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SCE - 1996 Earnings Verification


Introduction





The purpose of this report is to review the earnings and savings benefits claimed by Southern California Edison (SCE) before the Public Utilities Commission for the State of California for the 1997 Annual Earnings Assessment Proceedings (AEAP) for their Demand Side Management (DSM) Programs for the 1996 program year.  The claim was filed May 1, 1997 and the individual contents of the verification reports are included as Exhibits SCE/1 in support of the earnings claim.





As in past years, So-Cal Edison has obtained independent outside contractors to verify the savings claims for its various programs.  This included the development of statistical samples of the individual programs (stratified, binomial or simple random), in an effort to discern any systematic biases or overall errors endemic to any of these programs.





In February, 1997, representatives from ECONorthwest and ECOTOPE conferred with the utility program managers in an effort to ensure that the methodologies and statistical procedures used in the verification were consistent with accepted engineering practices and with the level of confidence and certainty required under the California PUC Protocols.  A representative from ECOTOPE participated in field verification procedures and file reviews, either with the designated contractor or independently, to ensure that standard procedures were followed and to provide a secondary verification review beyond that developed for the utility as a whole.





Virtually every shared savings and performance program for which SCE claimed earnings were verified by this process.  In most cases, the verification was conducted at the program level.  The results were then aggregated for the savings report and earnings claims preparation.  This process makes it somewhat difficult to directly compare the AEAP summary tables (E-3 Tables) and the verification results.  However, as part of the review of individual contractor reports, the savings verification process was directly observed at both the sampling and procedural levels.





For two programs (EEI and NRNC), some additional review was conducted by ECOTOPE and its consultants.  Certain adjustments were deemed appropriate based on additional engineering analysis on specific coupons.  In the case of nonresidential new construction, the consultants developed three verification ratios.  The utility chose to use the one verification ratio based solely on the paper review.  However, the field review made additional adjustments, and provided an additional level of review using a nested sample of buildings.  This resulted in a significantly different verification ratio.  In this case we used the results of the field review and recalculated the significance tests to confirm that the consultant’s recommendation was appropriate.  





In the case of the retrofit programs our review indicated that at least for the files we reviewed the use of “deferred” savings increased the savings claim in several files.  While we did not attempt to fully assess the impact of the deferred savings beyond the files we reviewed additional adjustments were calculated for those files resulting in moderate additional adjustments in the overall savings claims for the EEI programs. 





The summary of the results for all the reviewed programs is shown in Table 1.  Included in this table are the original savings claimed by SCE within its tracking system, the savings used by SCE to develop the E-3 Tables and earnings claim, and the subsequent adjustments made following further review of the independent contractor reports.





Table 1:  Gross Savings Verification Ratio (ECOTOPE to Savings Claim)











Program�
SCE


Claim�
Consultant Verification�
ORA Verification�
Verification Ratio1�
�
�
kWh


(000)�
kW


(000)�
KWh�
kW�
kWh�
kW�
kWh�
kW�
�
Performance Adder2�
�
Direct Assistance3�
1,531�
0.61�
1,531�
.61�
1,531�
0.61�
1.0�
1.0�
�
Refrigerator/


Recycling3�
42,220�
8.69�
41,376�
8.52�
41,376�
8.52�
1.0�
1.0�
�
Residential H.P. 3�
78�
0.03�
78�
0.03�
78�
0.03�
1.0�
----�
�
Pump Tests3�
26,500�
----�
19,100�
----�
19,100�
----�
1.0�
1.0�
�
Non-Res Svcs4�
395,801�
42.20�
332,027�
40.3�
332,027�
40.3�
1.0�
1.0�
�
Shared Savings�
�
AEEI5�
5,774�
.02�
4,736�
0.01�
4,736�
.01�
1.0�
1.0�
�
CEEI5�
57,025�
5.40�
54,872�
5.40�
54,341�
5.20�
.990�
.990�
�
IEEI5�
92,938�
6.60�
92,847�
6.50�
91,451�
6.40�
.984�
.984�
�
NRNC6�
39,957�
9.80�
38,443�
9.10�
36,708�
8.80�
.955�
.967�
�
Bidding


(all types)7�
79,924�
16.30�
81,940�
16.30�
79,924�
16.10�
.976�
.998�
�
1  Adjustments made by ORA to the SCE Consultants final verification ratio.


2  This verification includes some earnings under the RAEI shared savings mechanism.


3  Hummel Consulting, 1997


4  Pacific Consulting Services, 1997


5  Alternative Energy Services, 1997


6  Eley Associates, 1997


7  ADM Associates, 1997








The verification ratio shown in Table 1 reflects the alterations in gross savings in the EEI programs made as a result of the third-party review (by ECOTOPE) on the individual savings verifications presented by SCE’s consultants. The adjustments made to the NRNC program were the result of selecting the consultant’s alternative analysis, which included an additional field review which was not part of the verification ratio selected by SCE.





It is important to note that the AEAP filing (Exhibit SCE/1) does not correspond to the results of the verification review.  The utility conceded its error and revised the E-Tables.   While no alternative tables have been filed yet, the adjustments here are to the corrected E-Tables which were sent to us in electronic form after errors were discovered.





The net-to-gross (NTG) ratios published for this verification have generally come from previous measurement and evaluation studies in other SCE programs from prior years.  These NTG ratios will be re-evaluated in subsequent savings.  We have not made any adjustments at this stage.  However, we would like to point out that the ex ante NTG ratio for nonresidential new construction of .88 is based on a measurement and evaluation study completed prior to 1994.





In the most recently published study, ID 522, the NTG ratio was revised downward to .64.  This latter estimate better represents the current NRNC program than the previous estimate used in the First Year Earnings Claim.








Methodology





Third Party Review





SCE retained five consultants to verify various programs.  Generally, these consultants drew the samples to be used and set the protocol for the verification review.  ECOTOPE reviewed the sampling plans and sample sizes and approved the approaches to be used.





The goal of these samples was to provide a basis from which to assess the voracity of the savings claim.  This review took three forms:





•	Review of Procedures and Tracing Systems:





This process was the focus of most of the Performance Adder Program reviews.  The procedure reviewed documentation in each file and compared this documentation to the requirements of the protocol or the filed program design.  If all of the components of the program were present, the file was considered verified and the claimed savings in that file were accepted.  If some or all of the tracking information was missing, then the claim was considered invalid and adjusted to zero.





•	Engineering Review Of Documentation: 





This process went beyond the procedural verification and reviewed the specific content of the files for the voracity and defensibility of the savings claimed in each application.  The appropriate calculations were reviewed and generally compared with the recent utility filings and reasonable engineering practices.  If inadequacies or errors were found, an engineering adjustment was made to the savings claim.  These adjustments could, in principle, either raise or lower the savings claim.  The results of the verification were entered into a database for comparison with the utility’s claims and later calculation of the program verification ratio.





•	Field Review:





For a subset of some of the samples, the SCE consultants visited individual sites and inspected the installation and equipment directly.  Since these were relatively difficult and expensive, only about 30% to 50% of the sample actually were subjected to these onsite reviews.  For most programs, the field information was used to enhance the remaining engineering review by providing direct observation of engineering and operating assumptions.





ECOTOPE’s review of these verification activities included approval of sampling methodology, review of protocols for file reviews, and a direct assessment of engineering reviews sometimes recalculating and readjusting the findings.  The file and engineering conducted by ECOTOPE was generally performed on a small subset of the sample.  In some cases, our review was integrated into specific files; while in other cases, ECOTOPE made additional adjustments.





Sampling Methodology





There are generally two sampling methods employed by the SCE consultants: 





•	Stratified Random Sample.





This methodology uses the Dalenious/Hodges stratification scheme with a Neyman allocation of the random sample to optimize sample size over the particular population.  This method was used in all of the nonresidential earnings claims verifications, including nonresidential bidding.  Consultants were asked to achieve a minimum confidence interval of 90%, with a 10% significance test, as the basis for the stratification and sample size design.  Generally, the actual samples were drawn using a 95% confidence interval.





•	Binomial Sample.





This alternative methodology was used in the Performance Adder programs and in the residential programs.  This results in a non-stratified random sample which was tested against the characteristics of the population to establish the significance levels.  The basic premise of this sampling technique is that the variable of interest for purposes of verification is whether or not the files themselves comply with the minimum requirements for documentation and inclusion in the earnings claim.  In effect, the verification ratio describes the fraction of files complying with all documentation requirements.





Table 2 summarizes the sampling methodology used in each program.  A review of the consultant reports using both methodologies indicated that both the Daleneous Hodges method and the binomial sampling method were correctly applied and that the samples were of adequate size and construction to provide a confidence interval which conforms to the Protocols.





�
Table 2:  Sampling Methods





Program�
Method�
N


Pop�
n


Sample�
�
Direct Assistance�
�
- Cooler Management�
Simple random sample (binomial)�
8,705�
75�
�
- Evaporative Cooling�
Simple random sample (binomial)�
2,073�
75�
�
- Relamping�
Simple random sample (binomial)�
57,323�
150�
�
- Weatherization�
Simple random sample (binomial)�
1,381�
75�
�
- Refriger/Recycle�
Simple random sample (binomial)�
25,956�
100�
�
- Heat Pumps*�
Simple random sample (binomial)�
141�
50�
�
Pump Test�
Stratified random sample�
2,890�
77�
�
Non-Res Services�
Stratified random sample�
734�
94�
�
AEEI�
Census �
12�
12�
�
CEEI�
Stratified random sample�
312�
67�
�
IEEI�
Stratified random sample�
144�
44�
�
NRNC�
Stratified random sample�
130�
62�
�
Nonres Bidding�
Stratified random sample�
132�
51�
�
     *  No earnings claimed for this program.








Program Summary and Verification





The consultants conducted the review of the individual samples.  In some cases, ECOTOPE or others provided direct supervision.  However, in a limited number of cases, only a nominal review of survey instruments and/or a file review was conducted.  Direct third party review was conducted for the commercial and industrial EMHRP program, in which approximately 25 of the 37 onsite reviews were attended by ECOTOPE staff.  A separate file review was also conducted.  In the nonresidential new construction program, approximately 10 of the 25 onsite reviews were attended by ECOTOPE staff, and all of the file reviews were analyzed.  





Nonresidential New Construction 





In most cases, the consultants used the results of the ECOTOPE review as part of their savings verification and adjustment.  However, in the case of the nonresidential new construction program, the consultants proposed two alternative methodologies.  One of these took the onsite evaluation as a nested sample within the overall random sample.  In this case, a sample size of 25 buildings was used for the onsite survey and 62 (out of 130) for the overall review.  When taken separately, the significance level of adjustments to the population subjected to an onsite review could not be demonstrated.  However, when the onsite-reviewed projects are taken collectively as a staged review on the original sample, the verification rate was noticeably impacted.  The consultant calculated four different verification ratios; SCE chose the one ratio calculated solely on the basis of a paper review.  In reviewing both the substance and the methodology, we have concluded that the overall verification rate, which includes the onsite reviews as a nested sample, is the more accurate verification ratio.  The three calculated verification ratios are shown in Table 3.  The results in Table 1 reflect the adjustment made by ECOTOPE to the verification ratio used in calculating earnings claims.








Table 3:  Nonresidential New Construction DFE Savings Results





Method�
Verification Ratio�
�
Paper Review�
  .955*�
�
Field Review�
.962�
�
Combined�
    .919**�
�
*    Ratio used in utility earnings claim.


**  Ratio used in Table 1 adjustment.











EEI Programs





Two types of adjustments were made by ECOTOPE in addition to those made by the consultants prior to submission of their reports:  These adjustments are summarized in Appendix A.





•	The first adjustment affected those cases where deferred savings were significant.  One particular file was adjusted in which the deferred savings from the 1995 were enhanced by further deferred savings in 1996.  These savings do not reflect any adjustment in the processes in place, but merely an additional state-of-the-art production line which uses traditional practices.  Therefore, claiming this impact solely on the basis of deferred savings is not defensible.  Approximately half of the ECOTOPE adjustment made to this sector was due to this methodological error.





•	Engineering procedure disputes between ECOTOPE and its consultants and those employed by SCE accounted for the remainder of the adjustments made by ECOTOPE to this sector.





The savings results calculated by ECOTOPE and by the utility’s subcontractor are shown in Table 4.  The overall impact of these adjustments is approximately 1.6% of the commercial load impact claim and approximately 1.2% of the industrial load impact claim.











Table 4:  EEI Savings Results





Program�
AESC�
ECOTOPE�
�
Commercial�
.965�
.953�
�
Industrial�
.999�
.984�
�
Agricultural�
.820�
.820�
�






Nonresidential Bidding Pilot Program





A detailed review of the Nonresidential Bidding Pilot Program was conducted by the utility consultant using a stratified sample design.  This program included a substantial onsite verification done by the bidding contractors themselves.  The results of our independent review suggest that a verification ratio greater than 1 for this program, which seemed justified but the size of the adjustments were small and probably not statistically significant.





Recommendations





It is the recommendation of this review that the verification results shown in Table 1 of this report be used in generating the earnings claim adjustment for the SCE 1996 Claim.  This will result in an adjustment to the commercial energy efficiency to the CEEI program, the IEEI program, and the NRNC program.  The absolute values of the adjustment should be used for the Energy Efficiency Incentive Programs because the Nonresidential Bidding also impacts these earnings claims and they have not been adjusted in our review.








Analytical Procedures





Methodology and Significance Tests





For each sample, the individual consultants developed a methodology for comparing the results of the verification of each file with the ex ante gross savings claimed developed by the utility.  The results were weighted and summed, as were the utility claimed savings.  The ratio of these two sums is the verification ratio.  This ratio has a distribution and a T-statistic can be calculated to establish whether the ratio is significantly different from 1.  This significance test was not complete in every case, although the size of the adjustments was generally sufficient to allow the results to be accepted.





In the NRNC review (Eley Associates, 1997), two separate methods were used to establish adjustments.  The first method used the file review only to establish a significance adjustment.  The field review was then analyzed separately.  Due to the small size of the subsample, the overall T-statistic was calculated to be 1.3, but was not significant for the population as a whole.  However, the consultant combined the adjustments and arrived at a pooled verification ratio, which was significant and used the information collected in the field.  The utility elected to use only the initial engineering adjustment.  ECOTOPE made adjustments based on the combined methodology, which resulted in an additional 5% drop in the verification ratio.





In the Nonresidential Bidding review (ADM Associates, 1997), no significance tests were performed.  ECOTOPE did not accept the adjustment because it appears that it is small and unlikely to be significant.  Since the utility used the consultants findings and not their own tracking system results, this adjustment results in about a 2.5% reduction in claimed impacts for the Bidding program.





The Performance Adder programs (Hummel Consulting, 1997)  were generally sampled with a simple random sample.  Significance tests were conducted using a binomial expansion.  The results and significance tests were all sufficiently developed and documented to be acceptable. 





The Nonresidential Energy Management Services program was reviewed using a stratified sample.  The result of the verification review was nearly a 70% adjustment.  As a result, the lack of a significance test was probably irrelevant.  As a result, the findings were accepted.





Combining the results of the Nonresidential Bidding with the EMHRP program so that the results could be compared with the E-3 Tables was done by assuming the Bidding program only addressed commercial and industrial customers.  Thus, the difference between the verified EMHRP savings and the filed savings was assumed to come from the Bidding program.





Adjustments to the Savings Claim (E-3 Tables)





Table 5 shows the adjustments to the columns in the E-3 Tables associated with overall load impacts and impacts per designated unit.  The only programs adjusted as a result of the verification were the Commercial and Industrial EEI programs and the NRNC program.  All adjustments are made to the load impacts themselves.  No attempt was made to separately verify or adjust the designated units by either the SCE consultants or by ECOTOPE.





Table 5:  Nonresidential Program Verification


Program�
Mechanism�
Savings Claim�
Verified�
�
�
�
kWh


(000)�
kW


(000)�
KWh


(000)�
kW


(000)�
�
CEEI�
Bidding�
36,121�
7.63�
35,217�
7.53�
�
�
EMHRP�
54,872�
5.45�
54,341�
5.40�
�
�
Total�
90,993�
13.08�
89,558�
12.93�
�
IEEI�
Bidding�
45,612�
8.24�
44,517�
8.24�
�
�
EMHRP�
92,847�
6.50�
91,451�
6.40�
�
�
Total�
138,459�
14.74�
135,968�
14.64�
�
NRNC�
�
38,400�
9.35�
36,708�
8.81�
�






DSM Administration Costs





In Table 6 recorded costs and benefits data from the Annual Summary Report on Demand-Side Management Programs in  1996, 1995 and 1996 (Table E-1), are tabulated by utility.  The utility administrative costs and measurement costs (UAC) are presented as percentages of various normalizing quantities, including utility incentive costs (UIC), net incremental measure costs (NIMC), and net total resource benefits (NTRB), all of which are (arguably) alternative measures of the scale of the activities conducted by the utilities.  In the final panel of the table, these ratios are compared to the average of these ratios across the four utilities.  Only ratios that exceed the mean by more than 50 percent, or are smaller than the mean by more than 50 percent are flagged as, respectively, "high" or "low".  (Others cannot be calculated because the divisor is zero.)  Thus, the criteria for detecting deviations from typical practice are quite generous.





With these threshold values, SCE's administrative cost ratios are quite similar to those of other utilities.   The only area in which SCE's administrative costs are particularly high was the ratio of  UAC to UIC for Directory Assistance Programs.





In all, the comparison suggests that administrative costs were probably not reallocated inappropriately to Shared Savings or Performance Adder Programs.





�
Table 6: Peer Review of 1996 DSM Administration Expenditures


�





�
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�
Appendix A





The results of our review of individual applications resulted in additional adjustments to 


Southern California Edison's 1996 Nonresidential Energy Efficiency Incentive (EEI) Program, Verification Study Final Report, April 1997.  These adjustments are in addition to those made on the basis of corrections made by Alternative Energy Systems Consulting, Inc.  The individual cases are described below:








CIR Number C0081:





Four VSD components were inspected for fan control. The VSD operates like a two-speed motor. The AHU system utilizes constant volume with reheat. We assumed that the fans operated at 100 percent for a total 8760 hours per year. The proposed VSDs operated the fans at 100% during the day, and at 18% during nighttime hours. The savings accrue only during the night from 10:00 pm to 6:00 am.





Table A-1:  CIR Number C0081:


�
�
�
Baseline�
Proposed�
Baseline�
Proposed�
�
Motor HP�
Hours/yr�
Eff.�
Load Factor�
Load Factor�
kWh�
kWh�
�
60�
2920�
0.896�
0.9�
0.15�
131,283�
21,880�
�
60�
2920�
0.896�
0.9�
0.15�
131,283�
21,880�
�
100�
2920�
0.906�
0.9�
0.15�
216,389�
36,065�
�
40�
2920�
0.891�
0.9�
0.15�
88,013�
14,669�
�
�
�
�
�
�
566,968�
94,495�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
Savings:�
472,473�
�



The claimed savings of 932,515 kWh are overstated. 





CIR Number C0481





This measure is an installation of 4 variable speed drives on a cooling tower for a county hospital, consisting of:





Two VSDs control2 25 hp cooling tower motors that operate 4-5 months a year. Otherwise, they are off.  It replaced the function of two speed motors.


Two VSDs control 2 15 hp cooling tower motors that operate throughout the year.


At the time of the inspection, all four VSD were installed. The first two were off for the winter; the other two were at the following condition:





#1	33 Hz


#2	off





The adjusted savings are shown in Table A-2.





Table A-2:  CIR Number C0481:


Motor HP�
Hours/yr�
Eff�
Baseline Load Factor�
Proposed Load Factor�
Baseline kWh�
Proposed kWh�
�
25�
1420�
0.872�
0.5�
0.33�
15,185�
10,022�
�
25�
1420�
0.872�
0.5�
0.33�
15,185�
10,022�
�
15�
8760�
0.866�
0.9�
0.33�
101,873�
37,353�
�
15�
8760�
0.866�
0.9�
0.33�
101,873�
37,353�
�
�
�
�
�
�
234,116�
94,751�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
Savings:�
139,365�
�



The claimed saving is 327,804 kWh. The energy saving is overstated.





CIR Number I0341





The corporation recycles aluminum. In one stage of the recycling process, they removed the moisture and burn-off residual oil from the recycled aluminum. They refer to this stage as the chip dryer. They complete this task by using gas-fired burners with inclined rotating cylinders.  The capacity of the existing chip dryer is 5,000 lbs per hour. It uses three electric motors in the process:





ß	50 hp dryer motor


ß	10 hp after burner motor


ß	10 hp main burner motor





The capacity of the new chip dry is 15,000 lbs per hour, using several motors:  





ß	100 hp transfer motor with VSD controls


ß	20 hp and 5 hp, gas-fired, make-up burner motor with VSD controls


ß	125 hp dryer motor (older 30 years).


ß	5 hp vibrator motor.


ß	2 hp screw conveyor motor.


ß	5 hp inline conveyor motor.


ß	6 each, 3 hp vibration bag house motor.


ß	2 each, 5 hp screw bag house motor.


ß	125 hp bag house blower with VSD controls.





Because of the increase controls for current air pollution regulations, the electrical energy consumption per unit weight appears to be much higher than the existing system. Therefore, the new process is a less efficient system then the existing.  In addition, the calculation showed an unjustified savings of 12.9 kW and 777,962 kWh through deferred savings.  At the time we visited the site, the equipment was down for repairs. The plant engineer stated the maximum rate that the chip dryer could handle is 5,000 lbs/hour capacity. He hopes that it will achieve 15,000 lbs/hour capacity in the near future as designed.





The claimed saving is 513,713 kWh. The energy saving is overstated.





CIR Number I0401





This application was submitted for a pipe-welding shop. They replaced 8 Lincoln SAF-600 welders (motor m-g) with 8 Lincoln DC-600 welders (solid state). The existing welders are 30 or more years old, considerably older than their estimated equipment life.  Solid state welders have been on the market for several years. This measure is a low-cost investment for the company, with a simple payback of less than 4-months without SCE incentives. In addition, the energy saving seems out-of-line. Further investigation is warrant.  The claimed saving is 598,409 kWh. The energy saving is overstated.





CIR Number I1001





New bagging equipment was installed at this site. The seven installed components take plastic tubes from another process, then cuts and seals the plastic bags for the retail market.  The equipment was not operating during our site visit. However, the calculation for energy saving is based on 8760 hours with 90 percent operation. The owner of the equipment stated the equipment is down because it is between jobs.





An inspection of the name place information for four units indicated a connected load of 8600 watts. Three of the units did not have nameplates, but are smaller.  The actual load was assumed to be 80% of connected load through standard design practice, and 10% during idle. The actual energy use of the proposed equipment is 379,693 kWh as shown in Table A-3.





Table A-3:  CIR Number I1001


Load (W)�
Hours/yr�
Load Factor�
kWh�
�
8600�
7884�
0.8�
54,242�
�
8600�
7884�
0.8�
54,242�
�
8600�
7884�
0.8�
54,242�
�
8600�
7884�
0.8�
54,242�
�
8600�
7884�
0.8�
54,242�
�
8600�
7884�
0.8�
54,242�
�
8600�
7884�
0.8�
54,242�
�
�
�
�
379,693�
�



The baseline equipment is not documented, making it impossible to verify savings.  However, the coupon indicated the following calculation:





Direct Savings: 52 Kgs/hr x (0.846 - 0.6) kW/Kgs x 0.90 LF x 8760 hrs


Deferred Savings: (300 - 52) Kgs/hr x (0.846 - 0.6) kW/Kgs x 0.90 LF x 8760 hrs.


The owner indicated the equipment selection was made by comparing the energy consumption between two models.  Dick Sterret of AESC stated that the Deferred Savings calculation was derived by comparing the existing equipment and the new equipment. However, the new equipment has augmented rather than replaced existing equipment.  There are several areas of concern regarding this project:





ß	Connected load and load factor is too high based on standard design practice and periods of idle.


ß	The baseline equipment assumptions for the direct equipment are not documented.


ß	The operating period of 8760 hrs per year with 10 percent down time is too high.


ß	The deferred saving is unsubstantiated since the new equipment does not replace existing equipment.





The claimed saving is 412,800 kWh. The energy saving is overstated.





CIR Number I883X





This firm claims platinum from raw materials. Security is high, making it difficult to move through the plant. The measure retrofitted the luminaries with T8 lamps and electronic ballasts; and replaced exit signs with LED lamps.  Two discrepancy were found:





ß	The coupon stated 222 F32T8 lamps in Measure I8832. This is a clerical error. The number of lamps should be 444.


ß	A small number of fixtures were switched from (4) F40T12 to (4) F32T8, not to (2) F32T8. This occurred in the production area only.





The claimed saving is 139118 kWh. The energy saving should be adjusted.





CIR Number I900I





This coupon involved replacing two machines with a single machine that reduces the thickness of rolled steel.  The energy calculations contain factors for steel wastage, thickness controls and partial loading. The waste from the Single Stand is approximately 5-10%. The savings are from lower wastage, higher efficiency motors, better controls, and higher production rate.





During the on-site inspection, the present 5 Stand Set was retrofitted with the new motors and controls. The Single Stand set was in production.  One Thyrister Power Converter was inspected. It was rated at 6900 volts, 2710 kVa.  The proposed 5 Stand Set was not in production. It is schedule to go on-line in April.  The results of the onsite inspection are indicated in Table A-4.














Table A-4: CIR Number I900I


�
Motor (HP)�
Production (Tons/yr)�
Hrs�
Motor HP�
Load Factor�
Use Factor�
Efficiency�
Energy�
�
Present 5 Stand Set�
16,400�
457,000�
5642�
16400�
0.75�
0.5�
0.9�
28,761,035�
�
Present Single Stand�
10,000�
393,000�
8400�
10000�
0.75�
0.45�
0.95�
22,262,211�
�
Proposed 5 Stand Set�
28,670�
850,000�
6000�
28670�
0.65�
0.5�
0.95�
43,901,315�
�
Savings�
�
�
�
�
�
�
�
7,121,931�
�



The adjusted claimed savings indicated AESC is 7,131,500 kWh was not adjusted. However, further investigation on the assumptions used for production hours, use factor, efficiency and load factor is warranted.
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