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SCE - Study 529A, B, C
1993-1994 Commercial/ Industrial/ Agricultural Energy Efficiency Incentive Program Fourth Year Retention Study
Introduction and Executive Summary

This is a Verification Report (VR) of Southern California Edison’s (SCE) retention study for commercial, industrial, and agricultural measures for which rebates were paid in 1993 and 1994 under SCE’s Commercial/Industrial/ Agricultural (C/I/A) Energy Efficiency Incentives Program.  This Study was performed by ADM Associates (ADM).

This VR is presented in five sections.  The first section contains this introduction and the executive summary of the findings, along with the recommendations to the Office of Ratepayers Advocates (ORA).  The second section discusses the data and documentation supplied by ADM and SCE to support the Study.  The third section details ECONorthwest’s replication and assessment of the analytical procedures used in the Study.   The fourth section reports recommended modifications to the dataflow and analytical procedures used in the Study.  The final section presents the recommended changes to the filed effective useful life (EUL) calculations for each measure studied.  The effective useful life of a measure is defined as the median number of years that the measure is still in place and operable. 

The Study reports estimates of the EUL for commercial, industrial, and agricultural measures using data collected from a longitudinal survey over a four year period.   The EUL for C/I/A measures is calculated by estimating the median number of years that the measure is still in place and operable from modeled survival functions.   The EUL estimates are then compared with the ex ante EUL value at the 80 percent confidence level.

ECONorthwest’s verification efforts include:

· Evaluation of the Study methodology.

· Replication of the statistical findings of the Study.

· Recommendations to the ORA.

Measures Studied

The Protocols require that the utilities conduct a retention study on “the top ten measures, excluding measures that have been identified as miscellaneous (per Table C-9), ranked by net resource value or the number of measures that constitutes the first 50% of the estimated resource value, whichever number of measures is less.”
  The Study examines retention for the following measures:

Commercial Measures:

· Electric ballasts

· CFBs (modular)

· T8 lamps

· Delamping/reflectors

· HVAC EMS systems

· High-efficiency chillers

· ASDs (commercial)

Industrial and Agricultural Measures:

· ASDs (industrial)

· Pumps

· Pump  system (hardware) improvements

· Ballasts

· Lamps

· Lighting EMS systems (1994 program year only)

· Injection molding machines (1994 program year only)

· Process cooling (1994 program year only)

· Insulation on process equipment (1994 program year only)

· Air compressors (1994 program year only)

· High efficiency chillers for process (1994 program year only)

The data used in the Study was collected over four years through on-site visits and telephone surveys from SCE customers who participated in SCE’s Energy Management Hardware Rebate Program in 1993 and 1994.  

Methodologies

The analysis techniques employed in the Study consist of estimating survival function parameters by fitting retention data to a hazard function model know as the Weibull model.  No analysis was performed on those measures that had relatively few failures.  The modeled survival functions  are then used to generate estimates of the EUL and an 80 percent confidence interval.  

Summary of Findings
The verification effort performed by ECONorthwest supports the findings presented by SCE and ADM in the Study.  The EUL estimates for two commercial measures, electronic ballasts and CF lamps, are significantly different than the ex ante values at the 80 percent confidence level and therefore suggest that the ex ante value should be revised for the third earnings claim.  

Recommendation to ORA

ECONorthwest recommends that the revised ex post EULs for Commercial electronic ballasts and CF lamps be accepted as documented in the Study.  No adjustments are recommended for the other measure studied based on the Study findings. 

Data and Documentation Quality
Data 

The files that were initially provided with the Study were incomplete and did not include the SAS datasets and SAS code needed to replicate the Study’s results.  This data was eventually provided to ECONorthwest along with supplementary data documentation.  The data preparation is performed in SAS, while the majority of the analysis is performed in Excel.  

Documentation

The Study provided helpful documentation.  A through description of the methodology and helpful exhibits were included to assist with a replication effort.  

Replication and Analysis
Review of Analytic Approach and Dataflow
The Study uses data collected from 937 sites via on site and telephone surveys.  For those measures that exhibit a significant amount of failures survival functions  and EUL estimates are derived.  Survival function parameters are estimated using ordinary least squares (OLS) from hazard function models.  The hazard function represents the instantaneous failure rate for an installed measure that has survived to a particular age. The Study uses a modified hazard function model known as the Weibull model to generate survival function parameter estimates.  The Weibull model is a proportional hazard model which allows a scale parameter to be estimated.  When the scale parameter is less than 1, the Weibull’s hazard function increases with time.  However, when the scale parameter value is greater than 1, the resulting hazard function decreases with time.  In general, one would expect that the true hazard for most measures would eventually increase over time so the Weibull model appears to be appropriate. 

The survival functions are used to generate an EUL estimate for those measures with significant failures.  An 80 percent confidence interval is calculated using regression coefficients associated with the upper and lower bound of a 80 percent confidence level.  The ex ante EUL value is then compared with the ex post EUL and the 80 percent confidence level.  

Replication Efforts

The verification included reviewing and replicating the database procedures used to generate the retention counts for each measure studied and reviewing the analytical procedures used to calculate the survival functions  and the resulting ex post EULs.  

Review of Database Development

ECONorthwest encountered the following issues when reviewing and replicating the database development for this Study:

· The initial SAS code and data sets provided to ECONorthwest would not support a complete replication of the Study’s results.  Multiple request for the correct SAS code and data sets had to be made before a complete replication could be achieved. 

Review of Analytic Procedures

The analysis proceeded as described in the Study and appears to be in general compliance with the Protocols. 

Modifications to Database and Analytical Procedures

No modifications are recommended to the database and analytical procedures used in the Study. 

Recommended Changes to EUL Calculations

ECONorthwest recommends that the revised ex post EULs for Commercial electronic ballasts and CF lamps be accepted as documented in the Study  at 7.8 and 5.73 years respectively.  No adjustments are recommended for the other measures studied based on the Study’s findings.

Appendix A

Verification Correspondence

To: Marian

From: Thomas Light <light@portland.econw.com>

Subject: SCE's C/I/A EEI Retention Study (529 A, B, C)

Cc: 

Bcc: 

X-Attachments: 

Marian,

I've got a question/request regarding the SCE's C/I/A EEI Retention Study (Study ID 529 A, B, C).  

It appears that none of the primary data (raw customer data) has been provided with the study.  This is discussed in the Data Documentation section on page 1 of the report.   Inorder to fully replicate the study results, it is likely that we will want to have the primary data associated with this study.  The report was completed by ADM Associates.  

Please let me know if this data is available and in what form (SAS, Excel, etc.). Thanks.

Tom

From: "Morse, Martin H" <MORSEMH@sce.com>

To: "'light@portland.econw.com'" <light@portland.econw.com>

Cc: "Brown, Marian V" <BROWNMV@sce.com>

Subject: RE: SCE's C/I/A EEI Retention Study (529 A, B, C)

Date: Tue, 13 Apr 1999 11:25:51 -0700

MIME-Version: 1.0

Tom,

ADM will prepare a SAS dataset of the raw customer data and email it to you

by this Friday, April 16.  Please let us know if we can be of further

assistance.

Marty Morse

To: "Morse, Martin H" <MORSEMH@sce.com>

From: Thomas Light <light@portland.econw.com>

Subject: RE: SCE's C/I/A EEI Retention Study (529 A, B, C)

Cc: 

Bcc: 

X-Attachments: 

Can ADM also include the SAS code and any intermediate data sets that were used to generate the numbers in the two spreadsheet files that have been provided?  That will make replicating their results much easier.  Thanks.

Tom Light

ECONorthwest

(503) 222-6060 - phone

(503) 222-1504 - fax 

From: "Morse, Martin H" <MORSEMH@sce.com>

To: "'Thomas Light'" <light@portland.econw.com>

Subject: RE: SCE's C/I/A EEI Retention Study (529 A, B, C)

Date: Tue, 13 Apr 1999 13:11:36 -0700

MIME-Version: 1.0

Tom,

I have asked ADM to forward all of the files, datasets, etc. that you will

need.

Marty Morse

Status: R

Date: Thu, 15 Apr 1999 20:50:18 -0700 (PDT)

X-Sender: dohrmann@mail-1.ns.net

Mime-Version: 1.0

To: light@portland.econw.com, ECONorthwest@ns.net

From: "Donald R. Dohrmann, Ph.D." <Dohrmann@ADM-Energy.com>

Subject: SAS data files and coding for SCE EEI retention study

Cc: morsemh@sce.com

X-Attachments: D:\SCE\MSRLIFE\FEB99RPT\TOECONW\TOECONW.ZIP;

>Tom:

Per your discussions with Marian Brown and Marty Morse at SCE, attached is a

ZIP file containing the raw SAS data files for the SCE EEI retention study,

the documentation for those files, and the coding that was used to generate

the numbers used in the EXCEL hazard function/survival function analysis.

There are seven (7) SAS datasets in a SAS-transport (XPT file) within the

ZIP file.  The documentation is in DATASUPP.DOC, which is a Word 97 file.

If you cannot read any of these files, give me a call at 916-363-8383, fax

at 916-363-1788, or email at DOHRMANN@ADM-energy.com.

In reviewing the report, I discovered that the calculation of the Weibull

function parameters from the power curve parameters was explained

incorrectly on page 3-7.  A correct discussion is provided in p3-7rvsd.doc,

which is also in the ZIP file.

Please call if you need further information.

Don Dohrmann

ADM Associates.

Attachment converted: HD1:TOECONW.ZIP (pZIP/pZIP) (0001B93A)

To: "Donald R. Dohrmann, Ph.D." <Dohrmann@ADM-Energy.com>

From: Thomas Light <light@portland.econw.com>

Subject: Data Request 2 SCE 529 A, B, C

Cc: Marian

Bcc: 

X-Attachments: :HD1:34:SCE529ABC.sas:

Don,

I tried to replicate the sample size totals and the failure/removal counts shown in the SAS output from the Data Documentation Supplement you provided me with in April and did not obtain the same results for some measures.  

I encountered discrepancies in the total sample size tables for the following measures:  Industrial Ballasts, Commercial ASDs, Industrial ASDs, and Pumps.

I encountered discrepancies in the removal/failure tables for the following measures:  Commercial Ballasts, Industrial Ballasts, Commercial T8s, Industrial T8s, Commercial CFs, Commercial ASDs, Industrial ASDs, and Pumps. 

I was unable to generate tables for Delamp/Reflectors because the SAS code refers to the variable "lampno" which does not exist in the data set "dlmplife".

In most cases the differences are minor, but do deserve an explanation.   As we discussed, I've attached the SAS code I ran for your review.  

Also, please send me the RASS data that I requested for Study 525A.  

Please don't hesitate to contact me if you have any questions.  Thanks.

Tom Light

ECONorthwest

(503) 222-6060 - phone

(503) 222-1504 - fax

light@portland.econw.com

To: "Donald R. Dohrmann, Ph.D." <Dohrmann@ADM-Energy.com>

From: Thomas Light <light@portland.econw.com>

Subject: Data Request 3 Study 529 A, B, C SAS Code

Cc: Marian

Bcc: 

X-Attachments: 

Don,  

I was able to replicate all the tables except the failure/removal count tables for Industrial T8 lamps and Commercial CF lamps by running only the proc freq procedures on the data sets you provided.  For Industrial T8 lamps and Commercial CF lamps, the failure/removal counts I generated are substantially higher.  Please provide an explanation and any additional SAS code needed to replicate the study's results for these measures.  

Also, as we discussed, I'd like to be able to replicate the study's results starting with the initial data sets.  Please let me know the status of this request as it becomes more apparent.  

Thanks.  Please don't hesitate to contact me if you have any questions.  

Tom Light

ECONorthwest

(503) 222-6060 - phone

(503) 222-1504 - fax

light@portland.econw.com

Date: Tue, 22 Jun 1999 10:50:07 -0700 (PDT)

X-Sender: dohrmann@mail-1.ns.net

Mime-Version: 1.0

To: Thomas Light <light@portland.econw.com>

From: "Donald R. Dohrmann, Ph.D." <Dohrmann@ADM-Energy.com>

Subject: Re: Data Request 3 Study 529 A, B, C SAS Code

Cc: landryph@sce.com (Pierre Landry)

X-Attachments: D:\SCE\MSRLIFE\FEB99RPT\TOECONW\VERIFY\T8CFR&F.DOC;

  D:\SCE\MSRLIFE\FEB99RPT\TOECONW\VERIFY\DLMPCODE.DOC;

  D:\SCE\MSRLIFE\FEB99RPT\TOECONW\OSFILES\OSFILES.ZIP;

Tom:  

The tables in the data documentation that report the numbers for Industrial

T8 lamps and Commercial CF lamps were incorrect.  An attached file,

T8CFR&F.doc, contains the correct cross-tabulations that result when the

code is applied to the T8CFLIFE.SSD file.  These correct crosstabs match

with the numbers that are in the COMMANAL.XLS and INDANAL.XLS files that we

used to develop the hazard functions and survival functions.

Also attached is the coding needed to produce the crosstabulations for

delamping.  Again, this code will produce the crosstabulations that were

used for delamping in COMMANAL.XLS.

The third attached file is a zipped-up SAS transport file with the SAS data

files containing the on-site data that were used as the initial input files

for creating the various variables using the code in the data documentation.

The OS* files  were used as the input files for the first step where the

NIUDUMMY variables were created.

If you have any questions, give me a call at 916-363-8383.

Don Dohrmann









� “Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs,” as adopted by California Public Utilities Commission Decision 93-05-063, Revised March 1998.
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