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MEMO

To:
Don Schultz, CPUC/ORA

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
August 19, 1998

Subject:
Verification for SDG&E Study #995:  Industrial Sector

REVIEW SUMMARY:

1. Utility:  San Diego Gas and Electric                      



Study ID: 995 

Program and PY:  Industrial Energy Efficiency Incentives Program;  PY96
     

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

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

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

Required by Table 8A: Yes.

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


  Study Completion: February, 1998

Required Documentation Received: The study, supporting paper files, and data files were 
received.  Supporting documentation was insufficient to verify all claimed savings.

5. Reported Impact Results:

Lighting End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate*
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
1606.49
1796.17
1.118
0.84
1508.79

kWh
4,546,408
5,538,477
1.218
0.84
4,652,320

*  A summary table in the study lists these Realization Rates as 671% and 370%.  There is no explanation for the variance.

Process End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
3,231
1,622
0.50
0.96
1,553

kWh
11,707,932
10,255,814
0.88
0.95
9,733,188

Therms
2,176,732
2,495,366
1.15
0.50
1,238,317

Motors End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
479
326.35
0.6813
0.5127
167.33

kWh
3,561,571
2,720,774
0.7639
0.5369
1,460,754

6.  Verification Findings:
General:
This study was poorly designed, poorly executed, and poorly presented.  The document itself contains a number of typographical errors, which make it difficult to read and, in some cases, impossible to follow the logic of the analysis.  There is no single table that summarizes the load impact findings of the study.  The introduction presents a summary of impacts per designated unit of measure (DUOM), but does not provide values for these DUOMs.  The savings reported in the study bear little resemblance to the claims published in the 1998 AEAP.
  A number of the tables presented in the study contain contradictory information, making it very difficult to determine what claims were being made.

A number of data requests were made and the responses were less than satisfactory.  There was often a one-month time lapse between data request and response, and the responses did little to clarify the issues.  The utility never addressed the central question of the data requests; namely, why are the savings numbers different in the Study and in their filings?

This study required a large number of changes in the verification stage, resulting in substantial reductions in the claim.

Lighting:
The lighting methodology involved examination of a stratified random sample to describe the population.  However, the results of the sample were not weighted by the sampling ratio.  Therefore, the results not statistically valid.  The failure to weight the results of the stratified sample demonstrate a lack of understanding of statistical sampling methodology.  This verification applied the correct weighting scheme and found that it resulted in a reduction in savings claims.

The lighting field review methodology also contained a significant deficiency.  There was no description in the files of the base case lighting design, so the field auditor had no basis for making judgements about what was happening when the number and type of fixtures observed in the field did not exactly match the list in the file.  The auditor simply counted “energy efficient” fixtures and assumed them all to be the result of the program.  This can lead to erroneous calculations of savings when the customer installs more or less of the rebated fixtures.  In effect, this has led to undocumented spillover claims for this study.

Process:  The sampling methodology for the process end use was seriously flawed in terms of statistical reliability.  There was no effort to draw a random sample.  Rather, the measures were sorted in order of greatest savings and the measures were sampled in order until a minimum of 70% of the ex-ante estimated savings were represented in the sample.  This is not an acceptable sampling methodology, as it systematically biases the sample to the largest saving measures and completely excludes sites with smaller savings levels.

The gross savings evaluation of process measures also contained a number of errors which inflated the savings claims in this end use.  Therm savings resulting from process heat conservation were given full credit in plants where the process heat was obtained from waste heat off of an electrical generator system.  This is incorrect, since therm savings in this case means a reduction in electrical generation.  The program contains a large number of projects involving compressed air system upgrades.  The calculation procedures did not involve a satisfactory description of the base case for these systems and does not deal with the persistence issues surrounding this type of measure.

Motors:  This verification did not make any adjustment to the claims for the motors end use.

1. OVERVIEW:

This is the worst study of this type that this reviewer has ever seen.  It is poorly designed, poorly executed and poorly written.  While the study itself appears to have been run through a spelling checker, it is clear that it was never proofread, as there are large numbers of grammatical errors and incomplete sentences.  This is unacceptable in this type of report.  For example, in justification of a net-to-gross-ratio (NTGR) calculation the following two “sentences” are found on page 4-16 of the study,

“Participant’s staff expressed that it is likely that the investments would have been made, but that the decision would have for a period of time.  The fact that SDG&E contributed to the technical analysis of the measures by sponsoring the in-depth study of the process that provided the basis for the recommendations adopted by the participant.”

In the impact analysis for process measure #40516, the measure description maintains that two old die casting machines were replaced by one new machine.  The calculations are then based on the production ratio between one old machine and one new machine.  The discussion of the difference between the ex-ante and ex-post estimates then notes the use of the production levels for two old machines and two new machines.  Clearly, in order to verify the claim we must know how many old machines are actually being replaced by how many new machines.

Nowhere in the study are the full program savings results reported.  Chapter One presents study results per designated unit of measure (DUOM).  However, it does not report the number of designated units so that an actual kWh ,kW, and therm savings claim can be calculated.  Each section of the report contains a table of the results for that particular end use, but those numbers do not match the table in Chapter One.  Furthermore, these numbers do not match the claims made in Table 6 presented in Appendix B of the Study, the revised E-3 Table presented in Appendix A, or the E-3 Table reported in SDG&E’s 1998 AEAP claim.
  At the time of the writing of this report, the utility has still not given a full explanation for why none of these numbers match.  The first data request addressing this issue was sent on March 30,1998; over 3-1/2 months ago.
  The various reported load impacts are presented in the next section of this report.

The sampling and analysis of the lighting and process end uses contained some serious errors which lead to over-estimation of the program savings.  These errors and the suggested corrections are described in the following sections.  At this time we are not recommending any adjustment in the savings claims for the motors end use.

2. REPORTED IMPACTS

The tables below detail the total program impacts as reported in the study.  These load impacts were taken from tables located in the body of the report, summarizing the findings for each end use.

Table 1. Reported Lighting End-Use Load Impacts


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
1606
1796
1.118
0.84
1509

kWh
4,546,408
5,538,477
1.218
0.84
4,652,320

Table 2. Reported Process End-Use Load Impacts


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
3,231
1,622
0.50
0.96
1,553

kWh
11,707,932
10,255,814
0.88
0.95
9,733,188

Therms
2,176,732
2,495,366
1.15
0.50
1,238,317

Table 3. Reported Motors End-Use Load Impacts


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
479
326
0.681
0.5127
167

kWh
3,561,571
2,720,774
0.764
0.5369
1,460,754

The following table appears in the introduction to the report and presents the above data per Designated unit of Measure (DUOM).

Reported Total Program Savings by DUOM

End Use
Industrial Participants
Energy Savings* (kWh)
Realization Rate
Demand Savings* (kW)
Realization Rate
Net-to-Gross Ratio

Indoor Lighting
253
0.22
360%
0.40
671%
84%

Motors
97
719.7
76%
0.0863
68%
54%

Process
21
353,649
88%
55.93
50%
95%

*
Lighting DUOM:
load impacts per square foot per 1000 hours of operation



Process DUOM:
load impacts per project







Motors DUOM:
load impacts per horsepower

The study does not provide sufficient data to derive the numbers presented in the DUOM table from the tables presented in the individual sections.  The realization rates in the DUOM table for the lighting end use are very questionable.  They are not supported by the data in the study and must include some other correction factor not mentioned in the study.  It is also not clear how the DUOM factors for motors and process measures were derived.

The numbers presented in the tables above do not match the numbers presented in the revised Table E-3 presented in Appendix A of the study.  There is no discussion in the study of how these claims were calculated.  The following tables summarize the data in Table E-3 from the study, Appendix A
.  The final column is the product of the first three columns.  The load impact claims represented by these tables are higher than the data presented by the study in almost every case.

Table 4. Lighting End-Use Load Impacts Reported in  E-3 Table in Appendix A of Study


Average Gross Load Impacts per DUOM
# of DUOM Units
Net-to-Gross Ratio
Resulting Claimed Net Load Impacts

kW
0.06
24,684
0.84
1244

kWh
0.06
124,723,215
0.86
6,435,718

Therms
0
124,723,215
0.90
0

Table 5. Process End-Use Load Impacts Reported in  E-3 Table in Appendix A of Study


Average Gross Load Impacts per DUOM
# of DUOM Units
Net-to-Gross Ratio
Resulting Claimed Net Load Impacts

kW
102.44
31
0.99
3144

kWh
365,984.07
31
0.98
11,118,596

Therms
69,121.96
31
0.90
1,928,503

Table 6. Motors End-Use Load Impacts Reported in  E-3 Table in Appendix A of Study


Average Gross Load Impacts per DUOM
# of DUOM Units
Net-to-Gross Ratio
Resulting Claimed Net Load Impacts

kW
0.09
5144
0.75
347

kWh
658.53
5144
0.75
2,540,609

If these various claims are not confusing enough, the utility further altered their claims in a partial response to a data request which was received on July 30, 1998
.  The original data request had been sent to them on June 15, 1998
.  In this response they made various modifications to their claims including adding a Process site which was apparently included as a Commercial site in some of their filings and as an Industrial site in other filings.  The revised tables in this response present contradictions amongst themselves and do nothing to clarify the central issue of why the AEAP claims are significantly higher than the Study results support.

Since the responses to the data requests did not provide documentation to support any claims not detailed in the Study, this verification will be based on the data presented in the Study only.

3. VERIFICATION RESULTS

The verification led to a reduction in claimed savings for the Lighting and Process end uses and no adjustments to the Motors end use.  The following tables show the overall verified load impacts for the Program.

Table 7. Verified Lighting End-Use Load Impacts


Ex-Ante Load Impacts
Verification Gross Impacts
Verification Realization Rate
Verification Net-to-Gross Ratio
Verification Net Load Impacts

kW
1606.5
1368
0.8516
0.766
1048

kWh
4,546,408
5,233,825
1.1512
0.800
4,187,060

Table 8. Verified Process End-Use Load Impacts


Ex-Ante Gross Load Impacts
Verification Gross Impacts
Verification Realization Rate
Verification Net-to-Gross Ratio
Verification Net Load Impacts

kW
3231
1276
0.395
0.951
1213

kWh
11,707,932
6,790,139
0.580
0.959
6,511,743

Therms
2,176,732
67,909
0.031
0
0

Table 9. Verified Motors End-Use Load Impacts


Ex-Ante Gross Load Impacts
Verification Gross Impacts
Verification Realization Rate
Verification Net-to-Gross Ratio
Verification Net Load Impacts

kW
479
326
0.681
0.513
167

kWh
3,561,571
2,720,774
0.764
0.537
1,460,754

Table 10. Verified Total Program Load Impacts


Ex-Ante Gross Load Impacts
Verification Gross Impacts
Verification Realization Rate
Verification Net-to-Gross Ratio
Verification Net Load Impacts

kW
5,317
2970
0.559
0.818
2428

kWh
19,815,911
14,744,738
0.744
0.825
12,159,557

Therms
2,176,732
67,909
0.031
0.000
0

3.1 Designated Units of Measurement (DUOM)

The designated units of measurement presented in the Study are for the most part acceptable for use in the savings claims.  They should be reported as follows in all future filings for this Program:

3.1.1. Lighting

The ex-post estimate of square footage for all program participants is 4,468,867 ft2.
  The average ex-post hours of operation from the Study is 5740 hours.
  Calculating the DUOM units as total square footage times average 1000 hours of operation results in 25,651,297 Units.

3.1.2. Process

The DUOM for Process measures is number of participant sites.  The Study identifies 21 participant sites.  We have not included here the 22nd site which was mis-classified as commercial but deemed to have zero gross and net savings.  Therefore, we have 21 units for the Process DUOM.

3.1.3. Motors

The DUOM for motors is horsepower.  The Study identifies 4955.5 HP total in the Program.  We shall use 4955.5 units for the motors DUOM.  These numbers result in the  savings shown on the following tables.

Table 11. Verified Lighting End-Use Load Impacts by DUOM


Number of DUOM
Verification Gross Impacts per DUOM
Verification Net Load Impacts per DUOM

kW
25,651,297
5.33x10-5
4.09x10-5

kWh
25,651,297
0.204
0.163

Table 12. Verified Process End-Use Load Impacts


Number of DUOM
Verification Gross Impacts per DUOM
Verification Net Load Impacts per DUOM

kW
21
60.76
57.76

kWh
21
323,340
310,083

Therms
21
3234
0

Table 13. Verified Motors End-Use Load Impacts


Number of DUOM
Verification Gross Impacts per DUOM
Verification Net Load Impacts per DUOM

kW
4955.5
0.066
0.034

kWh
4955.5
549.0
294.8

4. LIGHTING:

The lighting evaluation contained some serious deficiencies.  It is clear from the analysis that the consultant does not have a complete understanding of how to accurately describe a large population of measures with a stratified random sample.  Tables 3-3 and 3-4 in the study supposedly presented the sample design.  However, the data presented in these tables is contradictory.  In response to a data request asking for clarification, the utility sent a third table that contradicts both of the tables presented in the study.
  The study took a census of the largest saving stratum and a small sample of the two lower saving strata.  However, the results of this sample were not weighted by the strata sampling ratios.  Therefore the largest saving stratum totally dominates the results and the smaller strata are under-represented in the analysis.  This error leads to a significant over-estimation of savings.

4.1 Measure Count

There is a significant flaw in the Study’s verification procedures for Industrial Lighting measures.  The methodology entailed a site visit of the facilities to obtain a count of the fixtures and an estimate of the hours of operation.  It appears that the field auditors searched for and counted specific higher-efficiency lighting fixture types, which were reported in the utility’s file for that project.  Sometimes the auditor knew exactly what area of the building to look in, and sometimes the auditor had to review the entire building and interview the occupants about the location of the rebated measures.  The rebated fixture types were counted and the number of actually verified fixtures was compared to the number of rebated fixtures.  If the auditor found more of a particular fixture than was listed in the file, the measure was assigned a fixture count realization rate greater than 1.  If there were fewer actual fixtures than rebated, the measure was assigned a fixture count realization rate less than one.

This is a flawed methodology because the verification procedures and data collection do not tell us anything about the base case, the existence of other non-rebated fixtures, or the pre- and post-installation lighting power density (LPD).  Furthermore, the files do not contain any written explanation to help us evaluate what is happening when the number of verified fixtures does not match the number of rebated fixtures.  There are a number of possible explanations for a situation where we find more efficient fixtures than were rebated:

1. The first explanation, which would lead to a realization rate greater than 1 is that the customer decided to purchase and install additional efficient fixtures in another area of the same site, without receiving a rebate.  This is essentially the argument for “participant spillover”.

2. It is also possible that the customer purchased additional efficient fixtures and installed a higher density of lighting in the same area as covered by the  rebate.  This might be done to increase the lighting levels in a particular area.  In this instance the savings from this measure should be reduced, since the customer would be using more lighting power to illuminate the same area.  This situation would lead to a realization rate of less than one.

3. Another possible explanation is that the lighting retrofits were part of a multi-year program by the customer.  There may have already been some number of efficient fixtures installed before the rebated fixtures were installed.  In this case, the additional fixtures had nothing to do with the program.

4. In some cases, these additional efficient fixtures may have already been counted by a previous year’s program evaluation.  Therefore, if the auditor counted efficient fixtures in areas that were not specifically covered by this year’s rebate program, it is possible that these fixtures are being double counted from an earlier program.

It is not possible to tell from the file which of these scenarios is actually taking place.  Since we do not know whether the sign of the correction should be positive or negative, we propose that any measure with a realization rate of greater than 1 should be set to 1.  In this way, we are asserting that some combination of the above scenarios exists and that the positive and negative adjustments average out.

4.2 Hours of Operation

Most of the site visits included interviews with the operations staff to determine the actual hours of operation of the lights.  Some of the larger sampled sites were metered to determine the hours of operation of the various lighting circuits.  These results were then compared to the ex-ante estimate of hours for those projects, and an adjustment factor for hours was calculated.

The metering methodology could potentially add a bias into the calculations.  This is because all of the metering was done in the wintertime, when there is the least amount of daylight.  It is possible that some of these buildings have fewer hours of lighting operation during the summer, but this effect would not be captured by the metering methodology.

This effect is much larger in northern latitudes and in commercial and residential buildings.  We are not, therefore, recommending an adjustment for this program.  However, this effect should be addressed in future studies.

4.3 Sample Treatment

The consultants assert that they drew a stratified random sample using a Delanius-Hodges stratification with a Neyman allocation.  They then apparently decided to take a census of the largest strata to achieve a sample representing at least 70% of the ex-ante savings estimate.  The two tables printed in the study detailing the sampling were completely contradictory (Table 3-3 and Table 3-4).  In response to a data request, the utility sent a third table with the correct stratification and stratum boundaries.

The Study used this sample to describe the program population, weighting the results by ex-ante savings.  However, the Study left out a step critical to the statistical validity of this sampling technique.  The results of the sample must be weighted by the inverse of their sampling ratio.  If the results are not weighted in this fashion, then the largest stratum, which was sampled as a census, will have a much larger impact on population prediction than either of the other strata.

To correct this error, we have recast the results of the sample to correctly weight each project by strata.  Note that we have also limited the number of fixtures to the number rebated in the application.  This leads to a new calculation for each of the adjustment factors and the NTGR.  The results of the field verifications led to an increase in the estimated average hours of operation of the lighting systems and a decrease in the number of installed fixtures.  These balance out to yield a very small adjustment on kWh.  The results for kW yield a more significant adjustment.  The calculated realization rates, confidence intervals, and t-statistics are shown in the table below:

Table 14. Verification Results for Gross Lighting Load Impacts


Ex-Ante Gross Load Impacts
Verified Gross Load Impacts
Verified Realization Rate
90% Confidence Intervals
T statistic

kWh
4,546,408
5,233,825
1.1512
1.132 – 1.170
13.314

kW
1606
1368
0.8516
0.8422 – 0.8610
-26.496

4.4 Net to Gross Ratio (NTGR)

The failure to properly weight the Lighting sample led to an overestimation of the Lighting NTGR.  This is because many of the items in the lower strata had low NTGRs, and the items in the upper stratum had higher average NTGRs.  With the higher stratum dominating the calculations, the average NTGR is inflated.  When we recast the NTGR calculations taking into account the strata weighting, we get an average NTGR of 0.80 (as opposed the NTGR reported in the Study of 0.84).

The following table presents the Verified net load impacts for the Lighting end use.

Table 15. Verified Lighting End-Use Load Impacts


Ex-Ante Gross Load Impacts
Verification Gross Load Impacts
Verification Realization Rate
Verification NTGR
Verification Net Load Impacts

kWh
4,546,408
5,233,825
1.1512
0.800
4,187,060

kW
1606.5
1368
0.8516
0.766
1048

5. PROCESS

The evaluation of the Process end use in the Study contained weaknesses in both the sampling methodology and the gross savings estimates.

5.1 Sample Design

The sample design for the Process end use has a serious shortcoming and does not provide a valid statistical basis for extending the results of the sample to the rest of the program population.  Rather than producing a random sample of Process measures, the consultant ordered the measures by size of ex-ante estimated savings.  Sites were then drawn for the sample in order until the sample contained at least 70% of the ex-ante kW, kWh, and therm savings.  Unfortunately, this sampling methodology is such that these calculations are only valid for the sites that were actually examined.  No effort was made to produce a random sample that could be used to describe the entire program population as only the largest saving sites were evaluated.  There was no statistical possibility that the smallest saving sites would be sampled and therefore we effectively know nothing about them.

This is inexcusable, as there has been a great deal of discussion in the CADMAC committees over the last few years about the necessity of producing statistically valid results.  All of the consultants doing this work should have someone on their project team capable of producing statistically supportable sampling designs.  In an attempt to limit workload, the consultant has produced a completely invalid sample design which only evaluates the largest saving sites.  An advisable alternative method of sample design is to take a standard stratified random sample, combined with a census of the largest strata (if necessary), to obtain their 70% target.  This method would have produced a representative sample and statistically valid results.  In order to claim to be able to apply the results to the general population, smaller saving coupons must be included in the sample.

The verification is therefore based on only the sites actually evaluated in the Study and no extension to the rest of the program population is possible.

5.2 Gross Savings Calculations

The engineering calculations for gross savings for the Process end use had a number of errors which have been corrected by this verification.  These included errors associated with defining the base case, poor statistical analysis, failure to properly analyze the overall energy impact of a measure, and other engineering errors.  The process measures that require individual engineering adjustments are presented by ID number at the end of this section.  One class of sites which all required the same adjustment are presented next.

We have eliminated most of the reported therm savings for this program because of a conceptual error by the utility and the consultant.  This conceptual error relates to how one should analyze therm savings at sites with co-generation facilities.

5.2.1. Co-Generation

It is not uncommon for large industrial sites with a large demand for process heat to produce their own electricity on site with natural gas steam turbines.  In this way, the organization can generate electricity to supply some or all of its electrical needs, and it can use the waste heat from the power generation process for their process heat requirements.  In this manner, the process heat is essentially “free” since it is a by-product of the generation of electricity.

In three of the evaluated industrial sites rebated under the Program (14200, 19400, and 20411), process heat is generated by boilers which are also producing electricity.  In all three of these cases, the primary source of energy savings that was rebated is therm savings associated with a reduction in demand for process heat.  However, in our opinion, this is an inappropriate use of energy conservation incentive money.  It appears that the customers in question used the rebates primarily to update their production equipment for reasons other than energy savings.  In fact, in these cases no real energy savings are realized by the utility.

When these facilities implement efficiency measures that reduce the demand for process heat, the boilers are fired less, and less electricity is generated.  If the plants generate more electricity than they use on site, then they are selling less electricity to the utility.  If the plants buy electricity, then when they save therms they must buy more electricity from the grid.  In any of these scenarios, the saving of therms results in less electricity in the grid.

If we assume an overall generating efficiency of 33% for the co-generation facilities, then for every therm of gas burned, 9.7 kWh of electricity are generated:  


[image: image2.wmf].

If the plants buy electricity from the grid, then it really does not make financial sense for them to reduce their generation of electricity, because they can produce it much more cheaply than they can buy it.  If they are selling electricity to the grid, then they are probably receiving about $0.04/kWh from the utility.  At the same time they are buying gas at about $0.40/therm.  Therefore, they lose almost as much revenue as they produce when they implement energy efficiency measures aimed at therm savings.

It appears that the rebates were used to finance process upgrades rather than strictly efficiency improvements.  For these reasons, we have zeroed out all savings claims from cogeneration projects at sites 14200, 19400 and site 20411.

5.2.2. Air Compressor Systems:

It is important to mention another issue regarding the process measure savings, although it does not result in any reduction in claims by this verification.  SDG&E’s IEEI program has a large amount of savings associated with improvements in air compressor systems.  There are two important issues that must be addressed in future reports:

Air Compressor System Upgrades:  Nine of the Process projects were focused on substantial upgrades to existing compressed air systems.  These sites included ID numbers 17477, 40663, 40560, 43166, 41453, 40514, 40572, 20420, and 20849.  Most of the savings at these sites were associated with the repair of air leaks, replacement of traps, reorganization and reduction of pressure requirements, adding storage to eliminate over-capacity for peak air usage, and replacing inefficient compressors.  In all of these cases, the base case conditions and savings verification need to be much better documented.  The persistence of the repair measures should also be at least partially addressed.

Base Case Determination:  In most of these cases, a single specialist vendor, “Plant Air”, is responsible for the system evaluations and upgrades.  This firm is generally paid by a combination of monies from the customer and from SDG&E.  Their employees perform rather detailed analyses of the pre-existing conditions at the plants and estimate, based on their experience, the rate of system leakage.  Furthermore, they make a claim about how much they will be able to reduce the air leakage by their program of leak detection and repair.

In many cases, the ex-post savings estimates rely heavily on the estimates of the paid specialists.  It should be noted that it is in the interests of the specialists to give a high estimate for the amount of savings that will result from their system upgrades.  It is our opinion that these specialists do very good work, and that significant savings result.  It is for this reason that we are not recommending significant adjustments in the savings estimates for these measures.  However, we feel that it is inappropriate to base savings calculations on anything that has not been directly measured, especially when it relies on estimates that could include a natural bias.  In the future, these systems should be metered before and after the application of the leakage reduction measures.  This would provide an unbiased base case and ex-post measurement.

Savings Persistence:  The CADMAC Persistence Subcommittee commissioned a study of effective degradation rates of various measures.
  This report concluded that the savings associated with compressed air distribution systems would degrade at 15% per year for the first 5 years.  The remaining 25% after 5 years was assumed to be due to substantial equipment changes with a persistence of 20 years.  This translates to the following table for calculating savings:

Table 16. Reduction of Savings Associated with Compressed Air System Upgrades

Year
1
2
3
4
5
6
20

Savings Fraction
1.00
0.85
0.7
0.55
0.4
0.25
0.25

This annual reduction of savings over time must be accounted for in future persistence evaluations for this program.

5.3 19318

This project was the source of disagreement when it was reviewed last year in the first year verification.  At that time the reviewers recommended that the savings for this measure be set to zero.  The reason was that the base case evaluated by the study never actually existed.  This project was a process change and the base case was an assumed theoretical case.  The utility has not made any effort to demonstrate that this base case is a reasonable one.  Furthermore, even if we accept the base case assertion, there are serious problems with the savings calculations.

The calculation procedure for this project is flawed.  The project involved the replacement of an old heat treat furnace with a new furnace.  The energy savings reportedly arise from a more efficient gas burner, a more efficient fan, and the fact that the new process does not have to heat as much extra mass per pound of product.  

The consultant made the assumption that the ratio of required heat input to the furnaces was directly proportional to the ratio of mass heated for each load.  This is incorrect.  The primary source of heat demand in a process of this sort is the heat required to warm up the mass of the furnace and racks themselves at start-up, and the heat lost through the sides of the furnace into the surrounding space.  Since both furnaces are operating at the same temperature, and since we were not given any information about the relative insulation levels or mass of the two furnaces, we must assume that the primary heat demand is the same in the two cases.  Therefore, the only difference for gas demand is the improved efficiency of the burner and the extra heat associated with the heat capacity and mass of material put into the furnace.

The study asserts that for each 700 pound load of product, the new process must also heat 1615 pounds of oven racks. The old process had to heat 4000 pounds of elevator and racks for the same 700 pound load of product.  Therefore, we have a difference of 2385 pounds of extra material per load that needed to be heated in the old process.  If we assume that this material is mostly steel with a heat capacity of 0.12 Btu/lb(F, and it is heated to 1250(F from about 70(F, than the extra energy per load associated with the extra mass is:
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According to the study, the new process requires 2,475,000 Btu of heat per load.  This heat is provided by a 68% efficient burner, thus using 3,639,706 Btu of gas per load.  The old process therefore would be calculated to require:
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With a 53% efficient burner this would have used 5,307,011 Btu of gas per load for a savings of 1,667,305 Btu per load.  The study further claims that the company runs 4073 loads per year for a total annual savings of 67,909 therms, (as opposed to the 238,000 therms claimed in the Study).

The electrical savings calculations appear OK.

5.4 40516

This project was the end of a multi-year equipment upgrade project by the customer.  Five old machines were replaced by four new machines.  The rebate gave an incentive to purchase the last of the four new machines.  The old machines had a production rate of 1558 parts per day each, and a load of 127.17 kW each.  The new machines have a production rate of 2038 parts per day each, and a load of 111.64 kW each. 

The study calculations are confusing in regards to how many machines are included in the savings calculations.  They are based on the assumption that one new machine has a production level of 1.3 times an old machine.  However, this is taking credit for deferred savings which are not allowed by the current Quality Assurance Guidelines.
   Furthermore, using the production numbers in the study, the difference in production is actually rather small since in the multi-year upgrade, 4 new machines replaced 5 old machines.  The ratio of the total new production rate to the old production rate is:
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Since the new machines make a higher production rate possible, the savings must be based on the old production rate only.  The efficiency of the old and new machines are as follows:


Old Machines:
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New Machines:
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Efficiency Improvement:
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The average annual production rate for an old machine is:
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So the annual savings are:
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Since we are evaluating the addition of just one of the four new machines, the kW savings are ¼ of the total load reduction:
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These numbers compare to the claimed savings of 361,381kWh/yr and 53.6kW in the Study.

5.5 40560

This project was the second year of a two-year improvement of the compressed air system for a large plant.  Some changes were made to the system during this program year, but they were not the improvements listed in the coupon.  According to the study:

· a 5HP high pressure / low flow compressor was not installed;

· the proposed APT control system hardware was installed but was never successfully put into service;

· a high pressure / low pressure system intertie is only used when the test system is in operation, and at the time of the site visit the test cell had been closed down for some time due to a lack of activity;

· a new 250HP compressor was purchased to replace a 300HP and a 200HP compressor which failed and were removed.

With this list of accomplishments, it is not clear at all to this reviewer where the calculated energy savings came from.  The replacement of the two failed compressors with a new compressor appears to be normal replacement under these circumstances.  Furthermore, since the customer did not fully carry out any of the other proposed measures, in our opinion the savings attributable to the rebated measures should be zero.

5.6 41453

The Study employed two very different methods to calculate savings for this project.  The savings estimates from the two methods differ by over 40%.  However, rather than select one method as a superior calculation procedure, the consultant simply averaged the results of the two.  In our opinion there are rather serious problems with both calculation procedures.

One estimation method relied on actual electrical billing data and production output data from 5 months prior to the installation and 6 months after the installation.  The consultant then asserted that there is a direct proportionality between production output and electricity used.  With this type of large industrial facility, this formula is much too simplistic.  There is a great deal of equipment that must be run at full or nearly full load regardless of the amount of output.  It is difficult to believe that if the plant were to cut its production in half, the energy bills would also be reduced by half.

The data reported in the application also does not support this claim.  In the period prior to the installation, the month with the highest production output also has the lowest electricity usage.  A regression of this data leads to a negative predicted relationship between output and energy use.  In the 6 months of data after the installation, there is one month with only 60% of the average output.  However, the energy use during this month is only 17% less than the average.  This clearly disproves a proportional relationship.  This method of estimating savings for this project should therefore be abandoned.

The other method used is to account for the hours of operation and load factors of all of the various equipment before and after the installation.  Unfortunately, the consultant has no base case data at all on which to base the pre-installation energy use estimates.  Since the consultant had no data, he or she simply accepted the utility’s ex-ante estimate of operating characteristics.  However, if we examine the description of the operations in the Study they do not match well with the ex-ante estimates.

The base case includes four water-cooled compressors: two 100HP compressors and two 50HP compressors.  To supply cooling water to the compressor system, there were two 30-ton chillers and associated pumps and fans.  The Study says:

“The facility operates three shifts, 24 hours per day, five days per week.  However, there is frequently a one or two shift operation on Saturdays and sometimes on Sundays, depending on production requirements. … Typically, two of the 100HP compressors would operate when air requirements were high, with trim air requirements provided by one or two of the 50HP machines.  During third shift or weekends when production requirements were low, either one 100HP or one 50HP unit was kept on line to maintain system pressure.”

The base case assumptions are that both 100HP compressors were running at full load 24 hours per day, 5 days per week.  Furthermore, both 30-ton chiller systems were also assumed to run at full load during this time.  On the weekends they assumed no load.  Neither the utility nor the consultants present any further data to back up their base case assumptions.  To our reading of the above operations schedule, they have significantly over-estimated the pre-installation load.  The following table was included in the Study for calculating savings:

Table 17. Ex Post Engineering/Monitoring Impact Results: Project ID No. 41453

Unit
Size
Watts
Hours per Day
Days per Week
Weeks per Year
Load Factor
Annual Hours
Annual kWh











Pre-Retrofit

Compr. #1
100
72,286
24
5
51
1
6,120
442,390

Compr. #2
100
81,730
24
5
51
1
6,120
500,188

Compr. #3
50
40,000
24
5
51
0
6,120
0

Compr. #4
50
40,000
24
5
51
0
6,120
0

N. Chiller
30T
35,216
24
5
51
1
6,120
215,522

S. Chiller
30T
33,862
24
5
51
1
6,120
207,235

CHW Pump
5 hp
3,591
24
5
51
1
6,120
21,977

CHW Pump
2 hp
1,465
24
5
51
1
6,120
8,966

     Total

308
kW




1,396,278

Post-Retrofit

125 hp Compr.
125 hp
106,000
24
5
51
1
6,120
648,720

100 hp Compr.
100 hp
62,000
24
5
51
0.25
6,120
94,860

Air Cool Fan
3 hp
2,500
24
5
51
1
6,120
15,300

7 Mix Motors
1.5 hp
839
24
5
51
1
6,120
5,135

     Total

171
kW




764,015

Load Impacts

136.81
kW




632,263

The Study actually states that during third shift, only one 100HP or one 50HP machine is running.  Furthermore, it is not at all clear that both 100HP compressors are always running at full load during the other two shifts, only when “air requirements were high”.  Weekend operations are intermittent.  We therefore propose to adjust the base case hours assumptions to more closely match the operations described.  The table below shows the calculations performed by this verification.  The first two shifts are assumed to be served by two 100HP compressors running at full load.  The third shift is assumed to be served by one 50HP compressor at full load.  We have also assumed one shift every Saturday served by a single 50HP compressor at full load.  One chiller is assumed to run 24 hours a day, 5 days per week.  The other chiller is assumed to run 12 hours per day, 6 days per week.  The pumps are assumed to run continuously.

Table 18. Verification Results: Project ID No. 41453

Unit
Size
Watts
Hours per Day
Days per Week
Weeks per Year
Load Factor
Annual Hours
Annual kWh











Pre-Retrofit

Compr. #1
100
72,286
16
5
51
1
6,120
294,927

Compr. #2
100
81,730
16
5
51
1
6,120
333,458

Compr. #3
50
40,000
8
5
51
1
6,120
81,600

Compr. #4
50
40,000
8
1
51
1
6,120
16,320

N. Chiller
30T
35,216
12
6
51
1
6,120
129,313

S. Chiller
30T
33,862
24
5
51
1
6,120
207,235

CHW Pump
5 hp
3,591
24
7
51
1
6,120
30,768

CHW Pump
2 hp
1,465
24
7
51
1
6,120
12,552

     Total

308
kW




1,106,173

Post-Retrofit

125 hp Compr.
125 hp
106,000
24
5
51
1
6,120
648,720

100 hp Compr.
100 hp
62,000
24
5
51
0.25
6,120
94,860

Air Cool Fan
3 hp
2,500
24
5
51
1
6,120
15,300

7 Mix Motors
1.5 hp
839
24
5
51
1
6,120
5,135

     Total

171
kW




764,015

Load Impacts

136.81
kW




342,158

5.7 40853

In a response to a data request received on July 30, 1998, the utility included this additional Process site which they claim was incorrectly classified as a Commercial site.  The conservation measure involves capping off a line from a central compressed air system which had a significant amount of leakage, and the installation of a new compressor to serve the load which was originally served by the leaking line.

Unfortunately, there is no data to support the savings claim.  The entire calculation is based on an ex-ante estimate that the line was leaking at a rate of 200 cfm.  There are no measurements of any kind to support this estimate.  The only documentation provided in the evaluation is that the leak was “sufficient to dislodge the asphalt in the parking lot above the line.”  This is not enough data upon which to base a claim.  The gross verified savings are therefore zero.

Furthermore, it appears that this particular leak was not even identified in the study supported by the utility.  It was identified by the customer earlier but was not addressed due to the belief that the soil surrounding the leak was contaminated.  The simple payback for this particular measure without an incentive was less than ½ year and with the incentive was about ¼ year.  The consultant recommended a NTGR of 0.

Since the gross and net savings for this additional measure are both zero, we have not included it in the verification analysis.

The following table summarizes all of the adjustments made to the process end-use measures.

Table 19. Process Measure Load Impacts (Ex-ante, Ex-post, and Verified)


Ex-Ante Gross Load Impacts
Ex-Post Gross Load Impacts
Verified Gross Load Impacts

ID #
kWh
kW
Therms
kWh
kW
Therms
kWh
kW
Therms

14200
381,786
47.7
708,889
326,691
37.3
708,889
0
0
0

17477
2,871,399
955.5
0
2,212,555
421.8
0
2,212,555
421.8
0

17751
134,009
12.8
0
77,259
12.3
0
77,259
12.3
0

19318
101,500
0
214,867
92,798
13.5
237,932
92,798
13.5
67,909

19400
0
0
191,366
0
0
191,423
0
0
0

20411
0
0
878,222
0
0
1,146,889
0
0
0

40514
675,792
124.3
0
659,898
105.3
0
659,898
105.3
0

40516
1,043,113
142.7
0
361,381
53.6
0
281,571
47.3
0

40560
986,507
561.5
0
1,400,883
228.0
0
0
0
0

40663
2,420,736
1000.0
0
2,154,298
423.6
0
2,154,298
423.6
0

41453
716,127
117.0
0
858,165
139.7
0
342,158
136.8
0

43166
884,880
101.0
0
847,740
96.8
0
847,740
96.8
0

45635
188,063
26.0
0
121,862
18.1
0
121,862
18.1
0

Total
10,403,912
3088.5
1,993,344
9,113,530
1550.0
2,285,133
6,790,139
1275.5
67,909

6. Motors:

This verification does not recommend any adjustment to the data presented in the study on motors.

7. E-TABLE ADJUSTMENTS

The table below summarizes and compares the results of this verification to various E-Tables used for this end use claim.  

1. The ex ante value is based on the 1997 Annual Earning Assessment Proceeding, dated October 29, 1997, which represents an agreement between the utility and the Office of Ratepayer Advocates (ORA) following the first year verification.  

2. The filed results used for this verification were filed as part of the May 1 filing and represent the utility's interpretation of, the results of the impact evaluation.  There are substantial and unexplained differences between the study results and this filing.  For purposes of this table these differences have been ignored.

3. The verification savings are based on the results of this review and constitute our recommended adjustments to the E-Table claim.  

4. The ratios express the difference between the original ex ante filing and the verified results, with the total representing the full net realization rate based on the original gross ex ante filing.

Table 21:  Lighting


kWh
kW
Therms


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

Ex-Ante:

  Gross

  Net
7,760,492

6,674,023
25,033,845
0.31

0.267
0.86
1542

1295
4974
0.31

0.260
0.84
0

0
25,033,845
0

0
0.90

Filed:

  Gross

  Net
8,649,766

7,416,309
124,723,215
0.0694

0.0595
0.86
1,710

1,466
24,684
0.0693

0.0594
0.86
-278

-250
353,383
-7.8633E-04

-7.0769E-04
0.90

Verified:

  Gross

  Net
5,233,825

4,187,060
25,651,297
0.204

0.163
0.800
1368

1048
25,651,297
5.33E-05

4.09E-05
0.766
0

0
25,651,297
0

0
N/A

Ratio:

  Gross

  Net
0.6744

0.6274
1.0247
0.6581

0.6105
0.9302
0.8872

0.8093
5157.1
1.7194E-04

1.5731E-04
0.9119
N/A

N/A
1.0247
N/A

N/A
N/A

  Total:
0.5395

0.5258

0.6796

1.3194E-04

N/A

N/A


Table 22:  Motors


kWh
kW
Therms


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

Ex-Ante:

  Gross

  Net
3,387,478

2,540,609
5144
658.53

493.90
0.75
463.0

347.2
5144
0.09

0.0675
0.75
0

0
N/A
0

0
N/A

Filed:

  Gross

  Net
2,214,492

1,195,826
5,144
430.50

232.47
0.54
265

135
5,144
0.0516

0.0263
0.51
0

0
N/A
0

0
N/A

Verified:

  Gross

  Net
2,720,774

1,460,754
4955.5
549.0

294.8
0.537
326

167
4955.5
0.066

0.034
0.513
0

0
N/A
0

0
N/A

Ratio:

  Gross

  Net
0.8032

0.5750
0.9634
0.8337

0.5969
0.7160
0.7041

0.4810
0.9634
0.7333

0.5037
0.6840
N/A

N/A
N/A
N/A

N/A
N/A

  Total:
0.4312

0.4477

0.3607

0.3778

N/A

N/A


Table 23:  Process


kWh
kW
Therms


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

Ex-Ante:

  Gross

  Net
11,345,506

11,118,596
31
365,984.07

358,664.39
0.98
3176

3144
31
102.44

101.42
0.99
2,142,781

1,928,503
31
69,121.96

62,209.76
0.90

Filed:

  Gross

  Net
10,542,809

9,910,240
23
458,383

430,880
0.94
1,518

1,397
21
72.30

66.52
0.92
2,730,804

1,365,402
12
227,567

113,784
0.50

Verified:

  Gross

  Net
6,790,139

6,511,743
21
323,340

310,083
0.959
1276

1213
21
60.76

57.76
0.951
67,909

0
21
3234

0
0

Ratio:

  Gross

  Net
0.5985

0.5857
0.6774
0.8835

0.8645
0.9786
0.4018

0.3858
0.6774
0.5931

0.5695
0.9606
0.0317

0
0.6774
0.0468

0
0

  Total:
0.5739

0.8473

0.3819

0.5638

0

0


Appendix A:  Data Requests and Responses

(Sent and Received by E-Mail)

MEMO

To:
Gail Bennett, SDG&E

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
March 30, 1998

Subject:
Data Request #1 for SDG&E Study #995:  Industrial Sector

Data Request #1:

Utility:  San Diego Gas and Electric

Study ID: 995

Program and PY:  Industrial Energy Efficiency Incentives Program;  PY96

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

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

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

The following are specific questions that arose upon reading the above-mentioned study.

General

1. It is unclear exactly what the load impacts are which are being claimed by the study.  The following tables were put together by the reviewer from data taken from the body of the report summarizing the load impacts for each end use.

Lighting End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
1606.49
1796.17
1.118
0.84
1508.79

kWh
4,546,408
5,538,477
1.218
0.84
4,652,320

Process End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
3,231
1,622
0.50
0.96
1,553

kWh
11,707,932
10,255,814
0.88
0.95
9,733,188

Therms
2,176,732
2,495,366
1.15
0.50
1,238,317

Motors End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
479
326.35
0.6813
0.5127
167.33

kWh
3,561,571
2,720,774
0.7639
0.5369
1,460,754

The following table appears in the introduction to the report and presents the load impacts per Designated unit of Measure (DUOM).

End Use
Industrial Participants
Energy Savings* (kWh)
Realization Rate
Demand Savings* (kW)
Realization Rate
Net-to-Gross Ratio

Indoor Lighting
253
0.22
360%
0.40
671%
84%

Motors
97
719.7
76%
0.0863
68%
54%

Process
21
353,649
88%
55.93
50%
95%

*
Lighting DUOM:
load impacts per square foot per 1000 hours of operation


Process DUOM:
load impacts per project


Motors DUOM:
load impacts per horsepower

The study does not provide sufficient data to derive the numbers presented in the DUOM table from the data presented in the individual sections.  The realization rates in the DUOM table for the lighting end use are very questionable.  They are not supported by the data in the study and must include some other correction factor not mentioned in the study.  It is also not clear to the reviewer how the DUOM factors for motors and process measures were derived.

The numbers presented in the tables above do not match the numbers presented in the revised Table E-3 presented in Appendix A of the study.  These numbers are summarized in the tables below.  There is no discussion in the study of how these claims were calculated.

Lighting End-Use


Average Gross Load Impacts per DUOM
# of DUOM Units
Net-to-Gross Ratio
Resulting Claimed Net Load Impacts

kW
0.06
24,684
0.84
1244

kWh
0.06
124,723,215
0.86
6,435,718

Therms
0
124,723,215
0.90
0

Process End-Use


Average Gross Load Impacts per DUOM
# of DUOM Units
Net-to-Gross Ratio
Resulting Claimed Net Load Impacts

kW
102.44
31
0.99
3144

kWh
365,984.07
31
0.98
11,118,596

Therms
69,121.96
31
0.90
1,928,503

Motors End-Use


Average Gross Load Impacts per DUOM
# of DUOM Units
Net-to-Gross Ratio
Resulting Claimed Net Load Impacts

kW
0.09
5144
0.75
347

kWh
658.53
5144
0.75
2,540,609

Therms
-
-
-
-

Please provide data and explanations to clarify these issues.

Lighting

1. How were the ex-ante lighting load impacts calculated?

2. How were the lighting field auditors prepared for each site visit?  Did they just survey all of the lights in the building, or did they look for a particular number of fixtures in a particular place?  How do you explain realization rates greater than 1?

3. At the latitude of San Diego, there are only about 10 hours of daylight in January compared to about 14 hours of daylight in June.  Was consideration given to the fact that all of the lighting on-time metering was done during January?  If so, how did you justify ignoring this factor?

4. What does Ex-Ante Net kWh Savings represent?  What does an Ex-Ante Net-to-Gross Ratio mean?  How is this calculated?  Is this number used in subsequent calculations?

5. Table 3-12 shows ex-post square footage for program participants.  Is this number used to calculate the DUOM?  Where are the calculations for the hours of operation for program participants?

Process

#14200

6. Is this site served by both electric service and gas service, or does it produce all of its own electric requirements?

7. How is the operation of the boilers determined; by electric demand, process heat demand, or a combination of the two?  What happens to the excess process heat if the electric generation demands exceed the need for process heat, and visa versa?

8. For Modification A, is the 125 GPM flow used in the calculation an estimate of the reduced steam demand, or the total flow through the heat exchanger?  If it is an estimate of the reduced demand, how was that estimate derived?

9. In modification B, the ex-post calculations for kW pre and post retrofit in the first calculation method divide the HP of the motors by an assumed motor efficiency.  However, the pre-retrofit efficiency used is 0.875 and the post-retrofit efficiency is assumed to be 0.844 (See Table 4-7).  Is it correct that the efficiency is lower with the addition of the ASD?  Why doesn’t this efficiency match the efficiency used in the second calculation method?  (See Table 4-8).

#17751

10. Is it appropriate to assume that the pre-retrofit unit operated at full load continuously regardless of compressed air flow?

11. It appears that there is an error in Table 4-17.  Should the ex-ante Demand Peak kW Impact be 12.8?

#19318

12. Where did the Input Energy per Load in Tables 4-21 and 4-22 come from?

#40516

13. It appears that there is an error in calculating the “Adjustment Factor for Differences in Production”.  From the data presented, there was a higher output of parts per day before the retrofit than after (2 machines X 1558 parts per machine per day = 3116 parts per day vs. 2038 parts per day for the single new machine).  This should yield an adjustment factor of 0.65.  Is this correct?

#41453

14. Were both 100HP compressors still installed at the time of the site visit?  Was only one operating?

15. How do you justify reducing the measured energy use of one of the 100HP compressors by a factor of 4 (Load Factor=0.25)?

16. In Table 4-50, what does Product A and Product B refer to?  Were they producing the same mix of products before the retrofit?  Does it take the same amount of energy to produce the two different products?

17. What does the asterisk in Table 4-50 refer to?

#45635

18. How does the new automatic ingot loader pre-heat the ingots?  Is it using electric energy or is it somehow capturing waste heat?

Motors

19. How many Variable Frequency Drives were installed, comprising how many measures, at how many sites, for how many customers?  Are all of them considered in the “Large Motors” category?

[image: image12.wmf]
Memorandum

DATE:
May 5, 1998

TO:
Jon Heller, Ecotope

FROM:
Gail Bennett

RE:
Response to Data Request #1 for SDG&E Study ID No. 995

The following is XENERGY’s response to Data Request #1 for SDG&E Study ID No. 995.  Each question is listed in its original form in bold type.  The response is shown in red italic text within a box following each question.

Data Request #1:

Utility:
San Diego Gas and Electric

Study ID:
995

Program and PY:
Industrial Energy Efficiency Incentives Program;  PY96

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

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

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

The following are specific questions that arose upon reading the above-mentioned study.

General

1.
It is unclear exactly what the load impacts are which are being claimed by the study.  The following tables were put together by the reviewer from data taken from the body of the report summarizing the load impacts for each end use.

Lighting End Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
1606.49
1796.17
1.118
0.84
1508.79

kWh
4,546,408
5,538,477
1.218
0.84
4,652,320

Process End Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
3,231
1,622
0.50
0.96
1,553

kWh
11,707,932
10,255,814
0.88
0.95
9,733,188

Therms
2,176,732
2,495,366
1.15
0.50
1,238,317

Motors End Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
479
326.35
0.6813
0.5127
167.33

kWh
3,561,571
2,720,774
0.7639
0.5369
1,460,754

The following table appears in the introduction to the report and presents the load impacts per Designated unit of Measure (DUOM).

End Use
Industrial Participants
Energy Savings* (kWh)
Realization Rate
(kWh)
Demand Savings* (kW)
Realization Rate
(kW)
Net-to-Gross Ratio

Indoor Lighting
253
0.22
360%
0.40
671%
84%

Motors
97
719.7
76%
0.0863
68%
54%(kWh)

Process
21
353,649
88%
55.93
50%
95%(kW)

*
Lighting DUOM:
load impacts per square foot per 1000 hours of operation


Process DUOM:
load impacts per project


Motors DUOM:
load impacts per horsepower

The study does not provide sufficient data to derive the numbers presented in the DUOM table from the data presented in the individual sections.  The realization rates in the DUOM table for the lighting end use are very questionable.  They are not supported by the data in the study and must include some other correction factor not mentioned in the study.  It is also not clear to the reviewer how the DUOM factors for motors and process measures were derived.

The numbers presented in the tables above do not match the numbers presented in the revised Table E-3 presented in Appendix A of the study.  These numbers are summarized in the tables below.  There is no discussion in the study of how these claims were calculated.

Lighting End Use


Average Gross Load Impacts per DUOM
# of DUOM Units
Net-to-Gross Ratio
Resulting Claimed Net Load Impacts

kW
0.06
24,684
0.84
1244

kWh
0.06
124,723,215
0.86
6,435,718

Therms
0
124,723,215
0.90
0

Process End Use


Average Gross Load Impacts per DUOM
# of DUOM Units
Net-to-Gross Ratio
Resulting Claimed Net Load Impacts

kW
102.44
31
0.99
3144

kWh
365,984.07
31
0.98
11,118,596

Therms
69,121.96
31
0.90
1,928,503

Motors End Use


Average Gross Load Impacts per DUOM
# of DUOM Units
Net-to-Gross Ratio
Resulting Claimed Net Load Impacts

kW
0.09
5144
0.75
347

kWh
658.53
5144
0.75
2,540,609

Therms
-
-
-
-

Please provide data and explanations to clarify these issues.

The study group evaluated in SDG&E Study ID No. 995 utilized data for program participants where lighting-only measures were installed.  The data used to prepare the revised Table E-3 in Appendix A of Study #995 was based on all program participants, including those that installed combination measures, such as lighting and process measures, that were not part of the study sample.  This results in the observed difference noted in the question.

Interior Lighting

The parameters necessary to calculate the ex post DUOM for lighting are:


Ex Post Load impact 
5,538,477
kWh


Ex Post Total square feet
4,468,867
SF


Ex Post Avg. hours of operation
5,740
hours/year


Ex Post DUOM
0.2159

Process Measures
The DUOM for process measures was calculated by dividing the total load impacts (gross or net, kW or kWh) by the number of projects (N=29).  A project was defined by the variable< ID No.> (on the tracking system the variable name is site_nbr).  Since there were multiple tracking system records per <ID No.>, the application of this rule yields a total of 29 projects. 

The realization rate for the DUOM shown in Table 6 was calculated from the tracking system extract.  The following summarizes the realization rate as shown in Table 6 and the realization rate where the ex ante DUOM from the revised Table E-3 contained in Appendix A was used.  The realization rate was calculated as the ex post DUOM divided by the ex ante DUOM.



DUOM


Realization Rate


Revised T. E-3
Table 6
Revised T. E-3
Table 6
kWh
365,984
403,722
0.97
0.88

kW
102.44
111.41
0.55
0.50

therms

69,122
75,060
1.24
1.15
Motor Measures

The ex post DUOM for motors was calculated based on the total horsepower.  These data are shown in Table 5-2, with 4,955.5 horsepower.  The ex post DUOM was calculated using only the horsepower for the small motors, 3,780.5 hp.  The total horsepower of 4,955.5 hp should have been used.  This results in the DUOM and realization rate for DUOM changing as follows:



Ex Post DUOM

 
Ex Ante DUOM


Realization Rate


Table 6
Adjusted, 4/98


(T. E-3)

Table 6
Adjusted, 4/98

kWh
719.69
549.04


658.53

1.09
0.83

kW

0.0863
0.0659


0.09


0.96
0.73

Lighting

1.
How were the ex-ante lighting load impacts calculated?

Ex ante load impacts were calculated using the tracking system estimates for the study group.

2.
How were the lighting field auditors prepared for each site visit?  Did they just survey all of the lights in the building, or did they look for a particular number of fixtures in a particular place?  How do you explain realization rates greater than 1?

The surveyors were provided site specific data collection forms that provided all information gathered from the program tracking system extract.  In most instances the specific location of measure installa​tions were not defined, i.e., to a building, floor, or room.  

If possible, the auditor counted the measures in a particular location if it were identified on the data form.  If this was not possible, i.e., the location was not specifically identified on the tracking system report, then the site contact was interviewed to determine if they could identify the specific location, and or other projects that may have been undertaken.  If this was not successful the auditor attempted to determine more specifically where the retrofit project may have taken place using the interview and other information such as the building square footage from the tracking system.  In the event this fails then all fixtures were counted.  

There are several reasons for realization rates greater than 1.0.  There are instances where the retrofit project was planned and implemented.  During installation, however, additional fixtures are installed.  This may be due to an oversight during the initial audit, where an area may have been missed, or a situation where the customer wanted more fixtures installed.  Another circumstance is the installation of identical or similar fixtures as part of a separate activity.  In these cases, the realization rate would exceed 1.0.

3.
At the latitude of San Diego, there are only about 10 hours of daylight in January compared to about 14 hours of daylight in June.  Was consideration given to the fact that all of the lighting on-time metering was done during January?  If so, how did you justify ignoring this factor?

The number of daylight hours have a definite effect on interior lighting in the residential sector.  Based on recent nonresidential load shape development projects and several nonresidential evaluations that utilized data gathered onsite there is no negative effect the load impacts of interior lighting measures.  This is due to the fact that business operations generally continue throughout the year, especially for the industrial participants in this evaluation.  We attempted to avoid the Holiday season specifically to minimize the impact of facilities closing down operations during that period.  Additional evidence of lighting usage supporting this position includes:  nonresidential load shape development projects con​ducted by XENERGY for clients in the Northwest showing little seasonality in interior lighting usage, and a paper presented at 1996 ACEEE Summer Study on Energy Efficiency in Buildings (Amalfi, Jacobs and Wright, “Short-Term Monitoring of Commercial Lighting Systems - Extrapolation from the Meas​urement Period to Annual Consumption,” pp. 6.1-6.7) that cited prior work by Taylor and Pratt that showed little seasonal variability in monthly lighting consumption for commercial buildings.  Further, end use load shapes for lighting developed for the industrial assembly market segment by SDG&E indi​cate no significant seasonal variation in the lighting end use for this sector.

4.
What does Ex-Ante Net kWh Savings represent?  What does an Ex-Ante Net-to-Gross Ratio mean?  How is this calculated?  Is this number used in subsequent calculations?

The Ex Ante Net kWh Savings represents the net kWh savings calculated from the program tracking sys​tem for the study group.  This was calculated by multiplying each record in the tracking system by the net-to-gross ratio from the tracking system for that record and summing these values to the total.

The ex ante net-to-gross ratio is a value taken from the program tracking system.  The ex ante net-to-gross was assigned on a case-by-case basis at the time of program implementation.  Table E-3 uses a weighted average of the net-to-gross ratio across all measures in the end use.

5.
Table 3-12 shows ex-post square footage for program participants.  Is this number used to calculate the DUOM?  Where are the calculations for the hours of operation for program participants?

Yes, the square footage used for the calculation of the ex post DUOM was taken from Table 3‑12. 

The ex post average hours of operation for surveyed sites were calculated in a SAS program and entered into Table 6.  The value was calculated as the weighted average hours of operation per survey partici​pant based on ex ante gross kWh savings.  This value was 5,739.52 hours per year.  

Process

#14200

6.
Is this site served by both electric service and gas service, or does it produce all of its own electric requirements?

This site is served by both gas and electric service.

7.
How is the operation of the boilers determined; by electric demand, process heat demand, or a combination of the two?  What happens to the excess process heat if the electric generation demands exceed the need for process heat, and visa versa?

It is XENERGY’s understanding that the operation of the boilers is determined by the demand for process heat.  Therefore, there is no excess process heat.

8.
For Modification A, is the 125 GPM flow used in the calculation an estimate of the reduced steam demand, or the total flow through the heat exchanger?  If it is an estimate of the reduced demand, how was that estimate derived?

The 125 gpm is the total flow rate of make up water through the heat exchanger.  The material was previously heated by process product condensate which was eliminated due to a process change.  The project heat exchanger provides for the use of another source of waste heat to preheat make-up water.  This heat would have had to have been made up by steam if it had not been for the addition of the new heat exchanger under this project.

9.
In Modification B, the ex-post calculations for kW pre and post retrofit in the first calculation method divide the HP of the motors by an assumed motor efficiency.  However, the pre-retrofit efficiency used is 0.875 and the post-retrofit efficiency is assumed to be 0.844 (See Table 4-7).  Is it correct that the efficiency is lower with the addition of the ASD?  Why doesn’t this efficiency match the efficiency used in the second calculation method?  (See Table 4-8).

The column in Table 4-7 labeled Motor Efficiency should be labeled “motor and drive efficiency.”  The post retrofit efficiency estimate includes a factor for the drive losses.

#17751

10.
Is it appropriate to assume that the pre-retrofit unit operated at full load continuously regardless of compressed air flow?

According to the SDG&E consultant’s study and materials in the project file, the pre-retrofit air dryer utilized hot gas bypass capacity control and was loaded continuously, either due to air flow or false loading from the hot gas bypass.   Although there was a question from the perspective of the evaluators of continuous full load operation, the equipment had been removed from the site and there was no evi​dence to refute the file’s claim of continuous operation at full load.   When interviewed, the plant engi​neer and the plant electrician corroborated the consultant’s claim of continuous full load operation.

11.
It appears that there is an error in Table 4-17.  Should the ex-ante Demand Peak kW Impact be 12.8?

This observation is correct.  The correct value for the ex ante kW in Table 4-17 should be 12.8.

#19318

12.
Where did the Input Energy per Load in Tables 4-21 and 4-22 come from?

The input energy per load was calculated as follows:  

For the pre-retrofit condition in Table 4-20, the value is the total input heat from Table 4-19:  2.475,000 Btu is divided by the post-retrofit burner efficiency (manufacturer’s reported efficiency) of 0.68 then by the 700 lb. of product heated:

2,475,000 Btu (Table 4-19) / 0.68 (Efficiency) = 3,639,706 Btu

For the pre-retrofit case:  the total value is divided by the efficiency (0.53) and then multiplied by the ratio of the total weight of support material: 2.03.

(2,475,000 Btu / 0.53 ) * 2.03 = 9,479,717 Btu. (Slight difference in value in report is due to rounding of 2.03 factor)

#40516

13.
It appears that there is an error in calculating the “Adjustment Factor for Differences in Production”.  From the data presented, there was a higher output of parts per day before the retrofit than after (2 machines X 1558 parts per machine per day = 3116 parts per day vs. 2038 parts per day for the single new machine).  This should yield an adjustment factor of 0.65.  Is this correct?

No.  The descriptive text on page 4-54 may be somewhat unclear.  It is true that one Buhler machine was installed, and two Lester machines were removed as a part of this project.  However, considering this as a "one-for-two" replacement does not correctly put this project into the overall operational context.  Over several years, four Buhler machines were installed to replace five Lester machines.  Also, during that time, according to production records, the average output per machine increased from 1,558 parts per machine per day for the Lester machines to 2,038 parts per machine per day for the Buhler machines.  The average per machine output increased by 2,038/1,558 = 1.3, the factor used in the impact analysis in Table 4-36.

#41453

14.
Were both 100HP compressors still installed at the time of the site visit?  Was only one operating?

No.  One 100 hp compressor was still in place at the time of the site visit.  The unit is operated only for back-up, peaking, and emergency service.

15.
How do you justify reducing the measured energy use of one of the 100HP com​pressors by a factor of 4 (Load Factor=0.25)?

The compressor was monitored for a period of two weeks.  The compressor operated at an overall aver​age 75% load during the monitoring period.  However, when the monitoring result was discussed with the plant operating staff, we were told that the compressor was brought on line for several days during the period to provide air for maintenance support.  When this issue was discussed with plant operating staff, they stated their belief that the monitoring period was not representative for the 100 hp compressor and suggested that a value of 0.25 was more representative of the annual average load for the 100 hp compressor.

16.
In Table 4-50, what does Product A and Product B refer to?  Were they producing the same mix of products before the retrofit?  Does it take the same amount of energy to produce the two different products?

Products A and B are the two products manufactured at the plant.  They are pieces which eventually fit together to form a single unit.  The quantity of “A” and “B” units is roughly the same before and after the project  (See Table 4-50 - a 4% increase in the average number of total units occurred).  Because the  “A” and “B” units fit together, the ratio of “A” to “B” is also fairly consistent.  Because the production quantity was fairly constant and the production ratio was constant, we did not attempt to identify the unit energy for each product separately.

17.
What does the asterisk in Table 4-50 refer to?

The asterisk was intended to refer to a footnote at the bottom of the table (which was omitted) which should say "Detailed electric bill not available.  kWh estimated from total payment."

#45635

18.
How does the new automatic ingot loader pre-heat the ingots?  Is it using electric energy or is it somehow capturing waste heat?

The ingots are melted in open-top "pot" furnaces.  The automatic ingot loader suspends an ingot just above the top of the molten metal for several minutes to preheat it with waste convective and radiant heat from the molten material prior to slowly immersing the ingot into the molten metal in the pot.  The pre​heating is done with waste energy which would otherwise be made up with electricity.

Motors

19.
How many Variable Frequency Drives were installed, comprising how many measures, at how many sites, for how many customers?  Are all of them considered in the “Large Motors” category?

Six variable frequency drives (VFD, ASD) were installed for five participants as defined by PART.  Four were in the Large Motor category with total gross ex ante savings ranging from 243,454 to 2,026,332 kWh per year, and two were in the Small Motor category with gross ex ante kWh savings of 71,454 and 93,562 kWh per year.

To:
Gail Bennett, SDG&E

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
May 11, 1998

Subject:
Data Request #2 for SDG&E Study #995:  Industrial Sector

Data Request #2:

Utility:  San Diego Gas and Electric

Study ID: 995

Program and PY:  Industrial Energy Efficiency Incentives Program;  PY96

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

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

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

1.
Inconsistencies in Reporting of Load Impacts

The response to Data Request #1 did not adequately explain the differences in the load impact estimates as they are reported in various places.  You must provide data for and an explanation of your calculations and how you arrived at your savings claim for this program.  The study does not support the load impact claims that are made in your 1998 AEAP filing.  Furthermore, there are inconsistencies between the study, numbers that you provided in response to Data Request #1, and the Table 6 entries in Appendix B of the Study.  For example, the following tables show the inconsistencies of the savings claims from these various sources for kWh impacts.

Table of Ex-Post kWh Load Impacts


Process
Lighting
Motors

Source
Gross
Net
Gross
Net
Gross
Net

Study #995
10,255,814
9,733,188
5,538,477
4,652,320
2,720,774
1,460,754

Table 6 (App. B)
10,609,464
10,185,085
21,891
18,388
28,049
15,146

1997 AEAP (App. A)
11,345,506
11,118,596
7,483,392
6,435,718
3,387,478
2,540,609

1998 AEAP
10,963,113
10,414,957
27,439,107
23,048,850
2,824,262
1,525,101

Table of Designated Units

Source
Process
Lighting
Motors

Study #995
21
25,174,895
3780.5

Response to DR#1
29
25,651,297
4955.5

Table 6 (App. B)
30
Not Possible to Determine
3780.5

1997 AEAP (App. A)
31
124,723,215
5144

1998 AEAP
31
124,723,215
5144

The claim in the 1998 AEAP for Lighting kWh is 5 times the savings number evaluated by the Study.  The number of designated units is also different by a factor of 5.  Explain these inconsistencies and explain why the 1998 filing claims higher impacts than those documented by the Study.  Provide additional data to back up any claims not supported by the Study.

2. Persistence of Savings

Provide a table including Project ID#, type of measure, and claimed Measure Life.

The 1998 AEAP filing shows diminishing savings over time.  How was measure persistence calculated?  Provide the data and calculations which led to these claims.

3. Sampling Issues

Tables 3-3 and 3-4 show the Lighting Measure Sample strata.  The numbers of participants in the various strata shown in the 2 tables contradict one another.  Please clarify the data shown in these tables.

It appears that a stratified sampling strategy was used to select the study sample for Lighting Measures, however it is not clear whether or not the results were weighted by strata.  If case weights were used, what were they?  If no weighting scheme was used, why not?

4. Project Files

Please send copies of all project files that document the claims for all sampled Process Measures and Large Motor Measures.

5. Ex-Ante Lighting Load Impacts

In Data Request #1 I asked, “How were the ex-ante lighting load impacts calculated?”  You responded, “Ex-ante load impacts were calculated using the tracking system estimates for the study group.”

My follow-up question is how were the tracking system estimates for the study group calculated?  What I am trying to determine is how the ex-ante numbers were determined, what calculation methodology was used?  Please provide data.

6. Lighting Realization Rates Greater than 1

I am concerned with cases where the lighting audit revealed a realization rate greater than 1.  It appears that the field auditor searched for and counted specific higher-efficiency lighting fixtures.  Sometimes the auditor knew exactly what area of the building to look in, and sometimes the auditor had to review the entire building and interview the occupants about the location of the rebated measures.  If the auditor found more efficient fixtures than were listed in the file, the measure was assigned a realization rate greater than 1.

There are a couple of possible situations where this would be an incorrect evaluation.  If the customer installed a higher density of efficient fixtures in the same area as covered by the rebate, then the savings from this measure would be reduced, since the occupant would be using more lights to illuminate the same area.  This would lead to a realization rate less than 1.

Furthermore, if the lighting retrofits were part of a multi-year program by the customer, then there may be areas of the building that already had efficient fixtures installed before the rebated fixtures were installed.  In some cases these other efficient fixtures may have already been counted by a previous program evaluation.  Therefore, if the auditor counted efficient fixtures in areas which were not specifically covered by this years rebate program, it is possible that these fixtures were already in place and not effected by the Program, or that they are being double counted from an earlier Program.

The only way to achieve a Realization Rate greater than 1 for a lighting retrofit is if the customer decided to treat a larger area than was agreed upon under the Program, and did not receive a rebate for this added area.

Send full data files for any lighting measure with a realization rate greater than 1.
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Memorandum

DATE:
June 11, 1998

TO:
Jon Heller, Ecotope

FROM:
Gail Bennett

RE:
Response to Data Request #2 for SDG&E Study ID No. 995

The following is our response to Data Request #2 for SDG&E Study ID No. 995.  Each question is listed in its original form in blue type.  The response is shown in black italic text following each question.

Data Request #2:

Utility:
San Diego Gas and Electric

Study ID:
995

Program and PY:
Industrial Energy Efficiency Incentives Program;  PY96

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

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

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

ISSUE 1.
Inconsistencies in Reporting of Load Impacts

The response to Data Request #1 did not adequately explain the differences in the load impact estimates as they are reported in various places.  You must provide data for and an explanation of your calculations and how you arrived at your savings claim for this program.  The study does not support the load impact claims that are made in your 1998 AEAP filing.  Furthermore, there are inconsistencies between the study, numbers that you provided in response to Data Request #1, and the Table 6 entries in Appendix B of the Study.  For example, the following tables show the inconsistencies of the savings claims from these various sources for kWh impacts.

Table of Ex-Post kWh Load Impacts


Process
Lighting
Motors

Source
Gross
Net
Gross
Net
Gross
Net

Study #995
10,255,814
9,733,188
5,538,477
4,652,320
2,720,774
1,460,754

Table 6 (App B)
10,609,464
10,185,085
21,891
18,388
28,049
15,146

1997 AEAP (App. A)
11,345,506
11,118,596
7,483,392
6,435,718
3,387,478
2,540,609

1998 AEAP
10,963,113
10,414,957
27,439,107
23,048,850
2,824,262
1,525,101

Table of Designated Units

Source
Process
Lighting
Motors

Study #995
21
25,174,895
3780.5

Response to DR#1
29
25,651,297
4955.5

Table 6 (App. B)
30
Not Possible to Determine
3780.5

1997 AEAP (App. A)
31
124,723,215
5144

1998 AEAP
31
124,723,215
5144

The claim in the 1998 AEAP for Lighting kWh is 5 times the savings number evaluated by the Study.  The number of designated units is also different by a factor of 5.  Explain these inconsis​tencies and explain why the 1998 filing claims higher impacts than those documented by the Study.  Provide additional data to back up any claims not supported by the Study.

RESPONSE

The annotations below show XENERGY’s clarifications. 

Table of Ex-Post kWh Load Impacts


Process
Lighting
Motors

Source
Gross
Net
Gross
Net
Gross
Net

Study #995
10,255,814 (1)
9,733,188
5,538,477
4,652,320
2,720,774
1,460,754

Table 6 (App. B)
10,609,464 (2)
10,185,085
21,891 (5)
18,388
28,049 (8)
15,146

1997 AEAP (App. A)
11,345,506 (3)
11,118,596
7,483,392 (6)
6,435,718
3,387,478 (9)
2,540,609

1998 AEAP
10,963,113 (4)
10,414,957
27,439,107 (7)
23,048,850
2,824,262 (10)
1,525,101

(1) 10,255,814 = 29 participants x DUOM

(2) 10,609,464 = 30 participants x DUOM (used number of measures in Process Table 6, Row 6A)

(3) 11,345,506 = 365,984.07 x 31 (from revised Table E-3, First Claim, 1998 AEAP)

(4) 10,963,113 = 353,648.80 x 31 (from Table E-3, Second Claim, 1998 AEAP)

(5) 21,891 = Total kWh saved divided by participants = 5,538,477/253

(6) 7,483,392 = 0.06 x 124,723,215 (from revised Table E-3, First Claim, 1998 AEAP)

(7) 27,439,107 = 0.22 x 124,723,215 (from Table E-3, Second Claim, 1998 AEAP).  We are still verifying that this result was calculated correctly.

(8) 28,049 = Total kWh saved divided by participants = 2720,774/97

(9) 3,387,478 = 658.53 x 5,144 (from revised Table E-3, First Claim, 1998 AEAP)

(10) 2,824,262 = 549.04 x 5,144 (from Table E-3, Second Claim, 1998 AEAP)

Table of Designated Units

Source
Process
Lighting
Motors

Study #995
21
25,174,895
3780.5 (3)

Response to DR#1
29
25,651,297
4955.5 (3)

Table 6 (App. B)
30 (1)
Not Possible to Determine
3780.5 (3)

1997 AEAP (App. A)
31 (2)
124,723,215
5144 (4)

1998 AEAP
31 (2)
124,723,215
5144 (4)

(1) 30 = number of study participants (used number of measures in Process Table 6, Row 6A)

(2) 31 = Difference is explained in the response to Data Request No. 1 as the result of using SITE_NBR as the identification number (ID #) in the ex post evaluation.  This results in several records from the tracking system being aggregated to the SITE_NBR level, thus reducing the number of projects from 31 to 29.

(3) Difference is explained in the response to Data Request No. 1 as the result of not including HP or large motors in the total HP.

(4) This is from revised Table E-3, First Claim, 1998 AEAP

ISSUE 2.
Persistence of Savings

Provide a table including Project ID #, type of measure, and claimed Measure Life.

The 1998 AEAP filing shows diminishing savings over time.  How was measure persistence calculated?  Provide the data and calculations which led to these claims.

RESPONSE

The database MSR_LIFE.XLS (attached in this e-mail) contains the following variables:

SITE_NBR: Project ID#

NEW_DESC: type of measure

EQUIP_LI: claimed measure life

ME_END_U: end use (as filed in the earnings claim)

The apparent diminishing of savings over time is a result of having different measures with different measure lives reported in specified Designated Units of Measurement under one end use.

Measure persistence is not part of the first year load impact calculations.  The retention and technical degradation parameters, components of persistence, are to be verified in the third year retention study.  However, measures that are no longer installed at the time of the first year load impact evaluations are designated with zero load impacts.  This then impacts the overall realization rate for the studied end use.

ISSUE 3A.
Sampling Issues

Tables 3-3 and 3-4 show the Lighting Measure Sample strata.  The numbers of participants in the various strata shown in the 2 tables contradict one another.  Please clarify the data shown in these tables.

RESPONSE

The population data (N) in Table 3-3 were taken from a Dalenius-Hodges stratification for strata with a bin-width of 5,000 kWh, while Table 3-4 used a bin-width of 250 kWh.  The strata boundaries shown in Table 3-3 were based on bin-widths of 250 kWh and are correct.  Table 3-4 shows the correct population data based on bin-widths of 250 kWh.  Table 3-3 should be changed to:

Table 3-3

Dalenius Hodges Strata Boundaries

PY96 Industrial EEI Program

Lighting Measures



kWh Savings Strata Boundaries

Stratum
N
Minimum
Maximum

1
141
281
3,700

2
65
3,701
15,600

3
47
15,601
589,110

Total
253
281
589,110

ISSUE 3B:  SAMPLING

It appears that a stratified sampling strategy was used to select the study sample for Lighting Measures, however it is not clear whether or not the results were weighted by strata.  If case weights were used, what were they?  If no weighting scheme was used, why not?

RESPONSE

The results were weighted using kWh savings as the weighting variable across the entire sample.

ISSUE 4.
Project Files

Please send copies of all project files that document the claims for all sampled Process Measures and Large Motor Measures.

RESPONSE

These project files were sent in a 3-ring binder to ECONorthwest on March 2, 1998, at the same time the impact evaluation was originally submitted; if you did not receive, please contact Joshua Faulk.

ISSUE 5.
Ex-Ante Lighting Load Impacts

In Data Request #1 I asked, “How were the ex-ante lighting load impacts calculated?”  You responded, “Ex-ante load impacts were calculated using the tracking system estimates for the study group.”

My follow-up question is how were the tracking system estimates for the study group calculated?  What I am trying to determine is how the ex-ante numbers were determined, what calculation methodology was used?  Please provide data.

RESPONSE

Standard lighting measures’ load impact calculations and assumptions were provided in Advice Letter 957-E-A/986-G-A (1996 DSM Program Activity and Expected Earnings, dated Febru​ary 1, 1996).  These approved load impacts were used in the first year earnings claim filing in the 1997 AEAP.  These then are the ex ante load impacts for the standard measures.

The calculation and assumptions for load impacts for custom measures are contained in the program files.  These load impacts were also used in the first year earnings claim filing in the 1997 AEAP.  The program files were made available to ORA for review in the 1997 AEAP as part of the first year verification effort and no adjustments were made.  These then are the ex ante load impacts for the custom measures.

ISSUE 6.
Lighting Realization Rates Greater than 1

I am concerned with cases where the lighting audit revealed a realization rate greater than 1.  It appears that the field auditor searched for and counted specific higher-efficiency lighting fixtures.  Sometimes the auditor knew exactly what area of the building to look in, and sometimes the auditor had to review the entire building and interview the occupants about the location of the rebated measures.  If the auditor found more efficient fixtures than were listed in the file, the measure was assigned a realization rate greater than 1.

There are a couple of possible situations where this would be an incorrect evaluation.  If the customer installed a higher density of efficient fixtures in the same area as covered by the rebate, then the savings from this measure would be reduced, since the occupant would be using more lights to illuminate the same area.  This would lead to a realization rate less than 1.
Furthermore, if the lighting retrofits were part of a multi-year program by the customer, then there may be areas of the building that already had efficient fixtures installed before the rebated fixtures were installed.  In some cases these other efficient fixtures may have already been counted by a previous program evaluation.  Therefore, if the auditor counted efficient fixtures in areas which were not specifically covered by this years rebate program, it is possible that these fixtures were already in place and not effected by the Program, or that they are being double counted from an earlier Program.
The only way to achieve a Realization Rate greater than 1 for a lighting retrofit is if the customer decided to treat a larger area than was agreed upon under the Program, and did not receive a rebate for this added area.
Send full data files for any lighting measure with a realization rate greater than 1.
RESPONSE

Data files for the participants with measures with realization rates greater than 1 are being sent to you separately via FedEx.

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


To: "Gail Bennett" <gbennett@sdge.com>

Cc: "Don Schultz" <schultzdk@msn.com>,


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

Subject: Data Request #3; Study 995

Date: Tue, 12 May 1998 11:01:58 -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

Gail -

I have a CD with data files documenting the IEEI program.  Please send a

written description of what is contained in each of these files so that I

may review them.

Jonathan

Note:

Response arrived by mail, it is included in the paper copy of this report.

To:
Gail Bennett, SDG&E

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
June 15, 1998

Subject:
Data Request #4 for SDG&E Study #995:  Industrial Sector

Data Request #4:

Utility:  San Diego Gas and Electric

Study ID: 995

Program and PY:  Industrial Energy Efficiency Incentives Program;  PY96

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

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

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

1.
Inconsistencies in Reporting of Load Impacts

The response to Data Request #2 did not explain the differences in the load impact estimates as they are reported in various places.  The study does not support the load impact claims that are made in your 1998 AEAP filing. 

Table of Ex-Post kWh Load Impacts


Process
Lighting
Motors

Source
Gross
Net
Gross
Net
Gross
Net

Study #995
10,255,814
9,733,188
5,538,477
4,652,320
2,720,774
1,460,754

Table 6 (App. B)
10,609,464
10,185,085
21,891
18,388
28,049
15,146

1997 AEAP (App. A)
11,345,506
11,118,596
7,483,392
6,435,718
3,387,478
2,540,609

1998 AEAP
10,963,113
10,414,957
27,439,107
23,048,850
2,824,262
1,525,101

Why are these impact claims different and how does one move from the study results (line 1) to the AEAP filing (line 4)?  Does this have anything to do with the fact that the designated units change very significantly between these various reports?  If so, WHY?  

Table of Designated Units

Source
Process
Lighting
Motors

Study #995
21
25,174,895
3780.5

Response to DR#1
29
25,651,297
4955.5

Table 6 (App. B)
30
Not Possible to Determine
3780.5

1997 AEAP (App. A)
31
124,723,215
5144

1998 AEAP
31
124,723,215
5144

The claim in the 1998 AEAP for Lighting kWh is 5 times the savings number evaluated by the Study.  The number of designated units is also different by a factor of 5.  What caused this dramatic increase???

2. Sampling Issues

It appears that a stratified sampling strategy was used to select the study sample for Lighting Measures, however it is not clear whether or not the results were weighted by strata as well as kwh.  There should be case weights used in reconstructing the load impacts on the population.  Were such weights used?  If case weights were used, what were they?  If no weighting scheme was used, why not?
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Memorandum

DATE:
July 10, 1998

TO:
Dave Baylon & Jon Heller, Ecotope

FROM:
Gail Bennett & Athena Besa

RE:
Partial Response to Data Request #4 for SDG&E IEEI Study ID No. 995

The following is our response to the second question on sampling issues of your Data Request #4 dated June 15, 1998, for SDG&E IEEI Study ID No. 995.

Data Request #4:

Utility:
San Diego Gas and Electric
Study ID:
995
Program and PY:
Industrial Energy Efficiency Incentives Program;  PY96
End Use(s): 
Lighting, Process, and Motors.

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

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

Question 2: Sampling Issues

It appears that a stratified sampling strategy was used to select the study sample for Lighting Measures, however it is not clear whether or not the results were weighted by strata as well as kWh.  There should be case weights used in reconstructing the load impacts on the population.  Were such weights used?  If case weights were used, what were they?  If no weighting scheme was used, why not?

Response:

The adjustment factors for Operating Hours and Measure Installation were weighted in the Final Report for Study I.D. No. 995 by taking a weighted average of the Survey Participants using ex ante gross kWh savings as the weighting variable.  The following equations show how the weights were applied.
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The appropriate stratum weights that are based on ex ante gross kWh savings are shown in Table 1.

Table 1
Stratum Weights

Stratum
Participant
Counts (N)
Sample Counts (n)
Ex Ante 
kWh Savings
Population Stratum Weights


Population
Sample Frame

Population
Sample Frame


1
153
141
4
272,513
250,341
0.034

2
80
65
6
660,407
517,442
0.083

3
64
47
47
7,044,418
3,778,610
0.883

Total
297
253
57
7,977,337
4,546,393
1.000

SDG&E Additional Comments:

Table 2 shows modifications based on the weighting issue and other additional modifications to SDG&E’s original estimates in Study ID No. 995.  The Notes section explains the modifications.

Table 2
Revisions


Study ID No. 995
Revised Calculations

Adjustment Factors



Hours of Operation
1.280
1.250

Measure Installation
0.967
0.953

Connected Watts
0.984
0.984

Total Adjustment Factor
1.218
1.172

Net-to-Gross
0.8434
0.8574

Sample Statistics



Total Ex Ante kWh Savings
4,546,408
3,839,211

Total Gross Load Impact (kWh)
5,537,324
4,500,285

Total Net Load Impact (kWh) 
4,670,179
3,858,544

Total Square Footage
4,468,867
6,454,825

Average Hours of Operation
5,740
5,923

DUOM
0.2159
0.1177

Earnings Claim
First Claim
Second Claim

DUOM
0.06
0.1177

Revised Realization Rate

1.96

Notes
The revisions to the reported adjustment factors and load impacts are the result of the following:

1. Sample weights were revised based on the ex ante gross energy savings for the participant population as defined by the Revised First Earnings Claim Table E-3 filing (Appendix A, Study ID No. 995).  The sample weights are in Table 1.  The three strata from Study ID #995 were maintained.  These weights were applied to estimate the adjustment factors for hours of operation and measure installation.

2. The Total Adjustment Factor is the product of the adjustment factors for Hours of Operation, Measure Installation, and Connected Watts.

3. The square footage for the study sample was updated to be consistent with the square footage reported in the Revised First Earnings Claim Table E-3.  These sites with updated square footage were limited to Exit Sign measures.

4. The revised DUOM of 0.1177 used to calculate the revised realization rate of 1.96 is the DUOM calculated for the sample.

5. At the May 20, 1998, CADMAC meeting, Don Schultz brought up the issue of spillover benefits and adjustments for incremental measure costs.  The following is an excerpt of that discussion from the CADMAC minutes:

“Schultz indicated there is a potential dispute he sees coming as a result of preliminary review of impact evaluations.  It looks as though spillover benefits are being claimed by PG&E and SDG&E (industrial sector).  It appears that benefits are being increased, but not the incremental measure costs, although he does not know for sure that costs are not being increased.  He wanted to alert utilities that this may be a point of litigation, and wants to determine if an adjustment is necessary.  Utilities need to confirm whether costs were adjusted or not.”

SDG&E responded to Schultz in an e-mail message dated June 18, 1998.  The following is the text of the message:

“Don,

Per your request at the May CADMAC meeting, we have looked into the relationship between the ex post NTG ratio, spillover effects and measure cost.

The net measure cost in Table E-2 is a function of the ex post NTG ratio (i.e., Net measure cost = ex post NTG x gross measure cost).  The gross measure cost comes from the first earnings claim.

With respect to the realization rates > 1.0 in the industrial lighting, in the sense that the measure counts are greater than the first claim, the NTG ratio does not include this "spillover effect".  Rather it is embedded in the ex post gross load impact estimates.  Therefore it does not impact the measure cost.

We are looking into methods for adjusting the measure cost with this "spillover effect" and will get back to you as soon as we have a proposal on how to deal with the issue.”

Our proposal on how to deal with this issue is to transfer the “spillover effect” in the gross load impact estimate to the net-to-gross ratio.  This is accomplished through the following steps:

(a) Letting the verified measure counts (ex post) have a ceiling of the of the quantity installed (from the First Earnings Claim), i.e., the adjustment  for the individual sites would not exceed 1.0.

(b) Recalculate the overall adjustment factor for the sample.

(c) The difference between the study adjustment and the revised adjustment factor from (b) for measure installations was added to the Net-to-Gross ratio.

Note:

Another partial response to this data request was sent by mail and received August 3, 1998.  It is included in the paper copy of this report.

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

To: <abesa@sdge.com>

Cc: <ecorona@sdge.com>

Subject: Data Request #5, SDG&E IEEI PY97 #995

Date: Wed, 15 Jul 1998 16:44:28 -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

Athena -

Gail Bennett is in our office today and asked me to direct this data

request to you and Eric Corona.  

I am reviewing the SAS files for the Industrial Lighting Measures for the

IEEI study #995.  I would like you to send me a list of variable

labels/descriptions so that I can tell what the variables are in these

files.  Some of them are obvious, but most of them are not.

Call me if you have a question about this request (206)322-3753.

Jonathan Heller

Note: 

Response arrived by mail and is included in paper copy of this report.

From david@ecotope.com Thu Jul 30 18:50:44 1998

Received: by mail.ecotope.com from localhost

    (router,SLMail V2.6); Thu, 30 Jul 1998 18:50:44 -0700

Received: by mail.ecotope.com from david

    (10.0.0.14::mail daemon; unverified,SLMail V2.6); Thu, 30 Jul 1998 18:50:43 -0700

Message-ID: <052c01bdbc26$22f36ec0$0e00000a@david>

From: "David Baylon" <david@ecotope.com>

To: "Gail Bennett" <gbennett@sdge.com>

Cc: "Don Schultz (E-mail)" <schultzdk@msn.com>,

    "Joshua Faulk" <faulk@portland.econw.com>,

    "Jon Heller" <jonathan@ecotope.com>

Subject: Data request #6 for IEEI Study 995

Date: Thu, 30 Jul 1998 18:54:20 -0700

MIME-Version: 1.0

Content-Type: text/plain;


charset="iso-8859-1"

Content-Transfer-Encoding: 7bit

X-Priority: 3

X-MSMail-Priority: Normal

X-Mailer: Microsoft Outlook Express 4.72.3110.1

X-MimeOLE: Produced By Microsoft MimeOLE V4.72.3110.3

Gail-

I realize this is a little late but we have come upon another question from

Study 995.

Would the utility or consultant please provide a brief explanation of the

sample design and the sampling plan.  It is not clear in the report what

methods for site selection were used.

Dave

David Baylon

Ecotope, Inc

206 322 3753 (Voice)

206 325 7270 (Fax)

david@ecotope.com
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Memorandum

DATE:
August 3, 1998

TO:
Dave Baylon, Ecotope

FROM:
Gail Bennett, Sempra Energy

RE:
Response to Data Request #6 for SDG&E IEEI Study ID No. 995

The following is our response to your data request dated Friday, July 31, 1998.  I renumbered it Data Request #6, as Jon and Athena used #5 on July 16, 1998.

Data Request #6:

Utility:
San Diego Gas and Electric
Study ID:
995
Program and PY:
Industrial Energy Efficiency Incentives Program;  PY96
End Use(s): 
Lighting, Process, and Motors.

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

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

8. Question:  Sample Design and Sampling Plan

I realize this is a little late but we have come upon another question from Study 995.

Would the utility or consultant please provide a brief explanation of the sample design and the sampling plan.  It is not clear in the report what methods for site selection were used.

9. Response:  Sample Design and Sampling Plan

The following describes the sampling approach used for Motors, Lighting, and Process measures.

Lighting:  As discussed in Section 3.2 of Study ID No. 995, the lighting sample design was a Dalenius-Hodges approach with the Neyman Allocation.  Three strata were identified based on gross ex ante kWh savings.  The stratum boundaries was determined through the Dalenius-Hodges approach, while number of sample points for each were determined through the Neyman Allocation scheme.  Given the study frame (N=253), three strata were identified, essentially small savings, medium savings, and large savings.

The following information is taken from Tables 3-3 and 3-4 in Study ID No. 995.

Strata
Boundaries
(kwh Saved)
Study Frame
(N)
Sample
(n)

1
0 to 3,700
141
3

2
3,701 to 15,600
65
4

3
15,601 to 589,110
47
47

Sites were selected for Strata 1 and 2 through random sampling within each Stratum, i.e., 3 sites were selected randomly from Stratum 1 and 4 sites selected randomly from Stratum 2.  A census was conducted on Stratum 3.

Process:  Sites were selected for Process measures by first sorting in descending order of ex ante gross kWh savings and selecting projects until the sum of the kWh savings and kW reduced exceeded 70%t of the total (i.e., 70% of 11,707,932 kWh saved and 70% of 3,231.16 kW reduced).  If there were multiple projects at a given site, then those projects were added to the sample.  For example, Participant 19 had three separate projects installed.  One project was relatively small and was not needed to meet the 70% threshold, however, the project was included in the evaluation since the site was already to be visited.  Lastly, the gas load impacts were sampled, starting with those sites in the previously selected sites, the ex ante gas load impacts were summed.  The projects with the largest ex ante gas load impacts were added to the sample until the 70% threshold is met.

Motors:  A stratified sample was developed with large and small motors.  There were three projects in the large motor category (3,028,423 ex ante gross kWh savings) and 94 in the small motor category (541,444 ex ante gross kWh savings).  A census was conducted on the large motor projects, and 54 projects were selected randomly from the 94 small motors.  The surveyed sites represent 90.5% of the total ex ante gross kWh savings for motor measures.

Appendix B: Responses to Data Requests

(Received by Regular Mail)

�	San Diego Gas And Electric. May 1, 1998.  James F. Walsh, Principle Attorney. Application before the Public Utilities Commission of the State of California.


� 	Ibid.


� 	See Data Request #1, Data Request #2, and Data Request #4, in Appendix.


�	SDG&E. Feb. 1998.  “1996 Industrial Energy Efficiency Incentives Program:  First Year Load 	Impact Evaluation – Final Report – Study ID No. 995.”  Page 3-7, 3-8.


� 	Ibid, Page 4-5.


� 	Ibid, Page 5-2.


� 	Ibid, Page 1-1.


� 	Ibid, Page A-2.


� 	Gail Bennett and Athena Besa. SDG&E. “Partial Response to Data Request #4 for SDG&E IEEI Study No. 995”. July 30, 1998.


� 	David Baylon and Jonathan Heller. Ecotope Inc. “Data Request #4 for SDG&E Study #995: Industrial Sector”. June 15, 1998.


� 	See Study #995, page 3-9.


� 	Gail Bennett and Athena Besa. SDG&E. “Partial Response to Data Request #4 for SDG&E IEEI Study No. 995”.  July 10, 1998.  Page 2, Table 2.


� 	Ibid, Page 2, Table 1.


� 	See Appendix: Partial Response to Data Request #4, July 10, 1998.  Gail Bennett and Athena Besa, SDG&E.


� 	George Peterson and Proctor, John: Proctor Engineering Group.  “Statewide Measure Performance Study #2: An Assessment of Relative Technical Degradation Rates”.  April 13, 1998.  San Rafael, CA.


� 	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.
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