MEMO

To:
Don Schultz, CPUC/ORA

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
August 13, 1998

Subject:
Verification for SCE Study #541:  Industrial Sector

REVIEW SUMMARY:

1. Utility:  Southern California Edison 






Study ID: 541

Program and PY:  Industrial Energy Efficiency Incentives Program;  PY96
    



End Use(s):  Lighting, Process, and HVAC.

2. Utility Study Title:  “1996 Industrial Energy Efficiency Incentive Program: Impact Study.”

3. Type of Study:  1st Year Gross and Net Energy Savings Study          


4. Study Date: March 2, 1998

5. Required Documentation Received: The study, supporting paper files, and data files were received.  Parts of supporting files were illegible; legible copies were sent expeditiously upon request.

5.  Reported Impact Results:


HVAC
Lighting
Process


kWh
kW
kWh
kW
kWh
kW

Gross
10,836,255
234
16,043,696
3271
48,394,913
4329

Net
7,616,819
52
10,739,800
2339
34,104,409
2843

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

(b)  Acceptability of  Study results:
Gross Savings Calculations:  Gross savings calculations for Lighting and HVAC measures were done using the MARS v2.4 program.  These calculations appear to be acceptable as reported.  However, there are serious problems in the calculation of gross savings for the Process end-use.  It appears that some industrial clients used the incentive program primarily to purchase new equipment for increased production.  The consultant incorrectly included the theoretical savings associated with these production increments.  This is in violation of the current agreements on deferred savings in the Quality Assurance Guidelines
.  There were also cases where the consultant gave credit for measures that were still not installed at the time of the site visit at the end of 1997.

Net Savings Calculations:  The net savings calculations were based on a self-report methodology.  In general, this methodology appears sound and yields acceptable results.  The largest saving measures were treated with a custom net-to-gross methodology, and in some cases yielded unacceptable results.  In these cases, the consultant used the Energy Services Representative’s estimate of Net-to-Gross Ratio.  This is not acceptable, as this is not an unbiased source.  Furthermore, the  methodology ignores all deferred free ridership as reported by a questionnaire regarding timing of the installation.

7. Recommendations:

The gross savings calculations for Lighting and HVAC end uses should be accepted as reported.  The gross savings for the Process end use should be adjusted to remove incorrectly reported deferred savings and measures that were not installed at the time of the site visit.

The net savings calculations should be adjusted to remove the influence of the ESR’s and to remove credit for measures where the only impact of the program was to speed up the installation by less than 6 months.

1. OVERVIEW:

The Study covers projects which were given incentives in 1996 for industrial energy conservation including HVAC, Lighting, and Process measures.  Since the program had a relatively small number of participants, the Study attempted a census of all projects rather than surveying a random sample.  The program gave rebates for 186 measures under 143 coupons.

For standard measures, SCE’s Measure Analysis and Recommendation System (MARSv2.4) was used to predict and verify energy savings for Lighting and HVAC measures.  For Process measures, hand-engineering calculations were used to predict the gross energy savings.

Net Savings were calculated using a Self-Reported Net-to-Gross Ratio (NTGR) based on answers to a decisionmaker survey) which was administered to a knowledgeable representative for each customer).  For the measures with the largest predicted savings, a custom NTGR calculation was carried out which took into account a wider range of data sources to develop a custom NTGR.

2. REPORTED IMPACTS

The tables below detail the total program impacts as reported in the study.  

Table 1: Reported HVAC End-Use Load Impacts


SCE Gross Savings
Evaluation Gross Savings
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Savings

kWh
14,779,159
10,836,255
0.733
0.703
7,616,819

kW
237
234
0.987
0.221
52

Table 2: Reported Lighting End-Use Load Impacts


SCE Gross Savings
Evaluation Gross Savings
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Savings

kWh
18,305,629
16,043,696
0.876
0.669
10,739,800

kW
3,711
3,271
0.882
0.715
2,339

Table 3: Reported Process End-Use Load Impacts


SCE Gross Savings
Evaluation Gross Savings
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Savings

kWh
59,836,302
48,394,913
0.809
0.705
34,104,409

kW
2,513
4,329
1.723
0.657
2,843

Table 4: Reported Total Program Load Impacts


SCE Gross Savings
Evaluation Gross Savings
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Savings

kWh
92,921,090
75,274,864
0.810
0.697
52,461,029

kW
6,461
7,834
1.213
0.668
5,233

3. SUMMARY RECOMMENDATIONS:

The following tables summarize the load impacts as adjusted by this review verification.  These load impacts should be adopted for the second year earnings claim for the SCE IEEI PY96 program, based on the review of the study results.  The load impacts shown in the tables are for first year annual values, to be used in the second earnings claim for the E-Tables.

Table 5: Verified HVAC End-Use Load Impacts


SCE Gross Load Impacts
Verification Gross Load Impacts
Verification Realization Rate
Verification NTGR
Verification Net Load Impacts

kWh
14,779,159
10,836,255
0.733
0.699
7,570,144

kW
237
234
0.987
0.123
29

Table 6: Verified Lighting End-Use Load Impacts


SCE Gross Load Impacts
Verification Gross Load Impacts
Verification Realization Rate
Verification NTGR
Verification Net Load Impacts

kWh
18,305,629
16,043,696
0.876
0.666
10,688,059

kW
3,711
3,271
0.882
0.693
2267

Table 7: Verified Process End-Use Load Impacts


SCE Gross Load Impacts
Verification Gross Load Impacts
Verification Realization Rate
Verification NTGR
Verification Net Load Impacts

kWh
59,836,302
33,425,306
0.559
0.447
14,941,112

kW
2,513
4,329
1.723
0.521
2255

Table 8: Verified Total Program Load Impacts


SCE Gross Load Impacts
Verification Gross Load Impacts
Verification Realization Rate
Verification NTGR
Verification Net Load Impacts

kWh
92,921,090
60,305,257
0.649
0.530
31,961,786

kW
6,461
7,834
1.213
0.618
4841

4. LIGHTING AND HVAC

The gross savings calculations for the Lighting and HVAC measures were generally done using SCE’s Measure Analysis and Recommendation System (MARS v2.4).  The methodology and results were acceptable to this reviewer as presented in the Study.

5. PROCESS:

This verification examined a stratified random sample of the Process measures to determine what level of adjustments should be made to the overall Program savings.  Coupon #618 was dropped since there were no claimed savings for this site and no equipment kWh listed in the database.  This remaining population of 72 sites was stratified into 4 stratum based on ex-ante equipment energy.  A stratified random sample was then drawn which included 22 Process sites.  The distribution of the sample is shown below.

Table 9: Process Sample Distribution


Stratum 1
Stratum 2
Stratum 3
Stratum 4
Total

# of Sites
35
20
10
7
72

# in Sample
4
5
6
7
22

Sample Ratio
0.1143
0.25
0.6
1.0
NA

The files for this verification sample of Process measures were reviewed individually to verify the gross savings calculations.  Verified savings were calculated for each of these sites.  Ex-Ante and Verified savings were then multiplied by the inverse of the Sample Ratio and summed to predict the verified realization rate for the Process population.

The Verified Realization Rate for kWh for the Process measures was calculated to be 56.0%.  The Verified Realization Rate for kW was calculated to be 120.9%.  The 90% confidence intervals and t-statistics for these predictions are shown below.

Table 10: Significance Measures of Stratified Random Sample


Ex-Ante*
Verified
RR
90% Confidence
T statistic

KWh
59,677,390
33,425,306
0.5601
0.4899 - 0.6303
-10.305

KW
2486
3007
1.2094
0.9251 – 1.4936
1.2114

*  Total Process ex-ante savings minus site #618.

The verification sample suggests a very large correction on the calculation of kWh with a high degree of significance.  The prediction of kW, however, has a rather low level of significance -- a prediction that straddles 1 at the 90% confidence interval.  It is not surprising that the sample does not do as good a job predicting kW, since the stratification was based on kWh.  We therefore do not recommend any adjustment to the reported gross kW savings.  The kWh adjustments are due to a number of problems in the Process calculations.

It appears that the consultant did not follow the agreed-upon treatment of deferred savings as set forth in the Quality Assurance Guidelines1.  In the most extreme cases, the projects which were funded were targeted specifically at increased production for the plant and not necessarily at energy conservation.  These deferred savings calculations accounted for a large fraction of the reported savings for process measures.

A number of sites did not have the rebated Process measures installed at the time of the field verification.  In most cases, the equipment had been purchased but the installation was not complete.  In these cases, the consultant generally gave credit for the assumed future installation of the equipment.  However, since the equipment was not in place at the end of 1997, no savings for these measures could have occurred within the program year.

In some cases of improvements to large air compressor systems, no monitoring was done of the ex-ante or ex-post system to verify energy savings.  Rather, a company specializing in these systems was brought in to estimate the base case conditions of the system, and the savings which could be attained through the execution of a specific set of conservation procedures.  The estimates of these consultants were assumed to be achieved in the ex-post condition, and all savings calculations were based on these estimates.  This is a troubling methodology due to the obvious bias built into the consultant’s estimates of savings potential.  To truly verify savings in these systems they should be monitored before and after the installation so that true power measurements could be compared.

Each sampled site is discussed below.  The attached spreadsheet shows the revised gross savings numbers for each measure.

5.1 Site 38

The savings calculations in the evaluation took credit for theoretical deferred savings that are not allowed by the current Quality Assurance Guidelines1.  The savings must be based on old production levels unless the utility can prove that the increase in production was not caused by the rebate program.

In this case, three old production machines were replaced by one new machine.  The new machine is much faster at producing parts.  If the machine were to be run for the same number of hours as the three old machines, it could produce about 33% more output.  Clearly this potential higher production rate was made possible by the rebated item and was not driven by external forces.  The consultant calculated savings based on the old production rate, and then added theoretical deferred savings assuming that the new machine is run for the same number of hours as the old machines.  There is no data indicating that this is even the case.

The calculations made by the consultant are attached.  They clearly show the allowable savings (279072 kWh/yr), which are based on the old production rates.  These calculations are acceptable.  The consultant then listed the deferred savings (110516 kWh/yr), which are not allowed under the current Quality Assurance Guidelines.  These deferred savings were not included in the verified savings calculations.

5.2 Site 89 & 96:

These measures involved the purchase of a new production line for producing plastic bags.  No existing equipment was replaced by this measure.  Savings for these measures would only be allowable if it can be shown that the customer would have installed new, less efficient equipment in the absence of the utility program.

In fact, if the utility rebate had not been available, this customer would not have purchased any new equipment
.  The program was therefore responsible for the production increment and no savings can be claimed.  (The plant is actually using more energy now than before, since they are now operating additional equipment, which would not have been in place without the utility incentive).  Furthermore, the customer indicated that the only way that they can maintain competitiveness is by purchasing the most energy efficient equipment.  This is because their competitors are primarily based in parts of the country with much lower electric rates.  Therefore, even if the customer would have purchased new equipment in the absence of the program, they most probably would have purchased the same high-efficiency equipment.

For these reasons, the savings for these projects are zero.

5.3 Site 103:

At the time of the site verification in October 1997, the measure had still not been installed.  The surveyor was told that the measure would be installed by the end of November 1997.  However, this means that no savings were verified for the study period.  The load impacts are therefore zero.

Note also that the base case motor horsepower was calculated indirectly from the motor-generator set, which is rated at 1000 HP.  Since 1/3 of the motors were replaced, the evaluator assumed that this was 333 HP.  In fact, 47 5-horsepower motors were replaced, so the actual horsepower for the base case should have been 235 HP.

5.4 Site 104:

At the time of the site verification in October 1997, the measure had still not been completely installed. The reviewer found that approximately 20-25% of the new motors were installed, but the remainder of the motors and the controls were not.  The surveyor was told that the installation would be completed by the middle of 1998.  However, this is well outside of the study period.  Theoretically, some savings could be calculated for the portion of the new motors that were installed, but the calculations were not detailed well enough to allow for this.  The verified load impacts for this measure are therefore zero.

5.5 Site 110:

The gross savings calculations appear to be OK, however the customer indicated that in the absence of the program they would have considered using timer controls.  According to the methodology described in the study, the base case should therefore have been calculated assuming timer controls rather than no controls at all.  This would seriously reduce the realization rate for this project.  However, the manager interviewed was not working at this site at the time of the adoption of the measure, so his interview was disregarded.  Unfortunately no other interview was conducted, so we have no way of knowing whether an intermediate base case efficiency should be used.  The evaluator apparently took the word of the Energy Services Rep that in the absence of the program, the customer would have done nothing.  It should be noted that the ESR is not a disinterested source and should generally not be relied upon for opinions that effect the net-to-gross calculations.

There is some question about the persistence of these measures as the longevity of the wells themselves has not been established.  The management of this field changed shortly after the measure was implemented, and the new management seems to be much more aggressive in energy efficiency investment than the old management.

The gross savings calculations were accepted as reported for this coupon.

5.6 Site 122:

The gross savings calculations for this measure appear to be OK.  This is a good example of acceptable deferred savings calculations.  Production rates increased for this plant after the measure was installed.  However, the measure itself could not possibly have caused the increase in production, rather this increase was purely market driven.  Therefore, it is acceptable to base savings on the new higher production rates.

5.7 Site 123:

This project involves new production equipment.  No existing equipment was replaced.  To claim savings for this project the utility must prove that, in the absence of the program, the customer would have purchased equipment of a lower efficiency.  No proof of this was offered in the file.  The evaluator simply based the savings on the efficiency of the old existing production line.  It is not clear how old the existing equipment is and whether or not this equipment is even still for sale.  There was one piece of data from the file that leads us to believe that high efficiency equipment would have been purchased even without utility incentives.  This customer has 6 plants across the country and all of them have much lower electricity rates than in the SCE service territory.  This would argue for buying the most energy efficient equipment available.  In the absence of additional data supporting the base case calculations, the savings for this measure should be zero.

5.8 Site 129:

OK

5.9 Site 211:

This rebate was for the installation of new UV ink curing lamps for a new production line in a print shop.  Since this is a new process, the utility must make a case for what the base case should be.  The calculations of the base case assume IR lamp technology, however there is no indication that this is what would have been installed in the absence of the program.  In fact, the file shows that the corporate office insisted on the use of the UV lamp technology.  There are therefore no savings associated with this measure.

5.10 Site 255:

This project involved replacing old production equipment with new equipment with more than three times the production capacity.  The main goal of the project (according to the customer) was to increase production capacity.  The rebated equipment clearly made this increase possible; therefore savings can only be calculated based on the old production rates and deferred savings calculations are not allowable.

The calculations for savings for this project were divided into 2 separate measures.  The first measure included all of the deferred savings (based on the new production capacity) and the second measure included all of the direct savings (based on the old production capacity).  The savings associated with measure #1 are therefore zero, while the savings associated with measure #2 appear to be correct.

5.11 Site 262:

Very old and outdated refrigeration equipment was replaced with new high-efficiency equipment.  In this case, the evaluator correctly did not use the efficiency of the existing equipment as the base case since the existing equipment was in need of replacement.  The calculations for this project appear to be correct.

5.12 Site 289:

This project correctly took credit for deferred savings.  New high efficiency production equipment replaced older equipment of the same production capacity.  Outside demand for more product caused the plant to increase operating hours to meet this new demand.  The savings are therefore based on the new production rate which would have had to have been supplied by the old equipment in the absence of the program.  The gross savings calculations appear OK.

5.13 Site 323:

The calculations for this project appear straightforward, but the data were never independently verified.  The site visit to this project was canceled due to a “family emergency”.  We are prepared to accept these claims, but someone should go out there and make sure that the new pumps actually exist, and are installed and functioning.

5.14 Site 335:

In this manufacturing facility, the rebate was intended to pay for a new 50HP Atlas air compressor to replace two old 20HP compressors.  However, when the surveyor went to the site, it was found that the old compressors had already been replaced with another new Cyclone compressor, and the rebated compressor was not running.  The file indicates that the company was in need of additional compressed air due to the addition of new machines.  It therefore appears that there are no savings associated with this measure.  The “Cyclone” compressor appears to have replaced the old compressors, and the rebated compressor is being used as a secondary compressor for new air requirements.

Another troubling note in the file says that “Rafael (the purchasing manager) said they installed (the) compressor before they heard about (the) rebate”.  However, the date on the purchase order is after the rebate agreement, so this comment may refer to the new Cyclone compressor.

5.15 Site 341:

OK

5.16 Site 473:

This project is an upgrade of a large air compressor system.  The savings calculations are based on an assumed leakage rate after the majority of the leaks are fixed.  It is very difficult to verify this and we are left having to take the word of a vendor who is a self-proclaimed “expert”.  To truly verify savings for air compressor systems we would need metered energy use for the compressors before and after the upgrade.  Since we do not have measurements from the pre-existing condition, we must base calculations on an engineering model which assumes that the vendor was able to achieve the level of leak reduction targeted.  This is a troublesome and imprecise basis for a savings calculation.

Note that the persistence for this type of project is also very problematic.  However, the verification accepted the savings for this coupon as reported.

5.17 Site 685:

Once again, we have a very imprecise estimation of load impacts for a large air compressor system improvement project.  The gross savings for this project were calculated based on the ex-ante assumptions of the vendor about what would be achieved.  There is no independent verification of the base case operations or the ex-post conditions.  We know only that the vendor made specific modifications to the system -- we do not know how successful these modifications were in saving energy.  This leaves us to accept the claims of the vendor (who has a large incentive to inflate their claims about how much energy can be saved).  This is a very troubling trend for savings calculations for air compressor systems and should not be allowed in the future.  However, we have accepted the predicted savings as reported in the Study for this coupon.

5.18 Site 701:

This measure is a good example of when deferred savings are outside of the Quality Assurance Guidelines.  This manufacturing facility replaced old equipment with new efficient equipment with twice the production capacity.  The installed kW of the new equipment was slightly higher than the existing equipment.  The company runs the new equipment on the same time schedule as the old equipment, so the plant is actually using more electricity than before as a result of the measure.  The company is producing twice as much product as before, however they would not have been able to achieve this level of production without the new equipment.  Therefore, the company is receiving a benefit from the program by increased profits, but the ratepayers do not receive a direct benefit in reduced energy use.

The current agreement is to calculate savings for this type of measure based on the old production rate, since this original level of production is truly being accomplished at a higher efficiency.  The new production increment, which was made possible by the rebated equipment, is in effect new production.  No savings are associated with this new production unless the utility can demonstrate that the customer would have purchased other less efficient equipment to achieve that additional production in the absence of the program.

The gross savings for this measure are therefore reduced to 157114.8 kWh/yr; based only on the improved efficiency for the original production rate.

5.19 769:

OK

5.20 900:

Calculations for this project were revised numerous times.  The final calculations appear to be OK.

5.21 901:

Installation not complete at the time of the site visit.  Therefore there are no savings associated with this project for the program year.

The adjustments made to the sample are shown in the following table.

Table 11: Process Measure Verification Adjustments

Coupon
Measure
Ex-ante

Ex-Post

Verified


#
#
Gross kWh
Gross kW
Gross kWh
Gross kW
Gross kWh
Gross kW

38
1
330,560
0.0
329,897
0.0
279,072
0.0

89
1
10,885,493
0.0
6,625,428
854.0
0
0.0

96
1
1,304,234
0.0
838,158
109.3
0
0.0

103
1
320,894
0.0
352,000
103.6
0
0.0

104
1
767,634
0.0
805,521
101.0
0
0.0

110
1
5,833,527
0.0
5,833,527
0.0
5,833,527
0.0

122
1
1,150,380
0.0
1,180,242
145.0
1,180,242
145.0

123
1
724,860
0.0
768,136
105.0
0
0.0

129
1
3,603,899
419.8
3,603,899
419.8
3,603,899
419.8

211
1
404,956
0.0
404,956
93.6
0
0.0

255
1
540,527
100.2
553,039
100.2
0
0.0

255
2
231,654
0.0
237,016
0.0
237,016
0.0

262
1
803,704
0.0
516,443
0.0
516,443
0.0

289
1
220,677
0.0
247,821
30.6
247,821
30.6

323
1
1,705,312
204.9
1,705,312
204.9
1,705,312
204.9

335
1
18,242
8.8
9,050
8.8
0
0.0

341
1
321,385
42.9
322,963
43.1
322,963
43.1

473
1
3,539,886
441.8
3,413,792
429.6
3,413,792
429.6

685
1
1,548,216
176.7
2,053,799
234.4
2,053,799
234.4

701
1
313,158
0.0
325,452
0.0
157,115
0.0

769
1
93,258
16.6
124,344
16.6
124,344
16.6

900
1
7,131,500
0.0
1,917,365
0.0
1,917,365
0.0

901
1
642,070
0.0
765,255
0.0
0
0.0

6. Net Savings Calculations

The majority of measures were evaluated for net savings by using a standard self-report methodology.  This self-reported net-to-gross (NTGR) methodology has been improved since last year’s verifications.  The standard self-reported NTGR for this study was based on the average response to 5 separate decisionmaker questions targeting the role that the utility played in motivating the customer to make the given efficiency improvements.  The resulting NTGR was used directly for the majority of measures with smaller savings.

6.1 Custom Net-to-Gross Ratio

For the 29 measures with the highest estimated savings, a custom NTGR analysis was performed.  For these cases, the consultant examined a wider range of data sources to determine whether or not there was cause to adjust the standard self-reported NTGR.  These other data sources included operations staff, vendors, utility energy services representatives (ESRs), and the utility program files.  In general, this reviewer was very satisfied with the methodology employed.  The custom methodology was conservative in that it required a significant amount of conflicting data before overriding the standard self-reported NTGR.

There are a few minor problems with this methodology which did not have a large impact on the final claim, but should be addressed.  These have to do with overriding the opinion of the customer with information from the vendor and the ESR.

6.1.1. Vendor Interviews

The theory behind using the vendor interview is that the utility program may be having an effect on the vendor, causing the vendor to stock or recommend more energy efficient equipment.  The customer may not be aware of this indirect utility influence in their decisionmaking if they rely on the vendor for information.  However, if we use a vendor’s high estimate of utility influence when a customer gives an answer which delivers a low NTGR, we may be disregarding a valid claim of free ridership.  There may be many valid reasons why a customer would indicate low utility involvement in a decision, even if their particular vendor has been highly influenced by the utility.  The only time that a vendor’s opinion about NTGR should be used over the customer’s self-reported NTGR is if the customer indicates that the vendor’s recommendation was the only influence on their energy conservation decision.  This seems an unlikely scenario.  As it turned out, vendor information did not result in a single change in NTGR for this study.  We therefore recommend that this method be abandoned in future studies.

6.1.2. Energy Service Representative’s Input

Another problem with the custom NTGR methodology is that the opinions of the ESR were assumed to be just as valid as those of the customer.  The problem with this is that there is conflict of interest.  The ESR is not an unbiased source.  It is in their interest to state that they had a large impact on the decision of the customer to install the measures.  Indeed, if they were to state that they had only a small or negligent impact, then they would not be doing their job very well.  In four Process cases, the self-reported NTGR was thrown out in favor of the opinion of the ESR.  This was done because the ESR said that the person interviewed was not qualified to make the NTGR judgement.  However, instead of taking the estimate of the ESR, a better method would be to use the weighted average NTGR found in the rest of the population as was done in the two Process cases where a decisionmaker interview was not completed.

This verification recalculated the NTGR for the Process end-use to account for the missing interviews and the interviews where the decisionmaker’s knowledge was questioned by the ESR.  The weighted average NTGR was calculated for all Process measures (excluding these 6 projects).  This average Process NTGR was then used for these projects which had missing or invalid decisionmaker surveys.  The resulting weighted average NTGR for Process measures is shown in the table of NTGR adjustments below.

6.2 Deferred Free-Ridership

The standard NTGR methodology did not take into account the timing of the installation to calculate the effect of deferred free-ridership.  Rather, the Study asserts that the motivation questions are sufficient to deal with free ridership issues.  They assert that when decisionmakers are asked if they would have installed the same measures at a future time if not for the influence of the program, they are being asked to predict a hypothetical future event, which is necessarily a very inexact process.

However, deferred free-ridership should not be ignored completely.  If indeed the only impact of the program was to speed up the installation of a measure by less than one year, then claimed savings associated with that measure are highly questionable.  Furthermore, the decisionmaker interviews actually took place more than 6 months after the payment of the rebate.  Therefore, when a decisionmaker states that the effect of the program was to speed up the installation of a measure by 6 months or less, they are not predicting a future event.  Rather, at the time of the interview, they are asserting that in the absence of the program the measure would have already been installed.  It is not hard to believe that a decisionmaker could accurately predict this level of hypothetical situation.

Therefore, when the decisionmaker states that in the absence of the program the same measures would have been installed in less than 6 months, the NTGR was set to zero.  This resulted in a substantial reduction in the program NTGR.  The verification adjustments to NTGR are shown in the table below.  The attached spreadsheet details the calculations (Appendix C).

Table 12: Net-to-Gross Ratio Adjustments

End-Use
Load Impact
Ex-ante
Ex-post
Verified w/ ESR Adjustment
Verified w/ Timing Adjustment

HVAC
kWh
0.690
0.703
0.703
0.699


kW
0.679
0.221
0.221
0.123

Lighting
kWh
0.480
0.669
0.669
0.666


kW
0.480
0.715
0.715
0.693

Process
kWh
0.750
0.705
0.634
0.447


kW
0.750
0.657
0.635
0.521

Total Program
kWh
0.687
0.697
0.651
0.530


kW
0.592
0.668
0.656
0.581

7. E-TABLE ADJUSTMENTS

The PY96 IEEI program is divided into two parts.  The first is the Shared Savings program reviewed here, which is based on the utility EMHRP program.  This represents about 60% of the total industrial claim, including most of the process load impacts for the SCE IEEI program.  The second part is the DSM bidding program, which is based on contracts between the utility and energy service providers.  This program is offered to most of the non-residential sector.  The impact on the industrial sector largely involves lighting.  About 70% of the lighting claims included in the IEEI program are from the DSM Bidding program.  

The results of the DSM Bidding program were reviewed in a separate study (#539), which resulted in limited adjustments.  Because these coupons were not directly verified, no additional adjustments were made in this report.  However, the impact of verification efforts may have been noticeable in the Bidding programs; we recommend that, at a minimum, Bidding programs (especially industrial process loads) be included in the industrial sector verification.

Tables 13 through 16 summarize the results of this verification and the 539 review on the overall earnings claim (by end use).  The filed E-Tables for the motors end use appears to be in error although the Net Resource benefits calculation appears to be consistent with the ex ante filing and the results of the 539 review.

1. The ex ante values are derived from the 1997 Annual Earning Assessment Proceeding, Appendix B, dated October 29, 1997, which summarized agreements between the utility and the Office of Ratepayer Advocates following the first year verification report.

2. The filed claim is based on the latest table revisions, dated June 15, 1998, provided by the utility.

3. The verified savings are for the Shared Savings subset of the IEEI earnings claim and were verified in this study.  The reviewed 539 impacts are taken directly from the Review Memo and impact evaluation of the DSM Bidding program.  These two mechanisms are combined to form the claims for each end use.

4. The ratio is the expression of the ratio between the combined verified/reviewed findings and the ex ante savings reported in the October, 1997 Proceeding.  The total is the ratio between the verified net savings and the initial gross savings claim.

Table 13:  Lighting:


kWh
kW


Total
DU
kWh/DU
NTGR
Total
DU
kW/DU
NTGR

Ex-Ante

  Gross

  Net
57,098,096

47,962,401
121,482,311
0.47

0.39
0.84
0

0
121,482,311
0

0
0.84

Filed

  Gross

  Net
54,528,515

42,790,028
119,491,734
0.456

0.358
0.78
9,601

7,534
119,491,734
8.034E-05

6.305E-05
0.78

Verified 541

  Gross

  Net
16,043,696

10,688,059
43,474,235
0.369

0.246
0.666
3271

2267
43,474,235
7.52E-05

5.21E-05
0.693

Reviewed 539

  Gross

  Net
38,428,446

32,010,896
78,008,076
0.496

0.409
0.83
6,325

5,288
78,008,076
8.11E-05

6.81E-05
0.84

Total Verified

  Gross

  Net
54,472,142

42,698,955
121,482,311
0.448

0.352
0.784
9596

7555
121,482,311

0.787

Ratio

  Gross

  Net
0.954

0.890
1.0
0.954

0.890
0.933
N/A

N/A
1.0
N/A

N/A
0.937

  Total:
0.748

0.748

N/A

N/A


Table 14:  Process:


kWh
kW


Total
DU
kWh/DU
NTGR
Total
DU
kW/DU
NTGR

Ex-Ante

  Gross

  Net
61,111,518

47,055,869
84
727,518.07

560,188.91
0.77
2708

2085
84
32.24

24.82
0.77

Filed

  Gross

  Net
52,161,738

37,467,124
84
620,973

446,037
0.72
4,635

3,329
84
55.176

39.632
0.72

Verified 541

  Gross

  Net
33,425,306

14,941,112
79
423,105

189,128
0.447
4329

2255
79
54.798

28.544
0.521

Reviewed 539

  Gross

  Net
3,763,468

3,345,723
5
752,694

669,145
0.89
306

290
5
61.3

58.1
0.95

Total Verified

  Gross

  Net
37,188,774

18,286,835
84
442,724

217,700
0.492
4635

2545
84
55.18

30.30
0.549

Ratio

  Gross

  Net
0.609

0.389
1.0
0.609

0.389
0.639
1.712

1.221
1.0
1.712

1.221
0.713

  Total:
0.299

0.299

0.940

0.940


Table 15:  HVAC:


kWh
kW


Total
DU
kWh/DU
NTGR
Total
DU
kW/DU
NTGR

Ex-Ante

  Gross

  Net
16,251,609

12,026,191
37,794,439
0.43

0.318
0.74
0

0
37,794,439
0

0
0.74

Filed

  Gross

  Net
12,616,931

9,252,465
37,738,424
0.334

0.245
0.73
549

403
37,738,424
1.45E-05

1.07E-05
0.73

Verified 541

  Gross

  Net
10,836,255

7,570,144
1,828,000
5.928

4.141
0.699
234

29
1,828,000
1.28E-04

1.59E-05
0.123

Reviewed 539

  Gross

  Net
1,778,633

1,632,785
35,966,439
0.0495

0.0455
0.92
314.5

314.5
35,966,439
8.74E-06

8.74E-06
1.0

Total Verified

  Gross

  Net
12,614,888

9,202,929
37,794,439
0.334

0.244
0.730
549

344
37,794,439
1.45E-05

9.10E-06
0.627

Ratio

  Gross

  Net
0.776

0.765
1.0
0.776

0.765
0.987
N/A

N/A
1.0
N/A

N/A
0.847

  Total:
0.566

0.566

N/A

N/A


Table 16:  Motors:


kWh
kW


Total
DU
kWh/DU
NTGR
Total
DU
kW/DU
NTGR

Ex-Ante

  Gross

  Net
960,046

960,046
236
4067.99

4067.99
1.0
129.8

129.8
236
0.55

0.55
1.0

Filed

  Gross

  Net
221,140

221,140
236
937.16

937.16
1.00
25

25
236
0.105

0.105
1.00

Verified 541

  Gross

  Net
0

0
0
0

0
N/A
0

0
0
0

0
N/A

Reviewed 539

  Gross

  Net
936,321

936,321
236
3,967

3,967
1.0
105

105
236
0.445

0.445
1.0

Total Verified

  Gross

  Net
936,321

936,321
236
3,967

3,967
1.0
105

105
236
0.445

0.445
1.0

Ratio

  Gross

  Net
0.975

0.975
1.0
0.975

0.975
1.0
0.809

0.809
1.0
0.809

0.809
1.0

  Total:
0.975

0.975

0.809

0.809


Appendix A: Data Requests and Responses

To:
Pierre Landry, SCE

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
May 14, 1998

Subject:
Data Request #1 for SCE Study #541:  Industrial Sector

Data Request #1:

Utility:  Southern California Edison

Study ID: 541

Program and PY:  Industrial Energy Efficiency Incentives Program;  PY96

End Use(s):  Lighting, Process, and HVAC.

Utility Study Title:  “1996 Industrial Energy Efficiency Incentive Program:  Impact Study – Study 541.”

Type of Study: 1st Year Gross and Net Energy Savings Study

The following questions arose from the review of the Net-to-Gross calculations.

1. The spreadsheet (NTG96.xls) which calculates NTGR includes a step not discussed in the study.  If the decisionmaker indicated in Question 12 that they would “Never” have installed the same measures without the influence of the Utility, then the value 1 was averaged with the 5 core questions which make up the standard self-report NTGR.  Explain the reasoning behind this additional step.

2. There is no NTGR calculated for Process sites #31 and 91.  Why not?  I assume that they were given a NTGR equal to the weighted average of all of the Process sites, is this correct?

3. The following six sites have NTGRs significantly different from the standard self-report NTGR.  Please explain in detail why each of these is different.  (Sites #: 6, 43, 110, 473, 535, 615).

SOUTHERN CALIFORNIA EDISON COMPANY

1998 ANNUAL EARNINGS ASSESSMENT PROCEEDING

Study 541: Impact Analysis of the 1996 IEEI Program

Data Request No. ORA-1

J. Heller, Consultant to Office of Ratepayer Advocates, CPUC

Dated 05/14/98



Question No. 1:

The spreadsheet (NTG96.xls) which calculates NTGR includes a step not discussed in the study.  If the decisionmaker indicated in Question 12 that they would "Never" have installed the same measures without the influence of the Utility, then the value 1 was averaged with the 5 core questions which make up the standard self-report NTGR.  Explain the reasoning behind this additional step.

Response To Question No. 1:

The only part of the Microsoft Excel workbook, NTG96.XLS, that was used in the estimation of the NTGR was the “DATA” sheet.  (Microsoft Corp. calls an Excel file a “workbook,” and it can contain one or more spreadsheet files, or “sheets.”)  Two other sheets (“NTG CALCS” and “VENDOR LISTS”) were included in the copy of the NTG96.XLS workbook sent to the reviewers, but for the most part they can be ignored because they were only used to identify which customers were to be considered for a possible vendor survey.  In the “NTG CALCS” sheet, only column J was used. 

As described in Appendix F of the report (especially in Figure F-1 and Table F-1), the data in the sheet labeled “DATA” were read into SAS and merged with the INDSCE2.SD2 to form the final analysis dataset (INDSCE3.SD2).  The SAS code in FNTG04.SAS was used to estimate the standard NTGR for cases in this final analysis dataset.  In this SAS code, the “Never” response was not used in estimating the standard NTGR.

Question No. 2:

There is no NTGR calculated for Process sites #31 and 91.  Why not?  I assume that they were given a NTGR equal to the weighted average of all of the Process sites, is this correct?
Response To Question No. 2:

At Sites #31 and #91, no knowledgeable person could be identified to complete the interview.  For these sites, the weighted average NTGR of all the Process sites was used.
Question No. 3:

The following six sites have NTGRs significantly different from the standard self-report NTGR.  Please explain in detail why each of these is different.  (Sites #: 6, 43, 110, 473, 535, 615).

Response To Question No. 3:

For all the sites mentioned except Site #43, the NTGRs were estimated using customized treatments, which are described in Section 7 of the Final Report.  The SAS code for assigning these custom NTGRs appears in FNTG05.SAS.  

For certain custom sites (i.e., Sites #: 6, 34, 110, 473, 535, and 615), the standard NTGR was modified based on the evidence reviewed for each site.  The detailed rationale for modifying each of these six NTGRs is provided in Appendix C of the Final Report.

For Site #43, the difference noted is no doubt a difference between the standard NTGR (as calculated in SAS) and a final NTGR for Site #43 found in the “NTG CALCS” sheet of the NTGR96.XLS workbook.  As mentioned in the Response to Question No. 1 above, “NTG CALCS” was not used in the estimation of the NTGRs, and so this is a moot issue.

[If the reviewer did try to calculate a score within that sheet, a default feature of Excel confuses the issue: blank cells in that sheet are treated as zeros in computations.  This is a problem especially with Site #43, where only one of five items received a score from the respondent.  In calculating a score, two items of the five-item scale must be subtracted from 1.0 to reverse the direction of the scale because of the way the items are worded (i.e., 0 is high and 1.0 is low).  For Site #43, what were blank or missing scores become recalculated (1.0 - 0) and scored as 1.0.  Thus, .4 + 1.0 + 1.0 + .0 + .0 = 2.4, from which is calculated an average score of .48 over five items.]

The standard NTGR for Site #43 was calculated using the SAS code in FNTG04.SAS.  With only one of five items scored by the respondent, the other values are treated as missing data, and the single score (.4) is applied to the measure.


Prepared By:
Pierre Landry

Title:
Project Manager, Measurement and Evaluation
Appendix B: E-Mail Transactions

From: "Jonathan Heller" <jonathan@ecotope.com>

To: <landryph@sce.com>

Subject: Study #541, IEEI PY96

Date: Tue, 28 Apr 1998 11:52:53 -0700

X-MSMail-Priority: Normal

X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Pierre -

We are proceeding with a verification of study #541, 1996 Industrial Energy

Efficiency Incentives Programs.

We need a copy of the files of supporting documentation upon which the

engineering load impact calculations were based.  Please send files as soon

as possible to:

Attention: Jonathan Heller

Ecotope Inc.

2812 E. Madison

Seattle WA  98112

Thank you,

Jonathan Heller

From: "Jonathan Heller" <jonathan@ecotope.com>


To: "Landry, Pierre H" <LANDRYPH@sce.com>

Cc: "Joshua Faulk" <faulk@portland.econw.com>

Subject: Re: Study #541, IEEI PY96

Date: Tue, 28 Apr 1998 14:05:37 -0700

X-MSMail-Priority: Normal

X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Pierre -

If there is a more detailed summary of the engineering calculations than

that published in Appendix B of the Study, I could start my verification

there.  That way I could just request full files for only those coupons

where there are some questions.  However, if you do not have a more

detailed summary of the calculation procedures, I need to request copies of

everything at this time.

We do not have a copy of the current version of MARS 2.4, and would

appreciate it if you could send us one.

Thank you,

Jonathan Heller

From: "Jonathan Heller" <jonathan@ecotope.com>


To: "Landry, Pierre H" <LANDRYPH@sce.com>


Subject: Re: Study #541, IEEI PY96


Date: Wed, 29 Apr 1998 14:03:40 -0700

X-MSMail-Priority: Normal

X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Pierre - 

I appreciate the quick response.  As electronic transfer of data always

seems to have some sort of problem, I think that the easiest way to send

MARS is on a CD through the mail.

Thanks -

Jonathan Heller

From: "Jonathan Heller" <jonathan@ecotope.com>

To: <rhs@sprynet.com>

Subject: SCE Study #541

Date: Fri, 15 May 1998 14:31:55 -0700

X-MSMail-Priority: Normal

X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Richard -

I am having difficulty reading part of the files which you sent.  It

appears that you did your hand calculations in pencil, and the copy machine

did not make legible copies of these pages.  Please try to recopy just the

hand calculations from the Process Measure files.  Maybe try setting the

copy machine on its darkest setting.  These are the most important pages

from the file for me to verify the savings claim.

Thanks,

Jonathan Heller

From: "Jonathan Heller" <jonathan@ecotope.com>

To: "Landry, Pierre H" <LANDRYPH@sce.com>

Subject:  SCE #541

Date: Fri, 15 May 1998 14:52:59 -0700

X-MSMail-Priority: Normal

X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Pierre -

I tried installing the copy of MARS that you sent, and there appears to be

an error on Disk #3.  It is probably just a bad disk.  Please send me

another set of the disks (or just disk 3 if you prefer).  I have the

manual.

Thanks,

Jonathan Heller

From: "Jonathan Heller" <jonathan@ecotope.com>


To: "Landry, Pierre H" <LANDRYPH@sce.com>


Cc: "Joshua Faulk" <faulk@portland.econw.com>


Subject: MARSv25


Date: Tue, 19 May 1998 10:11:24 -0700


X-MSMail-Priority: Normal

X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Pierre -

Thank you for the quick delivery of the new MARS disks.  I loaded the

program with no problem this time.  Our mail server, phone connection, and

modem combination are not performing very well right now, so we were having

trouble with the 7.6 Mbites of program files.  Smaller data transferes

should be no problem at all.

Jonathan Heller

From: "Jonathan Heller" <jonathan@ecotope.com>


To: "Landry, Pierre H" <LANDRYPH@sce.com>


Cc: "Joshua Faulk" <faulk@portland.econw.com>


Subject: MARSv25


Date: Tue, 19 May 1998 10:11:24 -0700


X-MSMail-Priority: Normal


X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Pierre -

Thank you for the quick delivery of the new MARS disks.  I loaded the

program with no problem this time.  Our mail server, phone connection, and

modem combination are not performing very well right now, so we were having

trouble with the 7.6 Mbites of program files.  Smaller data transferes

should be no problem at all.

Jonathan Heller

From: "Jonathan Heller" <jonathan@ecotope.com>

To: <rhs@sprynet.com>

Subject: SCE IEEI 1996 verification

Date: Thu, 21 May 1998 16:22:12 -0700

X-MSMail-Priority: Normal

X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Please send a copy of the hand calculations for Process coupon #335.

Thanks,

Jonathan Heller

From: "Jonathan Heller" <jonathan@ecotope.com>


To: <rhs@sprynet.com>


Subject: SCE IEEI

Date: Thu, 21 May 1998 16:50:29 -0700

X-MSMail-Priority: Normal

X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

I also need hand calcs for #341

Jonathan Heller

From: "Jonathan Heller" <jonathan@ecotope.com>


To: "Richard Sterrett" <rhs@sprynet.com>


Cc: "Joshua Faulk" <faulk@portland.econw.com>


Subject: SCE IEEI 1996


Date: Fri, 22 May 1998 16:55:58 -0700


X-MSMail-Priority: Normal


X-Priority: 3

X-Mailer: Microsoft Internet Mail 4.70.1162

MIME-Version: 1.0

Content-Type: text/plain; charset=ISO-8859-1

Content-Transfer-Encoding: 7bit

Richard -

Please send copies of the hand calculations for Process files #685, 769,

and 900.

Thank you,

Jonathan Heller

From LANDRYPH@sce.com Tue Apr 28 13:28:41 1998


Received: by mail.ecotope.com from localhost


    (router,SLMail V2.6); Tue, 28 Apr 1998 13:28:41 -0700


Received: by mail.ecotope.com from dnsp1.sce.com


    (155.13.48.3::mail daemon; unverified,SLMail V2.6); Tue, 28 Apr 1998 13:28:32 -0700

Received: by dnsp1.sce.com (AIX 3.2/UCB 5.64/OUT9603.1)

          id AA14972; Tue, 28 Apr 1998 13:29:45 -0700

Received: from d037554.sce.com(155.13.179.63) by dnsp1 via smap (V1.3mjr)


id sma023886; Tue Apr 28 13:29:13 1998

Received: from D048354.sce.com by mail01.sce.com (AIX 4.1/UCB 5.64/4.03)

          id AA107402; Tue, 28 Apr 1998 13:29:33 -0700

Received: by exch03.SCE.COM with SMTP (Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52)


id <01BD72A9.A3E44ED0@exch03.SCE.COM>; Tue, 28 Apr 1998 13:29:16 -0700

Message-Id: <c=US%a=ATTMAIL%p=SCE%l=EXCH12-980428202909Z-241060@exch03.SCE.COM>

From: "Landry, Pierre H" <LANDRYPH@sce.com>

To: "'Jonathan Heller'" <jonathan@ecotope.com>

Cc: "Pulliam, Richard K" <PULLIARK@sce.com>,

    "Brown, Marian V"


 <BROWNMV@sce.com>,

    'Richard Sterrett' <RHS@m1.sprynet.com>

Subject: RE: Study #541, IEEI PY96

Date: Tue, 28 Apr 1998 13:29:09 -0700

X-Mailer:  Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52

Mime-Version: 1.0

Content-Type: text/plain; charset="us-ascii"

Content-Transfer-Encoding: 7bit

*
Of course, we can copy all of the paper files for all the 143 coupons

for the industrial-sector measures in the 1996 Energy Efficient

Incentive Program, but is there a specific subset that you are

interested in?

*
For most of the measures, Edison's Measure Analysis and Recommendation

System (MARS) was used for the engineering calculations.  Does Ecotope

have a copy of this software (version 2.4)?

------------------------------------------------------------------

Pierre Landry          Measurement & Evaluation Group

So. California Edison Co.            300 N. Lone Hill Ave.

San Dimas, CA 91773           (909) 394-8729v,  -8915f

From LANDRYPH@sce.com Wed Apr 29 11:58:59 1998

Received: by mail.ecotope.com from localhost

    (router,SLMail V2.6); Wed, 29 Apr 1998 11:58:59 -0700

Received: by mail.ecotope.com from dnsp1.sce.com

    (155.13.48.3::mail daemon; unverified,SLMail V2.6); Wed, 29 Apr 1998 11:58:55 -0700

Received: by dnsp1.sce.com (AIX 3.2/UCB 5.64/OUT9603.1)

          id AA21030; Wed, 29 Apr 1998 12:00:19 -0700

Received: from d037554.sce.com(155.13.179.63) by dnsp1 via smap (V1.3mjr)


id sma003567; Wed Apr 29 11:59:24 1998

Received: from D048354.sce.com by mail01.sce.com (AIX 4.1/UCB 5.64/4.03)

          id AA98760; Wed, 29 Apr 1998 11:59:45 -0700

Received: by exch03.SCE.COM with SMTP (Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52)


id <01BD7366.41F0A3F0@exch03.SCE.COM>; Wed, 29 Apr 1998 11:59:26 -0700

Message-Id: <c=US%a=ATTMAIL%p=SCE%l=EXCH12-980429185908Z-249284@exch03.SCE.COM>

From: "Landry, Pierre H" <LANDRYPH@sce.com>

To: "'Jonathan Heller'" <jonathan@ecotope.com>

Cc: 'Joshua Faulk' <faulk@portland.econw.com>,

    'Richard Sterrett'


 <RHS@m1.sprynet.com>,

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

    "Pulliam, Richard K" <PULLIARK@sce.com>

Subject: RE: Study #541, IEEI PY96

Date: Wed, 29 Apr 1998 11:59:08 -0700

X-Mailer:  Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52

Mime-Version: 1.0

Content-Type: text/plain; charset="us-ascii"

Content-Transfer-Encoding: 7bit

Jonathan, it looks like we'll be sending you everything, then.  I've

forwarded your note to AESC, the contract firm that did the work.  Dick

Sterrett of AESC wrote back that there is "no more detailed summary of

the calculations."  They will start photocopying and boxing the

materials to be shipped north.  I should have an estimate soon on how

long that will take for all 143 coupons, and I have instructed AESC to

send boxes as they are filled, rather than wait until they're all ready

to go.  So you should see your first box by Friday morning at the

latest.

I have also asked our engineering staff for a copy of the MARS version

that was used for the calculations.  The current version is 2.6, but

ver. 2.5 would be more appropriate, since it's what AESC used.  That

version is being retrieved from the archives.  Once it has been tested,

we will send it as quickly as possible.  Since it will be about 6 MB, I

can send multiple floppy disks or a CD via overnight mail, or shoot it

to the Ecotope FTP site, if you have one (I have the info for

ECONorthwest's FTP site).  I think we might have problems sending such a

large file simply over the Internet.  I'd like to get the software to

you as soon as it's available, so please let me know the best medium.  

Meanwhile, I've made a copy of the MARS manual (ver. 2.5), which I will

send via UPS today, along with the license agreement.  Please sign and

return the license agreement to me.

Let me know if there is anything else we can provide you.

------------------------------------------------------------------

Pierre Landry          Measurement & Evaluation Group

So. California Edison Co.            300 N. Lone Hill Ave.

San Dimas, CA 91773           (909) 394-8729v,  -8915f

From LANDRYPH@sce.com Wed Apr 29 15:45:50 1998

Received: by mail.ecotope.com from localhost

    (router,SLMail V2.6); Wed, 29 Apr 1998 15:45:50 -0700

Received: by mail.ecotope.com from dnsp1.sce.com

    (155.13.48.3::mail daemon; unverified,SLMail V2.6); Wed, 29 Apr 1998 15:45:48 -0700

Received: by dnsp1.sce.com (AIX 3.2/UCB 5.64/OUT9603.1)

          id AA18177; Wed, 29 Apr 1998 15:46:52 -0700

Received: from d037554.sce.com(155.13.179.63) by dnsp1 via smap (V1.3mjr)


id sma017109; Wed Apr 29 15:46:42 1998

Received: from D048354.sce.com by mail01.sce.com (AIX 4.1/UCB 5.64/4.03)

          id AA74370; Wed, 29 Apr 1998 15:47:03 -0700

Received: by exch03.SCE.COM with SMTP (Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52)


id <01BD7386.039A7CF0@exch03.SCE.COM>; Wed, 29 Apr 1998 15:46:45 -0700

Message-Id: <c=US%a=ATTMAIL%p=SCE%l=EXCH12-980429224639Z-252117@exch03.SCE.COM>

From: "Landry, Pierre H" <LANDRYPH@sce.com>

To: "'Jonathan Heller'" <jonathan@ecotope.com>

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

    'Joshua Faulk'


 <faulk@portland.econw.com>

Subject: Study #541: MARS Materials

Date: Wed, 29 Apr 1998 15:46:39 -0700

X-Mailer:  Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52

Mime-Version: 1.0

Content-Type: text/plain; charset="us-ascii"

Content-Transfer-Encoding: 7bit

Well, we're ahead of schedule here.  Our engineer was able to get

everything in order earlier than expected.  I just got back from sending

(via UPS overnight mail) a package to you containing:

*
a self-loading copy of MARS, version 2.5, on 4 diskettes;

*
a copy of the MARS manual for that version; and

*
a license agreement, to be signed and returned to me.

You should receive this package on Thursday, in time to look over the

materials before the first files show up.  Let me know if there are any

problems with these materials.  And have fun with MARS.

------------------------------------------------------------------

Pierre Landry          Measurement & Evaluation Group

So. California Edison Co.            300 N. Lone Hill Ave.

San Dimas, CA 91773           (909) 394-8729v,  -8915f

From LANDRYPH@sce.com Fri May 15 08:21:45 1998

Received: by mail.ecotope.com from localhost

    (router,SLMail V2.6); Fri, 15 May 1998 08:21:45 -0700

Received: by mail.ecotope.com from dnsp1.sce.com

    (155.13.48.3::mail daemon; unverified,SLMail V2.6); Fri, 15 May 1998 08:21:42 -0700

Received: from mail01.sce.com (D037554.sce.com [155.13.179.63]) by dnsp1.sce.com (8.8.8/8.7) with SMTP id IAA19911 for <jonathan@ecotope.com>; Fri, 15 May 1998 08:23:29 -0700

Received: from D048354.sce.com by mail01.sce.com (AIX 4.1/UCB 5.64/4.03)

          id AA93878; Fri, 15 May 1998 08:23:27 -0700

Received: by exch03.SCE.COM with SMTP (Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52)


id <01BD7FDA.ABF52610@exch03.SCE.COM>; Fri, 15 May 1998 08:23:00 -0700

Message-Id: <c=US%a=ATTMAIL%p=SCE%l=EXCH12-980515152254Z-38386@exch03.SCE.COM>

From: "Landry, Pierre H" <LANDRYPH@sce.com>

To: "'Jonathan Heller'" <jonathan@ecotope.com>

Subject: RE: Data Request #1:  SCE #541

Date: Fri, 15 May 1998 08:22:54 -0700

X-Mailer:  Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52

Mime-Version: 1.0

Content-Type: text/plain; charset="us-ascii"

Content-Transfer-Encoding: 7bit

Thanks for the inquiry about our study.  I've asked the consultants who

worked on that part of the study to draft a reply to your questions.

I'll let you know as soon as I hear from them.

From LANDRYPH@sce.com Fri May 15 17:11:21 1998

Received: by mail.ecotope.com from localhost

    (router,SLMail V2.6); Fri, 15 May 1998 17:11:21 -0700

Received: by mail.ecotope.com from dnsp1.sce.com

    (155.13.48.3::mail daemon; unverified,SLMail V2.6); Fri, 15 May 1998 17:11:17 -0700

Received: from mail01.sce.com (D037554.sce.com [155.13.179.63]) by dnsp1.sce.com (8.8.8/8.7) with SMTP id RAA15523 for <jonathan@ecotope.com>; Fri, 15 May 1998 17:13:03 -0700

Received: from D048354.sce.com by mail01.sce.com (AIX 4.1/UCB 5.64/4.03)

          id AA65680; Fri, 15 May 1998 17:13:02 -0700

Received: by exch03.SCE.COM with SMTP (Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52)


id <01BD8024.A6609F50@exch03.SCE.COM>; Fri, 15 May 1998 17:12:33 -0700

Message-Id: <c=US%a=ATTMAIL%p=SCE%l=EXCH12-980516001227Z-44513@exch03.SCE.COM>

From: "Landry, Pierre H" <LANDRYPH@sce.com>

To: "'Jonathan Heller'" <jonathan@ecotope.com>

Cc: "Campoy, Leonel P" <CAMPOYLP@sce.com>,

    "Brown, Marian V"


 <BROWNMV@sce.com>

Subject: RE: SCE #541

Date: Fri, 15 May 1998 17:12:27 -0700

X-Mailer:  Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52

Mime-Version: 1.0

Content-Type: text/plain; charset="us-ascii"

Content-Transfer-Encoding: 7bit

I'm forwarding your request to the "Wizard of MARS", Leonel Campoy, so

he can make another copy of the diskettes.  I tried to track him down

when I got your note, but he's out of the office this afternoon.

However, I understand that he'll be in on Monday, so we should be able

to send you another copy via overnight mail, for delivery Tuesday

morning.  I'll drop you a note on Monday to let you know when to expect

the replacements.

------------------------------------------------------------------

Pierre Landry          Measurement & Evaluation Group

So. California Edison Co.            300 N. Lone Hill Ave.

San Dimas, CA 91773           (909) 394-8729v,  -8915f

From LANDRYPH@sce.com Mon May 18 13:04:45 1998

Received: by mail.ecotope.com from localhost

    (router,SLMail V2.6); Mon, 18 May 1998 13:04:45 -0700

Received: by mail.ecotope.com from dnsp1.sce.com

    (155.13.48.3::mail daemon; unverified,SLMail V2.6); Mon, 18 May 1998 13:04:43 -0700

Received: from mail01.sce.com (D037554.sce.com [155.13.179.63]) by dnsp1.sce.com (8.8.8/8.7) with SMTP id NAA40243 for <jonathan@ecotope.com>; Mon, 18 May 1998 13:06:29 -0700

Received: from D048354.sce.com by mail01.sce.com (AIX 4.1/UCB 5.64/4.03)

          id AA62312; Mon, 18 May 1998 13:06:29 -0700

Received: by exch03.SCE.COM with SMTP (Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52)


id <01BD825D.B5262FB0@exch03.SCE.COM>; Mon, 18 May 1998 13:06:01 -0700

Message-Id: <c=US%a=ATTMAIL%p=SCE%l=EXCH12-980518200556Z-6408@exch03.SCE.COM>

From: "Landry, Pierre H" <LANDRYPH@sce.com>

To: "'Jonathan Heller'" <jonathan@ecotope.com>

Subject: RE: SCE #541 and MARS

Date: Mon, 18 May 1998 13:05:56 -0700

X-Mailer:  Microsoft Exchange Server Internet Mail Connector Version 4.0.995.52

Mime-Version: 1.0

Content-Type: text/plain; charset="us-ascii"

Content-Transfer-Encoding: 7bit

We made another copy of the diskettes, but when I tested them, Disk #4

had a flaw.  We must have a bad batch of diskettes.  The way the program

moves data to multiple diskettes, we can't just send you another Disk

#3; it's all got to be part of the same sequential data tranfer.

Meanwhile, I checked with your office this morning about sending the 5.6

Mb file via FTP, and I was told that your Seattle office has an FTP

site, but that it was slow and you prefer to use the Portland office's

FTP site.  Well, we've moved stuff there before, so I tried moving the

MARS file there, and I had no problems!  Here's an excerpt from the

message log:

STOR MARSv25.EXE

125 Binary transfer started

Transmitted 5721426 bytes in 411.9 secs, (136.16 Kbps), transfer

succeeded

226 Transfer complete (file name:MARSv25.EXE)

So the self-extracting MARS setup file is at

ftp.econw.com/pub/capuc/sce98aeap/MARSv25.EXE

Please let me know if you can read that file and load MARS.  If so, then

we won't need to send another set of diskettes.  If not, we try again

with the diskettes.

------------------------------------------------------------------

Pierre Landry          Measurement & Evaluation Group

So. California Edison Co.            300 N. Lone Hill Ave.

San Dimas, CA 91773           (909) 394-8729v,  -8915f

Appendix C: Verification Spreadsheet Calculations




 Ex-Post 


standard


No DM


w/ Timing



CIR
Measure No.
Enduse
 Gross kWh 
Gross    kW
NTGR
Ver. NTGR
Net kWh
Net kW
Ver. NTGR
Net kWh
Net kW
Ver. NTGR
Net kWh
Net kW

13
1
H
279842
0.0
0.960
0.96
268648
0.00
0.96
268648
0.00
0.96
268648
0.00

24
1
H
128473
143.0
0.160
0.16
20556
22.88
0.16
20556
22.88
0
0
0.00

85
1
H
6912237
0.0
0.880
0.88
6082769
0.00
0.88
6082769
0.00
0.88
6082769
0.00

92
1
H
407630
0.0
0.000
0
0
0.00
0
0
0.00
0
0
0.00

120
1
H
156430
0.0
0.940
0.94
147044
0.00
0.94
147044
0.00
0.94
147044
0.00

161
1
H
552226
0.0
0.880
0.88
485959
0.00
0.88
485959
0.00
0.88
485959
0.00

163
1
H
49000
76.0
0.240
0.24
11760
18.24
0.24
11760
18.24
0.24
11760
18.24

219
1
H
151183
9.8
0.660
0.66
99781
6.47
0.66
99781
6.47
0.66
99781
6.47

219
2
H
3697
1.0
0.660
0.66
2440
0.66
0.66
2440
0.66
0.66
2440
0.66

483
1
H
675920
0.0
0.000
0
0
0.00
0
0
0.00
0
0
0.00

615
2
H
1129292
0.0
0.380
0.38
429131
0.00
0.38
429131
0.00
0.38
429131
0.00

714
1
H
176911
0.0
0.120
0.12
21229
0.00
0.12
21229
0.00
0.12
21229
0.00

714
2
H
100721
0.0
0.120
0.12
12087
0.00
0.12
12087
0.00
0.12
12087
0.00

757
1
H
100461
0.0
0.260
0.26
26120
0.00
0.26
26120
0.00
0
0
0.00

921
2
H
9538
3.6
0.760
0.76
7249
2.74
0.76
7249
2.74
0.76
7249
2.74

921
3
H
2694
1.0
0.760
0.76
2047
0.76
0.76
2047
0.76
0.76
2047
0.76

HVAC


10,836,255
234
0.733
0.703
7616819
51.74
0.703
7616819
51.74
0.699
7570144
28.86





(kW)
0.987
0.221


0.221


0.123






















 Ex-Post 


standard


No DM


w/ Timing



CIR
Measure No.
Enduse
 Gross kWh 
Gross    kW
NTGR
Ver. NTGR
Net kWh
Net kW
Ver. NTGR
Net kWh
Net kW
Ver. NTGR
Net kWh
Net kW

5
1
L
1017342
195.1
0.880
0.88
895261
171.69
0.88
895261
171.69
0.88
895261
171.69

20
1
L
1778129
316.6
0.960
0.96
1707004
303.94
0.96
1707004
303.94
0.96
1707004
303.94

30
1
L
222376
27.7
0.800
0.8
177901
22.16
0.8
177901
22.16
0.8
177901
22.16

51
1
L
514368
74.4
0.360
0.36
185172
26.78
0.36
185172
26.78
0
0
0.00

51
2
L
61380
7.1
0.360
0.36
22097
2.56
0.36
22097
2.56
0.36
22097
2.56

60
1
L
340962
39.0
0.060
0.06
20458
2.34
0.06
20458
2.34
0
0
0.00

60
2
L
226423
25.9
0.060
0.06
13585
1.55
0.06
13585
1.55
0
0
0.00

73
1
L
176245
0.0
0.300
0.3
52874
0.00
0.3
52874
0.00
0.3
52874
0.00

131
1
L
664736
144.6
0.420
0.42
279189
60.73
0.42
279189
60.73
0.42
279189
60.73

135
1
L
11044
4.0
0.980
0.98
10823
3.92
0.98
10823
3.92
0.98
10823
3.92

153
1
L
324901
37.1
0.800
0.8
259921
29.68
0.8
259921
29.68
0.8
259921
29.68

163
3
L
39620
13.0
0.240
0.24
9509
3.12
0.24
9509
3.12
0.24
9509
3.12

180
1
L
7989
0.9
0.560
0.56
4474
0.50
0.56
4474
0.50
0.56
4474
0.50

206
1
L
287654
40.8
0.140
0.14
40272
5.71
0.14
40272
5.71
0.07
20136
2.86

206
2
L
1416
0.4
0.140
0.14
198
0.06
0.14
198
0.06
0.07
99
0.03

206
3
L
2333
0.6
0.140
0.14
327
0.08
0.14
327
0.08
0.07
163
0.04

221
1
L
13981
1.6
0.040
0.04
559
0.06
0.04
559
0.06
0
0
0.00

222
1
L
201675
65.8
0.940
0.94
189575
61.85
0.94
189575
61.85
0.94
189575
61.85

249
1
L
487161
115.7
0.700
0.7
341013
80.99
0.7
341013
80.99
0.7
341013
80.99

249
2
L
35951
4.1
0.700
0.7
25166
2.87
0.7
25166
2.87
0.7
25166
2.87

276
1
L
326357
95.5
1.000
1
326357
95.50
1
326357
95.50
1
326357
95.50

276
2
L
286707
84.1
1.000
1
286707
84.10
1
286707
84.10
1
286707
84.10

276
3
L
1929220
565.6
1.000
1
1929220
565.60
1
1929220
565.60
1
1929220
565.60

295
1
L
16977
1.9
0.680
0.68
11544
1.29
0.68
11544
1.29
0.68
11544
1.29

312
1
L
37409
5.1
0.040
0.04
1496
0.20
0.04
1496
0.20
0
0
0.00

312
2
L
2664
0.3
0.040
0.04
107
0.01
0.04
107
0.01
0
0
0.00

312
3
L
23991
3.3
0.040
0.04
960
0.13
0.04
960
0.13
0
0
0.00

326
1
L
283010
37.2
0.520
0.52
147165
19.34
0.52
147165
19.34
0.52
147165
19.34

327
1
L
66717
9.3
0.520
0.52
34693
4.84
0.52
34693
4.84
0.52
34693
4.84

329
1
L
28736
11.9
0.520
0.52
14943
6.19
0.52
14943
6.19
0.52
14943
6.19

330
1
L
5326
0.6
0.940
0.94
5006
0.56
0.94
5006
0.56
0.94
5006
0.56

345
1
L
170279
27.0
0.000
0
0
0.00
0
0
0.00
0
0
0.00

358
1
L
6321
2.5
0.960
0.96
6068
2.40
0.96
6068
2.40
0.96
6068
2.40

358
2
L
22696
4.0
0.960
0.96
21788
3.84
0.96
21788
3.84
0.96
21788
3.84

363
1
L
17310
2.0
0.430
0.43
7443
0.86
0.43
7443
0.86
0.43
7443
0.86

364
1
L
55924
6.4
0.820
0.82
45858
5.25
0.82
45858
5.25
0.82
45858
5.25

366
1
L
7323
0.8
0.040
0.04
293
0.03
0.04
293
0.03
0
0
0.00

375
1
L
361262
73.8
1.000
1
361262
73.80
1
361262
73.80
1
361262
73.80

443
1
L
565340
64.6
0.760
0.76
429658
49.10
0.76
429658
49.10
0.76
429658
49.10

450
1
L
13498
2.4
0.640
0.64
8639
1.54
0.64
8639
1.54
0.64
8639
1.54

481
1
L
94595
33.2
0.760
0.76
71892
25.23
0.76
71892
25.23
0.76
71892
25.23

481
2
L
15978
1.8
0.760
0.76
12143
1.37
0.76
12143
1.37
0.76
12143
1.37

481
3
L
4259
1.5
0.760
0.76
3237
1.14
0.76
3237
1.14
0.76
3237
1.14

483
2
L
25402
0.0
0.000
0
0
0.00
0
0
0.00
0
0
0.00

509
1
L
372853
56.1
0.800
0.8
298282
44.88
0.8
298282
44.88
0.8
298282
44.88

519
1
L
207614
43.5
0.000
0
0
0.00
0
0
0.00
0
0
0.00

525
1
L
123202
46.7
0.900
0.9
110882
42.03
0.9
110882
42.03
0.9
110882
42.03

525
2
L
35502
13.3
0.900
0.9
31952
11.97
0.9
31952
11.97
0.9
31952
11.97

525
3
L
29959
3.4
0.900
0.9
26963
3.06
0.9
26963
3.06
0.9
26963
3.06

527
1
L
124409
45.4
0.680
0.68
84598
30.87
0.68
84598
30.87
0.76
94551
34.50

527
2
L
82187
28.9
0.680
0.68
55887
19.65
0.68
55887
19.65
0.76
62462
21.96

527
3
L
8536
2.7
0.680
0.68
5804
1.84
0.68
5804
1.84
0.76
6487
2.05

530
1
L
2575
1.1
0.620
0.62
1597
0.68
0.62
1597
0.68
0.62
1597
0.68

532
1
L
4787
1.9
0.620
0.62
2968
1.18
0.62
2968
1.18
0.62
2968
1.18

540
1
L
94701
16.5
0.640
0.64
60609
10.56
0.64
60609
10.56
0
0
0.00

590
1
L
6325
2.2
0.340
0.34
2151
0.75
0.34
2151
0.75
0
0
0.00

591
1
L
4329
0.5
0.640
0.64
2771
0.32
0.64
2771
0.32
0.64
2771
0.32

591
2
L
14901
6.5
0.640
0.64
9537
4.16
0.64
9537
4.16
0.64
9537
4.16

613
1
L
7711
2.3
0.780
0.78
6015
1.79
0.78
6015
1.79
0.78
6015
1.79

615
1
L
709273
0.0
0.380
0.38
269524
0.00
0.38
269524
0.00
0.92
652531
0.00

680
1
L
1071632
228.5
0.860
0.86
921604
196.51
0.86
921604
196.51
0.86
921604
196.51

694
1
L
108372
28.7
0.160
0.16
17340
4.59
0.16
17340
4.59
0.16
17340
4.59

695
1
L
4662
0.5
0.810
0.81
3776
0.41
0.81
3776
0.41
0.81
3776
0.41

695
2
L
21299
4.1
0.810
0.81
17252
3.32
0.81
17252
3.32
0.81
17252
3.32

695
3
L
2250
0.5
0.810
0.81
1823
0.41
0.81
1823
0.41
0.81
1823
0.41

697
1
L
171832
31.4
0.420
0.42
72169
13.19
0.42
72169
13.19
0.42
72169
13.19

699
1
L
104401
49.0
0.200
0.2
20880
9.80
0.2
20880
9.80
0
0
0.00

707
1
L
234934
97.8
0.660
0.66
155056
64.55
0.66
155056
64.55
0.66
155056
64.55

707
2
L
12702
5.7
0.660
0.66
8383
3.76
0.66
8383
3.76
0.66
8383
3.76

709
1
L
1665
0.2
0.640
0.64
1066
0.13
0.64
1066
0.13
0
0
0.00

721
1
L
150951
43.3
0.400
0.4
60380
17.32
0.4
60380
17.32
0.4
60380
17.32

728
1
L
41965
17.4
0.680
0.68
28536
11.83
0.68
28536
11.83
0.68
28536
11.83

740
1
L
17975
2.0
0.660
0.66
11864
1.32
0.66
11864
1.32
0.66
11864
1.32

740
2
L
246836
40.9
0.660
0.66
162912
26.99
0.66
162912
26.99
0.66
162912
26.99

755
1
L
518498
94.3
0.220
0.22
114070
20.75
0.22
114070
20.75
0
0
0.00

755
2
L
46164
9.9
0.220
0.22
10156
2.18
0.22
10156
2.18
0
0
0.00

810
1
L
120393
43.6
0.280
0.28
33710
12.21
0.28
33710
12.21
0.28
33710
12.21

810
2
L
999
0.1
0.280
0.28
280
0.03
0.28
280
0.03
0.28
280
0.03

861
1
L
141584
31.3
0.160
0.16
22653
5.01
0.16
22653
5.01
0.16
22653
5.01

879
1
L
8322
1.0
0.420
0.42
3495
0.42
0.42
3495
0.42
0.42
3495
0.42

883
1
L
486
0.2
0.040
0.04
19
0.01
0.04
19
0.01
0.04
19
0.01

883
2
L
66120
7.5
0.040
0.04
2645
0.30
0.04
2645
0.30
0.04
2645
0.30

883
3
L
2536
1.0
0.040
0.04
101
0.04
0.04
101
0.04
0.04
101
0.04

883
4
L
26279
10.1
0.040
0.04
1051
0.40
0.04
1051
0.40
0.04
1051
0.40

883
5
L
6327
0.7
0.040
0.04
253
0.03
0.04
253
0.03
0.04
253
0.03

887
1
L
261718
86.1
0.420
0.42
109922
36.16
0.42
109922
36.16
0.42
109922
36.16

887
2
L
8457
2.8
0.420
0.42
3552
1.18
0.42
3552
1.18
0.42
3552
1.18

902
1
L
25407
9.1
0.720
0.72
18293
6.55
0.72
18293
6.55
0.72
18293
6.55

914
1
L
1536
0.6
0.620
0.62
952
0.37
0.62
952
0.37
0.62
952
0.37

921
1
L
333
0.0
0.760
0.76
253
0.00
0.76
253
0.00
0.76
253
0.00

921
4
L
5210
2.8
0.760
0.76
3960
2.13
0.76
3960
2.13
0.76
3960
2.13

Lighting


16,043,696
3,271
0.876
0.669
10739800
2338.55
0.669
10739800
2338.55
0.666
10688059
2266.50





(kW)
0.882
0.715


0.715


0.693






















 Ex-Post 


standard


No DM


w/ Timing



CIR
Measure No.
Enduse
 Gross kWh 
Gross    kW
NTGR
Ver. NTGR
Net kWh
Net kW
Ver. NTGR
Net kWh
Net kW
Ver. NTGR
Net kWh
Net kW

4
1
P
203344
20.3
0.060
0.06
12201
1.22
0.06
12201
1.22
0
0
0.00

6
1
P
466552
0.0
0.730
Missing


0.634
295794
0.00
0.268
125036
0.00

15
1
P
192570
12.7
0.460
0.46
88582
5.84
0.46
88582
5.84
0.46
88582
5.84

17
1
P
146034
0.0
0.260
0.26
37969
0.00
0.26
37969
0.00
0
0
0.00

17
2
P
139440
16.6
0.980
0.98
136651
16.27
0.98
136651
16.27
0.98
136651
16.27

25
1
P
532015
127.8
0.320
0.32
170245
40.90
0.32
170245
40.90
0.32
170245
40.90

27
1
P
256716
28.8
0.720
0.72
184836
20.74
0.72
184836
20.74
0.72
184836
20.74

31
1
P
25404
2.9
0.701
Missing


0.634
16106
1.84
0.455
11559
1.32

33
1
P
204692
39.2
0.260
0.26
53220
10.19
0.26
53220
10.19
0
0
0.00

34
1
P
0
0.0
0.000
0.82
0
0.00
0.82
0
0.00
0.82
0
0.00

38
1
P
329897
0.0
0.560
0.56
184742
0.00
0.56
184742
0.00
0.582
192000
0.00

40
1
P
598409
0.0
0.740
0.74
442823
0.00
0.74
442823
0.00
0.74
442823
0.00

43
1
P
78594
0.0
0.400
0.4
31438
0.00
0.4
31438
0.00
0.48
37725
0.00

45
1
P
1778
0.4
0.100
0.1
178
0.04
0.1
178
0.04
0
0
0.00

45
2
P
900
0.2
0.100
0.1
90
0.02
0.1
90
0.02
0
0
0.00

45
3
P
5917
1.3
0.100
0.1
592
0.13
0.1
592
0.13
0
0
0.00

49
1
P
219106
0.0
0.140
0.14
30675
0.00
0.14
30675
0.00
0
0
0.00

55
1
P
273840
44.0
0.320
0.32
87629
14.08
0.32
87629
14.08
0.32
87629
14.08

56
1
P
86549
13.0
0.000
0
0
0.00
0
0
0.00
0
0
0.00

89
1
P
6625428
854
0.980
0.98
6492919
836.92
0.98
6492919
836.92
0.98
6492919
836.92

91
1
P
99280
41.0
0.701
Missing


0.634
62944
25.99
0.455
45172
18.66

96
1
P
838158
109.3
0.980
0.98
821395
107.11
0.98
821395
107.11
0.98
821395
107.11

99
1
P
584744
66.8
0.000
0
0
0.00
0
0
0.00
0
0
0.00

100
1
P
573862
67.0
0.980
0.98
562385
65.66
0.98
562385
65.66
0.98
562385
65.66

103
1
P
352000
103.6
0.660
0.66
232320
68.38
0.66
232320
68.38
0.66
232320
68.38

104
1
P
805521
101.0
0.660
0.66
531644
66.66
0.66
531644
66.66
0.66
531644
66.66

105
1
P
305652
36.7
0.580
0.58
177278
21.29
0.58
177278
21.29
0.58
177278
21.29

109
1
P
234612
28.5
0.300
0.3
70384
8.55
0.3
70384
8.55
0
0
0.00

110
1
P
5833527
0.0
1.000
Missing


0.634
3698456
0.00
0
0
0.00

112
1
P
132092
0.0
0.060
0.06
7926
0.00
0.06
7926
0.00
0
0
0.00

122
1
P
1180242
145.0
0.780
0.78
920589
113.10
0.78
920589
113.10
0.78
920589
113.10

123
1
P
768136
105.0
0.040
0.04
30725
4.20
0.04
30725
4.20
0
0
0.00

129
1
P
3603899
419.8
0.830
0.83
2991236
348.43
0.83
2991236
348.43
0.83
2991236
348.43

130
1
P
142645
33.0
0.660
0.66
94146
21.78
0.66
94146
21.78
0.66
94146
21.78

132
1
P
34843
0.0
0.040
0.04
1394
0.00
0.04
1394
0.00
0
0
0.00

138
1
P
1127360
130.0
0.200
0.2
225472
26.00
0.2
225472
26.00
0
0
0.00

152
1
P
225220
0.0
0.840
0.84
189185
0.00
0.84
189185
0.00
0.84
189185
0.00

163
2
P
43555
14.0
0.240
0.24
10453
3.36
0.24
10453
3.36
0.24
10453
3.36

182
1
P
20776
0.0
0.300
0.3
6233
0.00
0.3
6233
0.00
0.3
6233
0.00

188
1
P
440688
57.6
0.240
0.24
105765
13.82
0.24
105765
13.82
0.24
105765
13.82

202
1
P
871749
99.5
0.680
0.68
592789
67.66
0.68
592789
67.66
0.68
592789
67.66

211
1
P
404956
93.6
0.080
0.08
32396
7.49
0.08
32396
7.49
0
0
0.00

239
1
P
265680
0.0
0.600
0.6
159408
0.00
0.6
159408
0.00
0.6
159408
0.00

255
1
P
553039
100.2
0.540
0.54
298641
54.11
0.54
298641
54.11
0
0
0.00

255
2
P
237016
0.0
0.540
0.54
127989
0.00
0.54
127989
0.00
0
0
0.00

256
1
P
371700
44.0
0.600
0.6
223020
26.40
0.6
223020
26.40
0
0
0.00

262
1
P
516443
0.0
0.600
0.6
309866
0.00
0.6
309866
0.00
0.6
309866
0.00

265
1
P
144074
36.6
0.000
0
0
0.00
0
0
0.00
0
0
0.00

289
1
P
247821
30.6
0.500
0.5
123911
15.30
0.5
123911
15.30
0.5
123911
15.30

291
1
P
993006
116.6
0.980
0.98
973146
114.27
0.98
973146
114.27
0.98
973146
114.27

293
1
P
127692
18.0
0.500
0.5
63846
9.00
0.5
63846
9.00
0.5
63846
9.00

323
1
P
1705312
204.9
0.160
0.16
272850
32.78
0.16
272850
32.78
0.16
272850
32.78

335
1
P
9050
8.8
0.000
0
0
0.00
0
0
0.00
0
0
0.00

341
1
P
322963
43.1
0.800
0.8
258370
34.48
0.8
258370
34.48
0
0
0.00

442
1
P
40591
0.0
0.300
0.3
12177
0.00
0.3
12177
0.00
0.3
12177
0.00

473
1
P
3413792
429.6
0.850
Missing


0.634
2164344
272.37
0
0
0.00

499
1
P
146994
0.0
0.540
0.54
79377
0.00
0.54
79377
0.00
0.54
79377
0.00

523
1
P
5591
0.0
0.300
0.3
1677
0.00
0.3
1677
0.00
0
0
0.00

528
1
P
314440
35.9
0.560
0.56
176086
20.10
0.56
176086
20.10
0
0
0.00

535
1
P
1350058
0.0
1.000
Missing


0.634
855937
0.00
0
0
0.00

541
1
P
70369
0.0
0.440
0.44
30962
0.00
0.44
30962
0.00
0.44
30962
0.00

582
1
P
16485
0.0
0.300
0.3
4946
0.00
0.3
4946
0.00
0
0
0.00

582
2
P
2464
0.0
0.300
0.3
739
0.00
0.3
739
0.00
0
0
0.00

594
1
P
343850
0.0
0.880
0.88
302588
0.00
0.88
302588
0.00
0.88
302588
0.00

611
1
P
127008
22.0
0.840
0.84
106687
18.48
0.84
106687
18.48
0.84
106687
18.48

618
1
P
0
0.0
0.840
0.84
0
0.00
0.84
0
0.00
0.84
0
0.00

659
1
P
141343
23.0
0.240
0.24
33922
5.52
0.24
33922
5.52
0
0
0.00

682
1
P
280342
48.5
0.000
0
0
0.00
0
0
0.00
0
0
0.00

684
1
P
2205856
80.8
0.180
0.18
397054
14.54
0.18
397054
14.54
0
0
0.00

684
2
P
8238
1.7
0.180
0.18
1483
0.31
0.18
1483
0.31
0
0
0.00

685
1
P
2053799
234.4
0.880
0.88
1807343
206.27
0.88
1807343
206.27
0.88
1807343
206.27

701
1
P
325452
0.0
0.400
0.4
130181
0.00
0.4
130181
0.00
0
0
0.00

741
1
P
5277
2.1
0.000
0
0
0.00
0
0
0.00
0
0
0.00

769
1
P
124344
16.6
0.300
0.3
37303
4.98
0.3
37303
4.98
0.3
37303
4.98

848
1
P
0
0.0
0.840
0.84
0
0.00
0.84
0
0.00
0.84
0
0.00

853
1
P
70583
0.0
0.760
0.76
53643
0.00
0.76
53643
0.00
0.76
53643
0.00

881
1
P
160919
18.6
0.040
0.04
6437
0.74
0.04
6437
0.74
0
0
0.00

900
1
P
1917365
0.0
0.800
0.8
1533892
0.00
0.8
1533892
0.00
0.8
1533892
0.00

901
1
P
765255
0.0
0.660
0.66
505068
0.00
0.66
505068
0.00
0.66
505068
0.00

Process


48,394,913
4,329
0.809
0.634
23591115
2447.12
0.634
30684695
2747.32
0.447
21622661
2253.05





(kW)
1.723
0.635


0.635


0.521



















Program


75,274,864
7,834
0.810
na
na
na
0.651
49041315
5137.62
0.530
39880864
4548.42





(kW)
1.213
na


0.656


0.581









� 	Quality Assurance Guidelines For Statistical, Engineering, and Self-Report Methods for Estimating DSM Program Impacts.  CADMAC Study ID 2001M.  Pacific Consulting Services; Ridge, et al.  Revised April, 1998.


� This was verified by the consultant in an interview with the customer while reviewing the 1997 program year.
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