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1994 industrial Energy Efficiency Incentives Programs 1994
First Year Load Impact Evaluation and Retention Studies (Study ID No. 926)

Executive Summary

These studies were conducted to determine the first year load impacts for SDG&E’s industrial customers
only, who are a subset of all the nonresidential customers who participated in SDG&E’s 1994
Commercial/Industrial/Agricultural (C/I/A) Energy Efficiency Incentives Programs. The C/I/A Energy Efficiency
Incentives Program helps customers reduce energy costs and increase energy efficiency at their facilities. There are
four major end uses covered by this report. They are (1) lighting, (2) motors, (3) process, and (4) miscellaneous
measures. The total number of industrial participants can be disaggregated by end use as follows:

Industrial Participants No. of
Participants
Lighting Only 61
Motor 38
Process 12
Miscellaneous 79
Total 190

The lighting study employed a load impact regression model. The results show that the realization rate
for the gross load impacts was 119.8%. The net-to-gross ratio was derived using the commercial lighting results

from SDG&E’s 1994 Commercial Energy Efficiency Incentives Program First Year Load Impact Evaluation and

Retention Studies, Study ID No. 923 (February 1996). This resulted in a realization rate of the net load impacts of
89.5%.

The motors study showed a realization rate of approximately 72%. This drop is being accounted for only
by the change in the total run hours based on the customer’s reported usage.

The process study shows an overall realization rate of approximately 86% for gross energy savings and
approximately 90% for the gross demand savings.

The retention rate for the miscellaneous measures was estimated to be 100%.
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1994 Industrial Energy Efficiency Incentives Programs 1994
First Year Load Impact Evaluation and Retention Studies (Study ID No. 926)

Organization of Report

The report is organized into several sections.

Overview: This section presents the program description, a discussion of the participant
database and data collection.
Lighting: This section discusses the regression models and results obtained for the first

year load impact study for lighting.

Motors: This section contains the first year load impact study for industrial motors

Process: This section contains the first year load impact study for industrial processes
conducted by Xenergy

Miscellaneous Measures: This section contains the first year retention study conducted by Xenergy, Inc.
on miscellaneous measures.

Appendices: This section contains all the appendices referenced throughout the report.

Reporting Requirements: This section contains M&E Protocols Tables 6 and 7 for the various end uses.

Organization of Report Page 2
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1994 Industrial Energy Efficiency Incentives Programs 1994
First Year Load Impact Evaluation and Retention Studies (Study ID No. 826)

Overview

Program Description

San Diego Gas & Electric offers the Commercial/Industrial/Agricultural (C/I/A) Energy Eﬂ'lciehcy
Incentives Program to help nonresidential customers reduce energy costs and increase energy efficiency at their
facilities. The C/I/A Energy Efficiency Incentives Program, supported through audit programs, Energy Services
Representatives, and Account Executives, provides cost-effective DSM energy savings when existing customers
have retrofit opportunities. SDG&E has three main marketing delivery mechanisms for providing incentives for
retrofit or replace-on-burnout applications: (1) Commercial/Industrial Incentives Program. (2) Power to Save
Program, and (3) Commercial Rebates Program. Through this marketing strategy, SDG&E is provided the
flexibility needed to encourage the adoption of energy efficient measures that would not otherwise be installed by
customers due to economic market barriers.

C/1 Incentives. This program typically targets the large customer where SDG&E’s Account Executives
are involved in assisting customers with major retrofit applications. This program offers customers incentives for
the installation of standard mechanical and complex custom energy efficient measures. Energy efficient measures
that have been identified as cost-effective when applied to specific building types are categorized as standard
measures. Incentives are also available for measures on a custom basis providing the project meets the program
cost-effectiveness tests.

Power to Save. This marketing strategy offers customers incentives for the installation of energy efficient
lighting and mechanical technologies. This full service strategy focuses on standard and custom lighting
applications, as well as less complex standard and custom mechanical applications for all sizes of commercial and
industrial customers, but tends to accommodate medium/small commércial/industrial customers.

Commercial Rebates. These rebates are delivered through retailers/wholesalers who give commercial/
industrial/agricultural customers an instant incentive at the point of purchase. This program offers rebates to these
customers for the following measures: (1) high efficiency refrigerators, (2) compact fluorescent lamps, and (3)

energy efficient motors.

Program Description Page 3
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Sampling & Data Collection for the Lighting Study

Data Collection
Data for the impact analysis were obtained from the following major sources:
e Customer name, address, and installation date from the program tracking database;
s  Consumption history from the Customer Master File,

¢ Information on other changes for all assigned customers in the Participant Group were obtained
from a survey conducted on the account executives

e Hourly weather data for three climate zones from NOAA files; and
¢ Retention information on “miscellaneous measures.”

The following diagram describes the flow of data into the final new impact results:
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Participant Database
A total of 61 industrial customers were identified in the 1994 Commercial/Industrial database. The 61
participants installed a total of 131,608 installed measures. An attempt was made to include all participants in the

analysis.

Account Executive Survey

SDG&E conducted an internal survey of all Account Executives who had 1994 DSM Program
Participants. The survey was used to identify any impacts on consumption due to any changes (DSM or non-DSM)
with respect to the company that may impact the way the company used energy from January 1993 through
September 1995, covering the study period. This survey covered both commercial and industrial customers.

Approximately 793 surveys were sent out to 27 Account Executives with a cover letter explaining the
survey. A total of 416 surveys or 52% indicated that there was “no change at all” to the company or how the
company does business. There were 37 (5%) non responses. Forty-three percent of the responses reported some

type of change to the company (hiring, layoffs. elimination of shifts, addition of shifts, or other) or changes to

Sampling & Data Collection for the Lighting Study Page 4
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equipment (HVAC, lighting, process, refrigeration, or other). This information was incorporated in the analyses
for lighting and HVAC.

Billing and Weather Data

Hourly weather data were estimated from daily highs and lows from NOAA data files and converted to
heating and cooling degrechours (with a base of 65 degrees Fahrenheit). These were matched to consumption data
from the Customer Master File by billing cycle and climate zone for each household. For each customer in the
participant and comparison groups, consumption data and weather data covered the period beginning January 1993
through October 1995.

Discussion of M&E Issues

Tables 6 & 7 of the M&E Protocols Reporting Requirements
Table 6 and Table 7 for Motors, Process and Miscellaneous Measures were not completed. The motors
and process verified all industrial participants for these end uses. The results of these studies are documented in

their respective sections.

Industrial Lighting Net-to-Gross Ratio
The M&E Protocols do not require a comparison group to determine the net-to-gross ratio for the load

impacts of industrial end uses. SDG&E has derived a net-to-gross ratio in its 1994 Commercial Energy Efficiency

Incentives Program First Year I.oad Impact Evaluation and Retention Studi¢s, Study ID No. 923 (February 1996).

This was the net-to-gross ratio that was applied to derive the net-to-gross ratio for the industrial lighting load

impacts.

Industrial Motor End Use

Industrial motors, as a stand alone end use, is difficult to identify since motors are typically associated
with another end use such as pumping, HVAC, or process. On site engineering analysis and verifications or
customer surveys provide more accurate information as to the true end use associated with the motor. However, in
the first earnings claim, when the E Tables are being completed, this kind of information may not be available.
These results do not apply to motors that have been identified as part of another end use, such as pumping, HVAC,

Or process.

Discussion of M&E Issues : Page 5
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1994 Industrial Energy Efficiency Incentives Programs 1994 ’
First Year Load Impact Evaluation and Retention Studies (Study ID No. 926)

Industrial Lighting End Use

The Regression Model
The General Model

The Individual Elements of the General Model
Regressions will be constructed for customers indexed by i, using monthly data (indexed by t). Equation 1
is the broadest form of the customer regression equation, with three right-hand side components X, W, and S, and

the usual disturbance term ¢, . Special cases of this general regression model will be applied for participants, for
the lighting and HVAC end uses.
Equation 1 (The General Structure of the Regression Equation)

kWh, = X, + W, +S§; +¢;

Monthly electricity consumption (in kWh), is on the left-hand side of Equation 1 (adjusted for the length

of the billing cycle). The right-hand side of the equation is more complicated. The regression element X will have

the structure,
Equation 2 (The Non-Weather/Non-DSM Portion of the Regression Equation)

X =Boi +Byi(1) + ABoi(dy)

X, contains the intercept for the regression (B, ) and a trend term. In addition, if there is a change in
the regression equation (apart from the DSM activity yet to be discussed), the change to the intercept ( AB,; ) can be

included in the equation using the zero-one indicator variable d;,. As shown in Equation 3, W;, is simply

proportional to the cooling degreechour variable cdh,, .
Equation 3 (The Weather Portion of the Regression Equation)
Wi =Py (thn)
Equation 4 gives the key element of the equation—the DSM impact on the regression equation:
Equation 4 (The DSM Savings Portion of the Regression Equation)
Sy = pit(sit)

Equation 4 is consistent with a variety of well-known regression specifications for DSM impacts. The exact

structure of the variable s, is the heart of this report, and as such will be treated thoroughly later, for both

participants and nonparticipants. For now we will point out that s; can play the role of an ex ante calculation for

The Regression Model Page 6
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energy savings, in which case s, would take the form of an indicator variable scaled by the ex anfe estimate of

savings.

At this point we introduce the rho function p, . In the case of space-cooling savings we let rho vary with

cooling degreechours, as in Equation 5:
Equation § (The General Structure of the rho Function)
Pit = Pint +Pn(°dhin)
The rho function can play the role of the realization rate (defined as estimated savings as a fraction of the ex ante

calculation), although we will maintain a more flexible point of view.

If the realization rate is increasing over time (due, for example. to increases in the occupancy rate at a

customer’s site), we would have a true constant (pf};) and a trend term:
Equation 6 (The Non-Weather Portion of the rho Function)

Pio = Plo +Pio (1)
This yields the final structure for the rho function:

Equation 7 (The Final Structure of the rho Function)
Pi = P ‘*'P%(t)"'Pn(thn)

The Final Form of the General Model
Using Equation 2 through Equation 6 in Equation 1, we have the final regression equation that will be

used throughout the report (regressors are given in curly brackets):
Equation 8 (The Final Regression Equation)
kWh;, = Bo; +B; {‘} +ABy; {dn} +By {thn} +plo {Sn} +pho {(t)(sn)} +Pi {(thit)(sit)} +Ej
Equation 8 is a well-defined regression equation in seven cocfficients. In general, the equation allows for non-

DSM changes in the intercept, a general trend, weather influences, and weather-related and trended realization

rates. We now turn to special cases of this model.

The Regression Model Page 7
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Industrial Lighting End Use
The Participant Regression Model

The Regression Equation
At this point we will specify Equation 8 for lighting participants. In this context, there will be two exact
specifications. First, cdh, will be removed from the DSM portion of the model by imposing the constraint

P, =0, so that we now have the following regression equation for lighting participants:
Equation 9 (Lighting Participants—The Final Regression Equation)

kWh;, =B; + By {‘} + ABo; {dit} +Ba; {thit } + Pﬁ‘) {Sn} + Pﬁ) {(t)(s“ )} +€;
Second, we must exactly specify the DSM savings function s;; .

The exact specification for s; can best be understood by considering two important cases:

Case 1. The lighting participant experienced a single lighting retrofit.

Case 2. There has been more than one lighting retrofit at a site within the relevant time period.
In either case, the structure of the s, variable begins with the ex ante estimate of energy savings, available from
the program database. In Case 1, we have a single ex ante estimate st (annual kWh), in which case the

savings function (based on an equal distribution of annual hours over time),

Equation 10 (The Savings Function-Case 1)

5, = (_Si:;i‘_) (d}ighting) - (Si)(d:ighting)

where d!®"" is a standard zero-one indicator variable determined by the month of the lighting retrofit. In this
setting the monthly savings figure S; is simply a constant (at the customer level), so that we have the option of

estimating savings directly based on the indicator variable.
However, in Case 2 the aggregate ex ante monthly savings estimate is simply the sum of the individual

ex ante (indexed by j):

8;=YS;
i

Industrial Lighting End°Use Page 8
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Consistent with this, we would have several expressions with the same structure as Equation 10:

Equation 11 (An Element of the Savings Function-Case 2)

i = (S_:J;;_} (d :}‘ghting) - (Sij)(d !;tghling),

However, if we impose the assumption that the relevant regression coefficients are constant across j (this will
amount to assuming a constant realization rate for each job at the customer level), we have the aggregate savings

function,

Equation 12 (The Savings Function-Case 2)
Si = Z Sijt
i

Deriving Statistical Estimates of Customer Savings That are Comparable to Ex Ante Estimates
Ex ante savings estimates are certainly derived with a set of circumstances in mind (e.g., normal weather

conditions, a given level of building occupancy, etc.). When there is no variation over time in the DSM savings
portion of the model (when. for example, pﬁ) = 0 in the lighting model) this matter is inconsequential. However,
when there is trending we must make an assumption concerning the point in time at which the ex ante estimate of

savings applies. The statistical estimate for customer savings—based on the regression modei—will have the

form,

Equation 13 (The Statistical Estimate of Customer Savings)

S=fot+ pB()}s,

where, in this study, t* was taken to be the latest month in the customer’s sample (typically late 1995). We note

from this, that in this sctting. the rho function in Equation 7 (recalling the constraint p;, =0) is the realization

rate at the customer level, since the realization rate has the structure, §i / S;.

Accounting for Other Reported Changes

The last element of the regression is the simple indicator variable d;, . Most of the major lighting retrofit

jobs are associated with one of the company’s account executives. The account executives constitute a rich source
of information, available at reasonable expense and on a timely basis. The account executives were given a survey
concerning each of their retrofit jobs. The survey questions centered around non-DSM (“other”) energy-
consumption changes at the customer site in question. Nearly half of the surveys resulted in reports of other
changes. As a result, the goal was to find some systematic means of enveloping the impact of these changes on the

regression model, ending with a simple modification of the intercept term in AB; in Equation 8. The timing of

Industrial Lighting End Use Page 9
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the other change was actually estimated; the month during which the associated indicator variable d; took on the
value one (versus zero in prior months) was determined on a best-fit basis (along with the rest of the regression
parameters). However, in Case 1 above, the variables d;, and s; could be collinear if they were associated with
the same point in time. As a result, the search activity for d;, (the process of minimizing the regression’s residual

sum-of-squares by searching across months) was limited to outside of two months of the installation date (before
and after).

Estimation Methods

All regression equations were estimated at the customer level using ordinary least-squares estimation
methods. Based on general experience, data on retrofit completion dates (used in constructing the indicator
variable dl#""¢ ) were “discounted” somewhat: three months of data prior to the recorded inspection date were
excluded from the regression. This keeps the uncertainty associated with the completion date from seriously
biasing the estimation results. Equation 9 was the exact regression equation that was estimated, with Equation 13
the final result.

Although the details of the data will be discussed later, customer-specific regressions most often included
36 months of consumption, weather, and miscellaneous data, with a minimum of 12 months of pre-installation

data and a minimum of 9 months of post-installation data.

Designated Units of Measurement
The M&E Protocols require that the estimation results be combined with square footage data, hours of

operation data, and ex anfe estimates of savings. Based on reported customer square footage data F;, savings per
square foot, per 1,000 hours of operation would simply be (for an average annual hours of operation figure H ),
Equation 14 (Savings per Square Foot per 1,000 Hours of Operation)

= —12sti (1.000)
2F \H

The annual energy impact per square foot is a similar expression:

Equation 15 (Annual Savings per Square Foot)
12x Z§|
—_

X

i

SSQFT = -
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Finally, the average impact over participants is,
Equation 16 (Annual Savings per Participant)
n -~
12 x Z Si
i=1

S=-—1dl—
n

The M&E Protocols contain a requirement for the savings realization rate. At the gross-impact level, the

realization rate for lighting participants can be calculated according to,

Equation 17 (The Realization Rate for Lighting Participants)

S

_.M

o
1]

_.M

S.

1

Results

SDG&E believes that the regression models contained in this report proved to be effective in supporting a
large majority of the ex ante estimates of energy savings. However, the results from the models are disaggregated
by groups of electricity customers in a way that provides, SDG&E believes, the greatest amount of insight in terms
of both the strengths and shortcomings of the model. This group of customers is summarized as follows: customers
were grouped into those with estimated monthly kWh exceeding 300,000 kWh, and those below this mark. It
should be made clear that these groups were defined only after the regression results were examined. However,
SDG&E believes that these groupings are made in good faith, and in a way that shines the greatest light on the
empirical evidence for energy savings. SDG&E has attempted to undertake an intelligent line of research,
consistent with this position. It should also be noted that in the Results section which follows, enough information
is contained so that the reader can construct the relevant results in the absence of the disaggregation of customers
into groups.

Table 1 gives overall lighting results for the industrial sector, disaggregated into the two groups already
mentioned. The focus here will be on the main group where estimated monthly kWh consumption is below the
300,000 kWh level. The 51 participants in this study group were actually a 93% majority in an original group of
55 participants installing lighting measures (among those who had also met the criterion of less than 300,000
estimated kWh monthly consumption). Four participants were eliminated due to insufficient pre-retrofit or post-

retrofit data. The data attrition is summarized in the M&E Reporting Requirements Table 7, section B, part 3(a).

Results Page 11
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(Study ID No. 926)

Conditioned on the 300,000 kWh breakout, the lighting results are fairly strong,. although given the

standard errors, the estimates are more uncertain than in the commercial! case. According to Table 1, 119.8% of

gross kWh savings were verified within the group of 51, although the standard error around this figure is a sizable

37%. The gross impact per designated unit of measurement (kWh per square foot, per 1,000 hours of operation) is

0.71, somewhat higher (as a point estimate) than the commercial estimate.

Table 1 Industrial Lighting Results (Gross Impact)

Estimated Monthly kWh | Estimated Monthly kWh
(< 300,000) (> 300,000)

Participant Group

Estimated Impact (kWh per month) (377,915) (324,754)
Variance of Estimate 13,660,580.820 8,241.525.802
Ex Ante Estimate of Savings 315,423 151.797
(kWh per month)

Total Lighting Square Footage 1,598,124 488.000
Count 51 4
Annual Hours 3,984 3.513
Realization Rate (Gross Impact) 119.8% 213.9%)
Standard Error 37.1% 59.8%
Impact per Square Foot per 1.000 Hours 0.71 2.27
Impact per Square Foot (Annual kWh) 2.84 7.99
Avcrage Impact (Annual kWh) 88.921 974,262

11994 C ercial Energy Efficiency Incentives Pro
(February 1996).

First Year

d Impact Evaluation and Retenti

Studies, Study ID No. 923

Results
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Industrial Motor End Use

High efficiency motor measures are designed to target the nonresidential market in San Diego. Incentives
for these measures are provided through the three marketing strategies: C/I Incentives, Power to Save, or the
Commercial Rebates. The measures examined in this section are those that were incentivized through the Energy
Efficient Motor Rebate Program. This program provided rebates for Open Drip-Proof (ODP) and Totally Enclosed
Fan-Cooled (TEFC). 1200, 1800, and 3600 RPM, with a horsepower range of 1 to 200. Rebates were provided for
high efficiency motors that were immediately installed or placed in inventory. A total of 1,170 motors was sold
through this program for PY94; but only 64 motors bought by 38 customers qualified as industrial motors.

The number of participating motors for this study was so small that the scope of this study is limited to
verifying the ex ante assumption of the total annual run hours. All other ex ante assumptions were retained. All
these motors were assumed to have a total annual run hours of 4,000 in the first earnings claim. The methodology
used here is limited to the use of customer self-reported data and an inspection of the purchased motors at the
customer site.

Each customer provides the retailer at the point-of-purchase with the following information on the
Customer Enrollment Form: the end use for which the motor will be used and the total annual operating hours. An
inspector employed by SDG&E then verifies at a later date that the motor is indeed located on the customer’s
premise. The purchased motor must either be installed or in inventory. A copy of the Customer Enrollment Form
and the Inspection Form are provided in Appendix B.

The analysis shows that after recalculating the energy savings using the customer’s self-reported hours of
operation, it was determined that the overall realization rate, defined as the ratio of ex post estimate to the ex ante
estimate, is approximately 72%. The following table shows the recalculated estimated energy savings.

This analysis is limited in scope given the small number of motors that fall into this end use category and
the small energy and demand savings. Motor logger information would provide a more fine-tuned estimate of
hour-of-operation and diversity factor. Should this category be expanded in future program vears, it may be

prudent to invest in more detailed follow-up of the these motors.

Industrial Motors End Use Page 13
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INTRODUCTION

San Diego Gas & Electric (SDG&E) commissioned XENERGY Inc. to conduct load impacts of
its 1994 Industrial Energy Efficiency Incentives Program (IEEI Program). The measures were
installed to provide resource value by improving the energy efficiency of the facilities that
participated in the IEEI Program. XENERGY conducted the 1994 Industrial Energy Efficiency
Incentives Program First Year Load Impact Study of Industrial Process Measures, was the
evaluation of the load impacts of those industrial measures categorized as Process measures.

The overall objectives of the First Year Load Impact Study of Industrial Process Measures were
to:

e Evaluate the gross and net load impacts of the Process measures installed at these
facilities; and

e Verify the physical installation of the Process measures identified in the program tracking
system.

The remainder of this report is organized as follows:

Section 2 Results and findings
Section 3 Study methodology
Appendix A Net-to-gross interview guide

Appendices B-S Site specific analysis reports
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RESULTS

This section presents the results of the First Year Load Impact Study of Industrial Process
Measures conducted for San Diego Gas & Electric for industrial measures installed during the
Program Year 1994 (PY94).

2.1 OVERVIEW

Each of the 18 industrial process measures installed during PY94 were included in this study.
These measures were installed at 13 sites in SDG&E’s service territory. This section provides a
summary of the engineering analysis conducted for each measure. The detailed analysis for each
site can be found in Appendices B through S. The measures are identified by a four digit
identification number.

2.2 GRoss IMPACTS

This section presents the estimation of gross impacts of the Impact Evaluation of Industrial
Process Measures. Site specific engineering models and analysis were used to estimate the
impacts for the 18 industrial process measures installed under SDG&E’s 1994 Commercial and
Industrial Energy Efficiency Incentives Program.

The gross impacts for energy, demand, and natural gas were estimated ex post, where
appropriate. The ex post gross impacts were compared to ex ante impact estimates through
realization rates for each site.

2.2.1 Measure Descriptions

Table 2-1 provides a description of each of the 18 measures evaluated. Six installations were
considered new installations, five were retrofits of existing equipment, four were replacements of
worn equipment, and three were early replacements of existing equipment. The primary reason
for the retrofit of 13 measures was to reduce energy use. The remaining five measures were
installed to increase production or decrease non-energy operating costs.

As would be expected, a variety of measure types were installed. These ranged from
straightforward insulation of solution tanks to chemical machining processes to new applications
for thermal energy storage.

The measures accounted for almost 5.6 MWh'’s in total electricity savings, 839 kW’s in demand
benefits, and natural gas savings of 58,687 Therms per year.
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Table 2-1

Industrial Process Measure Project Descriptions

LD. # Project Description Type of Project Reason for Retrofit
1141 |Salt Water Crossover Retrofit Existing System Reduce Energy/Power Consumption
Piping
1196 |Ingot Loader New Installation Increase Production/Decrease Production
Cost
135¢ |High Efficiency Motor  |New Installation Reduce Energy/Power Consumption
1357 |Air Drier New Installation Reduce Energy/Power Consumption
1360 |Insulate Molding Retrofit Existing System Reduce Energy/Power Consumption
Machines
1365 |CO; Vaporizer Early Replacement Increase Production/Decrease Production
Cost
1366 |Ventilation Modification |Replacement Due to Wear  [Reduce Energy/Power Consumption
& Tear
1393 |Air Compressor New Installation Reduce Energy/Power Consumption
1425 |Thermal Energy Storage [Replacement Due to Wear  [Increase Production/Decrease Production
& Tear Cost
1427 |Boiler Stack Heat New Installation Reduce Energy/Power Consumption
Recovery
1451 150 Cycle Power Early Replacement Reduce Operating Cost (Other than
Converter energy)
1462 |Stoichiometric Burners  {Replacement Due to Wear  |Reduce Energy/Power Consumption
& Tear
1467 |Recuperative Burners Replacement Due to Wear  |Reduce Energy/Power Consumption
& Tear
1471 |Insulate Dip Tanks Retrofit Existing System Reduce Energy/Power Consumption
1495 |Replace Machining Eqmt. |[Early Replacement Increase Production/Decrease Production
Cost
1524 |Econo-Disk Flow New Installation Reduce Energy/Power Consumption
Regulator
1545 |VSD on CHW Pump Retrofit Existing System Reduce Energy/Power Consumption
1614 |Repair Air Lines Retrofit Existing System Reduce Energy/Power Consumption

2.2.2 Impact Analysis

‘The gross impact analysis was conducted using site specific engineering models. The analysis
used inputs that were verified by XENERGY’s project engineer through observation,

measurement, monitoring, site interviews, or other records provided during the evaluation. The
analysis for each site may be found in Appendices B through S.

Table 2-2 provides a summary of the gross impact analysis. The ex ante impact estimates were
obtained from the program tracking database and the ex post estimates were developed through
the engineering analysis of this study.
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Realization rates were estimated using the equation 2.1.

R=% (Eq. 2-1)
where, ‘

R = Realization rate for the measure,

P = Ex Post impact estimate for the measure, and

A = Ex Ante impact estimate for the measure.

As shown in Table 2-2, the realization rates range from 0.00 to over 3.00. Overall, a total of
savings of almost 4.8 MWh’s was estimated ex post. Thus, approximately 86 percent of the
ex ante electricity energy savings, 5.6 MWh’s, were realized during 1994 as measured through
this study. Similar results were found for electric demand benefits and natural gas savings.

Four sites comprised 75 percent of the energy savings. The realization rates for these four
measures were fairly high, ranging from 0.86 to 1.15.

—XENERGY




SECTION 2 RESULTS
Table 2-2
Summary of Impacts
Energy (kWh) Demand (kW) Gas (Therms/yr)
Project Real. Real. Real.

LD. # Description Ex Ante ExPost Rate |ExAnte ExPost Rate | Ex Ante ExPost Rate

1141 |Salt Water 1,294,068 1,117,065 0.86 147.7 162.2 1.10 0 0 N/A
Crossover Piping

1196 (Ingot Loader 291,600 267,264 0.92 48 0 0.00 0 0 N/A

1356 |High Efficiency 53,059 42,053 0.79 6.1 6.1 1.00 0 0 N/A
Motor

1357 |Air Drier 275,084 90,743 0.33 19.64 -13.7 -1.70 0 0 N/A

1360 |Insulate Molding 609,869 703,745 1.15 98.3 115.9 1.18 0 0 N/A
Machines

1365 |CO, Vaporizer 446,471 415,666 0.93 78.1 75 0.96 0 3,300 N/A

1366 |Ventilation 53,503 52,184 0.98 8.57 8.57 1.00 0 0 N/A
Modification

1393 |Air Compressor 202,261 27,277 0.13 28.8 30.6 1.06 0 0 N/A

1425 |[Thermal Energy 0 15,688 N/A 125 125 1.00 0 N/A
Storage

1427 |Boiler Stack Heat -1,492 -1,518 1.02 -0.25 -0.25 1.00 12,250 13,956 1.14
Recovery

1451 |50 Cycle Power 20,160 67,452 3.35 0 1.7 N/A 0 0 N/A
Converter

1462 |Stoichiometric 0 0 NA 0 0 N/A 9,333 30,658 3.29
Burners

1467 [Recuperative 0 0 NA 0 0 N/A 13,880 12,485 0.90
Burners

1471 |Insulate Dip Tanks 0 0 NA 0 0 N/A| 23,224 24273 1.05

1495 |Replace Machining 385,151 126,072 0.33 56.6 18.5 0.33 0 0 N/A
Eqmt.

1524 |Econo-Disk Flow 16,516 0 0.00 1.9 0 0.00 0 0 N/A
Regulator

1545 {VSD on CHW 167,486 162,315 097 16.4 -1.1 N/A 0 0 N/A
Pump

1614 [Repair Air Lines 1,790,634 1,712,580 0.96 204.4 217.3 1.06 0 0 N/A

Total 5,604,370 4,798,586 839.2 751.8 58,687 84,672

2.2.3 Deviations

The reasons for deviations between the ex ante and the ex post impact estimates are shown in
Table 2-3. The primary reasons for the measures with realization rates with larger deviations
from 1.00, e.g., less than 0.80 or greater than 1.10, are differences in the hours of operation or

other operational changes.

2-4
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Five measures had realization rates less than 0.80 for energy (kWh). In one case, LD. # 1524
(realization rate=0.00), the site was unoccupied and the measure was not in use. In another, 1.D.
# 1495 (realization rate=0.33), one of two machines retrofit is not being used due to the lower
production requirements. For LD. # 1393, the hours of operation were reduced from 6,000 to
4,000. This reduction represented an operational change from the assumed mode of operation
used for the ex ante estimate. Also, the compressor loading was underestimated and the control
unit doesn’t modulate as was expected. These factors combined to reduce the savings, thus
resulting in a low realization rate. An electric heater required for an air drier system for LD. #
1357 (realization rate=0.33), was not accounted for in the ex ante estimate. The hours of
operation for LD. # 1356 (realization rate=0.79) were overestimated, 8,760 versus 8,400, and the
duty cycle was high, 100% versus the 80% that was measured.

Two sites had realization rates greater than 1.10. In one case, LD. # 1360 (realization rate=1.15),
there were some differences in calculating the loads through measured pre-retrofit data. There
were several factors used to convert the logger data to electrical load (kW) that were not
consistently described during our analysis, thus resulting in differences in the realization rate.
For a second site, LD. # 1451, the manner in which the measure was used resulted in an
underestimation of the hours of operation. Thus, the measure is always producing savings.

2-5
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Table 2-3
Reasons for Deviations Between Ex Ante and Ex Post Estimates
Realization Rate
LD.# |Project Description| Demand Energy Gas Reason For Deviation Between
(kW) (kWh) (Thm) Ex Ante and Ex Post Estimates

1141  ]Salt Water Crossover 1.10 0.86 N/A |SDG&E methodology does not reflect system operation
Piping

1196 |Ingot Loader 0.00 0.92 N/A  [Very small difference

1356 |High Efficiency 1.00 0.79  N/A |Operating hours different from SDG&E estimates
Motor Operating conditions different from SDG&E projections

1357  |Air Drier N/A 0.33 N/A |SDG&E methodology does not reflect system operation

1360 {Insulate Molding 1.18 1.15 N/A |Operating hours different from SDG&E estimates
Machines

1365 |CO; Vaporizer 0.96 093  N/A |Very small difference

1366 [Ventilation 1.00 0.98 N/A |SDG&E methodology does not reflect system operation
Madification

1393  |Air Compressor 1.06 0.13 N/A |Operating hours different from SDG&E estimates

Equipment or system performance different from
SDG&E projections

1425 |Thermal Energy 1.00 N/A N/A |Equipment or system performance different from
Storage SDG&E projections

1427 |Boiler Stack Heat 1.00 1.02 1.14 |Equipment or system performance different from
Recovery SDG&E projections

1451 |50 Cycle Power N/A 3.35 N/A |Operating conditions different from SDG&E projections
Converter

1462 |Stoichiometric N/A N/A 3.29 |Operating hours different from SDG&E estimates
Burners Operating conditions different from SDG&E projections

1467 [Recuperative Burners N/A NA 0.90 |Operating conditions different from SDG&E projections

1471 [Insulate Dip Tanks N/A N/A 1.05 |Very small difference ‘

1495  |Replace Machining 0.33 0.33 N/A |Operating hours different from SDG&E estimates
Eqmt.

1524  |Econo-Disk Flow 0.00 0.00 N/A |Operating hours different from SDG&E estimates
Regulator

1545 {VSD on CHW Pump N/A 097  N/A |Very small difference

1614 |Repair Air Lines 1.06 0.96 N/A |Very small difference

2.3 NEeT-To-GRoOSS

As specified in the M&E Protocols, “Each utility must conduct an assessment of the extent to
which major measures that are being promoted in the Industrial EEI Program may have been
installed by some customers in the absence of a program. These studies should estimate the net-
to-gross ratios for the measures or end uses that comprise over 50% of the expected savings from
this program. These studies do not have to employ comparison group analysis. Other measures
can use the following default ratios: 1.0 for projects with a demonstrated payback of two years or
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more, 0.75 if the payback is more than 6 months and less than 2 years, and 0.4 if the payback
period is 6 months or less.”

The rules described in Table 2-4 were applied to each site for estimating the net-to-gross ratios
for each site. Information gathered through interviews with site staff and project documentation
were compiled to estimate the net-to-gross.

Table 2-4

Decision Rules For Estimating Net-To-Gross Ratio

Decision Parameters

Net-To Gross Ratio

#1

#2

1.00

If incentive reduced the simple payback
from an unacceptable level to one that is
acceptable in the customer’s decision
making process.

If customer stated that SDG&E made the
recommendation to install or consider the
measure, or there was evidence that
SDG&E was involved in the decision
making process, regardless of the
payback.

0.75

If simple payback was less than 2.0 years
but greater than six months, without
incentives.

If simple payback was not reduced to the
customers acceptable range for energy
saving projects, but the measure was
installed.

0.50

If simple payback was less than 2.0 years
but greater than six months, without
incentives, but there were other, non-
energy saving reasons identified for the
replacement.

0.40

If payback is less than 0.5 years without -

incentives.

0.00

If measure was installed prior to contact
with SDG&E or if the customer indicates
that SDG&E was not involved in the
decision making process.

Table 2-5 provides a summary of the net-to-gross estimation. The payback values were those
estimated during the project analysis phase.
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Table 2-5
Net-To-Gross Summary
¢ Project
LD.# | Description Interview Summary - Payback Net-To-Gross Ratio
and Rationale
1141 ;Salt Water One of the General Foremen indicated in an 1.44 w/o incentive. i0.75
iCrossover interview that the reason for retrofitting the salt 1.11 w/ incentive
Piping water circulation system was to save pump energy. Based on payback
The Crossover Piping System was the measure of period. ’
: choice by the yard personnel, and we do not believe
that they considered any other alternatives.
The facility uses a two-year payback threshold for
energy projects. '
1196 !Ingot Loader Interview with the Plant Casting Engineer indicated 3.87 w/o incentive. |0.75
that the retrofit was done to increase production and :3.59 w/ incentive.
to lower scrap rates. Energy conservation was a Payback not reduced to
secondary consideration. customer’s payback
threshold.
Customer’s criterion for energy conservation
projects is two-year simple payback.
1356 (High Efficiency : According to information gained in an interview with 2.85 w/o incentive. ;1.00
'Motor the, Senior Plant Engineer at the facility, changing of {1.96 w/ incentive.
the motor to an energy efficient one was done to save The incentive reduced
energy. the payback to within
the customer’s
The company uses a two-year simple payback acceptable range.
criterion for projects of this type.
1357 |Air Drier Interview with the Senior Plant Engineer for the 3.1 w/o incentive. :0.75
facility provided the following information: An Air 2.4 w/ incentive.
Dryer was required for plant operations. The more - Payback not reduced to
efficient unit was specified to improve energy acceptable range for
efficiency. Various types of Desiccant Dryers were customer, based on a
apparently the only alternatives considered. Unable one-year payback
to get a clear answer regarding the company’s criteria.
payback threshold for this type of project. Same
customer as 1.D. # 1356, where two-year simple
payback criteria was adopted for an energy efficient
motor.
1360 !Insulate The change was made to save energy on the 0.24 w/o incentive. | 1.00
Molding recommendation of SDG&E. It represents the only
Machines viable technology for this situation. The normal In spite of short
payback threshold applied by the company is two- payback, the
years. recommendation by
SDG&E was
instrumental in
installing the measure.
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Table 2-5 (continued)
Net-To-Gross Summary
Project
LD.# ;| Description Interview Summary Payback Net-To-Gross Ratio
and Rationale
1365 iCO, Vaporizer No interview was conducted with anyone from the  1.86 w/o incentive. :0.75
plant regarding the net-to-gross issues or the payback:1.49 w/ incentive.
criteria. Since the existing unit was in poor Based on payback less
condition, and did not have the capacity to meet the than two years and
plant’s peak demand, it would seem that a greater than six months.
replacement of the existing unit would have been
imminent. Whether the current configuration would
have been chosen cannot be answered.
1366 |Ventilation  Based on an interview with the Casting Engineer at 355 W/o incentive. 0.75
Modification the facility. the existi . . :3.27 w/ incentive
e facility, the existing unit was replaced because: Payback probably did
it was in poor condition and required high ayback probably ¢l
maintenance; it was no longer effective at removing not meet customers
mist from the air; the device had caused a fire; The payback criteria, bl‘lj;d
change to spot ventilation improved performance; Lne{isure was 1:stah
and the two smaller units had a lower capital cost unng a perioc when
than one large one. ?nomer measure was
installed at the same
site (I.D. # 1196),
indicating possible
SDG&E influence.
1393 |Air CompressoriAn interview with the Facilities Engineering 1.26 w/o incentive. ;0.75
| Manager for the plant yielded the following 0.46 w/ incentive.
: information: The new compressor was installed to Simple payback was
improve efficiency and reliability of the compressed within customer’s
air system. This particular compressor was chosen threshold.
because it offered the lowest annual energy
consumption of several units considered. Reliability
and efficiency considerations drove the replacement
project. The company generally uses a two-year
payback threshold for this type of project.
1425 [Thermal Interviews with the Facilities Manager for the Plant, (1.15 w/o incentive. :0.75
Energy Storage indicated the following: The reason to install the 0.79 w/ incentive.
Thermal Storage unit instead of the Refrigerated Simple payback was
Chiller was to shift load away from on-peak time of within customer’s
use periods and lower the cost of electricity. threshold.

Thermal Storage was determined to be the lowest life
cycle cost of the alternatives considered. The
company uses a two-year payback threshold.
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Table 2-5 (continued)
Net-To-Gross Summary
Project
LD.# | Description Interview Summary Payback Net-To-Gross Ratio
and Rationale
1427 |Boiler Stack  :Interview with the Plant Manager, indicated the sole 2.8 w/o incentives. ;1.0
Heat Recovery purpose of the retrofit was to save energy. - There 2.27 w/ incentives.
was no other viable technology available so none SDG&E received the
was considered. The company uses a payback proposal from
threshold of two years. It would have probably been equipment contractor
done even if no rebate had been available. and apparently was
involved in the decision
process.
1451 {50 Cycle Power:According to the Plant Engineer the retrofit was 2.25 w/o incentive. ;1.00
Converter made to eliminate the noise and maintenance 1.61 w/ incentive.
:‘ requirements of the motor-generator set, to relieve The incentive reduced
plant space, and to improve operating efficiency. payback to the
The company uses a criterion of two-year simple customer’s acceptable
payback for projects of this type. This project shows range, and increased
2.25 year simple payback without rebate and 1.61 the customer’s decision
with rebate so the rebate probably raised the priority making priority.
of the project.
1462 |Stoichiometric iThe change was made to save energy on the 0.48 w/o incentive. ;0.40
Burners recommendation of SDG&E. The customer has a 0.37 w/ incentive.
two-year payback threshold. Short paybacks
1467 Recuperative iThe change was made to save energy on the 1.41 w/o incentive. :1.00
Burners recommendation of SDG&E. 1.08 w/ incentive.
SDG&E’s

The customer uses a two-year normal payback
threshold.

recommendation was
instrumental to

implementing the
, project.
1471 iInsulate Dip  iInterview with the Plant Engineer indicated that the 0.85 w/o incentive. :0.75
Tanks retrofit was done to save energy. The customer has a:0.61 w/ incentive.
two-year payback criteria. With the rebate included, The payback fell within
the payback was 0.61 years, which moved it up in the customer’s
priority. As this was the most practical technology acceptable range and
for the application, other alternatives were not the incentive affected
considered. the customer’s decision
making.
1495 |Replace In the course of the interview with Plant Personnel, :3.83 w/o incentive. :0.50
Machining we were told the retrofit was made to increase 3.34 w/ incentive.
Equipment production and to lower costs. It was noted that Other criteria were

there are substantial benefits in addition to those
related to energy. This was the technology best
suited to the customer’s needs.

involved in the decision
making as well as
energy costs.
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Table 2-5 (continued)
Net-To-Gross Summary
:  Project :
LD.# | Description Interview Summary Payback Net-To-Gross Ratio
; and Rationale
1524 :Econo-Disk Site not operating at time of study. The plant was  10.47 w/o incentive. ;0.4
iFlow Regulator :closed down. There are no plans to re-open. 0.36 w/ incentive.
Payback less than six
months,
1545 VSD on CHW Interview with the Senior Plant Engineer for the 2.07 w/o incentive. :1.0
Pump facility indicated the retrofit was made to save 1.57 w/ incentive
energy. No other alternatives were considered The The incentive reduced
3 company uses a two-year simple payback criterion the payback to within
for this type of projects. This project would not have the customer’s
‘met the payback threshold if it did not receive a acceptable range.
‘rebate.
1614 |Repair Air The change was made to reduce operating costs and :0.01 w/o incentive. ;1.0
Lines incidentally the result eliminated the need to add
compressed air capacity. The availability of rebate Customer utilized
had little effect on the decision to implement the SDG&E'’s
imeasure. Repair of the leaks was the only viable recommendation to
iapproach Customer letter indicates that SDG&E repair system.
‘made the recommendation to investigate and repair
‘leaks to reduce costs.

2.4 NETIMPACTS

This section presents the net impacts of the 1994 Industrial Energy Efficiency Incentives
Program. The net-to-gross ratios estimated in Section 2.3 are applied to the gross impacts
estimated in Section 2.2.

2-11
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Table 2-6 shows the net kWh impacts for the eighteen measures.
Table 2-6
Net Energy (kWh) Impacts
Ex Ante  Ex Post
Net-To- kWh kWh Real. | Net Savings | Net Real.
LD. # Project Description Gross Ratio Savings __ Savings Rate (kWh) Rate
1614 |Repair Air Lines 1.00 1,790,634 1,712,580 0.96 1,712,580 0.96
1360 |Insulate Molding Machines 1.00 609,869 703,745 1.15 703,745 1.15
1545 [VSD on CHW Pump 1.00 167,486 162,315 0.97 162,315 097
1451 [50 Cycle Power Converter 1.00 20,160 67,452 3.35 67,452 3.35
1356 |High Efficiency Motor 1.00 53,059 42,053 0.79 42,053 0.79
1467 [Recuperative Burners 1.00 0 0 N/A N/A N/A
1427 |Boiler Stack Heat Recovery 1.00 -1,492 -1,518 1.02 -1,518 1.02
1141 |Salt Water Crossover Piping 0.75 1,294,068 1,117,065 0.86 837,799 0.65
1365 |CO, Vaporizer 0.75 446,471 415,666 0.93 311,750 0.70
1196 {Ingot Loader 0.75 291,600 267,264 0.92 200,448 0.69
1357 |Air Drier 0.75 275,084 90,743 0.33 68,057 0.25
1366 |Ventilation Modification 0.75 53,503 52,184 0.98 39,138 0.73
1393 |Air Compressor 0.75 202,261 27,277 0.13 20,458 0.10
1425 [Thermal Energy Storage 0.75 0 15,688 N/A 11,766 N/A
1471 |Insulate Dip Tanks 0.75 0 0 N/A N/A N/A
1495 |Replace Machining Eqmt. 0.50 385,151 126,072 0.33 63,036 0.16
1462 |[Stoichiometric Burners 0.40 0 0 N/A N/A N/A
1524 |Econo-Disk Flow Regulator 0.40 16,516 0 0 0 0.00
Total 5,604,370 4,798,586 4,239,078
2-12
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Table 2-7 shows the net kW impacts.
Table 2-7
Net Demand (kW) Impacts
Net-To-
Gross Ex Ante kW Ex Post kW Net kW  |Net Real.
ILD. # Project Description Ratio Reduction Reduction Real. Rate| Reduction Rate
1614 [Repair Air Lines 1.00 204.4 217.3 1.06 2173 1.06
1360 |Insulate Molding Machines 1.00 98.3 115.9 1.18 115.9 1.18
1451 |50 Cycle Power Converter 1.00 0 7.7 Could not 7.7 | Could not
calculate calculate
1356 |High Efficiency Motor 1.00 6.1 6.1 1 6.1 1.00
1467 |Recuperative Burners 1.00 0 0 N/A 0.0 N/A
1427 |Boiler Stack Heat Recovery 1.00 -0.25 -0.25 1 -0.3 1.00
1545 |VSD on CHW Pump 1.00 16.4 -1.1 N/A -1.1 -0.07
1141 |Salt Water Crossover Piping 0.75 147.7 162.2 1.1 121.7 0.82
1425 [Thermal Energy Storage 0.75 125.0 125.0 1 93.8 0.75
1365 |CO, Vaporizer 0.75 78.1 75 0.96 56.3 0.72
1393 {Air Compressor 0.75 28.8 30.6 1.06 23.0 0.80
1366 [Ventilation Modification 0.75 8.57 8.57 1 6.4 0.75
1196 |Ingot Loader 0.75 48 0 0 0.0 0.00
1471 |Insulate Dip Tanks 0.75 0 0 N/A 0.0 N/A
1357 |Air Drier 0.75 19.64 -13.7 -1.70 -10.3 -1.52
1495 |Replace Machining Eqmt. 0.50 56.6 18.5 033 93 0.16
1462 |Stoichiometric Burners 040 0 0 N/A 0.0 N/A
1524 |Econo-Disk Flow Regulator 0.40 1.9 : 0 0 0.0 0.00
Total 839.3 751.8 645.7
2-13
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SECTION 2 RESULTS

Table 2-8 shows the net Therm impacts.

‘Table 2-8
Net Therm Impacts
Net-To-
Gross Net Therm Net
LD. # Project Description Ratio Ex Ante Ex Post Real. Savings Real.
Rate Rate
1471 |Insulate Dip Tanks 0.75 23,224 24,273 1.05 18,204.8 0.78
1427 |Boiler Stack Heat Recovery 1.00 12,250 13,956 1.14 13,956.0 1.14
1467 [Recuperative Burners 1.00 13,880 12,485 0.9 12,485.0 0.90
1462 |Stoichiometric Burners 040 9,333 30,658 3.29 12,263.2 1.31
1365 |CO, Vaporizer 0.75 0 3,300 N/A 2,475.0 Could not
calculate
1141 |Salt Water Crossover Piping 0.75 0 0 N/A 0.0 N/A
1196 |Ingot Loader 0.75 0 0 N/A 0.0 N/A
1356 {High Efficiency Motor 1.00 0 0 N/A 0.0 N/A
1357 |Air Drier 0.75 0 0 N/A 0.0 N/A
1360 |Insulate Molding Machines 1.00 0 0 N/A 0.0 N/A
1366 |Ventilation Modification 0.75 0 0 N/A 0.0 N/A
1393 jAir Compressor 0.75 0 0 N/A 0.0 N/A
1425 |Thermal Energy Storage 0.75 0 0 N/A 0.0 N/A
1451 |50 Cycle Power Converter 1.00 0 0 N/A 0.0 N/A
1495 |Replace Machining Eqmt. 0.50 0 0 N/A 0.0 N/A
1524 |Econo-Disk Flow Regulator 0.40 0 0 N/A 0.0 N/A
1545 |VSD on CHW Pump 1.00 0 0 N/A 0.0 N/A
1614 |Repair Air Lines 1.00 0 0 N/A 0.0 N/A
Total 58,687 84,672 59,384
2-14
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METHODOLOGY

This section describes the methodology used by XENERGY in conducting SDG&E’s First Year
Load Impact Study of Industrial Process Measures.

3.1 OVERVIEW

The approach used to conduct the Study was the use of end-use engineering models with
verified input assumptions. Measurements of equipment performance and monitoring of
equipment operations were performed to refine the inputs into the engineering models developed

for each measure.
3.2 Score OF WORK

This section describes the scope of work XENERGY used to conduct SDG&E’s First Year
Impact Study of Industrial Process Measures.

3.2.1 Task 1: Gather Availaple Site Data

Site data were gathered and compiled from available sources. Typically, these sources included
hard copies of customer applications, SDG&E work papers, design reports, invoices, and pre-and
post-field surveys. A site profile was developed from which an evaluation plan was developed.

3.22 Task2: Develop Site Evaluation Plan

The initial evaluation plan for each site was developed by XENERGY, and submitted to SDG&E
for review.

An example of the general work flow is displayed as Figure 3-1.
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SECTION 3 METHODOLOGY

Figure 3-1
General Study Work Flow
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SECTION 3 METHODOLOGY

Evaluation Approach and Methodologies

When dealing with industrial customers, it is very important to use a site-by-site custom
approach to measure the impacts of DSM measures. The measurement strategy must take into
account the various types of processes, technologies, production output and operation schedules
found in the industrial sector.

To meet the impact measurement needs of this project, XENERGY utilized appropriate
combinations of the following:

¢ Engineering models and analysis;
e Equipment data collection tools and methods;
¢ On-site surveys; and

e Short term metering and spot measurements.

We had planned on conducting post-installation on-site data collection and verification visits to
each site, but could not in one case, where the customer refused. In this case, detailed
discussions with SDG&E’s project engineer indicated the equipment installation was verified
and helped to ascertain the operating conditions at the facility.

On-site surveys were conducted to verify the installation of the measures and to verify or
improve the engineering assumptions that were made to estimate energy savings. We used
previously collected data to help reduce the scope of the on-site data collection efforts, where
feasible. Project documentation provided by SDG&E was the primary source for engineering
calculations of initial energy savings estimates in most cases.

Engineering models were based primarily on those used determine energy savings during the
program implementation phase. Billing data analysis was supported the analysis.

Short-term post-retrofit metering was used to gather data on equipment performance, motor part-
load and operation schedules. Short term metering was performed in most process and motor
applications to help determine the load characteristics.

The first step in determining the strategy for a customer was to assess the value of available
information. We then determined what is known about the customer's pre-installation equipment
and operating schedules, what billing information is available, and if any pre-installation
equipment metering was performed.

33
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SECTION 3 METHODOLOGY

3.2.3 Task 3: Conduct Project-Specific Evaluations of Enhanced Program
Projects

XENERGY conducted project-specific evaluations for all participants of SDG&E’s Commercial-
Industrial Incentive Program that installed measures classified as industrial process. A total of
eighteen measures was evaluated.

Sub-Task 3a: Develop Project-Specific Evaluation Plan

Individual evaluation plans were developed for each Program participant and summarized in
spreadsheet form. Each site plan was developed individually using the appropriate methodology
as discussed in Section 3.2.1 of this proposal.

The plan included:

e Description of the measure;

e Description of the verification methodology;

e Description of the verification data requirements; and
e Description of the data acquisition plan.

The summaries of the plans were reviewed by SDG&E prior to implementation.
Sub-Task 3b: Determine Gross Project-Specific Impacts

All data collection activities were conducted between November 1995 and January 1996. Gross
impacts were calculated on an individual project basis.

A site analysis was developed for each project. The report includes the following for each site:

e Description of project;

e Evaluation methodology;

e SDG&E’s analytical methodology;

e Discussion of differences in methodologies;
e Data collection;

e Data sources; and

e Comparison of evaluation results to SDG&E’s initial estimates.

3.2.4 Task4: Estimate Total Gross Impacts

Gross impacts were estimated for the 1994 industrial DSM measures. This includes total gross
kW, kWh and therm impacts, as appropriate.

—XENERGY




SECTION 3 METHODOLOGY

Integrate Individual Gross Impacts

After the individual impacts from each project were estimated, XENERGY aggregated the resuits
to estimate total program gross impacts.

3.2.5 Task 5: Determine Total Net Impacts

Net impacts were addressed through an assessment of free-ridership. An interview was
conducted with each site contact as part of the on-site post-installation field visit. Assessment of
free-riders was done through self-reported responses to questions about customer behavior, as
well as supporting documentation found in project files.

A net-to-gross ratio was estimated for each measure installed. The decision rules for estimating
the net-to-gross are shown in Table 2-4. Data from information gathered from the site contact
during on-site visits, project specific program files on each measure.

The results were combined with the gross savings estimate per site to estimate the net impacts on
site specific basis.

3.5
—XENERGY
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M&E PROTOCOLS TABLE 7
DATA QUALITY AND PROCESSING DOCUMENTATION
For 1994 Industrial Energy Efficiency Incentives Program
First Year Load Impact Evaluation
February 1996
Study ID No. 926

OVERVIEW INFORMATION

Study Title and Study ID: 1994 Industrial Energy Efficiency Incentives Pro-
gram: First Year Load Impact Evaluation and Retention Studies, February 1996,
MPAP-94-P98-926-R607, Study ID No. 926

Program, Program Year, and Program Description: SDG&E offers the Com-
mercial/industrial/Agricultural (C/I/A) Energy Efficiency Incentives Program to
help customers reduce energy costs and increase energy efficiency at their
facilities. The C/I/A Energy Efficiency Incentives Program, supported through
audit programs, Energy Services Representatives, and Account Executives,
provide cost-effective DSM energy savings when existing customers have retrofit
opportunities. SDG&E has three main marketing delivery mechanisms for
providing incentives for retrofit or replace-on-burnout applications: (1) Commer-
cial/lndustrial Incentives Program, (2) Power to Save Program, and (3) Commer-
cial Rebates Programs. Through this marketing strategy, SDG&E is provided
the flexibility needed to encourage the adoption of energy efficient measures
that would not otherwise be installed by customers due to economic market
barriers.

End Uses and/or Measures Covered: The end use is lighting.

Methods and Models Used: The main statistical method used is ordinary least-
squares regression analysis, applied at the customer level, for participants and
nonparticipants. See the modeling sections of the report for a complete detailed
description of the final model specifications.

Participant and Comparison Group Definition: For the load impact analysis
of the lighting and HVAC end uses, a participant was defined as a customer or
group of customers with a common contract for DSM installations who completed
the installation of the high efficiency measures by December 31, 1994. A non-
participant is not required for this study.




e

Analysis Sample Size:
End Use No. of No. of Average No. of
Participants Measures Billing Months
Lighting Only 61 131,608 355
DATABASE MANAGEMENT

Flow Chart: The following diagram describes the flow of data into the final new
impact results:

Customer NOAA Billing > .// Gross\
Master File Weather Analysis \\\Impacts g 1

[~ ! i

Participant | Account Executive
Database Survey

Data Sources: Data for the impact analysis were obtained from the following
major sources: i

o Customer name, address, and installation date from the program tracking
database;
e Consumption history from the Customer Master File;

e Information on other changes for all assigned customers in the Participant
Group were obtained from a survey conducted on the account executives

o Hourly weather data for three climate zones from NOAA files; and
¢ Retention information on “miscellaneous measures.”




Data Attrition:

Participant Group: an attempt was made to use all program participants identi-
fied with each end use. Attrition was primarily due to insufficient pre-retrofit or
post-retrofit billing data per Table C-12.

Number of Participants in the Industrial Lighting Load Impact Analysis
Number of participants in the database 61
Estimable regression parameters 59
Participants in relevant stratum 55
Relevant stratum participants with sufficient billing data 51

Nonparticipant Group: NA

Data Quality Checks: The data sets for the regression analysis were merged in
SAS by the appropriate key variables. Counts of the data sets before and after
the merges were verified to insure accurate merging. Surveys and billing data
were merged by premise ID number. Weather data were merged by billing cycle
and climate zone.

For impact analyses, only square footage was used from the on-site surveys.
The complete surveys for all sites will be added to SDG&E’s database of
commercial end use surveys (CEUS). Survey data are in PC format on
diskettes. ,

SAMPLING

Sampling Procedures and Protocols: An attempt to use all program partici-
pants with the end use of interest was made

Survey Information: See discussion on the Account Executive Survey, p. 6.
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Statistical Descriptions:

Table 1 Industrial Lighting Results (Gross Impact)

Estimated Monthly | Estimated Monthly
kWh kWh
(< 300,000) (> 300,000)
PARTICIPANT GROUP
Estimated Impact (kWh per (377,915) (324,754)
month)
Variance of Estimate 13,660,580,820 8,241,525,802

Ex Ante Estimate of Savings {315,423 151,797
(kWh per month)

Total Lighting Square Footage 1,598,124 488,000
Count 51 4
Annual Hours 3,984 3,513
Realization Rate (Gross 119.8% 213.9%
impact)

Standard Error 37.1% 59.8%
Impact per Square Foot per 0.71 2.27
1,000 Hours

Impact per Square Foot 2.84 7.99
(Annual kWh)

Average Impact (Annual kWh) (88,921 974,262

DATA SCREENING AND ANALYSIS

These issues are discussed in detail in the modeling and results sections of the

report.

Adjustments were made to the regressions (regressors were added) in line with
Account Executive survey results.

details.

All participants were part of the analysis regardless of the amount of billing
information available since individual regression models were constructed for
All results were reviewed and decisions made.

individual customers.

The modeling

portion of the report gives

Results (pp. 13-14) under Industrial Lighting End Use.

Regression Statistics: See item 3. under Sampling.

Specification:

Regressions were run at the customer level. This accounts for customer hetero-

geneity to the maximum.
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Weather and trends were accounted for in the model. Also, customer-specific
changes (described by SDG&E account executives) were embedded in the
regression model. See the modeling portion of the report for details.

No explicit measures were taken for self-selection.

SDGA&E believes that no regressors of any consequence have been omitted from
the analysis.

The framework is discussed in great detail in the modeling section of the report.
Errors in Measuring Variables: Errors in variables is not a factor in the study.

Autocorrelation was not included as an element of the specification. For one,
correcting for autocorrelation prohibits the use of SAS package weighting func-
tions, which is used in the regressions to eliminate data in the neighborhood of
the installation date (see the report for details). Second, autocorrelation--when
left uncorrected--leaves no bias and only (in our view) a minor inefficiency in the
estimates.

Heteroskedasticity: Since ordinary least-squares regression analysis is applied
at the customer level, the variance of the regression disturbance terms can vary
at the customer level, and the estimator will be efficient. No other forms of
heteroskedasticity were considered.

Collinearity was a factor to some extent, especially in the cooling model. Indi-
cator variables, trend-based regressors, and weather data, when included in the
same regression, can easily lead to collinearity problems. However, this issue
was not serious in the lighting model, since weather data were not a part of the
DSM portion of the specification.

Influential Data Points: These issues are discussed in great detail in the
Results (pp. 13-14) under Industrial Lighting End Use.

Missing Data: No significant amount of data were missing, except for a portion
of the sample for which there was insufficient pre-installation data or insufficient
post-retrofit data. See the Results (pp. 13-14) under Industrial Lighting End
Use.

Precision: Standard errors are given in the Results section of the report, and in
Table 6.




DATA INTERPRETATION AND APPLICATION

Calculation of Net Impacts: Since no comparison group was required for this
study, the net-to-gross ratio estimated in SDG&E’s 1994 Commercial Energy

Efficiency Incentives Program First Year Load Impact Evaluation and Retention
Studies, Study ID No. 923 (February 1996) was used.

It is reasonable to assume that customers make the same choices regarding
standard lighting measures.






