per DU for lighting energy are five times higher in the military sector than in the nonmilitary sector (0.2574 vs. 0.0556).  

· the realization rate reported for non-military HVAC kW is 8.22 (gross) and 8.00 (net)
.   This is a pretty major finding that has no explanation attempted.

Inquiring minds might want to know what was going on, and did anyone notice the anomalies?

2. Bias Due to Targeted Exclusion of Cases

Load impact estimations are never completely accurate – “truth” can not be ascertained.  There are always some sample points excluded, some confounding factors not accounted for, some anomalies in behavior or structure.  In the absence of “truth,” the AEAP review process must settle for fair and professional.  Even if we can’t know the right count, we do expect a fair count.  This load impact study (a) used several reasonable screening criteria before placing a case into the analysis, (b) selected either a trended or untrended form of the analytic model to get the best fitting model at the individual building level, and (c) used a serious, but a priori screening tool (RMSE ratio) that eliminated about 17% of analysis sample points which passed all prior screens.  These were applied equally and based on a priori decisions, hopefully resulting in no known unfair advantages or disadvantages to the utility.  However, unless the Verification Report indicates that the sample point referenced on the bottom of page 3-9, was improperly included in the analysis despite all screens, it should not be removed a posteriori, and its results  should be included in the calculation of net load impacts for the HVAC end-use element.  The ORA reviewers shouldn’t be picking and choosing among the cases that passed a priori screens, and neither should the Company.

3. Much Different Realization Rates When DU s Are Used

The gross realization rate for military lighting is only 0.636 when the average load impacts are used and compared to the first earnings claim, but jump to 1.06 when the ratio is based on the re-constructed DUs.  For kW, the difference is less extreme (0.77 vs. 0.857)
.  How much of this effect is due to the way that the DUs are calculated?

 Net-to-Gross

The “difference-of differences” approach for the non-military sector is in line with the basic methods of Protocol Table 5.  

For the military sector, the NTG is said to be 1.0, based on self-report survey of the key decision maker for the military.  The marginal notes and responses from the full interview are provided in the Study, and arguably support the hypothesis that if the utility incentives weren’t available at the time of the decision to retrofit, the military may have done about 20% of what they installed under the program, but that if the utility program wasn’t there, they wouldn’t have installed anything within the foreseeable timeframe.  The result is that the evaluators believed that the facilitating role of the utility was crucial even to get the military to do what they would have been willing to pay for.  Although Table C-5 suggests default options for NTG ratios for the industrial sector protocols, under which this study was done, the researcher has the option of presenting alternative defensible NTGs.

CONFORMITY WITH THE PROTOCOLS

Measurement Protocols.  The study  is in general conformity to the Protocols of Table C-5 and Table 5.

Tables 6 and 7 Reporting Protocols.  Tables 6 is very confusing, as evidenced bythe Attachments to this Review Memo, but Table 7 appears to be appropriately filled out and documented.

Summary Recommendation:

The importance and “black box” nature of the non-military portions of the Study  require a detailed Verification Report.  The Verification Report should seriously consider including all sample points that passed a priori screening criteria into the calculation of net load impacts for the HVAC end-use element, and adjust earnings as appropriate.  New earnings claims coming from the Verification Report should be able to handle the confusion about what the Company should be claiming based on this Study.

ATTACHMENTS 

Attachment A:

To:
Gail Bennett, SDG&E

Re:
Data Request 1 on Study 992 (4/4/98)

1.
Could you clarify page 1 of the Table 7 for Study #992, (7.A.5) where the report refers to participants as those “who completed installations by December 31, 1996.”

It is my understanding of the Protocols that an individual is a participant in the year in which the final payment is received (to match up with utility expenses for any year).

2. Are all the participants in the sample actually 1996 participants for purposes of the AEAP?

Attachment B:

Response from Gail Bennett, SDG&E: (4/13/98) Request #1.

Hi Ken,

My apologies for not following up on your data request sooner, but I did not

receive it directly.  Please check to make sure you have my correct e-mail

address.  It should be "gbennett@sdge.com."  I suspect you may be using the

old address with "imx" in it; please do not use that address as it just goes

into limbo land.

Now to your question at hand:

1.
Yes, SDG&E defines participants as those customers who completed

installations by December 31, 1996.  In other words, an inspection to

confirm installation of a job had to completed by December 31, 1996, and

incentives are paid out of the corresponding funds available in the year the

job is inspected.

2.
Yes, all the participants in the CEEI sample for Study ID No. 992

are included in the earnings claim we submit in the AEAP for Program Year

1996.  Our earnings claim is based on total program installations between

January 1, 1996, and December 31, 1996.  Often a majority of program

installations happen in the last quarter of the year, so we use all

participants in defining the sample.

Should you have additional questions or need further clarification, please

address them to me.  Thanks!

Attachment C:  

To:
Gail Bennett, SDG&E

Re:
Data Request #2 on Study 992 (4/12/98)

I am having some difficulty seeing how the Study 992 matches up to the Revised E-3 Table included in the report.  It may be that, for example, you are simply claiming  the Resource Benefits attributed to the 113 million kWh claimed in the Study’s Table 6’s for the lighting ends-use, rather than the fraction of the E-3 Table as calculated using the net realization rates in the Table 6’s.  

However, please clarify what it is that you are claiming in this second earnings claim as a result of Study 992.  

The following is the footnote I was putting in the draft Review Memo, and provides an example of why I am having trouble matching up the numbers:

“SDG&E reports the average per participant load impacts (and the per designated unit impacts), and it has provided a revised E-3 Table with the Study.  The E-3 Table (revised 2/20/98) seems to combine the military and the non-military, although the results are reported separately in the Study.  It is not clear that the reported net realization rates are accurate.  For example: for Lighting (kWh): the E-3 Table would indicate a total (first earnings claim) net load impact of 144,545,617 kWh [0.06 per unit*2,801,271,640 units*0.86 NTG].  The Study reported non-military as 100,806,705 kWh [22,131 net kWh per participant * 4,555 participants] and the military as 12,747,934 kWh [23 participants * 554,258 net kWh per participant].  This results in a net to net realization rate of 113,554,639/144,545,617 or 0.79.  This compares to the Table 6 net realization rates  of 1.117 for military lighting and 0.974 for non-military lighting.  Regardless of the weighting, this will not average to 0.79.”
Attachment D:  Response from Gail Bennett for Data Request #2 – 

May 8th, 1998

Ken,

Attached is a spreadsheet that provides a breakdown of the revised Table E-3

numbers that may assist you.

If you need additional clarification, please let us know.

Gail D. Bennett


Spreadsheet:

Revised Table E-3 













PY 96 First Earnings Claim -- Commercial EEI Lighting



























Sector
Total kWh Savings
Total kW Savings
Weight kWh
DUOM kWh
Weight kW
DUOM kW







Nonmilitary
             148,933,234 
               25,723.22 
0.8814
0.05313
0.8475
0.05185







Military
               20,034,598 
                 4,627.44 
0.1186
0.24268
0.1525
0.23965







Total
             168,967,836 
               30,350.66 
1.0000
0.06025
1.0000
0.05831





















Note:  The Total kWh savings is off due to rounding.



























Table E-3













PY 96 Second Earnings Claim -- Commercial EEI Lighting



























Sector
DUOM kWh
Weight kWh
NTG (kWh)
DUOM kW
Weight kW
NTG (kW)







Nonmilitary
0.0556
0.8814
0.802
0.048
0.8475
0.802







Military
0.2574
0.1186
1.000
0.205
0.1525
1.000







Total
0.0795
1.0000
0.825
0.072
1.0000
0.832





















Note: Total DUOM = (Nonmil DUOM* Nonmil Weght) + (Mil DUOM x Mil Weight)













         The DUOMs are reported in the Table 6 for Nonmilitary and Table for Military.













         The calculation for the ex ante DUOM for each sector is shown on the page following













 their respective Table 6.in the report. 



























(What is apparently not shown is that the 168 m kWh are gross, and the ex ante NTG of .86, would bring the expected net load impacts down to 145 m kWh, making the realization rates reported much more in line with the E-3 Table.  Ken Keating).

Attachment E:  Re-iterated Request for the Load Impacts of Second Earnings Claim – May 8, 1998

Could you please tell me the number of kWh and kW that you are claiming as a second earnings claim?  

Is this based on a set of study realization rates and the first net earnings claim, or is it based on an intermediate number that is divorced from the first earnings claim E-3 table?  Have you changed the DUs in order to get the total to match up to the expected load impacts?  

Attachment F:

From Gail Bennett (May 13, 1998)

The following is Athena Besa's response to your questions:

The number of kW is 42,745.01 = 0.07 kW/unit x 514,876 units

The number of kWh is 196,089014.8 = 0.07 kWh/unit x 2,801,271,640 units

The DUOM for kWh was determined by:

The ex ante kWh DUOM is 0.06.

The ex post kWh DUOM is 0.07.

0.07= 0.06 x 112% (realization rate)

The realization rate is calculated as follows:

112%= 118.6% x 0.8814 + 0.636 x 0.1186

Where 0.8814 is the nonmilitary weight

          0.1186 is the military weight

The same realization rate was applied to the kW.

If you require additional clarification, please let us know.

Gail D. Bennett

SDG&E Regulatory Affairs

Phone:  619-654-1127

Fax:      619-654-0349

E-mail:  gbennett@sdge.com

� SDG&E reports the average per participant load impacts (and the per designated unit impacts), and it has provided a revised E-3 Table with the Study.  The E-3 Table (revised 2/20/98) seems to combine the military and the non-military, although the results are reported separately in the Study.  It is not clear that the reported net realization rates are accurate.  For example: for Lighting (kWh): the E-3 Table would indicate a total (first earnings claim) net load impact of 144,545,617 kWh [0.06 per unit*2,801,271,640 units*0.86 NTG].  The Study Table 6 reported non-military as 100,806,705 kWh [22,131 net kWh per participant * 4,555 participants] and the military as 12,747,934 kWh [23 participants * 554,258 net kWh per participant].  This results in a net to net realization rate of 113,554,639/144,545,617 or 0.79.  This compares to the Table 6 net realization rates  of 1.117 for military lighting and 0.974 for non-military lighting.  Regardless of the weighting, this will not average to 0.79.  The difference in realization rates between the DU and the load impacts per participant, discussed in this Review Memo, may underlie the problem.


� So says Table 6.


� So says Table 6.


� As reported in Table 6


� As reported in Table 6


� As reported in Table 6, Military lighting.
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