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Section 1
Executive Summary

This is an evaluation of the Program Year 1995 (PY95) first year load impacts for SDG&E’s commercial
customers, who are a subset of the nonresidential customers who participated in SDG&E’s Commercial/Industrial/
Agricultural (C/I/A) Energy Efficiency Incentives (EEI) Programs. The C/I/A EEI Programs help customers reduce
energy costs and increase energy efficiency at their facilities. There are two major end uses covered by this report:
(1) indoor lighting and (2) space cooling (HVAC). The total number of CEEI Program participants with these end

uses are shown below:

Table 1
Number of Commercial Customers
End Use Sector No. of
Participants
Lighting Nonmilitary 1159
Military 14
Total 1173
HVAC Nonmilitary 116
Military 1
Total 117

SDG&E obtained a retroactive waiver (see Appendix A) to the “Protocols and Procedures for Verification
of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs” (M&E Protocols) for
evaluating the energy efficiency measures installed by military customers. This waiver allows for the evaluation of
all measures installed in military bases under M&E Protocols Table C-5, instead of Table C-4. This allows the use
of engineering estimates with ex post verification of the assumptions in the engineering model. SDG&E contracted

with XENERGY, Inc. to conduct the military study, which is provided in Section 4 of this report.

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

for nonmilitary commercial participants.
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The PY95 CEEI Program study results, shown in the designated unit of measurement (DUOM), each end

use are as follows:

Table 2
Study Results of CEEI Programs
End Use Study Group Energy Realization Demand Realization | Net-to-Gross
Savings' Rate Savings' Rate Ratio
(kWh) &W)
Lighting Nonmilitary 0.35 97.2% 0.31 95.2% 89.0%
Military 0.36 91.1% 0.21 58.8% 100.0%
HVAC Nonmilitary 1.55 92.3% 0.0003 21.4% 97.6%
Military 0.08 100.0% 0.00001 103.0% 100.0%
Paralle]l Net-to-Gross Methodology

SDG&E completed a parallel study to derive an estimate of the net-to-gross ratio for the commercial
lighting end use (see Appendix D). The parallel methodology addresses the issue of self-selection directly. This
study was based on a sample from the commercial customer population using a combination of survey and program

data from a variety of other sources.

Since this methodology is not Protocol-approved and likely contains biases of its own, SDG&E does not
intend to use this study for the purposes of adjusting the ex ante net-to-gross ratio. SDG&E presents this method-
ology as an experimental study to explore other alternative methods for deriving the net-to-gross estimate that are as

yet not explicitly approved in the current M&E Protocols.

Lighting DUOM: load impact per square foot per 1,000 hours of operation
HVAC DUOM: load impact per square foot

2 The Realization Rate is defined at the end use level as the load impacts estimated by the study, divided by the utility’s first year eamings

claim.
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Oreanization of R

The report is organized into several sections.

Section 2 - Study Overview: This section presents the program description and a discussion of the participant
database, nonparticipant group, and data collection efforts.

Section 3 - Nonmilitary Lighting & HVAC Studies: This section discusses the regression models and results
obtained for the first year load impact study for nonmilitary lighting and HVAC.

Setion 4 - Military Sector Study by XENERGY: This section contains the first year load impact study conducted
by XENERGY on the military bases.

Appendices: This section contains all the appendices referenced throughout the report, and the M&E Protocols
Reporting Requirements Tables 6 and 7 for the various end uses.
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Section 2
Study Overview

Program Description
San Diego Gas & Electric offers the Commercial/Industrial/Agricultural (C/I/A) Energy Efficiency

Incentives (EEI) Programs to help customers reduce energy costs and increase energy efficiency at their facilities.
The C/I/A EEI Programs, 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 market 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 Program. Through this marketing strategy, SDG&E is provided the flexibility needed to
encourage the adoption of energy efficient measures that would not otherwise be installed by customers due to

economic market barriers.

C/1 Incentives. This program typically targets large customers where SDG&E’s account executives are
involved in assisting customers with major retrofit applications. This program offers incentives to customers 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 customized basis, providing the project meets the

program cost-effectiveness tests.

Energy savings are determined and reviewed by SDG&E’s engineering staff. Additionally, for further

verification, an outside consulting engineering firm performs semi-annual reviews of the completed job files.

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

industrial customers, but tends to accommodate medium/small commercial/industrial customers.

Customer participation begins with an energy audit and recommendations for energy efficient equipment
based on audit results. Customers are encouraged to participate in this program by installing cost-effective energy

efficient measures and receiving incentives for those measures.

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
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rebates to these customers for the following measures: (1) high efficiency refrigerators, (2) compact fluorescent

lamps, (3) other energy efficient lighting technologies, (4) energy efficient motors, and (5) HVAC measures.

Sampling & Data Collection for the Lighting and HVAC End Uses
This section describes only the nonmilitary sector of SDG&E’s Commercial EEI Program. A thorough
discussion of the military section is contained in Section 4 on Military Installations by XENERGY.

Data Collection

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

o Customer name, address, affected square footage, lighting hours of operation, and instailation
date from the program tracking database;

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

e Consumption history from the Customer Master File;

+ Data on floor stock, square footage, hours of operation, installation of energy efficient equipment,
and occupancy from on-site audits for the nonparticipant group;

¢ Information on other changes for all assigned customers in the participant and nonparticipant
groups were obtained from a survey conducted on the account executives

o Hourly weather data from NOAA files for the SDG&E climate zones: Maritime, Coastal and
Transitional.

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

Data Flow Diagram

Comperison Customer Partici
T | o [ |
L ]

NOAA
Weather

L ]

AE Survey

Billing Net
Analysis Impacts
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Participant Database

A total of 1275 commercial customers (excluding the military bases) was identified in the 1995 commer-
cial/industrial database for the lighting and HVAC load impact studies. An attempt was made to include all
participants who were identified to have only indoor lighting or only HVAC installations in the analysis.

Participants used in the study are broken down by end use as follows:

Table 3
Study Participants by End Use
Commercial Indoor Lighting Only 1159
Commercial HVAC Only 116

Account Executive Survey

SDGXE conducted an internal survey of all account executives who had responsibility for customers that
installed DSM measures in program year 1995. The survey was used to identify any impacts on consumption due
to any cﬁanges (DSM or non-DSM) with respect to the company that may impact the way the company used
energy from January 1993 through September 1995, which covers the study period. A copy of the survey
instrument is in Appendix B

A total of 1777 surveys for both commercial and industrial customers were sent out to all SDG&E
Marketing account executives with a cover letter explaining the survey. Two percent (31) of the commercial
lighting participants were reported to have 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).
Less than one percent (13) of the commercial HVAC participants were reported to have some type of change.
This information was incorporated in the analyses for lighting and HVAC.
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Nonparticipant Sample
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 not to have participated in any of the 1995 DSM nonresiden-
tial programs. For the purpose of selecting the nonparticipant sample, the participants were grouped by annual
kWh and the ten building types 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
customers 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.

A summary of the participant group and the nonparticipant sampling frame by building type and size is
given below. Note that a small building’s consumption is less than 10,000 kWh per year; a medium building’s
consumption is 10,000 to 40,000 kWh; and a large building’s consumption is greater than 40,000 kWh per year.

Table 4
Commercial Customers By Study Groups
Small Medium Large

Segment Participant | Nonparticipant | Participant | Nonparticipant | Participant | Nonparticipant
College 4 374 5 31 15 23
Grocery 2 1,480 20 441 74 131
Hospital 3 299 3 49 17 46
Lodging 12 503 27 218 64 53
Nursing Homes 1 50 5 43 6 21
Restaurant 9 4,709 73 1,014 22 59
School 76 745 112 219 43 67
Retail 50 8,981 64 1,048 43 252
Offices 125 25,102 82 1,488 115 383
Com’] Bldg 84 16,498 54 770 61 213
Other 12 6,441 4 255 20 150
Total , 243 62,834 449 5,576 480 1,398
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On Site Audits of Nonparticipants

VIEWtech conducted the on-site surveys of the nonparticipant sample for SDG&E. Detailed on-site
audits were conducted on 450 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 including the date of installation. A copy of the survey instrument and
the building type breakdown of the sample is provided in Appendix C.

Billing and Weather Data
Hourly weather data were estimated from daily highs and lows from NOAA data files and converted to -

heating and cooling degreehours (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.

Long-term averages for cooling degree hours and cooling degree days are used for weather-normalization
purposes in the regression models. These are the average cooling degree hours and cooling degree days covering
a period of 14 years dating back to 1983.

For each customer in the participant and comparison groups, consumption data and weather data gathered
for use in the analysis covered the period beginning January 1993 through October 1995. Each customer’s
consumption and weather data were further screened to meet the M&E Protocols data requirement of twelve
months pre-installation and nine months post-installation data. Customers that did not meet this data requirement
were eliminated from the analysis. The following table illustrates data attrition for the participant group and the

nonparticipant group.
Table § '
Study Group Pre-Regression Attrition
Lighting HVAC

Status Participants Nonparticipants Participants Nonparticipants
Starting Study Group 1159 450 116 450
Billing Data Available 1110 439 107 440
Sufficient Pre/Post Data 1012 394 99 392
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Discussion of M & E Issues

Revision of the Earnings Tables E-2 and E-3

As part of the ex post evaluation, some measures were reclassified under other end uses. Some partici-
pants were also recategorized from Commercial to Industrial or vice versa upon verification of the assigned SIC
code. After conferring with the Office of Ratepayer Advocates (ORA), SDG&E agreed to update the
corresponding PY95 earnings Tables E-2 and E-3 to reflect these changes. This provides consistency between the
PY95 First Earnings Claim and the first year load impact evaluations for the purpose of calculating the realization
rates for each end use, and subsequently completing Tables E-2 and E-3 for the PY95 Second Eamings Claim.
The revised Tables E-2 and E-3 are attached as Appendix E of this report. These tables will also be submitted in
the SDG&E 1997 AEAP application.

Due to the adopted modifications to the M&E Protocols Table C-4, where the end use “combination
lighting and HVAC” was eliminated for PY95, SDG&E eliminated this end use in Tables E-2 and E-3 and
appropriately distributed the costs and benefits between the lighting and HVAC end uses.

Incorporation of the Nonmilitary and Military Load Impacts for Table E-3

The results from the XENERGY study were used to modify the load impacts for the lighting and HVAC
end uses installed by the military participants. The study results from the Indoor Lighting and HVAC Studies
section were used to modify the load impacts for the lighting and HVAC end uses installed by the nonmilitary
participants. The total load impact parameter for the entire commercial group is then the weighted sum of the
study group load impacts. Weights for each parameter (energy and demand) were determined by the contribution
of each study group (military and nonmilitary) to the total value of each parameter. The following table shows the
weights for each parameter by end use and study group.

Table 6
Load Impact Weights by Study Group
Nonmilitary Military

Parameter Lighting | HVAC | Lighting | HVAC
Energy Load Impact (kWh) | Gross 0.662 0.998 0.338 0.002

Net
Demand Load Impact (kW) | Gross 0.672 0.999 0.328 | 0.001

Net
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Commercial Miscellaneous End Use
The 15% cap of total net resource benefits (modified by the net-to-gross ratio) for miscellaneous measures
for this program was not exceeded. Therefore, no additional load impact studies other than the required end uses,

indoor lighting and HVAC, were conducted for the CEEI Program.

Parallel Net-to-Gross Methodology

SDG&E completed a parallel study to derive an estimate of the net-to-gross ratio for the commercial
lighting end use (see Appendix D). The parallel methodology addresses the issue of self-selection directly. This
study was based on a sample from the commercial customer population using a combination of survey and program

data from a variety of other sources.

Since this methodology is not Protocol-approved and likely contains biases of its own, SDG&E does not
intend to use this study for the purposes of adjusting the ex ante net-to-gross ratio. SDG&E presents this method-
ology as an experimental study to explore other alternative methods for deriving the net-to-gross estimate that are as

yet not explicitly approved in the current M&E Protocols.
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Section 3
Nonmilitary Lighting and HVAC Studies
The General Model

The Individual Elements of the General Model

For customer i and month t, the general regression model is,

Equation 1 (The General Structure of the Regression Equation)
kWhit = Xit +Wit +Sit +¢;

The dependent variable kWh,, is the monthly energy consumption for customer i, normalized for the length of

the billing cycle.

A trend term and a zero-one indicator variable (for other reported changes in monthly consumption) are

included in the model, as well as an additional component based on the indicator variable d} :

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

Xy = Boi +Byi (1) + Aﬁoi(d’ii)

Before estimating the model, customers (both participants and nonparticipants) were surveyed for any
significant changes in their level of energy consumption. The indicator variable dj; can be appropriately defined
at the customer level. This variable takes on the value 0 when there is no reported non-DSM change at the
customer site. It is 1 starting from the date of a reported change. This data was gathered through the account
executive survey of participants. As for the comparison group, the data was obtained both from the on-site audits
and from the account executive survey. The coefficient AB; can then be estimated, allowing an adjustment to

the regression for changes in expected consumption unrelated to the DSM installation under consideration.
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Cooling-degrechours and cooling-hours make up the weather-sensitive portion of the model:

Equation 3 (The Weather Portion of the Regression Equation)
W, =P (cdh; ) +Bsi(ch;)

The cooling degreehour variable is the sum of the cooling degrees for the corresponding normalized billing

month. The cooling hours variable is the estimated number of hours for which cooling has occurred, so that the

term PB3; (chj) represents the interaction between the lighting and space cooling end uses.

For customer i, DSM contract j is associated with the weather-normalized ex ante estimate of monthly

energy savings F;. The statistical estimate for monthly savings S is,

Equation 4 (The DSM Portion of the Model)
Sy = Zsijt
j

Sij = (Yuj +7gcdhy +7v3;0hy )dijtFij

The term, (y iij + ¥ 2cdhy +y 3ijchit) is the estimated realization rate for contract j, generated in the

regression by the indicator variable depending on the date of DSM installation.
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The Lighting Regression Model

For the lighting model, the cooling-degreehour variable is suppressed, so that y,; =0. We assume that

the realization rate is constant across contracts (within customers):
Y =Y

YBij(_CEi) = Ysi(c—hi)

given the long-term average value ¢chi. After a significant rearrangement of terms,

si,={y,i+ysi(Eﬁi)}[;dij,Fi] {ysl(chl)}(‘:hn_)[de ]

A final transformation of the DSM portion of the model will allow us to maintain consistency between

the participant regression results and the nonparticipant regression results. We define the scaled ex ante estimate

ij>

— -
F.=—, k; -mtaxz:dijtFij
)

Sit={y“+y3i(c_ﬁi)}ki[zjdij,ﬂ) fr (e )i }( ){de J

When a single customer has only a single contract, it follows that Fij'- =1, and the model degenerates into

a fairly simple model based on a straightforward zero-one indicator variable. However, the real importance of this
last transformation stems from the fact that the regression coefficient {y wtY 3i(c_hi )}ki is in units of monthly

kWh. This allows for consistency when we move on to the nonparticipant model where there are no ex ante

estimates of savings.

Final Regression Components with Transformed Variables

Further linear transformations of the regressors in the model gives,
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Equation § (The Transformed Non-Weather/Non-DSM Portion of the Lighting Regression Equation)

Xy =Boi +Bii(t—t*) +ABo; (dﬁ)
Equation 6 (The Transformed Weather Portion of the Lighting Regression Equation)

W, = ﬁzi(%hi't "1) ‘*‘ﬂsi(%:-i’.“‘ )

Equation 7 (The Transformed DSM Portion of the Lighting Regression Model)
— . — ch, *
Sy = {Yu +Ysi(°hi)}ki[zdijtFij] + {Ysi(Chi)ki }(——cﬁi— IJ{ZdijtFij}
j i j

where B, is the new intercept determined by the various transformations. Clearly, By; can be interpreted as the

weather-normalized value for monthly kWh consumption, prior to the DSM installation, evaluated along the trend

at month t* (taken to be December 1995).

Derivation of the Designated Unit of Measurement (DUOM) from the Lighting
Gross-Impact Regression Model

The key regression result will be the single regression coefficient {y it Y3 (-Cii )}ki , generated by the

regressor Z dj Fi; . This coefficient represents the monthly kWh load impact. As a result, the load impact, per
J

square foot, per thousand hours of operation is,

Equation 8 (The Designated Unit of Measurement for Lighting Participants)

(12 months) x (1,000 hours) Z {y 0+ 3i($i )}ki
DUOMP™ = et

(hourspm) Z sqft;

iepart

The sample-wide realization rate for the ex ante energy estimates can also be calculated:

iGPZm{Y ity 3i(CTli)}ki
- Zki

iepart
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The Lighting Impact Regression for Nonparticipants
Naturally, among nonparticipants who have installed lighting measures, data is not available for

obtaining ex ante estimates. In addition, no significant multiple DSM lighting installations existed within the

sample of nonparticipants. As a result, for the DSM portion of the nonparticipant lighting model Z dij,Fi; =d,;,
i

so that,

X =PBoi +Bu(t-t%) '*'ABOi(di:)

thi Chi
Wi =BZi(E' "1) +Bsi(“:—“l;ft‘ )

i i

Equation 9 (The DSM portion of the nonparticipant lighting model)

— — ch.
S; = {Yli +Ysi(°hi)}ki(diz)+ {Y 3i(°hi)ki}(?—h+t - )(dit)
With respect to nonparticipants, there is a major question concerning the role of the regressor d;;. When
survey results indicated that a nonparticipant had undertaken a lighting retrofit job, the structure of d; is naturally
that of a standard zero-one indicator variable. However, when there is no retrofit, the natural step—in keeping the

participant and nonparticipant models parallel—would be to impose the constraint {y Wty 3“(51—“ )}ki =0, while

keeping data on square footage and hours of operation within the analysis.

However, it is important to deal with nonlighting events, such as broad based changes in economic
activity, political, and social phenomena, or any discrete events not accounted for in the model which are
coincident with the retrofit, and, as such, affect the gross impact model. Naturally, estimating the impact of these
effects is part of adjusting the gross impact and, eventually, deriving estimates of net impact. The nonparticipant
model can assist us in this estimation task, provided that the variable d;, is specified accordingly. As a result,

when a nonparticipant in the database had not undertaken a lighting retrofit, d;; and the associated regressor
{y ity 3i(_cﬁi )}ki were maintained in the model, with d, associated with an average installation date among

participants. This average installation date was determined to be August 1995
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Derivation of the Designated Unit of Measurement (DUOM) for Nonparticipants
Based on the previous section, results are available for nonparticipants that parallel those of Equation 8:

Equation 10 (The Designated Unit of Measurement for Lighting Nonparticipants)

(12 months) x (1,000 hours) Y. {y i+ 15l )}ki

DUOM ™" = ienonper
(hoursnonpm) qufti
i€nonpart
Estimation

Data

After screening for required pre-instatlation data (12 months) and required post-installation data
(9 months), 1012 participating customers were subjected to regression analysis. The sample was further reduced,
based on four other criteria. First, those customers who also had contact with the company’s Nonresidential New
Construction (NRNC) Program were eliminated. Second, some customers who had lighting retrofits were also
associated with other aggregate retrofit contracts for which the energy savings estimates could not be disaggre-
gated. Third, a portion of the sample did not satisfy a root-mean-squared-error (RMSE) criterion, explained in the
next section. Lastly, customers whose ex ante savings estimate was less than 1% of the estimated normalized

average monthly consumption were eliminated (1% savings criterion).

Table 7
Determination of Regression Participant Sample
Customer Customer Satisfies RMSE | Ex ante savings Commercial
involved in involved in criterion greater than 1% of Sector
NRNC Program | individual and normalized energy
aggregate consumption
contract

no no yes no 168,
no no no yes 143
no no no no 7
no yes yes yes 11
no yes no yes 7
yes no yes yes 6
yes no yes no 4
yes no no yes 4
yes yes yes yes 1
yes yes no yes 1
Grand Total 1,012
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After checking for adequate billing data, 394 participants were included in the nonparticipant sample.
The sample was then reduced based on the RMSE criterion, and the availability of data on square footage and
hours of operation. Table 8 gives a summary.

Table 8 ‘
Determination of Regression Nonparticipant Sample
Nonparticipant has
square footage data and Satisfies Sample
data on hours of operation RMSE criterion Size
no no 2
no yes 5
yes no 76
Total 394

Estimation Methods

The model specified in Equation 1, and Equation 5-Equation 7 was estimated at the customer level for
participants. To add some flexibility to the model, the exact month for the retrofit inspection was weighted out of
the regression, allowing the date associated with the indicator variable to be either the month of inspection or the

month prior.

Once the regressions were completed, an additional filter, the RMSE criterion, was applied. This stems
from the fact that within the broad and complicated setting of commercial and industrial energy consumption, a
fairly simple tool like regression analysis will not perform with uniform success; a fraction of the regressions
simply will not “work” (the specified model will not be a reasonable approximation to reality). As aresult, a
reasonable and systematic criterion must be put in place for which there is a high probability of omitting

unreasonable regression results. Along these lines, a ratio was calculated for each customer by dividing the root-
mean-squared error for the regression by the intercept ﬁ;i . This ratio is very likely to be large when a regression

simply fails, since inadequacies in the specification of the model for a particular customer will result in

excessively large estimated regression errors. Within the analysis, regressions were omitted where this ratio was
greater than 15%.
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Lighting Load Impact Results

Lighting Energy Load Impact Estimates
Table 9 summarizes estimated lighting energy load impacts based on the participant and nonparticipant
model.
Table 9
Lighting Energy Load Impact Estimates
Savings
greater No Have
than 1% Parameter sqft data sqft data Grand Total
Commercial
Participants
No Total Estimated Impact (kWh per month) -421,067 -125,395 -546,461
Variance of Estimate 24,446,046,140| 24,066,125,661| 48,512,171,801
Total Database Ex Ante Estimate 63,896 41,839 105,735
(kWh per month)
Average Annual Hours 7,218 7,337 7,261
Total Lighted Square Footage 0 2,887,994 2,887,994
Sample Size 107 61 168
Yes Total Estimated Impact (kWh per month) -211,863 -2,721,973 -2,933,836
Variance of Estimate 6,424,891,633| 84,778,151,013| 91,203,042,646
Total Database Ex Ante Estimate 597,172 2,415,086 3,012,257
(kWh per month)
Average Annual Hours 7,635 5,261 5,901
Total Lighted Square Footage 0 17,560,361 17,560,361
Sample Size 178 482 660,
Load Impact (kWh per square foot, -.3536
per 1,000 hours)
Realization Rate Based On Sample 35% 113% 97%r
Ex Ante Estimates
Commercial
Nonparticipants
Total Estimated Impact (kWh per month) -132,027
Variance of Estimate 703,619
Average Annual Hours 5,088
Total Lighted Square Footage 8,031,740
Sample Size 311
Load Impact (kWh per square foot, per -.0388
1,000 hours)
Commercial Net-to-Gross 89.0%

The Lighting Regression Model
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Lighting Demand Load Impact Estimates

The lighting gross ciemand estimate was derived using the gross energy estimate from the regression
analysis adjusted by the system coincident peak load factor. This peak load factor is the weighted load factor

from each commercial building type. The weights were determined using the ex ante gross energy savings by

building type reported in the PY95 program database. The load factor from each commercial building type was
obtained from SDG&E’s 1994 Market Segment End Use Report (September 1995). The peak load factor is the

ratio of the average demand (or the total annual energy savings divided by 8760 hours) and the system coincident

peak demand. The following table provides the necessary information to calculate the peak load factor

Table 10
Lighting Load Factors
Building Type Ex Ante Load Factor Weight Weighted

Energy Load Factor

Savings
Church 946,545 1.30 0.017 0.022
College 1,535,481 0.55 0.027 0.015
Stores 610,776 0.90 0.011 0.010
Grocery 2,721,399 1.00 0.048 0.048|
Hospital 2,508,851 1.10 0.044 0.048
[ arge Office 11,832,214 0.55 0.207 0.114
Lodging 12,000,090 1.00 0.210 0.210
Nursing Home 2,284,728 0.78 0.040 0.031
Restaurant 1,091,474 1.20 0.019 0.023
Retail 6,389,951 0.43 0.112 0.048
Small Office 465,021 0.61 0.008 0.005
School 14,475,689 0.40 0.253 0.101
Warehouse 272,156 0.49 0.005 0.002
Total 57,134,375 1.000 0.677

The Lighting Regression Model
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The estimated gross demand savings is estimated by Equation 11:

Equation 11 (Estimated Participant Demand Savings)

*
Est. Total Demand Savings = (2,721,973 kWh)*12
8760 hours *0.677

1000*5507.73 kW
17,560,361 sq. ft

=5,507.73 kW

Demand Savings (DUOM) = = 0314 kW per square foot

with a realization rate of 95.2%.

Equation 12 (Estimated Nonparticipant Demand Savings)

(132,027 kWh) *12

" 8760 hours *0.677

1000 *267.15 kW
8,031,740 sq. ft

=26715kW

Est. Total Demand Savings

Demand Savings (DUOM) = = 0.033 kW per square foot

Therefore, the average net impact is 0.281 kW with a net-to-gross ratio of 89.4%.
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The Space Cooling Regression Model

For space cooling, taking the model in Equation 1-Equation 4, suppressing cooling-hours, and imposing

the same sort of transformations that were imposed in the case of lighting gives,
Equation 13 (The Transformed Non-Weather/Non-DSM Portion of the Space Cooling Regression Equation)

Xy =Bo +Bu(t-t¥)+ Aﬂm(dﬁ)

Equation 14 (The Transformed Weather Portion of the Space Cooling Regression Equation)
cdh;
‘321( thn - 1)

Equation 15 (The Transformed DSM Portion of the Space Cooling Regression Model)
Sy = {Yu +Y zi(ai )}ki[zdijtFi } {'Y 2,(°dh1)k }( - )[zdm ]
i

For deriving the DUOM for space cooling,

Equation 16 (The Designated Unit of Measurement for Space Cooling Participants)

(12 months) x 3" {'y 1+ 2:(edh )}ki
DUOMM™®, = ‘GE -

icpart

The same expression can be estimated for nonparticipants.

Equation 17 (The Designated Unit of Measurement for Space Cooling Nonparticipants)

(12 months) x D" {Y“ +Y2 (O—Gh—i )}ki

DUOM e = oo
Z sqft;
ienonpart
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Estimation

Data

The cooling nonparticipant model can assist us in this estimation task, provided that the variable d;, is
specified appropriately. As a result, when a nonparticipant in the database had not reportedly undertaken a space
cooling retrofit, d;, was associated with an average installation date aniong participants. This was determined to
be July 1995.

. After screening for the required pre-installation data (12 months) and required post-installation data (9
months), 99 participating customers (customers) were subjected to regression analysis. The sample was further
reduced, based on four other criteria. First, those customers who also had contact with the company’s NRNC
Program were eliminated. Second, some customers who had space cooling retrofits were associated with
aggregate reu"oﬁt contracts for which the energy savings estimates could not be disaggregated. Third, a portion of
the sample did not satisfy the root-mean-squared-error (RMSE) criterion, explained in the previous section,
Estimation Methods in the Lighting section. Lastly, customers whose ex ante savings estimate was less than 1%
of the estimated normalized average monthly consumption were eliminated.

Table 11
Determination of Regression Participant Sample
Customer involved in | Customer involved in Satisfies Ex ante savings greater | Sample Size
NRNC Program individual and aggregate RMSE than 1% of normalized
contract criterion energy consumption

no no yes no 23
no no no yes 5
no no no no 2
yes no yes yes 1
yes no yes no 2
yes no no yes 2
no yes yes yes 5
no yes yes no 2

Total 99

The Space Cooling Regression Model Page 3-12
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Nonparticipants were checked for sufficient billing data and for square footage data. The RMSE criterion

was applied as well.

Table 12 gives a summary.

Estimation Methods

Table 12

Determination of Regression Nonparticipant Sample

Nonparticipant has
square footage data

Satisfies

RMSE criterion

Sample
Size

L yes:

no no

no yes 74

yes no 18
TOTAL 392

The model was estimated at the customer level for participants and nonparticipants, in a way that
parallels the lighting study. The 15% criterion for the ratio of the RMSE to the intercept and the 1% savings
criterion described in the lighting section were imposed.

The Space Cooling Regression Model
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Space Cooling Load Impact Results

Space Cooling Energy Load Impact Estimates
Table 14 contains a summary of the space cooling regression results, for both participants and

nonparticipants.

Space Cooling Demand Load Impact Estimates

The space cooling gross demand estimate was derived using the gross energy estimate from the
regression analysis adjusted by the system coincident peak load factor. This peak load factor is the weighted load
factor from each commercial building type. The weights were determined using the ex anfe gross energy savings
by building type reported in the PY95 program database. The load factor from each commercial building type
was obtained from SDG&E’s 1994 Market Segment End Use Report (September 1995) The peak load factor is the
ratio of the average demand (or the total annual energy savings divided by 8760 hours) and the system coincident
peak demand. The following table provides the necessary information to calculate the peak load factor

Table 13
Space Cooling Load Factors
Building Type Ex Ante Load Factor Weight Weighted

En-ergy Load Factor

avings
Church 128,100 0.29 0.006 0.002
College 41,082 0.34 0.002 0.001
Grocery 12,000,107 0.94] 0.589 0.554
Hospital 2,113,313 0.29 0.104 0.030
Large Office 3,996,507 0.31 0.196 0.061
Lodging 1,318,474 0.28 0.065 0.018
Nursing Home 540 0.18 0.000 0.000]
Restaurant 348,154 0.19 0.017 0.003
Retail 147,778 0.21 0.007 0.002
Small Office 85,939 0.17 0.004 0.001
School 93,929 0.23 0.005 0.001
'Warehouse 103,791 0.41 0.005 0.002
Total 20,377,714 1.000 0.674
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The estimated gross demand savings is estimated by Equation 18:

Equation 18 (Estimated Participant Demand Savings) —

*
Est. Total Demand Savings = (233,870 kWh) *12
8760 hours *0.674

47533 kW
Demand Savings (DUOM) = ——— —— = 00003 kW uare foot
em gs( )= 181358 s ft per squafe 100

=47533kW

with a realization rate of 21.4%.

Equation 19 (Estimated Nonparticipant Demand Savings)
(22,094 kWh)*12
8760 hours *0.674
449 kW
7,355,073 sq. ft

=449 kW

Est. Total Demand Savings

Demand Savings (DUOM) = = 06x107> kW per square foot

The net impact is 0.0003 kW with a net-to-gross ratio of 100%.

The Space Cooling Regression Model
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INTRODUCTION

1.1 INTRODUCTION

San Diego Gas & Electric (SDG&E) commissioned XENERGY Inc. to evaluate the first year
load impacts of measures installed under its 1995 Commercial Energy Efficiency Incentives
(CEEI) Program in the military sector. These measures were installed to provide resource value
by improving the energy efficiency of the facilities that participated in the CEEI Program.

The overall objectives of SDG&E’s 1995 Commercial Energy Efficiency Incentives Program
First Year Load Impact Evaluation for the Military Sector were to:

e evaluate the gross and net load impacts of the measures installed at these facilities; and
e verify the physical installation of the measures identified in the program tracking system.
These objectives were accomplished using the following methodology:

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

e gathering data through direct measurement, observation, and interviews with site
personnel; and

e performing simplified engineering analysis of energy impacts based on the data.

1.2 REPORT ORGANIZATION

The remainder of this report is organized as follows:

Section 2 Results

Section 3 Study methodology

1-1
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RESULTS

This section presents the results of the 1995 Commercial Energy Efficiency Incentives Program,
military sector First Year Load Impact Evaluation.

2.1 INTERIOR LIGHTING MEASURES

This section presents the first year load impact estimates attributed to lighting measures installed
in the military sector under SDG&E’s 1995 Commercial Energy Efficiency Incentives Program.
The ex post load impacts for lighting fixture measures and exit sign measures were estimated
separately, then aggregated to represent the total interior lighting for the CEEI Program.

2.1.1 Lighting Fixture Measures: Gross Load Impacts
This section presents the gross ex post load impact estimates.
Energy Savings

The energy savings attributed to lighting measures in the military sector was estimated using an
engineering model. The model took the form of:

kWh saved = (kW reduced)(operating hours)

For this evaluation the kW reduced was assumed to be known from the program tracking system.
Thus, the operating hours was the unknown variable for estimating the kWh savings. Because
the operating hours became the only unknown variable in the equation, any variance in the
operating hours will be directly reflected in the energy savings estimation. Ex post data on the
operating hours were gathered for buildings that were part of the 1995 CEEI Program. A
realization rate for the operating hours estimated in accordance with Table 6 of the M&E
Protocols was estimated. The equation for the realization rate is:

H

R= €x post
ex ante

where,

i

R

H,, o = Hours estimated through ex post monitoring, and

Realization rate,

H,, ... = Ex ante hours from tracking system.

A realization rate was estimated for each building evaluated. The program realization rate was
calculated by taking the weighted average of the evaluated buildings. The weights were based on
the ex ante energy savings for each building.

2-1
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SECTION 2 RESULTS

A total of 266 buildings were evaluated. The gross realization rate for operating hours was
0.879.

This realization rate was applied to the ex anre gross energy savings to estimate the ex post
energy savings for the program. The gross energy impacts are shown in Table 2-1.

Table 2-1
Ex Post Gross Energy Impacts
Military Sector Lighting Fixture Measures

Ex ante gross kWh savings 40,403,416 kWh

Realization rate 0.879

Ex post gross kWh savings 35,514,603 kWh
Demand Reduction

The demand reduction attributed to lighting measures was estimated by evaluating the time-of-
use light loggers in the field on the day of SDG&E’s system peak for 1996. The date and time
were August 29, 1996 at 3:00 p.m.

Table 2-2 shows the ex post demand impact estimate.

Table 2-2
Ex Post Gross Energy Impacts
Military Sector Lighting Fixture Measures

Number of TOU light loggers in field on 147
August 29, 1996

Percent of loggers on during the system - 44.7%
peak hour

Ex ante gross kW reduced 10,168 kW
Adjusted for M&E adjustment factor (0.76) 13,379 kW
Ex post gross kW reduced 5,980 kW

2.1.2 Net-To-Gross

The net-to-gross ratio for the military sector was determined through an interview with a key
decision maker representing the military. Several key points were raised during the interview:

e SDG&E committed significant resources to meet the needs of the military. SDG&E
had invested time and resources to develop an infrastructure to assist the military in
meeting its energy efficiency needs. Support was provided to the military in the form of
audits, assistance in providing documentation to the military for funding, preparation of
implementation bid solicitation, and project management. The assignment of key account

2-2
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representatives to the U.S. Navy and Camp Pendleton allowed them to focus their efforts e
in identifying and facilitating the implementation process. The documentation required
by the military for funding such projects is extensive and exhaustive. SDG&E developed
systems to produce these documents in a rather expeditious manner.

¢ SDG&E worked closely with the military. SDG&E worked closely with the military to
understand the requirements of the military both locally and nationally. By
understanding these requirements, SDG&E was able to provide the assistance necessary
to enable the local efforts to be completed in a timely fashion. thereby facilitating and, in
some cases, enabling the implementation process.

e Without SDG&E'’s support, the implementation would have been delayed. Without
SDG&E's support. the installation of energy efficiency measures would have been
delayed. It is uncertain how long, at least one year, but based on the interviewee’s recent
experience with another utility, the delay could have been significantly longer. For
example, the completion of the audits. funding requisitions, request for bids, bidder
selection. construction management, and quality control would have offered many
opportunities for time lost.

¢ Disproportionate share of federal funding obtained for the San Diego area. Due to
the number and magnitude of the energy efficiency project funding requests received at
the federal level, the San Diego area received a disproportionately high share of funding
for its energy efficiency projects. This is largely due to the ability demonstrated by
SDG&E’s systems to complete the audits and feasibility studies and to prepare the
required documentation for funding requisitions.

¢ Program incentives were a great motivator. In addition to the support provided by
SDG&E. the financial incentives were a great motivator to reduce the military’s costs and
to improve the position of the projects within the military’s funding priority.

A net-to-gross ratio of 1.0 has been assigned to the military sector energy efficiency program.
This assignment is based on the following:

e Extensive support infrastructure developed to facilitate military energy efficiency
projects.

¢ Likelihood the projects would not have been completed in a timely fashion without
SDG&E’s support.

¢ The close working relationship between the military and SDG&E during 1995.
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2.1.3 NetImpacts
As shown in Table 2-3 the net load impacts are the same as the gross load impacts.
Table 2-3

Ex Post Gross Energy Impacts
Military Sector Lighting Fixture Measures

kWh Savings kW Reduction
EXx post gross load impacts 35,514,603 kWh 5,980 kW
Net-to-gross ratio 1.00 ' 1.00
EXx post net load impacts 35,514,603 kWh 5,980 kW |

2.1.4 Exit Sign Measures

Each of the building monitored was surveyed for the presence of the LED exit signs installed as
part of the exit sign program conducted at Navy facilities during 1995. Virtually every building
in the San Diego area was included in the program. It was estimated that load impacts of the exit
sign program for military facilities were the same as it was on the program tracking system.
These are shown in Table 2-4.

Table 2-4
Ex Post Energy Impacts
Military Sector Exit Sign Measures

Ex post kWh Saved 3,345,725
Ex post kW Reduced 383.12

2.1.5 Interior Lighting Measure Impacts

The interior lighting measure impacts for the military sector is the aggregate of the lighting
fixture measures and exit sign measures. Table 2.5 presents the aggregated load impacts for the
interior lighting measures.
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Table 2-5
EXx Post Load Impacts
Interior Lighting Measures
Military Sector
kWh Savings kW Reduction

Gross impacts Lighting fixture measures 35,514,603 5,980
Exit sign measures 3,345,725 383

Total gross load impacts 38,860,328 6.363

Net impacts Net-to-gross ratio 1.00 1.00
Ex post net load impacts 38,860,328 5,980 kW

Gross Realization Rate 0911 0.588

DUOM yy,, =

DUOM/‘"' -

11000 hours)(kWh saved)

(dverage operating hours)(Square feet)

_ (1000 hours)(kWh saved)

rSquare feet)

Table 2-6

Load Impacts By DUOM

Military Sector

Interior Lighting

DUOM

Ex Ante

Ex Post

kW Reduced

0.362

0.213

kWh Saved

0.361

0.363

2.1.6 Load Impacts By The Designated Unit Of Measurement (DUOM)

The load impacts by the designated unit of measurement (DUOM) are shown in Table 2-6. The
DUOM for interior lighting is calculated as:

The total square feet was 28,066,833 square feet. The ex post average operating hours was 3,813
hours per year.

2-5
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2.2 HVAC MEASURES

The two HVAC measures installed for the military in 1995 were for a brig (military prison. The
brig which operates 24 hours per day, 7 days per week, 52 weeks per year (8,760 hours per year).

A 5 Ton DX AC unit needed to be replaced. Instead of replacing the unit with a standard 10

SEER unit, a 12.25 SEER unit with an economizer was installed. This installation was verified
by SDG&E staff on 2/14.95.

The savings of the DX AC is a direct result of the increased efficiency of the compressor. The
economizer achieves savings by allowing outside air to act as a direct source of cooling when
outdoor temperatures permit. This in turn reduces the amount of time that the DX AC
compressor has to operate.

2.2.1 Analytical Approach

Local weather and manufacturer’s performance data were considered to calculate the coincident
demand and annual energy consumption for the baseline and retrofit configurations.

The baseline for comparison is a 5 Ton, 10 SEER DX AC unit without an economizer.

The results of a simplified engineering analysis are shown in Table 2-7.

Table 2-7
Demand and Energy Impact Summary
HVAC Measures
Military Sector
Demand Energy Gas
(kW/Year) (kWh/Year) (Therms/Year)
Ex ante estimated gross impacts 1.10 5,955 N/A '
Ex post estimated gross impacts 1.10 6,116 N/A
Difference 0 -161 _ N/A
Realization rate 1.00 1.03 N/A

The facility was 74,462 square feet in size. The DUOM for the HVAC measures are show in
Table 2-8.

2-6
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Table 2-8
DUOM for HVAC Measures
Military Sector

DUOM
kW 0.00001
kWh 0.08214

2-7
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METHODOLOGY

3.1 INTRODUCTION

This section describes the approach used to estimate the ex post load impacts for SDG&E’s
Commercial Energy Efficiency Incentives (CEEI) Program for measures installed in the military
sector. Due to the highly aggregated nature of utility services to the primary participants in the
military sector, namely military bases throughout the SDG&E service area, SDG&E applied for
a retroactive waiver to seek approval of an alternate approach to estimating ex post load impacts
to those required for CEEI programs. Thus, as allowed by the retroactive waiver for SDG&E’s
Commercial Energy Efficiency Incentives Program for measures installed in the military sector,
Table C-5 of the M&E Protocols for Industrial Energy Efficiency Incentives Programs were
applied to the military sector participants of SDG&E’s CEEI Program.

3.2 SAMPLE DESIGN

As allowed by the retroactive waiver for measures installed in the military sector were evaluated
using Table C-5 of the M&E Protocols. The sampling methodology applied to these participants
1s consistent with the M&E Protocols for the industrial sector.

Key characteristics of the sampling methodology include:

e For lighting measures surveyed represented 70% of the energy savings for lighting
measures installed in the military sector; and

e For HVAC measures a census was attempted.

Table 3-1 shows pertinent statistics of the 1995 CEEI Program in the military sector. As can be
seen, over 10,400 individual measure records were installed in over 1,900 buildings. These
measures had ex ante electricity savings of almost 45 GWh’s and over 10 MW in demand
reduction. Of these electric impacts, approximately 90 percent of the energy and 95 percent of
the demand impacts were from lighting measures.

3-1
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Table 3-1
SDG&E’s Commercial EEI Program
Military Sector
1995 Program Statistics
Lighting HVAC Exit Signs Total
Number of Measures 9.896 4 506 10,406
Energy Savings (kWh) 40,403,416 1,164,721 3,345,725 44.913,862
Demand Reduction (kW) 9,787 143 383 10,312
Therm Savings 0 253,413 0 253,413
No. of Buildings 1,900 3 N/A 1,903
(See Note 1) .

Note 1: The exit sign installations were performed on virtually all buildings on each bas
throughout the Greater San Diego Area. Data were not maintained on a building-specific basis in
the tracking syvstem.

3.2.1 Sample: Interior Lighting Measures

The lighting measures evaluated was comprised of two broad types of measures:

e lighting fixtures; and
e LED exit signs

These two types of measures were evaluated differently. The samples are described in the
following subsections. .

Lighting Fixture Measures

The sample for lighting measures was selected at the building level, with individual lighting
measures being aggregated by building. Total load impacts for each building were used as the
primary selection criteria. Per the M&E Protocols for the IEEI Program, buildings that
comprised 70 percent of the energy savings for the program in the military sector were selected
for evaluation. The 1,900 building were sorted in order of load impacts. The buildings with the
greatest consumption were selected until the cumulative total of those selected reached the 70%
threshold.

Building type was used as a secondary selection criteria, based on the assumption that lighting
usage may vary due to the varying activities within the buildings. Building type provided a
relatively homogeneous segmentation variable.

A total of 232 buildings were selected for the sample. These buildings accounted for 28.1 GWh,
70% of the total of 40.4 GWh.

3-2
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SECTION 3 METHODOLOGY

Buildings included in the study accounted for 28.1 GWh. A total of 266 buildings were studied.
The reason for the difference in the original sample and the final sample was due to the limited
access to some buildings. Additional buildings were drawn from the participant lists to replenish
the sample.

Sample: Exit Sign Measures

During 1995, the U. S. Navy and SDG&E embarked on a large scale exit sign retrofit project
where virtually every exit sign on each military base in the San Diego area was retrofit with
energy efficient LED units. The project was implemented on a base-by-base basis. Records in
the tracking system were entered as groups within a base making sampling by building virtually
impossible.

To address the exit sign measures through this study, the buildings included in the sample for
lighting measures were surveyed for installation of LED exit signs. This approach allowed us to
include a broad cross section of military bases throughout the San Diego area in the study.

3.2.2 Sample: HVAC Measures

A census of the two HVAC measures were included in this First Year Impact Evaluation. These
two measures, an high efficiency direct expansion air conditioner (DX AC) and an economizer
on a 5-ton DX AC unit, were installed in a brig (military prison). These measures represented -
5,955 kWh and 1.1 kW in ex ante load impacts.

3.3 LIGHTING ExX PoST LOAD IMPACT ESTIMATION

This section describes the approaches used to estimate the load impacts of lighting fixture
measures and exit sign measures.

3.3.1 Lighting Fixture Measures

The basic approach to the estimation of ex post load impacts for the military sector lighting
measures was to verify the installation of the measures and estimate the hours of operation

ex post. The ex post hours of operation were used to estimate the ex post energy savings. The
hours of operation was estimated primarily through the monitoring of light fixtures through light
loggers. For a small portion of the study sample, twelve buildings, the hours of operation were
gathered through interviews of site personnel, as the installation of loggers was not permitted due
to security issues.

Figure 3-1 shows the data flows used in the evaluation.

3-3
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Data Collection

The installation of light loggers was started in June 1996 and ended in January 1997. Most
loggers were installed for a period of two to four weeks, however, some loggers were installed
for as long as five to six months.

Each of the military 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 hours of operation based on room type could be estimated.
The location of the logger. logger identification number, and the date and time of installation
were noted to facilitate logger pick up.

After retrieval, the data from the loggers were downloaded and entered into the database for
analysis. Approximately half of the loggers were capable of recording lighting usage on a
time-of-use basis. The other half were simple run-time loggers. In addition to the hours of
operation, the time-of-use loggers were used to calculate the peak coincident factor for
estimating peak demand reduction.

Gross Ex Post Load Impacts

This section describes the estimation of the realization rate for hours of operation for the military
lighting measures.

The average hours of operation per day was determined for each logger. Weights for each logger
were estimated based on estimates of the number measures installed in each room type in the
building. For example, a logger installed in a resident room in a barracks, which comprises a
large share of the building, 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, that were annualized.
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SECTION 3 METHODOLOGY

A realization rate for the hours of operation was estimated for each building using Equation 3-1.

(Eq 3-1) : R= I-Ie.\‘posl
ex uante
where,
R = Realization rate,
H,, jou = Hours estimated through ex post monitoring, and

H,. ... = Ex ante hours from tracking system.

An aggregate realization rate was calculated by taking a weighted average of the building
realization rates. The weights were based on the ex ante energy savings for the building.

To estimate the ex post gross energy savings, the realization rate for the hours of operation was
applied to the ex ante gross energy savings. This required the assumption that the hours of
operation was the primary unknown variable in determining energy savings. This is a reasonable
assumption since the installation of the measures were verified and that past studies have
indicated that the hours of operation is the has a major affect on the load impacts of lighting
retrofit measures, as compared to the demand reductions. Another way of saying this is that the
demand reduced is assumed to be known from the tracking system.

Demand impacts were estimated by evaluating the status of the time-of-use light loggers that
were in the field at the time of the system peak for SDG&E’s system in 1996. The system peak
took place on August 29. 1996 at 3 p.m. The share of loggers that were on during that hour was
applied to the ex ante demand impacts, which were assumed to be a known from the tracking
system to estimate the demand reductions. The tracking system demand reduction was adjusted
first by dividing by the M&E adjustment factor of 0.76 that was used to adjust the simple
difference in connected demand reduction attributed to the retrofit. The ex post demand reduction
was then estimated.

3.3.2 Exit Sign Measures

During 1995, the U. S. Navy and SDG&E embarked on a large scale exit sign retrofit project
where virtually every exit sign on each Navy base in the San Diego area was retrofit with energy
efficient LED units. The project was implemented on a base-by-base basis. Records in the
tracking system were entered as groups within a base making sampling by building virtually
impossible.

To address the exit sign measures through this study, the buildings included in the sample for
lighting measures were surveyed for installation of LED exit signs. This approach allowed us to
include a broad cross section of military bases throughout the San Diego area in the study. The
ex post load impacts were estimated by scaling the ex ante load impacts based on the installation
rates of the measures.

3-6
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SECTION 3 METHODOLOGY

3.4 HVAC EXPOSTLOAD IMPACT ESTIMATION

and 1.1 kW were included in the evaluation. This represented a census of HVAC measures for
the military sector. Access to the facilities was denied since the building was a brig (military
prison). An engineering review of the project files was conducted.

3.5 NET-TO-GROSS

To determine the effect the CEEI Program had on the installation of these measures in the
military sector an interview was conducted with the key decision maker for the military. The
installations involved were all considered to be under the domain of the Southwest Division of
the U.S. Navy. In essence, a single office was managing these efforts for the military. The
interview was-conducted to determine the level of assistance and the extent that the program
affected the military’s decision or ability to install these measures. A net-to-gross ratio was
estimated based on the interview.

3-7
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1986 Commercial Energy Efficiency Incentives Program
First Year Load Impact Evaluation (Study ID No.959)

Appendix F

Table 6
Results Used to Support PY95 Second Earnings Claim
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1995 Commercial Energy Efficiency Incentives Program
First Year Load Impact Evaluation (Study ID No.959)

Calculation of the Ex Ante DUOM
for the Nonmilitary Group

Lighting Load Impacts:
_ Total ex ante kW _ 20,861

Demand = o Units 63399 = F W

Energy = m;l:.z: :theui(sWh - 2833 1,774:5,9; =036 kWh
HVAC Load Impacts:

Demand = To::).e :f?;xt:t]s(w = 13,21‘5’?:,263 = 00014 kW

Energy = Total ex ante kWh 19,305,070 =036 kWh

No.of Units 13311263
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1995 Commercial Energy Efficiency Incentives Program

First Year Load Impact Evaluation

(Study ID No.959)

Calculation of the Ex Ante DUOM
for the Military Group

' Lighting Load Impacts:

Demand = Total ex ante kW

_ 10168 036 kW

No.of Units

Energy = Total ex ante KkWh

28,067

_ 42850428 _ o un

No.of Units

Hvac Load Impacts:
_ Total ex ante kW

T 118,281,608

- = 000001 kW

Demand
No.of Units

Total ex ante kWh

74,462

37420

Energy =
& No.of Units

= =050 kWh
74,462
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1995 Commercial Energy Efficlency incentives Program )
First Year Load Impact Evaluation (Study ID No.9569)

Table 7

Data Quality and Processing Documentation
for Nonmilitary End Uses

A, Overview Information

1. Study Title and Study ID: 1995 Commercial Energy Efficiency Incentives Program: First Year Load
Impact Evaluation, March 1997, MPAP-95-P50-959-R707, Study ID No. 959.

2. Program, Program Year, and Program Description: San Diego Gas & Electric offers the PY95
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 market delivery mechanisms for providing incentives for retrofit
or replace-on-burnout applications: (1) Commercial/Industrial (C/T) 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.

3. End Uses and/or Measures Covered: The end uses covered by this report are indoor lighting and space
cooling.
4, Methods and Models Used: The main statistical model used is ordinary least squares regression

analysis, applied at the customer level, for participants and nonparticipants. See the modeling section of

the report for a complete discussion on the models used.

5. 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 a group of customers with a common contract
for DSM measures who completed installation by December 31, 1995. A nonparticipant was defined as a
customer who did not participate in any of SDG&E’s PY95 nonresidential DSM programs. The

comparison group was selected from the population of nonparticipants.
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1995 Commercial Energy Efficiency Incentives Program

First Year Load Impact Evaluation (Study ID No.959)
6. Ahalysis Sample Size:
Indoor Lighting HVAC
Participants Nonparticipants Participants Nonparticipants
Study Group 978 394 99 392
No. of Measures Installed 613,106 NA 452 NA
Avg No. of Billing Months 279 28.0 27.0 29.0
B. Database Management
I Data Flow Chart: The following diagram illustrates the relationship of the data elements used in the
analysis:
Data Flow Diagram
C ison omer ici
M(I;'P:‘:;’ I:l::::a' File AT?:_&:N
L 2
NOAA
Weather
L |
AE Survey
Billing Net
Analysis Impacts
2. Data Sources: Data for the impact analysis were obtained from the following major sources:
a. Customer name, address, affected square footage, lighting hours of operation, and installation date
from the program tracking database;
b. Comparison group (nonparticipants) was selected from the Customer Master File after the
participants were determined,;
Consumption history from the Customer Master File;
d. Data on floor stock, square footage, hours of operation, installation of energy efficient equipment,
and occupancy from on-site audits for the nonparticipant group;
¢. Information on other changes for all assigned customers in the participant and nonparticipant groups
were obtained from a survey conducted on the account executives
f. Hourly weather data from NOAA files for the SDG&E climate zones: Maritime, Coastal and
Transitional.
3. Data Attrition: An attempt was made to use all participants and nonparticipants in the regression
analysis.
Table 7
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1996 Commercial Energy Efficiency Incentives Program

First Year Load Impact Evaluation (Study ID No.959)
Lighting HVAC
Status Participants Nonparticipants Participants Nonparticipants

Starting Study Group 1159 450 116 450
Billing Data Available 1110 439 107 440
Sufficient Pre/Post Data 1012 394 99 392
Customers involved only 996 NA 99 NA
in the Retrofit Program
Customers with no 978 NA 99 NA
overlapping contracts

4. Data Quality Checks: The data sets used in the regression analysis were merged in SAS by the

appropriate key variables. Counts of data before and after data merges were verified to ensure accurate

merging. Surveys, billing data and other relevant information were merge by premise Id number.

Weather data were merge by billing cycle and climate zone.

5. Data Collection: For nonparticipants, only square footage, hours of operation and installation dates of

energy efficient measures were used. All other data collected was done to add to SDG&E’s Commercial

End Use Surveys database (CEUS) that is required for the CEC Data Collection Plan. From the account

executives Survey, only the date of change was used in the analysis.

C. Sampling

1. Sampling Procedures and Protocols: An attempt to use all program participants with the end use of
interest was made. Nonparticipants were selected as described in the Overview section (p. 6) and in
Appendix C.

2. Survey Information: The relevant survey instruments are in Appendices B and C. Replacements for

nonparticipants for which attempts to acquire information failed were replaced with sample points that

were similar in consumption size and SIC code to minimize nonresponse bias.

Table 7
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1996 Commercial Energy Efficiency Incentives Program

First Year Load Impact Evaluation (Study ID No.959)
3. Statistical Descriptions:
Lighting Energy Load Impacts
Savings
greater No Have
than 1% Parameter sqft data sqft data Grand Total
Commercial
Participants
No Total Estimated Impact (kWh per month) -421,067 -125,395 -546,461
Variance of Estimate 24,446,046,140| 24,066,125,661| 48,512,171,801
Total Database Ex Ante Estimate 63,896 41,839 105,735
(kWh per month)
Average Annual Hours 7,218 7,337 7,261
Total Lighted Square Footage 0 2,887,994 2,887,994
Sample Size 107 61 168
Yes Total Estimated Impact (kWh per month) -211,863 -2,721,973 2,933,836
Variance of Estimate 6,424,891,633]| 84,778,151,013| 91,203,042,646
Total Database Ex Ante Estimate 597,172 2,415,086 3,012,257
(kWh per month)
Average Annual Hours 7,635 5,261 5,901
Total Lighted Square Footage 0 17,560,361 17,560,361
Sample Size 178 482 660,
Load Impact (kWh per square foot, -3536
per 1,000 hours)
Realization Rate Based On Sample 35% 113% 97%
Ex Ante Estimates
Commercial
Nonparticipants
Total Estimated Impact (kWh per month) -132,027
Variance of Estimate 703,619
Average Annual Hours 5,088
Total Lighted Square Footage 8,031,740
Sample Size 311
Load Impact (kWh per square foot, per -.0388
1,000 hours)
Commercial Net-to-Gross 89.0%
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1995 Commercial Energy Efficiency Incentives Program

First Year Load Impact Evaluation (Study ID No.9569)
Space Cooling Energy Load Impacts
Savings
greater No Have
than 1% Item sqft data sqft Data Grand Total
Commercial
Participants
NO Total Estimated Impact (kWh per month) 23,115 78,920 102,036
Variance of Estimate 3,907,022,689| 27,520,617,705| 31,427,640,394
Total Database Ex ante Estimate 105,777 7,412 113,189
(kWh per month)
Conditioned Square Footage 0 1,626,365 1,626,365
Sample Size 10 13 23
YES Total Estimated Impact (kWh per month) -61,111 -233,870 -294 981
Variance of Estimate 1,654,197,535] 1,391,917,791] 3,046,115,326
Total Database Ex ante Estimate 298,908 255,607 554,516
(kWh per month)
Conditioned Square Footage 0 1,813,584 1,813,584
Sample Size 20 37 57
Load Impact (annual kWh per -1.55
square foot)
Realization rate based on sample ex ante 20% 91% 53%
estimates
Commercial
Nonparticipants
Total Estimated Impact (kWh per month) -22,094
Variance of Estimate 5,107,245,950
Conditioned Square Footage 7,355,073
Sample Size 287
Load Impact (annual kWh per square -0.036
foot)
Commercial Net-to-Gross 97.6%
Table 7
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1995 Commercial Energy Efficiency Incentives Program

First Year Load Impact Evaluation (Study ID No.959)

D. Data Screening and Analysis

1. Treatment for Qutliers: Outliers were determined using the RMSE criterion and the 1% Savings
criterion. Seep. 17.

Customers with missing square footage and/or hours of operation were discarded in the calculation of the
final load impacts but were subjected to the regression analysis. Customers with missing billing
information were deleted from the analysis if the missing data caused the participant/nonparticipant to
fail the billing data requirement.

2. A trend variable was included to account for any changes that occurred outside the DSM activity but
could potentially affect the load impact estimate. See the discussion on the Non-Weather/Non-DSM
Portion of the Regression Equation on p. 1.

3. See above item B.3. on Data Attrition.

4, Regression Statistics: See item C.3.

5. Specification:

a. Individual regressions were estimated for each customer in the participant and nonparticipant groups.
This accounts for customer heterogeneity.

b. Weather and trends were accounted for in each customer regression analysis. See the General Model
Section on pp. 12-13.

c. No explicit accounting for self-selection bias was used in the model although SDG&E completed an
alternative net-to-gross study that accounts for self-selection.

d. SDG&E does not believe that any regressors of any conéequence have been omitted from the
analysis.

e. This is discussed on p. 5 for the lighting end use and on p. 12 for the space cooling end use.

6. Errors in Measuring Variables: This was not addressed.

7. Autocorrelation: This was not accounted for in the model specification. It is SDG&E’s opinion that
when autocorrelation is not corrected, the analysis does not produce a biased estimate but may cause the
estimator to be inefficient.

8. Heteroskedacity: Since ordinary least squares regression analysis when applied at the customer level,
the variance of the regression disturbance terms can vary at the customer level, and the estimator will still
be efficient.

9. Collinearity: Not significant.
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1995 Commercial Energy Efficiency Incentives Program
First Year Load Impact Evaluation (Study ID No.959)

10. Influential Data Points: Influential data points were determined based on the RMSE criterion and the

1% Savings criterion described on p. 6.

11 Missing Data: Sample points (participants and nonparticipants) that did not meet the billing data
requirements were eliminated from the analysis. Although some sample points did not have square
footage or hours of operation data, they remained part of the regression analysis. Their savings estimates,
however, were not used in the calculation of the DUOM.

12, Precision: Standard errors are reported in the results tables provided above.
E. Data Interpretation and Application;
1. Calculation of Net Impacts: Method A was used to determine net impacts.

2. Method A is allowed by the M&E Protocols. Seep. 8.
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M&E PROTOCOLS TABLE 7
DATA QUALITY AND PROCESSING DOCUMENTATION
For 1995 Commercial Energy Efficiency Incentives Program
Military Sector
First Year Load Impact Evaluation
February 1997
Study ID No. 959

A. OVERVIEW INFORMATION

1. Study Title and Study ID: 1995 Commercial Energy Efficiency Incentives Program: First
Year Load Impact Evaluation, Process and Motor Measures, February 1997,
Study ID No. 962.

2. Program, Program Year(s), and Program Description (design): 1995 Commercial
Energy Efficiency Incentives Program for the 1995 program year. The Program is designed
to help commercial customers control energy costs by providing incentives for the
installation of energy efficient equipment at their facilities.

3. End Uses and/or Measures Covered: Commercial interior lighting and HVAC measures..
4. Methods and models used: Site-specific simplified engineering with verified inputs.

5. Participant and comparison group definition: For the load impact analysis, the
participants in the 1995 Commercial Energy Efficiency Incentives Program in the military
sectorare defined as having at least one of the aforementioned measures installed. A
comparison group was not required for this evaluation.

6. Analysis sample size:

Electric Participant Sample for Gas Participant Sample for
1995 Commercial Energy Efficiency Incentives | 1995 Commercial Energy Efficiency Incentives
Program Program
Military Sector Military Sector
No. of No. of No. of No. of
Measure Type | Participants Measures Measure Type | Participants Measures
Lighting 14 326,184 HVAC 0 0
HVAC 1 2 0 0
Total 15 326,186 Total 0 0
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B. DATABASE MANAGEMENT

1. Flow Charts:

Program
Tracking

System

Site Visit,
Monitoring

Site, Monitored
Data

Runtime, TOU Data

Interview Data

Peak
Coincidence
Factor

Avg Daily
Usage Per
Logger

Avg Annual
Usage Per
Logger

Ex ante impacts and
operating hours Weighted Avg
Annual Usage

Per Building

Hours of Oper.

Realization
Rate Per
Building

Ex Post Load
Impact
Estimates

Weighted Avg
Hours of Oper.
Realization
Rate
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Data sources: the data came from the following sources:

» Customer name, address, appliance saturation, installed measures, and participation date
from the program tracking database.

e Electric and gas consumption history, where applicable, from the Customer Master File.
e Site-specific data gathered on-site through measurements and monitoring..
¢ [Ex ante engineering assumptions and analyses from program project files.

e Ex post on-site survey data.

Data Attrition:
a. Participant Sample - Load Impact Analysis

No attrition.

b. Nonparticipant Sample - Load Impact Analysis

Not applicable.

Data Quality Checks
Not applicable for this evaluation.

All data collected for this analysis were utilized.
. SAMPLING

Sampling procedures and protocols: Sampling of the interior lighting measure
participants was taken to assure 70% of the total program energy and demand levels were
attained per the M&E Protocols. Census of the HVAC measure participants was conducted.

Survey information: On-site inspections were conducted that interviews of on-site staff,
and hours of operation logging of the lighting measures.

Statistical Descriptions: Not applicable.
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10.

11.

12.

DATA SCREENING AND ANALYSIS
Outliers: Not applicable.

Missing data points: Not applicable.
Weather adjustments: Not applicable.
“Background” variables: Not applicable.
Screening procedures: Not applicable.
Regression statistics: Not applicable.
Specification:

a. Not applicable.

b. Not applicable.

c. Not applicable.

d. Not applicable.

e. Not applicable.

Error in measuring variables: On-site observation of measure installation and on-site

measurements were taken to mitigate possible errors from project files.
Autocorrelation: Not applicable.

Heteroskedasticity: Not applicable.

Collinearity: Not applicable.

Influential data poeints: Not applicable.

Missing Data: Not applicable.

Precision: Not applicable. Standard errors and other statistically based measures of
precision are not applicable to the site-specific engineering analyses employed in this

analysis.
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E. DATA INTERPRETATION AND APPLICATION
1. Calculation of net impacts: Not applicable.

2. Processes, choices made and rationale for E.1: Not applicable.
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