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SUMMARY AND KEY FINDINGS

This report presents preliminary analysis of the potential for energy efficiency in PECO Energy
(PECO) territory which includes the city of Philadelphia surrounding counties of Bucks, Chester,
Delaware, Montgomery and York. This report defines three sectors: residential, commercial and

industrial. The base year electricity sales’ are 38,213 GWh, corresponding to PECO’s internal

forecast.

Table ES-1 presents energy-efficiency potential across all sectors. Across the four-year horizon,
this represents an average of 1.8% savings per year. The potential estimates are displayed

graphically in Figure ES-1.

Table ES-1
Total Potential Estimates in GWhH

PY 2009 PY 2010 PY 2011 PY 2012
Baseline Electricity Forecast (GWh) 38,215 38,564 39,?66 39,828
Energy Savings (GWh)
Achievable Potential 636 1,578 2,434 3,130
Economic Potential 1,515 3,074 4,474 5,366
Technical Potential 1,992 4,026 5,832 7,086
Energy Savings as % of Baseline
Achievable Potential 1.7% 3.8% 5.7% 7.2%
Economic Potential 4.0% 8.0% 11.4% 13.5%
Technical Potential 5.2% 10.4% 14.8% 17.8%
Peak Demand Savings (MW)
Achievable Potential 257 561 831 1,204
Economic Potential 830 1.488 2,023 2,441
Technical Potential 1,001 1,789 2,422 2,913

The achievable potential is 636 GWh in Program Year (PY) 2009 and it increases to 3,130 GWh
by PY 2012. This represents 1.7% of the baseline forecast in PY 2009 and 7.2% in PY 2012.
Economic potential in PY 2009 is 1,515 GWh, or 4% of the baseline forecast. By PY 2012, it
increases to 5,366 or 13.5% of the baseline forecast.

Comparing these estimates with similar studies shows the following:

« The EPRI National Study for the Northeast Region estimated a “maximum” achievable
potential of 4.1% in 2010 and 7.5% of baseline in 2020. These values were interpolated to

obtain a PY 2012 savings of 5.1%, falls lower than the potentials reported here.

= The primary reason for this discrepancy is that the Energy Security and Independence Act
(EISA 2207), which includes an important new standard affecting lighting that becomes
effective in 2012-2014, just as the PECO forecast horizon is coming to a close. This standard
changes the baseline and reduces the potential estimate for the years 2015-2020, leading to
a savings percentage that is low in comparison to the total reported here.

' Does not include street lights, railroads and interdepartment
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« The Statewide potential study performed for Pennsylvania by ACEEE (April 2009) reports an
achievable potential savings of 26% of the electric baseline for residential, commercial and
industrial energy efficiency efforts by the year 2025. Assuming a linear trend towards
obtaining these savings and interpolating backwards from this number gives a 2013 savings
value of between 6-8% of the baseline.
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Figure ES-1
Total Energy Efficiency Potential as Percentages of Baseline Forecast

While the potential estimates obtained in this study show that there are ample opportunities for
PECO to meet its energy efficiency goals in absolute terms, it should be noted that obtaining
these values would require a major shift in energy consumption trends across all customer
segments. Figure FS-2 shows the potentials in the context of the baseline forecast. While the
baseline rises 4.2% over the forecast horizon, the achievable potential entails a virtual flattening
of total energy use, while economic and technical potentials represent steep declines over the
same time horizon. Within a period of only three and a half years, the major obstacle to the
achievement of the potentials presented here is the ability of PECO to design and implement
effective programs that successfully alter the decision-making of customers regarding energy
efficiency.

The total baseline forecast climbs at an annual rate of 1.0% throughout the course of the
forecast. For ccmoarison, the baseline electric forecast for the Philadelphia area utilized in the
ACEEE study rises at an annual growth rate of 1.4%; and the national electric consumption
grows at 1.1% according to the baseline forecast utilized in the EPRI National Study.

Vi www.gepllc.com
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Baseline Forecast and Energy Efficiency Potential Estimates

Table ES-2 presents the energy efficiency potential estimates by sector. In PY 2009 through PY
2012, the residential potential roughly equals the total of the commercial and industrial sectors.
This is surprising because the residential sector is only half the size of the business market in
terms of absolute electric consumption. A large part of the residential savings are attributable to
lighting changes from incandescent to Compact Fluorescent Lamps, a key energy efficiency
measure with a particularty high applicability in the residential sector.

The majority of the savings making up achievable potential comes from the residential and
commercial sectors, with a smaller contribution from the industrial sector. This distribution differs
from the savings reported in the ACEEE study for Pennsylvania, under which 21% of the savings
are obtained in the industrial sector (compare to 8%) and 18% are obtained through combined
heat and power applications, which are not considersd under the present study. Between the
residential and commercial sectors, the energy efficiency potential for 2030



Table ES-2
Total Sector Potential Estimates in GWh

J PY 2009 PY 2010 PY ZOIlJ PY 2012

Achievable Potential (GWh)

Residential 334 820 1,282 1,494
Commercial 302 649 975 1,381
Industrial 50 109 178 256
Total 686 1,578 2,435 3,131
Economic Potential (GWh)

Residential 597 1.360 2,054 2,344
Commercial ' 806 1,489 2,080 2.566
Industrial 112 224 340 456
Total 1,515 3,073 4,474 5.366
T Technical Potential (GWh)

Residential 787 1,713 2,648 3.102
Commercial 1,035 1,911 2,667 3,288
Industrial 170 342 518 696
| Total 1,992 4,026 5,833 7.086

An important subtlety behind the potentials analysis is the existence of two types of energy
efficiency measures: equipment measures (chiller systems, room air conditioners, clothes
washers, water heaters, etc) and non-equipment measures (controls, shell measures, equipment
maintenance, and retrofit projects). While both types of measures contribute to the potentials,
they do so in different ways:

o Eguipment measures are limited by stock turnover as driven by the useful lifetime of each
technology. For example, a central air conditioner in an existing home has a “window” in
which it can be upgraded to a SEER 15 or SEER 16 system, depending on when the unit in
place quits working and needs to be replaced

« Non-equipment measures can be implemented at any time, although sometimes only cost-
effective during new construction or major renovations. An example of a measure in this
cateqgory is the programmable thermostat.

Because of the short time horizon under consideration, the relative breakout between the two
types of energy efficiency measures differs from that of longer studies. With the large savings
from equipment replacement measures requiring several years to diffuse into the market, non-
equipment measures such as thermostats present a greater-than-usual opportunity for PECO to
meet its goals in the near term. Figure ES-3 shows a comparison of the savings as a percent for
equipment and non-equipment measures. In the beginning of PY 2010 the equipment measures
account for a small portion of the total savings compared to PY 2012 while non-equipment
measures display the opposite characteristics. This is because non-equipment measures such as
controls and shell measures are faster to implement compared to equipment measures. Savings
in equipment measures rely on stock turnover and decisions variables which has a slower ramp
up than non-equipment measures.
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INTRODUCTION

1.1 BACKGROUND

The state of Pennsylvania has passed a new law that mandates the reduction of energy
censumption and demand. Called ACT 129, this new law requires PECC and other distribution
companies operating in Pennsylvania to reduce electricity consumption and demand by 1% by
2011 and by 3% by 2013. PECO currently provides electricity and gas services to Pennsylvania
customers in 5 counties in and around the city of Philadelphia. As a result of ACT 129, PECO is
required to submit to the Public Utilities Commission (PUC) a plan that provides details on new
energy-efficiency and demand response programs that PECO will offer to its customers during
the 2009-2013 timeframe to achieve the energy savings goals. The plan also outlines funding
and other resources that PECO will require to achieve the goals. To this end, PECO has retained
Global Energy Partners (Global) to conduct a market assessment of the energy-efficiency and
demand response potential and to design programs that will be offered during the 2009-2013
timeframe to support PECO’s submission of the plan to the PUC. This appendix covers the energy
efficiency potential analysis specifically.

1.2 OBJECTIVES

The overall goal of the energy efficiency potential study is to provide a comprehensive and
realistic analysis of the available energy and demand savings that can be obtained from viable
energy efficiency measures over the next 10 years. The main objectives for this study include:

« Isolate and evaluate specific end-use energy consumption encompassing electric (both
energy and demand) and natural gas by service class, customer type, building category and
business segment;

« Develop baseline energy profiles for each market segment;

« Estimate the technical, economic and achievable potentials by passing ail measures through
a screening process to determine their viability in the market; and

« Administer Total Resource Cost (TRC), a key cost effectiveness test to determine cost benefit
of energy efficiency measures throughout their lifecycle.

Specific objectives for the analysis of potential energy savings include considering impacts from:

« Natural turnover of equipment or market availability (including existing saturation
data) and early and other discretionary retrofits decisions;

- Anticipated changes to federal minimum efficiency ratings addressing equipment
(e.g. The Energy Independence and Security Act of 2007) and state and local
building codes and standards;

- Customer growth, equipment adoption rates and applicability;
« New construction market (estimated by segment).

Specific objectives for the research approach include:
» Utilize existing customer and market from PECO Energy;

« Conduct extensive primary market research through online surveys with PECO Energy
residential customers,

—r -1
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- Benchmark for similarly situated market segments and buildings across the United
States and draw comparisons with recently completed engineering and parametric

analyses; and

» Leverage a national study undertaken by the Electric Power Research Institute,
(hereafter) referred to as the EPRI National Potential Study.

« Compare with the Pennsylvania Statewide Energy Efficiency Potential Study recently
completed by ACEEE.

1.3 APPENDIX ORGANIZATION
This appendix describes the methodology and results associated with estimating the energy
efficiency potential. The appendix is organized into the following chapters:

o Chapter 2 — Study Approach describes the overall approach and the analysis steps followed
to conduct the study.

s Chapter 3 — Customer Surveys discusses the primary market research conducted among
residential customers and the incorporation of these findings into the analysis.

»  Chapter 4 — Baseline Forecast describes the development of the baseline forecast and
presents the forecast results for the residential and commercial sectors over a 4-year
planning horizon.

« Chapter 5 — Energy Efficiency Measures describes the process employed to identify and
screen energy efficiency measures. This process involves identifying the applicable energy
efficiency measures; determining the savings, costs, and lifetimes of the measures; and
conducting an economic screening of the measures.

o Chapter 6 — Energy Efficiency Potential describes the approach taken to develop the
technical, economic, and achievable potentials and provides detailed results for each of the
potentials.

www.gepllc.com



CHAPTER | 2

STUDY APPROACH

A depiction of the analysis approach carried out in this study is presented in Figure 2-1.

Execution of this approach involves four steps:

1. Develop a market research and data development plan for the residential, commercial and

industrial sectors

2. Develop base-year energy market profiles and a baseline energy forecast

3. Identify and analyze energy efficiency measures appropriate for PECO Energy’s service area

4. Estimate the energy efficiency potential

The methodology used to carry out these steps is described in further detail in the following

subsections.

- Datasources

Customer surveys Marketsize
PECO customerdata Appliance/
Secondary data equipment saturation
Codes and standards Fuelshares
; Technology shares
i 3 Efficiency shares
Prototype Energy-usea intensity

development

Engineering simulations :
(BEST)

Unit energy consumption
Coincident demand

Figure 2-1
Depiction of Analysis Framework
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Study Approach

2.1 CUSTOMER SURVEYS

A key objective of this study was to utilize existing customer and business data available from
PECO and to supplement with primary market research (residential only). Billing data, end-use
and volumetric electricity forecast data, and data from ongoing saturation surveys provided most
of the data needed for the study

For the residential sector, an online survey of 1,504 customers was conducted from February 27,
2009 through March 12, 2009. The respondents to the survey were recruited from online panel
members of a third-party market research firm, e-Rewards. Once the data was reviewed, a total
of 1,481 responses were used for the analysis.

The details about the customer survey approach are presented in Chapter 3.

2.2 BASELINE ENERGY USE

Determining the baseline for energy use is a crucial step in order to understand the current
energy use characteristics as well as to project future energy use trends in the absence of new
utility demand-side management (DSM) programs. The baseline energy use is often developed in
two parts. The first, referred to as base-year market profiles, represents the current situation;
the second, the baseline forecast, represents the future.

For this study, the base-year market profiles were defined for 2009 and the baseline forecast
was developed by market segment through May of 2013. The base-year market profiles, baseline
forecast, and modeling approach are discussed next.

2.2.1 Base-Year Market Profiles

Market profiles characterize energy use in terms of sectcr, customer segment, fuel or energy
(electricity), and end-use. The elements in a market profile include the market size, annual
energy use, equipment saturations, fuel shares, technology shares, and end-use consumplion
estimates. The end-use consumption estimates are typically defined using values of Unit Energy
Consumption (UEC) and Energy Utilization Index (EUTI).

For this study, the market profiles for four segments in PECC Energy’s service territory were
developed for the base year of 2008-2009 (two residential segments and two commercial
segments:

« Residential
= Residential (excluding low-income)
= Low-income
« Commercial
= Commercial (excluding government)
= Government
2.2.2 Baseline Forecast
Once the base year market profiles are defined, the next step is to develop a baseline forecast of

annual energy use by customer segment, fuel, and end-use. Several factors are taken into
consideration in the baseline forecast:

»  Current economic growth forecast

« Energy price forecasts

« Appliance, equipment, and building codes and standards already cn the books;
e Naturally-occurring conservation

2-2 www.gepllc.com
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«  Existing utility programs {(no new utility programs)

It is important to emphasize that only existing utility programs are included in the baseline
forecast; the potential impacts of new utility programs are excluded in the baseline. As a result,
this baseline forecast is the metric against which energy savings associated with new programs
are compared.

The baseline forecast for this study was developed through May 31, 2013 for the two residential
and two commercial segments identified previously. Chapter 4 describes the baseline energy use
in greater detail.

2.2.3 Modeling Approach

A comprehensive microeconomic model was used to establish the baseline forecast, as well as
forecasts representing the technical, economic, and achievable potentials. The model, referred to
as Load Management Analysis and Planning (or LoadMAP™™), was developed in 2007 and
employed in the EPRI National Potential Study. Built in Excel, the LoadMAP framework is both
accessible and transparent. The LoadMAP model provides forecasts of baseline energy use by
sector, segment, end-use and technology for existing and new buildings. It also provides
forecasts of total energy use and energy efficiency savings associated with the technical,
economic and achievable potentials. In addition, the model may be employed to develop
alternative scenarios at the same level of detail.

There are several key features of the model:

« Simple and robust: LoadMAP embodies the basic principles of rigorous end-use models
(such as EPRI's REEPS and COMMEND) but in a more simplified, accessible form.

« Capable of stock accounting: It includes stock-accounting algorithms that treat older, less
efficient appliance/equipment stock separately from newer, more efficient equipment.
Equipment is replaced according to the measure life defined by the user.

« Allows for varying degrees of data availability: To balance the competing desires cf
simplicity and robustness, the model treats end-uses separately to account for varying
importance and availability of data resources. It incorporates important modeling details
where market data are available, and allows for simplified estimations where appropriate.

« Able to discern by building/equipment vintage: It isolates new construction from
existing buildings and systems. It treats purchasing decisions for new construction,
replacement upon failure, and non-owner acquisition separately.

« Employs flexible decision logic: The model uses a simple, yet flexible logic for appliance
and equipment decisions. Some models embody decision tools based on efficiency choice
algorithms or diffusion models. While these have some merit, the model parameters are
difficult to estimate or observe and sometimes produce anomalous results that require
calibration or even overriding. LoadMAP allows the user to drive appliance and equipment
choices year by year directly in the model. This flexible approach enables users to import the
results from diffusion models, or to input individual assumptions. The framework also
facilitates sensitivity analysis.

« Contains logic customized by end-use: It includes appliance and equipment models that
are customized by end-use. For example, the logic for lighting equipment is distinct from the
logic for refrigerators and freezers.

» Accommodates different degrees of segmentation: The model can accommodate
various levels of segmentation. That is, the analysis can be performed at the sector level
(e.qg., total residential sector) or for customized segments within sectors (e.g., housing type
or income level).

Table 2-1 summarizes the LoadMAP datasets. These datasets are compiled for each applicable
segment and vintage. In this study, datasets were developed for the residential (excluding low-
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Study Approach
income), low-inzcome, commercial (excluding government), and government segments as well as
for new and existing construction.

The quality of data inputs is critical to the outcome of the LoadMAP modeling process. To ensure
the best results, the following course of action was adhered to during the data development

process.

1. Data obtained through primary research conducted as part of this study and/or provided by
relevant parties (e.g., PECO Energy) were relied on to the extent possible.

2. Secondary data sources provided by PECO Energy and Pennsylvania Technical Reference
Manual were incorporated to supplement and corroborate the primary research results.

3. Regional data obtained as part of the EPRI National Potential Study and other regional
sources were compared and cross-checked with data from Steps 1 and 2.

4. Data were calibrated to ensure segment totals matched up to prior billing data.

5. PECO Energy staff members were consulted with to compare the data and modeling results
against their knowledge and experience.
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Table 2-1

Data Needs for Forecasting with LoadMAP

Study Approach

( Dataset

i

Description

Key Sources

rStudy Inputs

Applicability Shares

Household and floorspace
forecasts, electricity price forecast,
| avoided cost forecast

Billing data, primary research,
population forecast, PECO
Energy price forecast

Percentage of
households/floorspace utilizing a
given end-use

Primary research for residential,
secondary data for Cézl

Technology Shares

Percentage of
households/floorspace utilizing a
given technology

Primary research for residential,
secondary data for C&lI

| Baseline Purchase
Shares

Percentage of units purchased for a
given efficiency level

=

Shipments data, AEO forecast
assumptions, future codes and
standards analysis

Economic Potential
Purchase Shares

Percentage of units purchased for a
given efficiency level

Output of economic screen
module

Technical Potential
Purchase Shares

Percentage of units purchased for a
given efficiency level

100% of purchases are most
efficient available option

Vintage Data

Base year distribution of
equipment ages and efficiency
levels

Primary research, analysis of
past codes and standards, DOE
appliance data

given efficiency level

Efficiency Set of available efficiency levels Engineering analysis, prototype
Definitions and base year annual energy simulations

consumption for a given

technology
UEC/EUI Energy consumption forecast for a | Output of usage module

Measure List

Non-equipment measures with
percentage energy savings, base
year saturation, applicability, and
penetration rate

Prototype simulations,
engineering analysis, primary
research

Usage Module

Projection of future usage by
efficiency level through
application of elasticity’s

Price forecast, elasticity
assumptions

Economic Screen
Module

Calculation of net present value of
lifetime energy savings for a given
technology or measure and
comparison of benefit to cost

Cost data, retail price or
avoided cost forecast, assumed
discount rate
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2.3 ENERGY EFFICIENCY MEASURES ANALYSIS

The framework for assessing savings, costs, and other attributes of energy efficiency measures
involves identifying the list of measures to include in the analysis, fully characterizing each
measure, and performing cost-effectiveness screening.

Various sources were used to compile a list of energy efficiency measures for each customer
sector assess in this study:

»  Global’s list of universal measures (details in chapter 5).
« EPRI's National Potential Study

« Technical Reference Manual (TRM)

« PECO staff input

The measures identified cover all major types of end-use equipment, as well as devices and
actions to reduce energy consumption.

Each measure was characterized in terms of typical savings, incremental cost, and lifetime. An
economic screening of the measures was then conducted to screen out the energy efficiency
measures that were uneconomical.

Chapter 5 more fully the describes analysis of the energy efficiency measures.

2.4 ASSESSMENT OF ENERGY EFFICIENCY POTENTIAL

A key objective of this study is to estimate the potential for energy savings through energy
efficiency activities in PECO Energy’s service territory. The potential impact of energy efficiency
activities is the cumulative total of many installations, including replacing a unit that has failed
with a more efficient unit, improving the building envelope, and applying controls to optimize
energy Use.

In order to express the potential for energy efficiency in terms that are meaningful to a wide
audience, this study followed the convention outlined in the NAPEE Guide for Conducting
Potential Studies (Novernber 2007). Specifically, three types of potentials were reported:

« Technical potential: The technical potential is calculated by applying the most efficient
option commercially available in each purchase decision, regardless of cost. Thus, technical
potential represents a maximum or upper limit of the savings that could be attained using
existing technologies. While cost is not considered in the decision to purchase efficient
equipment, the replacements are limited by the turnover of stock and the penetration of
efficiency measures.

« Eccnomic potential: Economic potential results from the purchase of the most efficient
cost-effective option available for a given decision. Cost-effectiveness is determined by
applying an economic test. The economic test used in this study is the Total Resource Cost
(TRC) test.

« Achievable potential: Achievable potential is a subset of the economic potentiall that takes
into consideration factors such as market acceptance and customer attitudes toward energy
efficiency. This potential can be thought of as an upper bound on the savingsthat could be
achieved through the energy efficiency promotional efforts of PECO Energy and other
entities. Chapter 6 describes our methodology for achievable potential in more detail.

2-6 www.gepllc.com



CHAPTER | 3

CUSTOMER SURVEYS

A key objective of this study was to supplement existing appliance saturation data available for
the PECO service territory with primary market research. This chapter describes the residential

research.

3.1 RESIDENTIAL SECTOR

For the residential sector, an online survey of residential customers was conducted using a third-
party market research panel. In this chapter we cover the sample design, data collection and
survev analysis.

3.1.1 Sample Design
To develop the sample, the following steps were taken:

- Identified the sampling unit. The sampling unit for the residential sector is an account
wnich represents a household.

« Developed the stratification approach. The purpose of the study was to determine
energy efficiency programs for the residential population as a whole and for low-income
households. Low-income is defined as households with less than 150% of the median
household income for the PECO service territory. Since this distinction is based on household
size, we used annual household income of less than $25,000 as a proxy for low-income
households.

« Allocated the sample. A total sample target of 1,500 responses was allocated throughout
the PECO territory. The low-income segment was over-sampled since the response rate to
online surveys for low-income households is typically lower than the rest of the population. A
minimum target of 100 low-income responses was set. In addition, a quota of at least 250
responses for each county was set so that comparisons could be made among the counties.

There are 1,412,469 households in the PECO service territory in 2009. It is estimated that
250,000 of those customers are considered low-income. These households make up the Low
Income segment, referred to throughout this report. The Residential Segment is considered all
households that are not counted as low-income. Therefcre the residential segment includes

1,162,463 households.

In order to obtain results with +/- 5% error of the mean, with a 95% confidence level, we
cecided to collect 1,500 responses with at least 100 responses from low-income customers. E-
Rewards used recruited respondents by

3.1.2 Questionnaire Design

A questionnaire was developed to capture the most important information necessary for the
development of accurate estimates of baseline energy use and energy efficiency potential. The
survey focused on detailed equipment data along with information about energy efficiency
measures already taken. The final questionnaire is presented in Appendix X.

Global Energy P'r:-s'rnr’c?r':a-,_UC



Customer Sur VeYyS
3.1.3 Online Survey
An oniine survey approach was used for the residential sector. e-Rewards, a third-party online
market research company, recruited participants te the survey. e-Rewards maintains a panel of
respondents that agree to participate in online surveys. In return for participating, panel
members earn points that can be exchanged for various rewards.

e-Rewards invited panel members located in zip codes within the PECO service territory to
participate in the survey. Screening questions were setup to ensure that they were PECO
customers. Quotas were also set based on income and county.

Since it was anticipated that the low-income segment would be difficult to reach, e-Rewards sent
invitations to lower income households more frequently. A minimum quota of 100 low-income
responses was set to ensure enough responses to characterize the segment. Quotas were also
set so that a minimum of 250 responses were received from each county.

A total of 1,504 responses were collected. After the data were cleaned and validated a total of
1,481 responses were used to develop expansion weights.

To determine ttie expansion weights, we needed to segment the population by county. There are
1,412,449 residential customers in the PECO service territory. It is estimated that 250,000 of
those customers are considered low-income. These households make up the Low Income
segment, referraed to throughout this repert. The Residential Segment is considered all
households that are not counted as low-income. Therefore the Residential Segment includes
1,162,463 houszholds.

Assumptions were used to calculate the breakdown of customers into county by segment. The
percent of all residential customers by county was provided by PECO. The percent of low-income
customers by county was based on the percent of persons below poverty in 2007 from the U.S.
Census Bureau?. The percentages used to develop the weights are shown in Table 3-1.

Table 3-1
Assumptions for Expansion Weights

% of all customers |% low-income
Philadeiphia 39.6% 24%
Bucks 13.9% 5%
Chester 12.7% 6%
Delaware 16.5% 10%
Montgomery 17.4% 5%

2 1.5, Census data by county from the U.S. Census Bureau's State & County QuickFacts,
http://quickfacts.census.gov/qfd/states/42/42101.html
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The breakdown of responses by county and mean-per unit weights is shown in Table 3-2.

Table 3-2

Final Residential Sample

Survey Responses

Residential |Low Income |Total
Philadelphia 265 55 320
Bucks 303 8 311
Chester 258 9 267
Delaware 241 16 257
Montgomery 310 16 326
Total 1,377 104 1 1,481

Mean-Per-Unit Expansion Weights

Residential |Low Income
Philadelphia 1,443.30 3,203.58
Bucks 604,52 1,610.19
Chester 638.75 1,667.33
Delaware 842.23 1,919.30
Montgomery 738.81 1,006.68

3.1.4 Data Analysis
The final survey dataset was used to develop the key data elements needed for estimation of the
baseline forecast and energy efficiency potential. The results are presented in the market profiies
in Section 4. Crosstabs of the survey data, as well as the final SPSS dataset, were provided to

PECO separately.
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CHAPTER | 4

BASELINE ENERGY USE CHARACTERISTICS

The purpose of the baseline assessment is to portray the way customers of PECO Energy use
energy today, and how this energy use projects forward into the future. This section describes
energy use in both electricity consumption and peak demand for each sector by segment, end-
use, and technology. The baseline forecast serves as the reference case against which energy
efficiency potentials and program impacts are measured. This chapter describes how the
baselines were determined for the residential, commercial, and industrial sectors.

4.1 OVERVIEW

PECO Energy analysis is performed on a “program year” calendar which begins June 1 and ends
May 31 of the following year. Throughout this section, we describe baseline usage for the time
period spanning 2008-2009; the 2009-2010 year is the first period considered for energy
efficiency potentials and programs, followed by the remaining years, with the termination of the
forecast at the end of May 2013.

PzCO customers consume 38,213 GWh per year. The summary of present-day electric
consumption is illustrated in Figure 4-1 below, with a breakout among the three market sectors.
The customers served by PECO are characteristic of other areas in the Mid-Atlantic region, with
nearly half of the energy usage in the commercial sector and a relatively small industrial
contribution.

Industrial
- 199%

I Residential
© Commercial
Industrial

Figure 4-1
Total Electricity Use by Customer Sector, Base Year

4.2 RESIDENTIAL SECTOR

PECO provides electricity to over 1.4 million individual residences, representing total estimated
sales in the base year of 13.6 terawatt-hours (TWh). From apartments and condominiums in
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Baseline Energy Use Characteristics

inner-city Philadelphia to more suburban settings in the surrounding counties, this group is
diverse and varied in the way they consume energy.

4.2.1 Market Segmentation
In order to categorize the energy consumption and peak demand of PECO Energy’s residential
customer base accurately, the residential sector was divided into two segments:

= Residential buildings, excluding low-income units
« Low-income units

Low income is defined as those households that make 80% of the Area Median Income (AMI),
and corresponds to the energy efficiency programs targeting this group. Both the low income
and residential segments span all types of dwellings, from single family homes to duplexes and
row houses, to large multi-family apartment buildings.

Further distinctions were made to characterize different vintages in the building stock:

« Existing homes: Existing homes were defined as those constructed before this study’s
commencement in 2009. The existing buildings were considered to have building shell
characteristics represented by existing stock levels for weather conditions in PECO Energy’s
territory and installed equipment was considered to adhere to existing stock efficiency levels.
Equipment stock levels were determined using survey data described in Chapter 3.

« New construction: New construction encompassed homes and dwellings constructed
recently. Buildings in this vintage category were considered to have air conditioning and
space heating equipment meeting current minimum efficiency standards and baseline
building shell characteristics (e.g. wall insulation, window type) adhering to current known
energy codes and construction practices in PECO Energy’s territory.

In addition to the breakout between low income households and the remainder of the market
and the distinction between existing and new construction, the residential sector was further
segmented by end-use and technology as shown in Table 4-1.
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Table 4-1
Residential End-Uses and Technologies
End-Use Technology
Cooling Central Air Conditioning (AC)
Room AC
Heating Electric Resistance

Heat Pump

Furnace

Water Heating

Water Heater

Interior and Exterior Lighting

Linear Fluorescent

Screw in

Appliances

Refrigerator

Second Refrigerator

|23
Freezer

Clothes Washer

Clothes Dryer

Combined Washer-Dryer

Dishwasher

Cooking

Electronics

P

Color TV

Other Electronics

Miscellaneous

Furnace Fan

Pool Pump

Other Miscellaneous

4.2.2 Control Totals

With market segments defined, PECO provided control totals for baseline usage from v/hich the
analysis was created. The total estimated energy consumption by PECO residential customers for

the base year is 13,585 GWh. The control totals for the residential sector and corresponding
segments are provided in Table 4-2. As illustrated in Figure 4-2, households classified as low

income make up 14% of the total residential consumption.

Table 4-2

Residential Electricity Use in Base Year

[ - = R
Housing Type Base Year Electricity Use (GWh)

Residential 11,625 - -
LO\iv_ln_come ) - _[ 1,961 ) - -
Total | 13,585 - ]
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" Residential

Low Income

Figure 4-2
Residential Electricity Use by Customer Segment, Base Year

4.2.3 Prototype Modeling

As an analytical backbone for both the baseline analysis and the energy efficiency potential
modeling, building prototypes were examined to characterize the energy usage and peak
demand by the various end uses. The results from the prototype modeling fed into the baceline
analysis as well as the measure characterization and potential assessment,

The prototype zpproach required the specification of typical building parameters (such as square
footage, base equipment types and efficiencies, and shell levels) for each of the segments and
considered the specific weather conditions and standard building construction practices in the
area. Each prototype was designed to correspond to a typical building of its type and
incorporated the major components affecting energy use in each segment of the residential
sector, including:

» Air conditioners and auxiliary cooling (e.g. ceiling fans)
« Heating equipment

« Lighting

» Refrigeratois and freezers

» Water heaters

o Miscellaneous equipment such as home electronics, small devices, laundry and cooking
appliances

The prototypes utilized reflect conditions of PECO Energy’s territory in terms of national, state
and regional building construction practices and weather. Specific characteristics evaluated
include:

« Average home size

« Lighting density and schedule

» Behavioral patterns

« HVAC systems and efficiency levels

« Home construction and insulation levels

s« Operating controls
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B Baseline Energy Use Characteristics
The survey data (see Chapter 3) were used to customize previously-developed prototypes for
PECO Energy’s service territory. The previously-developed prototypes were originally produced
for the Northeast region as a whole during EPRI’'s National Potential study.

Once the prototype parameters were defined, a DOE-2 simulation tool was developed and
adapted for use in this study.* The tool, a Global-owned software application called the Building
Energy Simulation Tool (BEST), estimates baseline energy usage by end-use for various building
prototypes. For this study, the values produced by use of BEST served as key inputs for the
residential baseline model and were applied in two ways:

1. To compare and combine with other data sources to define base-year energy use
characteristics by end-use and technology; and

2. To analyze efficiency measures to determine their energy savings and demand reduction
impacts.

4.2,4 Base-Year Market Profiles

The formulaticn of the residential baseline forecast required definition of base-year energy use
characteristics and equipment holdings. This objective was achieved by developing a Market
Profile that described energy use by end-use for each segment. The following parameters were
used to create the market profiles.

¢« Market size: Market size represents the number of households in the segment. This number
was derived from billing data.

« Fuel share: Fuel share embodies the saturation of appliances or equipment as well as the
share of homes using a given type of fuel (e.g., homes with electric space heating).

« Unit energy consumption: Unit energy consumption (UEC) describes the annual amount of
electricity consumed by a specific technology in homes that utilize the techrioiogy. These
numbers come from DOE-2 simulation tool, and secondary research.

« Intensity: Intensity represents the average energy use for the technology or end-use across
all homes. It is the product of fuel share multiplied UEC. As an example, 93% of PECO’s
existing residential segment has cooling. Of this 93%, 48% have Central AC, which means
that Central AC represents a fuel share equaling 45%. Once we have determined the fuel
share we then multiply it and UEC to come up with the average intensity in kWh per
household for the entire sector.

+ Use: Use is measured in GWh and is the total energy used by a technology or end-use in the
segment. It is the preduct of the number of households and intensity.

With the exception of the UEC values, the market profile elements were developed primarily from
the survey data and substantiated and verified against various secondary sources.

Figure 4-2 presents this end-use breakout for the residential sector. Dominated by lighting
(combining interior and exterior applications), significant contributions to residential consumption
also come from cooling, heme electronics (televisions, computers, video game consoles, home
audio equipment) and refrigeration (including refrigerators and freezers). Space heating has a
relatively small piece of the total due to the high saturation of natural gas and fuel oil in the
residential sector. The miscellaneous category represents all plug loads not accounted for in
electronics or other appliance categories. Hair dryers, garage door openers, “countertop”
kitchen appliances and alarm clocks are all examples of what you would find in the miscellaneous

category.

* DOE -2 is an energy simulation tool designed by the Department of Energy (DOE). DOE-2 is used across the country to derive
estimated energy consumption for new projects and to estimate energy savings based on a change in building characteristics.
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Miscellaneous, Cooling, 13%

12%

Space Heating,
5%

Electronics, 14%

11%

Appliances, 9%

Refrigeration,
13%

Lighting, 22%

Water Heating,

@ Cooling

B Space Heating
O Water Heating
OLighting

W Refrigeration
B Appliances

B Electronics

B Miscellaneous

Figure 4-3
Residential Electricity Consumption by End-Use, Base Year

This distribution of electric usage is similar to the findings for the Northeast region reported in
the EPRI National Study, with lighting as the predominant end use and relatively small
contributions from cooling (less cooling degree days than other parts of the country) and space
heating (low saturation of electric heating). One unique feature of the PECO baseline
characterization is a large contribution from electronics (14% compared to the EPRI National
Study value cf 10%), representing the findings of the market research that electronic devices are

increasingly prevalent and energy-intensive.

Figure 4-4 displays the end-use shares of total electricity use for each housing type. The relative
consumption by cooling and refrigeration is higher for the low income homes than for other
residential houceholds, while lighting and electronics make up a relatively smaller usage

percentage.

4-6
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Figure 4-4

End-Use Shares of Total Electricity Use by Housing Type, Base Year

Table 4-3 and Table 4-4 present the detailed market profiles for the Residential and Low-income
market segments, respectively, while Table 4-5 presents an aggregated market profile for the
whole residential sector.
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Table 4-3
Residential Segment (excluding low income) Market Profile
Electric End Techuolony Fuel UEC Intensity Use
Use Share | (kWh) GWH
Total o 10,002 | 11626
@)ling Central AC 45% 1,547 692 805
Cooling Room AC 49% 1,315 643 747
Space Heating Electric Resistance 6% 6,715 391 455
Space Heating Heat Pump 4% 9,5 H) 136 158
Space Heating Furnace 0% 3,853 - -
Water Heating Water Heater 31% 3,510 1,104 1,283
Interior Lighting | Screw-in 89% 2,138 1912 2,223
Interior Lighting | Linear Fluorescent 7% 425 29 34
Exterior Lighting | Screw-in 83% 305 253 294
Exterior Lighting | Linear Fluorescent 0% 25 - -
Appliances Refrigerator 100% 943 043 1.096
Appliances | Freezer | 27% 716 194 226
Appliances Second Refrigerator 25% 721 182 211
Appliances Clothes Washer 94% 158 149 173
Appliances Clothes Dryer 62% 625 388 450
Appliances Combined Washer-Dryer | 0% 587 - -
Appliances Dishwasher "82% 125 102 118
Appliances Cooking 56% 450 251 291
Electronics Personal Computer 199% 180 359 417
| Electronics Color TV 304% 208 631 734
Electronics Other Electronics 100% 498 498 | 579 |
Miscellaneous Pool Pump 5% | 3,144 157 183
[ Miscellancous Furnace Fan 57% 177 101 L1
Miscellaneous Other Miscellancous 100% 889 889 1,033 |
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Table 4-4
Low Income Segment Market Profile
Electric End Technology Fuel UEC Ytensity Use
Use Share | (kWh) GWH
Total 7,842 1,961
Cooling Central AC 60% 1,354 806 202
Cooling Room AC 22% 1,008 220.3 55
Space Heating Electric Resistance 10% 4,405 422.3 106
Space Heating Heat Pump 2% 5,103 97.8 24
Space Heating Furnace 0% 5,025 - -
Water Heating Water Heater 26% 3,780 991.6 248
Interior Lighting | Screw-in 93% 1,700 1,582.7 396
Interior Lighting | Linear Fluorescent 11% 617 70.3 18
Exterior Lighting | Screw-in 48% 324 156.3 39
Exterior Lighting | Linear Fluorescent 0% 10 - -
Appliances Refrigerator 100% 900 900.0 225
" Appliances Freezer 20% 906 183.1 46
Appliances Second Refrigerator 12% 850 97.8 24
Appliances Clothes Washer 70% 124 86.8 22
Appliances Clothes Dryer 45% 524 235.8 59
Appliances Combined Washer-Dryer 1% 530 4.8 1
Appliances Dishwasher 35% 143 49.5 i
Appliances Cooking 34% 437 148.7 37|
 Electronics Personal Computer 182% 148 268.8 67
Electronics Color TV 230% 190 436.0 109
Electronics Other Electronics 100% 150 150.0 38 ¥
Miscellaneous Pool Pump 1% 2,083 20.8 5
| Miscellaneous Furnace Fan 73% 227 166.8 42
Miscellaneous Other Miscellaneous 100% 746 746.0 187
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Table 4-5
Total Residential Sector Market Profile
-
Electric End Tochtislogy Fuel UEC Tiitensily Use
Use Share | (kWh) GWH
Total 9,620 13.585
Cooling Central AC 47% 1,465 713 1,006
Cooling | Room AC 44% 924 567.8 802;
Space Heating Electric Resistance 6% 3,975 396.6 | 560
Space Heating Heat Pump 4% 2,603 L2893 183
Space Heating Furnace 0% 3975 - -
Water Heating Water Heater | 31% 2,084 1,083.7 1531 |
Interior Lighting | Screw-in 89% 1,786 1,853.7 2618
Interior Lighting | Linear Fluorescent 8% 422 36.6 32
Exterior Lighting | Screw-in 77% 318 235.5 33|
Exterior Lighting | Linear Fluorescent 0% 7 - -
Appliances Refrigerator 100% 978 935.4 1,321
Appliances Freezer 26% 798 192.2 271
Appliances Second Refrigerator 23% 1,249 166.8 236
Appliances Clothes Washer 90% 134 | 1376 194
jppliances | Clothes Dryer 59% 561 360.6 509
Appliances Combined Washer-Dryer | 0% 329 0.8 T
| Appliances | Dishwasher 73% 93 92.6 131
Appliances Cooking 52% 277 2326 329 |
Electronics Personal Computer 196% 170 342.8 484
| Electronics Color TV 291% 218 596.7 843 |
Electronics Other Electronics 100% 526 436.2 616
Miscellaneous Pool Pump 4% 2,959 133.1 188
Miscellaneous Furnace Fan 60% 198 F12.5 159
mcellaneous Other Miscellaneous 100% 1.835 863.7 1,220

4.2.5

Residential Baseline Forecast

Once the base-year market profiles were developed, a process was then implemented to develop
a forecast of annual energy use by customer segment, fuel, and end-use. This forecast
represents expected annual energy consumption and peak demand taking the following general
factors into consideration:

« Current economic growth forecast

» Energy price forecasts
« Appliance, equipment, and building codes and standards already on the books

« Technology trends
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Naturally-occurring conservation (some customers will buy more efficient equipment
regardless of a utility program)

Existing utility programs (no new utility programs)

Specifically, the baseline forecast was developed using the following data elements:

Base-year market profiles (see Section 4.2.4)

Purchase shares (EIA Annual Energy Outlook AEQ, 2008);

fForecast results from PECO Energy

Northeast Census Region forecasts from the EPRI National Potentials Study (EPRI, 2008)

Forecasts of local eccnomic growth (population, employees, GDP, new construction, etc.)
(Economy.com forecast data provided by PECO)

Local electricity price forecast from PECO Energy

Avoided cost data from PECO Energy

LoadMAP, a detailed microeconomic model, was adapted and applied to develop the load
forecast. Tkis model calculates energy consumption and demand at the lowest end-use level, and
then aggregates the results up across all end-uses, vintages, and building types to derive the
annual energy consumption and peak demand for the tracked end-uses in the residential sector.
Annual energy use and peak demand values are calculated as the product of the number of end-
use devices and the average annual energy contribution per device. The number of devices is the
product of the number of households and the device saturation, where the device saturation is
defined as the average number of devices per household.

Table 4-6 presents fcrecast data on changes in the number of households for each of the two
residential customer segments.

Table 4-6
Forecast of Household Growth

Forecast Driver PY 2008 PY 2010 PY 2012 % Change PY
2008-'12
Residential 1,162,443 | 1,170,638 | 1,178,832 1.4%
Low Income 250,006 251,768 233,531 1.4%
Total Households 1,412,449 | 1,422.406 | 1,432,363 1.4%

The main end-use assumptions used in the development of the res:dential baseline forecast are
summarized below.

Global Energy Partners, LLC

For space heating, the technology share is assurned to shift from electric resistance heating
to either a heat pump or gas furnace over the forecast period.

In 2006, a new Federal standard for central air conditioners went into effect, requiring all
newly manufactured air conditioners to meet SEER 13 or better, so we have assumed that all
new AC units are SEER 13 or better.

Federal efficiency standards for residential appliances, including refrigerators. clothes
washers, and dishwashers, are scheduled to be revised over the coming vears. The PECO
Energy forecast takes into account the most recent refrigeration standards (from 2007).

The success of the ENERGY STAR program over the years has led to an increase in ENERGY
STAR designated apgliances, specifically refrigerators, which is expected to continue through
the forecast horizon.

Residential lighting is affected by the passage of the Energy Independence and Security Act
(EISA) in 2007, which mandates higher efficacies for lighting technologies in 2012 and 2013.
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Compact fluorescent lamps (CFLs) meet this standard, as well as a new incandescent
technology under development by several leading manufacturers of light bulbs. In addition,
Light-emitting Diode technologies were considered; however, their relatively high cost as a
general service lighting technology relegates them to a minor piece of the baseline forecast
over the next four years.

Table 4-7 and Figure 4-5 present the electricity use baseline forecast results for each of the
segments considered in the residential sector analysis as well as for the sector in its entirety. The
5.5% growth is driven by the portion of the market not classified as low income, and represents
an annualized growth rate of 1.1%.

Table 4-7
Residential Electricity Consumption by Segment (GWh)
Sector PY 2008 PY 2010 PY 2012 % Change PY
2008-'12
Residential 11,626 11.883 12,296 5.8%
[Low Income 1,960 1956 2,030 3.6%
Total 13,585 13,840 14,326 5.5%
16,000 1 OLlowIncome EResidential
14,000
12,00C
£ 10,000 -
3
© 8,000 -
3
2 6,00C -
4,000
2,000 -~
0 -
PY 2008 PY2010 PY2012
Figure 4-5

Residential Baseline Electricity Forecast by Segment

Table 4-8 and Figure 4-6 present the baseline forecast at the end-use level for the residential
secter, while Table 4-9 presents the change in end-use consumpticn in kWh for an average
residential household:
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Table 4-8
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Residential Baseline Electricity Forecast by End Use (GWh)

End Use Technology PY PY PY 2012 | Change in Usage PY
2008 2010 2008 - 12
Air Conditioner Central AC 1,006 1,064 1,111 10.4%
Air Conditioner Room AC 802 745 705 -12.0%
Space Heating Electric Resistance 560 580 599 6.9%
Space Heating Heat Pump 183 189 195 6.6%
Space Heating Furnace - - - -
Water Heating Water Heater 1,531 1,504 1,504 -1.7%
Lighting Screw-in 2,951 2,902 2,584 -12.4%
Lighting Linear Fluorescent 52 46 44 -15.2%
Refrigeration Refrigerator ], 521 1,248 1,203 -9.0%
Refrigeration Second Refrigerator 236 231 229 -2.8%
Refrigeration Freezer 271 2606 264 -2.9%
Other appliances Clothes Washer 194 191 190 -2.0%
Other appliances Clothes Dryer 509 495 487 -4.3%
Other appliances Combined Washer- | 1 1 8.1%
Dryer
Other appliances Dishwasher 131 132 135 3.2%
Other appliances Cooking 329 302 283 -14.0%
Electronics Personal Computer 484 492 221 7.6%
Electronics Color TV 843 871 902 7.1%
Electronics Other Electronics 616 663 698 13.2%
Miscellaneous Fumace Fan 159 159 160 0.5%
Miscellaneous Pool Pump 188 187 187 -0.6%
Miscellaneous Other 1,218 1,571 2,324 90.8%
Miscellaneous
Total 13,585 | 13,840 14,326 5.5%
4-13
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Figure 4-6

Residential Baseline Electricity Forecast by End-Use

The following trends in residential baseline energy usage are evident in both Table 4-8 and Table

4-9:

o Increasing role of central air conditioning systems, both in low income and remaining
residential households. This can be seen in the increasing usage attributable to Central
AC and a decrease in Room AC

o Decline in appliance usage due to penetration of higher standards relating to energy
consurrption, such as the federal National Appliance Energy Conservation Act (NAECA)
standards. This effect is partially offset by increasing saturation of appliances

o Miscellareous consumption nearly doubles over the forecast horizon. This is the result of
a need to calibrate the end use forecast to the PECO econometric forecast, where
significant growth is projected beyond what is predicted within the various end use

models.
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Table 4-9
Residential Electricity Consumption per Household (kWh/household)
End Use Technology PY | PY 2010 PY Change in Usage
2008 2012 PY 2008 - 12
Air Conditioner Central AC 713 748 776 8.9%
Air Conditioner Room AC 568 524 492 -13.3%
Space Heating Electric 397 408 418 5.4%
Resistance
Space Heating Heat Pump 129 133 136 51%
Water Heating Water Heater 1,084 1.053 1,050 -3.1%
Lighting Screw-in 2,089 2,040 1,804 -13.6%
Lighting Linear 37 32 31 -16.3%
Fluorescent
Refrigeration Refrigerator 935 877 840 -10.2%
Refrigeration Second 167 163 160 -4.1%
Refrigerator
Refrigeration Freczer 192 187 184 -4.3%
Other Clothes Washer 138 135 133 -3.4%
appliances
Other Clothes Dryer 361 348 340 -5.7%
appliances
Other Combined I 1 1 6.6%
appliances Washer-Dryer
Other Dishwasher 93 93 94 1.8%
appliances
Other Cooking 233 212 197 -15.2%
appliances
Electronics Personal 343 346 364 6.1%
Computer
Electronics Color TV 597 612 630 5.6%
Electronics Other 436 466 487 11.6%
Electronics
Miscellaneous Furnace Fan 112 112 112 -0.9%
Miscellaneous Pool Pump 133 132 130 -2.0%
Miscellaneous Other 862 1,104 1,622 88.2%
Miscellaneous
Total 9,618 9,730 10,002 4.0%

General observations about the residential baseline forecast include the following:

s« The baseline forecast increases 5.4% over the 4 year forecast horizon, partially due to a
1.4% increase in households and more so related to a projected recovery in the economy in
2010. while the economy starts its recovery in 2010 energy consumption does not pick up

until 2G11.

» Lighting usage decreases by 9% which is caused by naturally occurring efficiency. Lighting is

unique because of its shorter life cycles and relatively low saturation of efficient lamps in

households.
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e Growth in electricity use in electronics is the second highest of all segments, at an average of
greater than 10% over the forecast horizon. This reflects an increase in the saturation of
electronics and the trend toward higher-powered computers and larger televisions.

o Growth in miscellaneous use is also substantial. This has been a long-term trend and
assumptions have been made about growth in this end-use that is consistent with the Energy
Information Administration’s (EIA's) Annual Energy Outlook. The miscellaneous end use
contains furnace fans, pool pumps and other miscellaneous energy-consuming equipment.
The other miscellaneous end use encompasses all technologies that do not pose a substantial
energy consumption on their own, but when aggregated can be measured. An example
would be a hair dryer, garage door opener, and cell phone chargers.

4.3 COMMERCIAL SECTOR

PECO provides electricity for over 1,170,609,807 square feet of commercial buildings,
representing total estimated sales in 2008-2009 of 17.5 terawatt-hours (TWh). Similar to the
residential sector, the commercial sector was treated as a whole for modeling purposes after
splitting off a segment to represent government buildings.

4.3.1 Market Segmentation
In order to categorize the energy consumption and peak demand of PECO Energy’s commercial
customer, distinctions were made to characterize different vintages in the building stock:

« Existing buildings: Existing buildings were defined as those constructed before the first
year of the study. The existing buildings were considered to have building shell
characteristics represented by existing stock levels for weather conditions in PECO Energy’s
territory and installed equipment was considered to adhere to existing stock efficiency levels.
All Data was deveioped from secondary source.

« New construction: New construction includes buildings constructed during the study’s time
horizon as well as major renovations to existing buildings. Buildings in this vintage category
were considered to have heating, ventilation and air-conditioning (HVAC) equipment meeting
current minimum efficiency standards and baseline building shell characteristics adhering to
current known energy coces and construction practices in PECO Energy’s territory.

4.3.2 Control Totals

With market vintages defined, PECO provided control building intensities for baseline usage from
which the analysis was created. The total estimated energy consumption by PECO commercial
customers for the base year is 17,486 GWh with an average intensity of 14.9 kWh per square
foot. As shown in Table 4-10 and Figure 4-4, the government segment rmakes up a little more
than a fourth of the commercial consumption.

Table 4-10
Commercial Electric Consumption by Segment, Base Year
Segment Electricity Use (GWh)
Commercial 12,623
Government 4,863
Total 17,486 ]
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Figure 4-7
Commercial Electric Consumption by Segment, Base Year

Table 4-11
Commercial End-Uses and Technologies
End-Use Technology
Cooling Central Chiller
Package AC
Room AC
Heating Electric Resistance
Heat Pump
Ventilation Ventilation
Water Heating Water Heater
Interior Lighting Interior Lighting
Exterior Lighting Exterior Lighting
Office equipment pPC
Server
Monitor
Printer/Copier
Refrigeration Walk-in Refrigerator
Reach-in Refrigerator
Miscellaneous Food Service
Miscellaneous

4.3.3 Prototype Modeling

For the commercial sector, a prototype model originally produced for the Northeast region during
EPRI’s National Potential study (EPRI, 2008) was used based to characterize the energy usage.
The results from the prototype modeling fed into the baseline analysis as well as the measure
characterization and potential assessment.
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The prototype approach required the specification of typical building parameters (such as square
footage, base equipment types and efficiencies, and shell levels) and also considered the specific
weather corditions and standard building construction practices in the area. The prototype was
designed to correspond to a typical building of its type and incorporated the major components
affecting energy use including;:

o Heating, Ventilation and Air Conditioning (HVAC) equipment

o Interior and exterior lighting

« Refrigeration equipmeant

o Water heating equipment;

« HVAC motors

« Office equipment

« Miscellaneous equipment such as laundry and food service appliances

The Northezst regional prototype reflects the conditions of PECO Energy’s territory. Specific
characteristics evaluated include:

« Floor area and number of floors

« Lighting and equipment densities

« Operating hours

« HVAC systems and efficiency levels

« Building construction and insulation levels
¢ Occupancy levels

« Operating controls

As in the residential analysis, the prototype models were examined using Global's Building
Energy Simulation Tool (BEST), which estimates baseline energy usage by end-use for various
building prototypes.

4.3.4 Base Year Market Profiles

As in the residential analysis, the commercial baseline forecast begins with base-year energy use
characteristics and equipment holdings, presented in the form of a Market Profile. The following
parameters were used to create the market profiles.

« Market size: Market size represents the number of square footage in the segment. This
number was derived from billing data along with energy intensity data for the region.

« Fuel skare: Fuel share embodies the saturation of equipment as well as the share of using a
given type of fuel (e.g., commercial spaces with electric space heating).

« Energy utilization index: Akin to the Unit energy consumption value from the residential
sector, the energy utilization index (EUI) describes the annual amount of electricity
consumed by a specific technology normalized to the square feet of floor space that utilize
the technology. These indices are developed with BEST model and secondary research.

« Intensity: Intensity represents the average energy use for the technology or end-use across
all commercial spaces. It is the product of fuel share multiplied UEC. As an example, 50% of
PECQ’s existing commercial segment has cooling. Of this 55%, 19% have central chillers,
which means Central Chiller represents a fuel share equaling 10%. Once we have
determined the fuel share we then multiply it and UEC to come up with the intensity.

« Use: Use is measured in GWh and is the total energy used by a technology or end-use in the
segment. It is the product of the number of households and intensity.
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The base year electric consumption for the PECO commercial sector is summarized in Figure 4-7.
Compared to the national baseline usage reported in the EPRI National Study, PECO commercial
customers use energy in a comparable manner, with a few key differences:

« Heating, Ventilation and Air Conditioning (HVAC) makes up 27% of PECO commercial
consumption, compares to only 17% for the U.S. as a whole. This can be attributed to a
higher incidence of office buildings and other building types with high HVAC demands

o Lighting makes up a slightly larger piece of electricity consumption (28% versus 25% in the
EPRI National Study).

« Refrigeration and food service are broken out in greater detail, reducing the remaining
miscellaneous category to only 7.5%, compared to 34% in the EPRI study.

Miscellaneous, Cooling, 15.5% Space Heating,
7.5% 2.6%

Food Service, 4.7%

H Cooling

) [ Space Heating
Refrigeration,

12.3% O ventilation

Ventilation, 8.5%

O water Heating

O interior Lighting
0 Office Equipment
M Refrigeration
2.2% Hl Food Service

@ Miscellaneous

Office Equipment,
18.4% 28.3%

Figure 4-8
Commercial Electricity Consumption by End-Use, Base Year

Table 4-11 through Table 4-13 present the detailed market profiles for the Commercial Sector.
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Vable 4-12
Total Commercial Segment Market Profile
Electric End Use Technology ql;]l;ile EUI Intensity | Use GWh
Total 14.9 12,623
Cooling Central Chiller 11% 4.2 0.5 384
Cooling Packaged AC 43% 4.2 1.8 1,541
Cooling Room AC 1% o P4 0.03 28
Space Heating Electric Resistance 0% 6.2 - -
Space Heating Heat Pump 11% 3.4 0.4 330
Ventilation Ventilation 100% [.3 | 1,075
Water Heating Water Heater 16% 2.0 0.3 276
Interior Lighting Interior Lighting 100% 4.0 4.0 3,371
Exterior Lighting Exterior Lighting T7% 0.2 0.2 130
Office Equipment | PC 100% 0.7 0.7 391
Office Equipment | Server 100% 0.9 0.9 794
Office Equipment | Monitor 100% 0.7 0.7 596
Office Equipment | Printer/Copier 100% 0.2 0.2 180
Refrigeration Walk-in Refrigeration 4% 16.0 0.6 039
Refrigeration Reach-in Refrigeration 40% 3.0 1.2 1,011
Miscellaneous Food Service 25% 2.8 0.7 593
Miscellaneous Miscellaneous 100% 1.4 1.4 1,183

420
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Table 4-13
Total Government Segment Market Profile
Electric EEnd Use Technology Fuel EUI | Intensity | Use GWh
Share

Total 14.9 4,863
Cooling Central Chiller 11% 4.2 0.5 148
Cooling Packaged AC 43% 4.2 1.8 593
Cooling Room AC 1% 5:2 0.0 11
Space Heating Electric Resistance 0% 6.2 E -
Space Heating Heat Pump 11% 34 0.4 127
Ventilation Ventilation 100% 1.3 1.3 414
Water Heating Water Heater 16% 2.0 0.3 106
Interior Lighting Interior Lighting 100% 4.0 4.0 1,297
Exterior Lighting Exterior Lighting 77% 0.6 0.5 153
Office Equipment PC 100% 1.4 1.4 455
Office Equipment Server 100% 0.9 (.8 305
Office Equipment Monitor 100% 0.7 0.7 229
Office Equipment Printer/Copier 100% 0.2 8.2 69
Refrigeration Walk-in Refrigeration 4% 16.0 0.6 208
Refrigeration Reach-in Refrigeration | 40% 3.0 1.2 389
Miscellaneous Food Service 25% 2.8 0.7 228
Miscellaneous Miscellaneous 100% 0.4 0.4 130
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Table 4-14
Total Commercial Sector Market Profile
n‘l . —— Fuel g P
‘lectric End Use T'echnology Share EUI Intensity | Use GWh

Total | 14.9 17,486
Cooling Central Chiller | 1% 4.17 0.45 532
Cooling Packaged AC 43% 4.20 1.82 2,134
Cooling Room AC 1% 527 | 0.03 39
Space Heating Electric Resistance 0% 6.23 - j
Space Heating Heat Pump 11% 3.43 0.39 457
Ventilation Ventilation 1009 1.27 1.27 1,488
Water Heating Water Heater 16% 2.00 0.33 382
Interior Lighting Interior Lighting J 100% 3.99 3.99 4,669

| Exterior Lighting Exterior Lighting 7% 0.31 0.24 283
Office Equipment PC 100% 0.89 0.89 1,047
Office Equipment Server 100% 0.94 0.94 1,099
Office Equipment | Monitor | 100% 0.71 0.71 825
Office Equipment | Printer/Copier 100% 0.21 0.21 249
Refrigeration Walk-in Refrigeration | 4% 16.00 0.64 747

| Refrigeration Reach-in Refrigeration 40% 3.00 1.20 1,401
Miscellaneous Food Service 25% 2.81 0.70 821
Miscellaneous Miscellaneous 100% 1.12 1.12 1,313

4.3.5 Commercial Baseline Forecast

Between June 1 2009 and June 1 2013, the PECO commercial baseline grows from 17,486 GWh
to 18,106 GWF, or 3.5%. While smaller than the residential sector, this increase is healthy for

commercial usage and reflects an anticipated economic recovery beginning in 2010.

Figure 4-9 presents a summary of the evolution of energy use within each of the commercial end
uses over the course of the baseline forecast. With the exception of lighting and electric space
heating, which remain relatively flat over the four years, the growth in the commercial usage is
spread fairly evenly over all end uses.
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Commercial Baseline Forecast, Electric Consumption by End-Use

G{é—bal Eﬁe_rgy Pa |:[-n>eré, 7LLVC



Baseline Energy Use Characteristics

Table 4-15

Commeicial Baseline Electricity Forecast by End Use (GWh)

PY PY 2010 | PY 2012 | Change in

End Use Technology 2008 Usage PY

2008 - 12
Cooling Central Chiller 532 592 519 2.4%
Cooling Package AC 2,134 2,123 2,137 0.1%
Cooling Room AC 39 38 37 409,
Space Heating Electric Resistance . - - .
Space Heating Heat Pump 457 464 476 4.1%
Ventilation Ventilation 1,488 1.470 1.475 -0.9%
Water Heating Water Heater 382 360 343 -10.3%
Interior Lighting Interior lighting 4.669 4.708 4.774 = FE
Exterior Lighting Exterior Lighting 283 286 290 2.3%
Office Equipment PC 1,047 1,056 1,074 2.6%
Office Equipment Server 1,099 1.091 1,092 -0.7%
Office Equipment Monitor 825 820 821 0.5%
Office Equipment Printer/Copier 249 248 248 -0.5%
Refrigeration I\;v aflk 'i,n., . 747 740 744 -0.4%

efrigeration
Refrigeration E{e??h'i? - 1,401 1,411 1,441 2.9%
efrigeration

Miscellancous Food Service 821 819 823 0.2%
Miscellaneous Miscellaneous 1,313 1.400 1.814 38.1%
Total 17,486 17,554 18,106 3.5%

4.4 INDUSTRIAL SECTOR

Because very little information was available about the energy use in the PECO industrial sactor,
the baseline industrial profiles for the Northeast region from the EPRI National Study were

adapted and applied for this analysis. The regional data were scaled and adapted to be

consistent with PECO'’s total industrial sales of 7,142 GWh in the base year. The breakdown by
end use in the base year is depicted in Figure 4-10, while Table 4-16 provides the evolution of
energy consumption be end use over the baseline forecast. Machine drive is the dominant end
use, comprised of small, medium and large motors applied in myriad settings throughout

industrial facilities. In addition, the lighting and cooling technologies familiar from the
commercial sector make up over 20% of industrial usage.

4-24
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Figure 4-10

Industrial Electricity Consumption by End-Use, PY 2008

Table 4-16

Industrial Baseline Electricity Forecast by End Use (GWh)
End Use PY 2008 PY 2010 PY 2012
Machine Drive 3,285 3,624 4,002
Process Heating 1,408 1,490 1617
Lighting 650 852 1,091
HVAC 827 871 943
Other 972 1,031 1,121
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CHAPTER | 5

ENERGY EFFICIENCY MEASURES

This section describes the framework used to assess the savings, costs, and other attributes of
energy efficiency measures. These results are needed to support measure-level cost-
effectiveness analyses as well as measure-level impacts. For all measures, information was
assembled to reflect equipment performance, incremental costs, and equipment lifetimes. This
information, along with the avoided costs, was employed in the economic screen to determine
economically feasible measures. The framework that was followed is outlined in Figure 5-1.

Measure Characterization

Measure Development Measure Identification

Residential BEST Commercial and ) i
Prototypes Industrial Universal Measure List

| [
Estimated Measure
Savings by Technology
Efficiency

Secondary Research to 4oy
Support Measure Impacts. Applicability

!
!

Cost Saturation l Final Measure
—— Characterization
Lifetime Applicability ' |
ECONOMICSCREEN
Figure 5-1

Approach for Measure Assessment

The analytical framework for developing the measure savings assessment for all sectors clesely
follows the frameworks described for the baseline development. The BEST model was used to
develop “change cases” relative to the baseline prototypes. For the energy efficiency measures,
these change cases reflected increasing levels of energy efficiency escalating to maximum
efficiency levels.
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5.1 LIST OF ENERGY EFFICIENCY MEASURES

The first step is to identify the list of relevant energy-efficiency measures. Several sources of
information were consulted to develop the list for the PECO study, including the EPRI National
Potential Study and Global Energy Partner’s Database of Energy Efficiency Measures (DEEM).

All measures are categorized into one of two types for calculation of energy savings: equipment
measures and non-equipment measures.

The key differences between the equipment and non-equipment measures are:

« Equipment measures, or efficient energy-consuming equipment, save energy by providing
the same service with a lower energy requirement. An example of an equipment measure is
the replacement of a standard efficiency refrigerator with an Energy Star model. For
equipment measures, many efficiency levels are available for a specific technology that range
from the baseline unit (determined by code or standard) up to the most efficient product
commercially available. For instance, in the case of central air conditioners, this list begins
with the federal standard SEER 13 unit and spans a broad spectrum of efficiency, with the
highest efficiency level represznted by a ductless mini-split system with variable refrigerant

flow.

« Non-equipment measures save energy by reducing the need for delivered energy but do
not involve replacement or purchase of major end-use equipment (such as a refrigerator or
air conditioner). An example of this group of measures would be a programmable thermostat
that is pre-set, for example, to run the air conditioner only when people are home. Non-
equipment measures fall into cne of the following categories:

- Building shell (windows, insulation, roofing material)

« Equipment controls (thermostat, occupancy sensors)

- Equipment maintenance (cleaning filters, changing setpoints)

» Whole building design (natural ventilation, passive solar lighting)

« Displacement measures (ceiling fan instead of central air conditioner)
Non-equipment measures can apply to more than one end use. For example, insulation levels

will affect both space heating and cooling energy consumption.

5.1.1 Residential Measures
The residential measures span all end uses and vary significantly in the manner in which they
impact energy consumption. Table 5-1 presents a list of the residential measures considered in

the potential analysis.
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Table 5-1

Summary of Residential Energy-efficiency Measures

) Ellerg;y Efficiency Measures

raoling

Low-Flow Showerheads

| High-efficiency Central AC

Pipe Insulation

High-cfficiency Room AC

Lighting

AC Maintenance

Advanced Incandescent Lamps - Interior

|

Attic Fan

Compact Fluorescent Lamps (CFLs) - Interior

FCeiIing Fan

High Intensity Discharge Lamps (HID) - Interior

Ceiling Insulation

White LED Lamps

Dehumidifier

Occupancy Sensor

Duct Insulation

Lighting Timer

Duct Repair

Advanced Incandescent Lamps - Exterior

External Shades

Compact Fluorescent Lamps (CFLs) - Exterior

Foundation Insulation

High Intensity Discharge Lamps (HID) - Exterior

High-efficiency Windows

Efficient Linear Fluorescent Lamps (T8, T5)

Infiltration Control

Motion Detectors

Programmable Thermostat

Photosensors

Radiant Barrier

Appliances

Reflective Roof

Energy Star Refrigerators

Storm Doors

Advanced Energy Star Refrigerators

Wall Insulation

Multiple Drawer Refrigerators

Whole-House Fan

Energy Star Freezer

Space Heating

Compact Freezer

High-cfficiency Heat Pumps

Energy Star Dishwasher

Ceiling Insulation

Horizontal Axis Clothes Washer

Duct Insulation

Inverter-drive Clothes Washer

Duct Repair Combo Washer/Dryer |
Foundation Insulation Moisture Sensor Clothes Dryer

High Efficiency Windows Heat Pump Clothes Dryer

HP Maintenance Efficient Oven and Range

Infiltration Control Electronics gl

Programmable Thermostat

Energy Star Color TV

Storm Doors

Energy Star PC

Wall Insulation

ClimateSavers PC

Water Heating

Efficient Home Electronics

High-cfficiency Water Heaters

Heat Pump Water Heaters

SmartPlug
Red

uce Standby Wattage

Solar Water Heating

Miscellaneous

Geothermal HP Desuperheater

High-Efficiency Furnace Fan

Drainwater Heat Recovery

High-Efficiency Pool Pumps

Faucet Aerators

Pool Pump Timer
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5.1.2 Commercial and Industrial Sector
Table 5-2 and Table 5-3 present a list of the commercial and industrial measures, respectively.

Table 5-2

Summary of Commercial Energy-efficiency Measures

HCooliu_g

Interior Lighting

High-efficiency central cooling systems

Compact Fluorescent Lamps (CFLs)

High-efficiency packaged units

High Intensity Discharge Lamps (HID)

High-efficiency PTAC units

Efficient Linear Fluorescent Lamps (T8, T5)

Energy Management System

Advanced Incandescent Lamps

T)ual Enthalpy Economizer

Lighting Retrofit

VSD on Water Pumps

De-lamp

Advanced Design (New Construction)

Advanced Design (New Construction)

Water Temperature Reset

Daylighting Controls

Programmable Thermostat

Occupancy Sensors

Duct Testing and Sealing Lighting Timers
External Shades Task Lighting
Duct Insulation LED Exit Lighting

Efficient Windows

Exterior Lighting

Roof Insulation

Lighting Timers

Wall Insulation

Solar PV Outdoor Lighting

Cool Roof

Space Heating

HVAC Retro-commissioning

Duct Testing and Sealing

Refrigeration

Energy Management System

Anti-Sweat Heater Controls

Dual Enthalpy Economizer

Floating head Pressure Controls

Programmable Thermostat

Glass Doors

Advanced Design (New Construction)

High-efficiency Icemakers

Duct Insulation

Miscellaneous

HVAC Retro-commissioning

Vending Miser

Efficient Windows

Efficient Escalators

Roof Insulation

Efficient Elevators

Wall Insulation

Water Heating

Food Service

High-efficiency Water Heaters

Energy Star Kitchen Equipment

Geothermal HP Desuperheater

Kitchen Schedule and Maintenance

Ventilation

VSD on Fans
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Table 5-3
Summary of Industrial Energy-efficiency Measures
Process Heating Lighting ]
Efficient Radio Frequency Heating Applications | Compact Fluorescent Lamps (CFLs)
’7Oplimized Electric Resistance Heating High Intensity Discharge Lamps (HID)
Motors and Drives Efficient Linear Fluorescent Lamps (T8, T5)
High-cfficiency motors HVAC -
—Variablc-Speed Drives High-efficiency HVAC equipment

HVAC Retro-commissioning and Maintenance

A brief technical description of all the measures included in the analysis can be found at the end
of this section. The description includes a narrative of the measure objectives, its performance,
the building types where it is typically installed, and its market and technical applicability.

5.2 MEASURE CHARACTERISTICS
For each measure permutation considered, the following data categories were consider=d as part
of the measure characterization:

« Energy Impacts: The energy-savings impacts represent the annual reduction in
consumption (kWh of electricity) attributable to each specific measure. For the residential
and commercial sectors, the BEST simulation model was used to determine the savings
impacts. For the industrial sector, secondary data resources such as energy efficiency
program “best practices” were used to develop assessments of savings at the end use level.

» Feak Demand Impacts: Savings during the peak demand periods are specified for each
measure. These impacts relate to the energy savings and depend on each measure’s
“coincidence” with the system peak. To accurately express the peak impacts of the energy
efficiency measures considered, a combination of prototype simulation (BEST model) and
review of secondary sources such as the draft Technical Resource Manual (TRM) under
development by the Pennsylvania Public Service Commission were incorporated.

o Full Costs. The measure characterization includes the full cost of the measure on a per-unit
or per-square-foot basis for the residential and commercial sectors, respectively. These costs
were developed using a combination of national data sources (California DEER Database, RS
Means Construction Cost Manual) with regional adjustment for the PECO service territory and
regional data such as the TRM.

o Incremental Costs. For equipment and some other measures, the incremental cost is the
cost diffzerence between the standard efficiency option and the high-efficiency option.
Incremental costs were computed directly from the full-cost data.

« Measure Lifetimes. These estimates were derived from the technical data and secondary
data sources that support the measure demand and energy savings analysis. The initial
values were obtained from Global's Database of Energy Efficiency Measures, with
refinements based on a review of California’s DEER database and comparable energy
efficiency studies.

Table 5-4 and Table 5-5 present a sample of the detailed data inputs behind equipment and non-
equinment measures, respectively, for the case of residential central air conditioners. The first
table displays the various efficiency levels available as equipment measures, as well as the
corresponding useful life metrics, usage and cost estimates and anticipated replacement rate.
These values all contribute to the outcome of the stock accounting model, in which the purchase
of an above-standard unit is first analyzed for cost effectiveness (comparing incremental cost to
lifetime benefits) and then, for the levels that pass the screen, incorporated into the new units
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purchased. The replacement rate is a measure of the like-ihood that a unit reaching the end of
its useful life will be replaced with a new unit.

In Table 5-5, the additional measures affecting a home with central air conditioning are
enumerated. These measures are also evaluated for cost effectiveness based on the lifetima
benefits compared to the full or incremental cost of the measure, depending on the
circumstance. The total savings is calculated for each year of the model and depends on tha
base year saturation of the measure, the overall applicability, and the savings as a percentage of
the relevant energy usage.

Table 5-4
Sample Equipment Measures for Central Air Conditioning
Efficiency Level | Useful Life | Usage (kWh) Cost Replacement

Rate
}‘ SEER 13 14 1,815 $3.793.94 50%
SEER 14 14 1,665 $3,952.13 50%
SEER. 15 14 1,608 $4.130.10 50%
SEER 16 14 1,560 $4.776.26 50%
SEER 18 14 1,484 $5,530.97 50%
SEER 20 14 1,468 $6.194.10 50%
B Ductless VRF 14 1.271 $8.193.42 50%
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Table 5-5

Sample Non-Equipment Measures

Energy Efficiency Measures

End Use Measure Savings Base Applicability Cost Lifetime
J (%) Saturation
: Dual Enthalpy = s "
Commercial . 18.0% 22.5% 76.6% | $ 0.25 10
Economizer
Commercial | EMS 20.8% 16.6% 76.6% | $ 0.27 ﬂ
Commercial | VSD on Fans 2.9% 17.2% 76.6% | $ 0.59 16
Commencial | Frugrammable 7.9% 19.2% 76.6% | $ 0.13 1
Thermostat
Commercial | VSD on Water Pump 4.8% (0.9% 18.0% | & 0.15 20
Sommencidl | T Alst Temperalive 15.2% 0.9% 180% | § 0.15 5
Reset
Commercial | Cool Roof 2.0% 1.5% 280% | § 0.62 15
Commercial | Duct Insulation 1.8% 32.4% 48.0% | $ 0.87 15
Eommercial | Duat Teaing dnd 8.0% 4.5% 180% | $ 047 5
Sealing
Commercial | Efficient Windows 5.0% 46.0% 76.6% | $ 8.75 25
Commercial | External Shades 5.0% 17.2% 76.6% | $ 0.15 10
Commercial | Roof Insulation 1.5% 9.5% 76.6% + $ 1.50 15
Commercial | Wall Insulation 0.0% 17.2% 76.6% | $ 0.97 15
Commercial | Advanced Design 60.0% 0.0% 0% | $ 2.90 25
Cammerefal | D0¢ 16.0% 5.4% 54.0% | $ 0.25 7
Retrocommissioning
Commereial | 2oM SHtaalpy 18.0% 2250 76.6% | $ 0.25 10
Economizer
Commercial | EMS 20.8% 16.6% T76.6% | $ 0.36 14
Commercial | VSD on Fans 2.9% 17.2% 76.6% | $ 0.59 16
B » =
Bommercial | £ToBAMmable 7.9% 19.29 766% | $ 0.13 1
Thermostat
Commercial | VSD on Water Pump 4.8% 0.9% 18.0% | $ 0.15 20
Commercial gift" Temjerapine 6.20% 0.9% 18.0% | $ 0.15 5
Commercial | Cool Roof 2.0% 1.5% 28.0% | $ 0.11 15
Commercial | Duct Insulation 1.8%* 32.4% 48.0% | $ 0.77 15
Clotimierciy] | Twet Testinig #im 8.0% 0.0% 00% | $ 047 15
| Sealing peeee o
Commercial | Efficient Windows 5.0%; 46.0% 76.6% | $ 2.60 25
Commercial | External Shades 5.0% 17.2% 76.6% | $ 0.15 10
Commercial | Roof Insulation 1.5% 9.5%J 76.6% | $ 1.25 15
r‘Commercial Wall Insulation 0.0% 17.2% 76.6% | $ 0.87 5
Commercial | Advanced Design 60.0% 1.6% 90% | $ 2.90 25 |
Compmercidl | BV 16.0% 0.0% 00% | § 025 7
Retrocommissioning L ]
Commercial | Lighting Retrofit 5% 4.3% 58.0% | $ 0.89 6
Commercial | Lighting Retrofit 5% 0.0% 0.0% | $ 0.89 6
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5.3 ECONOMIC SCREENING

In order to assess the total potential for achievable energy efficiency, it is first necessary to
perform an economic screen on each measure. Within the framework of the LoadMAP model, this
screening is performed dynamically in order to account for changing savings and cost data.
Changes in these inputs to the economic screen can result in measures passing for some but not
all of the years in the forecast; however, the relatively short timeframe considered for the PECO
programs allows for limited dynamic effects. All details presented in this report are based on the
analysis performed for the first forecast year.

A unigue screen was performed for each measure permutation including specific customer
segment, and both new construction and existing dwellings/buildings.

The economic screen applied in this study is a Total Resource Cost (TRC) test that compares the
lifetime benefits (both energy and peak demand) of each applicable measure with installed cost
(including material, labor and administration of a delivery mechanism, such as a DSM program).
The lifetime benefits are obtained by multiplying the annual energy and demand savings for each
measure by PECC avoided costs for each year, and discounting the dollar savings to present
value equivalent basis. The measure savings, costs and lifetimes are obtained as part of the
measure characterization. For economic screening of measures (in contrast to programs),
incentives are not included because they represent a simple transfer from one party to another
but have no effect on the overall measure cost.

The economic screening was performed for those measures with available savings and cost
estimates. Note the following:

e The economic evaluation of every measure in the screens is conducted relative to a baseline
condition. For instance, in order to determine the kilowatt-hour (kWh) savings potential of a
measure, its kWh consumption must be compared to the kWh consumption of a baseline
condition.

« The economic screen uses either the full or the incremental cost for each measure.
Incremental cost was used for situations in which the decision is between the purchase and
installation of a standard efficiency unit and a high-efficiency unit. For instance, the
incremental cost of an Energy Star refrigerator is the additional cost of purchasing this unit
compared to a comparable unit without the Energy Star rating.

» The economic screening was conducted only for measures that are applicable to each
building type and vintage; thus if a measure is deemed to be irrelevant to a particular
building type and vintage, it is excluded from the respective economic screen table.

£.3.1 Avoided Costs

The lifetime benefits of each energy efficiency measure depend on the forecast of PECO Energy
avoided costs. For this study, avoided costs were developed by Global Energy Partners analysis
of PECO internal forecasts. Table 5-6 presents a summa~y of these costs as well as a forecast of
average electricity retail prices obtained from the EIA Annual Energy Outlook (AEO 2008) for the
Northeast Region.
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Table 5-6

Avoided Cost and Retail Electricity Price Forecasts

et

Residential Avoided Cost of Energy
($/MWh)

Energy Efficienc y Measures

Business Avoided Cost of Energy
($/MWh)

Avoided Cost of Capacity (S/kW-yr)

Residential Retail Price ($/kWh)

Business Retail Price ($/kWh)

PY2009 PY2010 PY2011 | PY2012
| (- .
$153.50 | $140.05 $142.54 | $145.08
$127.30 $107.13 $109.03 | $110.97
$65.78 $54.10 $64.81 $64.81
—‘{.__.‘_.__

50.15 $0.13 $0.14 $0.14
$0.13 $0.12 $0.19

Rt PR P, PPN, | St

5.4 RESULTS OF THE ECONOMIC SCREEN
The results of the economic screen are summarized in Table 5-7. Out of the 425 permutations cf
measures considered in the study, 223 passed the economic screen in the first year, or slightly
more than half. While this result seems modest, it should be noted that many of the measure
permutations in consideration embody emerging and undeveloped technologies. Although not
found to be cost-effective at present, these technologies are likely to play a large role in shaping
future energy savings. Complete results of the economic screening, including initial cost, first-
year savings in kWh per household or kWh per square foot, and benefit to cost ratio for each
measure permutation (sector, segment, and vintage) have been delivered separately to PECO.

$0.19

Table 5-7
Summary of Economic Screen Results
Equipment | Non-Equipment | Total
Measures Measures Measures J
Residential | Considered 50 156 206
] il
Passed 29 Fio) 104
Screen
S -
Commercial | Considered 47 172 219
|
Passed 29 90 119
Screen .
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CHAPTER | 6

ENERGY EFFICIENCY POTENTIAL

Chapter 4 described determination of the baseline forecast, which forecasts electricity use
though May of 2013 and serves as the reference point from which to make energy efficiency
potential comparisons. Chapter 5 laid the groundwork for analyzing energy efficiency measures.
This chapter describes the results of the potentials analysis in the context of the baseline
forecast.

6.1 INTRODUCTION

Three types of energy efficiency potentials were estimated for PECO Energy’s service territory:
technical, economic, and achievable potential. Each of these potentials embodies a set of
assumptions about the decisions consumers make regarding the efficiency of purchased
equipment, the maintenance and controls of energy-consuming equipment, and the building
envelopes in use. In terms of the modeling performed, the potential cases are defined by a set of
purchase shares representing the fraction of purchases at each efficiency level under
consideration.

As in the baseline forecast, the results described in this section were derived using the LoadMAP
forecasting tool. Unlike common top-down approaches used to estimate savings potential,
LoadMAP allows a fully integrated set of potential estimates that are calculated at the end-use
and technology level, and then aggregated from the bottorm-up to produce alternative forecasts
for each potential case.

6.1.1 Technical Potential

Technical potential is defined as the theoretical upper limit of energy efficiency potential
assuming that all feasible measures are adopted by customers, regardless of economics and
customer acceptance. It provides the broadest and highest definition of market potential. In the
context of the baseline forecast, the technical potential is obtained by setting all new equipment
purchases to the most efficient available option. These efficient technologies then propagate into
the forecast as equipment turns over. Examples of technolegies incorporated into the technical
potential include:

« Ductless “mini-split” air conditioners with variable refrigerant fiow;

s Ground source heat pumps, with desuperheater for water heating;

o Multiple-drawer refrigerators and freezers; and

« Solid state (LED) lighting for general service, both interior and exterior.

s Technical potential also assumes the adoption of every available non-equipment measure,
where applicable. For example, technical potential includes installation of high-efficiency
windows in each new construction opportunity and repair and sealing of air ducts in existing
buildings.

6.1.2 Economic Potential
Economic potential represents the adoption of all cost-effective energy efficiency measures. As
described in Chapter 5, an economic screen was performed to determine which measures are
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economically viable, then set the purchase decisions to reflect the most efficient measure that
passes the screen. Like technical potential, economic potential is a theoretical construct.

6.1.3 Achievable Potential
After the technical and economic potentials have been determined, the next step is to obtain the
achievable potential. The achievable potential refines the economic potential by taking into
account expected program participation, customer preferences, and budget constraints.

The achievable potential was developed by addressing market acceptance which yields a
maximum level of potential, which in this study is referred to as achievable potential. Achievable
potential is defined as the fraction of the cost-effective savings that could be achieved after
consideration of market acceptance. Customer-based barriers such as dislike of the color index of
a CFL or the perceived lack of cooling associated with a programmable thermostat are expected
to limit the capacity for program designers and implementers to achieve all of the savings
considered economical. These barriers are introduced in the LoadMAP model through a set of
Market Acceptance Ratios (MARs). Based on current available market data, such as ENERGY
STAR sales figures, and augmented through an expert review process, the MARs embody
assumptions about customer attitudes toward energy efficiency and generally increase through
the forecast horizon. This increase reflects the growing acceptance of energy efficiency in
modern scciety, a trend that is assumed (under achievable potential conditions) to continue
throughout the forecast period. Table 6-1 and Table 6-2 present the market acceptance ratios
used in this study. In cases where no efficiency options are considered in the modeling, the
achievable potential factors are zero.

Table 6-1

Residential Market Acceptance Ratios by Technology
End use Technology MARS
Cooling Central AC 26%
Cooling Room AC 53%
Space heat Heat Pumps 26%
Space heat Other heating 0%
Lighting Screw-in 53%
Lighting Fluorescent 100%
Refrigerators Refrigerators 100%
Freezers Freezers 100%
Water heat Water Heating 35%
Appliances Clothes Washers 53%
Appliances Clothes Dryers 53%
Appliances Dishwashers 53%
Appliances Cooking 0%
Electronics Color TV 53%
Electronics Personal Computers 53%
Furnace Fans Furnace Fans 26%
Miscellaneous Miscellaneous 0%
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Table 6-2
Commercial Market Acceptance Ratios by Technology
End use Technology MARSs
Cooling Central Chiller 26%
Cooling Packaged AC 31%
Cooling Room AC 0%
Space Heating | Electric Resistance 0%
Space Heating | Heat Pump 26%
Ventilation Ventilation 0%
Water Heating | Water Heater 26%
In‘le.npr Interior Lighting 59
Lighting
E?(ter?or Exterior Lighting 520
Lighting
Offlpe _ PC 599,
Equipment
Oth'ce Server 52
Equipment
Offxge Monitor 599
Equipment
Offif:e Printer/Copier 529
Equipment
Refrigeration Walk-in Refrigeration 0%
Refrigeration Reach-in Refrigeration 0%
Miscellaneous | Food Service 0%
Miscellaneous | Miscellaneous 0%

6.2 SUMMARY OF ENERGY EFFICIENCY POTENTIAL

Energy Efficier 1cy Potential

The total achievable potential for energy efficiency in the PECO service territory rises from 686
GWh in tne first program year (PY 2009) to 3,131 GWh in PY 2012. These estimates combine the
totals of the residential, commercial and industrial customer sectors and represent 1.7-7.2% of
the PECO baseline forecast. In addition to these energy savings, energy efficiency is capable of
reducing system peak demand by as much as 1,204 MW. The aggregate potentials are presented

in Table 6-3 and displayed as a percentage of the baseline in Figure 6-1.
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Table 6-3
Total Potential Estimates
PY 2009 PY 2010 PY 2011 PY 2012

Baseline Electricity Forecast (GWh) 38,215 38,564 39,366 39,828
Energy Savings (GWh)
Achievable Potential 636 1,578 2,434 3,130
Economic Potential 1,515 3,074 4.474 5,366
Technical Potential 1,992 4,026 5,832 7,086
Energy Savings as % of Baseline
Achievable Potential 1.7% 3.8% 5.7% 7.2%
Economic Potential 4.0% 8.0% 11.4% 13.5%
Technical Potential 5.2% 10.4% 14.8% 17.8%
Peak Demand Savings (MW)
Achievable Potential 237 561 831 1,204
Economic Potential 830 1,488 2,023 2,441
Technical Potential 1,001 1,789 2,422 2,913

18.0%
|
16.0%
|
14.0%
12.0% -
10.0% -

8.0% ”

6.0% '1

Savings as a Percent to Baseline

4.0% -

2.0% - Technical Potential

]
0.0%-r[ SRS Economic Potential

PY 2009 F )
PY 2010 Achievable Potential

PY 2011

PY 2012

Figure 6-1
Total PECO Energy Efficiency Potential as Percentages of Baseline Forecast

The potential estimates for PECO were derived through three separate models, each tailored to
the end uses and technologies embodied within the three primary customer sectors: residential,
commercial, and industrial. Table 6-4 displays the potential estimates in annuai energy savings
by sectos. The remainder of this chapter is devoted to individual treatment of each of these

sectors.
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Table 6-4
Total Potential Estimates by Sector
PY 2009 PY 2010 PY 2011 PY 2012

Achievable Potential (GWh)
Residential 334 820 1,282 1,494
Business 302 649 975 1381
Industrial 50 109 178 256
Total 686 [,578 2,435 3.131
Economic Potential (GWh)
Residential 597 1,360 2.054 2,344
Business 806 1,489 2,080 2,566
Industrial 112 224 340 456
Total 1.515 3,073 4,474 5,366
Technical Potential (GWh)
Residential 787 1,773 2,648 3,102
Business 1,035 1,911 2,667 3,288
Industrial 170 342 518 696
Total 1,992 4,026 5,833 7,086

6.3 ENERGY EFFICIENCY POTENTIAL FOR THE RESIDENTIAL SECTOR
Estimates of the potential for energy savings in the residential sector are summarized in e.

Table 6-5 and graphically displayed in Figure 6-2. The erergy efficiency impacts are included in
the table as energy savings values relative to the baseline (GWh) and as percentage reductions
in the baseline forecast. The figure shows the percentage reductions, which reflect the potential

for reducing energy consumption relative to the baseline.

Table 6-5
Residential Potential Estimates

PY 2011 TPY 2012

PY 2009 PY 2010

Baseline Electricity Forecast (GWh) 13,703 13,840 14,115 14,326

Energy Savings (GWh)

Achievable Potential 334 820 1,282 1,494

Economic Potential 597 1,360 2,054 2,344
| Technical Potential 787 1,773 2,648 3,102

Energy Savings as % of Baseline

Achievable Potential 2.4% 5.9% 9.1% 10.4%

Economic Potential 4.4% 9.8% 14.6% 16.4%

Technical Potential 5.7% 12.8% 18.8% 21.7%

Peak Demand Savings (GW)

Achievable Potential 26 49 68 89

Economic Potential 73 119 149 167

Technical Potential 89 142 173 188
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Figure 6-2
Residential Sector Energy Efficiency Potential

Under the assumption that programs are fully implemented by the beginning of calendar year
2010, the achievable potential for the residential sector begins strong, reaching 2.4% of total
electricity consumption in PY 2009. It remains strong through PY 2012, reaching 10.4% of total
electricity use. Most of the savings come from residential lighting and the adoption of compact
fluorescent lamps. In PY 2012, the start of the lighting standard in EISA is felt, and what might
have been achieved through utility programs is mandated and becomes part of the baseline
forecast. Therefore the potential for program savings from lighting diminish slightly, reducing the
amount of overall savings. Since these standards will phase in between 2012 and 2014, the
majority of savings from this mandate occur after the forecast of this report. It is important to
note that overall consumption is reduced, but the source of the savings shifts from utility
programs to legisiation.

The analysis and conclusions for economic potential are the same as for achievable potential.
The economic potential is 4.4% in PY 2009 and 16.4% in PY 2012. The impacts accelerate
through 2012 and decrease as appliance standards, building codes, and naturally occurring
efficiency limit the opportunities for energy efficiency through utility programs. Similarly, the
technical potential is 5.7% of the baseline in PY 2009 and then ascends to 21.7% by PY 2012.

Figure 6-3 illustrates the relationship between the baseline forecast and the forecasts for the
three potentials. Ncte the widening of the potential estimates as the purchase decisions and
programs swing into full use during the early years of the forecast.
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Figure 6-3

Residential Energy Efficiency Potential Forecast

6.3.1

Residential Potential Estimates by End-Use

The resolution of the modeling approach allows for analysis at the end-use level. Table 6-6
provides a summary of technical, economic, and achievable potential estimates for each of the
primary end-uses considered relative to the baseline. Interior lighting equipment replacement
accounts for a high porticn of the savings in absolute (GWh) terms as well as a high percentage
of the basel’ne. Water heating, electronics, exterior lighting, cooling, electronics and appliances
also contribute to the savings. Because of the relatively small share of homes with electric space
heating, the contributions are small from this end-use.
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Table 6-6
Residential Potential by End-Use
& ==
Savings (GWh)
End Use I Case PY 2009 PY 2010 PY 2011 PY 2012
o Achievable 5 - 2 4
S Heater
pace Healel I Economic 12 22 31 38
Technical = = | 1
Cool; Achievable I 2 4 5
ooling =
Economic 33 66 05 121
Technical 2 5 8 12
; Achievable 18 33 45 56
Water Heat
alerHiealing  "Economic 50 9] 125 154
Technical 6 11 15 20
: . Achievable 70 412 749 887
Interior Light -
Atenor LEMNg e conomic 88 521 949 L18]
L Technical 37 219 398 475
Exterior Lighting Achievable 59 117 173 194
= PEconomic 68 136 202 232
Technical 30 61 9] 102
Appliances Achievable 17 35 50 69
' Economic 36 73 105 134 |
Technical 14 29 42 58
L Achievable 96 142 186 238
Electronics : :
Economic 118 194 268 360
Technical 50 74 97 126 |
Achievable 4 8 12 15 |
Miscellaneous Economic 4 8 2 15
Technical | 2 4

6.3.2 Residential Potential Estimate by Segment

Table 6-7 lists the three types of potential estimates by segment. It provides values in absolute
terms relative to the baseline for the residential (excluding low income) and the low income
segments. Roughly one-fifth of the potential is attributed to the low income segment. For both
segments, the achievable potentials represent 10.4% of the baseline in PY 2012,
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Table 6-7
Residential Potential by Segment (GWh Savings)
[ PY PY 2010 PY 2011 PY 2012
2009
Total Achievable 265 748 1,221 1,469
Economic 409 [,111 1,787 2,236
Technical 140 400 655 799
Residential | Achievable 185 582 | 990 1,165
Economic 298 891 1,463 1,809
Technical 99 318 533 637
Low income | Achievable 80 157 231 305
Economic 111 220 323 426
Technical 41 82 121 162

6.3.3 Residential Potential Estimates by Measure Type

In this section, estimates of realistic achievable potential for equipment and non-equipment
measures are presented. As shown in Table 6-8, interior lighting accounts for the most savings
primarily due to lamp conversion from incandescent to CFL’s. There are also substantial
opportunities in cooling and electronics. As shown in Table 6-9, home electronics controls
(standby wattage and SmartPlug), occupancy sensors on interior lights, low-flow showerheads
and programmable thermostats have the largest share of savings.
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Table 6-8
Residential Potential Savings (GWh) by Technology ~ Equipment Measures
End Use Technology PY 2009 PY 2010 PY 2011 PY 2012

Cooling Electric Resistance - - . -
Furnace - - - -
Space Heating Heat Pump 0 1 1 )
Central AC 9 17 24 31
Room AC 3 6 10 15
Water Heating Water Heater 36 67 X 116
Interior Lighting Linear lFluorescent 2 | 4 6 _ 8
Screw-in 47 305 566 606
. . Linear Fluorescent - - - -
Exterior LIBhUOE | o em in o) 85 128 138
Electronics Color TV 10 22 33 45
Other Electronics 52 60 68 76
Personal Computer I3 30 47 72
Appliances Clothes Dryer 3 7 9 12
Clothes Washer 2 4 ) 8
Combined Washer-Dryer - - - -
Cooking 1 | 2 3
Dishwasher 6 13 19 25
Freezer 4 8 12 15
Refrigerator 13 26 37 53
Second Refrigerator - - - .
Miscellaneous Furnace Fan 1 2 3 4
Other Miscellaneous - - - -
Pool Pump - : - :

Total 168 549 915 907 |
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Table 6-9
Residential Achievable Potential Savings (GWh) - Non-equipment Measures
-~ = | -

Measure Y 2009 PY 2010 PY 2011 PY 2012
AC Maintenance ' 1.2 25 3.7 5.3
Attic Fan - - - -
Ceiling Fan 2.2 4.9 7.1 10.5
Ceiling Insulation 0.1 0.2 0.4 0.6
Dehumidifier 3.0 6.5 9.4 13.8
Drainwater Heat Recovery - - - -
Duct Insulation 0.1 0.2 0.3 0.4
Duct Repair 2.1 4.4 6.5 9.1
External Shades 0.0 0.1 0.1 0.2
Faucet Aerators 2.1 4.1 5.6 7.2
Foundation Insulation - - - -
High Efficiency Windows Sl 4.2 6.3 8.4
HP Majntenance 0.1 0.2 0.3 0.4
Infiltration Control 2.8 5.8 8.4 11.8
Lighting Timer 8.9 13.5 14.3 14.9
Lighting Timer - - - -
Low-Flow Showerheads 8.3 15.7 21.8 28.0
Motion Detectors - - - -
Occupancy Sensor 20.1 3.9 374 38.8
Photosensors - - - -
Pipe Insulation 3.3 6.3 8.8 k3
Pool Pump Timer 0.9 2.] 3.0 4.6
Programmable Thermostat 3.1 6.6 9.8 13.9
Radiant Barrier - - - -
Reduce Standby Wattage 10.3 18.3 24.7 29.7
Reflective Roof 0.0 0.1 0.3 0.5
SmartPlug 19.6 349 46.8 56.2
Storm Doors - - - -
Wall Insulation 0.1 0.3 0.4 0.7
Whole-House Fan 0.1 0.2 0.4 0.5
Total 90.6 162.9 215.8 266.9 ‘J

6.4 ENERGY EFFICIENCY POTENTIAL FOR THE COMMERCIAL SECTOR
Estimates of the potential for energy savings in the commercial sector are summarized in Table
6-10 displayed in Figure 6-4. The energy efficiency impacts are included in the table as energy
savings values relative to the baseline (GWh) and as percentage reductions in the baseline
forecast. The figure shows the percentage reductions, which reflect the potential for reducing
energy consumption relative to the baseline.
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Table 6-10
Commercial Potential Estimates
PY 2009 PY 2010 PY 2011 PY 2012
Baseline Electricity Forecast (GWh) 17,404 17,554 17,928 18,106
Energy Savings (GWh)
Achievable Potential 302 649 975 1,381
Economic Potential 806 1,489 2,080 2.566
Technical Potential 1,035 1,911 2,667 3,288
i Energy Savings as % of Baseline
| Achievable Potential 1.7% 3.7% 5.4% 7.6%
Economic Potential 4.6% 8.5% 11.6% 14.2% el
Technical Potential 5.9% 10.9% 14.9% 18.2%
Peak Demand Savings (GW)
Achievable Potential 232 512 763 1,115
Economic Potential 757 1,369 1,874 2,275
Technical Potential 912 1,647 2,249 2.725
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Figure 6-4

Commercial Energy Efficiency Potential

With fully implemented and operation programs by the beginning of calendar year 2010, the
achievable potential for the commercial sector reaches 1.7% of total electricity consumption in
PY 2009. By PY 2012, the achievable potential is 7.6% of total electricity use. Most of the
savings come from commercial lighting, though as a percentage to total lighting the commercial
savings are 20% less than residential. The economic potential is 4.6% in PY 2009 and 14.2% in

PY 2C12.
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Figure 6-5 illustrates the relationship between the baseline forecast and the forecasts for the
three potentials. In PY 2009 the baseline dips as the economy continues through the recession,
picking back up in PY 2010. In PY 2011 the baseline increases as new construction stock is
added. In the early years of the forecast the potential is lower because of market acceptance
and equipment stock turnover. As the forecast progress the potentials change dramatically as

acceptance rates increase and old equipment stock is replaced.
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Commercial Energy Efficiency Potential Forecast
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6.4.1 Commercial Potential Estimates by End-Use

Table 6-11 provides a summary of technical, economic, and achievable potential estimates for
each of the primary end-uses considered relative to the baseline. Interior lighting equipment
replacement accounts for a high portion of the savings in absolute (GWh) terms as well as a high
percentage of the baseline. Space cooling, ventilation, office equipment, and refrigeration also
contribute to the savings. Because of the relatively small share of buildings with electric space
heating and electric water heating, the contributions are small from these end-uses.

Table 6-11
Commercial Potential by End-Use
Savings (GWh)
End Use Case PY 2009 | PY2010 | PY2011 | PY 2012
Space Heating Achievable | 0.2 0.6 1.0 I8
Economic 0.8 1.8 32 4.6
Technical 2.0 4.8 8.5 12.1
Cooling Achievable | 7.9 17.8 28.8 40.3
Economic 17.1 379 61.2 83.8
Technical 28.0 61.7 99 4 136.0
Ventilation Achievable | 13.9 29.7 45.8 62.5
Economic 35.8 74.6 114.0 151.4
Technical 35.8 74.6 114.0 151.4
Water Heating Achievable | 0.1 0.3 0.5 0.7
Economic 0.2 04 0.7 0.9
Technical Fud 8.1 13.1 17.9
Interior Lighting Achievable | 59.4 1275 204.3 284.8
Economic 114.6 236.4 358.1 471.1
Technical 207.5 428.2 648.5 853.3
Exterior Lighting | Achievable | 3.7 29 2.7 17,7
Economic 7.1 14.7 22.3 293
Technical 12.6 26.0 39.3 51.8
Office Equipment | Achievable | 14.2 32.3 53.0 73.8
Economic 24.8 55.5 90.5 124.3
Technical 33.8 75.4 122.4 167.5
Refrigeration Achievable | 10.0 21.4 334 454
Economic 14.2 30.2 46.9 63.0
Technical 7.6 374 57.9 77.5
Miscellaneous Achievable | 0.2 0.6 1.0 1.5
Economic 0.8 1.8 3.2 4.6
Technical 2.0 4.8 8.5 12.1

6.4.2 Commercial Potential Estimate by Segment

Table 6-12 lists the energy savings in GWh associated with each of the three types of potential
estimates by segment. It provides values in absolute terms relative to the baseline for the
commercial (excluding government) and the government segments. Roughly one-third of the
potential is attributed to the government segment.
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Table 6-12
Commercial Savings Potential by Segment (GWh)
PY PY 2010 PY 2011 PY 2012
2009 _
Total Achievable 302 649 975 1,381
Economic 806 1,489 2,080 2,566
Technical 1,035 1,911 2,667 3,288
Commercial | Achievable 202 437 661 941
Economic 551 1,018 1,428 1,764
Technical 714 1,318 1,843 2,274
Government | Achievable 100 212 314 440 |
Economic 256 471 652 802
Technical 321 593 824 1,014

6.4.3 Commercial Sector Potential Estimates by Measure Type

Table 6-13 and Table 6-14 present results at by measure group. In the commercial sector, the
equipment measures have a smaller share of the total potential than the non-equipment
measures. Among the equipment measure group, lighting has the largest realistic achievable
potential in PY 2012. Ventilation and refrigeration are also substantial.

Among the non-equipment measures in PY 2012, a number of HVAC-related measures show
significant savings. These include EMS, VSD on fans, economizers, occupancy sensors and HVAC
retro-commissioning. Various lighting measures, including lighting retrofit, and lighting controls
also show substantial savings.

Global Energy F;artners, LLE
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Table 6-13
Commercial Realistic Potential by Technology ~ Equipment Measures (GWh)
End Use Technology PY 2009 PY 2010 PY2011 PY 2012
Space Heating | Electric Resistance - - - -
Heat Pump 0 1 | 2
Cooling Central Chiller 1 2 4 3
Room AC 0 0 | 1
Packaged AC 7 15 25 35
Ventilation Ventilation 14 30 46 63
Water Heating | Water Heater 0 0 1 1
Iqterigr Interior Lighting 59 127 204 285
Lighting
E?(ler}or Exterior Lighting 4 3 13 8
Lighting
Otﬁce Monitor 3 6 10 14
Equipment
pPC 5 11 18 26
Printer/Copier 1 2 4 5
Server 5 12 20 29
Refrigeration Rquh—in ' 9 20 31 ;
Refrigeration
Walk-in
Refrigeration ! . ? £
Miscellaneous | Food Service : - . -
Miscellaneous - - - -
Total 109 238 380 527
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Table 6-14
Commercial Realistic Achievable Potential for Non-equipment Measures (GWh)
-

Measure PY 2009 PY 2010 PY 2011 PY 2012
Advanced Design - 3.2 59 12.4
Anti-Sweat Heater Controls . 2 - s
Cool Roof - - - -
Daylighting Controls 16.0 31.1 43.3 3D
De-lamp 16.7 319 443 56.7
Dual Enthalpy Economizer 11.6 26.6 38.9 58.8

Duct Insulation = e - -
Duct Testing and Sealing

Efficient Elevators §2 12.9 234 354
Efficient Escalators 4.1 94 15.9 24.6
Efficient Windows - - - -
EMS 15.8 36.2 52.8 30.4
External Shades - - - -
Floating Head Pressure Controls 4.5 10.1 14.8 221
Glass Doors = - - -
HVAC Retrocommissioning 9.7 L 30.3 447
Icemakers 1.6 3.4 5.0 7.4
LED Exit Lighting - - - -
Lighting Retrofit 54.9 Iy [65.7 238.4
Lighting Timers 32 6.3 8.8 11.4
Lighting Timers Indoors 73 14.1 19.6 253
Occupancy Sensors 18.5 35.5 493 63.0

Outdoor Lighting - Photovoltaic,
Installation (parking lots)

Programmable Thermostat 9.1 20.9 30.7 46.8
Roof Insulation = - - i
Task Lighting - 3 - ,

Vending Miser 2.3 3.3 8.9 14.0
VSD on Fans 11.6 239 37.1 56.2
VSD on Water Pump 0.0 0.1 0.1 0.2
Wall Insulation - - - -
Water Temperature Reset 0.2 0.4 0.5 0.8
Grand Total 192.4 411.1 5US.5 853.9

6.5 ENERGY EFFICIENCY POTENTIAL FOR THE INDUSTRIAL SECTOR

The potential for energy efficiency in the PECO industrial sector falls in line with the baseline
consumption in this sector of 19% of the base year consumption. While the savings opportunities
are large as a result of energy intensive processes, they are also customized on a site-by-site
basis and require significant engineering investments to obtain. In keeping with the analysis
performed for the industrial sector in the Northeast region for the EPRI National Study, these
customized opportunities were largely ignored for this analysis. The result is a set of potentials
that a smaller percentage of baseline energy consumption than the other two customer sectors,
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as illustrated in Table 6-15 and Figure 6-6. Overall, in PY 2009 achievable potential is 0.7% and

PY 2012 is 3.5%.

Table 6-15
Industrial Realistic Achievable Potential (GWh)
PY 2009 PY 2010 PY 2011 PY 2012
Baseline Electricity Forecast (GWh) 7,108 7,170 7,323 7,396
Energy Savings (GWh)
Achievable Potential 50 109 178 256
Economic Potential 112 224 340 456
Technical Potential 170 342 518 696
Energy Savings as % of Baseline

Achievable Potential 0.7% 1.5% 2.4% 3.5%
Economic Potential 1.6% 3.1% 4.6% 6.2%
Technical Potential 2.4% 4.8% 7.1% 9.4%

10.0% -
9.0% -
8.0% -+
7.0% -|
6.0% -
5.0% -
4.0% -

3.0% -1
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Figure 6-6

Industrial Energy Efficiency Potential as Percentage of Baseline
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6.5.1 Industrial Potential Estimates by End Use

Table 6-16 represents all end uses considered for the industrial analysis. Machine drives have

the biggest savings. As expected from the baseline characterization outlined in Chapter 4, the

machine drives category is the source of the largest potential for energy efficiency. Totaling 126

GWh of achievable potential by the end of the forecast period, machine drive savings is attained

thrcugh a number of measures:

¢ High-efficiency and premium-efficiency motors, bcth as incremental measures when a new
motor is installed and as retrofits of standard efficiency motors currently in operation.

« Variable-speed drives and other controls to match motor output to the specifications of the
required task.

In addition to motors and drives, there is also significant savings opportunity in lighting and

HVAC, as manv industrial facilities contain office space and other indoor environments along with

onsite processes.

Table 6-16

Industrial Achievabie Potential by End Use

End Use PY 2009 PY 2010 PY 2011 PY 2012
T - 4.8 8.5 13.0
Lighting . 40.2 64.2 90.9
g‘gi‘i“e o 52.7 87.0 126.5
_— 5 4.8 7.8 11.1
};I‘:;:;; b 6.3 10.2 14.7
Total i 108.8 177.7 256.2
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APPENDIX F-2.

RESIDENTIAL SATURATION SURVEY



PECO Residential Online Survey

Q0) E Rewards introduction

Thank you for your interest in this study. Once you have completed the study, please
allow up to 7-10 business days for your survey credit to appear in your account. Thank
you for your time and opinions!

Q1) Do you or another household member pay your own utility bill?
Choice

1) Yes

2) No [Terminate]

Q2) Are you 18 years of age or older?
Choice

1) Yes

2) No [Terminate]

Q4) Are you or anyone in your household employed by the following types of
companies? (Check all that apply)

Choice

1) Market research firm [Terminate]

2) Electric or natural gas utility [Terminate]

3) None of the above

Q139) Which of the following categories best describes your total household
income, before taxes? (Note: This is for information purposes only and will not be
shared.)

Choice

1) Less than $10,000

2) $10,000 - $24,999

3) $25,000 - $34,999

4) $35,000 - $44,999

5) $45,000 - $59,999

6) $60,000 - $74,999

7) $75,000 - $99,999

8) $100,000 - $149,999

9) $150,000 - $199,999

10) $200,000 or more

11) Prefer not to answer [Terminate]

Q3) In which Pennsylvania County do you reside?
Choice

1) Philadelphia

2) Bucks

3) Chester

4) Delaware

5) Montgomery

6) None of these [Terminate]

7) Don't know [Terminate]



Q3a) We want to confirm the level of service you receive from PECO. From the
following list, please choose the category that best describes your service from
PECO (select one).

Choice

1) Electric service only

2) Gas service only

3) Both electric and gas

4) Neither [Terminate]

Qstraet) Please enter the address where you receive electrical service from PECO.
Street Address:

Qcity) City:

Qzip) Zip code:

Q6) What type of home do you live in?
Choice

1) Single family home

2) Condominium/Townhome/Row house

3) Apartment in building with less than 5 units

4) Apartment in building with 5 or more units

5) Mobile home

6) Other (please specify) This question uses other field from question Q601

Q601) OTHER - Other (please specify)

Q7) Do you rent or own your home?
Choice
1) Own
2) Rent

Q9) Approximately, what is your average monthly utility bill in the summer? (Type
in whole numbers only, no decimals.)

$

Q10) Approximately, what is your average monthly utility bill in the winter? (Type
in whole numbers only, no decimals.)

$

Q11) When, approximately, was your home built?
Choice

1) Before 1940

2) 1940-1949

3) 1950-1959

4) 1960-1965



5) 1970-1979
6) 1980-1989
7) 1990-°999
8) 2000-2008
9) Unsure

Q12) What is the approximate square footage of your home?

Q13) How many bedrooms are in your home?
Choice

1) 0 Studio

2)1

3)2

43

5)4

6)5

7) 6 or more

Q14) How many battirooms are in your home? (A half-bath does not include a

bathtub or shower.)

Choice

1).5
)

4 or more

Q17) Which of the following improvements have you or a previous homeowner
made to your home since 20007 (Select all that apply.)
Choice

1) Added square footage

2) Replaced the roof

3) Replaced windows

4) Replaced an air conditioner

5) Added an air conditioner

€) Replaced a heating system

7) Finished a basement

8) Finished an attic

9} None of the above

Please provide your best estimate of the year the replacement | Year
or renovation took place for eachitem. =~ |
Q17a) Added square footage
Q17b) Replaced the roof

Q17c) Replaced windows 7 -




Q17d) Replaced an air conditioner

Q17e) Added an air conditioner
Q17f) Replaced a heating system -

Q17g) Finished a basement |
Q17h) Finished an attic

Q18) How many levels does your home have, excluding basement and attic? If you
live in a multi-family building, select the number of levels of your individual home.
Choice

1)1

2)2

3)3

4) 4 or more

Q19) Does your home have an attic?
Choice

1) Yes, and it is heated

2) Yes, but it is not heated

3) No

Q20) Does your home have a basement?
Choice

1) Yes, and it is heated

2) Yes, but it is not heated

3) No

Q22) What types of windows does your home have? (Select one.)
Choice

1) Single pane windows

2) Double pane windows or better

3) Mixture of single and double pane windows

4) Don't know

Q23) What is the primary fuel used for heating your home?
Choice

1) Electricity

2) Natural gas

3) Propane

4) Fuel ail

5) Solar

6) Wood

7} Steam

8) Other (please specify) This guestion uses other field from question Q2301
9) None (My home is not heated) [Skip to Q47]

Q2301) OTHER - Other (please specify)




Q25) What type of primary heating system is used in your home? (Select one.) A
primary heating system is used to heat most, or all, of your home.

Choice

1) Central warm air furnace with ducts/vents to individual rooms

2) Central boiler with hot water/steam radiators or baseboards in individual rooms

Portable electric heater or wall insert electric heater

Air-source heat pump

Geothermal heat pump
) Other (please specify) This question uses other field from gquestion Q2551
10) No heating system
11) Unsure

)
)
) Fireplace
)
)
)

Q2501) OTHER - Other, please specify

Q26) When was your primary heating system installed? If you are unsure, your
best estimate is fine.

Choice

1) Before 1970

2) 1970-1979

3) 1980-1989

4) 1990-1994

5) 1995-1999

6) 2000-2005

7) 2005-2008

Q27) Does your home use a supplemental space heating system? A supplemental
heating system provides part of the total space heating need of your home.
Choice

1) Yes

2) No [Skip to Q47]

Q28) Which of the following do you use for supplemental heating? (Select all that
apply)

Choice

1) Electric (wall-mounted) space heater

2) Natural gas (wall-mounted) space heater

3) Wood burning fireplace

4) Gas log fireplace

5) Wood burning stove

6) Portable gas space heater

7) Portable electric space heater

8) Portabie kerosene space heater

9) Other (please specify) This question uses other field from question Q2801

Q2801) OTHER - Other (please specify)




Q29- Q37) When was your supplemental heating system installed or purchased?
We are interested in the age of the current item used in your home. If you or a
previous homeowner made a new purchase, installation or replacement, please
indicate the appropriate year.

Q29) Electric (wall-
mounted) space heater
Q30) Natural gas (wall-
mounted) space heater

Before | 1970- | 1980-
1970 1979 1989 1999

Q31) Wood burning (
fireplace -

Q32) Gas log fireplace
Q33) Wood burning stove

Q34) Portable gas space
heater

Q35) Portable electric
space heater

Q36) Portable kerosene
space heater

Q37) ~Q2801~

Q38-Q46) What type of fuel is used in the supplemental heating system?

Q38) Electric (wall-
mounted) space heater
Q39) Natural gas (wall-
mounted) space heater
| Q40) Wood burning
fireplace

| Q41) Gas log fireplace
Q42) Wood burning
stove
Q43) Portable gas space
heater

1990- | 2000- | Unsure

Natural ‘ Propane

| Unsure

Q44) Portable electric
space heater

space heater

Q45) Portable kerosene
Eme ~Q2801~

N i

Q48) What type of primary cooling system is used in your home? (Select one.) A

prirnary cooling system provides cooling for most, or all, of your home.

Choice



Central air conditioner

Evaporative cooler
) Air-source heat pump
5) Geothermal heat pump

1
2
3
4

6) Portable room air conditioner(s)

7) Portable dehumidifier(s)
8) Whole house attic fan

9) Ceiling and/or window/room fan(s)

10) No cooling system Q54

)
) Room air conditioner(s) mounted in a window or wall
)

11) Other, please specify This question uses other field from question Q4801

12) Unsure

Q4801) OTHER - Other, please specify

Q49) When was your ~Q48~ installed?

Choice

1) Before 1970
2) 1970-1979
3) 1980-198¢2
4) 1990-1999
5) 2000-2008
6) Unsure

Q50- Q52) How many of the following does your home have?

01

2

3145

More than 5

Q50) Window/room fans
Q51) Ceiling fans

=

| Q52) Room air conditioners mounted in a window
Q53) Does your home use a whole-house or attic fan?
Choice
1) Yes
2) No
Q55) Does your home use a thermostat to control heating andfor cooling?
Choice
1) Yes, standard thermostat
2) Yes, programmable thermostat
3) No thermostat [Skip to Q80]
Q58-Q59) What is the typical heating temperature setting for the thermostat?
Less than 60 | 60-64 ° | 65-69 70-74 78 °F or Not
°F F °F °F higher applicable
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Q56-Q57) What is the typical cooling temperature setting for the thermostat?

Less than 60 | 60-64 ° [ 65-69 70-74 75 °F or Not
°F F
Q56) Day |

) 5 S higher applicable
Q57) ]
Night -

Q61) Do you have a water heater in your home?

Choice

1) No, water heater or hot water is provided by the building to residents [Skip to Q64]
2) Yes, conventional water heater with storage tank

3) Yes, tankiess (instantaneous) water heater

4} Yes, heat pump water heater

5) Other, please specify This question uses other field from question Q6101

6) Unsure

W

Q6101) OTHER - Other, please specify

Q62) What fuel does your water heater use?

Choice

1) Natural gas

2) Electricity

3) Fuel ol

4) Propane

5) Wood

6) Other, please specify This question uses other field from question Q6201

7) Unsure

Q6201) OTHER - Other, please specify

Q63) When was your water heater installed?
Choice

1) Before 1970

2) 1970-1979

3) 1980-1989

4) 1990-1999

5) 2000-2008

6) Unsure

Q6£-Q88) Approximately how many of each type of lighting do you have inside
each area of your home?



Incandescent | Compact Tubular Low voltage
lamp fluorescent fluorescent (halogen,
lamp (CFL) lamp LED, etc.)
1 Bedrooms Q65 Q66 Q67 ~ | aes
2 Bathrooms Q69 Q70 | Q71 Q72 ]
3 Kitchen Q73 Q74 | Q75 Q76
4 Living areas Q77 Q78 Q79 Q80 D
5 Q81 Q82 Q83 Q84
Hallways/Stairwells
| 6 Other Q85 B | Q87 Q88

Q89) Do you use any of the following devices to control the lights inside your
hame? (Select all that apply)

Choice

1) Timer

2) Motion detectors cr occupancy sensors

3) Dimming switch

4) None of th= above

Q90-Q92) Approximately how many of each device do you have to control lighting
inside your home?

# of devices
1 Timer Q90
2 Motion detectors or occupancy sensors Q91
3 Dimming switch Q92

Q93) What types of lighting do you have outside your home? (Select all that apply)
Choice

1) Incandescent lamp

2) Compact fluoresent lamp

3) Low voltage landscape system

4) LED lamp

5) HID (sodium vapor, metal halide)

6) Other (please specify) This question uses other field from question Q9301
7) None of the above

Q9301) OTHER - Other (please specify)

Q94-Q99) Approximately how many of each type of lighting do you have outside
your home?

- # of lights ]
1 Incandescent lamp Qo4 , |




2 Compact fluorescent lamp
3 Low voltage landscape system
4 LED lamp e
5 HID (sodium vapor, metal halide) - o
6 ~Q9301~

Q100) Do you use any of the following devices to control the lights outside your
home? (Select all that apply)

Choice

1) Timer

2) Motion detectors or occupancy senscrs

3) Dusk-to-dawn sensors

4) None of the above

Q101-Q103) Approximately how many of each device do you have to control the
lighting outside your home?

# of devices
1 Timers | Q101 -
2 Motion detector Q102

| 3 Dusk-to-dawn sensor | Q103

Q105-Q107) How many refrigerators and freezers does your home have?

# of units

1 Combination refrigerator/freezer unit

2 Refrigerator-only unit o

3 Freezer-only unit

Q108-Q110) When was the refrigerator/freezer purchased? If there is more than
one unit in a category, please enter the information for the largest unit.

Not sure

Q108 Refrigerator/freezer
combination unit

Q109 Refrigerator-only unit |

Q110 Freezer-only unit

Q112) What type of stove or range does your home have?

Choice

1) Natural gas

2) Electric

3) Propane

4) Other, please specify This question uses other field from question Q11201

5) None

Q11201) OTHER - Other, please specify



Q1123) What type of oven does your home have?

Choice

1) Natural gas

2) Electric

3) Propane

4) Other, please specify This question uses other field from guestion Q11301
5) None

Q11301) OTHER - Other, please specify

Q114) What type of clothes washer does your home have?
Choice

1) Standaird

2) ENERGY STAR top-lcading

3) ENERGY STAR front-loading

4) None

Q115) What type of clothes dryer does your home have?
Choice

1) Natural gas dryer

2) Electric dryer

3) Has & dryer, but net sure about the type

4) None

Q116) What type of dishwasher does your home have?
Choice

1) Standard

2) ENERGY STAR

3) None

Q118-Q121) What types of TVs and how many are used in your home?

# of units

Q118 Standard TV :{
Q119LCD TV

Q120 Plasma TV

Q121 Rear projection TV

Q132-Q151) What size is your television? If you are unsure, please use your best
guess.

35" or less | 36"-40" | 41"-50" | 51"-56" | More than 56" |
Q132 Standard #1 ]
Q133 Standard #2

| Q134 Standard #3 ] -




Q135 LCD #1 - -

Q136 LCD #2 = i |

Q145 LCD #3 .

Q146 Plasma #1
Q147 Plasma #2
Q148 Plasma #3
Q149 Rear Projection #1
Q150 Rear Pro

jection #2 =il
Q151 Rear Projection #3 N

Q122) On average, how many total hours per day is a TV on in your home? (For
example, if one TV is on for 4 hours and another TV is on for 2 hours, select '5-8
hours per day’)

Condition: Display this question if $Q118>=2 OR $Q119>=2 OR $Q120==2 OR
$Q121==

Choice

1) Less than 2 hours per day

) 2-4 hours per day

) 5-8 hours per day
)
)
)

2
3
4) 8-12 hours per day

5) 12-16 hours per day

6) More than 16 hours per day

Q123) Does anyone in your household work from home or regularly telecomrnute
during the day on weekdays?

Choice

1) Yes

2) No

Q124) How many days a week does someone work from home?
Condition: Display this question if $Q123==1

Choice

1) 1

2)2

3)3

4)4

5) 5 or mors

Q126) How many desktop and laptop computers do you regularly use in your
home?

Choice

1) None Q128

2) 1
3)2
4)3
5)4
6) 5 or more



Q127) On average, how many total hours per day is a desktop or laptop computer
on in your home? (For example, if one computer is on for 4 hours and another
computer is on for 2 hours, select '5-8 hours per day’)
Choice
1) Less thar. 2 hours per day
2) 2-4 hours per day
3) 5-8 hours per day
4) 8-12 hours per day
5) 12-16 hours per day
6) More than 16 hours per day

Q128) Which of the following electronics and appliances can be found in your
hcme? (Select all that apply)

Choice

1) Cable/satellite box

2) DVD player

3) Personal video recorder (TIVO, DVR)
4) VCR

5) Home theater system

6) Spa/hot tub

7) Swimming pool

8) Electrical medical equipment

9) Back-up portable power generator

Q132) Which of the following energy saving steps have you taken in your home?
(Select all that apply)

Choice

1) ENERGY STAR refrigerator

2) ENERGY STAR clothes washer [Show if $Q114==2 OR $Q114==3]
3) ENERGY STAR dishwasher [Show if $Q116==2 ]

) ENERGY STAR water heater

) ENERGY STAR TV

) ENERGY STAR computeriaptop

} Power strip that turns electronic equipment off when not in use

) Water heater insulation blanket

9) Lowered water heater temperature

10) Enhanced water pipe insulation

11) Enhanced insulation of ducts, ceiling, wall, attic, and/or foundation
12) Weather stripping/caulking of windows and/or doors

13) Storm dcors

14) Annual HVAC maintenance

15) Dehumidifier

16) Low-flow shower heads

17) Low-flow faucet aerators

18) Cornbined (all-in-one) clothes washer and dryer

19) Moisture sensor that turns clothes dryer off when clothes are dry
20) Reflective roof

21) External shades

22) None of the above

4
5
6
7
8



Q131) Which of the following energy saving steps do you have planned within the
next 6 months? (Select all that apply)
Choice displayed if NOT selected in Q130
Choice
1) ENERGY STAR refrigerator
2) ENERGY STAR clothes washer
3) ENERGY STAR dishwasher
4) ENERGY STAR water heater
5) ENERGY STAR TV
6) ENERGY STAR computer/laptop
) Power strip that turns electronic equipment off when not in use
) Water heater insulation blanket
) Lowered water heater temperature
0) Enhanced water pipe insulation
1) Enhanced insulation of ducts, ceiling, wall, attic, and/or foundaticn
2) Weather stripping/caulking of windows and/or doors
3) Storm doors
14) Annual HVAC meintenance
15) Dehumidifier
16) Low-flow shower heads
17) Low flow faucet aerators
18) Combined (all-in-one) clothes washer and dryer
19) Moisture sensor that turns clothes dryer off when clothes are dry
20) Reflective roof
21) External shades
22) Replace incandescent lights with CFLs
23) None of the above

7
8
9
1
i
1
1

Q137) Demographics Please indicate your gender.
Choice

1) Male

2) Female

Q4q) Are you...

Choice

1) Employed full time

2) Employed part time
3) Self employed

4) A student

5) A homemaker

6) Not employed/able
7) Not employed/unable
8) Retired

Q144) How many people are in your household, including yourself?
Choice

1)1

2)2

3)3

43 4

5)5



6)6
7) 7 or more

Q144b) And how many people, including infants and children, are in your home
during weekdays in the summer (when the electricity system experiences high
usage)?

Choice

10

2)1

3)2

4)3

5)4

6)5

7)6

8) 7 or more:

9) Prefer nct to answer

Q138) What is the highest level of education that you have completed?
Choice

1) Some high school or less

2) Graduated high school or GED

3) Some college, no degree

4) Graduated college with an Associate Degree (2-year)

5) Graduated college with a Bachelor Degree (4-year)

6) Post graduate work or degree

7) Prefer not to answer

Q141) Do you have any other comments about this survey? If not, please click
continue to submit your answers.




PECO Residential Saturation Survey Results

WEIGHT OFF.

Frequencies
Statistics
Segment
N Valid 1481
Missing 0
Segment
Cumulative
Frequency Percent Valid Percent Percent
Valid  Residential 1377 93.0 93.0 93.0
Low Income 104 7.0 7.0 100.0
Total 1481 100.0 100.0
Crosstabs
Segment * In which Pennsylvania County do you reside? Crosstabulation
Count
In which Pennsylvania County do you reside?
Philadelphia Bucks Chester | Delaware | Montgomery | Total
Segment  Residential 265 303 258 241 310 1377
Low Income 55 8 9 16 16 104
Total 320 311 267 257 326 1481
WEIGHT BY CountyWt.
Crosstabs
In which Pennsylvania County do you reside? * Segment Crosstabulation
% within Segment
Segment
Residential Low Incocme Total
In which Pennsylvania Philadelphia 32.9% 70.5% 39.6%
ide?
SOty dergbu MmSMRS Bucks 15.8% 52% | 13.9%
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In which Pennsylvania County do you reside? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
In which Pennsylvania Chester 14.2% 5.6% 12.7%
Cliiinty do you resiie? Delaware 17.5% 123% | 16.5%
Montgomery 19.7% 6.4% 17.4%
Total 100.0% 100.0% 100.0%

What type of home do you live in?

% within Segment

* Segment Crosstabulation

Segment
Residential Low Income Total

What type of home do you  Single family home 50.6% 18.4% 44.9%
i in?
[rve:in Condominium/Townhom 32.3% 320% | 32.3%

e/Row house

Apartment in building with 5.7% 17.5% 7.8%

less than 5 unifs

Apartment in building with 11.3% 29.6% 14.5%

5 or more units

Other (please specify) 2.5% 4%

Total 100.0% 100.0% 100.0%

Do you rent or own your home?

% within Segment

* Segment Crosstabulation

Segment
Residential Low Income Total
Do you rent or own your Own 73.3% 33.0% 66.2%
nems Rent 26.7% 67.0% | 33.8%
Total 100.0% 100.0% 100.0%

In which Pennsylvania County do you reside? * Segment Crosstabulation

% within In which Pennsylvania County do you reside?
Segment
Residential Low Income Total
In which Pennsylvania Philadelphia 68.5% 31.5% 100.0%
bty do yeu tesider Bucks 93.4% 6.6% | 100.0%
Chester 92.1% 7.9% 100.0%
Delaware 86.9% 13.1% 100.0%
Montgomery 93.4% 6.6% 100.0%
Total 82.3% 17.7% 100.0%
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Average Monthly Bill

summer Winter
Segment bill bill
Residential 186 208
Low Income 114 148
Grand Total 174 198

When, approximately, was your home built?

% within Segment

* Segment Crosstabulation

Segment
Residential Low Income Total
When, approximately, Before 1940 20.9% 36.8% 23.2%
wasiyour hormerbailt? 1940-1949 8.9% 11.0% 9.2%
1950-1959 18.7% 23.0% 19.3%
1660-1969 10.3% 11.6% 10.5%
1970-1979 11.9% 7.9% 11.4%
1980-1989 10.6% 3.1% 9.6%
1990-1999 9.9% 2.1% 8.8%
2000-2008 8.8% 4.5% 8.2%
Total 100.0% 100.0% 100.0%
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What 1is the
approximate
square
footage of
your home?

Segment Mean
Residential 1806
Low Income 1321
Grand Total 1728

Page

How many bedrooms are in your home? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
How many bedrooms are 0 Studio 1.0% 6.4% 2.0%
thr yomrhemer 1 8.2% 222% | 10.7%
2 20.4% 24.2% 21.1%
3 43.1% 34.1% 41.5%
4 22.5% 9.5% 20.2%
5 3.7% 1.9% 3.4%
6 or more 1.1% 1.7% 1.2%
Total 100.0% 100.0% 100.0%

How many bathrooms are in your home? (A half-bath does not include a bathtub

% within Segment

or shower.) * Segment Crosstabulation

Segment
Residential Low Income Total
Hownwnyb%hfﬁqﬁam 1 29.9% 70.8% 37.1%
e L
bathtub or shower.) 9 15.2% 9.0% 14.1%
3 26.5% 4.4% 22.6%
3 3.2% 4% 2.7%
4 3.7% 3.0%
4 or more 1.5% 1.3% 1.4%
Total 100.0% 100.0% 100.0%
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How many levels does your home have, excluding basement and attic? If you
live in a multi-family building, select the number of levels of your individual
l.ome. * Segment Crosstabulation

% within Segmeant

Segment
Residential Low Income Total
How many levels does 1 21.1% 36.1% 23.8%
your home have,
excluding basement and 2 57.0% 38.8% 53.8%
attic? If you live in a multi-
family building, select the 17.6% 21.3% 18.2%
f Is of

number of levels of your 4 or more 4.3% 3.8% 4.2%

Total 100.0% 100.0% 100.0%

Does your home have an attic?

% within Segment

* Segment Crosstabulation

Segment
Residential Low Income Total
Does your home have an Yes, and it is heated 4.2% 3.5%
gttic? Yes, but it is not heated 43.4% 18.4% | 39.0%
No 52.4% 81.6% 57.6%
Total 100.0% 100.0% 100.0%
Does your home have a basement? * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Tolal
Does your home have a Yes, and it is heated 35.1% 14.4% 31.4%
basement? Yes, but it is not heated 37.1% 45.6% | 38.6%
No 27.8% 40.0% 30.0%
Total 100.0% 100.0% 100.0%

What types of windows does your home have? (Select one.) * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
What types of windows Single pane windows 31.1% 53.7% 34.9%
2
(B Joarhome e Double pane windows or 52.5% 31.1% | 48.9%
' better

Mixture of single and 16.4% 15.2% 16.2%

double pane windows

Total 100.0% 100.0% 100.0%
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What is the primary fuel used for heating your home? * Segment Crosstabutation

% within Segment

Segment
Residential Low Income Total

What is the primary fuel Electricity 23.9% 18.6% 23.0%
2 for healifg] your Natural gas 55.0% 613% | 56.1%

Propane 3.0% .8% 2.6%

Fuel oil 16.0% 16.0% 16.0%

Wood 5% .8% 5%

Steam 1.1% 2.6% 1.4%

Other (please specify) 1% 1%

None (My home is not 3% 2%

heated)

Total 100.0% 100.0% 100.0%

What type of primary heating system is used in your home? (Select one.) A primary heating

system is used to heat most, or all, of your home. * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
What type of primary Central warm air furnace 57.7% 53.6% 57.0%
heating system is used in with ducts/vents to
your home? (Select one.) individual roo
£ primary healing system  Gentral boiler with hot 26.3% 285% | 26.7%
all, of your home 2 water/steam radiators or
: ’ baseboards
Electric baseboard or 5.2% 9.7% 6.0%
electric coils radiant
heating
Wall furnace 1.0% 3.5% 1.5%
Fireplace 3% 3%
Portable electric heater or 1.1% 2.0% 1.3%
wall insert electric heater
Air-source heat pump 6.4% 1.5% 5.6%
Geothermal heat pump 3% 2%
Other (please specify) 1.4% 1.1% 1.4%
No heating system 1% 1%
Total 100.0% 100.0% 100.0%

When was your primary heating system installed? If you are unsure, your best
estimate is fine. * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
When was your primary Before 1970 18.3% 31.8% 20.7%
heating system installed? =
If you are unsure, your 1970-1979 10.6% 6.7% 9.9%
best estimate is fine. 1980-1989 16.1% 11.8% 15.4%
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When was your primary heating system installed? If you are unsure, your best
estimate is fine. * Segment Crosstabulation

% within Seament

Segment
Residential Low Income Total
When was your primary 1990-1994 10.6% 11.7% 10.8%
o e aie®” 19951999 12.1% 10.6% | 11.8%
best estimate is fine. 2000-2005 17.1% 19.1% 17.4%
2005-2008 15.2% 8.2% 14.0%
Total 100.0% 100.0% 100.0%

What type of primary cooling system is used in your home? (Select one.) A primary cooling

system prevides cooling for most, or all, of your home.

% within Segment

* Segment Crosstabulation

Segment
Residential Low Income Total
What type of primary Central air conditioner 59.1% 35.4% 54.9%
o T Satect ona)  Room air conditioner(s) 28.3% 43.1% | 30.9%
A primary cooling system mounted in a window or
provides cooling for most, ~ Wall
or all, of your home. Evaporative cooler 2% 1%
Air-source heat pump 5.2% 8% 4.4%
Geothermal heat pump A% A%
Portable room air 2.1% 3.0% 2.2%
conditioner(s)
Whole house attic fan A% A%
Ceiling and/or 3.4% 7.3% 4.1%
window/room fan(s)
No cooling system 1.5% 10.4% 3.1%
Other, please specify 1% 1%
Total 100.0% 100.0% 100.0%

When was your cooling system installed? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Toial
When was your cooling Before 1970 2.8% 5.4% 3.2%
Systam inataleds 1970-1979 5.4% 2.1% 4.9%
1980-1989 11.5% 6.9% 10.8%
1990-1999 23.1% 20.9% 22.7%
2000-2008 57.2% 64.7% 58.4%
Total 100.0% 100.0% 100.0%
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{Day} What is the typical heating temperature setting for the thermostat?

% within Segment

Crosstabulation

* Segment

Segment
Residential Low Income Total
{Day} What is the typical Less than 60 &#176;F 6.0% 11.6% 6.9%
gggitgégféerr?h%erature 60-64 &#176;F 24.6% 21.8% 24.1%
thermostat? 65-69 &it176;F 48.1% 43.2% 47.4%
70-74 &#176;F 20.5% 21.8% 20.7%
75 &#176;F or higher .8% 1.6% .9%
Total 100.0% 100.0% 100.0%

{Night} What is the typical heating temperature setting for the thermostat? * Segment
Crosstabulation

% within Segment

Segment
Residential Low Income Total
{Night} What is the typical Less than 60 &#176;F 8.6% 15.1% 9.6%
el el 60-64 &H#176:F 30.9% 21.0% | 29.4%
thermostat? 65-69 &#176;F 43.1% 38.0% 42.3%
70-74 &#176;F 16.3% 23.8% 17.5%
75 &#176;F or higher 1.1% 2.1% 1.2%
Total 100.0% 100.0% 100.0%
{Day} What is the typical cooling temperature setting for the thermostat? * Segment
Crosstabulation
% within Segment
Segment
Residential Low Income Total
{Day} What is the typical Less than 66 &#176;F 6.4% 13.8% 7.3%
SR orperature 66-69 &#176:F 19.9% 24.9% | 20.5%
thermostat? 70-74 &#176;F 43.6% 35.1% 42.6%
75-79 &#176;F 25.6% 16.0% 24.5%
80 &#176;F or higher 4.5% 10.2% 5.2%
Total 100.0% 100.0% 100.0%

{Night} What is the typical cooling temperature setting for the thermostat? * Segment
Crosstabulation

% within Segment

Segment
Residential Low Income Total
{Night} What is the typical Less than 66 &#176;F 6.9% 8.9% 7.1%
Ceting for e ¢ 66-69 &#176:F 23.5% 34.0% | 24.8%
thermostat? 70-74 &#176;F 43.9% 36.5% 43.0%
75-79 &#176;F 23.7% 13.1% 22.4%
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{Night} What is the typical cooling temperature setting for the thermostat? * Segment
Crosstabulation

% within Segment

Segment
Residential Low Income Total
{Night} What is the typical 80 &#176;F or higher 2.1% 7.5% 2.7%
cooling temperature
setting for the
thermostat?
Total 100.0% 100.0% 100.0%

Do you have a water heater in your home? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Do you have a water No, water heater or hot 6.5% 18.1% 8.3%
heater in your home? water is provided by the
building t
Yes, conventional water 86.7% T7.7% 85.4%
heater with storage tank
Yes, tankless 3.6% 1.0% 3.2%
(instantaneous) water
heater
Yes, heat pump water 1.5% 2.2% 1.6%
heater
Other, please specify 1.7% 1.0% 1.6%
Total 100.0% 100.0% 100.0%
What fuel does your water heater use? * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
What fuel does your water  Natural gas 59.2% 71.2% 60.9%
heater usef Electricity 30.1% 236% | 29.2%
Fuel oil 8.4% 4.1% 7.8%
Propane 2.3% 1.2% 21%
Total 100.0% 100.0% 100.0%
When was your water heater installed? * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
When was your water Before 1970 3.4% 4.4% 3.5%
hegierinsialled 1970-1979 4.0% 6.6% 4.3%
1980-1989 8.7% 10.9% 9.0%
1990-1999 23.6% 23.5% 23.6%
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When was your water heater installed?

% within Segment

* Segment Crosstabulation

Segment
Residential Low Income Total
When was your water 2000-2008 60.4% 54.7% 59.6%
heater installed?
Total 100.0% 100.0% 100.0%
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Average Number of Lamps per Household by Type

Tube Low
Segment Incandescent CFL Fluorescent Voltage Total
Residential 13.68 5.44 1.66 2.92 23.70
Low Income 7.46 4.26 1 .55 1.29 1455
Grand Total 12.58 5.23 1.64 263 22.08
Do you use a timer? * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
Do you use a timer? No 81.5% 93.2% 83.5%
Yes 18.5% 6.8% 16.5%
Total 100.0% 100.0% 100.0%
Do you use a motion detector or occupancy sensor? * Segment
Crosstabulation
% within Segment
Segment
Residential Low Income Total
Do you use a motion No 93.7% 96.7% 94.2%
detector or occupancy
sensor? Yes 6.3% 3.3% 5.8%
Total 100.0% 100.0% 100.0%
Do you use a dimming switch? * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
Do you use a dimming No 54.4% 90.5% 60.7%
itch?
By Yes 45.6% 9.5% | 39.3%
Total 100.0% 100.0% 100.0%
None of the above lighting controls * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
None of the above lighting  No 53.9% 17.6% 47 5%
ReieBIs Yes 46.1% 82.4% | 52.5%
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None of the above lighting controls * Segment

% within Segment

Crosstabulation

Segment
Residential Low Income Total
Total 100.0% 100.0% 100.0%
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Average Number of Exterior Lights per Household by Type

Low
voltage
Other
Segment Incandescent CFL landscape LED HID
Type
Residential 2.83 2.33 4.73 2.87 2.24
.87
Low Income 1.61 1.4¢€ 1} 2% 3.35 4.00
Grand Total 2.66 2.26 5.48 2.93 2.49
.97

Do you use a timer to control the lights outside your home? * Segment
Crosstabulation

% within Segment

Segment
Residential Low Income Total
Do you use a timer to No 87.1% 94.2% 88.3%
control the lights outside )
your home? Yes 12.9% 5.8% 11.7%
Total 100.0% 100.0% 100.0%

Do you use motion detectors or occupancy sensorsto control the lights
outside your horne? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Do you use motion No 75.5% 82.0% 76.7%
detectors or occupancy
sensorsto control the Yes 24.5% 18.0% 23.3%
lights outside your home?
Total 100.0% 100.0% 100.0%

Page 13



Do you use dusk-to-dawn sensors to control the lights outside your home?
* Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Do you use dusk-to-dawn No 86.9% 90.6% 87.6%
sensors to control the A ’ .
lights outside your home? ~ Yes 13.1% 9.4% 12.4%
Total 100.0% 100.0% 100.0%

Do you use any of the following devices to control the lights outside your
home? (Select all that apply) - None of the above * Segment
Crosstabulation

% within Seament

Segment
Residential Low Income Total

Do you use any of the No 41.0% 29.2% 38.8%
following devices to
control the lights outside
your home? (Select all Yes 59.0% 70.8% 61.1%
that apply) - None of the
above

Total 100.0% 100.0% 100.0%

What type of stove or range does your home have? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
What type of stove or Natural gas 51.1% 74.8% 55.3%
fange does youk hetria Electric 45.7% 231% | 41.7%
Propane 3.0% 8% 2.6%
None 3% 1.3% 4%
Total 100.0% 100.0% 100.0%

What type of oven does your home have? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
What type of oven does Natural gas 47 .8% 71.0% 51.9%
yourhome have? Electric 49.5% 27.0% |  455%
Propane 2.4% 8% 2.1%
None 3% 1.3% 5%
Total 100.0% 100.0% 100.0%
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What type of clothes washer does your home have? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total

What type of clothes Standard 45.7% 49.9% 46.5%
washer does yourhome  ENERGY STAR top- 31.3% 16.8% | 287%

loading

ENERGY STAR front- 15.5% 2.5% 13.2%

loading

None 7.4% 30.7% 11.6%

Total 100.0% 100.0% 100.0%

What type of clothes dryer does your home have? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
What type of clothes dryer  Natural gas dryer 32.0% 20.5% 30.1%
Gpes your bame: maves Electric dryer 58.8% 381% | 55.3%
None 9.2% 41.4% 14.6%
Total 100.0% 100.0% 100.0%

What type of dishwasher does your home have? * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
What type of dishwasher Standard 43.2% 22.7% 39.5%
does your hodiafigue? ENERGY STAR 34.5% 76% | 20.7%
None 22.3% 69.7% 30.7%
Total 100.0% 100.0% 100.0%

{Stendard TV}

% within Segment

How many TVs and what types do you have in your home? *

Segment Crosstabulation

Segment
Residential Low Income Total
{Standargd TV} How 0 10.9% 14.0% 11.4%
o e gy T 27.3% 7% | 29.8%
home? 2 30.8% 22.0% 29.2%
3 17.2% 11.9% 16.3%
More than 3 13.8% 10.4% 13.2%
Total 100.0% 100.0% 100.0%
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{LCD TV}

% within Segment

Segment Crosstabulation

How many TVs and what types do you have in your home? *

Segment

Residential Low Income Total
{LCD TV} How many 0 52.0% 65.4% 54.3%
Moot b 31.5% 220% | 20.8%
2 11.7% 11.4% 11.6%
3 3.7% 3.0%
More than 3 1.2% 1.3% 1.2%
L Total 100.0% 100.0% 100.0%
{Plasma TV} How many TVs and what types do you have in your home? *

% within Segment

Segment Crosstabulation

Segment
Residential Low Income Total
{Plasma TV} How 0 86.2% 95.1% 87.8%
g“oaggjxgvae”‘ﬂ ‘;“gfr‘ ypes 11.0% 3.6% 0.7%
home? 7, 1.9% 1.6%
3 A% 3%
More than 3 A% 1.3% 6%
Total 100.0% 100.0% 100.0%

{Rear projection TV}

% within Segment

How many TVs and what types do you have in your
home? * Segment Crosstabulation

Segment
Residential Low Income Total

{Rear proje%‘:on TV} 0 88.5% 94.3% 89.6%
How mary TVs and what

types do you have in your 1 10.7% 5.7% 9.8%

home? 2 4% 3%

3 2% A%

More than 3 2% 2%

L Total 100.0% 100.0% 100.0%
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On average, how many total hours per day is a TV on in your home? (For example, if one TV is

on for 4 hours and another TV is on for 2 hours, select '5-8 hours per day')

% within Segment

Crosstabulation

On average, how many
total hours per day is a TV
on in your home? (For
example, if one TV is on
for 4 hours and another
TV is on for 2 hours,
select '5-8 hours per day')

Less than 2 hours per

day

2-4 hours per day

5-8 hours per day

* Segment
Segment
Residential Low Income Total
6.5% 8.9% 6.9%
30.9% 24.7% 29.9%
39.0% 33.6% 38.1%

On average, how many total hours per day is a TV on in your home? (For example, if one TV is

on for 4 hours and another TV is on for 2 hours, select '5-8 hours per day')

% within Segment

Crosstabulation

On average, how many
total hours per day is a TV
on in your home? (For
example, if one TV is on
for 4 hours and another
TV is on for 2 hours,
select '5-8 hours per day')

8-12 hours per day

12-16 hours per day

More than 16 hours per

day

Total

* Segment
Segment
Residential Low Income Total
15.3% 14.3% 15.1%
5.7% 12.0% 6.8%
2.5% 6.6% 3.2%
100.0% 100.0% 100.0%

Does anyone in your household work from home or regularly telecommute
during the day on weekdays?

% within Segment

* Segment Crosstabulation

Segment
Residential Low Income Total
Does anyone in your Yes 17.9% 9.0% 16.4%
household work from
home or regularly
telecommute during the No 82.1% 91.0% 83.6%
day on weekdays?
Total 100.0% 100.0% 100.0%
How many days a week does someone work from home? * Segment
Crosstabulation
% within Segment
Segment
Residential Low Income Total
How many days a week 1 9.8% 14.3% 10.3%
(oEs someonB M ININ g 21.1% 8.5% | 19.8%
3 18.3% 37.0% 20.1%
4 8.9% 8.0%
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How many days a week coes someone work from home?

% within Segment

Crosstabulation

* Segment

Segment
Residential Low Income Total
How many days a week 5 or more 41.9% 40.2% 41.7%
does someone work from
home?
Total 100.0% 100.0% 100.0%

How many desktop and laptop computers do you regularly use in your home?
Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
How many desktop and None 2.0% 6% 1.7%
otttk et 36.0% 50.0% | 38.5%
home? 2 36.6% 22.7% 34.2%
3 17.0% 18.8% 17.3%
4 5.8% 5.3% 5.7%
5 or more 2.6% 2.6% 2.6%
Total 100.0% 100.0% 100.0%

On average, how many total hours per day is a desktop or laptop computer on in your home?
(For example, if one computer is on for 4 hours and another computer is on for 2 hours, select
'5-8 hours per day') * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
On average, how many Less than 2 hours per 11.8% 6.3% 10.8%
total hours per day is a day
desktop or laptop
computer on in your 2-4 hours per day 28.4% 16.8% 26.3%
home? (For example, if 5-8 hours per day 24.1% 33.1% 25.7%
one computer is on for 4
hours and another 8-12 hours per day 14.0% 13.7% 13.9%
computer is on for 2
hours, select '5-8 hours 12-16 hours per day 6.0% 14.3% 7.5%
perday’y More than 16 hours per 15.6% 15.8% 15.7%
day
Total 100.0% 100.0% 100.0%
Cable/satellite box * Segment Crosstabulation
Y% within Segment
Segment
Residential Low Income Total

Cable/satellite box  No 17.0% 33.2% 19.9%

Yes 83.0% 66.8% 80.1%

Total 100.0% 100.0% 100.0%
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DVD player * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
DVD player  No 7.5% 10.1% 7.9%
Yes 92.5% 89.9% 92.1%
Total 100.0% 100.0% 100.0%

Personal video recorder (TIVO, DVR) * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Personal video recorder No 63.4% 82.1% 66.7%
(TVQ, DVR) Yes 36.6% 17.9% | 33.3%
Total 100.0% 100.0% 100.0%
VCR * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
VCR No 34.4% 43.6% 36.0%
Yes 65.6% 56.4% 64.0%
Total 100.0% 100.0% 100.0%
Home theater system * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
Home theater system No 75.0% 77.0% 75.3%
Yes 25.0% 23.0% 24. 7%
Total 100.0% 100.0% 100.0%
Spa/hot tub * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
Spa/hottub  No 93.3% 98.7% 94.3%
Yes 6.7% 1.3% 57%
Total 100.0% 100.0% 100.0%
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Swimming pool * Segment Crosstabulation

% within Seqment

Segment
Residential Low Income Total
Swimming pool No 94.0% 98.6% 94.8%
Yes 6.0% 1.4% 5.2%
Total 100.0% 100.0% 100.0%

Electrical medical equipment * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Electrical medical No 96.2% 95.3% 96.0%
equipment Yes 3.8% 4.7% 4.0%
Total 100.0% 100.0% L 100.0%

Back-up portable power generator * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Back-up portable power No 897.1% 99.2% 97.5%
gengrtor Yes 2.9% 8% 2.5%
Total 100.0% 100.0% 100.0%

Energy saving step- ENERGY STAR refrigerator * Segment Crosstabulation

% within Segment

Segment
Residential LLow Income Total
Energy saving step- No 66.6% 78.9% 68.8%
ENERGY STAR
refrige(a[or Step taken 33.4% 21.1% 31.2%
Total 100.0% 100.0% 100.0%

Energy saving step - ENERGY STAR clothes washer * Segment Crosstabulation

% within Segment
e

Segment
. Residential Low Income Total
[ Energy saving step - No 22.7% 13.9% | 22.0%
ENERGY STAR clothes
washer Step taken 77.3% 86.1% 78.0%
Total 100.0% 100.0% 100.0%
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Energy saving step - ENERGY STAR dishwasher * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 14.1% 26.9% 14.7%
ENERGY STAR
dishwasher Step taken 85.9% 73.1% 85.3%
Total 100.0% 100.0% 100.0%

Energy saving step - ENERGY STAR water heater * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 80.4% 90.4% 82.1%
ENERGY STAR water
heater Step taken 19.6% 9.6% 17.9%
Total 100.0% 100.0% 100.0%

Energy saving step - ENERGY STAR TV * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 82.0% 84.2% 82.4%
ERERGY STER TV Step taken 18.0% 158% | 17.6%
Total 100.0% 100.0% 100.0%

Energy saving step - ENERGY STAR computer/laptop * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 81.0% 81.1% 81.0%
ENERGY STAR
computer/laptop Step taken 19.0% 18.9% 19.0%
Total 100.0% 100.0% 100.0%

Energy saving step - Power strip that turns electronic equipment off when not in

% within Segment

use * Segment Crosstabulation

Segment
Residential Low Income Total
Energy saving step - No 71.9% 74.5% 72.3%
Power strip that turns
electronic equipment off  gtep taken 28.1% 25.5% 27.7%
when not in use
Total 100.0% 100.0% 100.0%
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Energy saving step - Water heater insulation blanket * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 89.7% 93.6% 90.4%
Water heater irsulation
blanket Step taken 10.3% 6.4% 9.6%
Total 100.0% 100.0% 100.0%

Energy saving step

_% within Segment

Crosstabulation

- Lowered water heater temperature * Segment

Segment
Residential Low Income Total
Energy saving step - No 71.1% 84.2% 73.5%
Lowered water heater
1emperature Slep taken 28.9% 15.8% 26.5%
Total 100.0% 100.0% 100.0%

Energy saving step - Entanced water pipe insulation * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 89.7% 96.7% 91.0%
Enhanced water pipe
insulation Step taken 10.3% 3.4% 9.0%
Total 100.0% 100.0% 100.0%

Energy saving step - Enhanced insulation of ducts, ceiling, wall, attic, and/or
foundation * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 86.0% 98.6% 88.2%
Enhanced insulation of
ducts, ceiling, wall, attic, Step taken 14.0% 1.4% 11.8%
and/or foundation
Total 100.0% 100.0% 100.0%

Energy saving step - Weather stripping/caulking of windows and/or doors *

% within Segment

Segment Crosstabulation

Segment
Residential Low Income Total
Energy saving step - No 57.5% 71.0% 59.9%
Weather )
stripping/caulking of Step taken 42.5% 29.0% 40.1%
windows and/or doors )
Total 100.0% 100.0% 100.0%
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Energy saving step - Storm doors * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 54.4% 73.7% 57.8%
Sl doors Step taken 45.6% 26.3% | 42.2%
Total 100.0% 100.0% 100.0%

Energy saving step - Annual HVAC maintenance * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 76.6% 95.4% 80.0%
Annual HVAC
maintenance Step taken 23.4% 4.6% 20.0%
Total 100.0% 100.0% 100.0%
Energy saving step - Dehumidifier * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
Energy saving step - No 78.8% 93.2% 81.3%
Defuiidifier Step taken 21.2% 6.8% | 18.7%
Total 100.0% 100.0% 100.0%

Energy saving step - Low-flow shower heads * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - Low- No 70.0% 76.3% 71.1%
HelF ShowerTisets Step taken 30.0% 237% | 28.9%
Total 100.0% 100.0% 100.0%

Energy saving step - Low-flow faucet aerators * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - Low-  No 89.8% 87.8% 89.5%
afleucet aerators Step taken 10.2% 12.2% 10.5%
Total 100.0% 100.0% 100.0%
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Energy saving step - Combined (all-in-one) clothes washer and dryer * Segment

% within Segment

Crosstabulation

Segment
Residential Low Income Total
Energy saving step - No 99.0% 100.0% 99.2%
Combined (all-in-one)
clothes washer and dryer Step taken 1.0% 8%
Total 100.0% 100.0% 100.0%

Energy saving step - Moisture sensor that turns clothes dryer off when clothes

% within Segment

are dry * Segment Crosstabuiation

Segment
Residential Low Income Total
Energy saving step - No 79.4% 92.3% 81.7%
Moisture sensor that
tumns clothes dryer off Step taken 20.6% 7.7% 18.3%
when clothes are dry
Total 100.0% 100.0% 100.0%

Energy saving step - Reflective roof * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 95.1% 97.0% 95.5%
Reflective roof Step taken 4.9% 3.0% 4.5%
Total 100.0% 100.0% 100.0%

Energy saving step - External shades * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 97.5% 96.3% 97.3%
External ahavis Step taken 2.5% 3.7% 2.7%
Total 100.0% 100.0% 100.0%

Energy saving step - None of the above * Segment Crosstabulation

% within Segment

Segment
Residential Low Income Total
Energy saving step - No 85.3% 73.1% 83.2%
Novis of thesabiwe No energy steps taken 14.7% 26.9% 16.8%
Total 100.0% 100.0% 100.0%
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Dermographics Please indicate your gender.

% within Segment

* Segment Crosstabulation

Segment
Residential Low Income Total
Demographics Please Male 48.6% 30.3% 45.4%
Indica’e your gardgE: Female 51.4% 69.7% | 54.6%
Total 100.0% 100.0% 100.0%
Are you... * Segment Crosstabulation
% within Segment
Segment
Residential Low Income Total
Areyou... Employed full time 67.4% 19.0% 58.8%
Employed part time 7.6% 16.7% 9.2%
Self employed 2.2% 2.3% 2.2%
A student 41% 31.7% 9.0%
A homemaker 4.3% 8.6% 5.1%
Not employed/able 3.3% 5.3% 3.7%
Not employed/unable 1.3% 6.6% 2.3%
Retired 9.7% 9.9% 9.8%
Total 100.0% 100.0% 100.0%

How many people are in your household, including yourself? * Segment
Crosstabulation

% within Segment

Segment
Residential Low Income Total
How many pecple are in 1 14.9% 29.9% 17.6%
Y Srampy enold. including 35.4% 203% | 34.3%
3 20.3% 15.3% 19.4%
4 19.0% 15.2% 18.3%
5 7.9% 57% 7.5%
6 1.6% 1.3% 1.5%
7 or more 9% 3.3% 1.4%
Total 100.0% 100.0% 100.0%




And how many people, including infants and children, are in your home
during weekdays in the summer (when the electricity system experiences

nigh usage)?

% within Segment

* Segment Crosstabulation

Segment

Residential Low Income Total
And how many people, 0 24.9% 23.8% 24.7%
including infants and
children, are in your home
during weekdays in the
summer (when the 1 10.6% 12.2% 10.9%
electricity system
experiences high
usage)?

And how mainy people, including infants and children, are in your home during
waekdays in the summer {(when the electricity system experiences high

usage)?

% within Segment

* Segment Crosstabulation

Segment
Residential Low Income Total

And how many people, 2 31.7% 31.5% 31.6%
including infants and
children, are in your home 3 18.2% 14.1% 17.5%
during weekdays in the 4 10.5% 10.4% 10.5%
summer (when the .
electricity system 5 2.7% 5.4% 3.2%
experiences high 6 9% 1.3% 1.0%
usage)? | ’ '

7 or more 5% 1.3% 6%

Total 100.0% 100.0% 100.0%

What is the highest level of education that you have completed? * Segment Crosstabulation

% within Sagment

Segment
Residential Low Income Total

What is the highest level Some high school or less 9% 3.7% 1.4%
o S canon lmtyen have Graduated high schoolor 10.1% 222% | 122%

Some college, no degree 17.1% 27.3% 18.9%

Graduated college with 9.4% 9.5% 9.4%

an Associate Degree (2-

year)

Graduated college with a 32.6% 15.9% 29.6%

Bachelor Degree (4-year)

Post graduate work or 29.9% 21.3% 28.4%

degree

Total 100.0% 100.0% 100.0%
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APPENDIX F-4.

ENERGY EFFICIENCY PROGRAM BENCHMARK REVIEW



APPENDIX F-4. Energy Efficiency Program Benchmark Review

Many different energy efficiency programs are referred while designing the energy
efficiency programs for PECO. This benchmark review provides a sampling of programs
found to be most common and/or most applicable for development of PECO’s Energy
Efficiency and Conservation Plan. It includes only a few program references for each
category of the PECO’s energy efficiency programs, not all the programs reviewed. In
particular, Commonwealth Edison’s programs are not referenced, even though they were
all reviewed, because of PECO’s known familiarity with them.

The information about the example programs was obtained from the program websites,
other web sources, and in some cases through direct contact with the program managers.
The details for the programs described are the most recent available on the each
program’s website as of April 2009. The programs are categorized by the respective
program in this plan developed for PECO.

Residential CFL Initiative

United Hluminating (UI) Company - ENERGY STAR® Lighting Rebates, Connecticut

UTl's ENERGY STAR Lighting Rebates program offers discounts on lighting products
which include ENERGY STAR CFLs and fixtures. The program promotes sale of these
lighting products through negotiated cooperative promotions with manufacturers and
retailers, and offers price markdowns at the participating retail stores. The utility is
working with about 18 retail stores and seven manufacturers. A memorandum of
understanding is signed between the utility, manufacturers, and retailers regarding the
incentive levels and program process. Incentives are offered to the manufacturers based
on the negotiated rates for the different types of bulbs and wattages. The manufacturers in
turn provide CFLs at lower prices to the participating retailers, and retailers pass on this
discount to the customers. The incentives, up to $0.85 per lamp, are offered for the
standard CFLs, and the incentives ranging from $2.00-$2.85 per lamp are offered for the
specialty lamps, depending upon the wattage. These incentives vary from manufacturer to
manufacturer as it is purely based on the negotiations. The manufacturers collect the sales
data from the retailers and submit it to the utility for the incentive payments. In addition,
CFLs are also promoted through instant coupons at local area stores, and these local
stores are offered higher incentives for stocking CFLs. The coupons offer $1.50 off for
the ENERGY STAR bulbs priced at $2.50 or more at the participating local stores. These
participating stores are reimbursed by the utility based on the number of coupons for the
sold CFLs.

The program also offers discount coupons of $10 off for the ENERGY STAR fixtures
mmcluding torcheries, ventilation fans with light kits, or ceiling fans, at the participating
retail stores. The program has a marketing component which is targeted towards
consumer education.
Sources:
l.  htp:fwww.uinet.com/uinet/connect/UINet/Top+Navigator/Your+Home/UI+Products+%26+Servi
ces/Energy+Star+Products/Lighting




. Direct contact with utility program manager
3. 2008 ENERGY STAR" Summary of Lighting Programs by Energy Efficiency Program Sponsors
Updated February 2008

Sacramento Municipal Utility District (SMUD) - Residential Retail Lighting Programs,
California

The SMUD’s lighting program aims to make ENERGY STAR efficient lighting products
purchased as a regular practice in its territory. CFL sales are promoted through
manufacturer buydowns, consumer education, outreach events, in-store displays, point of
purchase displays, tradeshows, advertising, bill inserts, webpages, media, and special
events during the spring and Change a Light campaigns. The program has a cooperative
marketing fund which can be used to provide consumer incentives, manufacturer
buydowns, and other marketing activities. Participating manufacturers and retailers need
to fill in the application and agreement forms, and are also required to contribute a
minimum 33% of the total cost in the form of a cost buydown or as product marketing.
The incentive levels for the CFLs range between $1.25-$4.00 per lamp depending upon
the type of CFL and wattage. The incentive levels for ENERGY STAR lighting fixtures
range from $5.00-$10.00 per fixture. The program also intends to promote ENERGY
STAR solid-state lighting products.

Sources:
I. Direct contact with utility program manager
2. 2008 ENERGY STAR" Su mmary of Lighting Programs by Energy Efficiency Program Sponsors
Updated February 2008

Seattle City Light (SCL) - Twist & Save Program, Washington

The Seattle City Light promotes ENERGY STAR lighting products through its Twist &
Save program. Over 600 markdowns are offered at the different participating retail stores
for the different CFL products. The program offers markdowns up to $2.25 for standard
CFLs and up to $3.50 for specialty lamps, at the participating retail stores. Also, an
instant rebate of $20.00 per fixture is available at the participating stores. The utility has
hired a third party to implement the program. The program has a marketing component
which includes CFL giveaways, in-store events, promotion at summer fairs and festivals,
print ads, utility bill inserts, point-of purchase signage, and participation in Change a
Light campaigns. CFLs are distributed at BlockWatch meetings, environmental events,
and other neighborhood events.

Sources:
I.  hup://www.seattle.gov/light/conserve/cvS_lwl htm
Direct contact with utility program manager
2008 ENERGY STAR” Summary of Lighting Programs by Energy Efficiency Program Sponsors
Updated February 2008

w1

Los Angeles Department of Water & Power (LADWP) - CFL Program, California

To generate awareness about CFLs, LADWP is distributing two CFLS door-to-door,
along with educational material to every LAWDP residential customer. The utility has
hired a third party contractor to distribute CFLs. In addition, the utility also distributes



CFLs and educational materials at various community events, through refrigerator
recycling, and GREENLA program. The utility also has a CFL manufacturer buydown
program targeted at the manufacturer/distributor level so as to provide CFLs at a reduced
price to the retailers, and retailers then sell these CFLs at a lower price to the LADWP
customers.
Sources:

1. Direct contact with utility program manager

2. 2008 ENERGY STAR® Summary of Lighting Programs by Energy Efficiency Program Sponsors

Updated February 2008

Residential Low-Income Energy Efficiency

Unitil - Home Energy Assistance Program, New Hampshire

Unitil, in a partnership with New Hampshire’s Weatherization Network, offers the Home
Energy Assistance program to low-income houscholds in the New Hampshire. The
program provides up to $4000 per household for energy efficiency improvements. The
qualifying participants receive products and services free of charge through this program.
As a part of the program, a professional auditor performs energy audit at the participant’s
home, and submits a recommendation report for the possible energy improvements. From
the recommendations. participants can choose to install all or any of the energy efficiency
measures at no cost. Unitil’s qualified contractor installs eligible efficiency measures
which include: attic, wall, and basement insulation; air leak sealing and weather-
stripping: ENERGY STAR programmable thermostats; hot water conservation items
such as low-flow shower heads and aerators; and ENERGY STAR light fixtures. The
program has an educational component which aims to educate the participating customers
about energy efficiency, and it also provides them with the educational materials. The
program website lists the income qualification guidelines, and has uploaded the sign-up
form for the prospective participants.

Source: http://services.unitil.com/ceco/energy efficiency.asp?t=3

The New Jersey Comfort Partners Program, New Jersey

The New Jersey Comfort Partners program is a no-cost energy savings and energy
education program for eligible low-income customers. Certified Building Performance
Institute (BPI) contractors do the home encrgy evaluations. Based on the evaluations,
contractors install low-cost energy efficient measures which may include: efficient
lighting products; hot water conservation measures (water heater insulation, water heater
pipe insulation and energy-saving showerheads and aerators); replacement of inefficient
refrigerators; thermostats; insulation upgrades (attic, wall, etc.); blower-door guided air
sealing; duct sealing and repair; heating/cooling equipment maintenance; and other
measures. In addition, contractors also provide comprehensive energy education and
counseling to the participating customers. The program website lists the details regarding
utilities contact information, program enrollment process, and income guidelines.

Source: http://www.njcleanenergy.com/residential/programs/comfort-partners/comfort-partners




Focus on Energy - Targeted Home Performance with ENERGY STAR, Wisconsin

Focus on Energy’s Turgeted Home Performance with ENERGY STAR assists income
eligible customers for making energy improvements in their homes. The program website
lists the income eligibility criteria for the program. Qualifying customers get free home
evaluations through the program consultants. Based on the results of evaluations,
participating customers may choose to implement all or some of the recommended
mcasures, and are responsible for minimal costs of the improvements.

Source: http://www.focusoneneregy.com/Residential/Tareeted-Home-Performance.aspx
Ormance.aspx

Residential Whole Home Performance and Audit Programs

Georgia Power - Energy Efficiency Home Improvements, Georgia

The program offers rebates up to $1900 per household to customers who hire Home
Performance with ENERGY STAR contractors for their home energy assessments and
improvements. The participating contractors are certified by Building Performance
Institute (BPI) and are registered with the Georgia Power. Qualifying customers first
ckoose a contractor from the registered list of contractors. After discussing the
participating customer’s concerns. the contractor conducts the home performance
assessment which include a visual walkthrough of the home and a diagnostic analysis to
identify infiltration and duct leakage. The contractor also provides the list of necessary
improvements to the homeowner. The customer is responsible for paying the total cost of
home assessment to the contractor. The program offers 50% rebate on home assessment
fees and up to maximum amount of $200. The rebates are offered for a wide variety of
improvements which include: thermostats, water heater insulation, attic insulation, wall
mmsulation, floor and foundation insulation, air sealing, and duct sealing. The amounts of
incentives vary for each of these measures and details can be accessed on the program
website.

The Georgia Fower also provides an online energy check up for customers. A customer
needs to znswer some questions online and based on the customer’s responses and energy
use, a report 1¢ generated. The customers can also get free in-home audits through the
Georgia Power’s consultants and dealers.

Source: http://www.georgiapower.com/energystar/home_rebates.asp

Focus on Energy - Home Performance with ENERGY STAR, Wisconsin

Focus on Energy’s Home Performance with ENERGY STAR program offers in-home
energy audits and cash incentives for installing select recommended energy efficiency
measures. Focus on Energy has partnered with the energy consultants and contractors in
Wisconsin who inspect home energy systems, identify energy efficiency measures, and
assist participating customers in the incentive application process. Each of the
participating consultants has his or her rates for an evaluation. The incentives vary with
the type of measures adopted. The program website has details about eligibility criteria,
participating consultants/contractors, and program participation process.

Source; http://www.focusonenerey.com/Residential/Home-Improvement/




Residential Home Energy Incentives

The Baltimore Gas & Electric Company (BGE) - Smart Energy Savers
Program.,Maryland

BGE’s Smart Energy Savers program offers rebates and discounts on ENERGY STAR
appliances to promote cnergy efficiency among its residential customers. The rebates are
offered on the purchase of ENERGY STAR refrigerators, {reczers, and clothes washers.
A rebate of $50 each is available on the purchase of the refrigerator and freezer. The
rebate amount for the clothes washer is $50-$75 depending upon its modified energ
factor (MEF). The program website contains the list of stores that carry these ENERGY
STAR appliances. To obtain the rebate, the appliance rebate form must be mailed along
with a proof of purchase within 60 days from the purchase date. Rebate is limited to one
unit per each category per BGE residential customer. The program also offers discounts
on the purchase of ENERGY STAR CFLs. The markdowns of $1.50 per CFL and $3.00
per multipack are available through participating retail stores with a limit of 25 bulbs per
residential customer.

Source: http://conservation.bgesmartenergy.com/residential/lighting-appliances

Efficiency Vermont - Residential Energy Incentives Program,Vermont

Efficiency Vermont offers incentives for ENERGY STAR lighting & home appliances
through Residential Energy Incentives program. The program offers rebates for
ENERGY STAR appliances including refrigerators or freezers ($50 rebate); clothes
washers ($50 rebate); room air conditioners (scasonal); humidifiers (seasonal); forced hot
air furnace with ECM motors ($100 rebate); and efficient central air conditioning systems
($100 rebate). The program website provides details about eligible equipment models,
brands, specifications, rebate forms, ENERGY STAR retailers, and specific terms &
conditions.

The program also provides discounts for ENERGY STAR lighting products which
mclude CFLs, fixtures, torcheries, floor lamps, and select LEDs. The discounts for
lighting products arc offered through coupons and internet catalog. The coupons are
redeemable at the participating retail stores. The discounts are: $1.50 per CFL, $10 off
per fixture, $10 off per floor lamp and torch, and $30 off on select LEDs. The program
website lists the participating retailers for the lighting products. There is a limit of 6
single-bulb packages, 6 fixtures or 2 multi-bulb packages per residential electric account
per calendar year, and a limit of 25 single-bulb packages, 25 fixtures, 25 multi-bulb (4-5
bulb) packages. or 16 multi-bulb (6 or more bulbs) per business electric account pet
calendar year.

Source:
www.efficiencyvermont.com/pages/Residential/lightingandapplhiances/ENERGYSTARAppliances/

Residential New Construction

PG&E- Residential New Construction Program, California

Single-Family Homes:



PG&E offers incentives to builders for constructing energy efficient single-family homes.
The incentives are offered through three separate options that builders can choose from:
The I'NERGY STAR Performance Method, The New Solar Homes Partnership
Performance Method, and The Prescriptive Method.

The ENERGY STAR Performance Method: With this option, the builders of single-
family homes can get incentives if their homes are at least 15% more efficient than the
2005 Title 24 Energy Code and meet all EPA requirements. Program participants can also
earn incremental incentives by adding energy efficient appliances and lighting.

The New Solar Home Partnership Method: This option provides incentives to the home
builders who construct homes with built-in Solar Photovoltaic (PV). To qualify for this
option, the homes must meet certain efficiency levels. There are Tier 1 and Tier 2
participation options available. For Tier 1, the homes that are at least 15% more energy
efficient than Title 24 Energy Code are eligible. The Tier 2 option is available for the
sing.e-family homes that exceed Title 24 Standards by 35% and also show 40% reduction
in building cooling energy requirement compared to Title 24 Standards. In addition. all
the appliances provided by the builders must be ENERGY STAR qualified.

The Prescriptive Method: This option offers incentives to the builders who upgrade any
of the prescriptive features of the homes. Incentives are paid for each qualifying feature
that 1s not used to meet the 2005 Title 24 baseline.

Multifamily Homes:

The PG&E’s Multifamily New Home program offers incentives for implementing energy
efficient measures in New Construction Multifamily Projects. A third party administers
the progiam for PG&E. The program specifies homes to be at least 15% more efficient
compared to Title 24 Standards. The details on the incentives and program participation
process can be accessed at the program website.

Source: http://www.pege.com/mybusiness/energysavingsrebates/incentivesbyindustry/newconstruction/

NJ Energy Star Homes, New Jersey

As a part of EPA’s ENERGY STAR program, the NJ ENERGY STAR Home program
promotes energy efficient construction in New Jersey. The program has partnered with
the EPA and area builders to provide ENERGY STAR homes to New Jersey residents.
The New Jersey ENERGY STAR homes are 15% more energy efficient than
International Energy Conservation Code (IECC) 2006, and score 85 or less on Home
Energy Rating System (HERS) index. The program website has uploaded the list of
participating builders, and the participation documents for the builders which include:
specification submittal form, builder guidelines for mechanical systems and building
envelopes, thermal bypass checklist, thermal bypass guide, and tax clearance certification
for multifamily projects. The program contacts and other details can be accessed through
the program website.

Source: http:// www.njcleanenergy.com/residential/programs/nj-energy-star-homes/what-nj-energy-star-

homes/what-nj-energy-star-homes

NYSERDA - New Construction Program (NCP), New York




The NYSERDA'’s New Construction program offers technical & financial assistance to
incorporate energy efficiency measures in the design, construction, and operation of new
buildings and major renovation projects. The program provides technical assistance to
evaluate energy efficiency measures and guidance to design team for incorporating
energy cfficient technologies in the buildings. It also provides financial assistance to
offset the incremental cost of approved efficiency measures and services. The assistance
1s also available for commissioning services, advanced solar day lighting technologies,
and green building opporttunities. Businesses, state and local governments, not-for-profits
and private institutions, public and private schools, colleges and universities, multifamily
buildings (seeking green building services), and health-care facilities are eligible for the
program. The program website hosts the application forms and other eligibility criteria
for the program.

Several incentives are available through the program, including: technical assistance
incentives, design incentives, capital cost incentives, building commissioning incentives,
green building incentives, and solar day lighting incentives. The details regarding
incentives and technical assistance contacts are available on the program website. To
qualify for the program, a participant must be an electric service customer of
Consclidated Edison, Central Hudson, National Grid formerly Niagara Mohawk, New
York State Electric & Gas, Orange and Rockland Utilities, or Rochester Gas and Electric
and pay the New York State System Benefits Charge (SBC).

Source: http://www.nyserda.org/programs/New_Construction/default.asp

Residential Appliance Pickup

PG&E - Appliance Recyeling Program, California

PG&E offers rebates for recycling old refrigerators, freezers, and air conditioners. PG&E
customers can get a $35 rebate for recycling old refrigerators or freezers and $25 for air
conditioners. PG&E has partnered with a third party to pickup the recycled appliance.
The PG&E customers who wish to recycle their appliances can either call or go to the
program website for scheduling a pick-up appointment. The program website contains the
contact details for the program. After the pick-up of the appliance, PG&E sends the
rebate check of required amount to the eligible customer within 6-8 weeks. In addition,
special drop-off events are organized in the partnership with ENERGY STAR retailers
for room AC units.

Source: http://www.pge.com/myhome/saveenergymoney/rebates/recycling/

Comimercial/Industrial Equipment Incentives

Connecticut Light & Power (CL&P) - Small Business Energy Advantage, Connecticut

CL&P offers incentives to its commercial & industrial customers for installing certain
enecrgy efficiency measures. The customers with 12-month peak average demand ranging
between 10 kW and 200 kW are eligible for the program. The incentives are offered for a
variety of energy efficiency measures including lighting, HVAC, refrigeration, air
compressors, premium efficiency motors, and variable frequency drives. The incentive



arnounts are paid on per unit basis and vary by type of energy efficiency measures.
Incentives are paid directly to the customers after installation of the recommended
measures through the CL&P qualified contractor.

Source: http://www.cl-p.com/business/saveenergy/services/energyadvantage.aspx

Sacramento Municipal Utility District (SMUD) - Commercial Energy Efficiency
Proeram, California

SMUD provides rebates for increasing energy efficiency among its commercial,
industrial, and agricultural customers. The incentives are offered for a wide variety of
energy efficient measures including lighting, HVAC, refrigeration, and controls. The
program offers express, customized, and prescriptive measures for the different
equipment categories. The program website lists the amount of the incentives and
qualifying criteria for each category of the energy efficiency measures.

Source: hitp://www.smud.org/en/business/rebates/Pages/index.aspx

National Grid Laree Business Program - Eneregy Initiative, Massachuselts

National Grid’s Energy Initiative program offers technical assistance and incentives to its
ccmmercial and industrial customers for installing energy efficient equipment. Incentives
are offered for lighting and controls, HVAC systems and controls, custom projects,
compressed air equipments, and variable frequency drives. The program website lists the
qualification criteria, amount of incentives, and other program details for each of the
mentioned categories. The program offers incentives of up to 45% of the total project
cost.

Source: hups://www.nationalgridus.com/masselectric/business/energyefi/4 existing.asp

Commercial/Industrial New Construction

National Grid Laree Business Program - Desien2000plus, Massachusetts

National Guid’s Design2000plus program offers incentives and technical assistance to the
commercial and industrial customers who are constructing new facilities, enhancing
manufacturing capacities, or undergoing major renovations. Incentives are offered for
lighting and controls, HV AC systems and controls, custom projects, compressed air
equipment, and variable frequency drives. The program website lists the qualification
criteria, amount of incentives, and other program details for cach of the mentioned
categories. The program offers incentives of up to 75% of the additional cost for
efficiency upgrades.

Source: htips://www.nationaleridus.com/masselectric/business/energyeff/4 new.asp

NSTAR - Construction Solutions, Massachusetts

NSTAR offers incentives to the non-residential customers participating in Ceonstriction
Solutions program. The program offers incentives for new construction. major
renovations, or replacement of equipment. Customers wishing to participate must fill in
the application form and get an approval before starting the project. The participating



customers can receive incentives up to 90%of the incremental cost differential for
comprehensive design or rebates up to 75% of the incremental cost between standard
bascline and high-efficiency equipment. Additionally, participating customers can get a
cost sharing incentives for engineering, design, and commissioning services. The
incentives are offered for lighting, HVAC systems & controls, variable speed drives,
compressed air, advanced buildings, and custom projects. The program website contains
all the details regarding the energy efficiency measures, incentives, and qualifying
criteria.

Source:
http://www . nstaronline.com/business/energy_efficiency/electric_programs/construction_solutions.asp

Government/Public Facility/Non-Profit Energy Savings

Energy Efficiency in State Government - Virginia Energy Plan, Virginia

The Governor of Virginia signed Executive Order 48, “Energy Efficiency in State
Government”, on April 5, 2007. which set a goal to reduce non-renewable energy
purchases and promote energy efficiency. The executive order directs all agencies and
institutions constructing state-owned facilities over 5,000 gross square feet in size to be
designed and constructed as per the LEED rating system designed by U.S. Green
Building Council or as per the U.S. EPA/Department of Energy’s ENERGY STAR rating
system. Additionally, the order also directs Commonwealth Agencies or Institutions to
give preference to buildings meeting the LEED/ENERGY STAR ratings when leasing
facilities for state use. Agencies and institutions must purchase or lease ENERGY STAR
equipment and appliances for all the classifications for which an ENERGY STAR
designation is available. Virginia’s Department of Mines, Minerals, and Energy issued a
status report in April, 2008 on the progress of the goals set out in the executive order.

Source: htip://www.governor.virginia. cov/Initiatives/ExecutiveOrders/pd f/EQ_48.pdf

Green Building Action Plan for State Facilities, California

On December 14, 2004, the Governor of California signed Executive Order S-20-04
regarding green buildings. The executive order has a set goal of reducing energy use in
state-owned buildings by 20% by 2015 from 2003 levels. The order directs compliance
with the Green Building Action Plan, in order to achieve the set goals. The order directs
agencies, departments, and institutions to design, construct, and operate all new building
and renovations projects as per the LEED Silver or higher building standards. The order
also instructs leasing office spaces in the buildings rated with U.S. EPA ENERGY STAR
rating and purchasing ENERGY STAR equipment and appliances wherever possible.

The order also requires cooperation of different agencies including California Public
Utility Commission (CPUC), California Energy Commission (CEC), California Public
Employees Retirement System, State Teachers Retirement System, University of
California, California Sate University, California Community Colleges. and Schools for
embracing energy efficiency in government and private buildings. The order also directs
to develop building commissioning guidelines, suggest plans for existing buildings
renovation, and promote the Green Building Action Plan in the commercial buildings.



Source: http://www.energy.ca.ecov/ereenbuilding/index.html

Energy Conservation in the State Buildings, Marvland

According to Maryland’s State Buildings and Conservation Act, all the state agencies are
required to reduce their energy consumption by 5% by 2009 and by 10% by 2010 from
the 2005 levels. The state agencies were required to submit their energy conservation
plans which include energy conservation measures (ECM) by July I, 2008 to Maryland
Energy Administration (MEA) and Department of General Services (DGS). Measures
include energy performance contracting, energy efficient lighting retrofits, water
consecvation devices, weatherization, efficient heating and cooling devices. and
employee training. The DGS, in cooperation with MEA is to set energy performance
indices for each state agency. Each state agency is required to do energy analysis of each
of the buildings for its electricity and gas consumption and cost of this consumption.
The program site has uploaded list of potential energy conservation measures, agency
energy conservation checklist, facility operator energy conservation checklist, and other
templates for the program.

Source: http:/fenergy.maryland.gov/incentives/state-local/sbeeca/index.asp

Renewable Resources

Pasadena Water & Power (PWP) - Pasadena Solar Initiative, California

The Pasadena Water & Power utility has a set goal of installing 14 MW of solar power by
2017 as a part of the California Solar Initiative (CSI). To achieve this goal, the utility
offers performance-based rebates (o its customer through Pasadena Solar Initiative (PSI).
The rate of rebate payments varies by customer class (residential and commercial
customers) and the size of installed system. Systems up to 50 kW are eligible for
Expected Performance Based Buydown (EPBB), and can get one-time [lump sum
payment based on estimated AC energy output, after the installation and inspection
approval of the systems. Systems over 50 kW and up to 1000 kW are eligible for
Performance Based Incentives (PBI). The eligible customers receive five annual PBI
payments based on actual metered solar power generated during each five years of
operation and the incentive rate remains fixed during the five-year payment period. The
energy output is estimated using the California Energy Commission's Clean Power
Estimator, which accounts for installation factors such as current and future shading, and
system orientation. Further details on different incentive levels can be accessed on the
utility website.

PWP organizes number of free solar workshops throughout the year for its electric
customers to help them with application process, choosing a vendor, permit requirements,
financing options and lease agreements, and calculation of energy savings and system
Ccosts.

Source: htip://www.citvofpasadena.net/waterandpower/solar/default.asp




NYSERDA - PON 1050 Solar Electric Incentive Program, New York

The New York State Energy Rescarch and Development Authority (NYSERDA)
provides cash incentives for installation of solar electric or photovoltaic (PV) systems by
Eligible Installers. The Eligible Installers are those who have considerable experience
with solar system installations and have signed an agreement with NYSERDAs program.
Incentives close to $13.8 million are available for program year 2009 and additional
funding may be made available based on the customer demands and program progress.
The incentives are paid to Eligible Installers which are in turn passed on to the end-use
customers. Eligible Installers are responsible for preparing the incentive applications and
submitting required paperwork to the NYSERDA. Generally, incentives cover 40-45% of
the mstalled cost for a commercial or residential PV system. The program website
contains the list of Eligible Installers, application forms, information for customers,
installer’s eligibility criteria, incentive guidelines, and other program details.

Source: hitp://www.powernaturally.org/Programs/Solar/incentives.asp

Focus on Energy - Renewable Eneregy Incentives & Grants, Wisconsin

Focus on Energy offers incentives and grants to residential, business and agricultural
customers for clean renewable energy resources. Eligible customers can get incentives for
the renewable technologies which include solar electric, solar hot water, wind, and
biomass combustion or biogas digestion. The incentives are divided as:

Planning Incentives: These incentives cover the costs of site assessments, site
evaluations, environmental permitting, and development and feasibility studies for an
application of the given renewable energy technology at a given project site.

Installation Incentives: Eligible customers can receive installation incentives which
include Cash-Back Rewards, Implementation Grants, and Opportunity Grants. The
incentives are classified based on the capacities of the different systems. The Cash Back
Rewards incentives are available for small-to medium-sized renewable energy systems
with a capacity up to 20 kW or 5000 therms per year.

Implemerntation Grants are available for the solar electric systems of capacities 20 to 50
kW; solar hoi water systems of capacities 5000 to 15,000 therms each year; wind power
systems of capacities 20 kW to 100 kW; biomass combustion system costing two million
dollars or less; and industrial/municipal/farm anaerobic digesters costing (wo million
dollars or less. These systems can be used to meet electricity, water heating, process
heating, space heating and cooling requirements at home, institutions, farms, and
industries.

Opportunity Grants are available for limited time, and are applicable to the large
renewable systems. The grants offer incentives for solar electric system of capacity
greater than 50 kW; solar hot water systems of capacities more than 15,000 therms cach
year; wind power systems of capacities greater than 100 kW, biogas/landfill
gas/biomass/hydro systems costing between two and five million dollars.

The details on the application process and incentive guidelines can be accessed on the

program website. Eligible customers must fill in the application forms and get Focus on
nergy approval before purchasing, ordering, or installing eguipment or services.
Energy ap | bef I g, ordering 1stalling equ 1t or service



Source: http://www.focusonenergy.com/Incentives/Renewable/

Other References : http://www.dsireusa.org/
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APPENDIX F-5 Demand Response (DR) Program Benchmark Review

This appendix presents briet summaries of Demand Response (DR) programs that were
reviewed while designing the Demand Response programs for PECO. It includes
examples under the specific DR program categories considered for PECO. Information
on these programs was primarily obtained through secondary sources such as program
websites, evaluation reports, and other relevant program documents.

I. Residential Direct Load Control

(a) Long Island Power Authority (LIPA) — LIPA Edge Program, New York

As a part of its clean energy initiative, LLong Island Power Authority (LIPA) offered the
LIPA Edge Program 1o its residential and small business customers. The program helps
manage electric supply during peak periods by controlling HVAC loads during the
summer. Participating customers are offered a two way communicating programmable
thermostat which allows control of the Central Air Conditioning systems remotely. In
acdition, small business customers are offered a one-time incentive of $50 per site. LIPA
initiates load control events during summers between 2-6 p.m. for maximum up to seven
times per summer. The control is achieved either by increasing the set point on LIPA
Edge thermostats by a few degrees or by cycling air conditioning compressors 50% per
hour. The participants have the flexibility of overriding the curtailment events at the
thermostat level.

The program outreach efforts included direct mailings. bill inserts, telemarketing,
newspaper advertisements, door-to-door marketing, participant rewards (referral)
program, and various print publications. LIPA provided 24/7 customer support through a
call center and overnight emergency line support for the program. In addition, LIPA
thanked participants by sending pre-season mailings which also included instructions on
how to set thermostat for the summer season. By the end of 2007, the program had
33,859 participants and achieved demand savings of close to 50.7 MW.

Sources:

http://www . lipower.org/pdfs/cei/annualQ7.pdf
htip://www._lipower.org/pdfs/cei/2003biennal.pdf
http://www._lipaedge.com/news.asplarticleid=27

(b) Florida Power & Light- Residential On Call Program

Florida Power and Light offers the largest residential Direct l.oad Control (DLC)
program in the country, called ‘Residential On Call’. Currently, the program has been in
place for over I5 years. It enables the utility to occasionally cycle off select major
appliances at a customer house for short period of time, during emergency periods. The
appliances that can be controlled are conventional electric water heaters, central electric
air conditioning, swimming pool pumps, and central electric space heating. Average
incentive provided (0 a customer is $45/year. If a customer signs up for all options (that
includes all major equipments), he/she can receive up to §137/year. The program is called



on an average 3 Lo 5 umes a year for load control. During hurricanes (and other
emergency conditions), the program can sometimes be called up to 8-9 days in a row.
Customer notification takes place by a glowing light on the transponder during the time
the program is being called. Also. a customer can call the utility ‘call center’ and a “voice
recorded” message notifies them of the event.

In delivering the program to its customers- the utility undertakes marketing and customer
recruitment, while electrical contractors undertake equipment installation at the customer
site. A variety of methods are used for customer education and outreach. It includes bill
inserts, direct mail, customer visits by utility representatives for conducting energy
audits, media coverage, word-of-mouth, and email campaigns to sign up on the web.
Over a period of time, program experience shows which strategies work the best.
Customer service 1s provided through a 1-800 customer service number.

Source:
htips://app.fpl.com/secure/forms/oncall.shiml

(¢) Pacific Gas & Electric (PG&E) - SmartAC Program, California

PG&E offers the SmartAC program, which is a direct load program, to its residential and
business customers. The program uses paging signals to control participants’ air
conditioners during times of peak demand in the summer season. A control device, which
is either a switch or a programmable thermostat, is installed at the participant’s residence
or business. The participants can choose the type of control device they wish to install.
Demand reduction is achieved either by raising the thermostat temperature setting up to
four degrees or by cycling the air conditioner on and off at a regular intervals, generally
at 15 minutes. Residential customers with central air conditioning or heat pump and smatl
business customers with central air conditioning unit or heat pump, with loads under 200
kW, are eligible to participate in the program. Participating customers receive a one-time
$25 reward. In addition, those participants who choose to install thermostats receive a
free programmable communicating thermostat.

PG&E manages the overall program including marketing the program to its customers
and initiating control events. A third party is responsible for enrolling customers,
scheduling installations, installing control devices, and addressing customer issues on a
program hotline. The program is marketed through direct mailings, telemarketing, media
events, and bill inserts. It was started in spring 2007, and by January 2008, there were
around 26,000 participants with installed devices and another 22,000 participants enrolled
and waiting for devices to be installed.

Sources:
http://www.pee.com/myhome/saveenergymoney/energysavingprograms/smartac/
http://www.calmac.ore/publications/SmartAC_Load_Impact___Final 4-24-

2008 _v3_0l.pdf




II Residential Super Peak TOU

(a) Alabama Power — Residential Rider Critical Peak Pricing (CPP), Alabama

Alabama Power offers a Critical Peak Pricing Rider to its residential customers. The rider
is available only to customers who are enrolled under a Time-Of-Use rate offered to
residential customers, and who are active participants in the company’s SmartPOWER
program of the company. Alabama Power’s SmartPOWER program combines a TOU
rate with the CPP component and two-way communicating programmable thermostats
with web access capabilities.

The rider is applicable for the months from June 1 to September 30 every year. The total
number of hours during which critical peak events are called may not exceed 120 hours
every year. During a critical peak period, which may last from 1 to 5 hours, participating
customers are charged critical peak rates for energy use. The on-peak period charge,
effective from 12.00 noon to 7:00 p.m., Monday through Friday, is 13.0422 cents per
kWh. The critical peak period charge, which may occur at any time during the peak
period, 1s 30.5422 cents per kWh. The rider incorporates rate stabilization and
equzlization factor to adjust the kWh charges against the TOU Rate. Customers have web
access Lo control their thermostat settings and to choose a response to a critical price
signal. Critical price signals are sent via the web to the thermostat using 900 MHz paging
signals. Customers are notified via e-mail (if they enroll) and at the thermostat during a
critical price event. This program has been effective since June, 2008.

Sources:
hitp://www.alabamapower.com/pricing/pd{/cpp.pdf
http://www.aeic.org/load research/docs/4_SmartPOWER_Critical Peak Pricing (CPP)

PiloLpdf

Il Commercial/Industrial Direct L.oad Control

(a) Southern California Edison (SCE) — Commercial Summer Discount Plan, California

SCE offers the Summer Discount Plan to its commercial customers during summer
months from June 1 to October 1. As a part of the program, SCE provides and installs a
control device at participating customers’ central air conditioning (CAC) units. This
control device allows SCE to cycle air conditioning units on and off periodically by
sending radio signals. As a reward for participation, customers can earn credits on
summer electric bills. The credits depend on the capacity of CAC unit, amount of
cycling. and electricity usage of the customers. Currently SCE offers two types of
summer discount plans- Base Credit and Enhanced Credit. Under ‘Base Credit’, the
customer’s AC unit can be turned off for a maximum of 15 times per summer season,
with a limit of 6 hours per event. Under “Enhanced Credit’, the customer’s AC unit can
be turned off unlimited number of times during the summer season, with a limit of 6
hours per day. The three cycling options are- 30%, 50% and 100%. The details regarding



discount plans, program enrollment, and eligibility criteria can be accessed on the
program website.

Source:
http://www.sce.com/summerdiscount/summer-discount-plan.htm

(b) San Dieso Gas and Electric (SDG&L) — Summer Saver Program, California

Under the Summer Saver Program, SDG&E installs a control device on the participating
customers’ air conditioning units which allows cycling of the units on and off for few
hours on limited numbers of days during summer. In exchange, customers earn annual
electric bill credit as reward for program participation. Customers have a choice of four
participation levels with variations in cycling strategies and limitations on number of
event days. The credit varies with the type of participation option. The details on all four
options are available at the program website link provided below.

Source:
hitp://www.summersaverprogram.com/business.hunl

IV Commercial/Industrial Super Peak TOU

(a) PG&E Critical Peal Pricing Program, California

PG&E’s commercial and industrial customers can receive a discounted rate year round by
participating in the Critical Peak Pricing (CPP) Program. Customers who participate in
the CPP program pay higher rates on CPP event days, which can go up to a maximum of
12 days during summer from May 1 to October 31. The rates are higher from 3 p.m. to 6
p.m. and are moderate from noon to 3 p.m. on CPP event days. PG&E notifies
participants about CPP events days on a day-ahead basis by noon. Participants benefit by
shifting their demand to non-critical periods on CPP event days. As an incentive for
participation, customers receive electricity bill credits during summer months. They can
also avail of the optional rate protection plan which prevents participants from paying
more than tkey would have under the previous rate in which they are enrolled, during the
first twelve months. The program website lists the eligibility criteria and participation
process for the program.

Source:
hitp://www.pge.com/mybusiness/energysavingsrebates/demandresponse/cpp/index.shtml

(b) SCE Laree Business — Critical Peak Pricing Program, California

SCE’s Critical Peak Pricing (CPP) Program offers rate discounts to business customers
for shifting or reducing electricity demand during critical peak event days in summer.
This is an optional rate available to business customers already enrolled under existing
TOU rates. CPP events are activated during the months of June-October between noon to
6 p.m. CPP event days are limited to 12 per summer season. Two participation options



are available- CPP-Volumetric Charge Discount (CPP-VCD), and CPP-Generation
Capacity Charge Discount (CPP-GCCD). CPP-VCD is applicable to customers with 200
kilowatts (kW) or greater demand. CPP-GCCD is applicable to customers with demands
of 500kW or greater. As an mcentive for participation, customers receive electricity bill
credits during summer months. They can also avail of the optional rate protection plan
which prevents participants from paying more than they would have under the previous
rate, during the first 12 consecutive months of participation. The program website Jists
the eligibility criteria and participation processes for the program.

Source:
http:// www.sce.com/b-rs/large-business/cpp/critical-peak-pricing.htm

V DR Aggregator Contracts

(a) Rocky Mountain Power — Cool Keeper Program, Utah

Rocky Mountain offers Cool Keeper, a direct load control program for its residential and
small commercial and industrial customers. The program offers cash incentives up to $40
for program participation and web programmable thermostats or digital cycling units for

controlling/cycling the air-conditioning load during the peak periods.

The utility has hired a third party to implement the program in a specific territory of
Utah. This third party is responsible for program implementation including marketing,
customer recruitment, hardware installation, operation and maintenance. The third party
is responsible for delivering a demand savings of 90 MW over a period of 1G years. The
utility only pays for the measured verified load reduction to the third party. The program
1s has been in operation since 2003.

Sources:
hitp://www.coolkeeper.net/index-biz.html
http:// www.comverge.com/knowledge-support/casestudy/PacificorpCaseStudy.pdf

VI Distributed Energy Resources

(a) NYSERDA - Existing Facilities Program - Combined Heat and Power (CHP)
Performance Based Incentives, New York

Through the Existing Facilities Program, NYSERDA offers incentives for the
installation of clean, efficient, and commercially available CHP Systems that provide
summer on-peak demand reduction. Performance based incentives are calculated based
on summer on-peak demand reductions (kW), energy generation in kWh, and fuel
conversion efficiency of CHP systems. Commercial CHP systems that are based on
reciprocating engines or gas turbines, with a 60% annual fuel conversion efficiency, are
eligible for incentives. In addition, the CHP system should supply at least 75% of
generated electricity on-site and have a NOx emission rate less than [.6 Ilbs/MWhr.
Incentives are capped at $2,000,000 per CHP project and may not exceed 50% of the



project cost. Projects involving installation of CHP systems with greater than 250 kW
capacity or addition of CHP systems with greater than 250 kW capacity to existing CHP
system are eligible for the program. Also, there are penalties in terms of incentive
reduction for non performance with respect to agreed upon demand reduction and system
specifications. The program website includes information on incentive details, program
participation procedures, and other eligibility criteria for the CHP systems.

Source:
hitp://www.nvyserda.org/proerams/Existing Facilities/chp.html

(b) San Diego Gas & Electric's (SDG&E's) Standby Generator Program, California

Under this program, SDG&E offers incentive to commercial and industrial customers for
operating their standby generators during peak demand periods. The utility offers two
programs under this umbrella: Peak Generation Program and ClenGen Program.

The ‘Peak Generation Program’ provides customers with an interval data recorder and an
online energy management tool. Customers are offered incentives at a rate of $0.35/kWh
bill credit, for volunteering backup generator operation during peak demands. The
‘ClenGen Program’ provides incentives to customers for upgrades to generators, in
exchange for allowing SDG&E to use these generators during peak demand periods. The
utility retrofits the generators with backend emission controls, and also provides funds for
operation and maintenance as well as pays for the fuel costs for operating generators
during peak periods. SDG&E manages these two programs through a third party. The
program website includes information details on participation process and eligibility
criteria for participation in these programs.

Source:
hitp://www.sdee.com/business/esc/documents/sbgp _factsheet.pdf

© Portland General Electric (PGE) - Dispatchable Standby Generation, Oregon

PGE offers the Dispatchable Standby Generation program to its commercial and
industrial customers having standby generators of capacity 250 kW and above. Through
this program, PGE networks participant’s generator to PGE’s communication and power
control systems, and operates the standby generators for up to 400 hours annually to meet
peak power demands. In exchange, PGE pays for the fuel and maintenance costs of the
generators, and installs necessary control and communications hardware at the participant
site. In addition, PGE also provides fuel storage facilities, if needed. The program
includes detailed information on eligibility criteria and participation process.

Source:
www.portlandeeneral.com/business/large _industrial/dispatchable generation.aspx




VII Permanent Load Reduction

Minnesota Power: Commercial Controlled Access/Storage Heating

Minnesota Power offers a Controlled Access/Storage Heating rate to its
commercial/industrial customers, which allows customers to store energy during off-peak
periods for meeting energy requirements during peak periods. During the time period of
11l p.m. to 7 a.m., when electricity costs as well as system demands are low, special
energy storage equipment turns on and stores energy for the rest of the day. An energy
storage system may consist of thermal storage room units, a central storage furnace, a
central hot water system or slab heat. The electricity required to energize these systems is
switched on only between 11 p.m. to 7 a.m. The utility offers an electricity rate of 3.2-3.5
c/kWh for use during off-peak periods along with a 7.5% interim increase and a $10
monthly service charge.

Source:
http://www.mnpower.com/customer_service/cost_savings/commercial storage offpeak

heating.htm



APPENDIX F-6.

UNIVERSAL LIST OF MEASURES



UNIVERSAL LIST OF ENERGY EFFICIENCY MEASURES
RESIDENTIAL SECTOR

End-Use Energy Efficiency Measure
Cooling Air Conditioner - Central, Early Replacement
Cooling Air Conditicner - Central, Energy Star or better
Cooling Air Conditioner - Central, Maintenance
Cooling Air Conditioner - Central, Ductless Variable Refrigerant Flow
Cooling Air Conditioner - Room, Energy Star or better
Cooling Air Conditioner - Room, Removal of second unit
Cooling Air Conditioner, Evaporative Precooler
Cooling Air Conditioner, Proper Sizing of Equipment
Cooling Attic Fan, Installation
Cooling Attic Fan - Photovoltaic, Installation
Cooling Ceiling Fan, Installation
Cooling Dehumidifier
Cooling Natural Ventilation & Cooling
Cooling Thermal Energy Storage
Cooling Trees for Shading
Cooling Whole-House Fan, Installation
Heating Boiler - Gas, High Efficiency
Heating Boiler - Gas, Retrofit on Electric Heating
Heating Furnace - Gas, High Efficiency
Heating Furnace - Gas, Maintenance
Heating Furnace Fan, Electronically Commutated Motor
Heating Passive Solar Heating
Heating Radiant Heating

Heating / Cooling

Heat Pump - Central, High Efficiency Air Source

Heating / Cooling

Heat Pump - Central, Maintenance

Heating / Cooling

Heat Pump - Cold Climate Heat Pump

Heating / Cooling

Heat Pump - Room, High Efficiency Air Source

Heating / Cooling

Heat Pump, Geothermal or Water Source

Heating / Cooling

Heat Pump, Solar System

HVAC Ducting, Insulation

HVAC Ducting, Repair and Sealing
HVAC HVAC System, Zoning

HVAC Thermostat, Clock/Programmable

Building Envelope

Building Massing/Orientation

Building Envelope

Ceiling Height Variation

Building Envelope

Displacement Ventilation / Raised Floor

Building Envelope

Doors, Storm and Thermal

Building Envelope

External Shades or Overhangs/Fins

Building Envelope

Glazing, Selection by Orientation

Building Envelope

Infiftration Control (caulk, weather strip, etc.)

Building Envelope

Insulaticn, Aerogel

Building Envelope

Insulation, Ceiling

Building Envelope

Insulation, Ceiling + Radiant Barrier

Building Envelope

Insulation, Foundation

Building Envelope

Insulation, Wall Cavity

Building Envelope

Insulation, Wall Sheathing

Building Envelope

Roofs, High Reflectivity

Building Envelope

Room Surface Reflectance

Building Envelope

Windows, Aerogel Insulation

Building Envelope

Windows, Install reflective film

Global Energy Pariners, LLC
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UNIVERSAL LIST OF ENERGY EFFICIENCY MEASURES
RESIDENTIAL SECTOR

End-Use Energy Efficiency Measure

Building Enveiope Windows, High Efficiency/Energy Star
Building Envelope Windows, Layout Alternatives
Building Envelope Windows, Shading

Lighting Compact Fluorescent Lamps

Lighting Compact Fluorescent Lamps, Outdoor
Lighting Fluorescent, T5 Lamps and Fixtures
Lighting Fiuorescent, T8 Lamps and Fixtures
Lighting Fluorescent Torchieres

Lighting Halogen Cap Lamps, Indoors

Lighting High Pressure Sodium Lamps, Outdoor
Lighting Incandescent Lamps, Advanced

Lighting Incandescent Lamps, Advanced - Outdoor
Lighting Incandescent Lamps, Coated

Lighting Incandescent Lamps, Reduced-Wattage
Lighting LED, White

Lighting LED, White - Outdoor

Lighting Low Pressure Sodium Lamps, Outdoor
Lighting Metal Halide, Outdoor

Lighting Outdoor Lighting - Photovoltaic, Installation
Lighting Photosensor Control - Lighting, Outdoor

Water Heating

Faucet Aerators

Water Heating

Hot Water System Pumps, High Efficiency

Water Heating

Pipe - Hot Water, Insulation

Water Heating

Showerheads, Low-Flow

Water Heating

Water Heater - Electric, High-Efficiency

Water Heating

Water Heater - Gas, High-Efficiency

Water Heating

Water Heater, Heat Pump

Water Heating

Water Heater, Ground-Source Heat Pump

Water Heating

Water Heater, Tank Blanket/Insulation

Water Heating

Water Heater - Electric, Tankless

Water Heating

Water Heater - Gas, Tankless

Water Heating

Water Heater, Thermostat Setback

Water Heating

Water Heater, Timer

Water Heating

Water Heating, Drainwater Heat Recovery

Water Heating

Water Heating, Heat Trap

Water Heating

Water Heating, Hot Water Saver

Water Heating

Water Heating, Hot Water Storage

Water Heating

Solar Water Heating System

Appliances Clothes Dryer Duct Heat Recovery
Anpliances Clothes Dryer, Heat Pump

Appliances Clothes Dryer - Electric, High Efficiency
Appliances Clothes Dryer - Gas, High Efficiency
Appliances Clothes Dryer, Microwave

Appliances Clothes Dryer, Moisture Sensor
Appliances Clothes Washer, Energy Star or better
Appliances Clothes Washer, Horizontal Axis
Appliances Clothes Washer, Inverter-Drive
Appliances Clothes Washer / Dryer, Combination
Appliances Combination Ovens

Appliances Convection Oven - Electric, High Efficiency

Global Energy Partners, LLC

PECO EE/DR Potential Study
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UNIVERSAL LIST OF ENERGY EFFICIENCY MEASURES

RESIDENTIAL SECTOR

End-Use Energy Efficiency Measure
Appliances Convection Oven - Gas, High Efficiency
Appliances Dishwasher, Energy Star or better
Appliances Freezer, Compact
Appliances Freezer, Energy Star or better
Appliances Home Electronics - Copier/Printer, Energy Star
Appliances Home Electronics - DVD/VCR/Audio, Energy Star
Appliances Home Electronics - Monitor, Energy Star
Appliances Home Electronics - Personal Computer, Energy Star
Appliances Home Electronics - Television, Energy Star
Appliances Home Electronics - Television, CEE 2
Appliances Home Electronics, Reduce Standby Wattage
Appliances Induction Stovetop
Appliances Range and Oven - Electric, Energy Star or better
Appliances Range and Oven - Gas, Energy Star or better
Appliances Refrigerator/Freezer, Early replacement
Appliances Refrigerator/Freezer, Energy Star or better
Appliances Refrigerator/Freezer, Energy Star (Advanced)
Appliances Refrigerator/Freezer, Maintenance
Appliances Refrigerator/Freezer, Multiple Drawers
Appliances Refrigerator/Freezer, Removal of secondary unit

Other Energy-Efficient Manufactured Homes (New Construction)

Other Energy Star Homes (New Construction)

Other Home Energy Management System

Other Passive Solar Design

Other Pool, Pump Timer

Other Pool, Solar Heating System

Other Smart Appliances

Other Solar Photovoltaic

Demand Response

Home Energy Management System

Demand Response

Time-of-use Meters

Demand Response

AM| Meters

Demand Response

Air Conditioners, Direct Load Control, Switch

Demand Response

Air Conditioners, Direct Load Control, PCT

Demand Response

Water Heaters, Direct Load Control, Switch

Global Energy Partners, LLC

6/9/2009

PECO EE/DR Potential Study
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UNIVERSAL LIST OF ENERGY EFFICIENCY MEASURES

COMMERCIAL SECTOR

End-Use Energy Efficiency Measure
Cooling Air Conditioner - Packaged, High-Efficiency
Cooling Air Conditioner - Packaged, Ductless Variable Refrigerant Flow
Cooling Air Conditioner - Packaged, Maintenance
Cooling Air Conditioner - Room, Energy Star or Better
Cooling Air Conditioner, Proper Sizing of Equipment
Cooling Air Curtain Doors
Cooling Attic Fan - Photovoltaic, Installation
Cooling Chilled Water, Reset
Cooling Chilled Water, Variable-Flow System
Cooling Chiller - Air-Cooled, High-Efficiency
Cooling Chiller - Water-Cooled, High-Efficiency
Cooling Chiller - Variable Refrigerant Flow
Cooling Chiller, VSD Centrifugal
Cooling Cooling Tower, High-Efficiency Fans
Cooling Cooling Tower Water to Chilled Water
Cooling Condenser Water, Temperature Reset
Cooling Economizer, Installation
Cooling Natural Ventilation & Cooling
Cooling Solar Thermal Absorption Cooling
Cooling Thermal Energy Storage - Cooling
Cooling Trees for Shading
Heating Boiler - Gas, High Efficiency
Heating Furnace - Gas, High Efficiency
Heating Furnace - Gas, Maintenance
Heating Heat Recovery From Chiller / Refrigeration
Heating Hot Water, Reset
Heating Hot Water, Variable-Flow System
Heating Passive Solar Heating
Heating Radiant Heating

Heating / Cooling

Heat Pump - Air-Source, High-Efficiency

Heating / Cooling

Heat Pump - Air-Source, Maintenance

Heating / Cooling

Heat Pump - Cold Climate Heat Pump

Heating / Coaling

Heat Pump - Room, High Efficiency

Heating / Cooling Heat Pump, Geothermal or Water Source
Heating / Cooling Heat Pump, Multizone

HVAC Decoupled Outdoor Air Path

HVAC Ducting, Insulation

HVAC Ducting, Repair and Sealing

HVAC Energy Management System

HVAC Exhaust Hoods - Cooking, Sensor Control

HVAC Fans, Energy-Efficient Motors

HVAC Fans, Motor Downsizing

HVAC Fans, Reduction in Flow Rate

HVAC Fans, Variable Speed Control

HVAC HVAC Retrocommissioning

HVAC Pumps, Variable Speed Control

HVAC Thermostat, Clock/Programmable

HVAC Variable Air-Volume Systems

HVAC Ventilation, CO2-Controlled

Global Energy Partners, LLC

6/9/2009

PECO EE/DR Potential Study
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UNIVERSAL LIST OF ENERGY EFFICIENCY MEASURES
COMMERCIAL SECTOR

End-Use

Energy Efficiency Measure

HVAC

Ventilation, Pre-Conditioned Air

Building Envelope

Building Massing / Orientation

Building Envelope

Ceiling Height Variation

Building Envelope

Displacement Ventilation / Raised Floor

Building Envelope

Enclose Loading Docks with Shelters/Seals/Cuntains

Building Envelope

External Shades or Overhangs/Fins

Building Envelope

Glazing, Selection by Orientation

Building Envelope

Insulation, Aerogel

Building Envelope

Insulation, Ceiling

Building Envelope

Insulation, Ceiling + Radiant Barrier

Building Envelope

Insulation, Wall Cavity

Building Envelope

Room Surface Reflectance

Building Envelope

Vestibule Doors

Building Envelope

Window Layout Alternatives

Building Envelope

Windows, Aerogel Insulation

Building Envelope

Windows, High Efficiency

Lighting Compact Fluorescent Fixtures

Lighting Compact Fluorescent Lamps

Lighting Compact Fluorescent Lamps, Outdoor

Lighting Daylighting Controls, Outdoors

Lighting Fluorescent, Delamp and Install Reflectors

Lighting Fluorescent, High Bay Fixtures

Lighting Fluorescent, T5 Lamps and Fixtures”

Lighting Fluorescent, T8 Lamps and Fixtures”

Lighting Fluorescent, Super T8 Lamps and Fixtures”

Lighting Halogen Cap Lamps, Indoors

Lighting High-Pressure Sodium Lamps

Lighting Incandescent Lamps, Advanced

Lighting Incandescent Lamps, Advanced - Outdoor

Lighting LED, White

Lighting LED, White - Outdoor

Lighting LED Exit Lighting

Lighting LED Street Lighting

Lighting LED Traffic Lights

Lighting Lighting Retrocommissioning

Lighting Low Pressure Sodium Lamps, Outdoor

Lighting Metal Halide, Outdoor

Lighting Metal Halide Lighting with Pulse Start

Lighting Microwave sulfur lamps (with light guides)

Lighting Occupancy Sensors

Lightin Outdoor Lighting - Photovoltaic, Installation (parking lofs)
gnting ghting

Lighting Task Lighting

Lighting Time Clocks and Timers (lighting)

Water Heating

Faucet Aerators

Water Heating

Pipe - Hot Water, Insulation

Water Heating

Water Heater - Electric, High-Efficiency

Water Heating

W ater Heater - Electric, Tankless

Water Heating

Water Heater - Gas, High-Efficiency

Water Heating

Water Heater - Gas, Tankless

Global Energy Partners, LLC

6/9/2009
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UNIVERSAL LIST OF ENERGY EFFICIENCY MEASURES

COMMERCIAL SECTOR

End-Use

Energy Efficiency Measure

Water Heating

Water Heater, Heat Pump

Water Heating

Water Heater, Ground-Source Heat Pump

Water Heating

Water Heater, Install Timer

Water Heating

Water Heater, Tank Blanket/Insulation

Water Heating

W ater Heater, Thermostat Setback

Water Heating

Water Heating, Chiller Heat Recovery

Water Heating

Water Heating, Heat Trap

Water Heating

Water Heating, Hot Water Saver

Water Heating

Water Heating, Hot Water Storage

Water Heating

Water Heating, Low-Flow Nozzles

Water Heating

Solar Water Heating System

Refrigeration

Compressor, High-Efficiency

Refrigeration

Compressor, Parallel Unegual

Refrigeration

Compressor, Multi-plex

Refrigeration

Controls, Anti-Sweat Heater

Refrigeration

Controls, Floating Head Pressure

Refrigeration

Glass Doors, Installation

Refrigeration

Reach-In Coolers and Freezers

Refrigeration

Walk-In Strip Curtains, Installation

Other Hotel Guestroom Controls (occupancy)

Other Comprehensive Retrocommissioning

Other Cooking Equipment, High Efficiency

Other Icemaker, High Efficiency

Other Integrated Design Process for New Construction
Other Office Electronics - Copier/Printer, Energy Star
Other Office Electronics - Copier/Printer, Supersavers
Other Office Electronics - Monitor, Energy Star

Other Office Electronics - Monitor, Sugpersavers

Other Office Electronics - Personal Computer, Energy Star
Other Office Electronics - Personal Computer, ClimateSavers
Other Office Electronics - Personal Computer, Supersavers
Other Office Electronics - Server, Energy Star

Other Office Electronics - Server, Supersavers

Other Office Electronics - Other Electronics, Energy Star
Other Office Electronics - Other Electronics, Supersavers
Other Partition Variations / Workstation Layout

Other Passive Solar Design

Other Powerstrip with Occupancy Sensor

Other Solar Photovoltaic

Other Transformer, High Efficiency

Other Vending Machine, High Effciency

Demand Response

Energy Management System, Whole-Facility

Demand Response

Energy Management System, Packaged HVAC

Demand Response

Lighting, Dimmer Control System

Demand Response

Load Control Relay Switch

Demand Response

AMI Meters

Demand Response

Real-Time Meters

Demand Response

Air Conditioners, Direct Load Control, Switch

Demand Response

Global Energy Partners, LLC

6/9/2009
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UNIVERSAL LIST OF ENERGY EFFICIENCY MEASURES
COMMERCIAL SECTOR

End-Use

Energy Efficiency Measure

Demand Response

Water Heaters, Direct Load Contral, Switch

Demand Response

Direct Load Control, Other End-Uses

Distributed Generation

Microturbines

Distributed Generation

Fuel Cells

Distributed Generation

Reciprocating Engine Generators

Global Energy Partners, LLC

6/9/2009
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UNIVERSAL LIST OF ENERGY EFFICIENCY MEASURES
INDUSTRIAL SECTORS

End Use

Energy Efficiency Measure

Process Heating

Direct-Arc Melting

Process Heating

Direct-Resistance Melting

Process Heating

Electron Beam Heating

Process Heating

Heat Cascading

Process Heating

Heat Recovery

Process Heating

Heat Transformers

Process Heating

Autothermal Reforming

Process Heating

Industrial Process Heat Pumps

Praocess Heating

Indugction Curing

Process Heating

Process Heat Recovery

Process Heating

Induction Heating

Process Heating

Infrared Drying and Curing

Process Heating

Insulated Surfaces

Process Heating

Microwave Heating

Process Heating

Radio Frequency

Refrigeration

Speed Control: Variable Frequency Drive

Refrigeration

Speed Control: Magnetic Adjustable Speed Drives

Refrigeration

Repair Refrigerant Leak

Refrigeration

High Efficiency Refrigeration

Boilers High-Pressure Condensate Return System
Boilers Speed Control: Variable Frequency Drive
Boilers Speed Control: Magnetic Adjustable Speed Drives

Air Compressor

Compressor Replacement

Air Compressor

Air leak Reduction

Air Compressor

Waste Heat Recovery from Air Compressors

Air Compressor

Compressed Air System Improvements

Air Compressor

Piping Retrofits

Air Compressor

Filter Changes

Air Comprecssor

Pressure Controls/Reductions

Air Compressor

Purge Controls for Desiccant Dryers

Air Compressor

Sequencers

Air Compressor

Systemn Optimization

HVAC Cooling Tower, High-Efficiency Fans
HVAC Speed Control: Variable Frequency Drive
HVAC Speed Control: Magnetic Adjustable Speed Drives
HVAC Cooling Tower Efficiency Improvements
HVAC Clock/Programmable Thermostat
HVAC Duct Insulation
HVAC Chilled Water Reset
HVAC Duct Repair and Sealing
HVAC Energy Management System

Lighting Daylighting Controls - Outdoors

Lighting T5/Electronic Ballasts

Lighting T8/Electronic Ballasts

Lighting Halogen Lamps: Indoor

Lighting High-Intensity Discharge Lamps

Lighting High-Pressure Sodium Lamps

Lighting LED Exit Lighting

Global Energy Partners, |.LC

PECO EE/DR Potential Study
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UNIVERSAL LIST OF ENERGY EFFICIENCY MEASURES
INDUSTRIAL SECTORS

End Use Energy Efficiency Measure
Lighting Super T8 Fluorescent Lamps
Lighting Time Clocks and Timers (lighting)

Industry-Specific Processes

Electrolysis - Membrane Separation

Industry-Specific Processes

Fine Bubble Diffusers

Industry-Specific Processes

Furnace Upgrades

Industrv-Specific Processes

Sludge Reduction Technigues

Industry-Specific Processes

Efficient Baghouses

Industry-Specific Processes

Soil Moisture Monitoring and Services

Industry-Specific Processes

Ultrasonic Cleaning

Industry-Specific Processes

Water Management System Improvements

Industry-Specific Processes

Speed Control: Variable Frequency Drive

Industry-Specific Processes

Speed Control: Magnetic Adjustable Speed Drives

Industry-Specific Processes

Chilled Water Pipe Insulation

Industry-Specific Processes

Steam and Hot Water Pipe Insulation

Industry-Specific Processes

Electrolytic

Industry-Specific Process

Microwave Dryer

Industry-Specific Process

Milkhouse Heat Reclaimer

Industry-Specific Process

Automatic Milker Takeoffs

Industry-Specific Process

Variable Speed Vacuum Pumps

Industry-Specific Process

Tractor Heater Timers

Industry-Specific Process

Low-Pressure Irrigation

Industry-Specific Process

Livestock Waterer

industry-Specific Process

Milk Precoolers

Other Comprehensive System-Level Optimization
Other Efficient Fans

Other Fan Flow Control

Other High Efficiency Transformers

Other Irrigation Improvements

Other High Efficiency Material Handling Systems
Other Motor Downsizing

Other Proper Motor Sizing

Other Motor Rewind Training/Standards

Other Steam Trap Maintenance

Other Power Factor Improvements

Other Process Optimization (DO monitors)
Other Pumping System Optimization

Process Equipment

Premium Efficiency Motors

Process Equipment

Speed Control: Variable Frequency Drive

Process Equipment

Speed Control: Magnetic Adjustable Speed Drives

Demand Response

Energy Management System, Whole-Facility

Demand Response

Energy Management System, Packaged HVAC

Demand Response

Lighting, Dimmer Control System

Demand Response

Load Control Relay Switch

Demand Response

Time-of-use Meters

Demand Response AMI Meters
Distributed Generation Microturbines
Distributed Generation Fuel Cells

Distributed Generation

Reciprocating Engine Generators

Global Energy Partners, LLC

6/9/2009
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APPENDIX F-7.

QUALITATIVE SCREEN OF MEASURES



2171 abed

[VELT R 131} =T}

uaasas Aujigeorjddeu)

6002/6/9 O 'sisuleg ABisug (eqoD
s, duind 1eaH ajewl 07 - dwnd 183 Buiea 2
A d 1B9H J1ewiD PIod d H / Buiteay 6
$9, + + BoUBLSIUEW ‘[BIUR) - dwngd 19 Buioo 8z
A e ‘[eiue) d H | Buneap
s + + aonos Jiy Asusi BiH ‘1BauaD - duingd 13 Buieeo
A E S Jiy Aduaiyg ubiH o d 1B2H / Buiean L2
‘Bunesy
[BluawWa|ddns 10§ pasn YuUn SUOR-PUBIS B Jo uondaoxa|
Byl yum 'ma) Auaa s110108S [eluapisal ayy ul ABojouyos) - X waisAs BunesH (paiesul) wepey Bunean 9z
SIJL Jo AlIGE|BAR 1SMIBLL S| "I0I38S EI0seWWeo)
3y} Joj sinsesw sieudosdde auow e s ABojpuyost sIyLE L
‘(601
wmOH) aunsesw ,subBisag UOHIMIUOS MEN PEJUBADY, Sap Buneey Jej0g anissed Bupeay 74
Byl |0 ued SE PaZA[RUER 8qQ (IIM SINSESW SIY]
“JUB1SIXS-UOU 1SOW(e St suoheoydde Jo0ss 55 T Biise
|enuapisal Joj ABojouyoal 1L O AYJIJEIEBAR 193BW BY | = 10W paiey DAYl |3 "ueq E] oH e
+ + BuneaH ould8|3 UO NoRY "SEE) - BBLINS Buneay £z
"Jj0 1NUS 201185 8D Jial) pey ] ] j =
BABY JBUY) SIBWOISND SWOIUI-MO] SO} §1 BINSEBW S| L& * BRI HISIsSHAROsE. FRD) - SORUIng i .
ansesw paepi-sed e s sy | + + X SOUBUBIUIBY 'SBD) - 20BN BunesH 1z
(gg moY
285) Buiyoums seE 01 2LI08(5 j0 salcadsIad BU WOy, SaA + + fouany3 ubiH 'sen - acewn Buneay 02
Ajuo pazAlEUE puB PIZUBIOBIBYD 34 [IM 2INSESLW S|
SIL + + Buneay suiza)9 uo Yohey 'sen - Japog Bueay 61
‘(61 Moy
sas) Buiyaims seb 01 ouzege jo anoadsiad syl Wwolj saA + + fousiay3 ubiH ‘seq - 1sjiog Buneay gl
Ajuo paZAIEUE PUR PAZUIDBIBYD 3 ||IM 2INSBBLW SIY |
+ + UONE|(RISU| 'UBL 3SNOH-3JOUM Buioon Ll
-0l "Wbiay buippnal ;
yBlay ‘uoyeDo) ‘adAl aeil B LINS ‘sioloey aymads-aus) L + X Buipeys o} saa1) Buoon 91
0] anp B[JEUILLSISPUI SIE 2INSeaW SIy Wwouj sBuneg )
watsxa
-UOU }SOWIE §] JOIOaS [BRUapISal 38U} Ul ainseaw syl ; 3 Sheiow KEisus sl Biiees 5i
10 Aulige|iBAR 1)IBW BUL "I9S [BIIBUILOD BUL JOJL :
ainseauw ateudosdde aiow e si abeiois ABiaus RWIBY |
(604
MOH) sunseaw ,subisag uonaniuoD Map PIoUBARY,! SaA + BUiio0g B UCHBIUSA [BIMEN Buyoon v
3yl jo ued SE pazA[BuUR B [m InSeaw Sy
SaA * + laypiunyag Buyoon el
SaA + uone|eisu| ‘ue4 Bupan Buloon 2L
SaA UONE|[BISU| ‘DIBLOACIONd - UBL JlY 00D L
S3A UCNE|BISU| ‘UBS DY Buijoon ot
‘(601
oY) aunsesw subisaq uononuoD map paduBADY, SBA + luawdinbg jo Burzig Jadold JBUONIPLOD Ay Bujoc 5
aul |0 ued se paziAjeue aQq (|imM SINSESW SIUL
"AollLs §03d
Ul SUCIIPUO? @1ewd 10} deudasdde ou st i snuy| X 1810009} d anleiodeAT ISUOIIPUOY) iy Buyoon 8
pue 'salewi)d AIp ui1saq suonouny Aiojouyoal syl &
+ UN PUO2SS jO [BAOWAY ‘LIOOH - J2UCIIpUCD Iy Bujoon z
+ + Janaq 1o Je1g ABiauT "Wooy - IBUoHIPU0D MY Buyoon 9
+ Juswaoejday Ape3 'WOOY - 18U LoD Iy Buioon S
mo(4 1uessbujaY SIqBUBA S5810NQ [BAUSD - JBUONIPUCY JIY Buioon t
+ + 2oUBUBIURK '[RIIUSD - JBUONIPUOD iy Buoon €
+ - 19184 40 JBig ABIBUT [BiIUa0) - JBUCIIDUOY) iy Buoon 2
“UMOP S$¥2EIQ 1USWEINDS a1 LauM Jo ay somias] :
suawdinbs auy jo pud sy te fuo wawdinba oyaH| o - wawaoe|day Aueg '|BAUaD - JBUOIPUOD MY Buioon 1
[esuas aBuBUS 0 Ajgyl| S4B SISLICISNI [BRUADISSY It i
e 9po)
LSUB3IDS SSUSE 1dadoy Aumep stujarg ‘Suonipuon _w.nua.ou_ kg pasnboy ainseay
SANRIEND PUE 146 0uz-uoN| sewaisny YyosL 2 vameoti e wooy | SESNSUMS | e auseitan | payeron-ses Ao A6, #
SHETT) Aaigeonddety 0 ATUIRAYON | (o ey | PHTIOEH | iy anseap AduI13y3 Ablduz IsN-puz Moy
ssed

HOLO3S TVLLNIAISIH —~ NIIHIS IHNSVIW ADNTI0I1443 ADHIN3




8l/g ebeg

6002/6/9 07 'siauped ABisu3 [BQojD
SaA + + siooping ‘Bunubn - U0 Josussaloud Bunubn 5
SBA uonelRIsy ‘oreyoscioyd - Bunybn Jooping Bunybn £9
SaA JoopINg ‘SpieH [een Bunybn 29
- + looping 'SdWET WNIPOS aINssald Mo Bunubr 19
J00pINQ - BUM 'a31|  Bunybn 09
suym ‘a7 Bunybn 65
Juaioyje-ABiaus asow aie sdwe| yuassason)) Pedwon) X aBRNEAM-PRINPaY 'SOWET 1U30SApUBDU| Bunybn 85
ueoys-Abisua aow ale sdwe) Jusasaion)) Pedwo)) X paeoq 'sdwe JuaosapuRIy| Bunybn g
weioye-Abaus aiow aue sdwe| Juassaony 1oedwod)| | X J00PING - PROUBADY ‘SAWET UssapUERIU| Bunubr 95
“uaoie-ABiaus aiow aie sdwe| Uassaiony 1wedwWo) . : X paoueApy ‘SdweT lWeIsapuey| Bupubin g5
- + SI0OPING ‘s Wipog ainssald uby Bunubn S
usdye-Abisus slow sue sdwe| wadssicnj) _
wedwoo 'Bunybl [enuspisas Joopul [eiauab so4) . "
¥ SI00 <sdwe] den usboje Bunyb:
‘syjauaq Aouaiole ABisus ou sk srey) Afensn pue £ * + X HO0RH) TR i ok €8
suogeadde Bunyby oyoads u) pasn 5 ABoouyoal siyLf 5
7 - S3J3IYU0] 1US0SBICNH Bunubn 25
+ + SaInXi4 pue sdwe g1 Watsaon|y Bunubn 53
+ + S3INXI4 PUB SAWET & 'UBISAIoNId Bunybn 05
+ + Jooping "sdweT Jusdsalonid Wwedwol Bunybn Bt
% + sdwen wadsasonid 10edwon|  Bunubn 8t
P sdojaaug
SBA + + Jeyg ABiaug/Aouainiyg YbiH 'SMOPUIp BLiing iv
+ + I} BAIDS|3) ([BISLY "SMOpU edoerug
S9A Wi 8An0S8! ([ejsul UM Buping 9t
: ] adopaug
‘SIQBJIBAR AJ[BIDIBLUWOD JON = uonensu| [ebosay 'SMopUIp Suiping St
: : ERCENTE]
+ + (sjooy 100D} Auandayey ubiy 'sjood Buiping i
. adoaul
"SUGHOMLSUDD Mau U) B|geddde Auo S1 ainseaw Syl S3A + * Buiuieays (e ‘LonEINsU) Buipjing &
z adojeaul
sap + + AURED M UOHEINSUIL o 14
uping
adojeau]
‘suon2nsues mau ul ygesydde Ajuo si ainseaw S| SaA + + uoliepunad ‘uolensu| a I
: 5 g adojaauz
SIA + Jauteg weipey + Buii@n ‘uonemsu| Buiping [0} 4
+ Bupag "uolieinsy adojau3 Bt
=4 * ) el Buiping
. sdojeaul
3|ge|ieA. AllBI2JaUIL0) JON - |ebosay 'uonensuf Suiping ae
w3 i mi = i TR R adojaAus r
sap + (012 "duis Jayieam "N|NEJ) [DALCD UONBIYIU| Buping 18
(601 adojaaugy
oY) ainseaw ,sufisaq UOKIMIUCY MEN PIDUBADY, SOA + sul4/sbueyand Jo sapeys (Bwsix3 Buping 9c
2l Jo ped se pazdfeue aq | auNseaw SiyL
+ + BLLAS B WIS 'SI00 ac0iaAu3 se
sa\ (BLLBLL PUB WIS 'S100| g
SaA T sy jaewleiBol4®0(0 TeIsouLaYL OVAH e
SaA + + Buness pue seday 'Bunang OVAH €
Feyy T T usneinsu| ‘Burang OVAH 23
+ + a0in 31BN JO [BULSLI0ST) ‘dund 182 Bureoq
S9A 2INGS JBIBA IO [BULBLI03D d 1eeH / Bunean [55)
+ + 22N0S iy Aoudidl GiH 'wooy - dwnd 189 BuleoD 4>
saj aunog Uiy Acuaoyg ybiy 'wooy - d 1BsH / Buneay -
0 apod
£sUB310 sweuan | 1dasay Munmey s suwompuoy | PR | (g paumbey | anseow
a en “lieny i SiQUUILLDIaPU] se8) Bujuaims i #
swewwog hn_snuu__wuw”w ABiouz-uon| soworsnd | L WBL | ooxuusnuon [ T | ong smambery |7 PSS | ParEfal-5ED ainseajy Aouoidiy3 ABlaug asn-pua | o
i UBVLOS PANRUIEND uaa1ag Aujiqeayddeu

HOL33S TTVLLNIdISAB ~ N33HIS IENSYIW ADNIIDIH43 ADYINT




B/ abed

6002/6/9 O7T71 ‘sieuped ABisug [ego|D
Aausniyg ybiy 'Ju0a|g - usaQ uonoaAucD| Seouelddy 06
BAU-ISUBAU| JaUSEA SBUDD|  saoueddy 68
+ + SIXY [RILOZUOH UBUSEM SaUI0|D|  Saoupiddy 83
+ + Janaq 10 RS Afllaug Jeusepn sayio)p|  seauelddy /8
ola ‘peayl J|elew 'siaddz VB Buwpoip] B
Ul felew yum swaige.d paisiuncoua sedAioi.d . = - sAemOoIN okl sayioD|  seoueiddy <]
sige|ear Ajerosawwod ou st ABopuyast siyLf e
Buiuoums sefb o1 sulsale |0 saloedsiad au Woyy
; + Aousio| B 'seD) - 18l SaUl0 sasue||dd!
AUO pIZAIEUER PUE PAZUSIIBIEYD B (1M 2INSEALW SIY | | e i Bl UOH © d seHeD 1cay S8
fuqeden UoHI3IBP aiNiSIOW yim padainbe
g Aouaiol 6 ‘'ou09i3 - 2Q Saulo saoue|dd
aie ey siakip SO0 JO SISISUCD 2unseaw Sy | ¥ & 103 UDH "8 Q SeuoD Iecy 8
"S|QElRAE AJ[BI0ISWIWOD Jou 5| ABojouyoa) sy | - - duwing yeay 1alig sayorn|  ssoue|ddy £g
3|gefIeAR Ajfe12iswiu0d 10u s ABojouya) Siu) | - Aaacoay eaH 19nQ JaliQ saylolny]  seouenddy 28
weysig Buneay e Jejos| Buiteap Jaep | L8
“AER
311 jo saw ¥ead-uou 1B Jatem Jayl Bueay Aq Asuouwl
Aue 3aeS 10U op A3 Ji 2INSBAW SIL UBWaIdWI 0] - X abrinig 1a1ep 101 ‘BunesH seepn| BuneaH ssem | 08
SIBWOISNT 22UIAU0S O} NP 8 PINOM )| "SIBWOISNI
[enuepisal 10} abieyo puBwep ¥ead ou S| alauL
“(¥UB1 BUl WOJ) IN0 mOj JATEM 10y pauemun)
sjusA=Id 1Byl aalen Aem-auo) del) 1eay pajeisuil + ba des] 1oy '‘BunesH isiean| BunesH Jaem | 62
-AI0joR) B Ujim 3100 ADESI[E SIB1BAY JGIEM I1SOW 1
"SUDRONUISUDO MU U] Sjgedljdde Ajuo S| ainseall Siy| sa\ - + Monooay leaH Jelemuesg ‘BunesH Jalem| Buneay Jeiepm | 82
SaA + + sewi | alesH Jalean| Bunesy ssiepm | 22
SBA + + HDBQISS 1BISOWIBY ) IaesH Jatep | Buneay seiem | 9z
‘Buiyoims seB 01 auioale o sAndadsIad BL WOl
+ sSapjue] 'SBD) - JalEay Jalepn | BunesH sale,
Ajuo pazA/RUR pUB PIZLAIOBIBYD B [|IM SINSBSLU SIY| SIA MUEL "SBD - JAIEaH M H L
‘spouad yead BUunp pUBLISp SUIDB(a L 8Sealaul
Ue Ul YNses Aensn jim JaIBaY I91em SSIPUB] JL108]8 LR + X SSapiURL 0u0a|T - JaieaH jaiep| BunesH seem | v
Ulim Ja1eay Js1em 0u10a8 (uel) piepuels e Buioeidey
+ + uanENSuUlaNuB|g yue ) JSEaH Jaiep | BuesH Jsiepm | €2
SOA duing 18aH 22IN0g-puncis) 1ajeaH Jatep | BunesH saep | 22
sap duing 1eay UsiEsH Jeiep| BunesH Jsiem | L2
Buiyoums seb o} oU28i3 J0 aadadsiad auy; waj
- Kouanag-ybi 'sen - Jalean saepm | Bunesy Jsie L
AUO pazAjBUR pUR PEZURLORJEYD 3G 2INSE8W S| i + ks 13-UDMH 'SBD H M H G
SOA + + Aousiay3-ubiH ouoar3 - saieaH Jaiep | Bunesy seiepn | 69
saj + - + + mol4-moT 'speayamoys| BunesH saem | 89
SBA + + UCNBINSU| "180ep 10H - 2did| Buneay Jareps | 29
“2/qifibau 2q 0) paJepisuod ]
s1 jenualod sBuiaes sy 01 uonnguiuod sainseaw|
SIU) 'SU0IaL ] SBLIOY ISOW Ul IUSIDIYNS SI SUBL &Yyl X Aouepiy3 ybiH “sdwnyg waisAs Jeiep 1oH| buieay ieiepm | 99
Wiy} 34Nssaud Jaiem ay | saduapisas U pesn sdwnd)
WSISAS JalBM J0Y JO UORBINIES MO| Alan B 1 @yl | £
+ + * sioleiay 19one4| Buneay ssiep | 99
1ige “ale apon
3 mhﬂww_hw ' supuag | idedoy “.a_ﬂ_q Aumey ._a”_.u_senw% “suonpuo) ..q.mﬁw.._nqﬂm fapesnbey | SINSEAN »
AR U2 {4hiaug-uon | Jawoisny Yoy L] 0 pougwadul | pa1BaW-SBS m
SUBWLOY Jhains oUEN sooiquopcuen | DO | tony sambay ainseay Asuapoiyg Abisug asn-puz o
S48 u2a.13g aAIBEND uaasog Anjiqesiddeu)

HO0103S TVLLNIAIS3Y - NIIBIS IYNSYIW AINTDI433 ADHIANI




sugeios passed samsesyy pZL 4o 101
59, 2UMS ‘[0AL0D PBOT 1WA 'sisleaH Jaie 85U0RSAY Al
A Youms ‘oau0g pee vaid HIBRM| o oiag |7
1OIUOT PROT 199410 'SIBUORIPUOY) It asuodsayy £
SBA 130d ‘1enuog peot 19a4Qg HpUOD Sy puewaq ra
<@, Youmg 10:u00 PEOT 199417 "SIl BN 221
A . il S puBWwag
S asuodsay
sa) BN INY|  oeien 12k
3 SIBISA BSN-jo-su osuodeoH 0
SOA W i 1 puewaq r4
E] WS /M WalsAS uawabeuey ABisul swoH Sucten] BLL
S8A IE1S-1 VBWS / 1SAS ¥ W AR puewsag
S3A JIBYOACIOYd JBIOS 1BYI0 gLl
SO dulsiamod UBWS 18I0 !
SWalsAS [0iIU0f i A
3yl yum sdoue|dde syl sa12I63U1 1BY) 193IBW pIULY 4
s & =5 e
E IS S| 2s0u) JaamoH s1anposd Jisy) ol sdiyd Lews wz SEIURICAV RIS e okt

jie1sul o1 Buiuwibag mou aie sisinornuew aouelddy R i
s walshg Buiesy Jejog '10od By Gil
SBA + + iewi) duing ‘lood JE ) wil
SOA BUIGINIOISNN BYO gLl
oA wasAg ewabeuep Abiaug swoy JBYlO 44

SUORDIUISUOD MaU Ul 9jqesidde Ajud St aunseaw siu) saA + (UononnsuoD MaN) sswoH seig Abieul 1B8y1o Lk
, 2 (uonaniisuoD) maN)
SLOWIMUISUOD MBU Ul 3jqeaydde Ajuo St aInseaw Sy SDA b SalWOoH painrjnuep way3-Abisug =Tl g] QL

‘SUONOMIISUCD mau Ul gjgedldde Ajuo s1 ainseaw siyL S9A subisaq) UCIONIISUOD) MSN PEJUBADY BUo 601

Wwn Aiepuooas 1o [eaoway tazasiduoieisbujed| seoueiddy | g0l
“§i9z2al| pue siojesabujall . Rk
[eraawwoo o} ateudodde aiow S aINSeaw Sy | x solueiiey ‘ozsalioeled|  sadlmddy 01
(pasueapy) se1g ABieu3 szeaiypoeiebujey| seoueddy a0l
Jayaq Jo Jeig ABisu] uszoaiguoiesabujey| seoueyddy | sol
wawadeidal Aue3] szesrdioieabuey|  seousiddy | 0L
-Buiyopms seb o) suy0aja Jo aAnoadsiad ay) Wwoyj .

AUD psZABUB PUB PSZUSIOBIBYD 34 |\ SINSB3W SIY] | S3A * + lensa o e ABIeVt "0~ UBAG Il bueH  spoeidcy. [ieat
SBA + + Janeq Jo Jeig ABsaug 'ouodlg - usap pue abuey| seoueddy 201
oA dolanols uonanpul| seoue|ddy 1oL
S9A + + abenep AQpueLS 2onpay 'soonos|3 swoH|  ssoueyddy | 001
S9A + + 2 33D 'UCISiAgla) - $21U0.B(T SWoH|  SPJuBKddy 66
SAA + + JE1S ABJau3 'UoISIAGID | - SOIUCHDA|T SWoH| Seouejddy 86
SaA + + 1215 ABupug 1endwo?) [BUOSIS - SOIUOND3|F swoH|  seouelddy L6
saj + + 1eg ABisug uouuop - SowoN08|g swo|  seouelddy 96
SaA + + Je1g ABiaug ‘oIpriy/HOA/AAG - So0N08[T swoy|  saduenddy B
SBA + + Jeig ABiaug uauudiaides - $91u009(3 sWoH| seouelCdy 6
SaA + + Jayieqg Jo Jeig ABiaug sezaai4| sasueddy €6
ECTN + + 1onaq Jo seis ABiaug aysemysig|  ssoueiddy 26

-Buyoums seb 01 oulDae JO aanoadsIad Byl WO .
Auo umw,km:m pue umw__mwum_mnu aq [Im Smsesw mf.m =2 RaUBR3 HBIH "SBD - UBAQ UOjPEAI0D|  saduelddy e
4Susaing sjyousg wdazoy Ange Aumew stunneg ico.nuﬂzuu (otaem o1 inonwwnm ainseay
Swawwod anneyeng pue |igauzuon| sewoisng | AV | Cuygey | SIS | weer | CHERES o pmsecsncun | poneret-se0 anseay Aouaioy3 ABreus osppua | *
Aunqeayddeuy ey o} yotew peg Aopim Apeainy H Moy
ssegd

uaalog aAIBYEND

uaasos Ayigeoyddeu)

HOL1J3S TVLLNIQIS3d ~ N33dJS 3dNSVY3IW AONTIDI443 ADHANI




81/ abeg

6002/6/9
“Jesl
dwnd ieay suy 01 anp sBuiaes puewep Aue Bunebau E + . fousia Bily '301n0S-51y - dwing 123} Buijcon
SNy pue ‘Buneay ou1dajs Aeyixne asn o1 sdwnd) A BI0HIF-UDIH "80In0S-iv dIEH] ) pugeay L
188y 2240} Aew Jaum sy Buunp slewo ploa sy
834 welsAg Bunesy (pasesjuf) wwepey Bunesy 9z
‘(€01 mod)
aunseauw subisaq uononUC) MaN PADUBADY, S3L Bun=ay 12105 anssed Bunesy Se
au) jo ued SE pazAeue aq |im 2NSeaW S|
SO + + WaISAS MO|4-3|qRUBA 121IBM 10H Bunesy VB
SaA + + 1559 JSIEM 1OH Buneay £z
‘sishjeue aseal e
-Ag-aseo e ul idaoxa peLILLSIa 8 Jouued [ejusod .
sBuiAes 2yl 01 UoANGUILGS ‘ai0jRisL L “sBuiAes
Qauanu ues ainyesadwa) sojem doo| Jasuapuosl] X uonesabljay /8|1y wol4 Aianodsy 1BaH Buneay 2
pue ‘ucnesol Jossaidwes ‘aumeledway puef
uoliEsado J6ssadWos SE YoNs sioloe) 2P0ads-als|
2KJeULLIERD 10U sue ABojouyas) siyl woly sBuiresh
‘INSeEaW pale|sl-sed B S siuL + + X SIUBUSIUIEY 'SEQ) - BDBLUNS Guneay \z
‘Buiyoums|
sef o} ouoals Jo saloadsiad syl wol) Auo SIA + + Aouamyg ubly ‘seo - aoeWwng Buneay o0z
peZAEUR PUB PAZUSITRIBYD B4 |IiM SINSESL SIY] |
“Buigoums|
seb o1 ou9ai8 o anndadsiad aul woij Ajug| SaA + + Aousioy3 ybiy 'seg - Jajog Buiesy 6L
pazAjBUR DUB PRZLBISBIELD B4 [IM BINSBELL S|
pauILLaap
2Q 10uued [elusiod sBuIABS [BOILIYIR 01 UCINGLILGCD
‘aiojsiayl e wbiey Buping ‘wbiay ‘uoieso)f + X Buipeys o) 5331 Buoon gl
‘adh) e sB yINs 'Si0308) oiyoads-aus oy anpjs
ajgeuwsIEp 1ou aue ABojouyoa siyl wioy sBuines
+ + Bulooy - sbeioig Abieuz uLBYL Buyoon 2l
aimew Aeosewwod jou st Abojouysa) sy - Buoony uondiosay [BULBY] JEI0S Buloon gl
(€01 moy)
aunsesw ,subissq UOHINIUOD MEN PROUBARY, + Buiioos B uONBIIUSA [BiNfeN Bujoon S
au}l jo Ued se pazA[BUB a0 [|Im BINSEALL SIL] |
SaA + UONE|[BISU| JBZILOUOIT Buijoon w1
saA + 1859 aiMeladwsa] ‘IS1ep, JOSUSPUOD Buyjcon sl
SOA T + SuB4 Asuapiy3-ubiy Jamoy Buyoon Buyoon 21
s9A + [ebnjuuand asA 42my0 Buyoo) L
oA pre + Aousioy3-UbIH ‘PRICOD-BIEM - J3JILD Bujoony ok
S =+ + Aousioy3-UBIH 'pRI0OD-AIY - J81I4D Buyoon 6
SIA + WISAS MO{4-3|QBUBA USIBM PRIIUD Bujoon 8
sa ) + + \os8y SIep PAIUD buijoon L
(gt mo)
JiNsesw ,SUlBLIND/SESS/SI8IeYS
ylim syooq Buipeo esopus, SAA a S100Q] UBUND Iy Buoon g
3y} Jo ued Se pazAlBuE aq |im 2UNSESW S|
(801 mop) amnseaw
LUDIONILOD MaN J0) $S8001d ubisaq paleibelul, S3) wewdinb3 jo Bulzig Jedoid “leucnipuos iy Buoon 5
ayl jo ued se pazieue ag BINSRIW S|
S9A + + lalag 10 Jeig AB1aug 'WOoY - JAUCHIPUOD JIY Bujeon P
S9A =+ + @ouRUBUIRY 'pPabeyord - JAUCHIPUOD NIy Buoon £
soA Mol 1uesabulay siqBUBA $SaNIeNQ ‘pabiexded - JBUOIIPUOD IIY Buoes z
SaA + Kouaii)|3-uyBiH 'pabesoed - isuciupucy iy Buyoon 1
apo3
] BUENE] 1das9 Ayniae- Auni sbutes |0 ‘suopipuog| (M1t o) ainsea)
a.:“.m.__n_._c pue ;m._w__._w._.Wz ..,aEEnMu _"_wn._hu__-“:q .“oM_ME i - el £ Semeiing Lnnﬂncﬁﬂwe_ 35.@:.»_23 #
suaWwWwoy el 20 oiEpEeAUON | o1 uawnpea | wna seanbow | G tlt Tl ainseay Asuajolyg Abiaug asn-pu3 Mol
ssed
Uuaa12g dAlRYEND uaa1as Aupigesnddeu)

HOL23S IVIDH3IWWOD -- NI3HIS 3dNSY3W AONIIQIH43 ADHANT




U3313g AAIEHIEND

uaalos Aujigeayddeu

S\ + + $I0109(jaY |[BISu| pue depq ‘uaosaiond Bunubn 86
Sa4 + + s100pINQ ‘sioilucg Bunubikeq Bunybn 85
S + + ICOPINQ 'SOWET Wadssianid 19BdwoD Bunybn Vil
SIA + + sdweT juaasalon|4 1oedwo) Bunybn 95
soA + + SEUNXIY WU20s8100|4 10edWwoD Buiybr 55
"SUCIOTUISUOD maU Ul fluc ajeudodde ag] " + B R adojsaugy
Op Aoy S| BINSEAW SIY) JOIISS [BIDIDWILIOT BY) JOd S2A SUBISHIT HRTH TSMOPUIM, Buiping ve
a|geeae AI21SWIWod JON - uolie|nsu| [960Iay ‘SMOPUIM adojenu3 €5
) == oAU
+ + (300 1009) Aunnoajjey ubiH ‘sjooy mck N 25
adojanu’
SaA + + AuARD [[2pn ‘uonensu| mc_,v_”'_mm [
. adopaug
sap + Jauseg weipey + Buys)d ‘uoneinsyj ey 05
3 adojaau]
+ + Buipes 'uongnsu) Briping (4
- . 5 K adojaaug
S|qeliEAR AJfBIDJSLILIOD 10N - jebosay ‘uoneInsy| Buiping 8
= s wau_w>:m
+ + sui4/sBuelang Jo sapeyS [Bwax] Buping %
adojaau]
s8A SUIBUND/SIERS/SIBNAUS UM Yoo BuipeoT ssojpul Buping 9t
(an0qE]
BE MOH) 3INSE3W ,SUUN My BN-9XEBW A1A0D8H s\ Iy PRUOIIPUOD-aid ‘UOIIBHIUBA OYAH Sp
B34, aU) jo ued se pazAleus 8q (|IM SINSESW iYL
Walshs uonR|UBA auL Jc} Josuss fouednoaoo — 4 o woiiue
ue Buiaey 0] 10e0u0d Ul iepunS S INSEALW S| A PRONUGT-20D "UORENLAA OVAH v
SaA + F SWaISAS SWNOA-IY JjQRUBA AVAH £
soA + ) S[qEWWEIBIJMI0ID IBISOULSY L OVAH Fi4
sa) + joaueg paads ajqeuen ‘sdwnd OYAH 152
saA T T o101 Agusiol3-ybiH ‘sdwngd OVAH o
wawdinbs mau o UCIE|EISUI 150D JOU = . R e
S0P ING 'SSIUALOE SIUBLSIUEBW PUB 0N aun) SIBA0D A ; 199 O¥AH OvAH 6e
HERUID b s siun Jiy dn-asew Alenoday 189
sipaum Adieyiua st ABojouyse) syl jo ejdwexa uy SaA uun Jiy dn-exen Y 1eaH OVAH ge
SO F T joauoy pesds siqeUEN 'SUBY OYAH 1€
oA T + sioon Jueiy3-ABiaug ‘sued OVAH 9€
wswysiqeisa Jad dy o1 o ‘pooy sad dy £ swnssy sap + PALeD J0SURS ‘BuINo0) - SPAOH 1SNBYXT AYAH SE
saA + welsAs wewabeuep ABlaug DVAH ve
= = e Buieas pue sizday ‘buiong DVAH £E
"UCHINSU
Bunanp pio [eas pue Jiedal & S| ainseaw aleudosdde e e
aiow v sBUPHNG BIDISWWIOD Ul HOMIINE DYAH wz + # X uopeinsu *Buiong QAH et
UG UOHBINSU| |[BISU) 0} @10BId pIBpUELS Apesile St o
. Bujoody
saA + + DINCS 191BAA 10 [BULIBYICRD) dwng 1eaH ) Buiiean [§4
Bunoo:
SaA + + Aouaioy3 ubiH ‘wooy - dwnd 1eaH \mcc: mmﬂ of
Buljcon
SIA dung leaH aeuwlD pion - duing ieaH / Buiiean 62
oSy
dwnd 1eay au 0} anp sbuines puewsp Aue Bunebau = " + SR LS BaiTERLRY - Ui - Buyoon
snyi pue ‘Buneay omoaje Aleyixne asn o) sdwnd A WG '82INOS-AIY = d 18eH j Buneay 8¢
1eay 3010; Aew saluiMm ay) Buunp alew)d plod au |
; 3
45093135 syyauag ydosay  [Amge-peay | Apmew _._ancﬂwum-u:_ e .._hwu-ﬁ_ucau Lmﬂ?«.ﬂuﬂw EH_”..?,_ ainseop
aanelenD pue [ABisuz-uoN | swoisn, REVRE] “ysa 40 poruowaidul | payejay-se! #
swawwoed v et et el e il MRSl Lol e Lo B Ll iy b ainseayy Aousjoiy3 ABreug ssnepuz 0
ssed

HOLO3S VIOHIWWOD ~ NI3HIS IHNSYIAW AONIIDI333 ADHIN3




g1/ ebeg

6002/6/9
“sbuipfing i
[Bruapisa; 0y s1eudosdde aiow s ABojouusal siy] | .az X ARG TSI SBiEOH JIen| Bupsarseem | 26
= m.w.r + + UCHE|NSU|ASYURIg YuB] ‘1aieaH Jaep| Buneay smiem | 16
[enuamsal 0] sieudoidde aiow s So_oCuwM,w_ﬁm snuz.. + + X Jew] |eisu| JeleaH jaiep| BunesH seiem | 06
= |wu> T dwing 1BaH 90:N0S-puUNOIS ‘1ateaH Jateps| Buneaq ssiepa | 68
: TN
|[lews o1 jgeaydde zmwn“wv,mm_n_ﬁ_“._uwﬂ_wmm SoA duing ieei} ‘1SieeH M| BupeshIsem | 88
“Buiyoums
seb o1 suaje jo anjoadsiad ayl Eo““ H_co S3A + SsapuE] ‘seq - iaiesH Jeiem| BunesH e | L8
pazABUB PUE PEZUSISEIBUD 8Q |IM 8insesw siy)|
"Buyoums
sef 01 2ui93j3 Jo Aanoadsiad syl wol Ajuo SOA - + Aousioiy3-ubiH ‘seo - JaieaH Jmem| Gunead jstep | 98
gzAlBUR DUE DBZUSIDEIBYD 8 |IM SINSEDW §I
: L .m,uoucmn_.“__mmﬂzmc.cao ncwE.Mm |
DL108[8 Ul 9SB8I0UI UB Ul JNSal Aj[ensn ||im 5 5 " SsepUEL 2u10813 - J2i2aH Jsiea| Bunesk ssiem | 8
131B3Y JOIEM SSSUE] DUIDSS UB Ulim Jajesy :
12jem DL30318 (¥ue)) piepurs e Buoe|dey
- .mm...l + + Kouaionig-ubiy ‘ouoarg - 1aieay Jaea| BunesH Jatep | v
534 ¥+ + LONBINSU| "JBIEM 10H - 8did| BuneaH oiem | eg
SaA + F= + SA[ZZON MO|4 MO puR Siojeidy laane4| BuneaH aem | 28
S9A T + {Bunyby) siawi] pue SY201D aullL Bunybny 18
EETY + Bunybry ysel Bunybn o8
SaA + (sio Buniied) uone|eisu| “aRYOAOIOUd - Bunubn Jooping Bunubn 62
sap + + si0SuUsS Aouednoog Bunybr 8.
‘aINeW A[nIawwon 10u st ABOIoULDa] SIL ] - (sapinB 1Bl yum) SAWE| JNKNS SABMOIOIN Bunybn 4L
.mm.» + + ueIg asing yum Bunybry apieH feisi Bunybnry 9z
SAA + + JOOPING “3pieH [Blen Bunybry S/
SOA + + loopinQ ‘sdwe Wnpog 2inssald Mo Bupybn vl
S9A + + Buiuoissiwwosoay Bunybn Bunubn £/
Sap + - swbr oyj2iL g Bunybn 2L
SaA Bunybr 188ns g3 Bunubr VA
SBA + + Bupubry ux3 a3 Bunybry 0L
SBA 5 + J00pING - AUUM ‘0T Bunybr 69
SaA = + auum ‘a3 Buiubry 89
‘suoieoldde
Buppng erouswwos u) sjeudoidde pue “cm_,u_:o % ON - X 1oopINg - PadURAPY 'sdwe JuaosepuEIl| Bunubny L9
-Afsaus alow e sdwe) Wweosssony wwedwe
.m_“osmo__auw. i
Buipjing [erosswwo ul ejeudosdde pue waDiye oN - X P3JUBADY 'SOAWET 1US0SapUBDU| Bunybry 99
-ABiaus 210w 2Je sdwe| Juassaion) edwody
i W> I - + + sdweT Wwnpog 2nssald-ybiH Bunubn 59
BUETRITER
20w are sdwej Jusasaon)) wumaEM,cuw,.Mntcn_.umm__mMM,M
Bunubi enuapisel (esausb 104 “sujeuaq Aousioye| + X sicopu ‘sdwe deg usboleH Bupybn 9
ABJaua ou ase alaw Ajensn pue suonedde !
Bunyby oyoeds vl pasn st ABojouyoel siyy ¢
SaA + .Sainixi4 pue scweT g Jedng uadssianid Bunybry £9
SIA + + .SaIMxi4 pue sdWe g1 Ld9salon|4 Bunubry 29
EETN + .S3unxi4 pue sAwen §1 ‘waaseson|4 Bunybn 19
S9A + + samnxi4 Aeg ubiH usossion(y Bunybry 08
. 5 sBujaeg 318 "SUCHIPUO; (o200 0} e
mtent 3o fommusroon| s | o | e | e [ e e | AR, et #
SJUAWIWOY phiadiasirn o erawypon-uon | o yen peg | eng samnbey | o0 Tl aunsealy Asuary)g Abiaug 8sM-puz oY
ssed

u23298 aAll_YEND

uaalag Ajjiqesddeu|

401038 TVIOHIWNOD — N33HOS IYNSYIW ADNIIDI443 ADHANT




59, + (ie15-1 uews /m)]  osuodsed 5
A 2VAH pafiexoed 'waisAs wawsbeueyy ABiaug puewag
(EIS-L uews /m)|  esuodsad
S9N #* OYAH [B31U30 "'waisks wawabeuep ABisul puewaq £zt
SaA + Aauaig ubiH "suuoe Buipusa i) zzL
SaA (duisiamod UBWS) Josusg AouednaaQ yum duisiamod Byln 121
“sisA|eue aseo-Ag-aseaf d
E ul \daoxs pauiuusiep aq jouuen [enumed sbunes
Byl o uounguiued ‘asojasay) Bunyby jonuod auy
v . Al / el i 131
01 Aujige pue ‘Buuim pue adfi Bunyby ‘'esie mopum 4 : X MOALT LORRISHOM / SUIELEA UORES wo ozt
ufiisy Buinao Buipnoul 'sio108| 01103ds-aUs 01 anp i
ajqruLLalap jou aue ABojouyoe) sy woyy sBuineg)!
+ 81885900 "SOIUCII08|T JAYLD - SOIUCAI(T BIYPO By 6Ll
+ seis AB1aug 'SO0N083 A0 - SAILCNDSIT 30 Bi=TT\Te) 8Ll
3 SIBABSIBANG 1AIBS - SOILCIOS[T SO0 BYO FAN!
+ Jeyg Afisaug Jaaas - SaL003|T 2O BUYO gLt
+ siasesiadng uaindwoy [eucsiad - SOIUCIO3(T 210 BUg Sl
+ SIBARSSIBLID 48INdWIOD [BUOSI2d - $2IL0N02|T 800! B0 ¥l
SOA + 1e1G Afisaug saindwon) [BUOSIB - S2IL0LISIT IO JENTe £ll
SaA + SI9ARSISANS JOUUOK - SOLONDBIT 20O BU0 [459
sap -+ Jeig AB1ausg JoULO - SIIUCII03IT 8310 pr=1NiTe} Lt
SaA + 5J9ARSISANG 1AL g/RI00D - SOIUCA03IT 3010 BUIo okt
SaA + seig ABisug Jswuduaidon - SoIUCHaB[T B3O JEITs) 601
S3A + UONONISUOD MAN 10} $390014 ubisaq paiesba 1LY 801
SIA + Aousiayi3 ubiH 1awewao) Byo L01
S + fouawy3 ybiy Wwewdinb3g Buncon g0 a0l
S8A Buiuoissiwwosoney ansuayaidwoy Jang S01
B + (Aauednooo) sjoAUOT) WO0ISANT) [810H =D 201
B3A subisag uonanNISUOD MaN PEOUBADY PENTe) €01
“siskjeue aseo-Ag-ase0 B Ul jdeoxa pauuuaapl
g jouued fenusiod sbuines sy o) uonnquiuoofis :
‘@i0j@iaUl 'xod aul o apis Aejdsip auyl uo sioopk i 2
\ LO| e n /| R O]
10 9oussaud ay; pue Buisos Joop Buipiebal ioineyaq E: X WelieIsul ‘sulBunD duis uiHeAs|  uoneseblyey | 204
¥43|2 2101S SB LONS SI0108) 2I)105ds-3Us 0} anp 1o s
a|qeuwalap Jou ale ABoouyos) siu) woyy sBunes)
el e —_—]
Sap + uone|ielsy| 'sioog ssejn| uonesabujey | LOL
S8A + ainssaig pead Bugeoid ‘sonucy| ucnessbuisy | 0oL
SBA + iaeaH 1BamS-luy ‘sjonuon| uonesabujey | 66
SDA + xajd-unpy Jossaidwon|  uonesabujey 86
SaA + + Kouami3-ybiH 'Jossaidwon| uonesabujey 16
SaA + waisAs Bupeay soiem sejog| BunesH seem | 96
SSA abeiolg 1eiep 1oH ‘Buneay satepm| BunesH Jalem | S6
(MU} 3UI WOL| 100 MOl JOIBM J0Y PEIUBAMUN
swaneid 1By) aajea Aem-auo) desl |esy pajjRisul + X deJ) 1eay 'BunesH Jaep| DunesH ieem | w6
-AID12B) B Ui 31LO0D Apeale sialeay Jatem Json| b a1
‘sishjeue sseo-Ag-aseaf i
2 Ul 1d30XE peUluLSIap ag jouued enuaiod sBuines BEin i
3yl 0 LoNNGUILGY ‘alojeuay] “sBulaes aousnjul :
uEo siniesadws] Ja1em d00) JSSUSDUOD J b H X Kianczey 1eaH Jagy) ‘Dunesy Jeiep| BunesH e | €6
PUB ‘UOIIBI0| PUE 9ZIS JoiBay Jajem ‘Bimeladws) i
PUB 9SN JB1EM 104 |B10] SB UINS SIOWOR) O1j10ads-aug
*B|qeuiLalap Jou a1 ABojouyos) siy) wosy sbuineg
@pog
SUZDI: d o n eBuiars 719 ‘suoppuod|  (34ao0g o) ns
<hinion ros finmrion| s | | e | | o | e SRS | S "
SIUBWWOD Gl " o aiquipep-von | o ymen pea | jend seanbey (G P T U aunseayy Asuaroiyg ABiaus asn-pu3
Aypges|jddey) moy
sseq
U33J9S AANBHIEND uaa1os Ayjgeoiiddeu)

HOLI2S TVIOHAWWOD -- NIZHIS 38NSYIW AIN3IJ14J3 ADH3NT




sUaalos passed seunses o
P W SEL 40 L1L 1SBj|EQ 2W01088 jo abexoed sapnjou| |

mm> + + siojeieuen aubu3 Bunesoidizay MM_WMNWMN e

o - SOIBYOADIOUL MM_HFMMHMMM vEL
e - SDUIGIMOIINN MM”M””_MM el
o 9003 oraneg | 7
sap ks $85M-PUT J2UI0 JONIUeYD PEOT 19810 mwwmmwwm s
- " UOUMS 'OIUOY PROT 192110 'SIBIBAH 191EA wwmmmwwm et
i - 10d IeAUes peoT 19340 'SISURILIBUOD Uy wM”MMMMm bet
SIA + UIUMS |OHU0D PEOT 13841 'SIBUOIIPUOD Iy mMWMMMMm ik
2 - 1315 W] -E3y mwnmmwmw_ £l
5 - SIALBN NV mwuwmwﬂm gt
SaA + ws1sAg jonuoD Jawwig ‘Bunybr mwwwmwwm szl

4SUa3I0S syauag wdecoy  [Aumge-eay | Apnen sbuaes | suomipued| lamsepor | Nﬂ_uiz amseay

SUAWWoD N__ﬂﬂﬁm%nﬂu_q A6souz-uon | sawersngy | aesiel wpar [ ”.M“ H”.auhm .N..Hssﬁnﬂ_ PaieRY-sED ainsea Asuelayy3 Abisul R "

5Sed gom
83105 BAReNenD uang Aylqealddeu

HOLI3S WIDHIWWQOD ~ NIFYIS IHNSYIW ADNIIDII43 ADHIANT




18A8] BANSEBW-Ad BY] 1B SIS00 pue s1oedw)
ayy szusloeseyd of Bugdwsne jo pealsul (asn-pus)
Ay wewbss [eusnpul yoes u jenuatod sbuises sy
BuizAieue Ul yorosdde ,Umop-da), B Ul 3inseaw jo adAy
K \ l 5 Aauan UEA [ovie) peads| uonessfi L
Syl epnpul 0 ueid 8an WeiBoud S3IBgeY WoisnY e * * Qn ety BHEIRR T0ALROPR00S | LoRobIRA | /9
Ul SISB] 35B3-AG-25BI B UO PAIEN[EAS S| 1BU 2NSEall)
WOISNg, B 8q PINOYS 8:1Seal Siyl '810j8sau ] |
jiveds-arrs sie ABocuyoel syl woy sbulaesg
“aoalE-alS BIE SHUIRES|
05y 'PUBLLEBD YEd BU sseaioul (jw BuliEay $S800) ;: Buneay
SUBNDS.
DaSEq-AUDLIZRR o) Bulyalmg Bn; Buo 0 586 Ag papiaa) 1 X X Aoueriba)] Ofped SB0Ud 5¢
Alleuciipen 51 Buileay sseomid Binseauw Buumms @pn &
ds-24s sie shunes]
‘oSlY pUBWSD %Ead Bty asesioul |w B : o Blieayy
pasRg-Ay X X Bupeay anemous| ssn00 vi
i Tunean
% X seTeung paEOsull o £l
OSlY DUBLSD ¥E9d SU) 25890 . Bunesy
s Bt
pesEq-ApouIoe Ol BUILTIMG fen) U0 40 sEB Ag pepinss X X Buing pue Bukig pses| - ooon,y ) 2
Alpguoiepel) 5 Buneay ssa00d sunsesw Buigdums B,
: N Bureayy
x X Guneen uoianpu ssa%0.d 133
Areuotupeil 51 Builesy sseocud aunseatw Buiyopms pn.
|83 Bnsesi-ad syl
18 s1500 pue sioedwy auy ezuaioRseya o Bundwene)
O pesistl (8sn-pue AQ) Juswbas [RiSNpUl Yoes|
ur [enuetod sBuiaes ey BuizAfeue w yoeoidde umop) BunesH
G0l B Ul SINSEBW jO 9CA Sy 8PN 0F UKD B Mancoa JeeH S53004d mﬁ,uoi ol
wesboid selpgey WOoISNS B Ul Sseq 8ses-Ag-ased
B U0 PalBN(BAS SI |BU) ,8INSEAW WOISND, B 20 PINOYS|
auNSeaL Sl '80j8IaYy | SPRO| 1881 JO/pUB sSa00id
o1 Bnp Jijioads-aiis ase Abojouyoer s woyy sbuiaeg
ds-ays a1e sBu
DUBLWSD XBST B 3580 funesy 55520 s . Euneapy
wee 0 Buigowws 1en) seuio Jo sef AQ pamiAcH X X Buting voyonpy 5580014 &
X SdlLNg B9 $S920i4 [BUISNEU| Bueans @
peSEG-ARauIDes ) BuIMg fan)| : X ' B 000
Ayeucnipe: st Buesy ssasmg
OSlY ‘puUBLSP ead syl aseual w Buijeay sseocid Buijeapy
paseq-Aiouines o) fulusimg @) saue 1o seB Ag papinosd) X x Buwopy feuusuciy, 5500i4 “
Aeuorpen st Bupeay ssasoid sinsesw Buiyoims @ndf i
CBlY PUBLLSE wESd Sul 25ERIDU 1w Buileey sseooud . = Buieap
peseq-Auduicem o) Buuowas “en; Jauio 4o sef Ag papiaoid) % X SRULOSUBIL BRHL oy 8
Ajrau 1) 5¢ Bunesu ssaoo.
1B S1$00 PUB SIoBdW) a3 s2usiorieyS 0 Bundwane
10 pesisu (asni-pus AQ) uawbas [eusnpul yoea
il [equeiad sbutaes ay BuizAigue vy yoeosdde umop| Eunes
-doy, e Ut aunseaw jo adA syl apniul o1 ued B 7 e uﬁuohu g
weiboid $e18gsy WOSNS B Ul S1SBQ BSRO-AQ-058D|
B U0 PRIBNIEAS $1 |BYL ,BINSESW WOEN, B 8Q PINOYS]
0 anp Jy100ds-a1is a1k ABOOUYDS) Sy Wwoi) sBulseg)
X Buipesser e Bure v
- N H $5900u)
Buiger wi uoHIe] Bunesy £
pasBg-AuouiseE of Buipimg jang Buto Jo 56l AQ paniAC: X X H iR A seannig
Areuciyipedl §1 Bunesy 5532010 @nseaul Buiuduwms @n
SNI0S-3)S 2uE SHUIAES]
'OSty PUBWAD HESA B §5BRs0Ul w Bungoy sse0 ~ Buneay
paseg-Aoniosie ol Buswmsg N uo Jo s28 Ag papu x X Butippi anumsisati-ioeuig S53504d z
Ayeucipes st Buieay ssaaoud aunseaw Suuoms o]
oiiaads-8)s aue shulnes
OS[V  PUBLIED 4ead Buy) 85ERIL | Buiesy sseo0id : Buiiesn
pESed-AUdIDE O BUuowms BN SuLe 1o seb Ag papiaoid X X Buiai sy 12840 S5900id J
AjEucipes 5| Buleay ssaomd aunseaw Bunoms @ngl
- (apze
suB il
adesay Apew | Awnep bt wwompuey | g 2 Lm fgpambay | wnsvOyy -
WWOENg Ay i) 2 ppemsimebas, | DOTUNOL AB.
SIURWWOY | YRl o wad Rt sunseapy Aauaidy3 ABiaul o8 pug o
seJinbay
U23J9S 8ANENIEND U22105 AljIqealidded)

HOL103S TYIHLISNAN! - NIIHIS PNSYIN ADNIIDI443 ADHINT




gleiy sfeg

BO0Z/ED

|eAa| Bnsesw-1ad au) 1B SISOD PUE S10BdW)

eyl azueeieya o) Bundwene jo peasul (asn-pus
AQ) wewBss [BLIsnpUl yoee U [eiuelod sBiulaes ay)
BuizAeue ul yseoudde umop-aol, B Uj sunsesw |6 adAy
SI) eprou ol ueld apy  wesbold s3eqay Wosny e
Ui S158Q 88E-A0-8580 B UO PBIBNEAS S| 1BYL 2unseaul|
WSRO, B B0 RINOYS SINSBalU S1y) "8s0jelay ||
oyioads-aus ase ABojouyal s woyy sbuiaes

igsssidwog

uonanpaY HERt Iy "

ve

[8A8] ainseslu-1ad 84l 18 SISCO pue s1oeduwy

a1 azusiorsey0 O Bundweue o pesisul (ssn-pue
4q) wewbas jpisnpul yoes u) jenuatod sbulaes ayy
BuizAjgue ur yoeosdde ,umop-doy, € Ut Bnsesw Jo adA
S Bpnioul o) LBl e wesficld seiegey wasng e|
Ul SISeG a5RO-AQ-3SBI B UD PEIEN(EAS S| 1By 2INSEsI
LTSN, B 33 PINOYS BINSBSLU SIU) ‘210804 |
oytoads-sus a1 ABojouyoe) sy wokj sBuaeg|

I s
B Wweaedey 10853.dwon _mnw,_qsoo £z

|eA9) minsesw-Jad au 1B SIS0 pue Ss1oedw)

syl azperoeseyd o) Bundwene jo pessu; (asn-pug
AQ) wawbes [euISNpul yaes Ui [equsiod sBuiAes agy
BuizAieus ut yoeoudde umop-ool, B ul 3nSeaw o adAy)
SIU epnou o) uejd aps  welboid selegey WoISnY) €
U] SISBQ SSRO-AG-SSE0 B U0 PSIEN[EAS SI 181 BINSEaW)
WOISnY, B 8Q PINOUS 8NSESU S 'BI0j8I81 ||
‘oyzads-ays ase ABojouyos) si woy sBulaeg

senu() PEats slamsnipy Jnaubep| ‘joiuc) peads, siajiog Ferd

e8| sinsesw-1ad Ul 18 51500 pue s1oeduwn

ayl azusloeseyd o) Bundweye jo pesisul (8sn-pua
AqQ) wawbas [ewsnpul Yoes Ul IBRuslod shulaes ay)
BuizAleUR Uf yIRQIIDE ,UMOP-GO), B Ul SINSE3W J0 adk
sy apnjout oy ued By wesbold seegey wosng e
U] S158Q 85e3-AQ-3S8D € UO PBIENBAS S| 1B [eunseaul
WOISAD, B 8G pNoys ainseaw Siyl 'ac)asey |
ouyoeds-slis ase ABojouyos) siy woy sbuiaeg)

aauQ Aalenbald 3|0euUEA (DhuUaD peadg sijiog ¥4

@n3] BNsERW

154 aut 18 51592 puB SIoROW BU; szuRIoRIEYD L Bundusie
19 pesiEUl (asrt-pua Ag) (LewBes [BuisnipUl yoes Uy
sbuines Buhieue u yorosdde umop-dow, B Lk BunsEaW|
10 904 silp spnjou o) uBld B WeiDDig SelegeY WOISNY!
B U| SISBQ 8SR-AG-3SED B U DIIFNERS S |BUL 2iNSEBW
LLOISMD, B BQ PITONS SINSTRW SIUL SI0RELL SaiNIBR0we
$5900:0 DUE "SDROU J21BMm ORSWBL '1100 Byl o Aldede
3w 01300 opoads-aus aJe ABojouutet sl woyy sBuineg)

WRiSAG WNiBY S1BsUBpUO) aunssaud-ubi|  ssjog 0z

‘1@ A8| nseaLU-1ad AU 18 1500 PUE Sioeduy
8y} azueioereyd o) Bundwane jo pealsyl (asn-pus)

Aq) wewbas [pusnpu) yoes ur [eauslod sBuiaes ay
BuizAjeue v yoeoidde ,umop-dol, B Ut 8INSEEW Jo adAy)
S epnoul o) ueld apn lueiBold Selegel WOsNg @
Ul SISBQ &SBX-AQ-25BD B UO PRIBNIEAD S1 1BUI 8NSBaW
WOISND, 2 50 PNOYS BINSBAW SIU} 'BICIRI3Y L
oyads-ans sue Abojouyoel syl woyy sbuiaeg

vonesmbupy Laveioyg ubiy| vonembusy | 61

“[eAB| 2unseawW-1ad Bu) 1B SIS0 PUB SJoRdL)

au ezumoereyd o) Bundwane o peaisur (esn-pua

Ag) yuewbas [eusnpul yoes vl (enuaiod sbulaes sy
Buizdjeue ul yoeosdde umop-dol, B Ul ainseall jo sdA
S epnjoul o1 ueld ap weibaig sejegey Wosny g
Ul SISBQ 8SE0-AQ-85B0 B UO DIEN[EAS §1 1R 2InSeeu)
WOISND, 8 &g PNOYS BINSEeW Sl "Bi0j8JaY ]
oyoads-ays ale ABojouyse) sy wosy sBuireg

wes uessbuey seday| vonesbuey | g1

|8A8| insEAlU-1ad BUI 1B §I1500 pue sioeduw)

au) azuaiveseyd o) bundwene jo peasur (esn-pus

Ag) wawbas [eusnpul yoea ul [equaiod sBuiaes ag
BuizAjeue w1 yseosdde ,umop-dol, e Ul 2unseatu jo adAy|
syl apnjoul o) ueld ap  weubaud selegey WOISNG B
Ul 5158 8s20-A0-358D B U0 PEIEN(RAR St IBL AINSESLL
LWOISNa, B aq PINoys ainseal siy) 'alojaiay ]|
olisads-ans ae ABojouyoel syl waly sbuies

saAug pRads aigeisnipy ousubew ouwod pesds| uouesbiney

BUSWWIOD

Speveg

ABmuz-uoN

1dedoy
mwosny

Mg
I0AY 1R

Ry
YRt

tupang

o s Ao

-

——
woor

crpmppe | M

anseap

qupy dpwaary

UJBIIG FANRUIEND

U219 Alijiqealid

ideu)

Asuajanyyg ABisuz as pug oty

HOLI3S TvIYLSNANI ~ NIZHIS 3dNSVIN AONIUIDIZE3 ADUINT




SISAEUE BINSesL
10009 [BICIBLILUCT BUL JO LB SEB paZUBIoRieyD
a4 | 2UNSBEW S1U1 JO 1500 pue sBuaes sy

i Auuanba)4 SjQBUEA $01UOY PRETS DYAH vE

EEL YT
101098 [RIZISWILIOD By} jO Ued SE Pazualoeeyd)
B (1% BINSEBL SIY j0 1500 pue sbuires sy

suBd Anu@idig-ubiH “mwoy Buyoon OWAH ET

28| BINSESURAT BUL 1B 51500 pUB Spedw|
Ul azu=iorieyd o) Bundwsne jo peatsur (asn-pus Ag)
wewhas (eusnpU Uses Ul tenuslod sBuiaes syl Burdeue
W yoeoudde ,umop-dol, B Ul BuNSERLW J0 adA)L S1y) 2pnoull
o ugd spy  weubiord salegey Woisnd B u) $15eq s883-Ag
-B5ED B UD DBIEN(BAZ S| 1BYL 2INSREW WAISA, B 84 PO
[UNSEAW SIY) 'BICIIRYY Ul
&k BUL 01 B3NP AKBAS-FHS 318 BNSE

Josssidwen

UHIEZHLUNOG WIISAS Y

x

aunseaw-2d ui 1B §1S09 PUB SI2BULWI Y1 SZUSIIBIBYD]

o Bunduwsye jo pesisu (wsn-pua Ag) wawBes [eusnpul
yoea Ui feiueiod sBuires syl Buizdjeue U yorqidde ,Lumon|
-00L © Ul 2inSesw |0 5041 sip 2pnjou o) ued ap wzibosd)
S2LCHY WOISND © Ul SISBQ JSBI-AG-25ED B UO PIIENIEAS Si
18U L2UNSBEL WOISNS, B Q DINOYS BINSEaLU S ‘310Piau |
SIUSUEINDI JIE WaISAS pue

01 8NP 24p0eds-8ys ase ABOjoULDZ SiUl wo; SEUINES)

g
srmouanbig _owmd”q % | e

-18d Byl 18 51503 PUB S10Bdws By BzUBIoeIBYD 0y Bundwane
1O DRSS (FSN-pUB AQ) 1B WBas [BUISNPU Y3BS Ul enusiod|
uzABUR Ut yoeoudde  UMop-0al, B Ul 2Inseall
0y veld e WeuBoud SaIeGaY WOISTY))|
B Ul SI5BQ 8582-A0-85ED B UC DAIENIEAS Si 1RY] DINSEaW
WOSNI, B 8Q PINOUS SINSBaLW SIY1 ‘31028 Siuawainbail
B SIS PUB AUDILNY PUB UM EBdWLa] |LaIque

0} np syiseds-ays ase ABojouyse) iU woly sBuines)

" OSSS AL
ssiohu] UBIDISaQ) Joj sfoluey sbing £ _;...:Ju 0ot

[ana

BiNSBOW-/3d Ul B 51500 HUB S10R0LWI U} H2US0RIELD)

or fundws e 1o pesisun (3sn-pue Ag) wiies [pusnpuy
uoEs ul [eruaiod sbumes eyl Suzdieur ur yseoidde uwop)
L B Wi 2uNSEIW O B304 Sig epnjou) O ueid iy “wesBoxy)
LEQUY WIDISTI) B Ul BISEQ 858-4Q-95ED B LD PIIEN|EAS S
SINSBAW WOISND, B 50 DINOUS SINSBOW S ‘BI0PBUL
NNy siasseid
weishs ©) anp JIseds-aYs 3.8 ADojouyos) sy wosy sbuines

iossaidwon)
SUDIN DS I0AL0D BIRESAS N 62

120d) aInses |
-0 BUI LB SIS00 PUE SIDBdW S1H BZuUAlaRIEYS Of Buydusye|
|0 pEsISUl (Bsn-pus AQ) wewhas [Busnpur Yoes Ul Eiueod)
sfiuines au) BuzAieue U useodde ,umop-dol, B Ul 2insestw|
1o Ly sry) op o1 ueid ap weifiold seiegEY WoISND)|
€ Ut SISBG SSB3-A0-9SED B U0 [RIBNIEA 5 JBU BINSBRW
WasnD, B3Q PNoUS 3iNSeslw Sig ‘siopienyl Alent

JIE BMELI pUB edes WwaisAs 'safiusya jo Asuenbas)|

15 aue ABojouydsi sill wouy sBuaes)

Jessadwon)

sabueyD s i

a8z

12AD] 2INSESW-00 BUL 1 51500)
DU Sioedus Syl AZLBIcESEYD O) Bunduweye jo peeisul (asn
uswhss |BUlSNpU UIES Ui tayod sBuines au)
Buzijeue ul yoroidde Lmop-0oy, B ul seaW O 204} S|
aproul o) uBid ap WeBlld SaIeGeH WaIsnD B Ul SISk
F5R0-AU-BSE0 B UO PAIBMIEAS 1 JBU BINSBBLW WOISND, B 64
PINOUS SINSEAW 51 ‘310 ASUBIoINS J0SSBI0Wes puBl
Apwep pue Whus| sdid 'weiss jusno sul Jo Auoeded)
81 01 &ND0 21p0ads-ays sse ABojouydal siul woy sbunes|

" sossadus
swonay buidig - g

yors w ehusied sBupes ay BuizAeue u

LUMOD-00), B U ainseRw |0 8dhy SIUl apnioun o) ueyd|
Sa Wweiboid SSIB0ey WOSNY) & u §5Bq esea-AG-9580 B
UT DSIEN(EAS 1 1BUL,BINSBAW WOISNI, € 2q PINDUS 2iNSesL)

aul 01 anp spoads-sys aue Abojouyoa) sy wouj sBunes|

J085BI0WD

SIUWSADITW| WRISAS Iy passaidwen e

92

PAS| BIBSEDW
-8 BUY B $1S00 PUE SI9B0W 3L azuseIRgD o) B
io peas
sbuiaes aul Buzdleue w yavaIdde UMOD-COL, 2 U
10 294 iy 900Ul Ol veid B wesbold SIBGRH WoIND)|
B Ut SISEQ 3SE3-AQ-8S89 B U0 DHEN|BAS §1 1BY] BNSESW|
WOISAD, € 8Q DINCUS BiNSEALW S| 'BICEIBL| B2IS fUB adklj
10559002 ST |3 st speo) 1esy Buluompuos Je sssaad
o anp sipoeds-ays sie Afiojouyse) sy wo sbuineg)

10558100W0
SICESEIOWIOT Ity Wal) A:n005Y 183H AISEM, kni | e

SUWWO?)

ydoozy
smwewng

A
HeAY e

Aumey
Wpsy

suires

ey sy

o
‘suogpuay
waa
o1y pog

[ETES
o} suB)
Bupayms
1ong
saunbay

UBIIG AANEIIEND

uaars Aygeond

deu)

W Aousioyg ABisug ssnpu3 oo

HOL103S IWIHLSNONI — N33U3S IHNSVIW ADN3IDId3 ADH3NT




28] BiNsSeaW-Jad aU) 1B SIS00 pUB Ss1oedu

a1 azuatoeseyd o) Bundwane jo pealsul (asn-pua
Ag) wewbes eusnpul ydes u [egualod sBuiies sy
BuizAfeue u yoeosdde umop-doy, B Ui sunsesw Jo adAy|
Sil 2pnjou) O Uejd Ban leibold SRIEGEY Wosn Bl
Ul SISBQ 98B2-AQ-85B0 B UO DBIBNIEAS S| 18Ul ,BINSEBW
WOISND, B 80 PINOYS 3INSESL SILj) '810)8.8141 |
Suoeds-als aie ABoouyoa) syl way SBUIAES

[e Az aunSeawW-Jad 9Y1 1B S1$00 pue stoedu)

oyl szusieieys o Bundwaye jo pessul (esn-pus|
Aq) wawbes [ewsnpul yoes u) [equelod sbuiaes ay
BuizAfeue ul yorcidde ,umop-doy, B ui sunsesw (o 8dA
sig1 epnout o) ueid 8pn WeiB0Id SAIRGAY WIOISND) B
ul 5158Q BSE2-AQ-9SRY B UC PAjEN|EAS S! 1BY) ,BINSEAW
WolSno, B 99 PINOYS SINSeaLU SiLy 'Blojelay ]
‘onioads-ays ale ABojouydst i woy sBuiaeg

SISA[BUE BINSEBW
G088 [EIIBLIWOD Bu jO Wed SB pRTUSINBIRYD
&4 [Jim BINSESW SILY) JO 1503 pUe sBuiAes By ||

SES5004Y
belfie 2 £s
-Risnpu)

55810 100G FUI4

58558001
LONBIBdIS QUTJQUBH - m_m}o.zs,w

Bunuby) s:mung pue oo sy | Dunuba 15

"SISABUR ainseall|
J01085 [BICIGLIWGD By} jO LRl SB pazusIseIeyd)
B |4 ANSBS SILL JO 1500 puB sDLARS ay | |

sdwien Wwaosaioni4 gL mong|  Bunyfin

“SISA[RUR @INSEoW
101088 [BIDIBILILLIDD BU) [0 UBd SB PAZLSIORIBYD)
8Q |Im INSeaW $1 Jo 1500 pue sBujaes By |

Bunufin w3 g3 6%

SIEAEUE BInseall
161985 [B{2/81UW0D 3U] jO UEd SE PRZUBISBIBLD)

B0 ||t SINSBEW S JO 1500 pue sBulAes oy ]|

SAWET WNpog ainssald-ubiy Bunubry

SISA[eUe Banseall
JO128S [BIIWIOD AU] O LIET S PaZULIRIBYD
B4 ||IM BINSESL SI) 0 1509 PuB SBUIABS 3]

sdwe sfieuosiq Ausuaiup-ub Bunubn i

pue sucneaidde

ERGIEE T i

ieopy; sdwen vaboey Buiubn

SISABUE Bnseau|
21085 |BI2SWILIOD aul Jo Ued SE pazualorieyd)|

9q |jim BINSBALL SiL) O 1509 Pue SHuLAES By |

SISBY(BE JIU0ILRIT/BL Bunubry 5t

SEABUE 2Inseeu]
101988 [E1019WIWOD BU) {0 Led SP pazZUaloRIEYD)
o0 |jim SINSERW S J0 1500 pue shuires au ||

SISE|[eg LK IG ] Bugubn o

“sishjeue elnsea|
JOIZ9S [BIIBLULICS Byl jO Lied S8 pazuaioeseyd
B4 [jiM SINSBSW SIL J0 1300 pue sBulaes ay|

SI00pINQ - Sjoawed) Bunubiieg Bunulir £

SISAEUE alnsEall|
JOI09S [BDIBLIWOD BY) jO UBd SE pazuadeseyd|
2Q ||im BINSESW 51yl §0 1502 pue shuises ey |

adojaAug

(51001 1000) AussaEy WBiH 'sio0y Buiping

44

SISA[ELE D.NSEaLU
JOL08S (BIABWIWCD 8L JO UBd 5B pazueldeieyd
aq [JIM 2INSEaW Sl O 1500 pue sBuiaes By

w2isAg walsbeuew Meug DYAH 0]

SISA[EUE BUNSEaW
401096 [BIS/BWILIOS B JO ﬁma SE Pazuaideieyd)|
B0 [lit BINSBAL SIY1 |0 1500 PUE SBUIARS BY |

Buiess pue sreday g DVAH oy

SIENBUE BINSESLW.
JOI99S [BIJALUWIOD BU) |0 LBd SE PaZUSIoR Y|
&q l{iw 2INSESW Suy JO 1560 pue sBuaes oy |

1S58 B PSHID JVAH BE

|E25 PUE JIBGE) 01 S| INSESW S1BUT0IECE SI0W Y MIOMIOND
OWAH UG UOHEINSAI [|BISUr 0] 201108:d DIBDUERIS ADBIYE S

“uonensu Bunenp pal)

uonEnsuf ng OYAH B

SBA[EUE BINSEal
JOID8S [I0ISUILIOD BY) JO LBd SB PaZIISIRIRYD
2Q ([ 2INSEBL S J0 1503 pue sBulses au |

ES0ULEY ] |qewweibog Mo DYAH L

SISAEUR InSEal|
JO1098 [BIDIBLILGD 81 |O Wed Se pazUSIoRIBuD
8q |lis BINSEBLW SIL JO 1500 pue sBuiaes sy |

siusLBAnIdL| ASus samp) Buloan)

OVAH 2

SISAJEUE aInseau|
JOL0ES [BIBWIWGD By JO Ued SB pazuaioeseyd)
BQ || BINSEDL SIL 4O 1500 pue sBulaes 3y |

SBALQ PESOS aigeisnipy dusubepy iU DeBdS OVAH [

suswwoy

Sysusg
ABuoug-uon

ey
Jswoisny

HIAY 1%y

Kaqu

Auame
gL

o wigma AN

(oroep
o sub)
Buyms
©nd
sounboyy

a0

‘suopUoy
Wy

o1 yowi o

]
g pearion

aunseayy

Lympan bpsady

U22195 3ANBIEnD

usa19s Ayjgeayd

deu|

W Aousiay3 ABraugy ssnpud oo

HOL103S TVIWLSNANI —~ NIIHIS JUNSVIW ADNIIDI443 ADY3INS



BUNSESL-260 BUL 18 5IS0T DUE SIOBAWI SUL SZUSIDRIBLD

0L 8 Ul BINSEBL jO 8r ued am
SPlegRY WOISND) B U) SISBT 2582-40-85E2 B UO DIIENIBAD

S 1BUL SIMSBALW WOISND, B 50 PNOUS SNSBaW S)
‘BigBlBy] DB IMBEdWR) X
Do eEwep pue wbus)

S3ETI00IY

LOIEINSY Bl SSIEM PBIILD 080K 29

apnioul af ueid epy weiboid SHIBGRY WOISND
® Ul SISEQ 85B0-AQ-S5ED B LD DRIENIBAS §1 1BH ,2.nSEail|
WIS, B 60 PINCUS INSBSLW SIU) SI08/0U) 1Wapuadep)
Ausnpul pue B cs-a)s o ABojouudal swi woyj sbuiaeg

65680044
31)/08dS 19
~Ausnpu|

SBALQ PEBOS SIQRISNDY Juaubep LoLLCD Pesds

BA8| SmSesw|
-2d aul 1B S{S00 pue Sisedun Bu) azuRIoRIEYD Of Bunduwsye)

sfunes sy BuizAieue ul yaeoudde umop-do, B u ainsesw
40 2dA) s apajoul of uerd aa CwWesbiold seieney wosny)|
€ U} SISBG 95B2-A0-S5ED B U0 PIIEN(BA3 §1 18Ul 2NSesw|

g AJUBnbasg SINEUEA 1051U0D PIBYS

-Aasnpuy

[Bn8) BunsBaw|

-52d a1 Je 51503 pue sidedun By) 2Zuai0RsBRD 0) Bundwene,
5n-pus AQ) 1uewbes jBuISApU) YIES W jERuBIcd
sBumes au BuzAeus w yoBCIddE _UMOP-0CL, B U BInsEsw
10 adA S apnow 0 ueid sy weiboig seiegeY WOISTD)|
B W sisey w.mmh.__.m|Ummn E UQ palEN|BAB S 1BY) BIRSBe|
WOISND, € 8Q PNOYS SNSEek S| BI0RIOUL WepUadaD
-Ausnpen puE DHEBds-sLs aie ADOOUYDSI Sy Wol) sBuises

$855300id
2Npoag 85
hisny

sjuzwasoiduwy weisAg (weuabeuep BiEm

12

aunseaw-jad syl 1B $IS02 PUR SIOBOW) By SZUB]DEIBYD|
o} Bundwaye jo pesisu (gsn-pus Aq) juswbss [BulSnpYl
weted sbuines aul GuzAeue u yseoidde , Lmop)
-001. ® Ul 8inssEW (o 3dAl Sl apmou ot Ueid apm ' wesSoig
SHIBGEH WIS € U $I58 5582-AQ-958D B L0 PIIEN B
5L 1BUI 2NSB3L WOISND, B 80 PINOUS 2iNSTaL Sig
BI0RIBUL RS -2Us 28 ADojounma) S woi; sBuneg

$3STI20I
fuiuea Muosein

[BA2] BINSESLW
-ad &3 1B S1800 pUR S1oedun 8y SZUSIOBIBYD O DCJQ((&&W
J0 PESISW (BST-pUS AQ) WSLDES [BUISNDUI 4288 UL |BIUBI00)
sbuines ay) Burzdieue u yoeoidde umop-doy, B Ui anseaw)

10 8dAy sy apnoui o) ueld ap weiboug seregey Wosno)|

£ Ll SISBG 2582-AG-95ED B UO PRIEN[BAR SI 1BLL ,BINSEaL

WHOISTD, B 84 DINOUS 2INSBIL S 'SI0jBMEUL ILSDUSGED
-AISNpUL PUR Diyoads-aps aie ABOIoULoBL Sy woyy sbuiseg)

85880014
s 5
Asnoug

seainag pue BuuoNUoW SINISoN j0g

]

2unseEsU-Bd BUl IE SIS0 DU SIDBAWI Wl SZ1I0BIBYD

oy Bundwaye jo pesisu (sen-pus Ag) wewbas (eUISHIUl
ydea ul [eiuziod sBuiaes syl Burkeue u yoroidde uvop
-doi, & Ui ginsesw |0 adAl syl epniow ol ueid ag wesBard)
SPIBGEY WOSND) B U SISEN SSB0-A0-35ED B U0 DEIBA[EAS

$ |BUL,2INSBALL WOSNO, B 3Q DINCUS JnSeaw Sy
‘BI0@IB ] DIPIR05-34S a1k AGOjoUSR) S1Uy WOy sButes

535520014
ey 93
Aasnpu

sasnoubeg =3

@3

Banseaw-Bd ByYi 1B SISCT PUE SIOBIWN By Z1BLBIBYD)

o Bundumne jo pesisut (ssn-pus Aq) 1wewbes (BIRSNpUI
yses weiod sburses su; Buizkrewe w yoeoidde ,umop
-do1, B s aunsesLy j0 8dAl sy opnjow o1 ueid oy webaig
SBIEQEY WOISND) B UL SISBA 3580-AQ-0580 B U0 DIIEN|EA3|
S1 JEUL L UNSBRLW WOISND, B 80 PMOUS INSEaw Sy
BIORDUL Dipvads-sis are ABoouysa)l S woup sBuneg)

$2ESB0Sd

apeds 55
Ansnpu)

senbluyss | LoHaNpaY s0pig

188} sunseaw-sad syl 12 S15e0

PUE Sedwn sw szusvRieyd of Bundusie jo pesisu) (asn
-pus Ag) wewbses jeusnpul yoes w BiLSted sBiuines sy
|BUE Ul UoRQutdE umDp-dol, B u inseaw (o add] sy
apoul ol ueid 8y “weifiold SaiB0aY WOISND © Ut Siseq
8583-AG-8580 B UD DIIBIIEBAS S| 1BUL ,2INSTIW WOISND,

B 87 DINCYS 8INSBRIU SIU: 'Si0Reul SsiusuRinbas Builesy
pue ale Asusioys 'B0A By indino azesun; Buisss

o) anp Jpoeds-als aie ABOIOUYDST SiU woll sEukes|

71

S355830)d
eos | =5
-Adisnpu|

seprabdn soswng|

SjuSwwosy

ABssug-uon

ey
souioieng

Ainiqe
110 AY o0 P

Ay
YAy

buineg

O S Aoy

=
“wuopuag
2o
o U peg

(atnoep
i 5e6)
Bujyayes.
By
saunboy

-
A pasbey

nsEepy

Aapr s Awnsy

UBBIIG BALIENIENRD

weaids Allgednd

deu|

3 ABsaug a5 pugz

HO123S TYIHLSNANI — NIIHIS FUNSYIW AINIIDIA3 ADHINT




j@na) aunseaw
-isd By te 1500 DUE SioEAWI A4 aTUALIRIEUD 0) Bundwale
i0 pesisu (ssn-pus Ag) juawdes (BuisnOU
sumes sy BZABUR Ul UDBQIOCE LWOE-0CL, B U 8nSEBW|
10 sdAL Syl 3pn3ul o) uBld B WeiBoig SSiETRY wolsng)|
Ly SISEQ 85E0-AQ-S5B0 B U0 pOIEN|BAR $1 jBY] SNSESL
WOISND, B 39 PINCUS 2MSeaw SIy 's/0@isy| wepusdsp
-haisnpul pue 2paeds-ars i ABojouyoen siyy woiy sbuneg

SIHOCMB I AW L

[Bad] BiNSEIW

-18d 8y} {8 SISO DUE S12BAWI BUL BZUBIoRIEYD 0) Buldwane
pessul {(asn-pus Aq) Juewdas SNPU YIBs Ul [enueiod
sbunes sy buizAjeue W YoRCIOOR LMOD-J0L, B uf SuNSEEL|
108641 St BoMow o) uBid ap  WRIBOIY SeIBGRY WOISNY)|
B Ul Si5BQ 8SEI-AY-ISEY B U0 PRIEN|EAS 1 JBU} BunSeaw)
waisnd, e.2q DINOUS 3UNSEBW S} "310@Usy)  UspUsdaD)
-Rusnpul pUe 2i0ads-21s sue Abojouyse) siu wous sBuaes)

$58001d
EESES 1L
~husnpul

SBIEIBM WIS

jeA2) 2unsEAW
-5a0 ayy |2 $1S00 DU SIaRdW 2yl azusseseun o) bunduwane|
4o pesisul (esn-pus 4q) |uSwBSS [BUISTIDUL YJES U) |
sbunes sy BuzAleue ur yoeoudde uwop-dol, © Ul aunstow)
¢ 8dA) Sy Bpnisul o) ueld e WeiBord SAIEGEY WOISTD)|
€ ur S1SEQ S883-A0-S5R0 B UO DIIBN(EAZ S) B AINSEIW)
wopsTa, B 84 BINOYS SINSBALW SIU ‘I0RUsU) Iuapuadap|
-Asnpul pue de-aus are ABojouuD) Syl wiu) SBuneg)

5530014
npoadg 0L
-Ansnpuy

wonedLs| NSSid-ma

“13A5| BINSESL|
-5z BU1 1B SIS0D DUB Sidedul By 32UB1081BUS 0] Bundwanel
10 peIsu: (2sm pua AQ) uzwhoes (BuISnpY| Uoes Ui jenueod
uines aul DuizA[Bue ur Yoeoidde umop-dol, B U anseaw
10 2041 S1UL BENBLI 01 uBd I WRIBOIJ SBIBgEH WOISND)|
B Ut SISEQ 8S8I-AG-SSBI B UD PAJENGEAT SI 18Ul BInsEaw|
WOISNY, € 54 PINOUS SINSEaLU SI ‘2I0PRUL 1Wepuadap
-higsnpul pue oyissds-as a8 ADCIOUUDA) Sty Woy sBUIneg)

553903
ohpoads

SuBLI | JRIBSH JO1I8I L 69

{aA3} 2unsEaLY

s BU) IR SIS0D PUE 1280101 L) BZUBIOEIRYD Of
i pEajsul (sn-pua AQ) W wBas [BLNSNpU| Uoea u
sBuines sy Buzdteus u yaeoidde umop-dol, € b 2unseaiw|
10 8dA] siuEspNaUL O) U ap weiBoug $21BGRY WOosnY)|
2 U $158 9580-A0-9582 B U0 PIENIEAS ) |Bu
LIOESND, € 20 PNOUS 2INSESLU SIU SI08@U| IUSpuscsp)
-AISNpUr pue Jpaads-als sie Abojouyset

SoWng WINJEA P #(qBIEA
Assnpu)

[ong) 2unseIW
150 BYL 1B S1S09 DUB SI0BALL 3L} 37LS19BIEYD 0} Bul
10 pESEUl (esn-pus Aq) Jwawbss [euisnpul YIes Ui

WOISTZ, B g BNOUS SUNSEAW SIU ‘BU0RRYL JUapuadep]
-Ausnpur pue wpsads-as axe ABorouyost siul W) sbuiaeg

SS3001d
yedg
-A1snpu)

SyoasEL YN BWOITY

[EAS] BINSES W
-4 BY1 1B 51500 PUR S13BCW) Byl 8zusI0BIEYS 0F Buildws)e;
10 peaisyl (asn-pus AD) WWsWESS (BwSnpU| YoBe Uy [Biua1od
sBunes ayl Suizdteue u yaecidde ,umop-dol, B Ui ainsEaw
10 2/ swt epajow 0) eid ap Welboud SAIRgEY WOISND)
B Ut $I580 8589-A0-2SE0 B U0 PRIENIEAD 51 18U 2UNSBaL|
L0ISND, B 80 DINOUS BIMSTE SILI “Su0@AU] Iuapuadep|
-AHiSTIpU pUB Dioeds-ays aie ABojouLIE: Syl wol) sBuines

SSR0Id
Jizads 99
Ansnpuy

IJBANBI0BY 1BSH ESNOBIIN

DURLED ¥ead aul)
555301 ||w Gunesy SS800.d paSET-ANDILINGIE 0 BULDIMG|
seff Ag pepinoid £yjeuoyipen st Buleay ssaood sHy |

SSA00Id
20adg
Ausnpyy

1R BARMOIDI e

PUBWEP B33 S|
FsERioul jw Buneay ssao0id pasea-Ausudee of Buiyzivag)
'seb Ag pepiseud Ajleuoipel si Buinesy ssaoosd syt i

EGET
Jyoads v
-Aisnpy)

anA01108|3

=Tl
BINSE3LW-1ad 3U) 18 S1S0T PUE SISEdUR Bl SZ1RIIBIRYD)
o Bundusaue o peisyl (Bsn-pus Aq) weWBeS IBsISADUL
enueind sbunes au Buzdjpue u yaeoidde umon
dol, B UL sinseswl o adAy sy apmou o) ued 2y weifaig
S2HROSY WOISAD B Ul SISBY 3SB0-AG-3583 E UO DBIBNIES 5
1B BINSESLL WOWSNO, B 33 PINOYS 2UNSEILL SILL 'B10j2uaLL
95 BIMEBISTWS] A LWAMIWE ‘SINBE e, WESISa1Em

1oy “mpwep pue Whue Buidid ue puadap jm sbuineg

SFSSII0I
UOIBIRSY| 3did JIRMA 10H PUB WIS

-AusRpy|

slyeusg
ABxaug-uoy

SUBWWoY

1deoay
BUWOLENY

Aunige
1Ay 1wy

Apanie
Yy

ey

0 e O

o
“wuonpucy)
Ll
o1y prg

(a1n200
o) awB)
Buyaums
Py
seumboy

wpod)
ia paamboy

aunseapy

Aeapim Mgy’

Poway-srD)

U5aidg SABEIIEND

UBBIIS AIIGEd|id

deuj

ainseay Aauajaiy3 ABieug asn pu3g

HOL1I3S TVIHLSNANI =~ NIFHOS IHNSVIW AINIIDIF33 ADHINT




2NsBall paleRi-seb e 5 sy

=]

BINSESLL- 50 UL 1B SIS00 PUE SIZBOWI SU} BZUSIDERID
o1 Bunduwssue jo pesisw (@sn-pus Ag) Wwawbes eruisnpull
nuaiod sbures ay Buizieue i yoeDIOR UMOD)
-COL, € W 2inseals o 2dA) Sl apnul o) ueid epn  weiboug
SHB0SH WOISND © Ul $1580 BSBO-AG-358D B U0 DIIBN[RAS)
S11BUL SINSBAL WOISNY, B 20 DINCUS BINSESW SIL)
2095y PUNOWA ) USR] SBY J0IDW Wb B Sawr AuBw
MDY pUe 01 $1050w Buipume) Apesure $1 dous B SDUEDURIS
1B DL SND d0ss-aus 818 ABojounos) syl woup sbiunesg|

spuepuelg BBl | pumsy JOIoW B a8

na|

2UNSEaL-Ad 24) JE 51500 PUB SIB0W| BLU) AZUSIZRIBYY

o) Bundwape o peaisu (BSn-pud AQ) e wbas [BuUSNpu|
Yoes u jBnuaiod sfutaes auyi BuzAeus U yoeoidde mop
-dal, B Ut sunsEa LW jo adAy S apnmou o) ueid apy wesbaiy
S31B0SY LIS € Ul SISBY S580-A0-9SED B U0 PRIEN[BAS SI
{BUI NSRS WOISND, B 30 PINOYS SNSBAW Sity s0msmu |
WIBISAS BUL U1 SUCHIPUOD %0E(S PUE ‘BAup 'ssoosd)

L 0F 3D N00S-2s 9J8 ABCIOULDS; sl woy) sBuineg)

Burzis Jolow adaid Bt le] 61

jEAa| SINSERLL- T BUL 12 51500

PUE $10BAWI FU BTUSIDTIEYD 0L LBLE (O pESISU (asn

“pue AQy wewBes jeuisnpu yoeR Ul jenuatod sBuines au|

BuzAjeur U yoRCIOE ,UMDD-UC), B Ut BINSEaLW jo 2841 Siu)

SRNIOU O URd 4y WEIB0.g SIB0RY WOSNT) B U $i5BQ

SSE-AQ-2SBY 8 UD PAIBNIEND §1
B30 DNOUS 2NSEw I

au) BUILISHE INOUIM PEZISUMOD B0 UED JDIOW B Lanu

MO OF 3N aiseds-a1s aue ABojoukosl siuL wosy sBuines

Buzswog Joiopw, BUO 8L

Bas|

2IRSEAW-J2d Gu) 1B SIS00 PUR SIDBWLN 34} B2LEII8IBYD|

01 Bujdwane 1o peaisw (esn-pus AQ) [uewbes [EmsnpYl
yaes wi (eyusiod sBunes syl Buzheue U yorodde|
JLM0p-00], B U 2SEaW j0 8dA; 1yl spnioul 0) ueyd

ap weifioid ssiegey WoISND ¥ L SigeY BSED-AQ-0SED B
D [S1EN|BAS 51 IBY| SINSERLU WOISN3, € &0 HNOYS Snseaw)
SIOREIEUL WRISAS BU PUE SIRURLBW BU1 J0 aniey|
3t 01 8NP 24)10905-511S Gie ADOICUYDS) SHi Wwouj Shuineg)

SWEiSAS Bulpuey [eusiEl ASuSiogis ubiy JAU 2L

8na| BINSEs |
-5 BUE IE S1507 PUE 19801 8Ut 52 8kE/EY3 0] Bundweye|
jo peasw (880-pus Ag) juswbas |euiSnpu Uoes Ul [eusiod
sburaes auyl BuzAjeun Ul yoeo dde umoD-doL, B Ul 2inSBaw
Jo edAL sl apniout 0y uBid aa WRIB0IY SHIBGaY WOISND
2 U1 51580 9582-A0-958D € UD PRIaN(end S| 1Byl 2nSEsw
OSN3, B30 PINOUS 2UNSEaW SIul %0880 1uSpusdsp
-Ansnpu| pue spseds-ans sue ABoiouyas) sy woi] sbumes|

SjuswaAtd uelebi) BU0 9

1548) aINSEAL|
-0 B4l 1B SI500 PUB SIB0W 3y SZuaioBRYD O Bundwsyel

10 2dA) S1y; 6pMOw &) uBd B ; = (iueD Mol ueg| B0 S
B Ul SiSBQ 8SEI-AG-SSED B UD PRLEN|EAS 51 JBY] BUNSBSwW
WOISND, B 86 DINDUS SINTESLW ST 'BI0BBL] uspuadap
-Assnpu) puB D1sds-aus S48 ABCIOUUDS! Sl 1WoJ) SBUKES|

[BA3| AINSERLW
-4z BU) B S1502 PUE SI0BdW 3y} BZUa1dRIELD D) Bu
10 DBRISU) (B5N-Dus AQ) Wawbas (BusnpUl Yoes w |enusiod
sBues ayj Buizdjeue u yora.dde ,uwop-d0), B U @UNSESW
0 BO& SIULapAoU 0) ueld aa weiBitlg SaleGey WosN)|
2 U| $1580 28€2-A0-5580 & UC PRBNIEAS $| 1BY) SINSESW
WOISND, B 34 PINOUS SINSBawW Sy} ‘RI0RBUL  IuSpUSTap
Ausnipu pug dpssds-ans i ABojouus) sy wed| sbuneg

B0 i

[BASI BINSERLL- 120 BU1 1B SIS0 DUR S1oBdwW)|

3y} 5zUioRIEYD 0) Bundwane (o peaisul (esn-pus Ag)
wawbes eusnpu uoes w elu10d sBunes sy Buzieue
ur yoeoidde Jwop-dal, B ul 2unsesw o adA S
o UBpd opn  weifoig S3IBGEE WOISND B u
BSBOE L0 DHEAIEAS S1 BU) 2iNSBAW WOISND, B $Q PINOUS|
BUNSBEW SIU SI0RBUL UONRZILNGD BUJ |0 1USXE DUR)
204} SUy 01 20D MpoE0S-aus 28 SINSER W Sl wos) sBuaeg|

+ + LOHEZILNGQ A8 WHISAS BRSUSUSIGWED £

(12010
e epos
s | 5 | s
P——
Py PaaY-sen aunseap Aduajoy3 Alisug asn puz Wl
sounbay

UB2108 SANEIIEND ua312s Aljigesiddeul

e
s1gousg 100y Ajiqe Apmey - “svampuoy
ABseug-uoN | sewopEny |iEay 1Ny 4

suswwWwoe? ey = g AioN s

o1 yTwi peg

HOLJ3S TVIHLSNANI — NIIHIS IUNSVIW ADNIIOIZ43 ADHINT



BAS] BINSESW
JeseuD o) Bundwaue|

WIOISTII, € 8Q PINOUS 3:NSEaW SIL '2I0@RRYL TUSpUtaD)
-Alygnipu puB 20eds-eps sue ABojouyos s wasy sbuiseg

uoIEBUEE)

SRQ RN renanisg

3

35uctsey

SIBEN WY DuBwEQ

osuodsey

smapssn-ioswt| L L

Aepy 0. B eeliodsed
uamg Aey jonuog pro| o C 16

SISAEUR aInseatl
01098 [BOIBWLLOD 8U) O Ued SE PEZUBIORIBLD
30 || BINSBAW SIY] |0 IS0 PUB SHUIABS BY ] |

FSU00SIY

WHISAS |BHUCY B BB puEWRg

“SISAEUE Sinseau|
01088 [BIIBLIWICD BY] JO UEC S pazualoeieyd)
20 (jm BINSEOW S O 150D pUB SBUIARS S |

(RIS L Wews M)
InH peliexoed weisks wawabeuey ABeuz

asuodsay

puBwWwag 5

"SISATEUE Sunseaul
01288 [BIUBWLIG0 9y jO LEd SB pazualoeieyd)
B0 (| BINSESLL SIYL JO 1500 pue sBulags sy |

(1RIS-1 LBWS m)
OVAH B0 ‘weisAS juswsbeuew ABmus

F5U0dSSH
puBlEg

“[BA3] BINSTRW

-18¢ BU 1B SISO2 PUE SIEdL BUL SZUSIOE/EYD 0 Bundwale)
jo peaisu (asn-pua AQ) wawbes (usnpy) yIes
sBuines syl DuzAeue Ul UORCITDE ,LMOD-00], B Ul 2nseany)
10 BdAL s epn|ow O UBD BAL “WeEIB0Ig SEIR0RY WOISND)
B Ul SISBQ 582-A3-95E0 B UO PIIEN|BAD S [BY) SINSEDW
WISND, B 50 PINOUS RSB Il Wo@ky]  UBPuatap
-AIISNPU DUB J0ads-5ys ik ABDIOULSR] $1u Wy sBuiseg)

e wanbg

S3MI0 PRRCS SiQqusnipy DeuBen |DIuUeD peadg Sesinn

8

el @inseawy
+530 B4l 18 SIS00 DUE SiaBdul a4l 3ZURIDBIEYD O Bundwae|
o peRisy (asm-pua Aq) wewbas euisnpul yoes Ul jequsiod
sfiuines sy BuzAieue Ul oeoudde Umap-dol, B Ul nsesiul
L 3PNIU Of UBIE B WEIBDI SHIRGEY WolsnD)
SSEQ 582-AG-25RY B UD PAIEN)2A8 S1 18Ul Buinsesw

WOISNE, B 84 PINOUS SiNSESW SIY; ‘Sso@me)  1uapuadep|
~RJISnpUr pUB ads-a)15 sse AB0jouyos) sty wos) shumes|

uewdnby

ant) Asuanbery JIBUEA [[QIU0Y pesds ssanaid

(EITET-ET
-5ad B} Ik S350 DUB $1280WI Byl BZUSORIRYS 0] Bundusile
0 PRI (esn-pua AQ) wewbss jeuisnipw yoes w jenusiod
sBuines sy BuizAleue ul yoeoudde Umop-doy, € u sinsesw
|oodi] siuy spniau ol uBld BA4 WeEIBoN SBIBGEY WOISND)|
B U SISEq BSE3-AQ-3583 B UD PRIENIEAS § 1BUL ,5.N58Sw
LUHSNG, B 80 PINOUS AUNSEBLW SiUl BI0BAUL IuapUBdaD|
-Aiisnpus pue ids-als ae ABojouysal syl wol) sBumes)

Jewdinbs

SIoW ANB10g3 unwsid ssa00)g

‘EAE) BINSEIW- 9T BU 18 $1S00)

DU SiDe0U: 811 22
-pua A0 wewbas (euisnpul LoES Ul Eruod sBunes ayll
BuzAieue ul yorQdde \mop-00l, B w 2insesw o adky S
apnie o ued apn  weiltig SaiegEy WOISTY B ui SR
25B2-AQ-45B2 B U0 DOIENIEAD S1IBU) BINSESU WSO, B &Y
PINOUS 2UNSE3WL S "B10BBUL SIS
's5200:d Buy u sabuByg Jo) A

ZwndQ weisks budwnd|  swo

1EA8| BUNSERW- ST BUL 1 SIS0D
PUB S8 & aioeied or Buidwane jo peasu (asn

-pus Aa) )
BuzAfeue u YoeOIAdE ,UmOR-00), B Ur 2UNSBaW 4O AdAY Siu)

apniow o UBjd apy weiboug Sa1BgeY WOl B Ui SiSeg)
35R0-A0-95R0 2 LD PRIEN(EAZ § B BINSBIW WONG, € oq)
PNOYS SNSBaW $14f "QIORISY L SONSRLDR/BYD SSa00.d puel

(siopuow Q) LOIBZIWNED SSBD01Y BUO ]

[BA3) NSERL- ST BUl 1B $1500 PUR Sioedu)
1 B70E0RIEYD O Bunduwsie jo DEalsy (sn-pu AQ)
wawhes N UoER i [enualod sBuines s BuzAieus|
YIRQITdR ,uMOp-dol, B us BUNSESLW O 30K Sit 3p0ioull
ol uBdam ‘weiboug sH1BgaY WOISN B ui SSBQ 25B3-A]|

1 8N 5195d8-6uS S8 ABOJOULTE: S1n wos) sBuines|

SBweadiOW) 0158 Bm0g RUIO

SuRBIweY

sjyeuey

Afseuz-uon

1deay
swoiEng

Amge
[esy jexep

Aypnepy
Yoy

sBupaeg.

0 e o

(oo
o) seB)
Bungoims
png
sasjoboy

2

“suogipuoy
Ll

QPN peg

aunseop

bl

UdDIIG IANEUIEND

UP3IIS All|IgRIj!

deuy

Aaus)oiyg ABisuz asn pug RME

HO103S TVIHLSNONI — NIIHOS IHNSYIW AINIIDIA3 ADHING




SuBBI0s pEsSEd SeInSes

o

<384 BY| 1B $1500 pue Sitedus e szusoBIEyD 0 Dl
10 pEisy (gsn-pus AQ) juewbes [euisnpu yoea u
sBumes sy Buizdjeue w yoroIdde umop-dol, B Ui 3INSEsLW|
1o adA sny epriour o) ueld 8a lesBolg SBlemeY WoIsnD)|
B Ul $1SBQ SSB2-AQ-358D B UQ DBLBN|BAS S| [BYL BINSESW
WIOISTID, € 80 DNOYS 3NSESL Sl ‘#1000 ILBpUsdap]
-AHSNDUI DU Ji0ads-aus are ABojouyoal sy woj suiaeg

shiunnes syl Suzdfeue L UIe0.00R UaSp-d0L, B Ul 8snSEaw
10 adhy siy spny ueld ey wesfiosy saieney Wosng

Sibiss EsNPU 4OBS U
Buizdigue w yorcidde ,LMoD-doy, B LI aunsesul
o a0AL sig epnoul o ueld san Cwesbold salegey woisny)|
B Ul S1SBQ 8520-AQ-8SB0 B UO DBIBN|BAA I |BYL BINSEEW
o . B 80 DINOYS 3NSESLW S BIOBIHL WBPUECED)
-Aisnp pue sysedss s eie ABoouysat sy wes) sBureg)

SLAWIEOD

2610 6L

L8uBSS
sanueny pav
Ryngeayddeny

S:0tESueg eubug Cullesoidiey

UCHERRD
painquIsIa

SDRIOATION

uonERUED
penauisia

SOUIGIMOININ

uoHEELED
PEINQUISIq

Ruousg

wesay Ajiigw
SowoiEnD ([RAY 104

Ay
“4oay

susag,

o mqege g on

o
wuegpuoy
w20
0} U prg

(0
o 536)
Bupyaiimg
L]
saunbey

ansvopy
PRERH-SYD

U219 FANEU[END

uaa:ag Ayjigeayd

ideu)|

eunseayy Aouaioyy3 Abseug

asn puz

Moy

HOLI3S TYIHLSNANI ~ N3IHIS IHNSYIW AIN31O1443 ADHANT




APPENDIX F-8.

ECONOMIC SCREEN OF MEASURES



g/1 ebed

600¢c/2c/9

077 ‘slauned ABiau3g |Bqoln)

yeo eieBuiey lredey| uonelabujey | gl
saAL@ paads s|qeisnipy onaubepy (josuon paadg| uonetsbuyey | L1
anuQ Aousnbaig s|qelLeA (joiuo) paadg| uonesabuyey | ol
Buneay
Aousnbai4 oipey 556001 Sl
i Bunesy
ON BunesH anemololy S Al
bBunesy
ON $9OBRLNG pale|nsy| L el
ON Buung pue Builig paiesy) MMMMM_M__ FAl
Bunes
Buiesy uononpuj wwwuoo M b
BuiiesH
£19A038Y 1BaH SS8001d $26001 0l
Buung uononpuj MMMHMM_M__ 6
5 BunesH
ON sduind 1esH $58201d [BUISNPU| ssrat 2
= BuneaH
ON Buiwiojey [BwlaylcINy Ssa0aid /
; Buies
ON slawiojsuel| JesH o 9
BuiesH
Aanooay 1eaH e G
bunes
oN Buipeasen JeaH wmm..yooﬂ 14
BuneaH
ON Buneay weeg uocios|3 80014 e
BuneaH
ON Bunjep soueisisay-10811Q mmm.aokn_ b4
Bunes
OoN Bunepy 21y-10811Q mmMoo M L
£ SU21I0S
£ u2alos aAlEB}jENY pue #
SjusWIWOY oGt 85a5 LAt laeoRHaBR ainseapy Aoualoiug Abisug asn puzy 6t
SSed

HO123S TVIHLSNANI -- N33HIS 3HNSYIIN ADNIID1dd3 ADHINT




9/e obed

600¢/22/9 277 ‘sisuied ABiau3 reqoin
IVAH usoi3 S9A SaA walsAs yuswebeueyy Abiaug JVAH Ly
JVAH U303 SaA S9A Buliess pue sjeday 1onQ OVAH ot
IVAH lusiodyg SaA Sa\ 1883y I3l M PoIiIuD OVAH 6L
ON uolne|nsuj 1ong OVAH 8¢
OVAH Usioijg S8A SSA Jeisounsy | ajqewwelfold Mool0 OVAH LE
IWVAH usioilg S3A S8A sjuswanoidwl] Aousiolg semo Buljoo)n OVAH [P
OVAH 1813 SaA SoA saAl() 0B8R dlaeIsniDy onduben :jouo) paads OVAH e
DVAH uso13 SOA SIA anlg Aousnbald a|geuep (joauo) pasdg JOVAH 8
DVAH 1ua1d13 SAA SoA sue Aouaroy3-ybiy 1amo buljoo) OVAH ge
Jossaldworn)
uoneziwndO waisAs Iy 4
$190UaNbeS 10ssa1dwor) I§
1y
lossaldwos
siafu(g Jueooisa( 404 sjoluosy abind e 0e
, Jossaiduwio)
SUOI}ONPaY/S|0JiUoD ainssaid i 62
sebuey) Jsyji ammwaeoo 82
v
sijoliay Buidid Jossauduiod 12
Ny
d
sjuawanoidu| WalsAg Jiy passaiduwo) _Ommﬂquo 9z
lossa1dwo)
$108s81dWO0D Iy Wol) AIBA0I8Y JeaH SISEM iy 2
Jossaldwo)
uoionpay yes| 1y e ve
lossalduwon
Juswaoejday Jossalduwo) e e
SeAl(g peadsg 9|gelisnipy dnsubep (joijuo) pssds s19|10€ 22
aalIg Aousnbal4 a|geUEA :j01lUC) peads sl9|l09 12
Wa)sAg uInjey ajesuapuo)) ainssaid-ubiH slajlog 02
uoneiablay Aousioiyg ubiH| uonessbuiey | 61
;SuasIag
; ] sAneleny pue #
SUBWILIOD o_EM“MMw wmmm bm__nuu__wams ainseay Asuaioiyg ABisug asn puz i
ssed

HOLO3S TVIHLSNANI -- NI3HIOS JHNSVYIWN ADNIIDId43 ADHINIT




9/¢ abed

600¢/22/9

D77 ‘slauled Abiau3g 12qolo

59559001
sjuawanoldw| WalsAg Jusuliabeue|y JaJep oyoadsg 65
-Aisnpu|
$S8SS8201d
Buiues)) ouosenN ayloadg 8S
-Aiisnpu|
$9SS9001d
$301aG pue BulIOHUO 81N)SION |10S olyloads /S
-Aiysnpu)
$8S59201d
sesnoybeg a3 olloadg 95
-Asnpu|
$855990.1d
sanbjuyoa | ucnonpay abpnig oyoadg GG
-Aysnpu)
$8$$820.1d
sapelbdn soeuing oijioadg $S
-Aiisnpuj
$9SS800.d
siesnyiQ o|qgng eul4|  oyoads €5
-fysnpu
S@SS800.d
uoneledsg aueiqualp - SisAj0499|3 oyoadg 2s
-Aisnpuj
punybI sy SSA SOA (Bunybi) s1ewiy pue sxyo0[0 awil|  bunybi 1S
bunybi wusioig EETN EETN sdweT usosalon|d g Jadng|  Bunybi 0S
bunybi weioil3 SaA S8A Bunybuxg g3 Bunybry 6Y
bunybi yusio1y3 SoA SaA sdwe wnipog ainssald-ybiH|  Bunubn 8t
BunyoI Uil SO S9A sdwe) ebieyosig Aususiul-ybiH|  Bunybn Ly
oN 100pu] :sdwen uabojeH|  bunybr 9y
Buiybiy Jusioly3 SOA SBA sisejleg oluoioe(3/gL|  Bunybn Sp
Bunybi 1usiolyg S9A S8A sisejjeg ouonoa(3/51 |  Bunybrg vy
punubi waloig sa) saA s100pINQ - S|oAuo Bunybyfeq Bunyb of
\ adojaaug
VN SeA (8400H 1000) Anoeyed UBIH ‘SJood| g0 e ey
¢ Susalog
SiuBWwIo) QMEM“MMMWE Muﬂﬁu%gmmw ainsespy Aouaioiyg ABisug asn pug BMI
ssed

HOL123S VIHLSNANI -- N33HOS IHNSVYIIN ADNIIDI443 ADHINI




9/ abey

600¢/22/9

0717 ‘sisuped Ablsu3 [eqo|n

18181\ ¥001SOAIT

$5900.d
oyloeds
-Aysnpuj

LL

uonedi| 81nssaid-mon)

$S900.1d
oy1vads
-Asnpuy

04

slawi| 19jeaH lojoel |

$S920.d
oyvadg
-Aisnpuy

69

sdwng wnnaep paadg a|qeLBA

$589014
oyioedg
-Aisnpuj

89

SHOaY B 1IN dnRWOINY

$S820.d
oyioadg
-Alnsnpu|

L9

iswiejosy JesH asnOUNlIN

S8800.14
oyloeds
-Aysnpuj

99

18A1Q aABMOIDIN

8590014
oyroads
-Ansnpuj

99

SIUBWIWIOD

£ U93105
J1Wou0d] ssed

oNA|04309]3

$9S89001d
oyroadg
-Aaysnpuyj

¥9

uoliejnsu| adid 121B A 10H pue Wesis

$9559001d
Jyloadg
-Aisnpu|

€9

uoneinsu| adid 181 M PaIYD

$a85800.1d
ol10ads
-Asnpuy|

29

saAnQ paadg a|qeisnipy ansubep :josuo)) paadg

5955900.d
aoads
-Asnpu|

19

anuQq Aousnbalg s|qBUEA :|01jU0D) paadsg

$95$990.d
aljoads
-Aisnpu|

09

;SU8810S

sAneljeny pue

Ajpqeolddeu)
ssed

ainsea Aouaioiyg ABiaug

gsn pu3l

Moy

HOL133S TVIHLSNANI -- NI3HIS IHNSYIIN AONIIDI443 ADHINT




9/G ebed 5002/22/9 D17 'sisuped AbBisud [eqo|n

(1e15-1 Uews /m)| esuodssy
VN — i — DOVAH pabexoed ‘WweisAs wuawabeuepy ABisu] puewsq 68
(1B1S-| vews /m)|  asuodsay
VN S9A DVAH [Blua)) ‘waisAs juswabeueiy ABiaug puewag 88
saAlq peadg g|qeisnipy dnaubeyy :jonuo) paad ity
11Q peadg 2|qelsnipy ol W 1JoiU0D poadsg 580014 L8
. ) wswdinbg
3alQ Aouanbaig 9jgeueA jouo) paadg 5509014 98
SJOJOJAF AouB101T WnIWaY R
1010} 10143 wniwalid ss9001 g8
uoneziwndy weysAg Buildwngd 1BYIO +8
(siojuow OQ) ueneziwndg ssso0id 12YI0 £8
sjuswanoldw| 10308 19Mmod iEllilg) 28
JONE soueusjuely de| weas 1BY10 18
spiepuejg/Buiuies | puimay J0jojy 1Byl 08
Buizig sojopy Jadoig 18410 6.
Buizisumoq 10104 Byl Q/
swiaysAg Bupuey [euae Aousioyg ybiH 18UI0 Ll
sjuswaaoidwy uonediil B3yl 9/
{0]U0) MO|4 ueH SETTe) S/
SUB- U193 18Uio YL
uoneziwndO [9A8-WaISAS aAIsusyaldwo) 1PYIO g/
$59001d
£19]00031d MIIN|  oy108dS 2.
-Aysnpuyj
£ SuUsalag
Juaalasg BAlElEND pue #
SluaWwWo) cinoHeas soe b ke adial aunsea|y Asusioig ABisug as pu3 ol
ssed

HOLJ3S TYIHLSNANI -- N33HOS IHNSYIIN ADNIIDI443 ADHINS




9/9 abey

1seaW Woisno Buipn|oul JoN) suaalos passed sainses|y £2Z 40 91

6002/¢2/9

L6 40 6L

Q771 'stieuped Ablaul QoD

‘(asuodsal purwap 10 ABJaus sjgemausl

apn|oul jJou saop pue Aoualoiile AB1aus japouwl 0] 1jing S| dYWPeoT)
yoeoidde onewweiboid o} (Alolnose sjgpoul Ajuo 4yIApeOoT) 801042
|an} woly abues sainsesauwl Buipn|oxa 1oy suoseay sisAjeue weiboid oyl
10 Led se paleall INg dyINRROT Ul PAI3POLL 10U 819M SAINSBaW aWog,

uoljelsusy)
siojesauar) auibug Buleocidiosy poINGUISIQ /6
SOIB}JOAOIOUY Honelauen 96
’ paIngsiq
SouIgqIN]oIDIA HORRIDNOD 6
. i panguisiqg
si18Q 1end UORBIBUSD | ¢
painquisia
V/N S3A s19BN NV e €6
puews(
Y/N SaA S19)3N\ 9SN-Jo-aull | ssusdsey 26
L puewaq
asuodsey
Y/N SaA youmg Aejay j04jU0)) PROT puBWe(] 16
Y/N S9A waysAg jonuo) Jawwiq ‘Bunybi mwmmmwwm 06
£ Su9slIas
SjusWWI0D oWEM“MMMMm& ﬁﬂw_”_ﬂ%ﬁ_m“w ainseapy Asuariyg ABisug asn pug BME
ssed

HOLO3S TVIHLSNANI - N33HIS IHNSVYIN ADNIIDI443 ADHINI




Residential ~ New Construction - Non-Equipment Measures

End Use Measure Savings Cost Lifetime BC Ratio
(kWh)

Cocling Programmable Thermostat 378 $ 96.97 15 6.6
Cooling AC Maintenance - $ 203.39 7 -
Cooling Infiltration Control 219 $ 300.00 12 1.2
Cooling Duct Repair 805 $ 423.74 14 3.1
Cooling External Shades 375 $1,728.84 15 0.4
Cooling Storm Doors 67 $ 152.54 12 0.7
Cooling Reflective Roof 98 $ 167.00 25 1.6
Cooling Radiant Barrier 16 $ 781.94 12 0.0
Cooling Duct Insulation 162 $ 211.87 20 1.6
Cooling High Efficiency Windows 765 $ 952.00 20 1.9
Cooling Ceiling Insulation 109 $ 234.00 25 1.2
Cooling Wall Insulation 131 $ 100.00 25 3.3
Cooling Foundation Insulation 31 $ 793.23 20 0.1
Cooling Ceiling Fan 226 $ 220.34 15 2.1
Cooling Whole-House Fan 148 $ 274.58 18 1.2
Cooling Dehumidifier 33 $ 169.49 12 0.3
Cooling Attic Fan 7 ¢ B1.78 18 0.2
Space Heating Programmable Thermostat 378 $  96.97 12 6.6
Space Heating HP Maintenance 375 $ 254.24 7 1.3
Space Heating Infiltration Control 219 $ 300.00 12 1.2
Space Heating Duct Repair 805 $ 423.74 14 3l
Space Heating Storm Doors 67 $ 152.54 12 0.7
Space Heating Ceiling Insulation 109 $ 234.00 25 1.2
Space Heating High Efficiency Windows 765 $ 952.00 20 1.9
Space Heating Duct Insulation 162 $ 211.87 20 1.6
Space Heating Wall Insulation 131 $ 100.00 25 3.3
Space Heating Foundation Insulation 31 $ 793.23 20 0.l
Water Heating Pipe Insulation 138 $ 20.34 15 10.5
Water Heating Faucet Aerators 90 $ 8.47 20 20.0
Water Heating Low-Flow Showerheads 476 $  40.68 15 18.1
Water Heating Drainwater Heat Recovery 208 $ 667.38 14 0.5
Interior Lighting Lighting Timer 53 $  42.37 8 1.3
Interior Lighting Occupancy Sensor 96 $ 145.00 15 1.1
Exterior Lighting Photosensors 14 $  76.27 8 0.2
Exterior Lighting Motion Detectors 19 $  61.02 15 0.5
Exterior Lighting Lighting Timer il $ 61.02 15 0.3
Electronics Reduce Standby Wattage 54 $ 0.21 8 262.8
Electronics SmartPlug 85 $  38.14 8 2.3
Miscellaneous Pool Pump Timer 293 $ 135.60 15 3.5

Economic Screening Results
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Residential - Existing Construction - Non-Equipment Measures

End Use Measure Savings Cost Lifetime BC Ratio
{kWh)

Cooling Programmable Thermostat 362 $ 96.97 15 6.3
Cooling AC Maintenance 175 $ 186.44 7 1l
Cooling Infiltration Control 184 $ 271.19 12 1.1
Cooling Duct Repair 7. $ 423.74 14 2.9
Cooling External Shades 298 $2,593.26 I5 0.2
Cooling Storm Doors 20 $ 152.54 12 0.2
Cooling Reflective Roof 78 $1,313.25 25 0.2
Cooling Radiant Barrier 39 $ 781.94 12 0.1
Cooling Duct Insulation 144 | ¢4 423.74 20 0.7
Cooling. High Efficiency Windows 318 $2,134.00 20 0.3
Cooling Ceiling Insulation a8 $2,603.45 25 0.1
Cooling Wall Insulation 30 $2,118.68 20 0.0
Cooling Foundation Insulation 118 $1,586.46 20 0.2
Cooling Ceiling Fan 170 | ¢ 220.34 15 1.6
Cooling Whole-House Fan 111 $ 274.58 18 0.9
Cooling Dehumidifier 156 $ 169.49 12 1.6
Cooling Attic Fan 4 $ 81.78 18 0.1
Space Heating Programmable Thermostat 362 $  96.97 12 6.3
Space Heating HP Maintenance 359 $ 254.24 7 1.2
Space Heating Infiltration Control 184 $ 300.00 12 1.1
Space Heating Duct Repair Z21 $ 423.74 14 29
Space Heating Storm Doors 20 $ 152.54 12 0.2
Space Heating Ceiling Insulation 98 $2,603.45 25 0.1
Space Heating High Efficiency Windows 318 $2,134.00 20 0.3
Space Heating Duct Insulation 144 $ 423.74 20 0.7
Space Heating Wall Insulation 30 $2,118.68 20 0.0
Space Heating Foundation Insulation 118 $1,586.46 15 0.2
Water Heating Pipe Insulation 192 $ 152.54 15 1.9
Water Heating Faucet Aerators 125 $  20.34 20 11.6
Water Heating Low-Flow Showerheads 659 $ 81.36 20 15.3
Water Heating Drainwater Heat Recovery 288 4 889.84 15 0.5
| Interior Lighting | Lighting Timer 162 | & 4237 8 3.9
Interior Lighting Occupancy Sensor 292 $ 216.95 15 2.2
Exterior Lighting Photosensors 36 $  76.27 8 0.5
Exterior Lighting | Motion Detectors 50 $ 61.02 15 1.3
Exterior Lighting Lighting Timer 29 $  61.02 15 0.7
Electronics Reduce Standby Wattage 63 $ 0.21 8 305.0
Electronics SmartPlug 98 $ 38.14 8 2.6
Miscellaneous Pool Pump Timer 311 $ 135.60 15 3.7

Economic Screening Results
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Commercial - Existing Construction - Non-Equipment Measures

End Use Measure Savings Cost Lifetime BC Ratio
(kWh)

Cooling Dual Enthalpy Economizer 0.405 $ 0.25 10 2.02
Cooling EMS 0.496 $ 0.27 14 2.89
Cooling VSD on Fans 0.379 $ 0.59 16 13
Cooling Programmable Thermostat 0.257 $ 0.13 11 2.40
Cooling VSD on Water Pump 0.196 $ 0.15 20 2.67
Cooling Water Temperature Reset 0614 | $ 0.15 15 6.87
Cooling Cool Roof 0.045 $ 0.62 15 0.12
Cooling Duct Insulation 0.074 $ 0.87 15 0.14
Cooling Duct Testing and Sealing 0.180 $  0.47 15 0.64
Cooling Efficient Windows 0.152 | $ B8.75 25 0.04
Cooling External Shades 0.112 | ¢ 0.15 10 0.93
Cooling Roof Insulation 0.045 | $ 1.50 15 0.05
Cooling Wall Insulation 0.114 | $ 0.97 15 0.14
Cooling Advanced Design 1.585 $  2.90 25 132
Cooling HVAC Retrocommissioning 0423 | § 0.25 7 1.54
Space Heating Dual Enthalpy Economizer 0405 | $ 0.25 15 2.02
Space Heating EMS 0.496 | $ 0.36 14 2.89
Space Heating Programmable Thermostat 0.257 $ 0.13 11 2.40
Space Heating Duct Insulation 0.074 $ 0.87 15 0.14
Space Heating Efficient Windows 0.152 | $ 8.75 25 0.04
Space Heating Roof Insulation 0.045 | & 1.50 15 0.05
Space Heating Wall Insulation 0.114 $ 0.87 15 0.14
Space Heating Advanced Design 1.585 $  2.90 25 1:32
Space Heating HVAC Retrocommissioning 0.423 $ 0.25 7 1.54
Interior Lighting Daylighting Controls 0332 | ¢ 0.15 10 2.07
Interior Lighting Lighting Timers Indoors 0.304 $ 0.02 10 14.23
Interior Lighting Occupancy Sensors 0.342 s 0.26 8 1.04
Interior Lighting LED Exit Lighting 0.030 $  0.04 10 0.71
Interior Lighting Task Lighting 2:331 $ 0.24 5 0.77
Interior Lighting Advanced Design 1.585 $ 2.90 25 1.32
Interior Lighting De-lamp 0.571 $ 0.49 6 0.74
Interior Lighting Lighting Retrofit 1.444 | $ 0.89 6 1.06
Exterior Lighting Lighting Timers 0.029 $ 0.02 10 1.29

Outdoor Lighting -

Photovoltaic, Installation
Exterior Lighting (parking lots) 0.073 $  0.92 5 0.04
Refrigeration Anti-Sweat Heater Controls 0.108 $ 0.50 12 0.23

Floating Head Pressure
Refrigeration Controls 0.180 $ 0.15 15 1.52
Refrigeration Icemakers 0.180 | $ 0.10 15 2.28
Refrigeration Glass Doors 0.090 1.10 10 0.08
Ventilation VSD on Fans 0,379 $ 0.59 16 1.13
Miscellaneous Efficient Elevators 0.637 $  0.46 10 1.30
Miscellaneous Efficient Escalators 0.382 $ 0.35 10 1.03
Miscellaneous Vending Miser 0425 | $ 0.02 10 19.97
Cooling Lighting Retrofit 1.444 | $ 0.89 6 1.06

Economic Screening Results
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Commercial — New Construction — Non-Equipment Measures

End Use Measure Savings Cost Lifetime BC Ratio
(kwh)

Cooling Dual Enthalpy Economizer 0.314 $ 0.25 10 1.56
Cooling EMS 0.393 | § 0.36 14 1.70
Cooling VSD on Fans 0.261 $ 0.59 16 0.78
Cooling Programmable Thermostat 0.224 $ 0.13 11 2.04
Cooling VSD on Water Pump 0.165 | $ 0.15 20 2.26
Cooling Water Temperature Reset 0212 | $ '0.15 15 2.37
Cooling Cool Roof 0.035 $ 0.11 15 0.53
Cooling Duct Insulation 0.062 | $ 0.77 15 0.14
Cooling Duct Testing and Sealing 0.139 $ 0.47 15 0.50
Cooling Efficient Windows 0.130 $  2.66 25 0.10
Cooling External Shades 0.087 | $ 0.15 10 0.72 |
Cooling Roof Insulation 0.039 | & 1.25 15 0.05
Cooling Wall Insulation 0.124 $ 0.87 15 0.17
Cooling Advanced Design 1.300 $ 2.90 25 1.06
Cooling HVAC Retrocommissioning 0.347 | $ 0.25 7 1.24
Space Heating Dual Enthalpy Economizer 0314 | $ 0.25 15 1.56
Space Heating EMS 0.393 | $ 0.36 14 1.70
‘Space Heating Programmable Thermostat 0.224 | $ 0.13 1 2.04
Space Heating Duct Insulation 0062 | $§ 0.77 15 0.14
Space Heating Efficient Windows 0.130 [ $ 2.66 25 0.10
Space Heating Roof Insulation 0.039 3 1.25 15 0.05
Space Heating Wall Insulation 0.124 0.87 15 0.17
Space Heating Advanced Design 1.300 $  2.90 25 1.06
Space Heating HVAC Retrocommissioning 0.347 $ 0.25 7 1.24
Interior Lighting Daylighting Controls 0.242 [ $ 0.15 10 1.5)
Interior Lighting Lighting Timers Indoors 0.222 $  0.02 10 10.36
Interior Lighting Occupancy Sensors 0.249 $  0.26 8 0.76
Interior Lighting | LED Exit Lighting 0.022 | $ 0.04 10 0.52
Interior Lighting Task Lighting 0.241 | $§ 0.24 5 0.56
Interior Lighting Advanced Design 1.300 $  2.90 25 1.06
Interior Lighting De-lamp 0.692 $ 0.49 6 0.90
Interior Lighting Lighting Retrofit 1.056 $ 0.89 6 0.78
Exterior Lighting Lighting Timers 0.021 $ 0.02 10 0.93

Outdoor Lighting -

Photovoltaic, Installation
Exterior Lighting (parking lots) 0.053 [ 3 0.92 5 0.03
Refrigeration Anti-Sweat Heater Controls 0.100 [ $ 0.50 12 0.22

Floating Head Pressure
Refrigeration Controls 0.167 $ 0.15 15 1.41
Refrigeration Icemakers 0.167 $ 0.10 15 2.11
Refrigeration Glass Doors 0.083 $ 1.10 10 0.07
Ventilation VSD on Fans 0.261 $ 0.59 16 0.78
Miscellaneous Efficient Elevators 0.632 $ 0.35 10 1.70
Miscellaneous Efficient Escalators 0.379 $ 0.35 10 1.02
Miscellaneous Vending Miser 0.421 $ 0.02 10 19.80
Cooling Lighting Retrofit 1.056 $ 0.89 6 0.78

Economic Screening Results
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T .
Residential Equipment Measures
End Use Technology Measure First Year Cost Lifetime BC Ratio
Savings
(kwh)
Cooling Central AC SEER 14 153.9 $174.01 14 1.88
Cooling Central AC SEER 15 212.0 $369.78 14 1.22
Cooling Central AC SEER 16 260.8 $1,080.55 14 0.51
Cooling Central AC SEER 18 338.5 $1,910.73 14 0.38
Cooling Central AC SEER 20 355.2 $2,640.18 14 0.29
Cooling Central AC Ductless VRF 556.7 $4,839.43 14 0.24
Cooling Room AC EER 10.2 80.9 $117.25 10 1.14
Cooling Room AC EER 10.8 116.8 $200.85 10 0.96
Cooling Room AC EER 11 165.5 $450.44 10 0.61
Cooling Room AC EER 11.5 180.5 $600.58 10 0.50
Heat Pump HSPF=9.3; 439.1 $649.26 12 0.97
‘Space Heating SEER=14
Heat Pump HSPF=12.0; 882.7 $3,268.69 12 0.39
Space Heating SEER=18
Space Heating Heat Pump GSHP 1,484.5 $10,638.36 12 0.20
Water Heating | Water Heater EF=0.93 78.4 $44.94 14 2.83
Water Heating Water Heater HP COP=2 1,138.4 $1,246.11 14 1.48
Water Heating Water Heater Solar 1,805.9 $6,218.11 14 0.47
Water Heater GSHP 2,167.0 $21,435.10 14 0.16
Water Heating Desuperheater
Interior Lighting | Screw-in Halogen 30.6 $38.37 6 0.71
Screw-in Advanced 750.6 $108.26 6 6.19
Interior Lighting Incandescent
Interior Lighting | Screw-in CEL 1,707.6 $50.34 6 30.27
Interior Lighting | Screw-in HID 1,843.7 $182.50 6 9.02
Interior Lightin Screw-in LED 2,081.7 $3,303.08 6 0.56
Interior Lightin Linear Fluorescent T8 33.7 $2.21 6 13.58
Interior Lighting | Linear Fluorescent T5 108.2 $93.35 6 103
Exterior Lighting | Screw-in Halogen 4.5 $1.99 4 1.42
Screw-in Advanced 109.5 $8.70 4 7.94
Exterior Lighting Incandescent
Exterior Lightin Screw-in CFL 249.0 $4.05 4 38.84
Exterior Lighting | Screw-in HID 268.9 $23.08 4 7.36
Exterior Lighting | Screw-in LED 303.6 265.73 4 0.72
Appliances Refrigerator Efficient 52.8 $37.52 13 2.26
Appliances Refrigerator Energy Star 113.0 $97.58 13 1.86
Appliances Refrigerator Super Efficient 150.7 $225.95 13 1.07
Refrigerator Multiple 226.1 $377.32 13 0.96
Appliances Drawers
Appliances Freezer Efficient 66.9 $17.69 13 6.07
Appliances Freezer Energy Star 99.6 ' $35.39 13 4.52
Appliances Freezer Compact 132.2 $445.89 13 0.48
Appliances Clothes Washer Energy Star 31.0 $29.44 11 1.49
Appliances Clothes Washer Horizontal Axis | 37.8 $536.24 11 0.10
Clothes Dryer Moisture 54.7 $53.24 14 1.74
Appliances Sensor
Appliances Clothes Dryer Efficient 81.8 $134.98 14 1.03
Appliances Clothes Dryer Heat Pump 272.6 ' $662.79 14 0.70
Appliances Dishwasher Efficient 80.4 $0.61 i 188.37
Appliances Dishwasher Energy Star 1132 $1.60 11 100.61
Appliances Cooking Efficient 36.3 ' $2.05 18 35.94
Electronics Personal Computer Energy Star 39.2 $1.32 4 19.68
Electronics Personal Computer ClimateSavers 87.6 $0.00 4 N/A
}Llectronics Color TV Energy Star 61.0 $0.62 1.1 140.47
Electronics Other Electronics Efficient 105.0 $0.70 6 133.63
Miscellaneous Furnace Fan ECM 71.0 $0.70 18 204.20
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Commercial EqQuipment Measures

End Use Technology Measure First Year Cost Lifetime BC Ratio
Savings
(kWh)
Cooling Central Chiller 1.23 kW/ton 0.19 $0.10 14 3.42
Cooling Central Chiller 1.11 kW/ton 0.52 $1.17 14 0.79
Cooling Central Chiller 0.96 kW/ton 0.65 $2.01 14 0.57
Cooling Central Chiller 0.85 kW/ton 0.73 $2.43 14 0.53
Cooling Central Chiller VRF 1.02 $3.40 14 0.52
Cooling Packaged AC EER = 8.9 0.19 $0.31 14 1.08
Cooling Packaged AC EER = 10.1 0.67 $0.91 14 1.29
Cooling Packaged AC EER = 11 0.96 $1.52 14 111
Cooling Packaged AC Ductless VRF 1.38 $3.65 14 0.66
Cooling Room AC EER 10.2 0.17 $0.23 14 1.31
Cooling Room AC EER 10.8 0.41 $0.64 14 112
Cooling Room AC EER 11 0.48 $1.40 14 0.60
Cooling Room AC EER 11.5 0.65 $1.94 14 0.59
Cooling Room AC Advanced Tech | 1.32 $0.00 14
Space Heating Heat Pump COP=3.0 0.12 $0.04 25 4.97
Space Heating Heat Pump COP=3.2 0.22 $0.23 25 1.72
Space Heating Heat Pump COP=3.6 0.38 $0.39 25 1.81
Space Heating Heat Pump Geothermal HP | 0.99 ' $3.20 25 0.57
Ventilation Ventilation Variable Air 0.39 $0.08 14 8.89
Volume
Water Heating Water Heater EF=0.93 0.02 $0.02 14 1.21 ﬁ
Water Heating Water Heater HP COP=2 0.13 $0.84 14 0.19
Water Heating Water Heater Solar 0.44 $3.04 14 0.18
Water Heating Water Heater GSHP 0.60 $12.21 14 0.06
Desuperheater
Interior Lighting Interior Lighting Halogen 0.18 $0.02 14 12.64
Interior Lighting Interior Lighting Advanced 5.03 $0.03 14 235.27
Incandescent
Interior Lighting | Interior Lighting T12 9.42 $0.56 14 26.00
Interior Lighting Interior Lighting CFL 10.06 $2.50 14 6.24
Interior Lighting Interior Lighting T8 10.52 $0.00 14 148,080.26
Interior Lighting Interior Lighting HID 10.87 $1.99 14 8.45
Interior Lighting Interior Lighting TS5 11.35 $1.10 14 15.97
Interior Lighting | Interior Lighting LED 11,53 $5.45 14 3.28
Exterior Lighting Exterior Lighting Halogen 0.01 $0.02 14 0.54
Exterior Lighting Exterior Lighting Advanced 0.25 $0.03 14 10.04
Incandescent
Exterior Lighting | Exterior Lighting T12 0.47 $0.56 14 1,11,
Exterior Lighting Exterior Lighting €EL 0.50 $2.50 14 0.27
Exterior Lighting Exterior Lighting T8 0.53 $0.00 14 6,318.57
Exterior Lighting Exterior Lighting HID 0.54 $1.99 14 0.36
Exterior Lighting Exterior Lighting TS5 0.57 1.10 14 0.68
Exterior Lighting Exterior Lighting LED 0.58 5.45 14 0.14
Office Equipment | PC Energy Star 0.15 $0.01 18 21.06
Office Equipment | PC ClimateSavers 0.22 $0.02 18 15.87
Office Equipment | Server Energy Star 0.13 $0.01 i8 18.26
Office Equipment | Server ClimateSavers 0.34 $0.02 18 24.47
Office Equipment | Monitor Energy Star 0.16 $0.01 14 19.56
Office Equipment | Printer/Copier Energy Star 0.05 $0.01 14 5,91
Refrigeration Walk-in Refrigeration Efficient {147 $25.69 14 0.06
Refrigeration Reach-in Refrigeration Efficient 0.46 $0.03 18 21.80
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