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1. EXECUTIVE SUMMARY

This report presents the evaluation of the 1994 Commercial New Construction programs of Pacific Gas
& Electric and Southern California Edison. The programs’ impact on peak demand and energy use are
presented according to five costing periods specified by the utilities.

Both gross and net savings are determined for the total load savings for each utility, as well as the savings
resulting from four separate groups of program measures. Also, the study design is reviewed, with
recommendations for future studies.

1.1 IMPACT FINDINGS

The PG&E program resulted in a gross summer on-peak demand savings of 19.7 MW and an annual
energy savings of 81,350 MWH. The gross realization rate of the PG&E program was 103 percent for
summer on-peak demand and 107 percent for annual energy. The net summer on-peak demand savings
resulting from the PG&E program was 14.2 MW and the net annual energy savings was 68,334. The net
realization rates of the PG&E program were 82 percent for demand and 100 percent for energy.

The SCE program’s gross summer on-peak demand savings was 10.3 MW and the gross annual energy
savings was 67,850 MWH. The gross realization rate of this program was 66 percent for summer on-
peak demand and 98 percent for annual energy. The net summer on-peak demand savings from the SCE
program was 6.4 MW and the net annual energy savings was 43,424 MWH. The program’s net
realization rate was 46 percent for summer on-peak demand and 72 percent for annual energy.

Table 1-1 shows the gross savings by costing period for both utilities. Table 1-2 summarizes the net
savings.

PG&E Participants SCE Participants

KW KWH KW KWH
Summer On-Peak 19,68p 13,030,0p0 10,270 6,502{000
Summer Part-Peak 18,670 10,920,000 6,073 8,103,000
Summer Off-Peak 12,890 20,560,040 7,853 10,150”000
Winter Part-Peak 12,730 19,470,0pP0 7,870 22,310"000
Winter Off-Peak 6,652 17,360,000 6,435 20,790,4}00
Total Annual 81,350,000 67,850,011)0

Table 1-1: Gross Savings by Costing Period

PG&E Participants SCE Participants

KW KWH KW KWH
Summer On-Peak 14,170 10,945,200 g,367 4,141,280
Total Annual 68,334,000 43,424,000

Table 1-2: Net Savings

Figure 1-1 and Figure 1-2 compare the participant and non-participant gross demand savings expressed as
a percentage of the baseline consumption. Here and elsewhere, the baseline is the consumption of the
buildings under the California State Energy Code (Title 24), or under the program’s baseline assumptions
for buildings or measures not covered under Title 24. So, for example, 1- Figure 1 shows that the

summer on-peak demand of PG&E participants was about 19% lower than it would have been if the
buildings just complied with Title 24, whereas the summer on-peak demand of non-participants in

PG&E'’s service area was about 9% lower.
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Figure 1-2: SCE Gross kW Savings as a Percentage of Baseline

Figure 1-3 and Figure 1-4 show the gross energy savings for participants and non-participants as a
percentage of the baseline energy consumption.
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Figure 1-3: PG&E Gross kWh Savings as a Percentage of Baseline
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Figure 1-4: SCE Gross kWh Savings as a Percentage of Baseline

The econometric net-to-gross analysis found no statistically significant spillover effects. Table 1-3
shows the estimates of free-ridership for demand and energy. For PG&E, the free-ridership amounted to
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28 percent of gross demand savings and 16 percent of gross energy savings. SCE'’s free-ridership was 38
percent of gross demand savings and 36 percent of gross energy savings.

PG&E Participants SCE Participants

KwW KWH KwW KWH
Summer On-Peak 5,510 2,084,800 3,902 2,340,720
Summer Part-Peak 5,227 1,747,200 2,307 2,917,480
Summer Off-Peak 3,609 3,289,600 2,984 3,654,000
Winter Part-Peak 3,564 3,115,200 2,990 8,031,$OO
Winter Off-Peak 1,862 2,777,600 2,445 7,484,4|OO
Total Annual 13,016,000 24,426,011)0

Table 1-3: Estimates of Free-Ridership

Throughout this evaluation, the Title 24 baseline was based on the actual building schedules found in the
onsite audits. By contrast, at the time of building design, Title 24 uses assumed schedules. An analysis
was done to compare the energy and demand of the building under the actual building schedules and the
assumed Title 24 building schedules. These comparisons showed that the Title 24 schedules accurately
estimated summer on-peak demand, but significantly underestimated the annual energy use of the
building. Figure 1-5 shows the actual peak demand and energy consumption using both actual building
schedules and assumed Title 24 building schedules.

180%

160% ]
140% ]

120% ]

100% - | | Summer Peak Demang
80% —1 |JAnnual Energy

60% - ]

% of Title 24 Schedule

40% ]
20% - ]
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Figure 1-5: Comparison of Actual to Assumed Title 24 Building Schedules
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The preceding findings can be summarized as follows:

* The energy and demand of program participants was found to be substantially lower than
nonparticipants. In other words, the energy efficiency of participants exceeded the energy efficiency
of nonparticipants.

* The energy and demand of program nonparticipants was found to be substantially lower than the
Title 24 baseline. In other words, the energy efficiency of nonparticipants exceeded the Title 24
standard.

* The energy of buildings under the Title 24 baseline was found to be substantially higher with actual
schedules than with the schedules assumed by Title 24 at the design stage. In effect, the actual
operating hours were found to be longer than the operating hours assumed by the standard Title 24
schedules.

1.2 REFRIGERATED WAREHOUSES

A special study was carried out to evaluate the impact of PG&E'’s refrigerated warehouses Program. A
census was attempted of the 16 facilities participating in the program, and all but five facilities
participated in this evaluation. Engineering models of each facility were constructed from a combination
of program documents and on-site surveys. Standard engineering algorithms were used to evaluate the
gross impacts of the program, and a default 0.75 net to gross value was adopted in accordance with the
protocols.

The gross energy impact in the refrigerated warehouse program was 14,852 MWH and the demand
impact was 3.34 MW. Overall, the program achieved approximately 91 percent of the expected kWh
savings and 134 percent of the expected demand savings. The realization rates can be improved in the
future by incorporating a seasonal adjustment factor to the energy savings calculations for facilities with
variable loading, and by adhering more strictly to the program minimum specifications at all facilities.
The net energy savings was 11,139 MWH and the net demand impact was 2.50 MW.

1.3 OTHER FINDINGS

This study proposed many departures from methodology used in the past, some of which proved to be
very effective and some of which proved problematic. The following aspects of the 1994 Commercial
New Construction evaluation were quite successful and should be duplicated in future studies:

» The use of experienced surveyors and engineers for on-site audits of sample buildings proved to
provide the study with accurate, compete building data for use in DOE modeling.

* The use of DOE models to estimate building savings provided a powerful, flexible tool with which to
conduct the study. The use of DOE models allowed the study to investigate specific measures and to
answer questions about statewide Title 24 compliance levels.

* The use of targeted end-use metering greatly illuminated the performance of various technologies
and was very valuable in ensuring the proper construction of the DOE models. The individual sites
that were monitored also benefited from the detailed site report that highlighted additional savings
opportunities for the site.

There were some other aspects of the study that, while appearing logical at the outset, proved to be
problematic in the execution of the study. Those aspects included:

* The delay of the study to collect extensive billing data may have done more harm than good. Only a
fraction of the billing data proved to be useful and had a relatively small impact on the results, while
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the delay made surveying decision makers and obtaining permission for on-site audits more difficult.
Future studies should consider a delay of several months after the program to allow normal
occupancy patterns to develop, but should not wait for large amounts of billing data to be available.

* The use of the Dodge New Construction database as a sample frame led to ambiguities in the identity
and location of program participants. The available site data in Dodge also proved to be a less
reliable predictor of savings than the traditional program tracking data. This led to somewhat poorer
precision than expected. Future studies should use the tracking estimates of savings as stratification
and explanatory variables in impact analysis.

* The collection of Title 24 documentation proved to be frustrating. It was discovered that many
companies viewed this documentation as proprietary and refused to release it, or had relegated it to
dead storage. Local building departments with whom the data was on file, would not release it
without the consent of the building owner. As a result, very little Title 24 documentation was
collected. If the acquisition of Title 24 documents is determined to be important, the utilities should
consider requiring the submission of complete Title 24 documents as part of program eligibility.
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2. OVERVIEW OF STuDY DESIGN

This section presents an overview of the structure of the study. A basic familiarity with the approach
used to conduct the study will provide a context for the reader in interpreting the findings. Detailed
methodological discussion is reserved for chapters 8 through 12.

The flow of work in this study is shown in Figure 2-1 below. The following discussion summarizes each
of the tasks in the flowchart.

Review Sample Data
Develop Workplan

v

Develop Final Workplan

Develop Sample Design

Short-term Develop Survey
Monitoring Instruments
Conduct Surveys - Develop Retention
Telephone & On-Site Database

Voo

Conduct Gross Analysis| —> Develop Baseline
—>

Ref. Warehouse
Impacts Conduct Net-to-Gross | —

Analysis

Voo

Write Reports

Figure 2-2-1: Flow Diagram of Study

2.1 REVIEW OF SAMPLE DATA AND KICKOFF MEETING.

The data review and the kickoff meeting provided the team with a very clear understanding of objectives,
data resources, priorities, concerns, potential problems and their resolution, schedules, and deliverables.
This step provided the necessary context for the effective development of the survey instruments.
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2.2 DEVELOP FINAL STUDY RESEARCH PLAN AND SAMPLING PLAN.

The purpose of this task was to review the research objectives and finalize the overall project workplan
as well as the sampling plan for selecting representative projects. The primary approach to the sample
design used a single sampling plan for all three segments of the market - participants, non-participants,
and partial participants - drawn from both PG&E and SCE service areas. The sampling frame was
developed from the F. W. Dodge new construction database for 1992, 1993 and 1994 permitted
projects.

The sampling plan was nested to provide samples for four different data-collection initiatives. Following
a stratified sampling plan, a sample of 600 interviews was selected for the Decision-Maker Telephone
Survey. A sample of 355 buildings was selected for the on-site audits and automated DOE-2 modeling.
In a sub-sample of 100 of these 355 buildings, more detailed calibration-level models were hand built and
calibrated to energy data. Finally, short-term monitoring was used in 30 buildings to provide the best
practical field measurement of operating conditions.

2.3 TELEPHONE AND ON-SITE SURVEY INSTRUMENTS

An integrated approach was followed to combine the decision-maker Survey for the net-to-gross analysis
and the recruiting for the on-site audits. The first component was a customer recruiting script that sought
the building owner’s approval for the on-site audit and his or her participation in the Decision-Maker
Survey. A second, shorter recruiting instrument recruited other participants for the Decision-Maker
Survey. This effort began with the contact information taken from the Dodge data and continued until the
appropriate customer contacts were identified.

The third telephone survey instrument was the actual Decision-Maker Survey. The team designed a
telephone survey instrument specifically for the Decision-Maker Survey. The survey instrument was
intended for building owners/developers, design professionals, and others involved in major decisions
regarding non-residential new construction. This instrument collected data regarding:

« The degree of program participation -- pure non-participants, partial parti¢jfatitsarticipants
* The specific nature of influences on key design decisions
* Whether their design decisions would have been taken in the absence of the program.

The Decision-Maker Survey also provided information on baseline and Title 24 compliance issues
against which program impacts was assessed.

The on-site survey was used to obtain an independent, realistic, observation of the energy conservation
measure conditions and performance. The on-site survey instrument was designed to provide the
information needed to simulate energy use and demand for each building by a minimum of five different
scenarios. For maximum validity, the field data collection was aimed at directly observable data.

Special attention was paid to Title 24 specifications and program measures throughout the building. The
on-site visits also helped to assess the suitability of each site for potential short-term metering, and where
appropriate, supporting spot wattage measurements.

! Those sites that were influenced by the program but did not actually participate.
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2.4 CONDUCT TELEPHONE AND ON-SITE SURVEYS

2.4.1 Telephone Surveys

The team conducted the decision analysis survey as a computer assisted telephone interviewing (CATI)
survey. The instrument required about 20 minutes per respondent to administer.

2.4.2 On-Site Audits

A vital step in the process of collecting quality data is training. The team conducted three days of

training to prepare auditors for data collection. The first one and a half days were dedicated to classroom
training. The remaining time consisted of practice surveys of two facilities, followed by reviews of the
visits and questions and answers.

The auditors were selected and trained to maintain professional standards and minimize customer
inconvenience. In order to assist in conducting a thorough and accurate site visit, the auditor reviewed all
available site information prior to the site visit. Once on site, the auditor began with the personal
interview because personal interaction during the interview tends to foster the customer’s trust and
confidence. Subsequently, detailed information was collected from the utility meters, the heating system
and cooling equipment, the storeroom, and the remaining equipment inventories.

Strict quality control measures were implemented during the data collection phase of the project. They
consisted of a number of range, consistency, and sanity checks on the colleted data, as well as random
spot-checks on auditors in the field and follow-up contact with the surveyed sites. These procedures are
discussed in detail in chapter 10.

2.5 SHORT TERM M ONITORING

Short-term monitoring was carried out on a sub-sample of 30 buildings to allow end-use calibration to
improve the accuracy of the DOE-2 models relative to those calibrated to billing data. The short-term
monitoring data was used to develop information about the building such as:

e Chilled water temperature

*  Water pump kW (Chiller, Hot Water, Condenser)
* Water pump minimum flow ratio

» Economizer setpoint

* Approach temperatures

* Condensing temperatures

* Fan kW and control strategy

» Refrigeration head pressure setpoint

2.6 GROSSIMPACT ANALYSIS

Based on the California protocols and the requirements of the project, the gross impact analysis was
conducted using the DOE-2 building energy simulation program. The DOE-2 program is well suited to
analyzing the impacts of most measures included in the new construction programs. DOE-2 is a very
flexible modeling tool, allowing the calculation of energy and demand savings for lighting, lighting
controls, shell measures, HVAC efficiency improvements, many HVAC control measures, and grocery
store refrigeration systems.
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In order to perform DOE-2 simulations of 347 sites under multiple baseline scenarios within the time and
budget constraints of this project, an automated process that integrates the on-site data collection and
DOE-2 modeling effort was used. The data collection and modeling process is outlined below:

1. Collection of appropriate building information during the on-site survey. Competent, well-trained
surveyors focused on collecting key building data. Based on past experiences, the surveyors were
trained to focus on essential information, and not waste time on superfluous data collection.

2. Entry of the on-site survey data into an electronic database, with extensive quality control
procedures, including double key entry, range, internal consistency, and reasonableness checks.

3. Use of computerized tools to calculate model input parameters from the on-site survey databases and
automatically generate as-built DOE-2 input files.

Model fine-tuning and calibration by an experienced DOE-2 engineer.

Use of computerized tools to automatically perform the required parametric runs and store the results
in an electronic database.

The automated process outlined above was used to develop the input files from the on-site surveys for all
buildings in the sample. In this project, electronic data records of on-site surveys were automatically
gueried, and calculations of as-built and baseline energy end-use consumption was automatically
performed for the sample of 407 buildings at the 355 sites.

Results obtained from the automated process were verified using “enhanced” models for a sub-sample of
100 buildings. These hand-built models included models of performance-based program participants
available from PG&E and SCE, as well as models of prescriptive program participant buildings built by

an experienced DOE-2 engineer. The findings from the enhanced models were fed back into the machine
built models to improve the accuracy of the machine built models. For example, the enhanced models
discovered that the machine built models under-predicted the nighttime lighting loads. This information
allowed the evaluation team to adjust the nighttime lighting in the machine built models to more
accurately reflect the buildings’ performance.

Model calibration to billing data was used to provide a reasonableness check on the model results, when
billing data was available. Our engineers are well acquainted with the hazards of calibrating building
energy simulation models to billing dataGood engineering judgment based on years of modeling
experience was used when adjusting model parameters, including reasonable assumptions on diversity
and load factors, thermostat setpoint, system operating schedules and so on. Calibration procedures
focused on high influence parameters such as outside air fraction, economizer operation, fan schedules
and so on that may be difficult to observe during an on-site survey.

In consultation with the PG&E project manager, guidelines were established for model calibration.

Models were calibrated to10 percent agreement on monthly whole-building energy consumption, where
possible. As expected, some buildings did not have adequate billing data to perform the calibration due
to meter number mismatches, multiple accounts, and so on. In these cases, good modeling guidelines, as
well as annual energy usage intensity (EUI) range checks were used in lieu of calibration to billing data.

A second round of calibrations was performed on a sub-sample of 30 sites where we collected short-term
monitored data. The short-term monitoring was used to improve the end-use consumption estimates in
all building models, thus improving estimates of energy savings for the entire sample. Data gathered
from short-term monitoring was used to define key simulation model inputs, thus limiting the variables
available for adjustment during calibration. This ensured that building systems were modeled as they

2 Model calibration guidelines are discussed in detail in the Engineering Methods Handbook, Vol. 1.
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actually operated. The methodology allowed the analysis to quickly compare model outputs to measured
data, thus facilitating the calibration process. Experience has shown that great improvements in the
accuracy of simulation models on an end-use basis result from the calibration to end-use metering.

2.7 NET-TO-GROSS AND SPILLOVER ANALYSIS

Gross impact analysis measures the difference between whole building energy consumption of the as-
built building to whole building energy consumption of that building as it just meets Title 24 minimum
requirements. Net program impact, as defined in the Protocols, is the savings attributable to the utility
DSM program. Programs may also impact efficiency improvements in buildings for which no rebate was
paid under the program.

This analysis followed a combination of the conditional demand analysis (CDA) and calibrated-
engineering (CE) model approaches to measuring the net impacts of the programs. The analysis was
fully consistent with the Protocols and provided impact estimates that flow from statistical models and
for which tests of statistical validity can be applied. The approach used defensible, published statistical
theory and empirical methods to estimate adjustments for free-ridership and spillover.

2.8 NONRESIDENTIAL BASELINE

The naturally occurring energy use baseline for each building in the Study was determined as a byproduct
of the data collection, gross analysis, and net analysis tasks. The tasks were combined to estimate the
Nonresidential baseline for each building in the on-site sample. With this methodology, baseline
measures can be developed for various aggregations of buildings in the study. For easy comparison and
maximum utility, baseline energy use was expressed as a percentage of Title 24 reference consumption
for these principal measure categories:

* Building Envelope

e Lighting

* Mechanical Systems.

These measure baselines are reported both statewide and by service territory.

2.9 REFRIGERATED WAREHOUSE PROGRAM

For the Refrigerated Warehouse Program evaluation, a combination of engineering algorithms and
simulations were used. The team used a set of basic engineering algorithms and spreadsheet calculations
for analyzing refrigeration plant improvements, which are covered in the second volume of the

Engineering Methods in DSM HandbdoRWhere more complex dynamic refrigeration systems and

loads were encountered, the TRNSYS general purpose simulation program was used. The TRNSYS
program allows for custom development of refrigeration equipment simulation modules, along with a

library of component modules suitable for modeling refrigerated warehouses and refrigeration plants.

2.10 MEASURE RETENTION PANEL AND DATABASE

The persistence retention sample is comprised of all participants in the on-site survey sample. Those
measures responsible for the first 50 percent of overall savings were eligible for inclusion in the retention
sample. During the on-site audits, eligible equipment with estimated lives greater than three years were

% Engineering Methods for Estimating the Impacts of Demand-Side Management Programs, Vol. 2: Fundamental
Equations for Residential and Nonresidential End-Uses. EPRI TR-100984 V2
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documented. This sample formed a Measure Retention Panel, which conforms to the requirements of
Table 9A of the Protocols. Customer data and measure-specific data from the program application
tracking system was combined with data collected through the telephone and on-site surveys to create a
comprehensive database that will facilitate future analysis by PG&E or other contractors. Data specified
for inclusion in the database contains all relevant information necessary to conduct follow-up persistence
studies.

2.11 ANALYSIS OF RESULTS FOR REGULATORY FILINGS

The team provided an interim report that documented the survey research and preliminary observations
of the impact analysis and the net-to-gross studies. The report consisted of an informal presentation of
interim results to the PG&E and SCE Project Managers. A final draft report, which documents the
findings of the complete project, was provided for review and comment by PG&E and key stakeholders
in the evaluation. The Final Report (this document) incorporates the consolidated comments made by
PG&E and SCE reviewers.
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3. GROSSIMPACT FINDINGS
3.1 METHODOLOGY

3.1.1 Definitions

To clarify the discussion, a few terms are defined below that are used throughout the remainder of the
report.

As-Built Model The output of a DOE-2.1 model run using the building equipment efficiencies
and schedules as found during an on-site audit of the building.

Baseline The output of a DOE-2.1 model run with the building’s equipment set to Title 24
efficiency standards. The actual building schedules were ngttitle 24
assumed schedules.

Realization Rate The realization rate was calculated as the estimated annual energy savings
divided by the utility’s program estimate of total savings for the 1994 program.

Savings The difference between the results of the As-Built and Baseline models. Positive
Savings means that the As-Built consumption was less than the baseline
consumption. All references to demand savings in this report are to system
coincident peak savings during the costing period.

Title 24 Baseline The output of a DOE-2.1 model run with the building’s equipment set to Title 24
efficiency standardand Title 24 assumed schedules.

3.1.2 Methodology

A DOE-2.1 model was constructed for each surveyed building. The energy use was summed by costing
period for each utility and reported as the total use per costing period. The building’s hourly demand
during the system peak hour for each costing period was reported as the demand in the model output.

Model-Based Statistical Sampling (MBSBtechniques were used to expand the sample savings to the
populations of interest, participants and non-participants. For participants, the population was comprised
of 1994 program participants. For non-participants, the population was comprised of all new
construction within the utility’s service territory listed in the F.W. Dodge new construction database and
on which construction started in 1993.

The explanatory variable used in the ratio expansion was the estimated program savings for participants
and the square footage listed in the Dodge database for non-participants.

The engineering analysis was conducted using Typical Meteorological Year (TMY) data, so the system
load information for 1995 could not be used directly. This is because TMY weather data is a 30-year
average, resulting in different load profiles for each building than would have been obtained using 1995
weather data. RLW Analytics used the following methodology to determine the appropriate peak hour
under TMY weather:

1. Every DOE-2.1 model (run with 1995 weather data) for a given utility was compared to the system
load profile and the model that was most correlated to the system profile was selected as
representative for the utility. This was done using a stepwise regression procedure set to include the
DOE-2.1 model with the largest F statistic in the regression first. This is analogous to selecting the
DOE-2.1 model that was most correlated to the system load profile.

2. The selected DOE-2.1 model was run using TMY weather.
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3. The peak hour for each of the five costing periods was determined from the peak hours of this model.

The peak day and hour are shown for each costing period in Table 3-1. The PG&E proxy for the peak
day and hour was an office building and the SCE proxy was a retail store.

PG&E Peak SCE Peak
Summer On-Peak July 18 2 p.m. August 9 5 p.m.
Summer Part-Peak July5 12 p.m. August 31 7 p.m.
Summer Off-Peak July 29 2 p.m. July 15 5 p.m.
Winter Part-Peak December 21 9 am May 19 5 p.m.
Winter Off-Peak January 1 10 am June 3 6 p.m.

Table 3-1: PG&E and SCE System Peak Hours

3.1.3 Costing Periods

Both demand and energy impacts were estimated for five utility defined costing periods. Table 3-2
shows the definitions of the costing periods for each utility.

Costing Period PG&E SCE

Summer On-Peak May 1 to October 31: Noon to 6| June 4 to Sept 30 : noon to 6 p.In.
p.m. on weekdays on weekdays

Summer Part-Peak May 1 to October 31: 8:30 am tq June 4 to Sept 30 : 8am to noon
Noon and 6 p.m. to 9:30 p.m. opand 6 p.m. to 11 p.m. on
weekdays weekdays

Summer Off-Peak May 1 to October 31: 9:30 p.m. | June 4 to Sept 30 : 11 p.m. to
to 8:30 am weekdays, and all 8am on weekdays and all day
Saturday, Sunday, and holidays| Saturday, Sunday, and holidays

Winter Part-Peak November 1 to April 30: 8:30 am Oct 1 to June 3: 8 amto 9 p.m.
to 9:30 p.m. on weekdays on weekdays

Winter Off-Peak November 1 to April 30: 9:30 Oct 1 to June 3 : 9 p.m. to 8am Pn
p.m. to 8:30 am on weekdays, aheveekdays and all day Saturday,
all Saturday, Sunday, and Sunday, and holidays
holidays

Table 3-2: Definition of Costing Periods

3.2 GROSS KW IMPACT
Table 3-3 shows the total reduction in demand during the system peak hour in each of the five costing

periods. PG&E realized maximum load reduction during the summer on-peak period, totaling 19.6 MW.
SCE realized maximum load reduction during the summer on-peak costing period, totaling 10.2 MW.

The gross realization rates for summer on-peak demand for PG&E and SCE were 103 percent and 66
percent, respectively. The PG&E estimated demand savings is 19.2 MW and the SCE estimated savings
is 15.6 MW.

Table 3-3 shows error bounds for all results. Throughout this report, error bounds were calculated at the
90% level of confidence. For example, the demand savings for PG&E participants wast1D,$&0
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kW, so the 90% confidence interval was from 19,680 - 7,901 kW to 19,680 + 7,901 kW, that is, from
11,779 to 27, 581 kW at the 90% level of confidence.

PG&E Participants SCE Participants
Total Error Bound Total Error Bound
Summer On-Peak 19,680 =+ 7,901 10,270 = 2,537
Summer Part-Peak 18,670 + 7,454 6,073 + 1,752
Summer Off-Peak 12,890 =+ 6,954 7,853 + 1,750
\Winter Part-Peak 12,730 + 5,489 7,870 + 1,837
Winter Off-Peak 6,652 + 3,398 6,435 + 1,208

Table 3-3: System Peak Hour kW Savings by Costing Period

Figure 3-1 and Figure 3-2 show the gross kW savings as a percentage of the baseline demand for
participants and non-participants. In percentage of baseline terms, the participants in both PG&E's and
SCE’s greatest demand reduction came in the summer off-peak period. The savings were 19.9 percent
and 14.6 percent, respectively. The non-participant savings relative to baseline ranged from a high of
11.6 percent during the winter partial-peak period to 9.1 percent during the summer on-peak period for
PG&E. For SCE, the non-participant savings were the greatest during the summer partial-peak, at 14.8
percent, and were lowest during the winter partial-peak, at 9.0 percent. During the summer partial peak
period, the SCE non-participants’ system coincident peak demand was less then the participants’ peak
demand.

Summer Summer  Summer Winter Winter
On- Part- Off- Part- Off-
Peak Peak Peak Peak Peak

0% -

4% - -

(O]
£ 8% —
(]
3
m W PG&E Participants
= 12% .
o OPG&E Non-Participants
@
R 16% -

20%

24%

Figure 3-1: PG&E Demand Savings as a Percentage of Baseline Demand
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Figure 3-2: SCE Demand Savings as a Percentage of Baseline

3.3 GROSS KWH IMPACT

3.3.1 Findings

Table 3-4 shows the energy savings for each costing period and for the entire year. PG&E saved the
most energy during the summer off-peak period, while SCE had the largest kwWh savings during the
winter partial peak period.

The gross realization rates for annual energy were 107 percent for PG&E and 98 percent for SCE. The
program estimates of annual energy savings are 75,676 MWH for PG&E and 68,979 MWH for SCE.

PG&E Participants | SCE Participants
Total Error Bound Total Error Bound
Summer On-Peak 13,030,000 + 5,473,900 6,502,000 * 1,545,000
Summer Part-Peak 10,920,000 + 3,867,000 8,103,000 * 1,657,000
Summer Off-Peak 20,560,000 + 7,272,900 10,150,000 + 2,149,000
Winter Part-Peak 19,470,000 + 7,735,000 22,310,000 + 4,934,000
Winter Off-Peak 17,360,000 + 6,460,900 20,790,000 + 4,943,000
Annual 81,350,000 + 29,980,000 67,850,000 + 14,190,000

Table 3-4: kWh Savings by Costing Period

Figure 3-3 and Figure 3-4 show the kWh savings as a percentage of the baseline consumption. As a
percentage of the baseline, PG&E participants realized the greatest savings during the summer on-peak
period and SCE participants realized the greatest savings during the summer partial-peak period. The
savings were 19.7 percent for PG&E and 15.6 percent for SCE. For the entire year, PG&E participants
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saved 17.2 percent relative to the baseline, while SCE participants saved 14.6 percent relative to the
baseline.

Summer Summer Summer Winter Winter
On-Peak Part-PeakOff-Peak Part-PeakOff-Peak Annual
0% A —
4% ~ =
2 8% —
O
[2]
@®©
m 9% -
g 12% W PG&E Participants
@ OPG&E Non-Participants
X 16%
20%
24% -
Figure 3-3: PG&E kWh Savings as a Percentage of Baseline
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Figure 3-4: SCE kWh Savings as a Percentage of Baseline
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