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Executive Summary

In anticipation of the current round of goal-setting for demand-side management (DSM)
programs, the seven Florida utilities subject to the Florida Energy Efficiency and
Conservation Act (FEECA) formed a collaborative to conduct an assessment of the technical
potential for energy and peak demand savings from energy efficiency (EE), demand response
(DR), and customer-scale photovoltaic (PV) in each of their respective service territories.
This technical potential study will in turn serve as the foundation for estimating economic
and achievable potential for each FEECA utility, the latter of which will provide direct input
into each utility’s proposed DSM goals for 2010-2019.

ES.1 Key Caveats

Since the focus of this study is to estimate technical potential, it is important to note several
key caveats to interpreting and evaluating technical potential estimates. First, it should be
understood that technical potential is a theoretical construct that represents the upper bound
of EE, DR, and PV potential from a technical feasibility sense, regardless of cost or
acceptability to customers. Specifically, technical potential does not account for other
important real-world constraints such as product availability, contractor/vendor capacity,
cost-effectiveness, or customer preferences. In this way, technical potential does not reflect
the amount of EE, DR, or PV potential that is achievable through voluntary, utility programs
and should not be evaluated as such. Additionally, it should be noted that the technical
potential analyses conducted in this study do not attempt to quantify or account for
interactions between EE, DR, and PV measures. As such, the technical potential estimates for
EE, PV, and DR are not strictly additive, since efficiency improvements and rooftop PV
generation reduce the baseline peak demand available to be reduced in DR programs. Such
interactions will be addressed in the economic and achievable potential forecasting phases of
this study.

ES.2 Technical Potential for Energy Efficiency

To estimate technical potential for EE in Gulf Power’s service territory, this study used a
bottom-up approach where costs and savings were assessed at the measure level in order to
form a true bottom-up estimate of potential that captures important differences in energy
efficiency opportunities, impacts, costs, and benefits across end uses, building types, and
market segments. Based on this approach, the total technical potential for electric energy
savings in the service territories of Gulf Power is estimated to be approximately 3,345 GWh
which equates to 34% of current baseline annual electricity consumption. The total technical
potential for summer peak demand savings is estimated to be 798 MW or 44% of current

Executive Summary ES-1
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baseline summer system peak demand. Finally, the total technical potential for winter peak
demand savings is estimated to be 496 MW or 27% of current baseline winter system peak
demand. As Table ES-1 shows below, efficiency opportunities in the residential sector
account for well over half of total technical potential for electric energy savings and more
than 70% of total technical potential for summer and winter peak demand savings in Gulf
Power.

Table ES-1: Summary of the Technical Potential Results for Energy Efficiency
by Sector

Annual Energy Summer System Peak Winter System Peak
Sector: Baseline Technical Baseline Technical Baseline Technical
Gwh) Jewiy | @ | vw) [ oaw) | o) | oaw) Joaw) | (%)
Residential 5,148 1,968 | 38.2% | 1,150 534 |46.4% [ 1,270 341 [ 26.9%
Commercial 3,783 1,210 | 32.0% 579 249 | 43.1% 450 136 | 30.1%
Industrial 886 167 | 18.8% 96 15 16.1% 108 20 18.2%
Total 9,817 3,345 | 34.1% | 1,825 798 | 43.7% [ 1,828 496 [ 27.2%

The technical potential results for energy efficiency reflect several unique aspects of Gulf
Power’s customer base and the corresponding energy efficiency opportunities considered for
analysis. First, the residential sector in Gulf Power is nearly all-electric, with currently very
little natural gas use. This aspect of Gulf Power’s residential customer base drives much of
the winter system peak demand and corresponding technical potential for winter peak
demand savings. This aspect also explains why total technical potential for energy and peak
demand savings is largely concentrated in the residential sector. Second, while the relative
share of potential savings from HVAC measures primarily reflects the relative share of
HVAC loads, the results presented for HVAC measures also reflect the larger number of
HVAC measures considered in the analysis compared to measures affecting other end uses.
This slight bias towards HVAC measures in the final measure list was a direct result of the
availability of previous independent and utility-sponsored research that supported a larger
number of HVAC measures compared to other end use measures. Finally, it should be
understood that the technical potential results for energy efficiency include savings estimates
for several advanced technologies that are likely to face significant near-term constraints in
market availability and distributor/contractor capacity. These advanced technologies include
SEER 19 central air conditioners, SEER 17 air-source heat pumps, geothermal heat pumps,
heat pump water heaters, hybrid desiccant-DX systems, and PV-powered pool pumps.

ES-2 Executive Summary
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ES.3 Technical Potential for Demand Response

To estimate technical potential for DR in Gulf Power’s service territory, this study used a
bottom-up, engineering-based approach that allowed for explicit accounting of the end-use
peak loads and DR-enabling technologies that are most relevant to reducing customer load in
response to DR events and/or incentives. In this analysis, three key factors were used to
determine DR technical potential — the availability of communication networks, the
availability and end-use demand reduction capabilities of advanced DR-enabling
technologies, and the availability of dynamic pricing tariffs. Because of the emerging nature
of advanced DR technologies, dynamic tariffs, and advanced communications networks,
Itron developed an assumption-driven approach in order to develop the DR measure data
required to estimate technical potential. The final input values for each factor were developed
from a combination of utility estimates, data from the literature, and evaluations of current
DR programs in Florida. To account for the uncertainty embedded in these input values,
particularly the availability of dynamic pricing tariffs across various customer segments,
Itron developed “high” and “low” scenarios of DR technical potential.

Table ES-2 shows the estimated DR technical potential by sector, season, scenario, DR-
enabling technology, and tariff, presented in both absolute figures and as a percentage of
baseline system peak demand. Note that the peak savings estimates are designed to be
incremental to the existing DR resource such that only customers that are not currently
enrolled in any existing DR program were considered eligible for the DR programs modeled
in this analysis. In addition to the existing DR resource of 67 MW, the technical potential
estimated from new DR programs ranges from 298 MW (high scenario) to 115 MW (low
scenario). Total incremental DR technical potential ranges from 16% to 6% of current
baseline peak demand across the summer and winter peak seasons and the high and low
scenarios modeled in this analysis, the majority of which is estimated to come from
residential customers.

The size of the estimated DR technical potential resource presented here is highly dependent
on the assumed penetration of dynamic pricing tariffs. A/C cycling technology is likely to be
used only in combination with a flat rate as opposed to smart thermostats, in-home displays,
and on-off switching via low power wireless networks that are likely to be used only with a
dynamic pricing tariff. Within the A/C end-use, the load reduction potential from A/C
cycling (31%) is assumed to be similar to that from smart thermostats (~36%) and in-home
displays (~36%). However, the assumed load reduction potential of on-off switching of water
heaters and pool pumps via low power wireless communications is significant (90%) and
drives higher whole-house load reductions under the dynamic pricing program assumption
compared to flat rate programs. Therefore higher penetration of dynamic pricing tariffs leads
to higher levels of DR technical potential.

Executive Summary ES-3
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Table ES-2: Summary of the DR Technical Potential for Demand Response by Sector, Technology, and Scenario

Summer System Peak Winter System Peak
Technical Potential Technical Potential
Sector: DR-enabling technology and tariff: | Baseline Baseline
High Low High Low
MW) | MW) | (%) | MW | (%) MW) | MW) | (%) | MW) | (%)
A/C Cycling Switch w/ flat rate 29 2.6% 53 4.6% 27 2.1% 48 3.8%
AJC Shedding Switch w/flat rate - 0.0% - 0.0% - 0.0% - 0.0%
Smart Thermostats for A/C w/ CPP 86 7.4% 17 1.5% 78 6.1% 16 1.2%
On-Off Switching via low-power
. . 19 1.7% 4 0.3% 54 4.2% 11 0.8%
wireless networks for water heating
Residential
On-Off Switching via low-power
. 13 1.2% 3 0.2% 3 0.2% 1 0.0%
wireless networks for pool systems
In-home displays and pre-set control
. 50 4.4% 10 0.9% 49 3.8% 10 0.8%
strategies w/CPP
Total Residential 1,150 198 17.2% 87 7.5% 1,270 209 16.5% 85 6.7%
Automated control strategies w/CPP 41 7.1% 23 4.0% 24 5.4% 14 3.1%
Commercial | Direct load control system 54 9.3% 54 9.3% 15 3.4% 15 3.4%
Total Commercial 579 95 16.4% 78 13.4% 450 40 8.8% 29 6.5%
Automated control strategies w/CPP 2 1.7% 1 1.0% 2 1.1% 1 0.7%
Industrial Direct load control system 2 2.0% 2 2.0% 1 0.4% 1 0.4%
Total Industrial 96 5 5.2% 4 4.2% 108 2 1.9% 1 1.0%
TOTAL 1,825 298 16.3% | 168 9.2% 1,828 251 13.7% 115 6.3%

Executive Summary
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ES.4 Technical Potential for Solar Photovoltaic Systems

The analytic methodology for estimating the technical potential of PV systems in Gulf
Power’s service territory consisted of first estimating the total roof area suitable for siting PV
systems and then translating this roof area into estimates of annual electricity generation and
power output coincident with the system summer and winter peaks. Table ES-3 summarizes
annual energy and system coincident peak demand impacts by sector and building type and
benchmarks these impacts relative to current baseline energy consumption and peak demand
in Gulf Power. As the table shows, the total estimated technical potential of the PV systems
considered in this study is 3,938 GWh of annual electricity generation, 1,452 MW of summer
system peak capacity, and 235 MW of winter system peak capacity. Over half of total
electricity generation and system peak capacity is derived from residential rooftop PV
systems, 80% of which are from rooftop systems on single-family residential homes. Relative
to current baseline electricity consumption and system coincident peak demand in the
residential and commercial sectors of Gulf Power, the total estimated technical potential for
PV is equivalent to 44% of annual electricity consumption, 84% of summer system peak
demand, and 14% of winter system peak demand.

In this study, one of most significant assumptions is that the PV arrays eligible to be installed
on residential and commercial rooftops and shading structures in commercial parking lots are
based on crystalline silicon PV material rather than amorphous silicon PV material. If
amorphous silicon PV material had been assumed, the technical potential results would be
significantly lower. However, the assumption of 100% crystalline PV is consistent with the
concept and definition of technical potential used in the EE and DR analyses, i.e. a
theoretical upper bound of the potential PV resource. Another key sensitivity in the PV
analysis is the timing of summer and winter system peak demand. PV power production is
particularly dynamic during the times of system peak in Florida. Depending on the exact
hour of future system peak demand, the level of potential PV generation could vary
significantly. The winter system peak illustrates this point particularly well. During the hour
from 8-9am, the sun is very low in the sky and PV systems tilted to the east are likely to not
contribute any generation at the time of peak. If for some reason the winter peak occurred an
hour earlier the historic winter peak, generation might be 100% less than the results of this
study indicate. Summertime peak generation is subject to similar sensitivities. During the
period during which summer peaks are likely to occur, the position of the sun in the sky is
changing quite rapidly. If the summer peak occurred one hour later from 4-5pm, the peak
generation would be approximately 15-20% less.

Executive Summary ES-5
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Table ES-3: Summary of PV Technical Potential Results by Sector and Building Type

Summer System Peak Winter System Peak
Annual Energy (3-4pm EDT) (8-9am EST)
Sector: Building Baseline Technical Potential Baseline Technical Potential Baseline Technical Potential
Type: (GWh) (GWh) *0) (MW) (MW) (%) (MW) (MW) (%)
Residential Single-family 3,832 2,072 54% 860 752 87% 966 137 14%
Multi-family 974 309 32% 210 112 53% 213 20 10%
Mobile Homes 342 128 37% 81 46 58% 91 8 9%
Total 5,148 2,509 49% 1,150 911 79% 1,270 166 13%
Commercial College 162 79 49% 202 30 15% 134 4 3%
School 200 97 48% 83 37 44% 38 5 12%
Hospital 212 40 19% 74 15 21% 32 2 6%
Other Health 111 23 21% 36 9 25% 25 1 5%
Lodging 180 76 42% 27 29 107% 27 4 13%
Restaurant 562 84 15% 23 32 140% 15 4 26%
Grocery 277 29 11% 28 11 39% 20 1 7%
Retail 423 166 39% 22 63 285% 17 8 46%
Warehouse 80 117 146% 10 44 430% 12 6 46%
Office 1,170 506 43% 23 191 822% 17 24 145%
Other 406 212 52% 50 80 161% 113 10 9%
Total 3,783 1,429 38% 579 541 93% 450 69 15%
Total 8,931 3,938 44% 1,729 1,452 84% 1,720 235 14%
Executive Summary ES-6
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1

Introduction

Under the terms of the Florida Energy Efficiency and Conservation Act (FEECA), all Florida
utilities with annual electric sales over 2,000 GWh are required to pursue cost-effective
demand-side management (DSM) programs. In total, the following seven utilities are
currently subject to FEECA requirements:

m Florida Power & Light (FPL)

m Progress Energy Florida (PEF)

m  Gulf Power Company (Gulf)

m  Tampa Electric Company (TECO)

s JEA

= Orlando Utilities Commission (OUC)

m  Florida Public Utilities Company (FPU)

The Florida Public Service Commission (PSC) is responsible for setting numeric goals for
DSM programs for each utility subject to FEECA. These numeric goals establish annual
savings targets over a 10-year period and are revised every five years. The current savings
goals were established by the PSC in August 2004 and run through 2014. In June 2008, the
PSC established dockets 080407-EG through 080413-EG to review and revise the numeric
DSM goals for 2010-20109.

In anticipation of the current round of DSM goal setting, the seven FEECA utilities formed a
collaborative (the Florida Collaborative) to conduct an assessment of the technical potential
for energy and peak demand savings from energy efficiency, demand response, and
customer-scale renewable energy in each of their respective service territories. Additionally,
the FEECA utilities also invited the Southern Alliance for Clean Energy (SACE) and the
Natural Resources Defense Council (NRDC) to participate in the study collaborative as
project advisors. The members of the collaborative developed a request for proposals (RFP)

Introduction 1-1
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that was issued on March 21, 2008. Vendor responses were then evaluated by the
collaborative. Based upon these evaluations, the study collaborative selected the Itron/KEMA
team to conduct the technical potential study.

As defined in the RFP, the primary objective of this study is to assess the technical potential
for reducing (avoiding) electricity use and peak demand by implementing a wide range of
end-use energy efficiency and demand response measures, as well as customer-scale solar
photovoltaic and solar thermal installations, in the service territories of each of the seven
FEECA utilities. This technical potential study will in turn serve as the foundation for
estimating economic and achievable potential for each FEECA utility, the latter of which will
provide direct input into each utility’s proposed DSM goals for 2010-2019.

This report presents the methods, data sources, assumptions, and results of the technical
potential analysis for Gulf Power. The remainder of this report is organized as follows:

m  Chapter 2 describes the analytic scope of the study

m  Chapter 3 presents the concepts, methodology, input data, and results of the
technical potential analysis for energy efficiency

m  Chapter 4 presents the concepts, methodology, input data, and results of the
technical potential analysis for demand response

m  Chapter 5 presents the concepts, methodology, input data, and results of the
technical potential analysis for customer-scale solar PV

m  Chapter 6 provides a comprehensive list of key data sources and references

= Appendix A provides brief descriptions for each energy efficiency measure analyzed
in this study

= Appendix B provides detailed tables of the measure inputs used in the study

m  Appendix C provides a detailed summary of the non-additive results for energy
efficiency measures

= Appendix D provides a detailed summary of the supply-curve adjusted results for
energy efficiency measures

1-2 Introduction
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2

Study Scope

This study provides estimates of energy and peak demand savings opportunities available to
electric customers in each of the seven FEECA utilities. As Figure 2-1 shows, the service
territories of the seven FEECA utilities encompass nearly the entirety of the state of Florida.
Indeed, when taken together, these seven utilities account for over 85% of total annual
electric sales in the state of Florida in 2007 (~190 TWh/yr).

Figure 2-1: The Service Territories of the FEECA Utilities by Zip Code
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The scope of this study includes the assessment of the potential energy and peak demand
savings from energy efficiency (EE), demand response (DR), and customer-scale solar PV
and solar thermal opportunities currently available to customers in the residential,

Study Scope 2-1

20190016-STAFF-POD-5-137



Technical Potential for Electric Energy and Peak Demand Savings in Gulf Power

commercial, and industrial sectors. It should be noted, however, these technical potential
analyses do not attempt to quantify interactions between EE, DR, and PV measures. As such,
the technical potential estimates for EE, PV, and DR are not strictly additive, since efficiency
improvements and rooftop PV generation reduce the baseline peak demand available to be
reduced in DR programs. Such interactions will be addressed in the economic and achievable
potential forecasting phases of this study.

It should also be noted that energy and peak savings opportunities in a few end-use sectors
were specifically excluded from this study. These sectors were agriculture, transportation,
communications and utilities (TCU), construction, and outdoor/street lighting. In the
agriculture and TCU sectors, there is a lack of comprehensive primary research on both end-
use baselines and energy/peak savings opportunities that would allow development of
reliable technical potential estimates. In the case of the construction sector, end-use electric
loads are temporary by nature and often ill-suited as targets for utility-administered resource
acquisition programs. In the case of outdoor and street lighting, these markets are already
saturated with efficient equipment (e.g. LED traffic signals and metal halide or high-pressure
sodium lamps) in most regions of the country (USDOE, 2004). More importantly for traffic
signals, the Energy Star product specification (based on LED performance levels) was
subsumed by revised federal efficiency standards which require all new traffic signals to
meet LED-equivalent performance criteria.*

As Figure 2-2 shows, the in-scope sectors accounted for over 90% of total annual electric
sales in Gulf in 2007, while the out-of-scope sectors accounted for less than 10% of total
sales.

! See final rulemaking published in USDOE Federal Register Notice, October 18, 2005:
http://www1.eere.energy.gov/buildings/appliance standards/pdfs/technical amendment 101805.pdf

2-2 Study Scope
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Figure 2-2: 2007 Electric Sales in Gulf Power by End-use Sector
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3

Technical Potential for Energy and Peak Demand
Savings from Energy Efficiency

In this chapter, we first provide an overview of the concepts and methodology used to
estimate energy efficiency potential. We then describe the data sources and methods used to
develop comprehensive, end-use baselines. Finally, we present and analyze the resulting
energy efficiency potential estimates and delineate key analytic caveats.

3.1 Characterizing the Energy Efficiency Resource

Energy efficiency has been characterized for some time now as an alternative to energy
supply options such as conventional power plants that produce electricity from fossil or
nuclear fuels. In the early 1980s, researchers developed and popularized the use of
conservation supply curves to characterize the potential costs and benefits of energy
conservation and efficiency. Under this framework, technologies or practices that reduced
energy use through efficiency were characterized as “liberating *supply’ for other energy
demands” and could therefore be thought of as a resource and plotted on an energy supply
curve. The energy-efficiency resource paradigm argued simply that the more energy
efficiency, or “nega-watts” produced, the fewer new plants needed to meet end users’ power
demands.

Energy-efficiency potential studies were popular throughout the utility industry from the late
1980s through the mid-1990s. This period coincided with the advent of what was called
least-cost or integrated resource planning (IRP). Energy-efficiency potential studies became
one of the primary means of characterizing the resource availability and value of energy
efficiency within the overall resource planning process.

Like any resource, there are a number of ways in which the energy-efficiency resource can be
estimated and characterized. Definitions of energy-efficiency potential are similar to
definitions of potential developed for finite fossil fuel resources like coal, oil, and natural

gas. For example, fossil fuel resources are typically characterized along two primary
dimensions: the degree of geologic certainty with which resources may be found and the

Technical Potential for Energy and Peak Demand Savings from Energy Efficiency 3-1
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likelihood that extraction of the resource will be economic. This relationship is shown
conceptually in Figure 3-1.

Figure 3-1: Conceptual Framework for Estimates of Fossil Fuel Resources
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Somewhat analogously, this energy-efficiency potential study defines several different types
of energy-efficiency potential, namely: technical, economic, achievable, program, and
naturally occurring. These potentials are shown conceptually in Figure 3-2 and described
below.

Technical potential is defined in this study as the complete penetration of all measures
analyzed in applications where they were deemed technically feasible from an engineering
perspective. Economic potential refers to the technical potential of those energy
conservation measures that are cost-effective when compared to supply-side alternatives.
Achievable program potential refers to the amount of savings that would occur in response
to specific utility program funding and measure incentive levels. Savings associated with
program potential are savings that are projected beyond those that would occur naturally in
the absence of any utility programs. In this sense, naturally occurring potential refers to the
amount of savings estimated to occur as a result of normal market forces, that is, in the
absence of any utility programs.

3-2 Technical Potential for Energy and Peak Demand Savings from Energy Efficiency
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Figure 3-2: Conceptual Relationship among Definitions of Energy Efficiency
Potential
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The focus of this study is to produce estimates of technical potential that will then form the
basis for estimates of economic and achievable potential in a follow-on study. In this respect,
it is important to note several key caveats to interpreting and evaluating technical potential
estimates. First, it should be understood that technical potential is a theoretical construct that
represents the upper bound of energy efficiency potential from a technical feasibility sense,
regardless of cost or acceptability to customers. Specifically, feasibility limits measure
installation to opportunities where installation is feasible from an engineering perspective
and physically practical with respect to constraints such as available space, noise
considerations, and lighting level requirements, among other things. However, technical
potential does not account for other important real-world constraints such as product
availability, contractor/vendor capacity, cost-effectiveness, or customer preferences. In this
way, technical potential does not reflect the amount of energy efficiency potential that is
achievable through voluntary, utility programs and should not be evaluated as such.

3.2 Energy Efficiency Forecasting Methodology

Our method for estimating energy efficiency potential is a bottom-up approach, utilizing
DSM ASSYST, KEMA’s MS-Excel-based DSM potential model for energy efficiency. In
this approach, costs and savings are assessed at the measure level in order to form a true
bottom-up estimate of potential that captures important differences in energy efficiency
opportunities, impacts, costs, and benefits across end uses, building types, and market
segments. The results of this bottom-up analysis can then be analyzed along a wide range of
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dimensions, including: 1) time (in terms of annual or cumulative costs and savings), 2) utility
service territory, 3) building or business type, 4) building vintage, 5) end use, and 6)
individual efficiency measure.

In the remainder of this section, we provide a detailed description of the bottom-up approach
used to forecast technical potential in this study.

3.2.1 Core Equation

In its most basic form, total technical potential is developed from estimates of the technical
potential of individual measures as they are applied to discrete market segments (commercial
building types, residential dwelling types, etc). The core equation used to calculate the
technical potential for energy savings from each individual efficiency measure is shown
below (using a commercial measure example).

Baseline Data Measure Data
A A
' ™ ™

Technical Units of End-use Tech Base Tech Measure Measure Measure
Potential = | Consumption Saturation EUI 1- Saturation Feasibility Impacts
(GWh) (1066 ft2) (%) (KWh/ft2) (%) (%) (%)

As the equation shows, technical potential is estimated by interacting “baseline data” that
describe current, end-use energy consumption in a given market segment with “measure
data” that describe the energy savings impacts, feasibility, and current saturation of a given
measure in a given market segment.

The key types of data used to develop baseline end-use energy consumption are:

m Units of consumption — this variable quantifies the total square feet of floor area (in
the commercial analysis) or total number of dwellings (in the residential analysis) for
a given market segment (e.g. office buildings in commercial or single-family
dwellings in residential).

= Base technology end-use intensity (EUI) — this variable quantifies the annual energy
used per square foot for each base-case end-use technology in each market segment.
This is the consumption of the energy-using equipment that the efficient technology
replaces or effects. For example, if the efficient measure were a CFL, the base EUI
would be the annual kWh per square foot of an equivalent incandescent lamp. For the
residential analysis, annual unit energy consumption (UECSs) or energy used per
dwelling, are substituted for EUlIs.

3-4 Technical Potential for Energy and Peak Demand Savings from Energy Efficiency
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= End-use technology saturation — this variable quantifies the fraction of the floor
space (or dwelling units) in which a given base-case end-use technology is currently
installed. In commercial lighting, for example, this would be the percentage of floor
space lit by incandescent bulbs (in the case of a CFL analysis) or the percentage of
floor space lit by linear fluorescent lamps (in the case of a premium T8 analysis).

The key types of data used to describe energy efficiency measures are:

m  Measure saturation — this variable is the fraction of applicable floor space (or
dwelling units) that has already been converted to the efficient measure. One minus
the measure saturation thus provides an estimate of the size of remaining eligible
market for any given measure.

m  Measure feasibility — this variable is the fraction of the applicable floor space (or
dwelling units) where it is technically feasible for conversion to the efficient
technology from an engineering perspective.

m  Measure impacts — this variable is the percentage reduction in annual energy
consumption that results from application of the efficient technology.

Estimates of the technical potential for peak demand savings (as opposed to annual energy
savings) are calculated analogously simply by adding peak-to-energy ratios to the equation
above. These peak-to-energy ratios are derived from end-use load shape data and translate
annual end-use energy consumption (kWh) to demand (kW) at the time of system coincident
peak load.

By treating measures independently, their relative cost-effectiveness is analyzed without
making assumptions about the order or combinations in which they might be implemented in
customer premises. However, total technical potential across measures cannot be accurately
estimated by simply summing the individual measure potentials directly, since some savings
would be double-counted. For example, the savings from a measure that reduces heat gain
into a building, such as window film, are partially dependent on other measures that effect
the efficiency of the system being used to cool the building, such as a high-efficiency chiller
— the more efficient the chiller, the less energy saved from the application of the window
film.

In the second step of the DSM ASSY ST modeling framework, total cumulative technical
potential is estimated using a supply curve approach. This method, which we describe in the
next subsection, minimizes the double-counting problem.

Technical Potential for Energy and Peak Demand Savings from Energy Efficiency 3-5
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3.2.2 Use of Supply Curves

Energy efficiency supply curves consist of two axes — one that captures the levelized cost per
unit of savings (e.g., $/kWh saved) and the other that shows the amount of savings that could
be achieved at each level of cost. These curves are built up by sorting individual measures
(and their technical potential savings) on a least-cost basis.

The critical aspect of supply curves is that total potential savings from any given measure are
calculated incrementally with respect to measures that precede them. This incremental
accounting of measure costs and savings takes into account interactive effects between
multiple measures applied to the same end use, such as those described above in the case of
efficient chillers and window film measures.

Table 3-1 shows a simplified numeric example of a supply curve calculation for several
energy efficiency measures applied to commercial lighting for a hypothetical population of
buildings. Measures are first sorted by cost — from least to most expensive — reflecting the
assumption that measures are adopted and installed in a least-cost order. The basis for the
cost sorting can be a measure-level cost-effectiveness test or the levelized cost of the measure
per unit of energy or demand reduced. For this study, the Florida Collaborative chose to use
the participant cost test as the basis for the least-cost ordering. Next, the base-case energy
consumption of the end-use system being effected by the first efficiency measure is adjusted
for the expected energy savings from that measure. For subsequent measures that effect the
same end use, the expected energy savings are then re-estimated to account for the adjusted
energy consumption baseline. In the example shown below, the occupancy sensor measure
would save more per installation if it was applied to the base-case T12 lamp and magnetic
ballast combination. However, because the T8 lamp-electronic ballast combination is more
cost-effective, it is applied first, reducing the energy savings potential for the occupancy
sensor. Thus, in a typical energy efficiency supply curve, the base-case end-use consumption
is reduced with each unit of energy efficiency that is acquired. Notice that in Table 3-1 the
total end-use GWh consumption is recalculated after each measure is implemented, thus
reducing the base energy available to be saved by the next measure.

3-6 Technical Potential for Energy and Peak Demand Savings from Energy Efficiency
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Table 3-1: Sample Technical Potential Supply Curve Calculation for

Commercial Lighting (Note: Data are illustrative only)

Total End Use Applicable,
Consumption Not Complete Average Energy Energy
of Population and Feasible kWh/ft’of | Savings | Savings | Participant
Measure (GWh) (1000s of ft?) population (%) (GWh) B-C Ratio
Base Case: T12
lamps with 425 100,000 4.3 N/A N/A N/A
Magnetic Ballast
1. T8 w. Elec. 425 100,000 43 21% 89 3.2
Ballast
2. Occupancy 336 40,000 3.4 10% 13 14
Sensors
3. Perimeter 322 10,000 3.2 45% 14 05
Dimming
With all measures 309 3.1 27% 116

This least-cost ordering and accounting of interactive effects between measures is performed
for all of the base-case technologies, market segments, and measure combinations in the
scope of the study. The results are then summed to produce the technical energy efficiency
potential for the entire sector. Supply curves typically, but not always, end up reflecting
diminishing returns as shown in Figure 3-3, i.e. costs increase rapidly and savings decrease
significantly at the end of the curve.

Technical Potential for Energy and Peak Demand Savings from Energy Efficiency
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Figure 3-3: Example of Technical Potential Supply Curve for the Commercial
Sector (Note: Data are illustrative only)
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3.3 Development of Bottom-up, End-use Baselines

As implied in the previous discussion, the first step in estimating technical potential in this
study involved constructing a bottom-up characterization of current energy use and peak
demand at the end-use and technology level in the particular market segments of interest,
e.g., existing single-family homes, office buildings, grocery stores, or metal fabrication
facilities. The specific market segments and end uses defined for this study are summarized
in Table 3-2 below.

3-8 Technical Potential for Energy and Peak Demand Savings from Energy Efficiency
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Table 3-2: Summary of Analysis Segmentation Used in this Study

Segment Name | Segment Definition
Sector ¢ Residential e Commercial e Industrial
Building type *  Single-family dwelling * College e Food Processing
e Multi-family dwelling e Food Store e Textiles
e Mobile Home e Hospital e Lumber
e Other Health Care e Paper-Pulp
» Office e Printing
e Lodging e Chemicals
* Restaurant e Petroleum
* Retail e Rubber-Plastics
e School e Stone-Clay-Glass
e Warehouse e Primary Metals
*  Miscellaneous e Fab Metals
e Ind Machinery
e Electronics
e Transp Equipment
e Instruments
e Miscellaneous
Building »  Existing construction »  Existing construction | ¢  Existing construction
Vintage ¢ New construction *  New construction
End Use e HVAC e Space Cooling e Process Heating
e Lighting e Ventilation e Process Cooling
e Water Heating e Water Heating e Pumps
e Refrigerator e Commercial Cooking [ ¢« Fans
e Freezer » Refrigeration e Compressed Air
e Clothes Dryer »  Exterior Lighting e Process Drives
e Clothes Washer * Interior Lighting e Lighting
e Dishwasher »  Office Equipment ¢ HVAC
e Pool Pump «  Miscellaneous e Refrigeration
« TV/I/VCR/DVD/STB/PC e Other
e Other Plug Loads

For each of the end uses and market segments defined above, the key data necessary to
establish the bottom-up modeling baselines are: 1) population estimates of the number of
customers, number of households, total square footage of built space, and/or kWh sales; 2)
end-use technology saturations (e.g., the share of the market with a certain technology
installed), 3) end-use technology densities (e.g., the average number of technology units
installed per household or per square foot of floor area), 4) end-use energy intensities (e.g.,
per household or per square foot of floor area), and 5) end-use load shapes (e.g. distribution
of energy use over time of the day and season). Residential baseline analyses also require
data on the number of households by building type (e.g., single-family detached homes vs.
multi-family buildings) in order to scale and calibrate residential end-use estimates to total
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residential sales and peak demand. Similarly, commercial baseline analyses requires data on
commercial floor space by building type (e.g., offices, retail stores, hospitals, or schools) in
order to scale and calibrate commercial end-use estimates to total commercial sales and peak
demand. Table 3-3 provides a summary of the key types of baseline data required for
bottom-up potential studies.

Table 3-3: Summary of Key Baseline Data Required for Potential Studies

Data Type Units

Units of consumption »=  Number of households or kWh sale (residential)
= Square feet of floor space or kWh sales (commercial)
=  kWh sales (industrial)

End-use technology =  Share of households with technology installed (residential)

saturation = Share of floor space with technology installed (commercial)
=  Share of load with technology installed (industrial)

End-use technology = Cost units per consumption unit (e.g., lamps/home, tons

density cooling/square foot, motor horsepower/kWh)

End-use energy intensity = Annual kWh/household (residential)
= Annual kWh/square foot (commercial)
= kWh load (industrial)

End-use load shapes = Distribution of end-use energy consumption across times of the
day, days of the week, and season

In addition to the end-use baseline data described above, the other key data required for
developing defensible, bottom-up baselines are data on actual total sales and system peak
demand by customer class. These “top-down” data serve as controls totals in order to ensure
that all of the bottom-up end-use energy and peak demand estimates correctly sum to actual
sales and observed system peak demand. Indeed, the process of reconciling the bottom-up
end-use energy and peak demand estimates with actual sales and system peak demand is
critical to minimizing systematic bias embedded in technical potential assessment.

In the remainder of this section, we present and describe the data sources and methods used
to develop residential, commercial, and industrial end-use baselines for this study and then
summarize the resulting energy consumption and peak demand baselines by end use and
market segment.

3.3.1 Residential Baseline Data Development

For the residential baseline analysis, Gulf Power provided two key datasets that served as
important benchmarks for the development of residential end-use baselines. First, Gulf
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Power provided counts of residential customers by type (i.e. single-family, multi-family, or
mobile home) based on information extracted from their respective Customer Information
Systems (CIS) databases. Second, Gulf Power also provided billing data on actual residential
electricity sales for calendar year 2007. This billing data served as control totals to help
reconcile the bottom-up baseline estimates with actual total residential sales.

Data on end-use equipment saturations and technology densities were developed primarily
from the results of recent internal saturation surveys conducted by Gulf, supplemented by
results from the 2006 Home Energy Survey (HES). For HVAC, water heating, and major
appliances, Itron used saturation estimates developed by Gulf based on the results of a survey
of ~1,000 residential customers conducted in 2007. For other residential end uses, Itron
applied saturation estimates based on the statewide results of the 2006 HES. The 2006 HES
consisted of just over 1,200 on-site surveys of residential homes conducted in six of the
seven FEECA utilities.? Itron obtained the utility-specific survey results from the FPSC staff
(via Progress Energy). It should be noted that outside of FPL’s HES, the sample sizes from
the other utilities were not large enough to produce statistically significant results by utility
and building type. Itron thus aggregated the utility-specific results to produce population-
weighted statewide averages by building type® and applied these values to utilities that did
not have alternative sources of baseline saturation data. It should be noted that the results of
the internal saturation surveys conducted by Gulf were broadly consistent with the statewide
results of the 2006 HES, with the key exception of significant shares of gas space heating
reported in Gulf’s service territory (i.e. ~20%) compared to nearly all-electric space heating
in the rest of the FEECA utilities.

Data on baseline end-use UECs (kWh/household) were derived from a variety of sources. For
HVAC and water heating, baseline UECs were derived from previous Itron analyses of in-
situ heating, cooling, and water heating loads conducted in support of previous FPL program
impact evaluations. These analyses provided separate estimates of HVAC and water heating
UECs by FPL climate zone, building type, and base technology. These FPL-specific
estimates also formed the basis for the HVAC and water heating estimates developed for
Gulf Power, but Itron made two important adjustments. First, space heating loads were
adjusted (in the form of a scalar) to account for significant differences in the average heating
degree-days in the northern climate zone in FPL’s service territory and the average heating-
degree days in the north climate zone of Gulf Power. Second, water heating loads were
adjusted (again in the form of a scalar) to account for significant differences in average inlet

2 FPU was not required to participate in the 2006 HES.

® Itron developed weights using utility-specific shares of the 6-utility residential customer counts.
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water temperatures in FPL’s service territory (often around 80° F) and Gulf Power using
weather station data on average ground water temperature differences.

Baseline UECs for lighting and appliances were derived from a variety of FL-specific
sources. In the case of lighting, refrigerators, and freezers, Itron leveraged UEC estimates
developed by the Florida Solar Energy Center (FSEC) that resulted from an end-use
monitoring study of approximately 200 homes recently conducted for Progress Energy
(Parker et al, 2000a). For clothes washers, clothes dryers, and dishwashers, Itron leveraged
the Florida-specific estimates from the 2001 Residential Energy Consumption Survey
(RECS) conducted by the Energy Information Administration (US Department of Energy,
2004).

For home electronics, Itron developed baseline UEC estimates for televisions, DVD players,
VCRs, set-top boxes, and personal computers based on the results of the most recent national
and regional studies on residential plug loads. Specifically, Itron leveraged the results of a
comprehensive national assessment of energy consumption from consumer electronics
recently conducted for the USDOE (Roth and McKenney, 2007) and field measurements of
residential plug loads in 75 California homes recently conducted for the California Energy
Commission (Porter et al, 2006).

3.3.2 Commercial Baseline Data Development

For the commercial baseline analysis, Gulf Power again provided billing data on actual
electricity sales to commercial customers in calendar year 2007 which served as control
totals to help reconcile the bottom-up baseline estimates with actual total commercial sales.
Itron also requested customer-level Standard Industrial Classification (SIC) information from
utility billing/CIS databases in order to map total annual sales to the following 11
commercial building types defined for this study: Offices, Restaurants, Retail Stores, Grocery
Stores, Schools, Colleges, Hospitals, Other Health Care, Hotels, Warehouses, and
Miscellaneous Commercial.*

Data on baseline end-use EUIs (kWh/ft2), equipment saturations, and end-use load shapes

were derived primarily from a previous survey of commercial customers conducted for FPL
by Regional Economic Research (now a part of Itron) in 1997. That study consisted of 1,157
on-site surveys of commercial and industrial (C&I) customers in FPL’s service territory and

* Military bases are mostly classified as Public Administration establishments and are thus considered Office

buildings in this study. Two notable exceptions are sites that manufacture military goods (which are
considered as part of the industrial sector) and military hospitals (which are grouped with other public and
private hospitals).
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produced estimates of average equipment saturations, densities, and capacities as well as
average building characteristics for 16 commercial building types and 7 industrial facility
types. These data were also fed into DOE-2 building energy simulations in order to generate
hourly demand profiles by end-use, which were then weighted and scaled to the population
level for each building type. Given the vintage of these baseline data, Itron supplemented
these data, where possible, with recent data from ongoing Itron evaluations of FPL’s C&l
programs and recent C&I market assessments in California.

It should be noted that robust baseline equipment and energy efficiency measure saturation
data by commercial building type are the two types of input data that are often not readily
available for specific utility service territories, and consequently tend to be the most
uncertain inputs in potential studies. While this study was able to leverage FPL’s previous
commercial survey to help minimize this type of baseline uncertainty, the FEECA utilities
recognized the need for updated commercial baseline data and included a base task of
conducting 600-point on-site survey of commercial facilities in the service territories of FPL,
Progress Energy, and Gulf Power. The development, testing, and implementation of this data
collection task is being administered by KEMA (subcontractor to Itron for this study). The
principle data being collected as part of this effort include building characteristics, baseline
end-use equipment saturations, densities, and capacities, and current saturation of key energy
efficiency measures. At the time of this report, the final survey results and project report
were still being prepared by KEMA and could not be integrated into the current analysis.
However, the results of the survey will be used to update the commercial baseline and
technical potential analyses within the scope of the economic and achievable potential
forecasting phases of this study.

3.3.3 Industrial Baseline Data Development

For the industrial baseline analysis, Gulf Power again provided billing data on actual
electricity sales to industrial customers in calendar year 2007 which served as control totals
to help reconcile the bottom-up baseline estimates with actual total industrial sales. As in the
commercial baseline analysis, Itron also requested customer-level Standard Industrial
Classification (SIC) information from utility billing/CIS databases in order to map total
annual sales to the 16 industrial subsectors defined for this study.

In order to develop industrial end-use estimates, KEMA (who conducted the industrial
analysis as a subcontractor to Itron) leveraged subsector-specific end-use share estimates
derived from the Energy Information Administration’s 2002 Manufacturing Energy
Consumption Survey (MECS). The 2002 MECS developed end-use consumption estimates
for the manufacturing sector at the national level, broken out by primary industry types.
KEMA translated these MECS data into end-use share estimates for each industry and
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combined those end-use shares with the total annual sales data provided by Gulf Power to
estimate subsector-specific end-use loads. The industrial motors end use was further broken
down by application (pumps, fans, compressed air, other) using information from the
USDOE’s Motors Assessment Study (XENERGY, 1998). In that study, a survey of over 200
industrial facilities was conducted and analyzed to provide estimates of motor consumption
and energy efficiency opportunities by industry and motor application type.

Finally, KEMA used data from utility rate load research and customer-level interval data
provided by the FEECA utilities to develop subsector-specific load profiles.

3.3.4 Baseline results

Below, we present the key results of our baseline analyses of annual electricity sales and
system peak demand the residential, commercial, and industrial sectors in Gulf Power and
highlight the key characteristics of Gulf’s customer base relevant to the assessment of
electric energy efficiency potential.

Figure 3-4 shows the distribution of total, in-scope 2007 electricity sales by utility.> As the
Figure shows, the two utilities with the largest service territories — FPL and Progress Energy
—account for the vast majority of total annual sales across the FEECA utilities, with FPL
accounting for just over half of total annual sales and Progress Energy accounting for
approximately 20%, with TECO, Gulf Power, JEA, OUC, and FPU collectively accounting
for the remaining 25% of total sales.

> See Section 2 for a complete discussion of the end-use demand sectors that were excluded from the study

scope.
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Figure 3-4: Estimated Breakdown of Total Annual Sales (Excluding losses) by
Utility (171,672 GWh)
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Figure 3-5, Figure 3-6, and Figure 3-7 show the distribution of total, in-scope sales and total
summer and winter system peak demand by end-use sector in Gulf Power’s service territory.
Note that summer system peak demand in Florida historically occurs in the late afternoon (3-
5pm), whereas winter system peak demand historically occurs in the early morning (7-9am).
As these Figures show, residential customers were responsible for the largest share of total
annual electricity consumption, accounting for more than half of total annual electricity sales
in Gulf Power. Residential customers were responsible for an even larger share of system
peak demand, accounting for 63% of summer system peak demand and nearly 70% of winter
system peak demand. Commercial customers are responsible for the next largest share of
annual electricity consumption and peak demand, accounting for approximately 39% of total
annual electricity sales, 32% of summer system peak demand, and 25% of winter system
peak demand. Industrial customers account for only 9% of total annual electricity sales and
even smaller shares of summer and winter system peak demand (5% and 6%, respectively).
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Figure 3-5: Estimated Breakdown of Total Annual Electricity Sales in Gulf
Power (Excluding losses) by Sector (9,817 GWh)
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Figure 3-6: Estimated Breakdown of Total Summer System Coincident Peak
Demand in Gulf Power (Excluding losses) by Sector (1,825 MW)
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Figure 3-7: Estimated Breakdown of Total Winter System Coincident Peak
Demand in Gulf Power (Excluding losses) by Sector (1,828 MW)
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Figure 3-8 shows the breakdown of total annual electricity sales by building type in the
residential sector. As the Figure shows, single-family detached homes account for nearly
three-fourths of total electricity consumption in the residential sector, with multi-family

homes (including single-family attached homes) and mobile homes accounting for 9% and

7%, respectively, of total residential consumption. These shares of total electricity

consumption largely reflect the relative number of single-family, multi-family, and mobile

homes in Gulf Power’s service territory.

Technical Potential for Energy and Peak Demand Savings from Energy Efficiency

20190016-STAFF-POD-5-157

3-17



Technical Potential for Electric Energy and Peak Demand Savings in Gulf Power

Figure 3-8: Estimated Breakdown of Total Annual Residential Electricity Sales
in Gulf Power (Excluding losses) by Building Type (5,148 GWh)
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Figure 3-9, Figure 3-10, and Figure 3-11 show the breakdown of total annual residential
electricity sales, summer system peak demand, and winter system peak demand by end use.
As Figure 3-10 shows, heating, ventilation, and air-conditioning (HVAC) account for just
over a third of residential electricity consumption, followed by water heating (13%), lighting
(11%), and refrigerator-freezers (10%). The remaining third of residential consumption is
split fairly evenly among other major appliances (clothes washers, clothes dryers, and
dishwashers), major electronics (televisions, set-top boxes, DVD players, VCRs, and
personal computers), and other miscellaneous plug loads.
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Figure 3-9: Estimated Breakdown of Total Annual Residential Electricity Sales
in Gulf Power (Excluding losses) by End Use (5,148 GWh)
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While annual electricity consumption is fairly distributed across residential end uses, both
summer and winter peak demand is dominated by HVAC. As Figure 3-10 and Figure 3-11
show, HVAC accounts for more than two-thirds of summer and winter peak in the residential
sector. During the summer peak, residential HVAC load is driven by central air-conditioners
and heat pumps, whereas during winter peak, residential HVAC load is driven mostly by
electric resistance heating. Outside of HVAC, the end-use contributions to system peak
demand are largely similar between the summer and winter peak periods. There is one
important exception to this observation, however. Water heating accounts for only 5% of
residential load during the summer system peak period but accounts for 12% of residential
load during the winter system peak load.
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Figure 3-10: Estimated Breakdown of Total Residential Summer Peak Demand
in Gulf Power (Excluding losses) by End Use (1,150 MW)
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Figure 3-11: Estimated Breakdown of Total Residential Winter Peak Demand in
Gulf Power (Excluding losses) by End Use (1,270 MW)
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Figure 3-12 shows the breakdown of total annual electricity sales by building type in the
commercial sector. As the Figure shows, office buildings and restaurants account for the
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largest shares of commercial electricity consumption (31% and 15%, respectively).The
remaining commercial sector electricity sales are fairly well distributed across the other 9
commercial building types defined for this study. Although the intensity of electricity use (in
kWh per square foot of floor space) can differ significantly across commercial building
types, the distribution of total commercial sales mostly reflects the estimated distribution of
commercial floor stock across building types.

Figure 3-12: Estimated Breakdown of Total Annual Commercial Electricity
Sales in Gulf Power (Excluding losses) by Building Type (3,783 GWh)
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Figure 3-13, Figure 3-14, and Figure 3-15 show the breakdown of total annual commercial
electricity sales, summer system peak demand, and winter system peak demand by end use.
As Figure 3-13 shows, indoor lighting and space cooling account for the largest shares of
total commercial electricity consumption (26% and 28%, respectively). At summer system
peak, these end-use shares are mostly similar with the key exception that space cooling
accounts for a significantly larger share of summer commercial peak demand (37%)
compared to annual commercial consumption. At winter system peak, however, space
cooling accounts for only 4% of peak demand from the commercial sector, and electric space
heating (which accounts for the vast majority of winter peak demand in the ‘miscellaneous’
end-use category) accounts for nearly a third of commercial peak demand. It should also be
noted that while overall commercial refrigeration loads are relatively small, these loads are
the dominant loads within the Grocery and Restaurant segments.
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Figure 3-13: Estimated Breakdown of Total Annual Commercial Electricity
Sales in Gulf Power (Excluding losses) by End Use (3,783 GWh)
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Figure 3-14: Estimated Breakdown of Total Commercial Summer Peak Demand
in Gulf Power (Excluding losses) by End Use (579 MW)
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Figure 3-15: Estimated Breakdown of Total Commercial Winter Peak Demand
in Gulf Power (Excluding losses) by End Use (450 MW)
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Figure 3-16 shows the breakdown of total annual electricity sales by subsector in the
industrial sector. As the Figure shows, industrial electricity consumption in Gulf Power is
largely concentrated in the paper and chemicals subsectors which account for 33% and 31%,
respectively, of total industrial electricity consumption. Remaining industrial electricity sales
in Gulf Power are fairly well distributed across the other 14 industrial subsectors defined for
this study.

Figure 3-17, Figure 3-18, and Figure 3-19 show the breakdown of total annual industrial
electricity sales, summer system peak demand, and winter system peak demand by end use.
As Figure 3-17 shows, process drives and pumps account for the largest shares of total
industrial electricity consumption (27% and 21%, respectively). At summer system peak,
Figure 3-18 shows that the end-use shares of total load are similar with the key exception that
HVAC accounts for a significantly larger share of summer industrial peak demand compared
to annual industrial consumption (11% compared to 8%). At winter system peak, however,
Figure 3-19 shows that HVAC accounts for only 2% of coincident peak demand in the
industrial sector. The relative stability of the energy and peak demand contributions from
other industrial end uses largely reflects the relatively flat load profiles of process-related
industrial end uses compared to the more dynamic load profiles of weather-sensitive and
occupancy-driven end uses in the residential and commercial sectors.
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Figure 3-16: Estimated Breakdown of Total Annual Industrial Electricity Sales
in Gulf Power (Excluding losses) by Subsector (886 GWh)
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Figure 3-17: Estimated Breakdown of Total Annual Industrial Electricity Sales
in Gulf Power (Excluding losses) by End Use (886 GWh)
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Figure 3-18: Estimated Breakdown of Total Industrial Summer Peak Demand
in Gulf Power (Excluding losses) by End Use (96 MW)
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Figure 3-19: Estimated Breakdown of Total Industrial Winter Peak Demand in
Gulf Power (Excluding Losses) by End Use (108 MW)
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3.4 Development of Energy Efficiency Measure Data

Along with baseline data on current energy use, the other key input data required in order to
estimate technical potential are data that describe the energy efficiency measures being
considered in the analysis. In this section, we describe the specific types of measure data
collected for this study, the process used to determine the scope of the measures analyzed,
and the key data sources used to develop the final measure data set.

The key measure data required to estimate technical potential are measure costs, measure
savings, measure feasibility, and measure saturation. The definitions and units of each of
these key measure data are summarized in Table 3-4 and described in more detail below.

Table 3-4: Summary of Key Measure Data Required to Estimate Technical
Potential

Data Type Units
Measure costs = $/cost unit (e.g. per lamp, per ton of cooling capacity, per square foot of insulation)
Measure savings = Savings relative to base case technology at equivalent level of service
Measure = % of households with measure installed (residential)
saturation = % of floor space with measure installed (commercial)
= 9% of load with measure installed (industrial)
Measure = 9% of eligible households where measure is technically and practically feasible
feasibility (residential)

= % of eligible floor space where measure is technically and practically feasible
(commercial)
= % of eligible load where measure is technically and practically feasible (industrial)

Measure costs are expressed as either full costs or incremental costs, depending on whether
the measure is a retrofit (full cost, including any labor costs associated with installation) or
replace-on-burnout measure (incremental first cost, relative to standard efficiency
replacement, excluding any labor costs associated with installation). In Itron’s approach, we
also normalize measure costs to specific “cost units” in order to allow reasonable scaling of
measure costs across segments that have different technology densities and equipment
capacities (e.g. $/ton of cooling capacity). Measure savings are expressed as percentage
savings relative to the base technology (in terms of kWh or kW). Measure saturation is
defined as the share of total consumption units (e.g. households or commercial floor space)
where a given measure is already installed. Measure feasibility is typically defined as the
share of households, commercial floor space, or industrial load where a given measure is
technically and practically feasible. Examples of barriers that limit measure feasibility
include color requirements that limit the use CFLs as replacements for incandescent lamps
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and the use of constant volume HVAC systems that limit the use of variable frequency drives
with fan motors. Together, these two variables serve to avoid gross overestimates of
efficiency potential by explicitly taking into account practical and technical barriers to
particular measures and limiting the analysis to the share of the market where given
efficiency measures have not yet been installed.

3.4.1 Development of Final Measure Scope

The first step in developing measure data for application in technical potential studies is to
determine scope of the energy efficiency analysis by defining the specific list of measures to
be considered. For this study, development of the final measure scope was an iterative
process that began with the minimum list of measures defined by the FEECA utilities in
Appendix A of the original Request for Proposals. Building on this minimum list, Itron then
proposed additional measures that had been recently analyzed in previous potential studies
conducted in other jurisdictions. Itron also proposed additional measures from knowledge of
existing DSM programs administered by FPL. Similarly, the other FEECA utilities proposed
additional measures based on their own current program offerings, and SACE/NRDC
proposed additional measures based on reviews of the current technology research literature,
pilot programs in other jurisdictions, and trade literature.

It should be noted that, in general, the scope of measures proposed for consideration in the
study was limited to measures that are currently available in the Florida market for which
independently-verified cost and savings data are available. In this sense, non-commercialized
“emerging” technologies were specifically excluded from the study.

Once the master list of proposed measures was compiled, Itron conducted an initial
assessment of data availability and measure-specific modeling issues associated with “new”
measures, i.e. measures that Itron had not previously analyzed in past studies. The FEECA
utilities and SACE/NRDC then submitted written responses to Itron’s data assessment. These
pieces formed the basis for a series of conference calls designed to either reach consensus
among the study collaborative or determine further actions items required to finalize the data
assessment. As a result of these conference calls, several individual FEECA utilities provided
measure data from internal R&D and SACE/NRDC provided research briefs for selected
measures.

The final list of the energy efficiency measures considered in this study is shown in
Appendix A. In total, the study considered 257 unique measures, including 61 residential
measures, 78 commercial measures, and 118 industrial measures. Importantly, the final
measure list included 25 “new” measures in the residential sector and 24 “new’” measures in
the commercial sector. While the final measure list was constrained to measures that are
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commercially available in the Florida market, the final list included some measures that are
likely to face significant supply constraints in near term, e.g. SEER 19 central air
conditioners (CAC), hybrid desiccant-direct expansion (DX) cooling systems, solar water
heating, heat pump water heaters. The final measure list also included some end-use specific
renewable energy measures, e.g. solar water heating and PV-powered pool pumps. These
renewable measures were included in the EE analysis (rather than the PV analysis described
later in Chapter 5) because they effect end-use specific loads, rather than whole building
loads, and can therefore be treated the same as EE measures in the DSM ASSYST modeling
framework.

One notable exclusion from the final measure list for the technical potential study was
refrigerator/freezer recycling. This exclusion was based on the difficulty in comparing and
benchmarking theoretical savings from recycling measures to efficiency measures. Since
recycling programs play important roles in many current utility program portfolios across the
U.S., however, estimated savings from recycling measures will be included in the achievable
potential forecasts in the next phase of this project.

For each of the efficiency measures on the final measure list, Itron then developed
corresponding measure cost, savings, and current saturation data from a variety of sources.
To the extent possible, Itron leveraged Florida-specific data sources. The remainder of this
section describes the key data sources used to develop the final inputs used for the
residential, commercial, and industrial measures analyzed in this study. The full set of
measure data used in this study is shown in Appendix B.

3.4.2 Residential Measure Data

For residential measure cost data, Itron leveraged a variety of Florida-specific, regional, and
national data sources. For the majority of measures effecting weather-sensitive end uses,
Itron leveraged measure cost data from FPL program tracking data and previous FPL
program evaluations conducted by Itron. In the case of radiant barriers, Itron specifically
leveraged measure cost estimates developed by the Florida Solar Energy Center (FSEC)
based on a pilot study conducted for Progress Energy (Parker et al, 2001). For insulation,
advanced windows, lighting, and appliance measures, Itron leveraged the measure cost
estimates available from the Database for Energy Efficient Resources (DEER) (CPUC, 2001;
CPUC, 2005, CPUC, 2008).° For ENERGY STAR home electronics measures, Itron used the
measure costs estimates embedded in the ENERGY STAR calculators developed by the US

®  The DEER database is a multi-year data development effort funded jointly by the California Public Utilities

Commission and the California Energy Commission and contains average cost and energy savings data for
over 250 energy efficiency measures currently available in the California market.

3-28 Technical Potential for Energy and Peak Demand Savings from Energy Efficiency

20190016-STAFF-POD-5-168



Technical Potential for Electric Energy and Peak Demand Savings in Gulf Power

Environmental Protection Agency (EPA). Finally, for window tinting measures, Itron
leveraged measure cost estimates contained in the Energy Data Sourcebook for the U.S.
Residential Sector developed by Lawrence Berkeley National Laboratory (LBNL) (Wenzel et
al, 1997).

For residential measure savings data, Itron also leveraged a variety of Florida-specific,
regional, and national data sources, as well as engineering-based calculations. For the
majority of measure effecting weather-sensitive end uses, Itron again leveraged measure
savings estimates developed in previous FPL program evaluations and program R&D
conducted by Itron for FPL. In the case of radiant barriers, sealed attics, and advanced
windows, Itron leveraged measure savings estimates developed by FSEC (Parker et al,
2000b; Parker et al, 2001; Anello et al, 2001). To develop savings estimates from window
screen measures, Itron conducted measure impact simulations using the RESFEN model
developed by LBNL. For high-efficiency lighting, water heating, clothes washer, and
dishwasher measures, Itron used engineering calculations based on assumed differences in
fixture wattages, energy factors, and modified energy factors to estimate average measure
savings. For ENERGY STAR refrigerators and freezers, Itron used ENERGY STAR product
specifications as the basis for measure savings estimates. Finally, for ENERGY STAR home
electronics, Itron used ENERGY STAR product specifications regarding maximum standby and
active power levels in combination with national averages of usage patterns and
active/standby/off power mode draws developed by TIAX LLC for the USDOE (Roth and
McKenney, 2007).

For current residential measure saturation, Itron was able to leverage largely Florida-specific
data sources, primarily FPL’s 2006 HES survey which contained the necessary detail to
estimate the current market saturation of a variety of key residential measures, including
high-SEER air conditioners and heat pumps, reflective roofs, ceiling and wall insulation,
CFLs, and solar water heaters. For high-efficiency refrigerators, freezers, clothes washers,
and dishwashers, Itron leveraged statewide estimates of current market saturation available
from the 2005 RECS (USDOE, 2008). Finally, for Energy Star home electronics measures,
Itron used current market saturation estimates developed by TIAX based on market tracking
data from the USEPA (Roth and McKenney, 2007).

" RESFEN is publically available at: http://windows.Ibl.gov/software/resfen/resfen.html and allows city-

specific savings impacts to be estimated for a variety of fenestration measures in residential buildings.
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3.4.3 Commercial Measure Data

For commercial measure cost data, Itron leveraged many of the same sources used to develop
residential measure costs. For high-efficiency lighting, space cooling, refrigeration, and water
heating equipment, Itron primarily leveraged the measure cost estimates available from the
DEER database. These DEER cost estimates were supplemented with program-based cost
estimates for occupancy sensors, high-efficiency chillers, and high-efficiency packaged
rooftop DX systems from Progress Energy and program-based cost estimates for building
shell measures from FPL. FPL also provided cost estimates derived from recent FPL-
sponsored field tests of hybrid dessicant-DX cooling systems, occupancy sensors for hotel
room HVAC, and variable speed exhaust and make-up air fan controls. For ENERGY STAR
office equipment measures, Itron used the measure costs estimates embedded in the ENERGY
STAR calculators developed by the USEPA.

For commercial measure savings data, Itron again leveraged many of the same sources used
to develop residential measure savings, including Florida-specific, regional, and national data
sources, as well as engineering-based calculations. For the building shell and ventilation
measures, Itron leveraged measure savings estimates developed in previous FPL program
evaluations and program R&D conducted by Itron for FPL. In the case of commercial cool
roofs, Itron leveraged measure savings estimates developed by FSEC (Parker et al, 1997).
For HVAC and lighting control and maintenance measures, Itron leveraged measure savings
estimates available from the DEER database. For high-efficiency lighting, water heating,
packaged air conditioners, and packaged heat pump measures, Itron used engineering
calculations based on assumed differences in fixture wattages, energy factors, and EER
ratings to estimate average measure savings. Finally, for ENERGY STAR office equipment,
Itron used ENERGY STAR product specifications as the basis for measure savings estimates.

For commercial measure saturations, there are currently no comprehensive sources of
Florida-specific estimates analogous to the 2006 HES or the 2005 RECS for residential
measures. Indeed, development of measure saturation estimates in Florida’s commercial
sector is one of the primary objectives of the commercial on-site surveys being conducted by
KEMA for the FEECA utilities. For the purposes of the current study, Itron developed
assumptions, where necessary, based on Itron’s experience evaluating FPL’s programs over
the past 10 years, experience with particular measures in other jurisdictions, and professional
judgment. Once KEMA’s project report and analysis of the survey results are finalized, Itron
will update the corresponding measure saturation inputs used in this study. It is important to
keep in mind, however, that for measures that are relatively new to the Florida market (e.g.
geothermal heat pumps, occupancy sensors for PTACs, electronic ballasts for HID lamps)
and/or are known to face significant market barriers in Florida or nationwide (e.g. heat pump
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water heaters), it is highly unlikely that any primary data on current market penetration will
differ significantly from our current assumptions.

3.4.4 Industrial Measure Data

For the industrial measures, Itron developed measure cost, savings, and current saturation
data based on previous and on-going assessments of industrial energy efficiency potential in
California. In 2001, KEMA developed an industrial energy-efficiency market
characterization study that relied on numerous secondary sources to characterize baseline
energy use and energy efficiency opportunities in the industrial sector (XENERGY, 2001a).
Subsequent to this effort, KEMA developed an industrial energy-efficiency market
assessment as a component of an overall California energy efficiency potential study
prepared for the Energy Foundation (XENERGY, 2002). Finally, products from these two
studies were combined with a series of industrial efficiency case studies conducted by LBNL
to develop a more detailed industrial energy efficiency assessment for the California
investor-owned utilities (Itron, 2006). This latest statewide assessment provides industrial
energy efficiency potential estimates by industry type and key end uses. This body of work
serves as the primary input into the industrial potential assessment conducted for the FEECA
utilities.

3.4.5 Economic Data

The other key economic inputs required in this study were current and forecasted retail
electricity rates, utility discount rates, customer discount rates, and inflation rates. For retail
electricity rates, Gulf Power submitted current average retail electricity rates for residential,
commercial, and industrial customers in $/kWh terms, as well as 30-year forecasts of those
retail rates. For utility discount rates, Gulf Power also submitted discount rates consistent
with the assumptions used in their respective system planning forecasts. For all sectors and
all utilities, Itron used a customer discount rate of 15%/yr and a general inflation rate of
2%lyr.

The final baseline and measure input data developed for Gulf are shown in Appendix B.

3.5 Energy and Peak Demand Savings Results

In this section, we present the results of Itron’s assessment of the technical potential for
energy and demand savings from energy efficiency measures in Gulf Power. First we
summarize the technical potential results for the residential sector, followed by those for the
commercial and industrial sectors. For each sector, we present technical potential for energy
savings and system peak demand savings (both summer and winter) by building type and end
use. We also highlight key results for particular end uses and measures and present the final
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energy efficiency supply curves developed for each sector. The detailed, measure-level
technical potential results for Gulf are provided in Appendices C and D. Appendix C
contains the non-additive technical potential results without adjustments for measure
interaction. Appendix D contains the additive, supply-curve adjusted technical potential
results.

3.5.1 Residential Sector Results

The total technical potential for energy savings in Gulf Power’s residential sector is
estimated to be 1,968 GWh, which equates to 38% of current baseline residential electricity
consumption. As Figure 3-20 shows below, technically feasible energy efficiency
opportunities in single-family detached homes account for 75% of the total technical
potential for residential energy savings, while opportunities in multi-family homes and
mobile homes account for 19% and 6%, respectively. This distribution of the total technical
potential for residential energy savings largely reflects the distribution of baseline electricity
consumption across residential building types. In this sense, the relative amount of
technically feasible energy savings available in single-family, multi-family, and mobile
homes were found to be largely similar on a per-home basis.

Figure 3-20: Estimated Breakdown of Total Technical Potential for Residential
Energy Savings in Gulf Power by Building Type (1,968 GWh)

Mobile Home
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Multi Attached
18.6%
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75.3%

Figure 3-21 shows the breakdown of the total technical potential for energy savings in the
residential sector by end use. As the Figure shows, nearly half of the total technical potential
for residential energy savings is derived from measures effecting central HVAC systems,
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while measure effecting major appliances (clothes washers, dishwashers, and clothes dryers),
water heating, and lighting account for roughly equal shares of the other half of total
technical potential. Measures effecting room air conditioner systems, pool pumps,
refrigerators, and major home electronics (televisions, set-top boxes, VCRs, DVD players,
and home office equipment) account for 6% of total technical potential for residential energy
savings.

The key measures driving the technical potential results for central HVAC include high-
SEER central air conditioners and heat pumps, system maintenance and optimization
measures, duct repair, and building shell measures. In water heating, the key measures
driving technical potential include heat pump water heaters, solar water heaters, AC heat
recovery systems, water heater blankets, and measures to reduce hot water consumption
(low-flow showerheads and faucet aerators). In contrast to these end uses where total
technical potential reflects the combined potential savings from a wide variety of measures, it
should be noted that total technical potential in residential lighting almost entirely reflects the
potential energy savings from a single measure — integral ballast CFL lamps.

Figure 3-21: Estimated Breakdown of Total Technical Potential for Residential
Energy Savings in Gulf Power by End Use (1,968 GWh)
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From a summer peak demand perspective, the total technical potential for system peak
demand savings in the residential sector is estimated to be 532 MW, which equates to 46% of
current baseline summer system peak demand. Figure 3-22 shows the breakdown of summer
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peak demand savings potential in the residential sector by end use. As the Figure shows,
while central HVAC measures account for less than half of total energy savings potential,
these measures account for three-fourths of total summer peak demand savings potential in
the residential sector. This result reflects the high coincidence of residential air conditioning
loads with the summer system peak demand compared to other residential loads. Measure
effecting residential HVAC therefore account for a proportionally larger share of total
summer peak savings potential. In contrast, residential lighting loads have very low
coincidence with summer system peak demand, and CFL measures therefore account for
only a small share of total residential summer peak demand savings potential.

Figure 3-22: Estimated Breakdown of Total Technical Potential for Residential
Summer System Peak Demand Savings in Gulf Power by End Use (534 MW)
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From a winter peak demand perspective, the total technical potential for system peak demand
savings in the residential sector is estimated to be approximately 341 MW, which equates to
27% of current baseline winter system peak demand. Figure 3-23 shows the breakdown of
winter peak demand savings potential in the residential sector by end use. As the Figure
shows, central HVAC measures again account for the majority of total winter peak savings
potential (largely from high-SEER heat pumps and insulation measures), with water heating
measures accounting for 18%. These results again reflect the high coincidence of residential
space heating and water heating loads with the winter system peak demand, which usually
occurs in the early morning hours (7-9am).
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Figure 3-23: Estimated Breakdown of Total Technical Potential for Residential
Winter System Peak Demand Savings in Gulf Power by End Use (341 MW)
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In the preceding figures, technical potential was displayed across end uses relative to total
technical potential in the residential sector. Figure 3-24 again presents technical potential for
energy and peak demand savings by end use, but this time relative to baseline energy
consumption and peak demand for each respective end use in order to illustrate the relative
size of potential end-use savings estimated in our residential analysis.

As the Figure shows, water heating displays the largest relative potential reduction in end-use
baseline consumption and summer peak demand among residential end uses. This result
largely reflects the potential savings from solar water heaters, which are highest during the
summer peak period when conditions are sunny and outdoor temperatures are high. However,
as noted earlier, because the coincidence between the summer system peak period and the
demand for residential water heating is relatively low, these large potential summer peak
demand savings reductions from solar water heaters in percentage terms translate to
comparatively small system peak demand savings in kW terms.

For central air conditioner and heat pump systems, potential reductions in baseline
consumption and summer peak demand are similar. This result reflects the fact that annual
space conditioning loads in Florida are driven largely by the long summer cooling season,
with only a very short winter heating season. Note that the relative winter peak demand
reduction potential in central HVAC systems is significantly lower in comparison, reflecting
the fact that some of the HVAC measure analyzed only effect space cooling loads (e.g. high-
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SEER air conditioners) and that some HVAC measures targeting space cooling loads actually
produce small space heating penalties during the heating season (e.g. window film and
window treatments). In the case of lighting, the relative reductions in annual consumption,
summer peak demand, and winter peak demand are virtually identical, reflecting the constant
performance (i.e. the relative delivered savings) of CFL and T8 lamps, regardless of the time
of day or season. The same dynamic is true in residential refrigeration, where ENERGY STAR
refrigerators deliver the same relative savings regardless of the time of day or season.

Figure 3-24: Total Technical Potential for End-use Energy and Peak Demand
Savings in the Residential Sector Compared to Baseline Energy Consumption
and Peak Demand in Gulf Power
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Finally, Figure 3-25 shows the marginal costs of residential energy efficiency measures and
their relative contributions to total technical potential in the form of a supply curve. From a
levelized cost perspective (i.e. $/kWh saved), the Figure shows that CFLs are among the least
expensive measures analyzed in this study from a levelized cost perspective (i.e. $/kWh
saved) and alone account for 10% of total technical potential in the residential sector. The
detailed marginal cost and savings data embedded in this Figure are shown for each measure
in Appendix D.

Figure 3-25: Residential Energy Efficiency Supply Curve
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It is important to recognize that cost-effectiveness, as defined by the Total Resource Cost
(TRC) test or the Ratepayer Impact Measure (RIM) test, cannot be determined exclusively
from these supply curves because the value of both energy and demand savings must be
integrated when comparing to supply-side alternatives.
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3.5.2 Commercial Sector Results

The total technical potential for energy savings in Gulf Power’s commercial sector is
estimated to be approximately 1,210 GWh, which equates to 32% of current baseline
commercial electricity consumption. As Figure 3-26 shows below, technically feasible
energy efficiency opportunities in office buildings account for roughly 34% of the total
technical potential for commercial energy savings, with the remaining potential fairly well
distributed across the other 10 commercial building types analyzed. As was the case in the
residential analysis, this distribution of the total technical potential for commercial energy
savings largely reflects the distribution of baseline electricity consumption across
commercial building types.

Figure 3-26: Estimated Breakdown of Total Technical Potential for Commercial
Energy Savings in Gulf Power by Building Type (1,210 GWh)
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Figure 3-27 shows the breakdown of the total technical potential for energy savings in the
commercial sector by end use. As the Figure shows, more than 40% of the total technical
potential for commercial energy savings is derived from measures effecting commercial
lighting systems, while measures effecting space cooling systems account for roughly a third
of total technical potential. Measures effecting ventilation, water heating, commercial
refrigeration, office equipment, cooking, and vending account for the remaining shares of
total technical potential for commercial energy savings. It should be noted that refrigeration
loads in the commercial sector are largely concentrated in three particular commercial
building types — grocery stores, restaurants, and refrigerated warehouses. Thus, potential
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savings from refrigeration measures dominate total technical potential savings within those
particular segments.

The key measures driving the technical potential results for lighting include CFLs, premium
T8 lamps, electronic ballasts, occupancy sensors, and high-bay T5 lamps. In space cooling,
the key measures driving technical potential include high-efficiency chillers and packaged
DX systems, hybrid desiccant-DX systems, duct sealing, and cool roofs. In ventilation, just
over half of technical potential savings are derived from two particular measures — variable-
speed drive controls and electronically-commutated motors.

Figure 3-27: Estimated Breakdown of Total Technical Potential for Commercial
Energy Savings in Gulf Power by End Use (1,210 GWh)
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From a summer peak demand perspective, the total technical potential for system peak
demand savings in the commercial sector is estimated to be approximately 249 MW, which
equates to 43% of current baseline summer system peak demand. Figure 3-28 shows the
breakdown of summer peak demand savings potential in the commercial sector by end use.
As the Figure shows, the end-use shares of summer peak savings potential are largely similar
to the end-use shares of annual energy savings potential, with measures effecting lighting and
space cooling accounting for over 80% of total technical potential. As is the case in the
residential sector, space cooling measures account for a higher relative share of potential
summer peak demand savings compared to potential annual energy savings due to high
coincidence of space cooling loads with system summer peak period. In contrast to the
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residential sector, however, several other commercial end-uses also have relatively high
coincidence with the summer system peak period (e.g. ventilation, interior lighting, and water
heating), which helps to explain why the distribution of potential summer peak savings is
generally similar to the distribution of potential annual energy savings in the commercial
sector.

Figure 3-28: Estimated Breakdown of Total Technical Potential for Commercial
Summer System Peak Demand Savings in Gulf Power by End Use (249 MW)
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From a winter peak demand perspective, the total technical potential for system peak demand
savings in the commercial sector is estimated to be approximately 136 MW, or 30% of
current baseline winter system peak demand. Figure 3-29 shows the breakdown of winter
peak demand savings potential in the commercial sector by end use. As the Figure shows,
lighting measures again account for a large share of total peak savings potential. However, in
contrast to the summer peak savings and annual energy savings results, measures effecting
space cooling account for only a small share of total winter peak savings potential while
measure effecting ventilation account for more than a third of the total. These results again
largely reflect the relative coincidence of commercial end-use loads with winter system peak
demand, which typically occurs in the morning hours when space cooling loads are relatively
low.
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Figure 3-29: Estimated Breakdown of Total Technical Potential for
Commercial Winter System Peak Demand Savings in Gulf Power by End Use
(136 MW)
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In the preceding figures, technical potential was displayed across end uses relative to total
technical potential in the commercial sector. Figure 3-30 again presents technical potential
for energy and peak demand savings by end use, but this time relative to baseline energy
consumption and peak demand for each respective end use in order to illustrate the relative
size of potential end-use savings estimated in our commercial analysis.

As the Figure shows, even though measure effecting water heating only contribute small
shares of total technical potential energy and peak demand savings in the commercial sector,
these measures produce the largest potential reduction in end-use baseline consumption and
peak demand, driven principally by the potential associated with heat pump water heaters and
heat recovery units. In contrast, Figure 3-30 shows that while measures effecting lighting and
space cooling account for the largest shares of total technical potential savings, these
measures produce more modest relative reductions in respective end-use baseline
consumption and peak demand compared to the water heating measures analyzed for this
study.
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Figure 3-30: Total Technical Potential for End-use Energy and Peak Demand
Savings in the Commercial Sector Compared to Baseline Energy Consumption
and Peak Demand in Gulf Power
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Finally, Figure 3-31 shows the marginal costs of commercial energy efficiency measures and
their relative contributions to total technical potential in the form of a supply curve. From a
levelized cost perspective (i.e. $/kWh saved), the Figure shows that CFLs and premium T8
lamps with electronic ballasts are among the least expensive measures analyzed in this study
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from a levelized cost perspective (i.e. $/kWh saved) and together account for roughly 25% of
total technical potential in the commercial sector. The detailed marginal cost and savings data
embedded in this Figure are shown for each measure in Appendix D.

Figure 3-31: Commercial Energy Efficiency Supply Curve
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Again it is important to recognize that cost-effectiveness, as defined by the Total Resource
Cost (TRC) test or the Ratepayer Impact Measure (RIM) test, cannot be determined
exclusively from these supply curves because the value of both energy and demand savings
must be integrated when comparing to supply-side alternatives.

3.5.3 Industrial Sector Results

The total technical potential for energy savings in Gulf Power’s industrial sector is estimated
to be approximately 167 GWh, which equates to 19% of current baseline industrial electricity
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consumption. As Figure 3-32 shows below, technically feasible energy efficiency
opportunities in the paper and chemicals sectors each account for roughly a third of the total
technical potential for industrial energy savings, with the remaining potential fairly well
distributed across the other 14 industrial sectors analyzed. As was the case in the residential
and commercial analyses, this distribution of the total technical potential for industrial energy
savings largely reflects the distribution of baseline electricity consumption across industrial
subsectors.

Figure 3-32: Estimated Breakdown of Total Technical Potential for Industrial
Energy Savings in Gulf Power by Subsector (167 GWh)
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Figure 3-33 shows the breakdown of the total technical potential for energy savings in the
industrial sector by end use. As the Figure shows, roughly 40% of the total technical
potential for industrial energy savings is derived from measures effecting industrial pumping
systems, while measures effecting lighting, space cooling, fans, drive systems, and
compressed air systems each account for roughly 10% of total technical potential. Measures
effecting process heat, other process loads, and refrigeration account for the remaining 2% of
total technical potential.

The key measures driving the technical potential results for industrial pumps include pump
controls, adjustable-speed drives for pump motors, and pump system optimization measures.
In lighting and space cooling, the key measures driving technical potential in the industrial
sector are largely the same as those in the commercial sector — i.e. CFLs, premium T8 lamps,
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electronic ballasts, occupancy sensors, and high-bay T5 lamps in lighting and high-efficiency
chillers, packaged DX systems, and hybrid desiccant-DX systems in space cooling. In
compressed air and industrial fan systems, the key measures that drive technical potential are
adjustable-speed drives, system controls, system optimization measures, and operation and
maintenance (O&M) measures.

Figure 3-33: E