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Executive Summary

This report was conducted to determine the first year load impacts for the %ommercial customers only.
Commercial customers are a subset of all the nonresidential customers who particiﬂated in SDG&E’s 1994
Commercial/Industrial/Agricultural (C/I/A) Energy Efficiency Incentives Programs. The C/I/A Energy Efficiency
Incentives Programs help customers reduce energy costs and increase energy efficiency at their facilities. There are
6 major end uses covered by this report: (1) lighting, (2) HVAC, (3) lighting/HVAC combinations, (4) gas
cooking, (5) combinations of measures other than lighting/HVAC , and (6) miscellaneous measures. The total

number of commercial participants are:

Commercial Participants No. of

Participants
Lighting Only 690
HVAC Only 150
Combination Lighting/HVAC 41
Gas Cooking 4
Miscellaneous 79
Combinations Other Than Lighting/HVAC 10
Total 978

SDG&E obtained two waivers to the M&E Protocols (Appendix A):

1) awaiver to Table C-4 to treat gas cooking as a miscellaneous end use;

2) awaiver to evaluate all military bases under M&E Table C-5. This atl:ws the use of
engineering estimates with ex post verification of the assumptions in the engineering model.
SDG&E contracted with Xenergy, Inc. to conduct this study.

Load Impact Regression Models were used to determine the load impacts ifor lighting and HVAC

for non-military commercial participants. The results are as follows:

End Use Realization Rate Net-to-Gross Ratio
Lighting 0.964 0.886
HVAC 0.918 1.087

A verification study was conducted by Xenergy, Inc. for measures installd‘d in the military bases in

SDG&E’s service territory. There were a total of 202 buildings that participated i*‘x the program of which a sample

Executive Summary ‘ Page 1
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of 54 were surveyed. These sites installed only lighting measures. The overall realization rate for these military

sites is 94.9%.

A first year measure retention study was done for the miscellaneous measxﬁres. SDG&E contracted with

Xenergy to conduct this study. The study results show an overall retention rate of 98.2% for the first year.

Executive Summary
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Organization of Report

The report is organized into several sections.

Overview: This section presents the program description, a discussion of the participant database,
nonparticipant group, and data collection.

Lighting & HVAC: This section discusses the regression models and results obtained for the first year
load impact study for lighting and HVAC.

Military Bases: This section contains the first year load impact study conducted by Xenergy on the
military bases.

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 throughaut the report.

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

Organization of Report Page 3
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Overview

Program Description

San Diego Gas & Electric offers the Commercial/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) Commercial/Industrial (C/I) Incentives Program, (2) Power to Save Program,
and (3) Commercial 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.

C/ Incentives. This program typically targets the large customer where SDG&E’s account executives
representatives 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 v
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 commercial/industrial customers.

Commercial Rebates. These rebates are delivered through retailers/wholesalers who give the
commercial/industrial/agricultural customer 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.
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Sampling & Data Collection for the Lighting and HVAC End Uses

Data Collection

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

¢ Customer name, address, and installation date from the program tracking database;

e  Comparison group was selected from the Customer Master File after the participants were
determined;

¢ Consumption history from the Customer Master File;

e Data on floor stock, square footage, hours of operation, and occupancy from on-site audits for the
comparison group;

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

e On site verification of installed measures for the Participant Group conducted by Xenergy, Inc.
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:

g:’::'l;’"”" »| ON-site
Surveys
™ customer NOAA Billing Net
Master File Weather | ™) Analysis Impacts
Participant On-site Verification
Database IAccount Exec
Survey
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Participant Database
A total of 833 Commercial customers (excluding the military bases) was identified in the 1994
Commercial/Industrial database for the lighting and HVAC load impact studies. An attempt was made to include

all participants in the analysis.

Participants are broken down by end use as follows:

Lighting Only 683
HVAC Only 150
Total 833

Account Executive Survey

SDG&E conducted an internal survey of all Account Executives who had responsibility for customers that
installed DSM measures in program year 1994. 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. A copy of'the survey instrument is in
Appendix B

A total of 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 equipment (HVAC,
lighting, process, refrigeration, or other). This information was incorporated in the analyses for lighting and

HVAC.

Sampling & Data Collection for the Lighting and HVAC End Uses | Page 6
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Participant On Site Verification Study

In addition to the Account Executive Survey, a group of 141 lighting and HVAC participants was selected
for on site verification by SDG&E. The objective of the on site survey was to verify the retention of lighting and
HVAC measures. The selection criterion was based on an initial estimate of the realization rate! for the energy
savings of the participants. The survey covered 99,000 measures. The verification study determined that there was

an overall retention rate of 96% for all measures. The following table lists the retention rates for each end use.

End Use Retention Rate

Lighting 0.944
HVAC 0.998
Overall 0.957

SDG&E contracted with Xenergy, Inc. to do the verification study. A copy of the verification study
detailing the findings is in Appendix C.

Nonparticipant Group

The M&E Protocols require a nonparticipant sample for the evaluation of the Commercial EEI Programs
under Table C-4. The nonparticipant sample was developed from SDG&E’s Customer Master File by obtaining a
list of commercial customers and their associated unique Premise ID numbers (generally a unique customer
address). This nonparticipant group was determined to not have participated in any of the 1994 DSM
Nonresidential programs. For the purpose of selecting the nonparticipant sample, the participants were grouped by
annual kWh and the 10 building types as defined by the CEC. The comparison group was then stratified by the
same building types and consumption levels in order to match them to the participant group. Four hundred fifty
one were selected as the sample. Replacements were selected if a sample point could not be surveyed. This group

was intended to serve as the comparison group for both the lighting and HVAC studies.

1 The initial estimate of the realization rate was obtained from a regression model with the weather variable and ex ante estimate of savings as
fegressors.
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A summary of the participant and nonparticipant groups by building type and size is given below. Note
that a small building’s consumption is less than 70,000 kWh per year; a medium building’s consumption is 70,000

to 400,000 kWh; and a large building’s consumption is greater than 400,000 kWh per year.

Small Medium Large

Segment Participant | Nonparticipant | Participant | Nonparticipant | Participant | Nonparticipant
College 9 364 6 85 11 36
Grocery 2 1225 20 775 11 229
Hospital 0 232 1 60 3 71
Lodging 6 478 8 350 23 135
Nursing Homes 0 57 1 49 0 33
Restaurant 3 4166 51 1845 9 172
School 3 686 9 461 3 146
Retail 51 9325 50 2094 56 333
Offices 123 26382 66 2872 54 655
Com’l Bldg 46 19919 50 1796 29 3717
Total 243 62834 262 10387 199 2187

On Site Audits of Nonparticipants

Volt Viewtech conducted the on site surveys of the nonparticipant sample for SDG&E. Detailed on site
audits were conducted on 451 sites. The primary purpose of the audits was to collect information on floor stock,
lighted and conditioned square footage, hours of operation, occupancy, and information on any energy efficiency
installations the customer may have done. A copy of the survey instrument and the building type breakdown of the

sample is provided in Appendix D.

Billing and Weather Data

Hourly weather data were estimated from daily highs and lows from NOAA data files and converted to
heating and cooling degreechours (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.

Sampling & Data Collection for the Lighting and HVAC End Uses Page 8
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Discussion of M&E Issues

HVAC Demand Savings Estimate

Cooling peak factors were available from several sources. The cooling peak factor is defined as the ratio
of cooling demand coincident with system peak to annual cooling energy consumptljion. The load research end use
metering sample provided two estimates for peak factors. The peak factor for 1994 was 0.046%. The peak factor
for 1995 was 0.092%. A third estimate was derived from SDG&E’s 1994 Market Segment End-Use Report
(September 1995). The peak factor based on this study was 0.069%. The ex ante peak factor is 0.013%. This ex
ante estimate was derived based on individual engineering analysis done SDG&E has chosen to use the ex ante
peak factor to derive an estimate of the demand estimate due to the wide disparity between the various peak factors

and it is the most conservative value.

Combinations of Lighting/HVAC and Lighting or HVAC with Miscellanéous End Uses
SDG&E did not do a separate analysis for the lighting/ HVAC and lightiqg or HVAC with

miscellaneous end use combinations given that the sample size was too small (40 for lighting/HVAC and

10 for lighting or HVAC with miscellaneous end use combinations). In lieu of an analysis, SDG&E is

applying the results of the separate lighting and HVAC analyses to this group.

Tables 6 and 7 of the M&E Protocols Reporting Requirements
Table 6 and Table 7 for Miscellaneous Mecasures were not completed. These tables were intended to
report first year load impacts and not retention study results. However, the section|on the first year retention study

for these miscellaneous measures adequately discusses the results and methodology.

Discussion of M&E Issues Page 9
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Lighting and HVAC End Uses

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 and
nonparticipants, and for the lighting and HVAC end uses.

Equation 1 (The General Structure of the Regression Equation)

Monthly electricity consumption (in kWh, adjusted for the length of the billing cycle), is on the left-hand

side of Equation 1. 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)

Xi = Boi +Bui(t) + ABoi(d)
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 vet 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 degreehour variable cdh;,, a variable

that has in past studies proven effective in explaining the majority of seasonal variation in energy consumption in

the commercial sector.

Equation 3 (The Weather Portion of the Regression Equation)

Wi, =By (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 = Piz(su)
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 tliloroughly later, for both

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

The Regression Model Page 10
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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 degreehours, as in Equation 5:

Equation 5 (The General Structure of the rho Function)

Pit = Piot +Pn(thn)
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, ¢.g., due to increases in the o¢cupancy 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)
Pior = Pio +Pio(1)
This yields the final structure for the rho function:
Equation 7 (The Final Structure of the rho Function)
pi = Pl +Pio(1) +pi (cdh )

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; +By; {‘} +ABy; {dn} +Ba {thn} + Pf?) {sit} + Pl% {(t)(sn)} +Pi {(thit)(sit)} t&;
Equation 8 is a well-defined regression equation in seven coefficients. 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 11
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Commercial Lighting End Use Model
The Participant Regression Mode!

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

pi; =0, so that we now have the following regression equation for lighting participants:
Equ;ltion 9 (Lighting Participants—-The Final Regression Equation)
kWh;, =B, +Byi{t} +ABo; {dy ) + B2 {cdhy, }+ Pl {si)+ Pis {(1)(Sn)} +&;

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 S#al (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)
- Siannual lighting } _ lighting
Sit = (T) (d it ) = (Si)(dit )

where dlB"" js 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 anfe monthly savings estimate is simply the sum of the individual

_ex ante (indexed by j).

Si = Z S'J
)
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)

=B = s Yo,

Commercial Lighting End Use Model Page 12
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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)
S = Z Sijt
)

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 model—will have the

form,

Equation 13 (The Statistical Estimate of Customer Savings)

§ = {Pﬁ) "’P%(t‘)}si
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 setting, 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 /Si .

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. 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 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

two months before and after the installation date.

Commercial Lighting End Use Model Page 13
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‘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
dlishine 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 resuits be combined with square footage data, hours of

operation data, and ex ante 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)
12x3°§,
Teo Z (1,000)
XF UH

The annual energy impact per square foot is a similar expression:
Equation 15 (Annual Savings per Square Foot)
12x 3§,
2F

SSQFT =-

Commercial Lighting End Use Model Page 14
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Finally, the average impact over participants is,

Equation 16 (Annual Savings per Participant)

12 x ig‘
i=]

n

S=-

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)
28
p=a—
28,

The Nonparticipant Model

The Regression Equation
Several practical points govern our development of the nonparticipant model based on the general model

in Equation 9:

1) In the case of nonparticipants, there are no known ex anfe savings estimates, S, .
2) There are no data on “other” changes. the changes associated with the indicator variable d; in the

participant model.

3) While the nonparticipant model must certainly deal with changes in energy consumption during the
relevant time period, there is no reasonable way to model more than one discrete change, in addition
to the trend already included in the model.

Consider the implication of these points with respect to Equation 9. Point 2) alone gives us,
Equation 18 (Modifying the Participant Model)
KWh, = Bo; + By {t} +Bai {ecdny } +pb {5} + o5 {(1)(su)} + &4
Point 3) limits us to Case 1 described in the participant model, so the structure of the “DSM savings” portion of the

model is that of Equation 10, giving a new superscript to d 1" :
si! - (Sl )(d ;onpan)
This gives,

Equation 19 (Lighting—-The Nonparticipant Model)

kWh;, =B, +By; {t} + BZi{thix} +[p$(si)]{(d:;onpm)} [plo ]{(t)(dnonpan)}

Commercial Lighting End Use Model , Page 15
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The square-bracketed expressions in Equation 19 are simply regression coefficients for nonparticipants which have
taken on the scale of S; . This is fortunate since according to Point 1), this scale is unknown. The corresponding
“savings” estimate is simply,

Equation 20 (Estimated Savings for Nonparticipants)

8, =ph(s:)+pB()(1") = {oh +eB(U))S)
which corresponds exactly to the participants savings given in Equation 13. In turn, we can construct the
equivalent of Equation 14, Equation 15, and Equation 16 for nonparticipants, given data on hours of operation and
square footage. While this expression may estimate savings from DSM measures among nonparticipants, it most
likely represents a basis for correcting the gross impact estimate for any broad-based changes during the program

year,

Estimation Methods

The nonparticipant model in Equation 19 was estimated using ordinary least-squares. Specifically, the

structure of the indicator variable of some significant change in consumption, d}™*", (in terms of the point in

time at which the variable took on the value one) was determined on a best fit basis, searching across the 12

months of the program year.

Net Impact and Net-to-Gross

Equation 14, Equation 15, and Equation 16 can be used to construct net impact as the difference between
participants and nonparticipants:

Equation 21 (Net Impact—The Difference in Savings per Square Foot, per 1,000 Hours)

AW = Wpan = Wnonpant

Equation 22 (Net Impact—The Difference in Savings per Square Foot)
AW = SSQFT ; — SSQF T ponpart

Equation 23 (Net Impact—The Difference in Savings per Customer)
A§ = §pm - gnonpan
This leads directly to estimates of the net-to-gross ratio,

Equation 24 (Net-to-Gross Ratio Based on Savings per Square Foot, per 1,000 Hours)

_ Aw = 1 Wnonpart
NMw == =iTT=
W part W part

Equation 25 (Net-to-Gross Ratio Based on Savings per Square Foot)

ASSQFT _, SSQFToopen
SSQFT,,, SSQFT,,,

NssQrT =
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Equation 26 (Net-to-Gross Ratio Based on Savings per Customer)

AS gnonpan
Ns==—=1-—=
Spart Spart

This completes the fundamentals of the lighting model. At this point, we begin a discussion of the HVAC model,
followed by results for both lighting and HVAC.

Space Cooling (HVAC) End Use Model

Preliminary tests of the regression model in Equation 8 caused SDG&E to drop the trend-related terms
from the cooling model. The inclusion of both the trended element and the cooling degreehour regressor cdh;, in
the savings function given in Equation 7 caused the overall savings measurement effort to break down. The
regression equation, for example, was assigning significant trends to a large number of data series that simply, by
inspection, were not trending.

The estimation process proceeded with the trend terms suppressed. While there was little hope of
estimating energy for participant data series that were trending upward, SDG&E believed that the same effect
might hold true in the nonparticipant model, and that the net impact calculation might control indirectly for the

trending effect. The forthcoming results section point to this, to some extent.

The Participant Regression Model

With the trend terms suppressed, the cooling model becomes a simplified version of Equation 8:
Equation 27 (The Final Cooling Regression)
kWh;, =B +ABy; {dn} +PBai {thn} +pio {Sit } +Pi {(thit )(sit)} +8y
The first two regressors d, and cdh, were handled as in the lighting model. Customer weather-normalized
savings (equivalent to Equation 13) becomes,
Equation 28 (The Statistical Estimate of Customer Savings)
S = {Pﬁ) +Pn(mi)}si
for a long-term cooling degreehour value cdh;. Asin the lighting case, the annual energy impact per square foot
is,
Equation 29 (Cooling—-Annual Savings per Square Foot)
12xY°§,
>r

i

SSQFT =-
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and the average impact over participants is,
Equation 30 (Cooling—Annual Savings per Participant)
12xY°§;
i=1

So——
n

Similar to the lighting case, at the gross-impact level, the realization rate for cooling participants can be calculated

according to,

Equation 31 (The Realization Rate for Space Cooling Participants)

=
P T

28
i
This brings us to the nonparticipant model.

The Nonparticipant Regression Model
Following the same line of reasoning found in the lighting case (in Equation 18 and Equation 19), while
suppressing the trend terms and maintaining cooling degrechours in the savings function, we get the

nonparticipant regression model corresponding to Equation 19:

Equation 32 (Cooling--The Nonparticipant Model)

kWh; =Bo; +By; {thit } + [Pﬁ) (Si)]{(d e )} + [Pn (Si )]{(thit )(d'i:onpm )} +&;
Estimated “savings” are then,

Equation 33 (Cooling—Estimated "Savings" for Nonparticipants)
§; = Pﬁ)(si)‘*Pn(Si)(aTli) = {Pfé "’Pn(a‘i)}(si)

Net Impact and Net-to-Gross
Corresponding to the same equations in the lighting case (Equation 15 and Equation 16), average savings

(per square foot and per customer) for either participants or nonparticipants are given by,
Equation 34 (Cooling—Annual Savings per Square Foot)
12x Y §;
i
2F

i

SSQFT = -
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Equation 35 (Cooling-Annual Savings per Participant)

12xfi$
S=_—_ izl
n

In addition, two of the three formulas for lighting net-to-gross are available for cooling:

Equation 36 (Cooling—Net-to-Gross Ratio Based on Savings per Square Foot)
ASSQFT =1 SSQFTnmpan

SSQFT SSQFT,

Equation 37 (Cooling—Net-to-Gross Ratio Based on Savings per Customer)

A§ Snonpan
g ==——=1-—=
Spm Spm

Results

SDG&E believes that the regression models contained in this report proved to be effective in supporting
the majority of the ex ante estimates of energy savings. 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 groups of customers are summarized as follows:

1. For lighting, customers were grouped into those with estimated monthly kWh exceeding

300,000 kWh (only 15 in number), and those below this mark.

2. For cooling, participants were grouped into those with a very low ex ante savings estimate (less than

400 kWh per month), those with a very high ex ante savings estimate (greater than 60,000 kWh per

month), and a third group between these two marks.
It should be made clear that these groups were defined only after the regression results were examined, and that the
lighting and cooling groupings are obviously based on a different criterion. 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.

Commercial Lighting Results

Table 1 gives overall lighting results for the commercial sector, disaggregated into the two groups already
mentioned. The focus here will be on the 614 participants where estimated monthly kWh consumption is below
the 300,000 kWh level. The 614 participants in this study group were actually a 93% majority in an original group

of 658 participants installing lighting measures (among those who had also met the criterion of less than 300,000
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estimated kWh monthly consumption). Of the 658, nine participants had insufficient post-retrofit billing data
(9 months of data were required as a minimum, in line with the M&E Protocols), and 32 participants had
insufficient pre-retrofit billing data (12 months of data were required as a minimum). One participant (with a

negligible forecast for ex ante savings) was eliminated due to the fact that the associated square footage data was

out of the realm of reason for the small ex ante savings estimate. Additionally, one lighting job associated with a
major yniversity were eliminated (for the same reasons that would be applied given a retrofit at a military
installation or a large government site), as was one site whose billing data was impacted by sizable cogeneration
facilities. As given in Table 1, 15 participants were included in the “> 300,000 kWh” category. This group of 15
excludes three customers who would have fallen into this group if not eliminated: one additional university-based
case, one case with insufficient pre-retrofit data. and a third case where the billing series simply was not, by any
means, applicable to regression analysis due to gross changes in the billing data over time. As a result, the 614
participants that SDG&E advances as the core of the participant study are made up of an original commercial
group of 676, implying a fairly reasonable attrition rate of less than 10%. The data attrition is summarized in the
M&E Reporting Requirements Table 7, section B, part 3(a).

As described earlier, the nonparticipant commercial group was drawn as a sample based on comparable
consumption levels with respect to the participant group. They are 405 and 10 in number, for the two
classifications. No nonparticipants were excluded from the sample.

Conditioned on the 300,000 kWh breakout, the lighting results are fairly strong. According to Table 1,
96.4% of gross kWh savings was verified within the group of 614. The standard error for this percentage is 9.3%,
pointing to the general reliability of the estimate. The gross impact per designated unit of measurement (kWh per
square foot, per 1,000 hours of operation) is a reasonable 0.44. The net-to-gross ratio is calculated using the three
means described in the body of the report, with all three results being in the neighborhood of 90%. This is
consistent with nonparticipant survey results (see Appendix E) which indicates that approximately 10% of

nonparticipants instalied some sort of efficient lighting measures during the relevant period.
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Table 1-Commercial Lighting Results

Estimated Monthly kWh | Estimated Monthly kWh

' (< 300,000) (> 300,000)
PARTICIPANT GROUP
Total Estimated Impact (kWh per month) (2,332,904) (1,070,763)
Variance of Estimate 50,250,898.931 107,467,091.412
Total Ex Ante Estimate of Savings 2,420,720 478,078
(kWh per month)
Total Lighting Square Footage 13,689,839 3,749,072
Count 614 15
Average Annual Hours 4,687 5,163
Realization Rate (Gross Impact) 96.4%) 224.0%
Standard Error of Realization Rate 9.3% 68.6%)
Impact per Square Foot per 1,000 Hours 0.44 0.66
Impact per Square Foot (Annual kWh) 2.04 3.43
Average Impact (Annual kWh) 45.594 856,611
NONPARTICIPANT GROUP
Total Estimated Impact (kWh per month) (161,354) (718,571))
Variance of Estimate 9,059,305,917 22,898,265,067
Total Ex Ante Estimate of Savings na na
(kWh per month)
Total Lighting Square Footage 10,190,740 1,631.869
Count 405 10
Annual Hours 3,935 6,158
Impact per Square Foot per 1,000 Hours 0.05 0.86
Impact per Square Foot (Annual kWh) 0.19 5.28
Average Impact (Annual kWh) 4,781 862,286
NET-TO-GROSS
Impact per Square Foot per 1,000 Hours 88.9% -29.2%
Impact per Square Foot (Annual kWh) 90.7% -54.2%
Average Impact (Annual kWh) 89.5% -0.7%)

Results
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Commercial Space Cooling Resulits

Table 2 gives overall cooling results for the commercial sector, disaggregated into the three groups
already mentioned. The focus here will be on the main group where ex ante estimates of monthly kWh
consumption is between 400 and 60,000 kWh. The 76 participants in this study group were a 90% majority in an
original group of 84 participants installing cooling measures (among those who had also met the criterion of
between 400 and 60,000 kWh monthly consumption). Of the 84, six participants had insufficient post-retrofit or
pre-retrofit billing data. Two very large customers who had relatively small ex ante estimates (but still greater than
400 monthly kWh) were eliminated from the study, even though the two cases did much to offset each oth?r in
terms of the results. With respect to those cases where estimated monthly kWh is less than 400, the 51 participants
in Table 2 exclude one participant with insufficient post-retrofit data, and six participants for whom square footage
data were missing.

Of the three customer groups in Table 2. two are sizable in terms of numbers of customers (76 and 51
customers). However. the 51 customers are associated with an aggregate ex ante monthly savings estimate
(7,648 kWh) that is only 1% of that associated with the 76 “mid-range” customers (559,046 kWh). On the other
hand, the four customers which constitute the “> 60,000 category are associated with an ex ante estimate
(281,803 kWh) that is 50% of the main 559,046 kWh figure. The difficulty lies in getting reasonable econometric
estimates in these large cases.

Conditioned on the Table 2 breakout. the cooling results are within reason. Recall that the cooling model
was a non-trended model. This causes many of the cases with upward trending consumption data to have
downward-biased estimates of gross savings (this was actually observed on a systematic basis when the regression
results were studied). On the other hand, this bias can be offset during the net impact calculation, since the
nonparticipant regression model was non-trended as well. Consistent with this, we see a lower gross impact
realization rate in Table 2 (72.5%), and a net-to-gross ratio greater than one. It may very well be that the

realization rate is a higher number, while, as we fully expect, the true net-to-gross figure is less than one.
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Table 2--Commercial Cooling Results

400 kWh < Ex Ante Estimate Ex Ante Estimate Ex Ante Estimate
< 60,000 kWh < 400 kWh > 60,000 kWh

PARTICIPANT GROUP
Total Estimated Impact
(kWh per month) (405,090) 12,505 290,349
Variance of Estimate 6,617,692,959 7,392,638,539 4,448,014,161
Total Ex Ante Estimate of Savings
(kWh per month) 559,046 7,648 281,803
Total Square Footage 6.226,584 9.145,460 707,442
Count 76 51 4
Realization Rate (Gross Impact) 72.5% -163.5% -103.0%)
Standard Error 14.6% 1124.2% 23.7%
Impact per Square Foot 0.78 (0.02) (4.93)
(Annual kWh)
Average Impact (Annual kWh) 63,962 (2,942) (871,047
NONPARTICIPANT GROUP
Total Estimated Impact 180,938
(kWh per month)
Variance of Estimate 3.321,569,332
Total Square Footage 10,454,356
Count 391
Impact per Square Foot 0.21) 0.21) (0.21)
(Annual kWh)
Average Impact (Annual kWh) (5,553) (5,553) (5,553)
NET-TO-GROSS
Impact per Square Foot 126.6% -1165.8% 95.8%
(Annual kWh)
Avcrage Impact (Annual kWh) 108.7% -88.7% 99.4%

Results
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INTRODUCTION

As part of its efforts to evaluate the impacts of its demand-side
management (DSM) programs San Diego Gas & Electric (SDG&E)
endeavors to conduct 1994 Commercial Energy Efficiency Incentives
Program First Year Load Impact Evaluation of Military Installations.
The majority of DSM measures installed in Miliatary Installations was
lighting.

This study is tailored along the structure of a simplified engineering
study with verified input parameters. The parameter verified for this
study is the hours of operation. The hours of operation were selected
for verification since it is the most volatile of parameters in the basic
equation for estimating energy savings from lighting retrofit measures.

1.1 OVERVIEW

Nine lighting retrofit projects installed at Military Installations during
1994 comprised the facilites that were part of this study. Each of the
nine projects was composed of muitiple buildings. A sample of
buildings from each site was selected and light loggers installed on a
sample of fixtures within each building to estimate the hours of
operation for the buildings monitored. Realization rates for the hours
of operation, defined as the hours estimated through metering divided
by the ex ante hours, were estimated for each building. The building
level realization rates were weighted to the project level and the
overall Military Installation level for 1994.

1.2 SUMMARY OF RESULTS

Table 1-1 provides a summary of the estimated hours of operation and
realization rates for hours of operation.

1-1
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SECTION 1 INTRODUCTION

Table 1-1
Estimated Realization Rates For Hours of Operation
1994 Military Installations

Estimated Realization
Base ID#  Annual Hours Ex Ante Hours Rates
1 3,266 4,710 0.69
2 3,630 4,338 0.84
3 4,501 3,798 1.19
4 3,817 3,928 0.97
5 4,051 3,721 1.09
6 3,036 3,691 0.82
7 3,621 3,439 1.05
8 4,234 5,609 0.75
9 3,502 2,800 1.25
Overall Weighted Average 0.95

1.3 ORGANIZATION OF REPORT

The remainder of this report is orgranized as follows:

Section 2 Results and Findings
Section 3 Methodology
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RESULTS

2.1.1 Overview

This section presents the results of the 1994 Commercial Energy
Efficiency Incentives Program First Year Load Impact Evaluation of
Military Installations. Lighting retrofit projects at nine Military
Installations (Bases) were included in the study. Light loggers were
installed at a sample of buildings at each Base to gain insight on the
hours of use of lighting fixtures. This parameter is the most likely to
affect the actual energy use through a lighting retrofit project. As
such, this parameter was selected for monitoring.

2.1.2 Measurement Findings

A sample of buildings that would best represent each Base was
selected from the 1994 Commercial Energy Efficiency Incentives
Program tracking database. Table 2-1 shows the number of buildings
and the projected kWh savings associated with each Base. Through
the sampling process buildings that accounted for a greater share of
the energy savings achieved through the lighting retrofit were
selected for monitoring. Thus, the 25 percent of the buildings
monitored accounted for approximately two-thirds of the total energy
savings.
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SECTION 2 RESULTS

Table 2-1
Description of Military Installations
No. Buildings | Number of Total kWh |kWh Savings
Retrofit at the | Buildings | Savings at the | for Buildings
Base ID # Base Monitored Base Monitored
1 67 10 1,082,158 644,750
2 N/A* 6 1,228,386 772,810
3 52 12 1,105,064 688,394
4 20 3 78,123 50,701
5 9 3 37,760 26,293
6 5 2 44,775 24,532
7 31 10 2,147,453 1,475,596
8 14 5 794,942 515,956
9 4 3 266,394 251,339
Total 202 54 6,785,055 | 4,450,371
*Note: Tracking system data base was not complete for the Base #2.
Tracking system records were based on the type of building,
not on an individual building basis.

The data in Table 2-2 shows the ex ante hours of operation, hours of
operation estimated through monitoring, and the realization rate for
hours of operation for the Bases. The ex ante and monitored hours
were estimated at the building level. They were weighted to the Base
level. The weights were based on energy savings. The realization for
Military Installations was 0.949. This realization rate is interpreted as:
the hours of operation estimated through this study is 94.9 percent of
the hours of operation from the program tracking system.

Table 2-2
Ex Ante and Monitored Hours of Operation
Ex Ante Monitored | Realization
Base ID # Hours Hours Rate

1 4,710 3,266 0.693

2 4,338 3,630 0.837

3 3,798 4,501 1.185

4 3,928 3,817 0.972

5 3,721 4,051 1.089

6 3,691 3,036 0.823

7 3,439 3,621 1.053

8 5,609 4,234 0.755

9 2,800 3,502 1.251
Military Installation Weighted Average 0.949

2-2
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SECTION 2 RESULTS

Table 2-3 shows the confidence intervals at 80% and 90% for the
realization rate for Military Installations, of 0.949.

Table 2-3
Confidence Interval of Realization Rates
For Hours of Operation

Realization rate 0.949

90% Confidence interval +0.015

80% Confidence interval +0.012
2-3
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METHODOLOGY

3.1 INTRODUCTION

This section described the approach used to estimate realization rates
for the Governmental Sector Hours of Operation Monitoring Study.
The study was comprised of short monitoring of the hours of operation
of Governmental lighting retrofit projects installed during the 1994
program year and the estimation of a realization rate for the lighting
hours of operation.

3.2 SAMPLE

Program tracking data base extracts from SDG&E’s 1994 DSM
program was the basis for developing the sample for the monitoring
period. A total of 1,803 measure records from nine Governmental
projects were included in the extract. These records totaled 6,785,055
kWh’s in energy savings, based on the ex ante estimates from the
tracking system.

Table 3-1 shows summary data for the 1994 Commercial Energy
Efficiency Incentives Program First Year Load Impact Evaluation of
Military Installations.

3-1
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SECTION 3 METHODOLOGY

Table 3-1
Summary Data
1994 Military Installations

Ex Ante Number of Share of
Energy Measure Total Base
Base ID # Savings  Records kWh Savings
1 1,082,158 751 0.159
2 1,228,386 378 0.181
3 1,105,064 289 0.163
4 78,123 .51 0.012
5 37,760 31 0.006
6 44,775 52 0.007
7 2,147,453 145 0.316
8 266,394 20 0.039
9 794,942 86 0.117
Total 6,785,055 1,803 1.000

Individual buildings at each Base were identified for monitoring from
building lists generated from the data base extracts. The selection was
based on the ex ante kWh savings, building size, building use, and
project size. Table 3-2 shows the number of share of ex ante kWh
savings and number of buildings monitored for each Base.

Table 3-2
Share of Ex Ante Savings and Number of Monitored Buildings
Share of Ex

: Ante kWh  No. Bldgs

Base ID # Savings Monitored
1 0.159 10
2 0.181 6
3 0.163 12
4 0.012 3
5 0.006 3
6 0.007 2
7 0.316 10
8 0.117 5
9 0.039 3
Total 1.000 54

32
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SECTION 3 METHODOLOGY

3.3 MONITORING

During the first two weeks of January 1996, each of the Bases was
visited and light loggers were installed in the sample buildings. The
light loggers were installed in the retrofitted fixtures in a variety of
room types within each building so that a weighted average based on
room type could be estimated. The location of the logger, logger
identification number, date, and time of installation were noted to
facilitate logger pick up.

Loggers were left installed for two to three weeks following
installation. The loggers were then retrieved and the data entered into
the database.

3.4 REALIZATION RATE ESTIMATION

This section describes the estimation of the realization rate for hours of
operation at Military Installations.

3.4.1 Annual Hours of Operation

The average hours of operation per day figure was determined for each
logger. Weights for each logger were estimated based on estimates of
each room type in the building. For example, a logger installed in a
resident room in a barracks would receive a larger weight than a game
room in the same building. These weights were then applied to the
average daily hours of operation to estimate the average daily hours for
the building, which were annualized.

The annualized hours of operation were estimated by taking a
weighted average of the annualized hours for each of the monitored
buildings. The weights were based on the ex ante energy savings for
the buildings monitored. The buildings monitored represented almost
two-thirds of the ex ante energy savings. Similarly, weighted averages
of the ex ante hours of operation were taken for each project.

3.4.2 Estimation of Realization Rates For Hours of
Operation

The realization rates for hours of operation is based on Equation 3-1.

3-3
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SECTION 3 METHODOLOGY

(Eq. 3-1) R= Hy\iiea
HExAme ’
where,
R = Retention rate,
Hyoniored = Hours estimated through monitoring, and

Hg, sme = Ex ante hours from tracking system.

Realization rates were calculated for each project and weighted to the
Military Installation level based on ex ante energy savings.

One application of the realization rate is to adjust the ex ante hours of
operation in the program tracking database by the realization rate and
recalculating the savings based on the adjusted hours of operation.

3-4 ,
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_INTRODUCTION

1.1 INTRODUCTION

San Diego Gas & Electric (SDG&E) commissioned XENERGY Inc. to
investigate the retention of Nonmiscellaneous measures installed as
part of its 1994 Commercial Energy Efficiency Incentives Program
(EEI Program). These measures were installed to provide resource
value by improving the energy efficiency of the facilities that
participated in the EEI Program. XENERGY conducted the /1994
Commercial Energy Efficiency Incentive Program Onsite Verification
Study of Nonmiscellaneous Measures on 1994 commercial sector EE]
Program participants that installed measures categorized as
Nonmiscellaneous.

The overall objectives of the study were to:

e Verify the physical installation of the measures identified in the
program tracking system (electronic and hard copy);

e Investigate reasons at the site for a measure not installed; and

¢ Investigate possible reasons for changes in operations or
facilities which may result in unusual realized savings
estimates.

XENERGY utilized an on-site survey methodology that relied on the
direct observation of the installed measure to verify the installation.

The remainder of this report is organized as follows:

Section 2 Results and Findings
Section 3 Methodology
Section 4 Sampling Approach

1-1
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RESULTS

2.1 INTRODUCTION

The 1994 Commercial Energy Efficiency Incentives Program Onsite
Verification Study of Nonmiscellaneous Measures was conducted on
program participants that installed Nonmiscellaneous measures during
the 1994 program year.

Program data and files had been reviewed and categorized as
Miscellaneous or Nonmiscellaneous by SDG&E. XENERGY used
both electronic and hard copy files to provide the basis for verifying
the measures installed at the site.

Descriptions of the methodology used for this study are included in
Section 3. The sampling approach is discussed in Section 4. Measure
installations were verified through on-site surveys.

2.2 FINDINGS

This section presents the findings of the 1994 Commercial Energy
Efficiency Incentive Program Onsite Verification Study of
Nonmiscellaneous Measures. These measures were comprised of
lighting and HVAC retrofits. As shown in Table 2-1, the sample frame
Study was composed of 141 sites that were in the sample frame for the
Program, over 99,000 individual measures, and represented almost 29

GWh in energy savings.
Table 2-1
Nonmiscellaneous Measure
Sample Description
No. Measures kWh Savings
Percent of
Sites | Lighting HVAC | Lighting HVAC Total Total
Total Program 141 98,991 341 22,717,734 6,230,437 28,948,171 100%
Class 1 49 21,854 248 7,060,371 3,165,173 10,225,544 35%
Class 2 50 41,290 65 15,657,363 3,065,264 18,722,627 65%
Total surveyed 99 63,144 313 14,313,880 3,259,511 17,573,391 61%
2-1
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SECTION 2 RESULTS

As discussed in Section 4, the participants were assessed and placed
into two classes for the study. Assignment to the classes was based on
a preliminary realization rate for each participant. Refer to Section 4.2
for the assignment rules.

Table 2-2
Sample Classes
Nonmiscellaneous Measures

Class 1 Class 2
Number of Sites 60 81

Retention rates are used to describe the extent of the verified
installations. The retention rates take the form shown in Equation 2-1.

(Eq. 2-1) R= QVenﬁed ,
Tracking
where,
R = Retention rate,
Qverisea = Quantity verified, and

Orrucking = Quantity from tracking system.

The retention rate was examined from two perspectives, the retained
energy savings and retained equipment.

2.2.1 Retention Rates: Equipment Perspective

Table 2-3 shows that a retention rate of over 98 percent for all
measures was estimated. The realization rates did not differ
significantly by the enduse. As shown in Table 2-4 the realization
rates were essentially the same for the two Classes.

2-2
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SECTION2 RESULTS

Table 2-3
Nonmiscellaneous Measure Retention Rate
By Enduse
Equipment Perspective
90 %
Retention | Confidence
Program Surveyed Verified Rate Interval
Total 99,332 63,459 62,361 0.983 | + 0.00002
Lighting | 98,991 63,144 62,051 0.983 | + 0.00007
HVAC 341 313 310 0.990 | 10.000002
Table 2-4
Nonmiscellaneous Measure Retention Rate
By Class and Enduse
Equipment Perspective
Realization 90 %
Program Sample Verified Rate |Confidence

' Interval

Class 1 |Total 34,015 22,102 21,694 0.982 | +0.00001
Lighting | 33,760 21,854 21,446 0.981 | +0.00002
HVAC 255 248 248 1.000 N/A
Class 2 |Total 65,317 41,355 40,667 0.983 | £0.00014
Lighting | 65,231 41,290 40,605 0.983 | £0.00016
HVAC 86 65 62 0.954 | +0.00008

2.2.2 Retention Rates: Energy Savings Perspective

The energy savings from the program tracking system for each
measure installed was used as the indicator of the magnitude of the
resource value of a measure. The retention rates from the energy
savings perspective are a little lower than those from the equipment
perspective, but are still very high. As shown in Table 2-5, the overall
retention rate from the energy savings perspective is 0.969, indicating
that almost 97 percent of the energy savings of the measures installed
remain in place. The retention rates are higher for HVAC than for
lighting. Table 2-6 shows that there are no discernible differences in
the retention rates for Class 1 or Class 2, due in large part to the high
overall retention rates.
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SECTION 2

RESULTS

Table 2-5
Nonmiscellaneous Measure Retention Rate
By Enduse
Energy Savings Perspective
Retention
Program Surveyed Verified Rate
Total 28,948,171 17,573,391 17,028,518 0.969
Lighting 22,717,734 14,313,880 13,777,728 0.963
HVAC 6,230,437 3,259,511 3,250,790 0.997
Table 2-6
Nonmiscellaneous Measure Retention Rate
By Class and Enduse
Energy Savings Perspective
Realization
Program Surveyed Verified Rate
Class 1 |[Total 10,225,544 8,119,195 7,986,078 0.984
Lighting 7,060,371 5,458,746 5,325,629 0.976
HVAC 3,165,173 2,660,449 2,660,449 1.000
Class 2 |Total 18,722,627 9,454,196 9,043,440 0.957
Lighting 15,657,363 8,855,134 8,452,099 0.954
HVAC 3,065,264 599,062 590,341 0.985

2.2.3 Discrepancy Analysis

With retention rates over 0.98 from the equipment perspective, the
relative number of missing measures is low, as shown in Table 2-3.
This finding is consistent with the results of recent nonresidential
DSM measure retention studies performed for SDG&E! and PG&E2.
In these two studies, the retention rates for lighting measures was
greater than 0.92, while the retention rates for HVAC measures were
essentially 1.00.

! San Diego Gas & Electric’'s DSM Measure Retention Pilot Study, XENERGY Inc.,
December 23, 1994.

2 pacific Gas & Electric’s 1990-1993 Nonresidential Retrofit Measure Retention Study,
XENERGY Inc., March 30, 1995.

2-4
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SECTION 2 RESULTS

There was no single, definitive reason for the unverified equipment.
Several possible explanations are possible:

e With the magnitude of some of the retrofit installations, there
could have been some miscounts on the part of the installation
or the surveyor.

e The equipment may not have been installed.

e The tracking system value may have been in error.

HVAC measures were comprised of major equipment, which, if
installed properly, is seldom removed. In addition, HVAC equipment
is usually more identifiable and quantifiable than lighting equipment.
In spite of the greater difficulties inherent in verifying the installation
of lighting measures, the lighting end use had overall retention rates
over 0.95 from both the equipment and energy savings perspectives.
This value is consistent with findings from previous measure retention
studies for SDG&E and PG&E.

Renovation or remodeling was not a factor in the removal of energy
efficient equipment incentivized through the 1994 Commercial EEI
program. This finding differs from the previous studies, but is
probably due to the shorter elapsed time between the retrofit and the
verification surveys.

—XENERGY




METHODOLOGY

3.1 OVERVIEW

This section describes the methodology used for conducting the 1994
Commercial Energy Efficiency Incentives Program Onsite Verification
Study Of Nonmiscellaneous Measures. The major tasks conducted
were the:

e Review of existing site documentation, usually comprised of
electronic program tracking data and hard copy files;

e Scheduling an on-site survey visit;
e Conduct the on-site verification survey;
e Perform database management; and

¢ Analysis and reporting.

3.2 PROCEDURES

This section describes the tasks performed to conduct the 1994
Commercial Energy Efficiency Incentives Program Onsite Verification
Study of Nonmiscellaneous Measures.

3.2.1 Task 1: Review of existing site documentation

To assemble a site profile that was as complete as possible, existing
site documentation was compiled and reviewed. The documentation
consisted of electronic database extracts of the EEI Program tracking
system, as well as hard copy program files with information such as
applications, energy analysis, and technical information on the
measures. This information helped to ascertain the location of the
measures, site contact, and accurate description of the measures.
These steps facilitated the site recruitment and scheduling, as well as
the on-site survey. :

3.2.2 Task 2: Sample Development

The sample frame was developed as described in Section 4.

31 :
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SECTION 3 METHODOLOGY

3.2.3 Task 3: Schedule on-site survey visit

The site was typically recruited and scheduled for the on-site survey by
telephone. In a few instances, a current contact could not be located.
In these cases, the site was visited as a “cold call.”

3.2.4 Task 4: Conduct the on-site verification survey

The on-site surveys were conducted to verify the installation of the
measures. In most cases, measures were counted. For some facilities,
the extent of the measure installation was estimated through customer
report or an extrapolation of the surveyor's observation. Data were
recorded on structured data collection forms.

3.2.5 Task 5: Perform database management and analysis
tasks

Data gathered during the on-site survey were entered into a data
management system for analysis. Quality control routines were
executed to assure the quality of the data, including customer callbacks
to verify some values.

3.2.6 Task 6: Analysis and Reports

Retention rates are used to describe the extent of the verified
installations. The retention rates take the form shown in Equation 3-1.

R = QVen'!ud , (Eq 3-1)
Tracking
where,
R = Retention rate,
Qyeniea = Quantity verified, and

Orracking = Quantity from tracking system.

The retention rate was examined from two perspectives, retained
energy and retained equipment.

3-2
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PLING APPROACH

4.1 INTRODUCTION

This describes the sampling approaches used for the 1994 Commercial
Energy Efficiency Incentives Program Onsite Verification Study of
Nonmiscellaneous Measures.

4.2 SAMPLING: NONMISCELLANEOUS MEASURES

Nonmiscellaneous measures for 1994 were lighting and HVAC
measures. Measures included in the Nonmiscellaneous category are
shown in Table 4-1.

Table 4-1
Nonmiscellaneous Measures Installed in 1994

End Use Measure Description
HVAC High efficiency DX
Air handler motors, ASD
Economizers
Cooling tower modifications
Condensors
CO sensors, fan controllers
Pumps, ASD
Controls

Lighting Compact fluorescents
Lamps

Electronic ballasts
Delamping

Metal halide

LED exit signs
Controls

Billing data were reviewed to determine the extent to which the
general load reductions may be observable through a detailed analysis.
Preliminary realization rates were used to categorize the
Nonmiscellaneous participants. Those customers that had a
preliminary realization rate that was either high or low was included in

4-1
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SECTION 4 | SAMPLING APPROACH

the verification study. Through this review process potential customer
sites were placed into two classes. Class 1 was composed of sites
where the realization rate indicated that the ex ante energy savings
could not be observed through a preliminary analysis. Class 2 was
composed of those sites where there the savings were on the high side,
that is, the energy savings were greater than expected.

Table 4-2
Classes Based On Realization Rate
Nonmiscellaneous Measures

Class 1 Class 2
Number of Sites 60 81

A total of 141 sites comprising 99,332 individual measures were
included in the sample frame. Of the individual measures, the
majority, 99 percent, were lighting measures. The remaining were
HVAC measures.

Our sampling approach called for the on-site verification of measures
installed at 50 sites selected at random from each of the two Classes.
A total of 100 sites was surveyed. Surveys were actually completed at
99 sites: 49 Class 1 sites, and 50 Class 2 sites.

42
—XENERGY




M&E PROTOCOLS TABLE 6

RESULTS USED TO SUPPORT
PY94 SECOND EARNINGS CLAIM

FOR

COMMERCIAL ENERGY EFFICIENCY
| INCENTIVES PROGRAMS
FIRST YEAR LOAD IMPACT EVALUATION

FEBRUARY 1996
STUDY ID NO. 923




LWWod-ONILHOITIB3YS STIX 931EVLWEALIMEEUONT

‘sebed Buy spuop d ase ejeq Bog 1aep PUB BIE( 1UNOD AINSEaHN 'UOHBULIOJ jO SWNOA 84 0} anQ ...
‘Bulitd dVAY 9661 L AVIN O Ut PaIOaLI0D 8q i Y ‘usep sBuLEd JE0K 151y 8L U LOREINJIED HONQ Sy} LI JOLD Lk JO 8SNBIRG BUOP SBM SK||
‘e sBunLes 1eek 153y o AQ PApIAP APIiS 8L Wo) 1oedUs PEO| 84} S LON ‘O1BUNMISS /@ X® Bij AQ POPIMP 10RdW PAJBWINSE 8L S8 LOYRNIBAD 10Bdi 9 Wwoy P sem ol 4eey ‘310N
“ aes | ses ISTPUBE
AN3ouad] o8 -4
’ ’ YN dnosg dwio) Aq
wes 1R0A Wb
Boud ye AQ
yed u d
HIONONL . B WhOD SISEEN Y
80L'¥ 29L'E 88y 085’y 51V €LL'E o8’y 8SS'Y SE6'S 189'% NOLLYH3O S0 SHNOH oneA abesoae pnisurisod ‘g
€L0'62 \S2'LZ ¥ZZ're 89€°0C 184°0E yri'oZ 0LLYZ zza'elL 291'62 962'2Z JOV1004 FUVNOS onjeA 008108 1SUrS0d ‘Q
YN VN VN VN VIN L2 VA (7] 7] N snyea 00IAR I8;518-01d Y

ETTH) o __dwogmool dyogwool oo iivdl _ SRINVGL A JMOD
) N VN ) ’ N YN ’ VN

) ebesn u Buyd o uo peseq peot by ¥ 9

VN VIN VIN wN VIN A - 8ok oedwi Uf 80esN eseg O} dANRIR)
yoedw| Ul 8Besn ul BYD 9% Lo peseq sPRdUY peo By 1 D
%Z 76 %0'€8 %8'S6 %518 %958 3]
- 10 Jun pejeutisep peo] Bav 4 g
%Z ¥ %0 €8 %856 %518 %988 [S]
10 Yun paeuly peo Bay 1 g
%S'L6 %518 %866 %Z 6L %S 68 YA - SPBdW PR B0BIBAY ) Y|
%S 26 %S'18 %866 %L 6L %568 M) - seduii peo ebeieay | 'v|
QU VY QLW OUWY MLV S - Sopey S80SO oIoN ¢/
%E 801 %S Y8 %E 801 %S V8 %lLLL %118 %L LLE %118 %96 %98 SRS BRI ‘LYW - WU P . peol % 80
%E 801 %G Y8 %6 804 %S5 8 CYRIT %118 %L LLL %4 L %¥'96 %¥'96 8)e] [80) ‘MY - N Gsepsedu) peo ) '8'G
%€ 801 %S'¥8 %€ 801 %S '¥8 %L L1L %118 %L bLL %1 L8 %¥'96 %¥'96 el "Wl - spedw) peol '8 'v'a
%€ 801 %S '¥8 %E 804 %G ¥8 %L bLE %118 %L bLE %Lt %¥'96 %Y '96 #jRJ UOE "ARY - spedw) peoT val ey uog Y Q)
YN YN VN VIN VN VN VN m YN VN UM - dio) duio) - abesn v ebuep % 'q 4 D
YN VN YN YN VN VN N YN ViN VN M - 1D dwio)) - ebesn U S6UBY % @ ¥ D)
VN VN VIN VN YN VN VN VN VN VIN UM - dig) sed - 90esn ul ebueyd % q 1 '
VN YIN VN 7] YN 7 VN YN YN YN A - IS Ve - eBesn L aueyd % & 't D)
S0 €€0 6¥0 60 v0 1€0 150 €0 60 (T2 YW - yun pesubiseprsioedu peo s '@
$S¥000'0 92£0000 ¥6#000°0 960000 Z.L¥0000 80£000'0 6050000 12£000°0 06£000°0 0r¥000°0 MV - 3N p . duw| peo 't '8
€6Y'LY £EL'YE 11215 116°6€ VBE 6 T 10825 28E°'88 £L8'0F PES'SH UMY - Stoedil) p8oT '8 V|
€101 8ZL €60b €58 [ 689 i 618 7] €L'6 AN - Spoedu} peot 't ']
_Spoudil pec') S8} pu3 N WBien
un pRubISepAWDE JA PedW
TN DYSUBOD/A IA
UMY JA
MY 1A 1oud -abesn seef pedw| ‘g
10 Jun Bisep AU ss88
10 un Bisep /i oseg
YWy eseg
M) e5eE
UM peisu-aid

Mt IRISU-BU :eBesn gesui-aid v

Fasp Dordvwop ebueay pus dnoxp wedppieg eeisay "]

AINO ONLLHOIT MOOGNI :3SN ON3

NOILVYIJO 40 SHNOH 000't ¥3d LOOd FUVNDS HAd SLOVAWI V0T - W 0 hun p 1$8g

€26 "ON Ol AGALS ‘9661 AYVNUBI ‘NOLLVNIVAI LOVdNI QVOT WVIA LSHld
WVHOO0Hd SIALLNIONI AONIIOISA3 ADEINT TVIOUINNOD IHL HO- NIVIO SONINYYI GNODIS P6Ad LYODdNS OL G3SN SLINSTR - 9 318VL STOJ0L0Ud 3N

OiLO3N3 B SVO OD3NKI NYS



LWWO-DVAHIB3US  STX'9318VINWEIVARPEHONT

‘sebed Bu oy uo p d e eeq Bog 19MBIN PUB BIRQ JUNOD GINSESIN “UOGEULIOJUI JO SWNICA B O} 8N ...
“Jodas B} Ut PeqUOSaP SE LAY 0 MY 10 Wiep SBURLS® JBSK 151y Bu) JO Oge! BU WOJ PeAUsP J0Ke; 10BJUN MY 3LON
.. | I ey D - OIS 0 € Aq uoanquisig |
I nacwael s .fim......\.am.E

. YN dnaio) dwo) 4&q ] )
e ek wesSad o 0 ZL o Ut Spuech

e

Bosd e 4q 3 10 JoquinN ‘g
n:emv
ued ul oped &g g _

YS

961'0E 66'22 8$6'G6 606'29 09G'LE g6tz |  816°66 ove'ed | 8292 626'18 _ moﬁoo.._ IUVNDS eeA a0RIAR WRISUIS0d _
VIN VN VN VN VIN v VN VN VN VIN OTHEA GDRIGAR IRISUBL] -
o : VN VN wN vIN . VN UM - 1804 10edw) L) 958EN B58E OF SANEI) 180X
. s aBsn W1 BuO % O peseq sedu peo Bay 4D
VN VN YN VIN VIN AN - JBoX oRdw] Uy e0BSh esug O) ARSI
yrdw) U eBesn W BU % U0 peseq spedw peo BAY | D)
%0¥EL %6611 %09t} %6'LbL %6921 [
o Wn o duyj peo) BAY 8 '@
%0 Vel %6 611 %0'9EL %6'LL1 %6'0Z1 'S
0 uun - peoBay 1 'g
%6 ZhE %G ¥0L %L bli %€ £0b %801 YA - soedu peoy el K
%EZLL %G 0L %L YLL %E €01 %2901 VL SBtw| peo sbeieAY 1 V]
OfLwY OUVYy AL QLLVY Ouvy s : Sopey $801O SrIeN '€
%L 0vL %8'Z6 %V SLL %189 %8'8vL %} 98 %1'ZZL %r'49 %581 %816 SiRd B YW - un 9P peoy ¥ mlo-_
%Z 0¥} %626 %S GLL %Z 89 %6 9FL %298 %Z 2L %G5'19 %9911 %8'L6 o1 Rl AV - HUn P peol 1 '8'q
VIN N VN YN YN VN YN VIN vN YIN 918J UONSZNBR UM - peol 4 'Y'a
VIN ¥N VN VN YN VN N VN VN VIN aq AL~ Soedui) peo) ' 'Y'a a8y UoRBZYERY Q|
YIN VN YN VN VIN YN N N YN v UM - GO oD - eBesh U oBueyd % G N D)
YN VIN VN WN VIN VN N v YN YN - IS dwo? - obesn Uy SR % § 1 D
VIN YN VN VIN VN YN VN VN YN VN ) - dio e - abesn s edueyo % 'q 1D
VN VYIN YN YN v VN VN YN YN VN M - d19 1 - 9besn i ebueyd % 8 1 D)
61t 6.0 860 850 SZ'1 €20 vO'L 25°C 660 8.0 Wyt - yun pajeulisop/spedwi peo ¥ 8
1910000 9010000 ZEL000'0 800000 8910000 8600000 0pL000 0 0200000 £€1000°0 010000 AV - ¥Un pajeube Coa KK
2€1°'98 €68'Z5 62’08 S6V'LY $¥8'06 o818y 160'68 £E8'2y 615'69 Z96°E9 WL - S1080W} pE] 1V
09kl [¥] €80} ov9 vZZL 6r'9 [ 126 9€'6 Z9'8 AV - spedw peo | Y]
[ ISNOAVI _ SSOMD OAVI _ SSONHD DAV L3N DAV E Sioedin pecy es) pug) ey 7
VN YN WIN YN YN Bun p UMD JA
YN ViN VN VN VN wn DISODAN JA
VN VIN N VN VN WA JA
VN VAN YN v YN AMIA Rdwi] —eBesn el pedw) ‘g
wN VN VN VIN
7] VN VN VIN
VN VIN VN YIN
VN VN VN VN
VIN VN VN VN
VN N VN VIN
| ___RID NGO
GNNOS H3IMO'T] ONNOE ¥3ddNn] NNOE BIMOY

ATINO DVAH :3SN aN3

JOVJS GINOLLIONOD 20 1004 3HVNODS ¥3d SLOVANI QVOT - W 10 N peleubiseg

€26 "ON Qi AGN4S ‘9661 AMVNUHEIL ‘NOLLVATIVAI LOVANI OVOT HVIA 1SHid

WYHOO0Ud STALLNSONI AONIIDIH43 ADUINT TVIOHANWOD FHL HOS WIVIO SONINUVI GNOIIS P6Ad LHOdANS OL G3SN SLINSTY - 9 INAVL STO00L0ud 3TN

ORILOI NI T SVO OOINANVS



dH 1509
x} g 10101 43 ABrsuzxg)dwind 0ZH uo OSA
$I0AUCD UOREPOSSY P KuN QIA

(GHOSHZ B dHSDIR) Walshs 1aeM PAIND UO SQIA
AueL BuREaH KO U ¥300) us))L

se0npay Besg augedd uogeis Burduing
{dHO0YXZ) s1cjop¢ Souarg] YBH

(™ §'99g) sesed uoqesabiyay 43 H

wWashS Piemd Uaraun J0ssadiuied 3 H

dung 1®3H

IPIOYSSII UoGRUIGUIOD) MBI

SR 10RO 0} WSAS BucHION 0O
spog

HPOWAS NS MY (I J058IAI0D Iy
sayse0) dirdod 308 ¥

JUNPEN Pioys LOROI| U ASVIASA
Jojop dwnd SV U0 Q4N

00w dund 28emas mes 10) G4A
SyoopIUL

washs Aancoay 1eai yejseuLaY)
sauoppuod BKYOA Jug IA0WIY
1HO4UDD RIRIH PIZUANGLOY dWa}-01d
400 0od

Ss9p0g 100d

RAIQ Ausow3 By sayeseoRg

1xy Shung)-wasis A1an0oas jeay Aspune
“wisAS MHQ uo SN syl

(09P) ssousEM Aouspgd YBH

1A 580 EIEN ASUIPWI-IH

WRsAs 21091 J9)EM O I U0 SHI
wyshs Japem oy uo SKI

duind pood Bupuumws Juspy3 ABRUT
0380y

wun Aouspa YBH XG SO

suoyduasaq ansesy

00'8SE'601S
ec'iegoos
[ 3T
66'55£'628

19099'e8
LISISEIS
00'SEL'SHS

1SE16'098
SS189'Y8
00RLLELS
00'911'961S
0000028
19°610°2528
00159 LIS
00000628
00°50¥' 1S
00°'9pL'8ES
00'000'0ES
69°050°crS
00'42r'01$
criss'is
00'66¢$
00°'€08'5118
00°00€°21$
00699218
005618
09°€8L'S2S
00000'Z$
00°064'Y$
00°666'SS
Ze991'cs
00°009'97$
00'000'54$
00°064'€$
00°000'9$
00'969'17$
00'069'¥$
00061'€S
SZISLS
00°€IZZIS
002928

5

GNrr¥r NN

e, rrrMe N rERNT N~ "0

1500 fej01  Appuend

2sm

auasSYSOY PR SBO

suondudsaq anseaw

$IX 1S0218N0

Sy0pALY

DAY yoopaL

SUIIRH YSEA USI] Joj UORENSU) fRULIaY ]
sbeiig ABrou3 Ul )

SV U0 SIYOJUOD/RIOSUIS NS IS
SIONPIURIL JPRUINIUG  HOMOD IS PHOS
wipd mopu, Bugoagay) w0S

20rds MOPUNA 1O 13 DS LPSR L0 LI OS

43 4By UOL OF € M UUN DYV URIPY 40} 0 320iday
n o} 64) suun Aousow3 ybi m Oy Byd soeday
un U0y 01) SN AUOWI YBN M DY Byd Souday
01) wayeks wds Aouapg YBk M D¢y Byd souday
1 ) un Aouaga ybut & yum oy abeoed aaepday
1 U} O 344 U JAZRUOUSD qesedo-uou g seday
SUOpPU0D Bugse INOWIY

“ukj 5amo} Buyood Joj 1030w Auog

dHOL - dHE J0I0N dO0

SUR) UOREIRUIA § JOAUIOD 0} RIOSUIS 0D ¥ KIS
SMOPUIAA §0 13DS 000'0) 0 L S80S ISL
1940 Usy UOREIUIA OGO O} JOYUON OO ISYSU]
1240 URJ UORIIRUBA [ORUOD G JOYUOHS O SIS
Wiy wjos yje

"SI U0} G MAU B U RISZIIOU0D IEISU|

“EYUN U0} MU DY U LISZRIOU0ID IRYSU|

“SHUN U0} G MIU U U0 SIDZRIOUOID RIS
(4336 Z1) yon 20ayoed seb uoL ¥ (1) Ins

SURARUGA DVAH U0 100 N 4T
§-96 13 PURION (dHSZXZ) SI010W 13 H
HEWN 5597 ASINIM ‘dung W

SAPURY 48 HORIMU Lo KINQ V'Y B S9ZNIOU0OT
$PURH JY MO 10} (Sum1)) J8ZuOI0IT]

Bem Ut WNRAS BUoNUON-208RS 00

ue,4 IBemo B =]
SORU0D Us4 e P MRS 0D

osuss 09

RYoRD U3 200D § IOHUON OO
SIORUIS M LD JGRRION 0D
19R0UCD) U BEIRD T WO OO

Jpoauod ue ) 350100 P LOION 03

SUGy WINNAI GHS | Xy B SUR) Addns JHOOXY) SQSY
9 05X1°S2X)'0ZXC'S L1140y Snopen) sQSY
(ST 9 §3)2 :duy snoyma) SASY

sasv

(dHOEXR) SuBy samo) Buyoo) uo 3,QSY

(dH O¥XZ) S9pPURH 2 10f 8.0SY

duing SNEM 0 U0 SV

S0y Bugood uo QSY

(15u *9g) sspuH aY w0 OSY

{dH09X2) SRPURH By U0 QSY

(Pu ‘0S1) SPURH AV W ASY

(3u '0Z1) SiPpuURH XY WO QSY

(9u 05} ) segpue} Ny U0 QSY

010N 1pURH NV U0 QSY

(19U "051) RPUSH 1y Uo QSY
(dHOZZ) susy 5oy Buyood uo QSY

(duwing M JI8UPULD) 10RU0D SONT BUCKPPY

00'615'YS ‘ won Aupi3 4B Xa 1OV
00'659'Z$ ] 6'01=HIFS HANSNI H XA IV
ooz ’ wn o
ssreecis z syon wajss wds voy-g (1) 3 woy-Z (1)

1500 fejoy Apuend Suoydussaq ainsean

‘ONINOOD

00 652'8$ L
00°256' 138 3
00'5LY'6$ '
00°289'SS '
9915578 [4
00'000'6$ i
00'50L'638
00052128 i
00'000'¥Z$ 3
00°000°81$ [
10°000°Zr$ L
0000098 ]
0000928 z
0000Z't$ '
00°000'5$ 3
00'911°SS 3
00°052'rS 3
0098858 |4
00°000'5Z$ '
000¥0' L8 3
000ZL'e8 13
00'SL2'$2S i
00°002'Z$ r
00'006$ z
00°000'9% 0
00°295%
00'515'958
00000248 14
50569118 £
z
[]

00°00¥' 1§
00'009%

00°006'CS
00'068'Y$

I
b
3
3
00°000°02$ 3
00019'cs z
00°008'98 }
00'000'99Z°¢$ |
{00°000°002%)
SC96L'018 3
00'005'1$ 3
00'008'58 z
rionvs €
00'vLL'TZS >4
00°005°1$
06'510'65% ”
00000018 €
00°050's$ '
0002’68 )
00°'526's$ 2
wZyers z
wrLIeZS z
00ZL1'Z8 3
[4
3
3
[
z

-

P

00'566'CS
ERLALUS
00'06Z'S$
00°CrI'OZLS
00°02Z'4$
revr'eois
00°000'62L$
00°00¥ L8
00°005'411$
00°'SS5'9r$ 2
00°250'5E$ 8
00'££0'02$ 14
009206V ]
z

'
3

y
}
00'054'vi$
wozzzsis
00002°01$ 3
006028 €
00'898'94$ 3
oouras 2
0091 LTES 3
00'€95'2Z$ 3
00'8rLTES 1
00°56¢'S$ 3
00eiLZeS 3
00950'98 z
000088 }
1!
3
z

o

00°PI¥'6ELS <
050ZT'LS
00°004'vr$
00'625'1S 3
10D fejoL  Aiguend

OVAH

05dH1 8L96E°L8 [
1S-880/SEdH} 19€92'18 ]
1S-Y80SEdHI 966521 L

1S Y8005 dH) 719098 62
0S1dHl SSHS [

00LdHI £C'6088 ]}
13-981/3964) 6158 '
10-8U1/33-901/20634 19251'98 (7
00-8u1/33881/3964} 966678 3
33-98173964) SELeYIS ”

3eas L 00'8EL'EIS sic
15-9a5738r4) s z
SdNVIQI/LS98IRYI) oecis) y
aeeiezLod  (e0zess) 2z
13$840v0d) nus [13

13585 0¥01 LTS nz

A TU: TV L E [33- 4] we

W-RLYES REO} WNSOLS 0z

WKRLYBECREOD) 029028 "
-9LVBE REOS) SS'161S 6

Ze04dl ro09'vs) (43
—Q.nx.a._..nn—BNOmp vn.e:u m
S

81-t84/52044 61'ES6'YS iz
JNVIQN3-€8HST041 167898 ez

I3-£8452044 0 165'98 60¢€
10-S81RL-ERS /5204t $0°965$ zZ
91-€85/520:1 6zsezs or
12E£BSSZ041 LIS 14
RE g e S0'65.8 09
13-ca5T 42041 6t0zce 9
S6401 91°65L$ €L

H6401 (69°Z26'359) 1591
HL401 SCH0Z0IS 28

H§301 (r6'590'r8) 173

10dNOD-BIMEEAD sLeLs 3
HBEdD 19°606'SS 891
HELI0) 471 431 0S¥
HED301 s %
HIZLIOL g 4] oLt
HZO4O1 €Z960'rES 17317
LOdNOD-81HEZDA0 sSESNIS pis
HZZDAO} re9z5TIS 902
H81D401 Y1628 e
HOI04O1 S6°168 £
St10401 te oS oz
LOdNOD-BLHEIDAD 99°EISS 124
HEIDA0} S0'OrL'Y9S 1z0t
HOM4OL s €
1S¥80HZEDDE 66008 ’
1S-Z80MZEDDL 1568 ]
HZEDDH 09'S08'Z1S are
HZZOOH weLe 96y

HOZOOL C b
) MINS-SIMYNY WROSAINOL] PRdwO) MEL-AUT L (0L 0RZ'1S) %

0003 ANO 90°065'7$ 9%

£V00IN0 000078 oz
SANVIGZIOH-980MH96:0  (00'129%) <l
SANYIQI/LS-9E0VAZLA0 i
33990240 recs) z
1S900/ASY30 0008 [
10w YsmL wiLEVIS 134
saioRucD) Bugybi) uod/sues) 00°00Z'YS 3
wpopIIL 00'690't$ 3
SIO0D) II0I04J 690cL'Zs [
$ORUCS §300304d €0'LOL'ES H
sdwe) OPIvH 1IN ozezy'zs 13
N1 BusuBy opiey oW S1'6¥9'618 114
(SHeM 1'9 X 0Z) subys w3 0N 00'LESS [*4
NX| IS N JyoRau-Bupbn ZLESY'SSS s
wpyeH PN o BumBn  (comseis) 661
(1 03 Z '9x1) woady Buuidn rorL'ss
woady Bumitn 8102r'sS
] SI0U], U SIPUMS SNPIAPUY KRSy 00°000°1S H
¥oopIuN Bupusy pes 69'92L'SS €
00Z Wpos xnssaid ybi4 (19713 1 661
BusyBry apieH 12K 7 Wa0s210NL 43 YD 00'005'€28 (14
sdwe) i wbomeH #6'552°CS < 1Y)
/v 10 Bugpur) puesaQ 9 S 00°Z8ZrIS i
wonay ubls wa Fiy7i 4]

washs Buumng
SN JUISSIONLS PEduIoD) PEAA C1-dwe) ()

6¥695'S
[-5- 71} [

suogduasaq anseepy sod R0 Auend

SONLLHOIN
‘jeQ 150D aINSesy
wieiBoud seapuedu) Aousjory3 ABseu3 [eopawiod



Z 3beg

suoyduosag ainseapy

1500 jejo1  Ayuend

el ]

SIX'1S021SND

HEV S9-9Z SAY ‘dimg Jesh
u33 021 ‘washg dund weH
W Ausm3 YD XA [N
won Aueg3 Yo XQ 'OV
wuny Aouspm uB XA ‘MY
wan) Aousow3 YBH XA 'OV
wun Aousow3 WH XA 'OV
wury Aoudpw3 WBH XA ‘Y

(suoy 0Z) M0)) seday 5ZMIOUOOT

23 | SIRPUSY 28 U0) JEdIY HZRUGLCD]
(uU0161Zx2) s1eND Aousow3 YBH
UOYMISHS SOIND AUl YBH

won Aousew3 YBH Xa OV

duing Auapgd YO oH §

suR{ Jamo ] BugooD JHOZXY U0 S,OSA Z
SPURH Y U0 J0)0W PIRdS 2

10104 W SHSZ"} B SHOZ-Z Y0 S.OSA
SI0I0N UR S IHOZ-C 24 S.ASA

TION W dHOL-) F dHOS"| 10} SOSA
SI01ON U4 dHS L} B HOY-§ 108 S.OSA
OO W8 SHSZ-| B SHOE-| 20} SASA
(dHSLX) “0SX} '0ZX}) 9POOH Mung 10§ 3.GSA
0o 20§ GSVAOSA

PIs ssediq M QSA

ueg Axkdng gHOE U0 OSA

(HOSX) ¥ dHOEX})8:m01 Buoo? g uo ASA
us) 5amo} Bugoco Lo QSA

UR) SIRUIPUND "dRAS Jamo) Bugood Lo QSA
US| om0 BusooD J0§ OSA

Ry samoy Bunood 10§ OSA

(dHOEX1 0PX)0SI2)3RN SHPURH XY U0 STAA
SI0MUOD PARPOSSY 3 W A
dwnd M 0H Q3A

21010ut Jamoy BuROCO oM JORUOD 0} OA
10109 dH S§ Vo 04A

duing SR PINYD U0 QSA

SoMP 1030w dund pIIds QRPN

RPURH Y U0 J0I0K PIIIS OML

Buzero) pasL
(uobesd) DY U0 0PI

suopdussag ansesy

suonduosaq anseayy 1S00 fejo;  Amuend

SONINOOD

L PYHLI9LYBIZEOSY YR [T
0TI 9LYBLRZEO Y 659618 s
WroLY8IZEOd SEL90'RISS 2286
ZA-SUIR-LYAIZEOSY 95168 z
R-8LYALZEOSY z0'1Lz'0zs [
20 9INTVAIREONY STHGE'ES Jis
1368215204 LS 951
81-€81/52030 69696128 €6l
13815204 £o9198 £
HELIOY sLsHS ®
13eazrLdt e1L2cs 9
NVIDINKCBLYEIRE0HE $0°506$ 4
K-9LrAI2C04E 1WIE'LIS 002
138O * 8ot
HEI40E SEYS0'LS (]
NSePRE PRPUNS (M s §-1 ¥E SLMS'SIS ost
gane  (eociee) 6
we  (rzes) 65}
£0do9R 00'0¢4S s
T3-981/39642 6L'181'68 002
20-951/33-981/39632 £5'€0LS z
00-841/33-981/39642 reeseis I
OH-981/ZL 42 0T 100'28 o
1398LRLdL K6 18
I3eau3erk  (L0SKO'LS) v
15v81I1YR SrIze'zs [72
ZaYHIET IR 0002's$ vol
IR s 3
0Q-SY113581/09052 00'¥SL'eES 37
Z0-PHZNRZRLYEIZEOR THI'ES 09
0PI R-LYEIRZI0R LIS 1oy
0G-IZNIZRLYEIZE0R T8
1G-S ALYEBIREOST 95'92L'668 16
0G-9HINT-SLYBIREORZ 29'150'028 [
004958 ) ZAHHITZRLNEIZEOSZ SYIcaIs 3~
66'950'28 L 1QPUIRZLYEIRE0Z 15°€85'68 $02
SEO6IS ) 00-VUHR-ULYBIZEOR 9ZEE LIS 192
92Z69r'ss z SANVIQIZ-RIYEIZEOR €O'¥29'rZ8 zes
SCO6IS ' R-ALYBIZEOR L0608 LOLY
roreLs i BYaIreoR weies 3
1iess ] FIvacoR  (ccod) 3
w5 ] L-€8IREOR SIS v
151988 z 1O RLYES REOST £6'659'L$ ol
Zyeszs ) TrALYBS ZEOR o9 L80'cS 4 1)
L1 ] ] R-2LYES REOSR st
99°€628 ] 016815202 "weor'vs "z
6£022$ ' 138152042 or'izi'es 95¢
»$LIS i I3-685/52042 WEo'Ts 00l
199288 z ZQ-2UHRLLIZBLLIOR 1626018 €S
199298 z 0Q-ZIRLLIZAVLIOR cresi'ss 16
2506098 z 9124-2a1L103Z 91'190'1$ ””
08'705'9% ) $6402 £65es 9
06°289'sS ) HE40Z L9'68L'E28 1101
920r'1S 3 HIH0Z  (s1'2es'sZ®) ez
cLY0E8 3 He40Z  (06'scL'ss) €0s
oress | HL49Z 1eey'ss "
00'000's$ ' HEL40Z 915918 [
00 LIS z HED40Z LIS [
05ZET' S 3 HIZD40ZT oY L1918 14
00°000'91$ € HCID40Z  (eoeL'Ts) 49
00'000'¥2$ € 1T} 'SAW] WPOS 2nssaLd YBH AMOOLXE 3 04T ST691'IS ”
00'000°1 18 2z 014 UaBoieH UABBUNY YV HOA OF} 4 MED WLI0'tS 137
00000018 z 00-PUISNI-PEYSZCOI901 90°299'cS 3
00'000'128 ’ 0Z4SX1 @eens) 1
00000'5028 € 42034 (erswzis) €2
00'LYE'SES ’ a3 (sz'6v9'y28) 3
00'60%'05$ 3 163X} ovse'vis) o
69'151'cs 3 a3 (69'6¥C'9918)  1SL
00'00¥'ELS z 81031 (60°'901'18) 6
00'125'H1$ 3 HESOX3 e19es z
05168018 3 NSIOXL [~1-4] L
00'265's$ 3 00YANL (60'9€28) [ 4
95129'68 3 0/00PHN} $9'621'2$ 6
00'056'Z¢$ [ 00PHNL 16589'S$ [1}
25'9¢9'98 3 05ZHM! 6L199'01S n®
00'SYY'TES ' SLIHWL 9TUST'HIS €€
00Z69'6$ + 00LHWL oLs z
00'050'LS ] os1dll [~ "
00°LYY'92S 3 £2d09i} 19°021'cS or
000000618} €40dsms  (c0'se0'z8) »si
(132444 3 49dsHib (rress'es) (4]
0y 09E'92s 3 /0LdH) Z509¥'es z
$c'9L9'28 ”* OLdH} 19°982'818 (1
is00 rejoL Ayuend Suogduosaq anseop oo e0L  Afuend
SOWAH SONILHOM

‘gleq 150D ainsesy
weafiold seaguasuy Loueioy)3 ABiau3 jesusunuo)d



¢ bed

X LS no
S 018! (ov)

(33
(gg)
{5}

(9t)
(se)
)

suoydudsa( ainseap 150D jejoy  Aguend suogduosaq ainseayy 1500 fejor  Ayuend suonduasag ainsean 1500 jejol Auend

oSN ONDIOOD ‘JVAH

dwe-n $3Z110¥ES 298
15e9E MO Z)10vES €5'628
dwet 914684 wis
isegeg 2033 giicaS 5628
duwe 91213 648
15eeg ORI BLLId 92628
J0paygaY 3pdo 90'6$
20suIg Aouednaog Z5EE9'1S
208u3g ANRINO0 898LIS
swsudg Auednodg 99918
osuag Aousdnaog S5LEr8
220898 AOURdn200 15288
108U fouednao0 11628
205uIG Aouednao0 941668
s0suag Aousdnsog 11628
209uag Aouednao0 15°288
sa0sueg ousdnog 15288
siosuag Aausdnoog CLO6LS
08uag uednoog 695608
S10ups Auednoo0 647028
osueg Axuedn0 299LIS
stueg Asusdnaog Z1is9'LS
wosug Aouednoa0 69'668
2osudg Auwdnaog 900028
ss08uag Aoumdnoog LT Y068
$508Ug ASURARI20 91'62$
ss0sseg Aouednaog 8696128
woseg AousdnooQ 9%EeLs
200Rg Aouednodg 474
siosuag Aouednaoo 91628
siosuag Auedno0 ez
worg Aouwdnaog 619028
2)08UIG Aoudnao0 91628
siosueg Aouednao0 261928
ssonuag Aousdnao0O 8'166%
siosueg AousdnaoQ 2105018
sweg uednaog 16ZH'Zs
sionRg Auednsao 299118
ORRG Aoumdnoog "wis
iosueg AsuednooQ 91628
siosuag Louednas oz
wosueg Aousdnao 91628
wosues AuRdneo0 [ 7N 144
siosueg fouednaa) SUSHIS
siostg Aauednoo0 200618
iosug fouednoog 91°08E$
2108095 Aauednoo0 89C0IS
S10sueg AouednaoQ "iss
soeg Aousdnoo) 11°'920'98
08U ASURdNI00 £6'€L9%
si0suag Aouednaog [r4--4t
osusg Aouednaog Z169%
wonRG Auednag rsI9'cs
tIoeuag Aouednao0 09'991°1$
soseg Aourdnag £1'965'28
sio8Rs Aousdnsog [ 15 4%]
sioneg fuednaog £1'965'28
sosues Auednooo 09'991°3$
sosueg Auednaag (15241
10sug Auednoog 14628
Josueg Awednoa0 LS
SPRI0I0A [ORRS 98'VLES
=0suIs Asuednasg £5°610'LS
SONRG Auednos) Zeo6ls
WSLY82RZE08 srisr'ess
W-8Ly82ZEOSR T Uss
SANVIOZIERLYSZZEO 9 ULIEY'LS
£u082.10ng 100D YoM £} 7 '6 'S Gis'292's8)
I3-vazredy 06'S92$
PAPUIN-RLYEIZEOSY 19°909'cS
2a-NEZR-8LYALZEO 4y 09'968'61$
QYU R-SLYBZZEO Y
0P R-8LYBZREOSY £9'206'02%
20-8U1/R-8Ly82TCOSY 919258
WRLLYSZZEO4Y 191018
Za-rHT I 8LY8IZT0SY 0060t
$QPHZ W SLYRIRCOSY WSLLYS
00- P2 Y- 81¥E12E04Y 26'926'%cS
SNV W SLYSLZEOIY 0z ¥IL'RS
Za- UM RLYSIZEOSY KTUY'6S
1O S RLYELZEOSY wWirl'ss
00-SUINY8LYEIZEOS 0L'L¥9'668
Za- YU I RLYAIREOSY £9'€00'cS

§§§§38£’§“83"—“:-"1823“”232'3238'88§"‘°ﬁ:"’8"2""288!""”"!’:&28
*8 T s & 2 e

L]

0
06471
L't
608'L)
6816
950'6

LA LR Sl A RS

-

Suogduosag ansed sopeiop  Alguend
SONUHON
‘gje 1507) aInsesy

weaBosg seApuedu] Aoueay)3 ABieu3 jeopsewuod



Suoyduasaq ansesp 1500 jejos  Apuend SUOROUISI] UNSEIN 1500 jejo1  Aguend suoyduosag anseap 100 1ej01  Auend

(@oc) WOHMOG §-1d - 30
40 mpy uBis w3

(002) Whyumog ¢-1d - 40
(goc) WBumoQ 6-1d - 32
(vog) WomoQ O €1 - 30
(2661) 48 - (I 1) 20103y MO
(Z661) 49 19o398 ¥3 WO

epeg dwe ¢

segeg dua y

(2661) duepg

(z661) Poya WOz duepq
(z661) Pogay wWovi dwepg
(2661) (LLVM #£) GnG M 20mpdoy
(2664) (WeM Z2) sqng alesiopm Mo
(z661) 81 15waeE 43 WOH

(2661) 1semmg 10913 sowdey
(2661) 1500 104 aoeydoy
L]

duiry JOSLIMOYS

isepeg 2UORIIT JOSLMOYS
SuUORduISS(] aunsesy

00}
tor
L2

1£0'11
9L0'c

108'ze
9660

19¢° 1S}
969'721
e

[

oz

0

o

Aguend

ONULHON
‘ejeq isoD) ainsesy
weiBoid seagueaul Aouejoly3 ABisug jpopewnuoc)



Frequency Distribution of Three Digit SIC for Commercial Sector

By Study and Enduse

[Study: HVACAIght! sic
Enduse: Lighting

[Sady- HVACAIghS
Enduse: HVAC

$RR3E228588RRERERNEES

o7
53
591
64
82
L3
L4l
o943

giﬁﬁﬁﬁiﬁEﬁéﬁﬁﬁi§§¥E§EEE§§§§B§§§E§ g § B39 2a R RE B eRBCRRR2BENBEEREE
¥ ) 8 |3
1 1IFTEN
i 1R

[Stady: Uighting
Enduse: Lighting (Cont)

il

SIC_FREQ XLS




M&E PROTOCOLS TABLE 7

DATA QUALITY AND PROCESSING
DOCUMENTATION

FOR

COMMERCIAL ENERGY EFFICIENCY
INCENTIVES PROGRAMS
FIRST YEAR LOAD IMPACT EVALUATION

FEBRUARY 1996
STUDY ID NO. 923




M&E PROTOCOLS TABLE 7
DATA QUALITY AND PROCESSING DOCUMENTATION
For 1994 Commercial Energy Efficiency Incentives Program
First Year Load Impact Evaluation
February 1996
Study ID No. 923

OVERVIEW INFORMATION

Study Title and Study ID: 1994 Commercial Energy Efficiency Incentives Pro-
gram: First Year Load Impact Evaluation and Retention Studies, February 1996,
MPAP-94-P98-923-R606, Study ID No. 923

Program, Program Year, and Program Description: SDG&E offers the Com-
mercial/lndustrial/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/ndustrial 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 uses are lighting and space
cooling.

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 was defined as a customer who did not meet the definition of a
participant.




6. Analysis Sample Size:

End Use No. of No. of Average No. of
Participants Measures Billing Months
Lighting Only 690 485,081 35.5
HVAC Only 150 698 357
Total 740 485,779

B. DATABASE MANAGEMENT

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

Comparison

Group - On-site

Surveys

! Y
™ customer NOAA Billing (N—et\ :
Master File # Weather [~™ Analysis [— ™ . Impacts )
l'_’ N
Participant On-site Verification
Database IAccount Exec
Survey
2. Data Sources: Data for the impact analysis were obtained from the following

major sources:
e Customer name, address, and installation‘date from the program tracking
database;

o Comparison group was selected from the Customer Master File after the
participants were determined,

¢ Consumption history from the Customer Master File,

o Data on floor stock, square footage, hours of operation, and occupancy from
on-site audits for the comparison group;

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

e On site verification of installed measures for the Participant Group conducted
by Xenergy, inc.

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 Commercial Lighting Load Impact Analysis

Number of participants in the database 690
Less Military participants | 683
Estimable regression parameters 673
Participants in relevant stratum 658
Relevant stratum participants with sufficient post data 649
Relevant stratum participants with sufficient pre data 617
Relevant straum participants after elimination of bad square footage, | 614
university, & cogen site

Number of Participants in the Commercial HVAC Load Impact Analysis

Number of participants in the database 150
Estimable regression parameters 146
Participants in relevant stratum 84
Relevant stratum participants with sufficient data 78
Relevant straum participants after elimination of small ex ante savings | 76
to large consumption

Nonparticipant Group: all selected nonparticipants with completed surveys
were included in both analyses subject to the constraint that the customer had
the end use of interest.

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 and hours of operation, were used
from the on-site surveys. The complete surveys for all sites will be added to
SDGA&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. Nonparticipants were selected as
described in the Overview Section (pp. 7-8).

Survey Information: Details on the results on pages 6-8 of the Overview
section.




3. Statistical Descriptions:

Table 1 - Commercial Lighting Results

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

PARTICIPANT GROUP
Total Estimated impact (kWh per month) (2,332,904) (1,070,763)
Variance of Estimate 50,250,898,931 107,467,091,412
Total Ex Ante Estimate of Savings 2,420,720 478,078
(kWh per month)
Total Lighting Square Footage 13,689,839 3,749,072
Count 614 15
Average Annual Hours 4,687 5,163
Realization Rate (Gross Impact) 96.4% 224.0%
Standard Error of Realization Rate 9.3% 68.6%
Impact per Square Foot per 1,000 Hours 0.44 0.66
Impact per Square Foot (Annual kWh) 2.04 3.43
Average Impact (Annual kWh) 45,594 856,611
NONPARTICIPANT GROUP
Total Estimated Impact (kWh per month) (161,354) (718,571)
Variance of Estimate 9,059,305,917 22,898,265,067
Total Ex Ante Estimate of Savings na na
(kwh per month)
Total Lighting Square Footage 10,190,740 1,631,869
Count 405 10
Annual Hours 3,835 6,158
impact per Square Foot per 1,000 Hours 0.05 0.86
Impact per Square Foot (Annual kWh) 0.19 5.28
Average Impact (Annual kWh) 4,781 862,286
NET-TO-GROSS
impact per Square Foot per 1,000 Hours 88.9% -29.2%
impact per Square Foot (Annual kWh) 90.7% -54.2%
Average Impact (Annual kWh) 89.5% -0.7%




Table 2 - Commercial Cooling Resuits

400 kWh < Ex Ante Ex Ante Estimate | Ex Ante Estimate

Estimate < 60,000 kWh < 400 kWh > 60,000 kWh
IPARTICIPANT GROUP
Total Estimated Impact
(KWh per month) (405,090) 12,505 290,349
Variance of Estimate 6,617,692,959 7,392,638,539 4,448,014,161
Total Ex Ante Estimate of Savings
(kWh per month) 559,046 7,648 281,803
Total Square Footage 6,226,584 9,145,460 707,442
Count 76 51 4
Realization Rate (Gross Impact) 72.5% -163.5% -103.0%
Standard Error 14.6% 1124.2% 23.7%
Impact per Square Foot 0.78 (0.02) (4.93)
(Annual kWh)
Average Impact (Annual kWh) 63,962 (2,942) (871,047)
INONPARTICIPANT GROUP
Total Estimated Impact 180,938
(kWh per month)
Variance of Estimate 3,321,569,332
Total Square Footage 10,454,356
Count 391
impact per Square Foot (0.21) (0.21) (0.21)
(Annual kWh)
Average Impact (Annual kWh) (5,553) (5,553) (5,553)
INET-TO-GROSS
Impact per Square Foot 126.6% -1165.8% 95.8%
(Annual kWh)
Average Impact (Annual kWh) 108.7% -88.7% 99.4%




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. The modeling portion of the report gives
details.

All participants were part of the analysis regardiess of the amount of billing
information available since individual regression models were constructed for
individual customers. All results were reviewed and decisions made. See
Results (pp. 79-23) under the Lighting and HVAC section.

Regression Statistics: See item 3. under Sampling.
Specification:

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

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. The study follows the
straightforward participant/nonparticipant framework of the M&E Protocols.

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.




10.

1.

12.

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. However, weather data were part of the DSM
portion of the cooling model, in which case the model began to break down due
to collinearity. The report describes how the trend portion of the model was
suppressed in the case of cooling, as a means of clarifying the model results.

Influential Data Points: These issues are discussed in great detail in the
Results (pp. 19-23).

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 section of the report for details.

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

DATA INTERPRETATION AND APPLICATION

Calculation of Net Impacts: These calculations are described in detail in the |
Modeling and Results sections of the report, as well as in Table 6.

See the Modeling and Results section of the report.




