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Glossary

Achievable potential: The amount of savings that would occur in response to specific 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 market intervention.

Applicability factor: The percentage of the building stock that has a particular type of equipment or for
which an efficiency measure applies. For example, the applicability factor for a tankless electric water heater
(compared to a base standard electric water heater) is the percentage of homes with electric water heaters.
The applicability factor for high-efficiency clothes washers as an electric water heating measure is the
percentage of homes with electric water heating that also have a clothes washer. For base measures, this is
sometimes referred to as the equipment saturation.

Business-as-usual (BAU): Represents a continuation of current activities or trends. For utility programs, it
denotes a scenario in which program marketing and administrative budgets are kept constant in real terms,
and incentive levels are kept constant as a percentage of incremental costs.

Baseline analysis: Characterizes how energy consumption breaks down by sector, building type, and end
use.

Base measure: The equipment against which an efficiency measure is compared.
C&I: commercial and industrial.

CBECS: EIA Commercial Buildings Energy Consumption Survey

CFL: compact fluorescent lamp.

CDA: Conditional Demand Analysis.

Coincidence factor: Utility coincidence factors are the ratio of actual demand at utility peak to the average
demand, as calculated from the load shape. These factors vary by market segment or building type, end
use, and by time-of-use period.

Cumulative annual: Savings occurring in a particular year that are due to cumulative program activities
over time. For example, if a program installs one high-efficiency widget in year 1 of the program, two in year
2, and five in year 3, the cumulative annual savings in year three would be the savings accruing on all eight
surviving units in place in year 3, regardless of what year they were installed. Cumulative annual savings
does account for equipment retirement. In the example above, widgets are assumed to have an effective
useful life of more than three years. If the equipment in the above example were doohickeys, which only
have a two-year effective useful life, the year 1 doohickey would have retired at the end of year 2, so only
the units sold in years 2 and 3 would contribute to year 3 cumulative annual savings.
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Demand-side management (DSM): An electric system must balance the supply of electricity with the
demand for electricity. Demand-side management (DSM) programs focus on managing the demand side of
this balance through energy-efficiency and load management.

DOE: Department of Energy.

Economic potential: The technical potential of those energy conservation measures that are cost effective
when compared to supply-side alternatives.

Effective useful life (EUL): A measure of the typical lifetime of an efficiency measure. Technically, it is the
age at which half of the units have failed and half survive. In DNV GL’s ASSYST™ model, all measures are
assumed to remain in place until the end of their effective useful lives and then retire.

End-use energy intensity (EUI): Energy use per unit of building stock having a specific end use. For
example, the EUI for commercial electric heating is the amount of electricity used for heating divided by the
number of square feet of floor space that are electrically heated. EUI differs from EI in that it accounts for
the equipment type’s saturation. If the saturation of the equipment type is low, the EUI will be much higher
than the EUL.

Energy intensity (EI): Energy use per unit of building stock. For example, the EI for commercial electric
heating is the amount of electricity used for heating divided by the total square feet. EI differs from EUI in
that it does not account for the saturation of the equipment. If the saturation for the equipment type is low,
EI will be much lower than the EUI.

EUI adjustment factor: Because equipment efficiencies can change over time independent of program
activities, due to either naturally occurring technological changes or external intervention, such as appliance
standards, the efficiency of new equipment may differ from the typical efficiency of the equipment stock. The
EUI adjustment factor is the ratio of new standard efficiency equipment’s energy use to the average energy
use of units in the equipment stock.

Feasibility factor: The fraction of the applicable floor space, or households, that is technically feasible to
convert to a DSM technology, from an engineering perspective.

Free rider: A program participant who would have invested in an energy efficiency measure even without
the intervention of the program. Free riders add to program costs but do not contribute to net energy
savings.

Free-rider energy savings: The subset of naturally occurring energy savings for which the utility pays
incentives or provides other program benefits. These savings are included in gross program savings but not
in net program savings.

Gross program savings: The total savings for all measures installed under the program, including those
that would have been installed even without program intervention (free riders). Gross program savings
equals net program savings minus free ridership.
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HP: horsepower. A metric for the power of a motor.

HVAC: heating, ventilation and air conditioning. These space-conditioning measures are often discussed as a
group and are referred to by the abbreviation HVAC, usually pronounced H-vac.

Incomplete factor: The fraction of the applicable floor space, or households, that has not yet been
converted to the particular energy-efficiency technology.

Incremental cost: The additional cost required to purchase an efficiency measure compared to base
equipment.

kW: kilowatts, 1,000 watts. A measure of electric power or electricity demand.
kWh: kilowatt-hour. A measure of electrical energy.

LED: light-emitting diode. LEDs are semiconductor light sources. They have been in use for decades as
indicator lights; they are increasingly being used for general-purpose lighting. They are highly efficient
compared to incandescent lamps.

Line losses: When electricity is transmitted over the transmission and distribution system, some of the
electricity is dissipated as heat due to resistance in the transmission lines or inefficiencies in transformers in
the distribution system. As a result, the amount of electricity delivered to consumers is less than the amount
produced at the generator. These are referred to as line losses or transmission and distribution losses.

MW: megawatt, one million watts. A measure of electric power or electricity demand.
MWh: megawatt-hour, equal to 1,000 kWh. A measure of electrical energy.

NAICS: The North American Industry Classification System is the standard used by Federal statistical
agencies in classifying business establishments for the purpose of collecting, analyzing, and publishing
statistical data related to the U.S. business economy.

Naturally occurring energy savings: The amount of savings estimated to occur as a result of normal
market forces, that is, in the absence of any utility or governmental intervention.

Net program savings: Program savings above and beyond naturally occurring levels. Net savings exclude
free-rider energy savings.

Net-to-gross: The ratio of net program savings to gross program savings.
Program potential: This term is used interchangeably with achievable potential.
RASS: Residential Appliance and Saturation Survey.

RECS: EIA Residential Energy Consumption Survey.
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Replace on burnout (ROB): A measure that is installed when the previous equipment reaches the end of
its useful life. ROB measures penetrate the market gradually as the existing stock of equipment turns over
due to equipment age and eventual failure.

Retrofit: A measure that is installed to achieve energy savings independent of the condition of the existing
equipment. This includes measures that affect the energy use of other equipment, such as insulation to
reduce heating costs. It also includes replacing equipment with higher efficiency equipment before the end of
existing equipment’s useful life, for example replacing T12 fluorescent lighting in an office with higher
efficiency T8s. Retrofits can be done at any time and therefore have the potential to penetrate the market
more quickly than ROB measures.

Technical potential: The savings that would result from complete penetration of all analyzed measures in
applications where they were deemed technically feasible, from an engineering perspective.

Technology saturation: A factor that relates the cost units used in the model for a measure to its savings
units. For example, the cost of a chiller may be expressed in dollars per ton, though the savings are in kWh
per square foot. The technology saturation then represents the number of tons of cooling per square foot.

Time-of-use (TOU) period: The Assyst model can analyze energy use by up to six time-of-use periods.
These periods are used to characterize the relationship between energy and peak demand, which varies over
both season and time of day, and to capture differences in avoided costs and rates over different time
periods. TOU periods usually capture differences between summer/winter and peak/off-peak but can also
capture shoulder season, mid-peak, or super peak demand, depending on the needs of a utility.

Total resource cost test (TRC): A benefit-cost test that compares the value of avoided energy production
and power plant construction to the costs of energy efficiency measures and the program activities
necessary to deliver them. The values of both energy savings and peak-demand reductions are incorporated
in the TRC test.

UEC: unit energy consumption.
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1. EXECUTIVE SUMMARY

Dominion Virginia Power (Dominion) engaged DNV GL to assess the potential for electric energy (kWh)
and demand (kW) savings from company-sponsored demand side management (DSM) programs over a
ten-year horizon. The assessment produced:

= Estimates of the magnitude of potential savings on an annual basis under two program
design scenarios

= Estimates of the costs associated with achieving those savings

= Calculation of the cost-effectiveness of the programs based on the estimates above.
DNV GL used its proprietary model, DSM ASSYST™, to produce these outputs.

DNV GL assumed an extensive data collection effort prior to this study to support the development of
inputs required for the energy efficiency modeling effort. This included mail surveys of residential and
commercial customers; a residential conditional demand analysis; and review, interpretation, and
analysis of data provided to DNV GL by Dominion staff. The result of these efforts was a set of detailed
and comprehensive model inputs that were specific to Dominion’s service territory.

1.1 Scope and Approach

This section discusses the scope and approach of the energy efficiency modeling efforts.

1.2 Energy Efficiency Potential

This study estimated three basic types of energy efficiency potential:

= Technical potential: The complete penetration of all measures analyzed in applications
where they were deemed technically feasible from an engineering perspective.

=  Economic potential: The technical potential of those energy efficiency measures that are
cost-effective when compared to supply-side alternatives.

= Achievable program potential: The amount of savings that would occur in response to
specific program funding, marketing, and measure incentive levels. In this study we looked
at the potential available under two funding scenarios: 50 percent incentives and 75
percent incentives.?!

DSM ASSYST™ develops an estimate of naturally occurring savings, i.e., those savings that are
projected to result from normal market forces in the absence of any intervention by utility sponsors.
These savings are not included in the estimate of achievable program potential.

The method used for estimating potential is a "bottom-up” approach, in which energy efficiency costs
and savings are assessed at the customer segment and energy efficiency measure levels. For cost-
effective measures (based on the total resource cost, or TRC, test), program savings potential was
estimated as a function of measure economics, rebate levels, and program marketing and education
efforts. The modeling approach was implemented using DNV GL’'s DSM ASSYST™ model. This model

1 These scenarios reflect the percentage of incremental measure cost that is assumed to be paid in customer incentives.
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allows for efficient integration of large quantities of measure, building, and economic data to determine
energy efficiency potential.

For this study, DNV GL estimated the results of program efforts under two incentive scenarios. One
scenario assumed that 50 percent of incremental measure costs are paid out by Dominion in customer
incentives. The second scenario allowed for incentives covering 75 percent of incremental measure
costs. Program marketing costs were scaled upward across scenarios to reflect increasing program
effort, and program administration costs were adjusted across scenarios proportional to achievable
program energy savings. These scenarios are referenced, respectively, as the “50 percent scenario”
and “75 percent scenario.” Program energy and peak-demand savings, as well as program cost
effectiveness, were assessed under both funding scenarios.

The study did not address incremental improvements in energy efficiency due to the ongoing evolution
and gradual improvement of existing technologies. These improvements will lead to increased energy
efficiency potential over time. Nor did the study address the ongoing tightening of equipment and
building standards (beyond those known to be effective within the study period), which will lead to a
decrease in energy efficiency potential over time. The improvements in energy-efficient technologies
provide opportunities for additional program savings over a static base-case technology. However, as
the market matures, codes and standards are tightened to raise base-case efficiency, and the result is
subsequent reduction in program savings opportunities to levels that were available prior to the
improvements in leading technology efficiency. We feel that the effects of gradual technology
improvement and ongoing tightening of codes and standards offset each other over an extended
period.

1.3 Results

Table 1-1 presents the overall results of the energy efficiency potential analysis for the 2014-2023
period. All efficiency results include line losses and technical and economic potential includes savings
from opt-out/exempt/non-jurisdictional customers while the program savings estimates do not.2

Table 1-1: Summary of Cumulative Energy Efficiency Savings
Program Savings Program Savings

Energy Efficiency 2014- Technical Economic Potential: Potential:
2023 Potential Potential 75% Incentives 50% Incentives
Energy Savings- GWh 28,308 16,599 3,782 2,111
Demand Savings- MW 7,282 4,026 698 370
Program Costs-

Real, $ Million $1,225 $495

Key takeaways from this study are as follows:

e The amount of achievable program potential in Dominion’s service territory is higher than the
planning assumptions in its current DSM portfolio. However, compared to similar studies in
other jurisdictions using the DSM ASSYST™ model, the percentage of achievable potential as a
proportion of base energy consumption is less than typical. A comparison of savings potential

2 Opt-out, exempt, and non-jurisdictional customers do not have to participate in Dominion’s DSM programs and were excluded from the program
savings analysis accordingly
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estimates from other jurisdictions is shown in Table 1-2 and an overview of achievable program
potential is included in section 0.

Existing and planned Dominion programs cover the majority of cost-effective measures
analyzed as part of this study, but potential exists in measures not currently included in
Dominion’s DSM programs. For example, Dominion programs cover a large portion of cost-
effective measures in non-residential lighting and HVAC, but significant potential remains in
residential appliance upgrades and refrigerator recycling which are not currently offered in
Dominion’s programs. Information about technical and economic potential by end use can be
seen in section 0.

LED upgrades account for a significant proportion of residential achievable potential over the
next ten years. More information about achievable savings in the residential sector can be
found in section 0.

When viewing the range of cost-effective measures there is a clear distinction between those
that are cost effective and those that are not. As seen in the supply curves in section 5.3.10, a
large amount of cost effective potential exists at a low cost per kWh, but the curve sharply
increases around $0.30 per kWh. As a planning tool, the findings of this study can be helpful in
identifying the cost-effective measures used in program design.

DNV GL - Energy www.dnvgl.com/energy Page 3

OFFICIAL COPY

May 13 2015



1.3.1 Aggregate Base Energy Efficiency Potential Results

Estimates of electric energy savings potential are presented in Figure 1-1, below. These savings reflect
cumulative annual savings over a 10-year period potential. This can also be looked at as the annual
savings potential of all installations through 2023. Technical potential is estimated at 28,308 GWh per
year by 2023. Economic potential is estimated at 16,599 GWh by 2023. Achievable program potentials
range between 3,782 GWh per year by 2023 in the 75 percent incentive scenario to 2,111 GWh per
year for the 50 percent incentive scenario. Economic potential for energy savings is estimated to be 22
percent of base 2023 energy use; achievable potentials range from three percent of base usage in the
50 percent incentive case to five percent of base energy use in the 75 percent incentive case.> These
results suggest that while obtaining all technical and economic potential will be difficult given
Dominion’s avoided cost structure and limited history of comprehensive DSM programs in Virginia and
North Carolina; there is additional potential available from measures not currently in Dominion’s DSM
portfolio. While Dominion began offering DSM programs to customers five years ago, this is limited
compared to other jurisdictions that have offered programs for more than a decade. Furthermore,
Dominion’s past programs have not touched all end uses, so additional opportunities to start programs
exist in those markets.

80,000 -~
74,805

70,000 -
60,000 -
50,000 -
40,000 -
30,000 - 28,308

20,000 - 16,599

10,000 -
3,782 2,111

Base Technical Economic 75% Incentives 50% Incentives

Figure 1-1: Estimated Electric Energy Efficiency Savings Potential, 2014-2023*

3 Savings under the 75% incentive scenario are six percent of base non-residential and residential consumption (excluding base consumption from
opt-out/exempt/non-jurisdictional customers). Savings from the 50% scenario are 3% of residential and non-residential base consumption.

4 Note that base use includes 10,380 GWh associated with opt-out, exempt, and non-jurisdictional customers within Dominion’s service territory.
Technical and Economic Potential includes these customers but program potential does not.
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Cumulative 10-year peak demand savings potential estimates are provided in 1-2.> Technical potential is
estimated at 7,282 MW and economic potential is estimated at 4,026 MW. Achievable program potential
ranges between 698 MW in the 75 percent incentive case down to 370 MW in the 50 percent case. Economic
potential for peak demand savings is estimated to be 20 percent of base 2023 peak demand; achievable
potentials range from two percent of base peak demand in the 50 percent incentive case to three percent of
base peak demand in the 75 percent incentive case. All results include line losses.

25,000 -

20,640
20,000 -
15,000 -
10,000 -

7,272
5,000 - 4,026
698 370
Base Technical Economic 75% Incentives 50% Incentives

1-2: Estimated Peak Demand Savings Potential, 2014-2023°

5 The estimates of peak demand savings are from the installation of energy efficiency measures and do not include demand savings from demand
response technologies such as direct load control or dynamic pricing.

6 Base use also includes 3,361 MW associated with opt-out, exempt, and non-jurisdictional customers within Dominion’s service territory. Technical
and Economic Potential includes these customers but program potential does not.
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Table 1-2 compares the results of potential studies recently conducted by DNV GL with the DSM ASSYST™
model.”®° Achievable energy savings potential as a percent of base consumption available in Dominion’s
territory is low compared to estimates from other jurisdictions that analysed savings from 50 percent and 75
percent scenarios.

Table 1-2: Comparison of Energ

Savings Potential as a Percent of Base Consumpti

Achievable Potential Scenario

Years of Economic 50%
Jurisdiction Analysis Sectors Potential Incentives 75% Incentives
Xcel Residential,
Minnesota 2011-2020 Commercial, Industrial 20% 10% 11%
Residential,
Xcel Colorado | 2010-2020 Commercial 23% 5.50% 8.5%
Residential,
Austin Energy | 2012-2020 Commercial, Industrial 20% 9.8%
Residential, Non-
Dominion 2014-2023 Residential 22% 3% 6%

7 Xcel Minnesota:_http://www.xcelenergy.com/staticfiles/xe/Regulatory/Regulatory%20PDFs/MN-DSM/MN-DSM-Market-Potential-Assessment-Vol-

1.pdf

8 Xcel Colorado: https://www.xcelenergy.com/staticfiles/xe/Regulatory/Regulatory%20PDFs/CODSM-Report.pdf

° Austin Energy: https://austinenergy.com/wps/wcm/connect/15a83f48-4741-41f9-af6d-
ff27a064bd03/2012DSMmarketPotentialAssessment.pdf?MOD=AJPERES
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Error! Reference source not found. depicts the estimated costs and benefits under each funding scenario
from 2014 to 2023. The present value of program costs (including program incentives and program admin
and marketing) is $389 million under the 50 percent incentive scenario and $963 million under the 75
percent incentive scenario.

The present value of total avoided cost benefits is $1,278 million under 50 percent incentives and
$2,251 million under 75 percent incentives. Finally, all scenarios have positive net benefits: the
present value of net avoided cost benefits, i.e., the difference between total avoided cost benefits and
total costs (which include participant costs in addition to program costs), is $763 million under 50
percent incentives and $1,185 million under 75 percent incentives. As a result of dramatically
increasing incentive costs for higher incentive scenarios, increases in program costs outpace the
increases in benefits as one moves to higher incentive scenarios. As modeled, all program participants
receive the same incentives in a given scenario, even though some customers would have accepted
lower incentives.

$2/500 1 4 rotal Avoided Cost Benefits
m Participant Costs
$2,000 -
B Program Incentives
Net Benefits:
Program Admin and $1,185
$1,500 - Marketing
#
c
2
= Net $104
1,000 A
z #Ll Benefits:
$763
$593
$500 - $126
$223
50 $166 $370
50 Percent 75 percent

Incentive Scenario

1-3: Benefits and Costs of Energy Efficiency Savings—2014-2023*
* Present value of benefits and costs over normalized 20-year measure lives; nominal discount rate is 7.45 percent,
inflation rate is 1.87 percent.

* PV (present value) of benefits and costs is calculated for 2011-2020 program years using a nominal discount rate = 7.4
percent, and an assumed inflation rate = 1.9 percent.
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Both of the funding scenarios are cost-effective based on the TRC test, which is the test used in this
study to determine program cost-effectiveness. The TRC benefit-cost ratios for Dominion’s service
territory are 2.5 for the 50 percent scenario and 2.1 under the 75 percent scenario.® The high TRC in

both scenarios is largely driven by LED installations, particularly in the residential sector. Key results of

our efficiency scenario forecasts from 2014 to 2023 are summarized in Table 1-3.

Result - Programs

Table 1-3: Summary of Achievable Potential Results—2014-2023%*

Program Scenario:

50 percent
Incentives

75 percent
Incentives

Total Market Energy Savings - GWh 4,195 5,809
Total Market Peak Demand Savings -

MW 723 1,042
Program Energy Savings - GWh 2,111 3,782
Program Peak Demand Savings -

MW 370 698
Program Costs - Real, $ Million

Administration $158 $397
Marketing $54 $74
Incentives $284 $754
Total $495 $1,225
PV Avoided Costs $1,278 $2,251
PV Annual Program Costs

(Adm/Mkt) $166 $370
PV Net Measure Costs $349 $697
Net Benefits $763 $1,185
TRC Ratio 2.5 2.1

*PV (present value) of benefits and costs is calculated over a 20-year normalized measure life for 2014-2023 program
years, nominal discount rate = 7.45 percent, inflation rate = 1.87 percent; GWh and MW savings are cumulative through

2023.

10 This report presents TRC as the cost-benefit test. Under Virginia Law, the RIM, UCT, and PCT are also considered for regulatory approval.
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1.3.2

Figure 1-4 shows our estimates of achievable program potential energy savings over time (peak
demand savings follow a similar pattern but are not shown). Naturally occurring savings are also
shown to provide a picture of total market potential. Savings continue to grow over time, again largely
due to a large impact from LEDs in the analysis.

Wh

(L]

6,000

5,000 -

4,000

3,000

2,000

1,000

Achievable Savings Potentials over Time

W 75% Incentive

H 50% Incentive

W Naturally
Occurring 75% incentives: Prog Costto
2023:$1,225 Mil

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 1-4: Achievable Electric Energy Savings: All Sectors
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1.3.3

analysis.

Base Energy Efficiency Results by Sector

Cumulative net achievable potential estimates by sector for the period of 2014-2023 are presented in
Figure 1-5 and Figure 1-6. These figures compare the residential and non-residential sector results for
each funding scenario. All opt-out, exempt, and non-jurisdictional customers were excluded from this

Under the program assumptions developed for this study, achievable energy and demand savings
under the 50 percent and 75 percent scenarios are highest for the residential sector.

3,000
2,500
2,000

L

= 1,500

U]

1,000

500

2,484 W 50% Incentives

B 75% Incentives

Residential Non-residential

Figure 1-5: Net Achievable Energy Savings

DNV GL

(2023) by Sector—GWh per Year

- Energy www.dnvgl.com/energy

500 -+

452

W 50% Incentives

W 75% Incentives

300 -

MW

100

Residential Non-Residential

Figure 1-6: Net Achievable Peak-Demand
Savings (2023) by Sector—MW
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2. INTRODUCTION

Dominion retained DNV GL to conduct this demand side management (DSM) market potential study
which was based on existing and proposed customer end-use energy efficiency measures and
programs. The study provides estimates of potential electricity and peak demand savings from energy
efficiency measures in Dominion’s Virginia and North Carolina service territories, including technical,
economic, and achievable program potential. The analysis also presents the technical and economic
potential associated with opt-out, exempt, and non-jurisdictional customers in Dominion’s service
territory. These customers were not included in the estimation of program achievable potential as they
do not participate in Dominion-sponsored programs. The study also does not address natural gas
equipment usage or savings.

2.1 Overview

The scope of this study includes new and existing residential and non-residential buildings and covers a
10-year period spanning 2014-2023. Given the near- to mid-term focus, the base potential analysis
was restricted to DSM measures that are presently commercially available, and only included codes and
standards that are currently in place or will be effective within the next year. We did not make a
prediction on the impact of future codes and standards.

Data for the study came from a number of different sources, including: data from the residential and
commercial saturation studies conducted by DNV GL in 2013, a residential conditional demand analysis
conducted by DNV GL in the spring of 2014, internal Dominion data, DNV GL's extensive energy
efficiency database, residential and non-residential building equipment saturation surveys, and a
variety of information from third parties.

2.2 Study Approach
2.2.1 Energy Efficiency Potential Approach

The energy efficiency potential portion of the study involved identifying and developing baseline end-
use and measure data, and developing estimates of future energy efficiency impacts under varying
levels of program effort.

We performed a baseline characterization that allowed us to identify the types and approximate sizes
of the various market segments that are the most likely sources of DSM potential in Dominion’s service
territory. These characteristics then served as inputs to a modeling process that incorporated
Dominion’s energy-cost parameters and specific energy efficiency measure characteristics (such as
costs, savings, and existing penetration estimates) to provide more detailed potential estimates.

To aid in the analysis, we utilized the DNV GL’'s DSM ASSYST™ model. This model provides a thorough,
clear, and transparent documentation database and an extremely efficient data processing system for
estimating technical, economic, and achievable potential. We estimated technical, economic, and
achievable program potential for the residential and non-residential sectors, with a focus on energy
efficiency impacts through 2023.
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2.3 Organization of the Report

Section Error! Reference source not found. provides a brief overview of the data collection activities
conducted for this study. Full results are provided in a separate report that presents the detailed
results of surveys that were conducted to develop the key inputs used in the market potential models.

= Section 4 discusses the methodology and concepts used to develop the technical, economic,
and achievable potential estimates.

= Section Error! Reference source not found. provides baseline results developed for the
study.

=  Sections 0 and 5.2.2.2 discuss the results of the electric energy efficiency potential analysis
by sector and over time.

The full report contains the following appendices in a separate document from this report:
= Appendix A: Detailed Methodology and Model Description—Further detail on what was
discussed in Section 4.
=  Appendix B: Measure Descriptions—Describes the measures included in this study.

=  Appendix C: Economic Inputs—Provides avoided cost, electric rate, discount rate, and
inflation rate assumptions used for the study.

=  Appendix D: Building and TOU Factor Inputs—Shows the base household counts, square
footage estimates for non-residential building types, and base energy use by industrial
segment. This appendix also includes time-of-use factors by sector and end-use.

= Appendix E: Measure Inputs—Lists the electric measures included in the analysis with the
costs, estimated savings, applicability, and estimated current saturation factors.

= Appendix F: Non-Additive Measure Level Results—Shows energy efficiency potential for each
measure independent of any other measure.

= Appendix G: Supply-Curve Data—Shows the data behind the energy supply curves provided
in Section 0 of the report.

= Appendix H: Detailed technical and economic avoided cost scenario results.
= Appendix I: Measure-Level Ranking by Economic Energy Savings Potential.

= Appendix J: Achievable Program Potential—Provides the forecasts for the achievable
potential scenarios.

3. DATA COLLECTION AND DEVELOPMENT

This section describes the efforts used by DNV GL to develop data inputs for this potential study. The
main sources of this data were the residential/commercial saturation surveys, the residential
conditional demand analysis (CDA), data provided by Dominion staff, and secondary data sources.

3.1 Dominion-Specific Data Collection Efforts

Dominion engaged DNV GL to collect end-use saturation and consumption data from residential and
non-residential customers for use in load research and DSM planning operations. Data developed from
the resulting studies were also used as direct inputs for the DSM Potential Study. The residential and
commercial customer saturation surveys used for these efforts collected information on building
characteristics, occupant characteristics, and the penetration and usage of various end uses throughout
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Dominion’s service territory. The residential saturation survey data was then fed into the residential
CDA model, which produced estimates of annual electricity consumption for many end-use categories.
The CDA estimates, along with data from the saturation studies, were then used as inputs in the DSM
ASSYST™ model. These data were combined with other data from Dominion and secondary data
sources to fully populate the data inputs required for the modeling effort. Figure 3-1 illustrates the
relationship between the saturation studies, conditional demand analysis, additional data sources, and
the DSM potential study.

Saturation Study

May 13 2015

Commercial - Residential
A Conditional Demand 3

Saturation Krlysle Saturation
Data Data

Residential UECs

Potential Study

Additional Data

Sources

Figure 3-1: Summary Flow Chart for the DSM Potential Study Process

3.1.1 Residential and Commercial Saturation Studies

The residential and commercial saturation study data collection efforts were initiated between
September and December, 2013. The goal of these studies were to estimate the saturation of end uses
of electricity associated with appliances, as well as the usage patterns and related household/building
characteristics. The data gathered from these saturation studies is fed into the conditional demand
analysis which then provides unit energy consumption (UEC) estimates for a range of electric end uses
and market segments for the DSM potential study.

The sections below describe the sample selection, data collection and response rates for the residential
and commercial saturation studies.

3.1.2 Residential Sample Selection

The residential saturation study had a final frame of 1,984,601 accounts with 180 days or more billing
data and annual consumption greater than or equal to 3,600 kWh. The frame was stratified across the
following variables:
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= Region: Seven levels to include North Carolina service territory

= Categorized average daily kWh (four Levels)

= Categorized kWh daily variability (three Levels)

=  Sampled in 2008 residential appliance and saturation survey (RASS)
=  Participated in Residential DSM II program as of 7/1/2013.

Accounts were selected with probability proportionate to their total annual kWh consumption.

3.1.3 Commercial Sample Selection
The commercial saturation study had a final frame of 184,430 accounts (represents 99.62% of total
annual kWh) with 180 days or more billing data and annual consumption greater than or equal 4,800
kWh. The frame was stratified across the following variables:

= Region: Seven distinct geographic areas to include NC service territory

= Categorized average daily kWh (four Levels)

= Categorized kWh daily variability (three Levels).

Selected with certainty:

= Average daily kWh = 15,000 kWh
= Any company enrolled in Commercial DSM II programs as of 7/1/2013.
Accounts were selected with probability proportionate to their total annual kWh consumption. Selection

was done systematically; each stratum was sorted by Office ID, NAICS code and a random number.
The sample distributed across the NAICS codes proportional to the population within each Office ID.

3.1.4 Data Collection

Data collections for these saturation studies were multimodal. They included an online web survey and
a mailed print survey. There was a two phase sample outreach:

Phase 1

= Business letter mailed to commercial sample; link to Dominion website/online survey.

= Postcard mailed to residential sample; link to Dominion website/online survey.

Phase 2

"  Printed survey package mailed to Phase 1 non-respondents.

Incentives delivered to respondents

= Residential $5 (thank you letter mailed with Visa gift card; or online gift card).

= Commercial $25 (online gift card).
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3.1.5 Response Rates

Table 3-1 displays the response rates for the residential saturation survey. The overall response rate
from residential respondents was 27%; 57% mailed in their survey, while 43% completed it online.

Table 3-1: Residential Saturation Survey Response Rates

Total
Northern Virginia

Shenandoah Valley / Western
Piedmont

Richmond / Tri-Cities
Southside

Gloucester / Northern Neck
Southeastern

North Carolina

2,275

402

278

339

283

322

204

1,714

534

172

293

123

134

336

122

3,989

936

450

632

406

456

783

326

27.0%

27.0%

30.7%

28.2%

27.6%

30.8%

25.6%

20.4%

Table 3-2 displays the response rates for the commercial saturation survey. The overall response rate
from commercial respondents was 10.5%; 26% mailed in their survey, while 74% completed it online.
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Table 3-2: Commercial Saturation Survey Response Rates

Total 404 1,123 1,527 10.5%
Northern Virginia 62 239 301 7.5%
Shenandoah Valley / Western 43 151 194 13.2%
Piedmont

Richmond / Tri-Cities 65 179 244 11.6%
Southside 50 138 188 13.1%
Gloucester / Northern Neck 49 89 1338 9.7%
Southeastern 68 191 259 10.3%
North Carolina 67 136 203 12.7%

3.1.6 Residential Conditional Demand Analysis

The objective of a conditional demand analysis (CDA) is to estimate a breakdown of energy
consumption into different end-use categories, such as water heaters or refrigerators, accounting for
weather and a number of customer and end-use attributes such as square footage of the home and
vintage of the electrical end-use device.

The key data sources for CDA models are:

= Customer survey data - In this study we utilized the RASS conducted by DNV GL in 2013.
= Customer billing data - We merged monthly electricity consumption data from recent years
specific to each RASS respondent from Dominion’s customer billing database.

= Weather data - We extracted hourly interval temperature data from the National Oceanic
and Atmospheric Administration (NOAA) matched to the ZIP codes of RASS respondents.

The methodology develops statistical relationships between these data through regression models. The
resulting model estimates are then calibrated to represent a typical meteorological year, rather than
using actual weather data from the analysis period, which may have had more mild or extreme
weather than normal.

Properly specified CDA models can account for major classes of end uses by residential customers,
which include space heating, space cooling, and water heating, among other major end uses.
Importantly, properly specified CDA models can also produce statistically significant data for end-use
combinations.

There are some limiting factors for this CDA model that warrants further discussion, as noted below:

= Near-saturation of the end-use across households (e.g., refrigerators or lighting).
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= Co-linearity among certain end uses across households (i.e., groups of two or more types of
end uses which are found in those groups more often than individually). For example, set
top boxes and TVs together, as opposed to TVs alone.

= Consumption that is not discernible in monthly billing consumption data among usage
behavior variation across households (e.g., printers or toasters).

If some important end-use categories are not typically meaningful to estimate through a CDA alone,
they are typically combined with relevant secondary source studies. CDA-based estimates on their own
can give valuable insight into end-use consumption distributions across groups of customers, as is
shown in several figures in this report.

3.2 Additional Data Sources

In addition to the saturation studies and CDA described above, DNV GL used additional data sources to
inform certain inputs of the potential study model that could not be ascertained through the
aforementioned data collection efforts. This section outlines those sources, and how they were used in
the modeling process.

3.2.1 Measure Data

Several secondary data sources provided insight on measure-level energy usage and savings potential,
measure costs and lifetimes, and the current penetration of various efficiency measures. DNV GL
reviewed a variety of data sources for this information with the aim to find data that was specific to
Dominion’s service territory or geographic location as much as possible. The sources listed below
provided information for these inputs:

= EIA Commercial Buildings Energy Consumption Survey (CBECS)

= EIA Residential Energy Consumption Survey (RECS)

=  ENERGY STAR Calculators

= EIA Data for Mid-Atlantic

=  Mid-Atlantic TRM

= Professional judgment of DNV GL engineers with experience in Dominion’s service territory

=  Dominion EM&V Results.

3.2.2 Economic Data

Economic inputs from Dominion’s service territory were used to provide a more accurate picture of the
monetary cost and benefits associated with energy efficiency. Dominion provided data to support the
following model requirements:

= Customer Discount Rate

= Inflation Rate

= Utility Discount Rate

= Avoided Cost and Retail Rate Forecasts for low, base, and high avoided cost scenarios

= Line Loss Estimates.

3.2.3 Building Data

Information pertaining to which customers were considered opt-out, exempt, and non-jurisdictional, as
well as system load data, was provided by Dominion:
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= Billing data to identify consumption from opt-out, exempt, and non-jurisdictional customers
= System Load Data

= EIA data for Virginia Electric & Power Co., Virginia and North Carolina to determine number
of customers.

3.2.4 Program Budgets

As part of the potential modeling process, past and projected program budgets are used to as a
starting point for the achievable potential analysis which estimates the market penetration of measures
as a function of marketing, incentive levels and other factors.!! To help calibrate the achievable
modeling efforts, current and past Dominion program budgets were used to gauge the range of
program costs in the Dominion service territory. Specifically, marketing and administrative dollars were
two inputs into the model that were derived from the indicator tables provided by DNV GL to Dominion.
Table 3-3 outlines the indicator table data DNV GL reviewed for this effort.

Table 3-3: DSM II EM&V Summary Indicator Tables

Direct Rebate Dollar value rebates
given to participant

Direct Implementation Cost of Honeywell's/DOM Marketing dollars
PM Services

Direct EM&V Cost of DNV KEMA's
EM&V Services

Indirect Other (Administrative) Shared Dominion Admin dollars
Services (Common
Costs)

1 The methodology of calculation measure penetration is described in more detail in Section 4 and Appendix A
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4. ENERGY EFFICIENCY METHODS
4.1 Energy Efficiency Potential Methods

This section provides a brief overview of the concepts, methods, and scenarios used to conduct this
study. Additional methodological details are provided in Appendix A.

4.1.1 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 a conservation supply-curve paradigm 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
making the energy saved available to meet other 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 would be
needed to meet end-users’ power demands.

4.1.2 Defining Energy Efficiency Potential

Energy efficiency potential studies became 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.

12 Term coined by environmental scientist Amory Lovins in 1989.
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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 geological
certainty with which resources may be found, and the likelihood that extraction of the resource will be
economic. This relationship is shown conceptually in Table 4-1.

Table 4-1: Conceptual Framework for Estimates of Fossil Fuel Resources

Decreasing Certainty of Existence

Possible
and
Economically Feasible

Possible
but not
Economically Feasible

Known
and
Economically Feasible

Known
but not
Economically Feasible

Decreasing Economic Feasibility —————p
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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 4-1 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 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 market intervention.

= 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 or governmental
intervention.

Technical

Economic

Achievable Program

Naturally Occurring

Figure 4-1: Conceptual Relationship among Energy Efficiency Potential Definitions
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4.1.3 Summary of Analytical Steps Used for the Energy Efficiency

Potential

The crux of this study involves carrying out a number of basic analytical steps to produce estimates of

the energy efficiency potentials introduced above. The basic analytical steps for this study are shown in
relation to one another in Figure 4-2. The bulk of the analytical process for this study was carried out
in @ model developed by DNV GL for conducting energy efficiency potential studies. Details on the
steps employed and analyses conducted are described in Appendix A. The model used DSM ASSYST™,
a Microsoft® Excel-based model that integrates technology-specific engineering and customer behavior
data with utility market saturation data, load shapes, rate projections, and marginal costs into an

easily updated data management system.

Economic Data
Model Avoided Costs
Inputs Rates
Discount/Inflation Rate

Measure Data
Cost
Savings
Current Saturation

Building Data
End Use Saturation
End Use Consumption
Loadshapes
Building ft%, # Homes

h 4

Naturally
Occurring
Efficiency

Technical
Potential

Economic
Potential

Achievable
Program
Potential

i and Adoption

Program Data

Inputs

Figure 4-2: Conceptual Overview of Study Process

The key steps implemented in this study are:

Step 1: Develop Initial Input Data

SOIJBUDIS

= Develop a list of energy efficiency measure opportunities to include in scope. In this step,
an initial draft measure list was developed and provided to Dominion. The final measure list
was developed after incorporating comments.

= Gather and develop technical data (costs and savings) on efficient measure opportunities.
Data on measures were gathered from a variety of sources. Measure descriptions are

provided in Appendix B and detail on measure inputs is provided in Appendix E.

= Gather, analyze, and develop information on building characteristics, including total square
footage or total nhumber of households, energy consumption and intensity by end use, end-
use consumption load patterns by time of day and year (i.e., load shapes), market shares

DNV GL - Energy www.dnvgl.com/energy

Page 22

OFFICIAL COPY

May 13 2015



of key electric consuming equipment, and market shares of energy efficiency technologies
and practices. Section Error! Reference source not found. of this report describes the
baseline data developed for this study.

Collect data on economic parameters: avoided costs, electricity rates, discount rates, and
inflation rate. These inputs are provided in Appendix C of this report.

Step 2: Estimate Technical Potential and Develop Supply Curves

Match and integrate data on efficient measures to data on existing building characteristics
to produce estimates of technical potential and energy efficiency supply curves.

Step 3: Estimate Economic Potential

Match and integrate measure and building data with economic assumptions to produce
indicators of costs from different viewpoints (e.g., societal and consumer).

Estimate total economic potential. (Note that at this stage of the analysis, program-related
costs are not factored into the cost-effectiveness screening. Thus, the results reflect the
theoretical estimate of the measure impacts, while disregarding the mode of delivery.)

Step 4: Estimate Achievable Program and Naturally Occurring Potentials

Screen initial measures for inclusion in the program analysis. This screening may take into
account factors such as cost effectiveness, potential market size, non-energy benefits,
market barriers, and potentially adverse effects associated with a measure. For this study,
measures were screened using the total-resource-cost test, with the exclusion of program
costs and while considering only electric avoided-cost benefits.

Gather and develop estimates of program costs (e.g., for administration and marketing)
and historic program savings.

Develop estimates of customer adoption of energy efficiency measures as a function of the
economic attractiveness of the measures, barriers to their adoption, and the effects of
program intervention.

Estimate achievable program and naturally occurring potentials and associated program
costs.

Step 5: Scenario Analyses

DNV GL - Energy www.dnvgl.com/energy
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5. ENERGY EFFICIENCY RESULTS
5.1 Energy Efficiency Baseline Analysis

This section presents a baseline analysis of energy use in Dominion’s Virginia and North Carolina
service territory. The purpose of this analysis is to provide a breakout of energy use by sector, building
type and end use to provide a foundation for estimating demand side management /energy efficiency
potentials.

DNV GL completed a conditional demand analysis of the residential sector using the saturation survey
results and billing data to develop energy consumption values for various end uses. That data was
incorporated into this analysis.

The non-residential analysis was not affected by the conditional demand analysis and is based on the
best data available; however, in some cases that data was regional (for example, South Atlantic
Census Division data from the Department of Energy’s Commercial Buildings Energy Consumption
Survey) rather than specific to Dominion’s service territory. It was necessary to rely on such sources
for inputs that could not be determined from the commercial survey data or from other Dominion data
sources.
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5.2 Summary of Energy Use by Sector

Energy usage by sector and business type was developed from data reported by the Energy
Information Administration (EIA). These data are presented in Table 5-1 and Figure 5-1.

Table 5-1: Summary of Dominion MWh and Customers by Sector and State

Virginia North Carolina Dominion Total
MWh # of MWh # of MWh # of
Customers Customers Customers
Residential 27,671,894 2,086,647 1,502,310 101,024 29,174,204 2,187,671
Non-Residential 44,743,695 250,032 2,612,238 17,790 47,355,933 267,822
Total 72,415,589 2,336,679 4,114,548 118,814 76,530,137 2,455,493

Source: EIA, data for Virginia Electric & Power Co., Virginia and North Carolina, 2012

Note that these values include non-jurisdictional, exempt and opt-out customers, and industrial
customers. Exempt and opt-out customers will be broken out later. Industrial customers are not part of
the potential study and will be excluded from the rest of the analysis.

Residential
VA
36.2%
Non-
Residential
VA
58.5% Residential
NC
Non. 2.0%
Residential
NC
3.4%

Figure 5-1: Breakout of Dominion Energy Use by Sector

5.2.1 Residential Baseline

EIA data!® for Virginia was used to break out total residential customers into single family and
multifamily customers, the two residential segments being examined in this study. Initially, the survey
results were intended to be used for the single family/multifamily splits; however, the resulting

13 EIA, 2009. Household Energy Use in Virginia. Summary of state level data from the 2009 Residential Energy Consumption Survey.
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estimate of three percent multifamily seemed implausibly low. EIA data for North Carolina was not
available, so the Virginia splits were applied to both states. Table 5-2 shows the results.

Table 5-2: Number of Residential Customers by Building Type

Building Type Virginia North

Carolina
Single Family 1,668,245 80,767 1,749,012
Multifamily 418,402 20,257 438,659
Total 2,086,647 101,024 2,187,671

5.2.1.1 Residential End-Use Saturations

The equipment saturations (percent of households having an end use) were calculated from the results
of the residential saturation surveys.'* These results are shown in Table 5-3. For lighting, the
equipment saturations interact with the number of lamps per home by usage and type. For modeling
simplicity, the assumption is 100 percent saturation for each of the lighting wattage/use breakouts,
with all the variation between homes being captured through the number of lamps per home for each
lighting category.

Table 5-3: Residential End-Use Saturations by Base Measure

Virginia North Carolina
End-use Saturations Single Multi- Single Multi-

Family family Family family
Base Split-System Air Conditioner (13 SEER) 41% 38% 23% 38%
Base Early Replacement Split-System Air Conditioner (11 SEER) 7% 7% 4% 7%
Base Heat Pump Cooling (13 SEER) 37% 42% 51% 41%
Base Early Replacement Heat Pump Cooling (11 SEER) 7% 7% 9% 7%
Base Room Air Conditioner - EER 10.6 5% 2% 9% 2%
Base Early Replacement Room Air Conditioner- EER 9.7 1% 0% 2% 0%
Base Dehumidifier (40 pints/day, 1.5 liters/kWh) 29% 14% 29% 14%
Base Furnace Fans 90% 100% 90% 100%
Base Heat Pump Space Heating (7.7 HSPF) 31% 48% 53% 48%
Base Early Replacement Heat Pump Heating (11 SEER) 6% 8% 9% 8%
Base Resistance Space Heating (Primary) 13% 30% 22% 29%
Base High-Efficiency Incandescent Lighting, 0.5 hrs/day 100% 100% 100% 100%
Base High-Efficiency Incandescent Lighting, 2.5 hrs/day 100% 100% 100% 100%
Base High-Efficiency Incandescent Lighting, 6 hrs/day 100% 100% 100% 100%
Base Lighting 15 Watt CFL, 0.5 hrs/day 100% 100% 100% 100%
Base Lighting 15 Watt CFL, 2.5 hrs/day 100% 100% 100% 100%
Base Lighting 15 Watt CFL, 6 hrs/day 100% 100% 100% 100%

14 There were only four North Carolina multifamily survey respondents, so the results for that segment were not reliable. Throughout the data
analysis, the combined North Carolina and Virginia multifamily data were used to represent North Carolina.
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- virginia  NorthCarolina

Base Specialty Incandescent Lighting, 0.5 hrs/day 100% 100% 100% 100%
Base Specialty Incandescent Lighting, 2.5 hrs/day 100% 100% 100% 100%
Base Specialty Incandescent Lighting, 6 hrs/day 100% 100% 100% 100%
Base Fluorescent Fixture 1.8 hrs/day 100% 100% 100% 100%
Base Refrigerator 85% 85% 85% 85%
Base Early Replacement Refrigerator 15% 15% 15% 15%
Base Second Refrigerator 38% 1% 31% 1%
Base Freezer 30% 6% 40% 6%
Base Early Replacement Freezer 5% 1% 7% 1%
Base Second Freezer 2% 0% 6% 0%
Base 40 gal. Water Heating (EF=0.88) 44% 65% 73% 63%
Base Early Replacement Water Heating to Heat Pump Water 8% 11% 13% 11%
Heater

Base Clothes washer (MEF=1.26) 92% 68% 86% 68%
Base Clothes Dryer (EF=3.01) 86% 61% 76% 61%
Base Dishwasher (EF=0.65) 78% 73% 42% 73%
Base Pool Pump (RET) 7% 0% 7% 0%
Base Plasma TV 23% 15% 29% 15%
Base LCD TV 82% 78% 66% 78%
Base CRT TV 37% 27% 41% 27%
Base Set-Top Box 74% 62% 75% 62%
Base DVD Player 77% 75% 67% 75%
Base Desktop PC 56% 38% 55% 38%
Base Laptop PC 71% 66% 55% 66%
Base Cooking 75% 75% 81% 75%
Base Miscellaneous 100% 100% 100% 100%
Base House Practices 100% 100% 100% 100%

An initial estimate of the number of incandescent lamps, CFLs, and LEDs per home was made using the
survey data. These self-reported data suggested a total of 25.5 lamps per single family home and 12.2
lamps per multifamily home in Virginia, and 19.9 lamps per single family home in North Carolina.
These values seem low when compared to lighting studies from other regions and the reported size of
the homes. Self-reported values tend to underestimate lamp counts compared to on-site studies, since
residents tend to forget about lamps used infrequently. The results of the conditional demand analysis
(CDA) also suggested that the number of lamps was likely understated, since the lighting energy use
from the CDA combined with the reported number of lamps implied an extremely high kWh usage per
lamp—either very high wattage or very high average usage (or both). As a result of these concerns,
when the model was calibrated so that lighting energy use would match the CDA results, the number of
lamps per home was increased above the values found in the survey.
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Also, to align the lighting saturation information with the lighting methodology used in DSM ASSYST™,
the number of lamps was broken out into usage bins, as available from internal DNV GL databases
(gleaned from previous potential studies and on-site data collection). The resulting breakouts are
shown in Table 5-4.

Table 5-4: Lamps per Home by Type and Usage

Virginia North Carolina
Lamp Usage Single Multi- Single Multi-

Family family Family family
Incandescent, 0.5 hrs/day 14.8 6.9 12.0 6.8
Incandescent, 2.5 hrs/day 12.2 5.7 9.8 5.7
Incandescent, 6 hrs/day 3.4 1.5 2.7 1.5
CFL, 0.5 hrs/day 7.3 3.3 7.9 3.3
CFL, 2.5 hrs/day 6.0 2.7 6.5 2.7
CFL, 6 hrs/day 1.6 0.8 1.8 0.8
Specialty Incandescent, 0.5 hrs/day 5.9 1.9 4.7 2.0
Specialty Incandescent, 2.5 hrs/day 4.9 1.6 3.9 1.6
Specialty Incandescent, 6 hrs/day 1.3 0.4 1.1 0.5
Fluorescent Fixture 1.8 hrs/day 7.2 2.2 10.314 2.178
Total 64.5 26.9 60.6 26.9

5.2.1.2 Residential End-Use Energy Intensities

Table 5-5 shows the end-use energy intensities for the residential sector by base measure. End-use
energy intensities represent the energy use per household for households that have that end-use. Most
of these energy intensity values were derived from the conditional demand analysis. The rest were
derived or calculated from a variety of sources, including:

" The Department of Energy’s Home Energy Saver model

=  The Environmental Protection Agency’s ENERGY STAR calculators

=  Engineering calculations (for lighting).

Table 5-5: Residential End-Use Energy Intensities (kWh/household with end-use

Virginia North Carolina
kWh/household Single Multi- Single Multi-

Family family Family family
Base Split-System Air Conditioner (13 SEER) 2,912 947 2,507 960
Base Early Replacement Split-System Air Conditioner (11 SEER) 2,713 1,623 2,380 1,628
Base Heat Pump Cooling (13 SEER) 2,778 1,339 2,884 1,339
Base Early Replacement Heat Pump Cooling (11 SEER) 2,394 1,369 2,844 1,371
Base Room Air Conditioner - EER 10.6 1,504 2,122 942 2,122
Base Early Replacement Room Air Conditioner- EER 9.7 1,619 853 1,442 853
Base Dehumidifier (40 pints/day, 1.5 liters/kWh) 57 61 69 74
Base Furnace Fans 1,109 529 1,118 533
Base Heat Pump Space Heating (7.7 HSPF) 4,546 1,710 3,685 1,710
Base Early Replacement Heat Pump Heating (11 SEER) 4,338 2,326 4,079 2,334
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North Carolina

Base Resistance Space Heating (Primary) 5,323 2,842 4,096 2,843
Base High-Efficiency Incandescent Lighting, 0.5 hrs/day 149 69 120 68
Base High-Efficiency Incandescent Lighting, 2.5 hrs/day 610 286 492 284
Base High-Efficiency Incandescent Lighting, 6 hrs/day 403 179 325 177
Base Lighting 15 Watt CFL, 0.5 hrs/day 20 9 22 9
Base Lighting 15 Watt CFL, 2.5 hrs/day 82 37 89 37
Base Lighting 15 Watt CFL, 6 hrs/day 54 25 58 25
Base Specialty Incandescent Lighting, 0.5 hrs/day 64 21 52 21
Base Specialty Incandescent Lighting, 2.5 hrs/day 266 85 214 87
Base Specialty Incandescent Lighting, 6 hrs/day 176 58 142 59
Base Fluorescent Fixture 1.8 hrs/day 442 135 637 135
Base Refrigerator 663 581 661 580
Base Early Replacement Refrigerator 533 447 534 447
Base Second Refrigerator 927 530 895 530
Base Freezer 1,101 1,043 1,305 1,043
Base Early Replacement Freezer 1,105 1,043 1,098 1,043
Base Second Freezer 1,101 1,043 1,305 1,043
Base 40 gal. Water Heating (EF=0.88) 3,538 2,791 3,047 2,759
Base Early Replacement Water Heating to Heat Pump Water Heater 3,538 2,791 3,047 2,759
Base Clothes washer (MEF=1.26) 46 46 46 46
Base Clothes Dryer (EF=3.01) 697 963 789 962
Base Dishwasher (EF=0.65) 260 260 260 260
Base Pool Pump (RET) 2,165 2,165 2,165 2,165
Base Plasma TV 338 284 368 218
Base LCD TV 219 164 193 126
Base CRT TV 157 145 151 111
Base Set-Top Box 299 206 238 158
Base DVD Player 35 29 29 22
Base Desktop PC 427 421 378 420
Base Laptop PC 61 49 54 49
Base Cooking 700 600 685 600
Base Miscellaneous 322 270 797 740
Base House Practices 14,253 9,308 16,188 9,620
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5.2.1.3 Water Heating End-Use Energy Intensities

Water heating energy use was broken into several components in the CDA. The first and largest
component was base water heating, which did not include weather (heating degree day, or HDD),
dependent water heating, or the water heating associated with clothes washers and dishwashers
(which was included with the energy use for those appliances). The components produced by the CDA
are shown in Table 5-6.

Table 5-6: Water-Heating-Related Outputs of the CDA Model

CDA Component Description
Base water heating Water heating only. Corresponds to Ranged from 1,101 to 1,261 kWh,
summer usage, excluding water depending on which state (VA or NC)
heating associated with clothes and the building type (single vs.
washers and dishwashers multifamily)
Clothes Washers (including both Energy use attributable to clothes Ranged from 248 to 286 kWh,
machine energy and associated washers, including both the energy depending on state and building type
water heating) used by the machine and the
associated water heating
Dishwashers (including both Energy use attributable to Ranged from 762 to 808 kWh,
machine energy and associated dishwashers, including both the energy depending on state and building type
water heating) used by the machine and the
associated water heating
Water Heating -HDD-dependent This includes the portion of water Ranged from 1,187 to 1,678 kWh,
heating energy that increases as depending on state and building type
temperatures get colder, reflecting
both increased storage losses and
increased usage

For the baseline analysis, the water heating energy for the two appliances needed to be split apart
from machine energy and included with the rest of water heating. To do this, data had to be pulled in
from other sources. The HDD-dependent water heating needed to be included with the rest of water
heating as well.

For its appliance standard setting process, the Department of Energy (DOE) performs detailed energy
analyses, which are published in technical support documents.!®> Using the data from these analyses
and calibrating between DOE’s estimated total energy use for each appliance, and the total energy use
for each from the CDA, produced estimates of 46 kWh of machine energy for clothes washers and 260
kWh of machine energy for dishwashers. The machine energy was netted out of the appliance totals to
estimate the water heating portion of energy. The water heating shares were then weighted by
appliance saturations by state and building type (since not all homes with electric water heating have
clothes washers and dishwashers) and the result was added to the base water heating energy. The
result represents the non-weather-sensitive portion of water heating energy use, including that
associated with clothes washers and dishwashers.

15 These are available online at http://energy.gov/eere/buildings/standards-and-test-procedures.
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Table 5-7 shows the resulting appliance-related water heating energy, with the CDA estimates of base
water heating and HDD-dependent water heating energy. Total water heating energy ranges from
2,759 to 3,538 kWh, depending on building type and state.

Table 5-7: Water Heating Household Energy Use (kWh) by Component

Virginia SF Virginia MF North North
Carolina SF Carolina MF
Water heating base energy use 1,261 1,101 1,219 1,102
Saturation-weighted CW/DW water heating 599 503 439 466
energy
HDD-dependent water heating 1,678 1,187 1,390 1,191
Total 3,538 2,791 3,047 2,759

5.2.1.4 Residential Energy Use

Energy use was calculated as the product of the number of households, equipment saturation, and the
end-use energy intensity. Energy use by building type and end-use is shown in Table 5-8.
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Table 5-8: Residential Energy Use by Building Type and End-Use

Virginia North Carolina
MWh Single Multi- Virginia Single Multi- North Total

Family family Total Family family Carolina

Total

Base Split-System Air Conditioner (13 SEER) 2,013,281 149,285 2,162,566 47,432 7,346 54,778 2,217,345
Base Early Replacement Split-System Air Conditioner (11 331,027 45,162 376,189 7,947 2,199 10,146 386,335
SEER)
Base Heat Pump Cooling (13 SEER) 1,708,907 232,645 1,941,552 119,757 11,246 131,003 2,072,554
Base Early Replacement Heat Pump Cooling (11 SEER) 259,869 41,980 301,849 20,840 2,032 22,872 324,721
Base Room Air Conditioner - EER 10.6 117,582 14,567 132,150 7,143 701 7,844 139,994
Base Early Replacement Room Air Conditioner- EER 9.7 22,340 1,033 23,373 1,930 50 1,980 25,352
Base Dehumidifier (40 pints/day, 1.5 liters/kWh) 28,002 3,515 31,517 1,641 206 1,846 33,363
Base Furnace Fans 1,663,277 220,111 1,883,387 81,226 10,749 91,975 1,975,362
Base Heat Pump Space Heating (7.7 HSPF) 2,369,291 343,739 2,713,030 159,038 16,642 175,680 2,888,711
Base Early Replacement Heat Pump Heating (11 SEER) 398,968 82,492 481,460 31,064 4,009 35,073 516,533
Base Resistance Space Heating (Primary) 1,156,870 354,890 1,511,760 74,156 16,938 91,094 1,602,853
Base High-Efficiency Incandescent Lighting, 0.5 hrs/day 139,996 19,856 159,852 9,679 1,380 11,060 166,262
Base High-Efficiency Incandescent Lighting, 2.5 hrs/day 574,983 82,735 657,719 39,754 5,751 45,505 684,100
Base High-Efficiency Incandescent Lighting, 6 hrs/day 379,989 51,627 431,616 26,272 3,589 29,861 448,906
Base Lighting 15 Watt CFL, 0.5 hrs/day 33,253 3,749 37,001 1,742 181 1,923 38,925
Base Lighting 15 Watt CFL, 2.5 hrs/day 136,485 15,619 152,105 7,150 756 7,906 160,010
Base Lighting 15 Watt CFL, 6 hrs/day 89,336 10,309 99,645 4,680 499 5,179 104,823
Base Specialty Incandescent Lighting, 0.5 hrs/day 214,027 17,666 231,693 4,179 435 4,613 240,919
Base Specialty Incandescent Lighting, 2.5 hrs/day 886,683 71,343 958,026 17,311 1,755 19,066 996,158
Base Specialty Incandescent Lighting, 6 hrs/day 587,045 48,921 635,966 11,461 1,204 12,665 661,295
Base Fluorescent Fixture 1.8 hrs/day 738,089 56,279 794,368 51,446 2,725 54,171 848,539
Base Refrigerator 939,715 206,461 1,146,176 45,402 9,991 55,392 1,201,568
Base Early Replacement Refrigerator 133,345 28,080 161,426 6,465 1,359 7,825 169,250
Base Second Refrigerator 586,471 3,307 589,778 22,338 159 22,497 612,275
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Virginia North Carolina . Total
Base Freezer 557,089 27,200 584,290 42,006 1,312 43,318 627,608
Base Early Replacement Freezer 98,605 4,777 103,381 6,238 231 6,470 109,851
Base Second Freezer 30,359 - 30,359 6,720 - 6,720 37,079
Base 40 gal. Water Heating (EF=0.88) 2,616,688 753,883 3,370,570 179,247 35,241 214,487 3,585,058
Base Early Replacement Water Heating to Heat Pump 461,768 133,038 594,807 31,632 6,219 37,851 632,657
Water Heater
Base Clothes Washer (MEF=1.26) 71,249 13,161 84,411 3,231 637 3,868 88,279
Base Clothes Dryer (EF=3.01) 1,001,105 245,131 1,246,235 48,160 11,867 60,027 1,306,262
Base Dishwasher (EF=0.65) 337,538 79,486 417,024 8,923 3,846 12,769 429,793
Base Pool Pump (RET) 263,639 - 263,639 12,764 - 12,764 276,403
Base Plasma TV 128,600 17,986 146,586 8,711 666 9,377 155,963
Base LCD TV 300,583 53,733 354,317 10,344 1,998 12,342 366,659
Base CRT TV 97,674 16,109 113,783 5,055 599 5,654 119,437
Base Set-Top Box 369,231 53,581 422,812 14,402 1,988 16,390 439,203
Base DVD Player 44,155 9,047 53,202 1,567 337 1,904 55,106
Base Desktop PC 401,552 67,096 468,648 16,814 3,245 20,059 488,707
Base Laptop PC 71,684 13,526 85,210 2,390 654 3,044 88,254
Base Cooking 880,556 188,521 1,069,077 44,771 9,144 53,915 1,122,992
Base Miscellaneous 536,341 113,002 649,343 64,404 14,992 79,396 728,739
Base House Practices 23,777,246 3,894,648 27,671,894 1,307,432 194,878 1,502,310 29,174,204
Total 23,777,246 3,894,648 27,671,894 1,307,432 194,878 1,502,310 29,174,204
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Figure 5-2 and Figure 5-3 show the breakout of residential energy use by building type and end use,
respectively.

Virginia
Multifamily
14.1%
Single Family 23,777
Multifamily 3,895
Eingllle 0 10,000 20,000 30,000
amily
85.9% GWh
North Carolina
Multifamily
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Single Family 1,307
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Single 0 500 1,000 1,500
Family
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Figure 5-2: Residential Energy Use by Building Type

DNV GL - Energy www.dnvgl.com/energy Page 34

OFFICIAL COPY

May 13 2015



OFFICIAL COPY

Virginia
Refrigeration
i 6.9%
Mlscgell;;eous o v
“n 3.9%
Water Heating
14.3%

Lighting
15.0% Dishwashers

1.5%

Pool Pump
1.0%

Clothes
Washer
0.3%

Cooling
18.0%

Space
Heating
17.0%

North Carolina

Refrigeration
5.7%

Miscellaneous
11.4%

Clothes Dryer

4.0%
/—

Lighting
12.8%

Space
Cooling 1.5%
15.3% \
Dishwashers
0.8%
Pool Pump
Space 0.8%
Water Heating Heating Clothes
16.8% 20.1% Washer
0.3%

Space Coaling
Space Heating
Lighting

Water Heating
Miscellaneous
Refrigeration
Clothes Dryer
TV

Cooking
Freezer

PC
Dishwashers
Pool Pump
Clothes Washer

Space Heating
Water Heating
Space Cooling
Lighting
Miscellaneous
Refrigeration
Clothes Dryer
Freezer
Cooking

TV

PC
Dishwashers
Pool Pump
Clothes Washer

4,969
| 4,706
] 4,158
3,965
| 2,533
] 1,897
1,246
| 1,001
] 1,069
718
| 554
417
264
| 84
0 2000 4000 6000
GWh
] 302
| 252
| 230
| 192
| 171
| 86
60
o 57
o 54
o 46
23
13
13
|4
0 100 200 300 400

GWh

Figure 5-3: Residential Energy Use by End-Use
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5.2.1.5 Residential Peak Demand

Annual 8,760 hourly data from Dominion was combined with end-use load shape data from DNV GL's
end-use databases to allocate annual energy usage into time-of-use (TOU) periods. Peak period usage,
developed on a sector-specific and end-use basis, was calibrated to equal the Dominion summer peak.
Residential peak demand estimates by segment and end use are summarized in Table 5-9.
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Table 5-9: Summary of Residential Electric Peak Demand by Segment and End Use - MW

Virginia North Carolina
MWh Single Multi- Virginia Single Multi- North Total

Family family Total Family family Carolina

Total

Base Split-System Air Conditioner (13 SEER) 1,087 81 1,168 26 4 30 1,198
Base Early Replacement Split-System Air Conditioner (11 179 24 203 4 1 5 209
SEER)
Base Heat Pump Cooling (13 SEER) 923 126 1,049 65 6 71 1,119
Base Early Replacement Heat Pump Cooling (11 SEER) 140 23 163 11 1 12 175
Base Room Air Conditioner - EER 10.6 64 8 71 4 0 4 76
Base Early Replacement Room Air Conditioner- EER 9.7 12 1 13 1 0 1 14
Base Dehumidifier (40 pints/day, 1.5 liters/kWh) 3 0 4 0 0 0 4
Base Furnace Fans 803 106 909 39 5 44 953
Base Heat Pump Space Heating (7.7 HSPF) 256 37 293 17 2 19 312
Base Early Replacement Heat Pump Heating (11 SEER) 43 9 52 3 0 4 56
Base Resistance Space Heating (Primary) 125 38 163 8 2 10 173
Base High-Efficiency Incandescent Lighting, 0.5 hrs/day 25 3 28 1 0 1 29
Base High-Efficiency Incandescent Lighting, 2.5 hrs/day 104 12 116 4 1 5 120
Base High-Efficiency Incandescent Lighting, 6 hrs/day 68 8 76 3 0 3 79
Base Lighting 15 Watt CFL, 0.5 hrs/day 3 0 4 0 0 0 4
Base Lighting 15 Watt CFL, 2.5 hrs/day 14 2 15 1 0 1 16
Base Lighting 15 Watt CFL, 6 hrs/day 9 1 10 0 0 1 11
Base Specialty Incandescent Lighting, 0.5 hrs/day 11 1 12 0 0 0 12
Base Specialty Incandescent Lighting, 2.5 hrs/day 45 4 49 2 0 2 51
Base Specialty Incandescent Lighting, 6 hrs/day 30 2 32 1 0 1 34
Base Fluorescent Fixture 1.8 hrs/day 75 6 81 5 0 6 86
Base Refrigerator 138 30 169 7 1 8 177
Base Early Replacement Refrigerator 20 4 24 1 0 1 25
Base Second Refrigerator 86 0 87 3 0 3 90

DNV GL - Energy www.dnvgl.com/energy Page 37

May 13 2015



Virginia North Carolina
Base Freezer 80 4 84 6 0 6 90
Base Early Replacement Freezer 14 1 15 1 0 1 16
Base Second Freezer 4 0 4 1 0 1 5
Base 40 gal. Water Heating (EF=0.88) 293 84 377 20 4 24 401
Base Early Replacement Water Heating to Heat Pump 52 15 67 4 1 4 71
Water Heater
Base Clothes Washer (MEF=1.26) 12 2 14 1 0 1 15
Base Clothes Dryer (EF=3.01) 154 38 192 7 2 9 201
Base Dishwasher (EF=0.65) 50 12 62 1 1 2 64
Base Pool Pump (RET) 28 0 28 1 0 1 30
Base Plasma TV 17 2 19 1 0 1 20
Base LCD TV 39 7 46 1 0 2 48
Base CRT TV 13 2 15 1 0 1 16
Base Set-Top Box 48 7 55 2 0 2 58
Base DVD Player 6 1 7 0 0 0 7
Base Desktop PC 48 8 56 2 0 2 59
Base Laptop PC 9 2 10 0 0 0 11
Base Cooking 256 55 310 13 3 16 326
Base Miscellaneous 64 14 78 8 2 10 87
Base House Practices 5,354 877 6,231 275 41 316 6,547
Total 5,451 779 6,231 278 39 316 6,547

Note: We calibrated the whole house load shape (used for house practices) so that peak demand for base house practices was equal to the sum of the peak demands

across end uses by state. Due to modeling limitations (the whole-house load shape inputs are the same for both single family and multifamily); we could not

calibrate these values at the building type level.
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5.2.1.6 Residential Comparisons to RECS

In Table 5-10 below, we compare the results of the baseline analysis, seen above, to the Energy
Information Administration’s (EIA) Residential Energy Consumption Survey (RECS) from 2009.

EIA presents tabulated results for Virginia and for North Carolina/South Carolina. The comparisons
below represent the Dominion’s Virginia service territory versus all of Virginia, and Dominion’s North
Carolina service territory versus all of North and South Carolina. Some of the discrepancies in the
values below may be a result of the differences in geography, particularly for North Carolina where
Dominion’s service territory is a small fraction of the two states.

For ease of comparison, the single- and multifamily values from the baseline analysis have been
weighted together based on the housing stock to calculate a single value for each state.
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Table 5-10: Comparison of the Residential Baseline Results to RECS

Percent of Households with Household Energy Percent of Total Annual Comments
End use Consumption (kWh) Residential Electricity
2009 RECS Dominion 2009 RECS Dominion 2009 RECS Dominion
RASS CDA/Baseline Baseline
Analysis Analysis
Space Heating VA: 53% VA : 3,910 VA: 14% VA: 17% The saturation survey showed
NC: 65% NC : 2,850 NC: 13% NC: 20% overall higher penetrations of
HP Space Heating VA: 37% VA: 41% VA: 3,978 electric heating, resulting in a
NC: 30% NC: 62% NC: 3.289 higher overall share of
: : s electricity use.
Other Electric Space VA: 17% VA: 16% VA: 3,338
Heating NC: 35% NC: 24% NC: 2,261
Water Heating VA: 57% VA: 57% VA: 2,943 VA: 3,388 VA: 12% VA: 14% The baseline analysis found
NC: 78% NC: 83% NC: 2,654 NC: 2,990 NC: 15% NC: 17% higher household energy
consumption for water heating
than RECS, resulting in a
higher overall share of energy
consumption. Saturations
were comparable
Space Cooling VA: 97% VA: 2,246 VA: 15% VA: 18% The Dominion saturation
NC: 96% NC: 2,263 NC: 16% NC: 15% survey showed higher
Central AC VA: 30% VA: 48% VA: 2,518 penetrations of central cooling
NC: 44% NC: 31% NC: 2,578 (CAC + HP) than RECS, which
is reflected in the higher
HP Space Cooling VA: 50% VA: 44% VA: 2,489 percent of residential
NC: 39% NC: 58% NC: 2,673 electricity.
Room AC VA: 17% VA: 5% VA: 1,628
NC: 13% NC: 9% NC: 1,179
Refrigerators VA: 1,381 VA: 10% VA: 7% The 2001 federal minimum
NC: 1,279 NC: 9% NC: 6% refrigerator standards have
First Refrigerator VA: 100% VA: 100% VA: 646 °°"tl'<"‘:e‘_j to g%%e;rate trtf-‘
NC: 100% NC: 100% NC: 640 market since 205, resuiting
in lower unit energy
Second Refrigerator VA: 30% VA: 31% VA: 847 consumption.
NC: 11% NC: 25% NC: 822
Other VA: 100% VA: 100% VA: 7,105 VA: 5,815 VA: 49% VA: 44%
NC: 100% NC: 100% NC: 6,701 NC: 6,255 NC: 48% NC: 42%
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5.2.2

For this potential study, exempt and opt-out customers were split apart from the non-exempt customers. The non-exempt customers were

further

Non-Residential Baseline

broken down by state. All three groups were broken down into building types, with non-jurisdictional customers split out of the

Virginia analysis:

Building Types:

5.2.2.1

Office

Restaurant (not applicable for exempt/opt-out customers)
Retail

Grocery

Warehouse

Education

Health

Lodging

Data Center

Non-Jurisdictional (Virginia only)
Religious Worship

Other.

Non-Residential Equipment Saturations

The equipment saturations (percent of non-residential square feet having an end use) were calculated primarily from the results of the
commercial saturation surveys. For a few measures, such as linear fluorescent lighting, saturations were broken down into finer levels of
detail than was provided by the survey data (for example, 2-lamp 4-foot fixtures versus 4-lamp 4-foot fixtures versus other
configurations). In such cases, data from internal DNV GL databases (gleaned from previous potential studies and on-site data collection)
was used for the breakouts. The resulting saturations are shown in Error! Reference source not found.,
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Table 5-12: Non-Residential Sector Equipment Saturations—North Carolina

, and Error! Reference source not found..
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Table 5-11: Non-Residential Sector Equipment Saturations—Virginia

Office Restau-  Retail Grocery Ware-  Education Health Lodging Data Non- Religious
rant house Center Juris- Worship
dictional
Base Fluorescent Fixture, 4L4'T8 62% 2% 29%  42% 57%  57% 47% 3% 46% 48% 25% 20%
zgse Fluorescent Fixture, 2L4'T8, 1 2% 25% 10% 0% 0% 5% 12%  17% 1% 14% 24% 19%
Base Other Fluorescent Fixture 5% 0% 0% 0% 0% 2% 4% 1% 4% 3% 1% 1%
Base High-Efficiency Incandescent o o o o o o o o o o o o
Reflector Lamp (LOOW) 7% 22% 10%  25% 3% 5% 9% 16% 5% 6% 11% 10%
Base High-Efficiency Incandescent A- . 11% 5% 12% 1% 2% 4% 8% 2% 3% 5% 5%
line Lamp (72W)
Base High-Efficiency Incandescent A- . 11% 5% 12% 1% 2% 4% 8% 2% 3% 5% 5%
line Lamp (53W)
Base CFL (18W) 8% 14% 17% 1% 6% 10% 9% 19% 17% 11% 9% 11%
Base CFL (23W) 8% 14% 17% 1% 6% 10% 9% 19% 17% 11% 9% 11%
Base HID, 465W 2% 3% 4% 1% 25% 5% 2% 6% 2% 9% 2% 6%
Base CFL Exit Sign 100% 100%  100% 100%  100% 100% 100% 100%  100%  100% 100% 100%
Base Outdoor High Pressure Sodium ., = 41%  25% 72%  85% 64%  92% 93% 79% 89% 68%
250W Lamp
Base Centrifugal Chiller, 0.58 13%  15% 1% 3% 0% 40% 19%  27% 66% 44% 15% 8%
kW /ton, 500 tons
Base DX Packaged System, 58%  77%  50%  84% 37%  95% 65%  68%  38% 54% 47% 32%
EER=10.3, 10 tons
Base Heat Pump (13 SEER, 7.7 HSPF) 40%  24% 18% 7% 20%  75% 41%  53% 5% 23% 39% 30%
Base PTAC, EER=8.3, 1 ton 6% 3% 3% 3% 1% 68% 9% 11% 0% 36% 38% 19%
:;s;,za“ Motor, Shp, 1800rpm, 42%  50%  43%  97% 30%  33% 19%  65%  19% 48% 54% 54%
oo Motors 15hp, 1500rpm, 7% 0% 2% 0% 0%  89% 65% 0% 65% 25% 43% 43%
:;S:O/l;an Motor, 40hp, 1800rpm, 5% 0% 2%  96% 10%  37% 69% 11%  69% 19% 34% 34%
Base Built-Up Refrigeration System 9% 67% 17%  91% 37%  37% 26%  38% 2% 40% 43% 18%
Base Self-Contained Refrigeration 68%  91%  71%  94% 90%  83% 77%  78%  95% 85% 96% 62%
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End Use

Office

Restau-
rant

Retail

Grocery

Education

Health

Lodging

Non-
Juris-
dictional

Religious
Worship

Other

Base Desktop PC 98%  64%  80%  85% 98%  100% 95%  97%  98% 98% 95% 90%
Base Laptop PC 87%  44%  61%  66% 86%  98% 68%  87%  90% 83% 72% 71%
Base Monitor, CRT 60%  47%  42%  28% 68%  94% 64%  84%  79% 60% 45% 51%
Base Monitor, LCD 79%  42%  48%  92% 75%  93% 78%  87%  95% 96% 89% 78%
Base Copier 97%  45%  87%  29% 89%  99% 99%  94%  95% 97% 98% 86%
Base Multifunction 97%  78%  81%  84% 94%  98% 84%  93%  90% 97% 91% 86%
Base Printer 95%  30%  51%  17% 83%  99% 82%  43%  69% 92% 53% 71%
Base Data Center/Server Room 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0%
Base Water Heating 89%  39%  63%  78% 83%  72% 55%  31%  89% 39% 71% 51%
Base Refrigerated Vending Machines  99%  100%  90%  98% 99%  100% 99%  96%  100%  98% 100%  97%
Base Non-Refrigerated Vending 78%  88%  54%  11% 95%  71% 74%  32% 100%  68% 3% 47%
Machines

Base Convection Oven 2%  15% 3%  56% 15% 8% 5%  20% 0% 22% 49% 5%
Base Fryer 1%  19% 1%  49% 11%  11% 3% 19% 0% 13% 1% 4%
Base Steamer 1%  15% 1%  42% 11% 1% 5% 7% 0% 16% 3% 2%
3?;';:::;“9' Heat Pump (13 SEER .5 g 8% 3% 2% 17% 23%  25% 0% 6% 6% 22%
Base Heating, Other Electric 35%  21%  28%  76% 12% 0% 32%  20%  41% 14% 46% 21%
Base Miscellaneous 100% 100%  100% 100%  100% 100% 100% 100%  100%  100% 100% 100%
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Table 5-12: Non-Residential Sector Equipment Saturations—North Carolina

Office Restau-  Retail Grocery  Ware- Education Health  Lodging Non- Religious
rant house Juris- Worship
dictional
Base Fluorescent Fixture, 4L4'T8 80% 4% 51% 62% 86% 11% 54% 2% 46% NA 13% 9%
Base Fluorescent Fixture, 2L4'T8, 1 2% 51% 17% 0% 1% 1% 14% 11% 1% NA 12% 9%
EB
Base Other Fluorescent Fixture 6% 0% 0% 0% 0% 0% 5% 0% 4% NA 1% 0%
Base High-Efficiency Incandescent 7% 13% 3% 10% 6% 20% 11% 13% 5% NA 25% 35%
Reflector Lamp (100W)
Base High-Efficiency Incandescent A- 3% 7% 1% 5% 3% 10% 5% 7% 2% NA 13% 17%
line Lamp (72W)
Base High-Efficiency Incandescent A- 3% 7% 1% 5% 3% 10% 5% 7% 2% NA 13% 17%
line Lamp (53W)
Base CFL (18W) 2% 7% 9% 13% 1% 24% 12% 29% 17% NA 34% 6%
Base CFL (23W) 2% 7% 9% 13% 1% 24% 12% 29% 17% NA 34% 6%
Base HID, 465W 0% 0% 1% 1% 0% 1% 0% 1% 2% NA 44% 9%
Base CFL Exit Sign 100% 100% 100% 100% 100% 100% 100% 100% 100% NA 100% 100%
Base Outdoor High Pressure Sodium 16% 42% 12% 91% 3% 93% 78% 93% 93% NA 91% 42%
250W Lamp
Base Centrifugal Chiller, 0.58 2% 3% 0% 0% 0% 68% 0% 0% 66% NA 0% 0%
kW /ton, 500 tons
Base DX Packaged System, 39% 45% 53% 45% 10% 107% 34% 77% 38% NA 89% 12%
EER=10.3, 10 tons
Base Heat Pump (13 SEER, 7.7 HSPF) 43% 22% 28% 31% 0% 77% 67% 71% 5% NA 74% 63%
Base PTAC, EER=8.3, 1 ton 5% 8% 2% 5% 5% 106% 6% 65% 0% NA 1% 16%
Base Fan Motor, 5hp, 1800rpm, 42% 50% 43% 97% 30% 33% 19% 65% 19% NA 54% 54%
87.5%
Base Fan Motor, 15hp, 1800rpm, 7% 0% 2% 0% 0% 89% 65% 0% 65% NA 43% 43%
91.0%
Base Fan Motor, 40hp, 1800rpm, 5% 0% 2% 96% 10% 37% 69% 11% 69% NA 34% 34%
93.0%
Base Built-Up Refrigeration System 0% 66% 9% 84% 3% 60% 10% 32% 2% NA 0% 3%
Base Self-Contained Refrigeration 84% 92% 34% 76% 35% 92% 100% 79% 95% NA 100% 75%
Base Desktop PC 98% 59% 37% 100% 3% 99% 100% 87% 98% NA 86% 95%
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End Use

Office

Restau-
rant

Retail

Grocery

Education

Health

Non-
Juris-
dictional

Lodging

Religious
Worship

Other

Base Laptop PC 64% 39% 13% 29% 3% 99% 64% 45% 90% NA 23% 65%
Base Monitor, CRT 67% 24% 34% 62% 7% 98% 67% 80% 79% NA 63% 67%
Base Monitor, LCD 91% 51% 21% 96% 3% 99% 100% 83% 95% NA 33% 80%
Base Copier 92% 42% 37% 92% 3% 100% 100% 87% 95% NA 99% 78%
Base Multifunction 91% 84% 37% 97% 3% 98% 91% 87% 90% NA 23% 51%
Base Printer 99% 21% 11% 48% 7% 79% 77% 73% 69% NA 14% 83%
Base Data Center/Server Room 0.07%  0.02% 0.00% 0.02% 0.03% 0.71% 1.13% 0.45% 100% NA 0.02% 0.11%
Base Water Heating 84% 71% 83% 81% 35% 66% 88% 45% 89% NA 45% 97%
Base Refrigerated Vending Machines 100% 100% 100% 100% 100% 94% 100%  94% 100% NA 100% 96%
Base Non-Refrigerated Vending 0% 0% 0% 6% 100% 89% 22% 29% 100% NA 100% 52%
Machines

Base Convection Oven 0% 16% 0% 16% 0% 85% 5% 18% 0% NA 0% 0%
Base Fryer 0% 12% 0% 2% 0% 20% 4% 8% 0% NA 0% 0%
Base Steamer 0% 7% 0% 3% 0% 60% 4% 8% 0% NA 0% 0%
Base Heating, Heat Pump (13 SEER 40% 15% 27% 29% 0% 1% 74% 59% 0% NA 14% 70%
7.7HSPF)

Base Heating, Other Electric 37% 40% 7% 12% 22% 53% 0% 28% 41% NA 0% 2%
Base Miscellaneous 100% 100% 100% 100% 100% 100% 100% 100% 100% NA 100% 100%
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Table 5-13: Non-Residential Sector Equipment Saturations—Opt-Out/Exempt

End Use Office Restau-  Retail Grocery Education Health Lodging Data Non- Religious Other

rant Center Juris- Worship

dictional

Base Fluorescent Fixture, 4L4'T8 62% NA 29% 42% 57% 44% 54% 3% 46% 48% NA 8%
Base Fluorescent Fixture, 2L4'T8, 1 2% NA 10% 0% 0% 4% 14% 17% 1% 14% NA 8%
EB
Base Other Fluorescent Fixture 5% NA 0% 0% 0% 2% 5% 1% 4% 3% NA 0%
Base High-Efficiency Incandescent 7% NA 10% 25% 3% 12% 11% 16% 5% 6% NA 8%
Reflector Lamp (100W)
Base High-Efficiency Incandescent A- 4% NA 5% 12% 1% 6% 6% 8% 2% 3% NA 4%
line Lamp (72W)
Base High-Efficiency Incandescent A- 4% NA 5% 12% 1% 6% 6% 8% 2% 3% NA 4%
line Lamp (53W)
Base CFL (18W) 8% NA 17% 1% 6% 7% 3% 19% 17% 11% NA 7%
Base CFL (23W) 8% NA 17% 1% 6% 7% 3% 19% 17% 11% NA 7%
Base HID, 465W 2% NA 4% 1% 25% 10% 0% 6% 2% 9% NA 6%
Base CFL Exit Sign 100% NA 100% 100% 100% 100% 100% 100% 100% 100% NA 100%
Base Outdoor High Pressure Sodium 43% NA 41% 25% 72% 100% 100% 92% 93% 79% NA 100%
250W Lamp
Base Centrifugal Chiller, 0.58 13% NA 1% 3% 0% 93% 100% 27% 66% 44% NA 4%
kW /ton, 500 tons
Base DX Packaged System, 58% NA 50% 84% 37% 48% 100% 68% 38% 54% NA 98%
EER=10.3, 10 tons
Base Heat Pump (13 SEER, 7.7 HSPF) 40% NA 18% 7% 20% 48% 56% 53% 5% 23% NA 12%
Base PTAC, EER=8.3, 1 ton 6% NA 3% 3% 1% 48% 56% 11% 0% 36% NA 12%
Base Fan Motor, 5hp, 1800rpm, 42% NA 43% 97% 30% 33% 19% 65% 19% 48% NA 54%
87.5%
Base Fan Motor, 15hp, 1800rpm, 7% NA 2% 0% 0% 89% 65% 0% 65% 25% NA 43%
91.0%
Base Fan Motor, 40hp, 1800rpm, 5% NA 2% 96% 10% 37% 69% 11% 69% 19% NA 34%
93.0%
Base Built-Up Refrigeration System 9% NA 17% 91% 37% 100% 100% 38% 2% 40% NA 100%
Base Self-Contained Refrigeration 68% NA 71% 94% 90% 100% 56% 78% 95% 85% NA 50%
Base Desktop PC 98% NA 80% 85% 98% 100% 100% 97% 98% 98% NA 100%
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End Use

Office

Restau-
rant

E N

Grocery

Education

Health

Lodging

Non-
Juris-
dictional

Religious
Worship

Other

Base Laptop PC 87% NA 61% 66% 86% 100% 100% 87% 90% 83% NA 60%
Base Monitor, CRT 60% NA 42% 28% 68% 100% 0% 84% 79% 60% NA 93%
Base Monitor, LCD 79% NA 48% 92% 75% 100% 100% 87% 95% 96% NA 58%
Base Copier 97% NA 87% 29% 89% 100% 100% 94% 95% 97% NA 100%
Base Multifunction 97% NA 81% 84% 94% 100% 100% 93% 90% 97% NA 100%
Base Printer 95% NA 51% 17% 83% 100% 100% 43% 69% 92% NA 60%
Base Data Center/Server Room 0.20% NA 0.02 0.01% 0.13 0.41% 0.63 0.17% 100.0 0.21% NA 0.18
% % % 0% %
Base Water Heating 89% NA 63% 78% 83% 100% 0% 31% 89% 39% NA 8%
Base Refrigerated Vending Machines 99% NA 90% 98% 99% 100% 100% 96% 100% 98% NA 95%
Base Non-Refrigerated Vending 78% NA 54% 11% 95% 51% 44%% 32% 100% 68% NA 20%
Machines
Base Convection Oven 2% NA 3% 56% 15% 49% 100% 20% 0% 22% NA 29%
Base Fryer 1% NA 1% 49% 11% 49% 100% 19% 0% 13% NA 33%
Base Steamer 1% NA 1% 42% 11% 100% 100% 7% 0% 16% NA 4%
Base Heating, Heat Pump (13 SEER 34.7% NA 7.7% 3.1% 1.5% 0.0% 0.0% 25.4% 0.0% 6.2% NA 0.0%
7.7HSPF)
Base Heating, Other Electric 35% NA 28% 76% 12% 48% 0% 20% 41% 14% NA 49%
Base Miscellaneous 100% NA 100% 100% 100% 100% 100% 100% 100% 100% NA 100%
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5.2.2.2 Non-Residential End-Use Energy Intensities
Table 5-14,
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Table 5-15, and
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Table 5-16 show the end-use energy intensities (EUIs) for the non-Residential sector by base measure. End-use energy intensities
represent the energy use per square feet for businesses that have that end-use (for example, chiller annual kWh for non-Residential
square feet with chillers). EUIs were developed from a variety of sources. At the base measure level, lighting EUIs were developed from
engineering calculations based on wattage and hours of use. For products covered by the ENERGY STAR program, the Environmental
Protection Agency’s calculators were used. In addition, California’s Commercial End-Use Survey (CEUS) was used for other non-weather-
sensitive end uses.!®

At the end-use level, EUIs were obtained for the South Atlantic Census Division from the Department of Energy’s 2003’ Commercial
Building Energy Consumption Survey (CBECS). This provided concrete, survey-based, regionally appropriate values to use to calibrate the
base measure-level EUIs. The resulting EUIs, when combined with the saturation data, produced intensities at the building type level that
are consistent with values estimated from the Dominion survey data.

Table 5-14: Non-Residential End-Use Energy Intensities (kWh per End-Use Square Foot)—Virginia

(0]jile] Restau-  Retail Grocery  Ware- Education Health  Lodging Data Non- Religious  Other
rant house Center  Juris- Worship
dictional
Base Fluorescent Fixture, 4L4'T8 7.8 7.8 5.2 7.4 2.1 3.4 3.1 1.6 6.1 4.9 1.57 4.9
Base Fluorescent Fixture, 2L4'T8, 1 4.3 3.5 2.9 5.6 1.9 2.2 1.4 1.1 3.4 3.4 1.19 3.7
EB
Base Other Fluorescent Fixture 3.5 0.0 1.5 0.0 3.0 0.4 1.1 0.5 2.8 1.3 0.31 1.0
Base High-Efficiency Incandescent 30.1 4.8 7.8 4.7 0.0 0.2 1.3 2.5 24.1 9.8 1.87 7.6
Reflector Lamp (100W)
Base High-Efficiency Incandescent A- 21.7 3.5 5.6 3.4 3.5 0.1 0.9 1.8 17.3 7.1 1.34 5.4
line Lamp (72W)
Base High-Efficiency Incandescent A- 15.9 2.6 4.1 2.5 2.5 0.1 0.7 1.3 12.8 5.2 0.99 4.0
line Lamp (53W)
Base CFL (18W) 1.2 0.9 0.9 4.2 0.9 1.3 0.3 0.3 1.0 1.2 0.24 1.0
Base CFL (23W) 1.6 1.1 1.2 5.3 1.1 1.7 0.4 0.4 1.3 1.6 0.31 1.2
Base HID, 465W 0.0 0.1 0.0 14.4 2.8 5.1 0.0 2.6 0.0 3.5 0.93 2.9
Base CFL Exit Sign 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0
Base Outdoor High Pressure Sodium 0.8 1.6 0.7 0.2 0.4 0.5 0.2 0.2 0.7 0.5 0.14 0.3

16 CEUS is the most comprehensive study available for which we can calculate EUIs right now. The CEUS is based on 2,500 DOE-2 surveys. DNV GL only relied on CEUS for non-weather sensitive
measures.

7 The most recent for which data is available.
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Office Restau-  Retail Grocery Education Health  Lodging Non- Religious  Other
rant Juris- Worship
dictional

250W Lamp
Base Centrifugal Chiller, 0.58 4.4 5.8 2.7 2.7 1.6 1.5 3.0 2.8 10.7 2.5 1.0 2.1
kW /ton, 500 tons
Base DX Packaged System, 4.4 5.8 2.7 2.7 1.6 1.5 3.0 2.8 10.7 2.5 1.0 2.1
EER=10.3, 10 tons
Base Heat Pump (13 SEER, 7.7 HSPF) 4.4 5.8 2.7 2.7 1.6 1.5 3.0 2.8 10.7 2.5 1.0 2.1
Base PTAC, EER=8.3, 1 ton 4.4 5.8 2.7 2.7 1.6 1.5 3.0 2.8 10.7 2.5 1.0 2.1
Base Fan Motor, 5hp, 1800rpm, 3.3 2.9 2.1 2.3 1.1 1.0 3.0 1.9 5.5 1.7 0.7 1.4
87.5%
Base Fan Motor, 15hp, 1800rpm, 3.3 2.9 2.1 2.3 1.1 1.0 3.0 1.9 5.5 1.7 0.7 1.4
91.0%
Base Fan Motor, 40hp, 1800rpm, 3.3 2.9 2.1 2.3 1.1 1.0 3.0 1.9 5.5 1.7 0.7 1.4
93.0%
Base Built-Up Refrigeration System 0.0 0.0 0.0 10.1 2.1 0.0 0.0 0.0 0.0 0.0 0.00 0.0
Base Self-Contained Refrigeration 0.6 6.9 1.0 1.1 0.2 0.5 0.5 0.9 0.6 0.8 0.5 1.0
Base Desktop PC 0.2 0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.05 0.1
Base Laptop PC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0
Base Monitor, CRT 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.02 0.0
Base Monitor, LCD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0
Base Copier 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0
Base Multifunction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0
Base Printer 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0
Base Data Center/Server Room 149.0 104.3 119.2 119.2 119.2 119.2 119.2 119.2 119.2 119.2 81.97 119.2
Base Water Heating 0.4 1.6 0.2 0.3 0.1 0.2 0.3 1.0 0.1 0.3 0.2 0.4
Base Refrigerated Vending Machines 0.1 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.0 0.02 0.0
Base Non-Refrigerated Vending 0.002 0.001 0.000 0.003 0.002 0.001 0.001 0.001 0.002 0.001 0.00 0.001
Machines
Base Convection Oven 1.1 1.9 0.6 0.4 0.1 0.6 1.9 0.1 0.0 0.6 0.28 0.3
Base Fryer 0.9 1.9 0.3 0.6 0.2 0.1 3.2 0.2 0.0 0.5 0.50 0.5
Base Steamer 2.5 2.9 1.3 1.0 0.1 0.2 1.6 0.1 0.0 0.8 0.23 0.2
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Office

Restau-
rant

Retail

Grocery

Education

Health

Lodging

Non-
Juris-
dictional

Religious
Worship

Other

Base Heating, Heat Pump (13 SEER 0.7 0.2 0.3 0.3 0.4 0.2 0.7 0.5 0.2 0.4 0.2 0.4
7.7HSPF)

Base Heating, Other Electric 0.7 0.2 0.3 0.3 0.4 0.2 0.7 0.5 0.2 0.4 0.2 0.4
Base Miscellaneous 2.2 2.6 2.2 2.4 0.9 0.6 3.3 1.4 0.6 1.5 1.7 1.7
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Table 5-15: Non-Residential End-Use Energy Intensities (kWh per End-Use Square Foot)—North Carolina

Office Restau- Retail Grocery Ware- Education Health Lodging Data Non- Religious Other
rant house Center Juris- Worship
dictional
Base Fluorescent Fixture, 4L4'T8 8.01 7.3 5.6 5.9 4.4 3.6 2.8 1.6 5.2 NA 1.2 4.7
Base Fluorescent Fixture, 2L4'TS8, 1 4.3 3.5 3.0 4.6 3.8 2.4 1.2 1.0 2.9 NA 1.0 3.6
EB
Base Other Fluorescent Fixture 3.5 0.0 1.5 0.0 5.9 0.5 1.0 0.5 2.4 NA 0.3 1.0 w0
Base High-Efficiency Incandescent 28.9 4.8 7.8 3.9 0.0 0.2 1.1 2.2 20.5 NA 1.5 7.6 E
Reflector Lamp (100W) od
Base High-Efficiency Incandescent A- 20.8 3.5 5.6 2.8 6.2 0.2 0.8 1.6 14.7 NA 1.1 5.4 ]
line Lamp (72W) =
Base High-Efficiency Incandescent A- 15.3 2.6 4.1 2.1 4.6 0.1 0.6 1.2 10.8 NA 0.8 4.0 %
line Lamp (53W) =
Base CFL (18W) 1.2 0.9 0.9 3.5 1.5 1.4 0.3 0.3 0.8 NA 0.2 1.0
Base CFL (23W) 1.5 1.1 1.2 4.5 2.0 1.8 0.3 0.4 1.1 NA 0.3 1.2
Base HID, 465W 0.0 0.1 0.0 12.0 5.0 5.6 0.0 2.3 0.0 NA 0.8 2.9
Base CFL Exit Sign 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 NA 0.0 0.0
Base Outdoor High Pressure Sodium 0.8 1.6 0.7 0.1 0.6 0.6 0.1 0.2 0.6 NA 0.1 0.3
250W Lamp
Base Centrifugal Chiller, 0.58 4.2 5.8 2.7 2.3 2.9 1.7 2.6 2.5 7.0 NA 0.9 2.1
kW /ton, 500 tons
Base DX Packaged System, 4.2 5.8 2.7 2.3 2.9 1.7 2.6 2.5 7.0 NA 0.9 2.1
EER=10.3, 10 tons
Base Heat Pump (13 SEER, 7.7 HSPF) 4.2 5.8 2.7 2.3 2.9 1.7 2.6 2.5 7.0 NA 0.9 2.1
Base PTAC, EER=8.3, 1 ton 4.2 5.8 2.7 2.3 2.9 1.7 2.6 2.5 7.0 NA 0.9 2.1
Base Fan Motor, 5hp, 1800rpm, 3.1 2.9 2.1 1.9 2.0 1.1 2.5 1.7 3.6 NA 0.6 1.4
87.5%
Base Fan Motor, 15hp, 1800rpm, 3.1 2.9 2.1 1.9 2.0 1.1 2.5 1.7 3.6 NA 0.6 1.4
91.0%
Base Fan Motor, 40hp, 1800rpm, 3.1 2.9 2.1 1.9 2.0 1.1 2.5 1.7 3.6 NA 0.6 1.4
93.0%
Base Built-Up Refrigeration System 0.0 0.0 0.0 10.1 3.8 0.0 0.0 0.0 0.0 NA 0.0 0.0
Base Self-Contained Refrigeration 0.6 6.9 1.0 1.1 0.4 0.6 0.4 0.8 0.5 NA 0.4 1.0
Base Desktop PC 0.8 0.2 0.1 0.0 0.1 0.2 0.2 0.1 0.2 NA 0.2 0.1
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Office

Restau-
rant

Retail

Grocery

Education

Health

Lodging

Non-
Juris-
dictional

Religious
Worship

Other

Base Laptop PC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 NA 0.0 0.0
Base Monitor, CRT 0.4 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 NA 0.1 0.0
Base Monitor, LCD 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 NA 0.0 0.0
Base Copier 0.4 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.2 NA 0.2 0.0
Base Multifunction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 NA 0.0 0.0
Base Printer 0.4 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 NA 0.0 0.0
Base Data Center/Server Room 178.9 104.3 134.1 74.5 119.2 119.2 89.4 119.2 126.7 NA 68.6 119.2
Base Water Heating 0.4 1.6 0.2 0.3 0.1 0.2 0.2 0.9 0.1 NA 0.2 0.4
Base Refrigerated Vending Machines 0.2 0.1 0.1 0.5 0.0 0.1 0.2 0.1 0.0 NA 0.0 0.0
Base Non-Refrigerated Vending 0.000 0.000 0.000 0.002 0.000 0.004 0.002 0.002 0.000 NA 0.000 0.001
Machines

Base Convection Oven 1.0 2.5 0.9 0.7 0.1 0.2 0.6 0.2 1.0 NA 0.0 0.3
Base Fryer 0.8 2.5 0.5 1.0 0.3 0.0 1.1 0.4 0.8 NA 0.0 0.5
Base Steamer 2.3 3.9 1.8 1.7 0.1 0.1 0.6 0.2 2.3 NA 0.0 0.2
Base Heating, Heat Pump (13 SEER 0.7 0.2 0.3 0.3 0.7 0.2 0.6 0.4 0.2 NA 0.2 0.4
7.7HSPF)

Base Heating, Other Electric 0.7 0.2 0.3 0.3 0.7 0.2 0.6 0.4 0.2 NA 0.2 0.4
Base Miscellaneous 2.2 2.6 2.2 2.4 0.9 0.6 3.3 1.4 0.6 NA 1.7 1.7
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Table 5-16: Non-Residential End-Use Energy Intensities (kWh per End-Use Square Foot)—Opt-Out/Exempt

Office Restau- Retail Grocery Ware- Education Health Lodging Data Non- Religious Other
rant house Center  Juris- Worship
dictional
Base Fluorescent Fixture, 4L4'T8 7.8 NA 5.2 6.1 2.1 2.9 2.2 1.6 5.2 6.2 NA 4.4
Base Fluorescent Fixture, 2L4'T8,1 4.3 NA 2.9 4.7 1.9 2.0 1.0 1.1 2.9 4.1 NA 3.6
EB
Base Other Fluorescent Fixture 3.5 NA 1.5 0.0 3.0 0.4 0.8 0.5 2.4 2.3 NA 0.9
Base High-Efficiency Incandescent 30.1 NA 7.8 3.9 0.0 0.2 0.9 2.5 20.5 20.0 NA 7.6
Reflector Lamp (100W)
Base High-Efficiency Incandescent 21.7 NA 5.6 2.8 3.5 0.1 0.6 1.8 14.7 14.4 NA 5.4
A-line Lamp (72W)
Base High-Efficiency Incandescent 15.9 NA 4.1 2.1 2.5 0.1 0.5 1.3 10.8 10.6 NA 4.0
A-line Lamp (53W)
Base CFL (18W) 1.2 NA 0.9 3.5 0.9 1.2 0.2 0.3 0.8 1.2 NA 1.0
Base CFL (23W) 1.6 NA 1.2 4.5 1.1 1.5 0.3 0.4 1.1 1.5 NA 1.2
Base HID, 465W 0.0 NA 0.0 12.0 2.8 4.6 0.0 2.6 0.0 1.5 NA 2.9
Base CFL Exit Sign 0.1 NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 NA 0.0
Base Outdoor High Pressure 0.8 NA 0.7 0.1 0.4 0.5 0.1 0.2 0.6 0.6 NA 0.3
Sodium 250W Lamp
Base Centrifugal Chiller, 0.58 4.4 NA 2.7 2.3 1.6 1.4 2.1 2.8 7.0 2.5 NA 2.1
kW /ton, 500 tons
Base DX Packaged System, 4.4 NA 2.7 2.3 1.6 1.4 2.1 2.8 7.0 2.5 NA 2.1
EER=10.3, 10 tons
Base Heat Pump (13 SEER, 7.7 4.4 NA 2.7 2.3 1.6 1.4 2.1 2.8 7.0 2.5 NA 2.1
HSPF)
Base PTAC, EER=8.3, 1 ton 4.4 NA 2.7 2.3 1.6 1.4 2.1 2.8 7.0 2.5 NA 2.1
Base Fan Motor, 5hp, 1800rpm, 3.3 NA 2.1 1.9 1.1 0.9 2.1 1.9 3.6 1.7 NA 1.4
87.5%
Base Fan Motor, 15hp, 1800rpm, 3.3 NA 2.1 1.9 1.1 0.9 2.1 1.9 3.6 1.7 NA 1.4
91.0%
Base Fan Motor, 40hp, 1800rpm, 3.3 NA 2.1 1.9 1.1 0.9 2.1 1.9 3.6 1.7 NA 1.4
93.0%
Base Built-Up Refrigeration System 0.0 NA 0.0 10.1 2.1 0.0 0.0 0.0 0.0 0.0 NA 0.0
Base Self-Contained Refrigeration 0.6 NA 1.0 1.1 0.2 0.5 0.4 0.9 0.5 0.8 NA 1.0
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Office

Restau-
rant

E N

Grocery

Education

Health

Lodging

Data
Center

Non-
Juris-
dictional

Religious
Worship

Other

Base Desktop PC 0.2 NA 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.1 NA 0.0
Base Laptop PC 0.02 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 NA 0.00
Base Monitor, CRT 0.06 NA 0.02 0.02 0.01 0.01 0.00 0.03 0.04 0.05 NA 0.00
Base Monitor, LCD 0.04 NA 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 NA 0.00
Base Copier 0.06 NA 0.02 0.03 0.01 0.01 0.01 0.01 0.01 0.04 NA 0.00
Base Multifunction 0.01 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 NA 0.00
Base Printer 0.06 NA 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.05 NA 0.00
Base Data Center/Server Room 186.3 NA 134.1 74.5 119.2 134.1 74.5 119.2 126.7 178.9 NA 119.2
Base Water Heating 0.4 NA 0.2 0.3 0.1 0.2 0.2 1.0 0.1 0.3 NA 0.4
Base Refrigerated Vending 0.1 NA 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 NA 0.0
Machines

Base Non-Refrigerated Vending 0.002 NA 0.000 0.003 0.002 0.001 0.002 0.001 0.0 0.001 NA 0.000
Machines

Base Convection Oven 1.1 NA 0.6 0.4 0.1 0.2 0.0 0.1 1.1 0.6 NA 0.1
Base Fryer 0.9 NA 0.3 0.6 0.2 0.0 0.0 0.2 0.9 0.5 NA 0.1
Base Steamer 2.5 NA 1.3 1.0 0.1 0.1 0.0 0.1 2.5 0.8 NA 0.1
Base Heating, Heat Pump (13 SEER 0.7 NA 0.3 0.3 0.4 0.2 0.5 0.5 0.2 0.4 NA 0.4
7.7HSPF)

Base Heating, Other Electric 0.7 NA 0.3 0.3 0.4 0.2 0.5 0.5 0.2 0.4 NA 0.4
Base Miscellaneous 2.2 NA 2.2 2.4 0.9 0.6 3.3 1.4 0.6 1.5 NA 1.7
DNV GL - Energy www.dnvgl.com/energy Page 57

OFFICIAL COPY

May 13 2015



PY

5.2.2.3 Non-Residential Building Stock and Energy Use

2003 CBECS data from the South Atlantic Census Division was used to estimate the proportion of
customers and the average floor space by building type. Energy use was then calculated as the product
of the non-Residential floor space, equipment saturation, and the end-use energy intensity. Floor space
and energy use by building type and end-use is shown in Table 5-17 through Table 5-19. Figure 5-4
shows the breakout of energy use by building type. For both Virginia and North Carolina non-exempt
customers, offices represent the largest share of energy use followed by miscellaneous buildings.'®
Data centers represent the largest share of energy use among opt-out/exempt customers, followed by
offices.

Figure 5-4: Non-Residential Energy Use by Building Type

Figure 5-5 shows the breakout of energy use by end-use. Among the non-exempt customers, indoor
lighting, cooling, miscellaneous, and ventilation end uses represent the largest shares of energy use.
Among opt-out customers, the high proportion of energy from office equipment reflects the computing
load in data centers, with indoor lighting, cooling and ventilation rounding out the top four end-uses.

18 ,. - . . . . . .
Miscellaneous buildings include churches, public safety, services, community centers, recreation, entertainment, etc.
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Table 5-17: Non-Residential Sector Floor space (1000 sf) and Energy Use (MWh) by End-Use and Building Type--Virginia

Restau- Retail Grocery Education Health Lodging Data Non-Juris- Religious Other Total

rant Center dictional Worship
Floor Space 229,033 95,960 598,719 51,850 368,656 148,316 108,863 189,431 6,064 557,616 186,136 448,255 2,988,901
(1000 sf)

Base 1,099,69 15,289 913,464 162,271 442,150 290,555 160,278 9,190 16,883 1,318,000 73,395 440,052 4,941,217
Fluorescent 0

Fixture,

41L4'T8

Base 17,833 86,468 174,452 516 2,912 17,492 18,179 36,117 278 256,454 52,523 314,912 978,135
Fluorescent

Fixture,

214'T8, 1 EB

Base Other 38,702 0 1,363 0 442 1,353 4,883 701 603 24,313 717 4,300 77,376
Fluorescent

Fixture

Base High- 499,137 99,529 458,746 60,062 0 1,413 12,095 75,855 7,144 319,549 37,606 353,596 1,924,732
Efficiency

Incandescent

Reflector

Lamp (100W)

Base High- 179,689 35,830 165,149 21,622 18,249 509 4,354 27,308 2,572 115,038 13,538 127,295 711,152
Efficiency

Incandescent

A-line Lamp

(72w)

Base High- 132,271 26,375 121,568 15,916 13,433 375 3,205 20,102 1,893 84,680 9,966 93,703 523,487
Efficiency

Incandescent

A-line Lamp

(53wW)

Base CFL 22,831 11,898 94,025 3,013 17,750 19,749 2,841 11,064 1,011 73,989 3,926 46,775 308,872
(18w)

Base CFL 29,173 15,203 120,143 3,850 22,680 25,235 3,630 14,137 1,292 94,541 5,017 59,768 394,670
(23wW)

Base HID, 0 318 0 7,202 256,445 38,980 0 28,325 0 170,097 3,330 80,911 585,610
465W

Base CFL Exit 12,200 3,995 10,776 282 1,513 2,106 4,470 6,350 258 14,025 1,918 8,915 66,810
Sign
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Base Outdoor
High Pressure
Sodium 250W
Lamp

83,484

97,521

172,635

2,194

95,315

63,666

11,927

41,209

3,797

203,452

23,915

84,523

883,637

Base
Centrifugal
Chiller, 0.58
kW /ton, 500
tons

129,056

80,383

22,981

3,806

88,503

63,204

142,370

42,651

606,522

28,518

76,915

1,284,910

Base DX
Packaged
System,
EER=10.3, 10
tons

585,580

425,970

809,759

118,138

215,359

212,274

211,520

363,654

24,324

747,270

91,863

296,462

4,102,173

Base Heat
Pump (13
SEER, 7.7
HSPF)

399,790

133,509

300,738

10,544

116,595

167,019

134,760

281,796

3,116

324,677

74,753

281,558

2,228,856

Base PTAC,
EER=8.3, 1
ton

64,061

16,109

53,042

4,891

5,525

152,113

30,159

59,170

503,030

74,199

177,382

1,139,681

Base Fan
Motor, 5hp,
1800rpm,
87.5%

316,908

142,557

548,684

114,870

121,413

50,063

60,633

237,937

6,243

463,196

69,127

332,945

2,464,575

Base Fan
Motor, 15hp,
1800rpm,
91.0%

54,907

19,121

134,011

210,748

21,699

241,458

55,105

265,412

1,002,460

Base Fan
Motor, 40hp,
1800rpm,
93.0%

34,615

19,121

113,575

40,270

55,860

223,932

41,135

23,056

185,818

43,728

210,615

991,726

Base Built-Up
Refrigeration
System

477,944

290,562

768,506

Base Self-
Contained
Refrigeration

92,975

604,643

441,780

54,463

77,652

62,946

41,479

134,300

3,453

374,598

93,384

290,806

2,272,480

Base Desktop
PC

38,014

5,393

20,390

2,168

18,150

9,877

9,405

8,626

456

64,942

9,042

25,153

211,615
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Base Laptop 3,459 221 842 66 1,288 1,102 487 414 33 5,744 621 1,437 15,715

PC

Base Monitor, 8,062 2,883 4,646 411 3,743 4,007 2,592 4,063 247 13,976 1,585 5,808 52,023

CRT

Base Monitor, 7,214 1,204 2,903 646 2,989 2,069 1,663 1,799 119 15,007 1,883 5,276 42,773

LCD

Base Copier 13,205 2,244 10,066 521 4,610 2,638 2,622 2,508 102 18,100 3,667 9,315 69,598

Base 2,242 855 1,540 208 1,035 325 423 387 13 2,597 479 1,386 11,490

Multifunction

Base Printer 13,077 974 4,405 174 4,626 2,756 2,128 1,094 40 21,329 1,480 7,253 59,337

Base Data 68,369 5,371 15,850 422 54,061 64,306 37,394 38,146 723,051 136,349 7,637 54,882 1,205,837

Center/Server

Room

Base Water 78,368 58,556 84,251 12,359 20,545 22,579 15,206 59,191 364 72,919 25,612 87,612 537,563

Heating

Base 14,276 3,911 21,011 10,861 14,185 5,799 5,837 14,236 237 23,846 4,262 15,985 134,446

Refrigerated

Vending

Machines

Base Non- 370 59 102 19 592 90 115 81 10 423 2 167 2,030

Refrigerated

Vending

Machines

Base 4,199 26,995 13,370 12,228 4,684 6,337 9,210 2,818 0 68,315 25,588 5,636 179,380

Convection

Oven

Base Fryer 2,657 33,954 2,444 15,903 9,725 1,124 8,880 7,093 0 34,195 1,323 10,132 127,429

Base Steamer 5,516 43,153 9,592 22,211 4,087 308 7,972 1,171 0 68,914 1,170 2,508 166,602

Base Heating, 58,086 1,747 13,260 535 2,031 4,080 17,011 23,533 0 14,765 2,268 42,979 180,295

Heat Pump

(13 SEER

7.7HSPF)

Base Heating, 58,677 4,827 48,442 13,042 16,000 0 23,941 18,872 399 33,064 18,515 39,917 275,696

Other Electric

Base 503,873 249,497 1,317,18 124,439 331,791 88,990 359,248 265,203 3,638 847,698 316,430 762,034 5,170,025

Miscellaneous 3

Total 4,672,56 2,237,4 6,017,84 1,391,374 2,232,4 1,600,610 1,706,43 1,979,9 888,979 7,562,891 1,178,095 4,624,32 36,092,921
7 41 3 07 1 55 7
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Table 5-18: Non-Residential Sector Floor space (1000 sf) and Energy Use (MWh) by End-Use and Building Type—North Carolina

Office Restau- Retail Grocery Ware- Education Health Lodging Data Non- Religious  Other
rant house Center  Juris- Worship
dictional
Floor Space (1000 sf) 9,580 2,541 15,854 1,373 9,147 13,318 2,883 5,016 135 NA 4,929 12,480 77,872
Base Fluorescent 61,677 766 44,644 4,976 34,899 5,120 4,276 152 320 NA 800 5,338 162,970
Fixture, 4L4'T8
Base Fluorescent 961 4,484 8,210 16 211 314 474 557 5 NA 590 3,934 19,758
Fixture, 2L4'T8, 1 EB
Base Other Fluorescent 2,086 0 64 0 32 24 127 11 11 NA 8 54 2,418
Fixture
Base High-Efficiency 18,594 1,646 3,429 566 0 585 330 1,503 136 NA 1,907 32,853 61,548
Incandescent Reflector
Lamp (100W)
Base High-Efficiency 6,694 593 1,235 204 1,844 210 119 541 49 NA 686 11,827 24,002
Incandescent A-line
Lamp (72W)
Base High-Efficiency 4,927 436 909 150 1,358 155 87 398 36 NA 505 8,706 17,668
Incandescent A-line
Lamp (53W)
Base CFL (18W) 235 151 1,240 634 184 4,532 87 409 19 NA 330 737 8,558
Base CFL (23W) 300 193 1,584 810 235 5,791 111 523 25 NA 421 942 10,935
Base HID, 465W 0 2 0 179 0 646 0 101 0 NA 1,679 3,355 5,961
Base CFL Exit Sign 490 106 285 6 68 208 101 151 5 NA 42 248 1,710
Base Outdoor High 1,240 1,733 1,287 175 155 6,862 331 997 72 NA 530 1,454 14,836
Pressure Sodium 250W
Lamp
Base Centrifugal 713 397 0 0 0 15,051 0 0 623 NA 0 0 16,784
Chiller, 0.58 kW/ton,
500 tons
Base DX Packaged 15,638 6,541 22,945 1,414 2,610 23,488 2,500 9,799 355 NA 3,794 3,071 92,155
System, EER=10.3, 10
tons
Base Heat Pump (13 17,641 3,245 12,284 966 0 16,838 4,994 9,034 45 NA 3,155 16,366 84,569
SEER, 7.7 HSPF)
Base PTAC, EER=8.3, 1 1,968 1,208 1,050 158 1,249 23,364 429 8,212 0 NA 54 4,042 41,735
ton
Base Fan Motor, 5hp, 12,726 3,775 14,529 2,535 5,422 4,945 1,376 5,671 91 NA 1,531 9,270 61,871
1800rpm, 87.5%
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Base Fan Motor, 15hp, 2,205 0 506 0 0 13,237 4,783 0 317 NA 1,220 7,389 29,658
1800rpm, 91.0%

Base Fan Motor, 40hp, 1,390 0 506 2,506 1,798 5,517 5,083 980 337 NA 968 5,864 24,951
1800rpm, 93.0%

Base Built-Up 0 0 0 11,697 913 0 0 0 0 NA 0 0 12,610
Refrigeration System

Base Self-Contained 4,646 16,239 5,571 1,164 1,353 6,868 1,228 3,252 63 NA 2,154 9,818 52,355
Refrigeration

Base Desktop PC 7,712 228 779 61 14 2,074 600 399 24 NA 915 685 13,492
Base Laptop PC 188 13 10 1 2 285 17 7 3 NA 18 24 568
Base Monitor, CRT 2,762 51 241 21 30 1,209 175 227 14 NA 242 227 5,200
Base Monitor, LCD 1,138 61 75 11 3 297 106 102 5 NA 45 94 1,936
Base Copier 3,117 118 473 47 13 578 302 164 22 NA 965 219 6,018
Base Multifunction 429 40 71 8 2 66 57 22 3 NA 20 19 737
Base Printer 4,055 34 79 7 30 963 65 132 0 NA 33 152 5,551
Base Data 1,271 50 76 21 419 6,962 3,024 2,790 17,158 NA 80 2,042 33,894
Center/Server Room

Base Water Heating 2,977 2,812 2,952 285 389 2,023 548 2,009 15 NA 353 4,680 19,043
Base Refrigerated 1,828 186 1,809 671 0 1,400 523 590 0 NA 0 571 7,577
Vending Machines

Base Non-Refrigerated 0 0 0 0 0 46 1 3 0 NA 0 6 57
Vending Machines

Base Convection Oven 0 1,001 6 156 0 2,096 81 143 0 NA 0 9 3,492
Base Fryer 0 781 2 33 0 58 119 170 0 NA 0 0 1,164
Base Steamer 0 710 5 64 0 459 70 83 0 NA 0 0 1,392
Base Heating, Heat 2,682 91 1,369 111 0 17 1,253 1,295 0 NA 125 3,751 10,694
Pump (13 SEER

7.7HSPF)

Base Heating, Other 2,515 243 366 46 1,316 1,559 0 628 12 NA 0 113 6,798
Electric

Base Miscellaneous 21,076 6,607 34,880 3,295 8,232 7,991 9,513 7,023 81 NA 8,379 21,216 128,293
Total 205,881 54,541 163,472 32,995 62,784 161,841 42,891 58,080 19,847 NA 31,549 159,076 992,958
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Table 5-19: Non-Residential Sector Floor space (1000 sf) and Energy Use (MWh) by End-Use and Building Type—Opt-Out/Exempt

Restau- Retail Grocery Ware- Education Health Lodging Data Non- Religious  Other Total
rant house Center Juris- Worship
dictional

Floor Space (1000 sf) 32,010 NA 11,835 144 2,362 2,707 14,418 536 7,426 2,670 NA 24,846 98,954
Base Fluorescent 153,696 NA 18,056 375 2,832 3,525 17,049 26 17,573 7,986 NA 9,139 230,257
Fixture, 4L4'T8
Base Fluorescent 2,492 NA 3,448 1 19 218 1,941 102 289 1,481 NA 6,997 16,989
Fixture, 2L4'T8, 1 EB
Base Other 5,409 NA 27 0 3 17 521 2 627 205 NA 96 6,906
Fluorescent Fixture
Base High-Efficiency 69,761 NA 9,068 139 0 62 1,443 215 7,435 3,128 NA 15,910 107,160
Incandescent
Reflector Lamp
(100wW)
Base High-Efficiency 25,114 NA 3,264 50 117 22 519 77 2,677 1,126 NA 5,728 38,694
Incandescent A-line
Lamp (72W)
Base High-Efficiency 18,487 NA 2,403 37 86 16 382 57 1,970 829 NA 4,216 28,483
Incandescent A-line
Lamp (53W)
Base CFL (18W) 3,191 NA 1,859 7 114 235 84 31 1,052 329 NA 1,805 8,707
Base CFL (23W) 4,077 NA 2,375 9 145 300 108 40 1,344 421 NA 2,306 11,125
Base HID, 465W 0 NA 0 17 1,643 1,243 0 80 0 346 NA 4,167 7,495
Base CFL Exit Sign 1,705 NA 213 1 10 35 423 18 269 97 NA 494 3,264
Base Outdoor High 11,668 NA 3,412 5 611 1,232 1,764 117 3,953 1,167 NA 6,934 30,862
Pressure Sodium
250W Lamp
Base Centrifugal 18,037 NA 454 9 0 3,412 30,927 403 34,149 2,904 NA 2,163 92,459
Chiller, 0.58 kW/ton,
500 tons
Base DX Packaged 81,842 NA 16,006 273 1,380 1,739 30,927 1,029 19,475 3,578 NA 50,820 207,070
System, EER=10.3, 10
tons
Base Heat Pump (13 55,876 NA 5,945 24 747 1,739 17,325 798 2,495 1,555 NA 6,267 92,769
SEER, 7.7 HSPF)
Base PTAC, EER=8.3, 8,953 NA 1,048 11 35 1,739 17,325 167 0 2,409 NA 6,267 37,955
1 ton
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Base Fan Motor, 5hp, 44,292 NA 10,846 265 778 822 5,736 673 4,998 2,099 NA 18,455 88,965

1800rpm, 87.5%

Base Fan Motor, 15hp, 7,674 NA 378 0 0 2,201 19,937 0 17,374 2,170 NA 14,712 64,446

1800rpm, 91.0%

Base Fan Motor, 40hp, 4,838 NA 378 262 258 918 21,185 116 18,460 1,286 NA 11,674 59,376

1800rpm, 93.0%

Base Built-Up 0 NA 0 1,325 1,861 0 0 0 0 0 NA 0 3,186

Refrigeration System

Base Self-Contained 12,995 NA 8,733 151 497 1,242 2,867 380 3,594 1,794 NA 13,056 45,309

Refrigeration

Base Desktop PC 5,313 NA 403 5 116 31 420 24 474 339 NA 452 7,578

Base Laptop PC 483 NA 17 0 8 7 45 1 34 30 NA 8 635

Base Monitor, CRT 1,127 NA 92 1 24 37 0 11 257 73 NA 63 1,685

Base Monitor, LCD 1,008 NA 57 1 19 14 118 5 124 78 NA 61 1,487

Base Copier 1,846 NA 199 1 30 35 209 7 106 95 NA 106 2,632

Base Multifunction 313 NA 30 0 7 5 43 1 13 14 NA 16 443

Base Printer 1,828 NA 87 0 30 25 166 3 41 111 NA 42 2,334

Base Data 11,944 NA 352 1 346 1,465 6,641 108 940,750 979 NA 5,046 967,633

Center/Server Room

Base Water Heating 10,953 NA 1,665 29 132 512 0 168 445 349 NA 730 14,982

Base Refrigerated 1,995 NA 415 30 91 114 706 40 290 114 NA 111 3,908

Vending Machines

Base Non-Refrigerated 52 NA 2 0 4 1 13 0 13 2 NA 1 88

Vending Machines

Base Convection Oven 587 NA 264 34 30 325 369 8 5 327 NA 528 2,478

Base Fryer 371 NA 48 44 62 39 629 20 4 164 NA 1,098 2,480

Base Steamer 771 NA 190 62 26 250 444 3 12 330 NA 65 2,152

Base Heating, Heat 8,118 NA 295 1 13 0 0 67 0 71 NA 0 8,565

Pump (13 SEER

7.7HSPF)

Base Heating, Other 8,201 NA 1,077 30 102 232 0 53 550 158 NA 5,217 15,621

Electric

Base Miscellaneous 70,423 NA 26,037 345 2,125 1,624 47,580 751 4,455 4,059 NA 42,239 199,638

Total 655,441 NA 119,14 3,545 14,30 25,433 227,84 5,604 1,085,309 42,204 NA 236,98 2,415,818
5 1 8 7
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5.2.2.4 Non-Residential Peak Demand

Similar to the residential sector, Dominion’s annual hourly 8,760 load data was combined with non-
residential end-use load shapes from DNV GL’s end-use databases to allocate annual energy usage to
time-of-use (TOU) periods. Peak period usage, developed on a sector-specific and end-use basis, was
calibrated to equal the Dominion summer peak. Non-residential peak demand estimates by segment
and end use are summarized in Table 5-20, Table 5-21, and Table 5-22, for Virginia, North Carolina and
opt-out/exempt customers, respectively.
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Table 5-20: Non-Residential Peak Demand (MW) by End-Use and Building Type--Virginia

Ware- Data Non= Religious
Office Grocery Education Health Lodging Juris- 9 :
r house Center o Worship
dictional
Base Fluorescent Fixture, 4L4'T8 186.1 2.7 150.3  22.5 71.4 35.7 22.2 1.2 2.7 213.1 11.3 67.9 787.1
Base Fluorescent Fixture, 2L4'TS8, 1
EB 3.0 15.5 28.7 0.1 0.5 2.1 2.5 4.6 0.0 41.5 8.1 48.6 155.3
Base Other Fluorescent Fixture 6.5 0.0 0.2 0.0 0.1 0.2 0.7 0.1 0.1 3.9 0.1 0.7 12.6
Base High-Efficiency Incandescent
Reflector Lamp (100W) 84.5 17.9 75.5 8.3 0.0 0.2 1.7 9.8 1.1 51.7 5.8 54.6 310.9
Base High-Efficiency Incandescent
A-line Lamp (72W) 30.4 6.4 27.2 3.0 2.9 0.1 0.6 3.5 0.4 18.6 2.1 19.6 114.9
Base High-Efficiency Incandescent
A-line Lamp (53W) 22.4 4.7 20.0 2.2 2.2 0.0 0.4 2.6 0.3 13.7 1.5 14.5 84.6
Base CFL (18W) 3.9 2.1 15.5 0.4 2.9 2.4 0.4 1.4 0.2 12.0 0.6 7.2 48.9
Base CFL (23W) 4.9 2.7 19.8 0.5 3.7 3.1 0.5 1.8 0.2 15.3 0.8 9.2 62.5
Base HID, 465W 0.0 0.1 0.0 1.0 41.4 4.8 0.0 3.6 0.0 27.5 0.5 12.5 91.4
Base CFL Exit Sign 1.6 0.7 1.8 0.0 0.3 0.2 0.6 0.9 0.0 2.0 0.3 1.3 9.7
Base Outdoor High Pressure Sodium
250W Lamp 1.0 5.9 10.3 0.0 1.2 2.3 0.1 0.3 0.0 7.7 1.7 5.9 36.5
Base Centrifugal Chiller, 0.58
kW/ton, 500 tons 82.1 45.7 17.3 2.3 0.0 41.3 31.6 77.9 9.5 406.4 20.0 54.1 788.3
Base DX Packaged System,
EER=10.3, 10 tons 372.4 242.4 608.4 70.1 186.2 99.1 105.7 199.1 5.4 500.7 64.6 208.4 2,662.6
Base Heat Pump (13 SEER, 7.7
HSPF) 254.3 76.0 225.9 6.3 100.8 78.0 67.3 154.3 0.7 217.6 52.6 197.9 1,431.6
Base PTAC, EER=8.3, 1 ton 40.7 9.2 39.9 2.9 4.8 71.0 15.1 32.4 0.0 337.1 52.2 124.7 729.8
Base Fan Motor, 5hp, 1800rpm,
87.5% 87.0 33.4 139.7 22.4 34.1 8.9 11.2 45.7 1.4 123.4 17.9 86.0 611.1
Base Fan Motor, 15hp, 1800rpm,
91.0% 15.1 0.0 4.9 0.0 0.0 23.8 38.9 0.0 4.9 64.3 14.2 68.6 234.6
Base Fan Motor, 40hp, 1800rpm,
93.0% 9.5 0.0 4.9 22.1 11.3 9.9 41.3 7.9 5.2 49.5 11.3 54.4 227.3
Base Built-Up Refrigeration System o 0.0 0.0 69.9 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 120.0
Base Self-Contained Refrigeration 11.9 82.3 61.0 8.0 13.4 7.9 5.5 17.8 0.6 49.5 12.8 39.8 310.5
Base Desktop PC 4.8 1.0 3.3 0.4 2.8 0.8 1.2 1.2 0.1 8.6 1.2 3.5 28.7
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Table 5-20: Non-Residential Peak Demand (MW) by End-Use and Building Type--Virginia

Ware- i Religious
Office Grocery Education Health Lodging Juris- 9 . Total
ri house o Worship
dictional

Base Laptop PC 0.4 0.0 0.1 0.0 0.2 0.1 0.1 0.1 0.0 0.8 0.1 0.2 2.1
Base Monitor, CRT 1.0 0.5 0.8 0.1 0.6 0.3 0.3 0.5 0.0 1.8 0.2 0.8 7.0
Base Monitor, LCD 0.9 0.2 0.5 0.1 0.5 0.2 0.2 0.2 0.0 2.0 0.3 0.7 5.8
Base Copier 1.7 0.4 1.6 0.1 0.7 0.2 0.3 0.3 0.0 2.4 0.5 1.3 9.6
Base Multifunction 0.3 0.2 0.2 0.0 0.2 0.0 0.1 0.1 0.0 0.3 0.1 0.2 1.6
Base Printer 1.6 0.2 0.7 0.0 0.7 0.2 0.3 0.1 0.0 2.8 0.2 1.0 7.9
Base Data Center/Server Room 8.6 1.0 2.6 0.1 8.2 5.0 4.8 5.2 114.4 18.0 1.1 7.6 176.4
Base Water Heating 9.6 9.0 12.3 1.8 2.9 1.6 1.8 7.3 0.1 9.4 3.4 11.8 70.9
Base Refrigerated Vending
Machines 1.9 0.7 3.4 1.6 2.4 0.5 0.7 2.1 0.0 3.4 0.6 2.4 19.8
Base Non-Refrigerated Vending
Machines 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.3
Base Convection Oven 0.6 5.0 2.2 1.5 0.7 0.4 1.6 0.5 0.0 9.8 3.8 0.8 27.0
Base Fryer 0.4 6.3 0.4 2.0 1.5 0.1 1.5 1.3 0.0 4.9 0.2 1.5 20.1
Base Steamer 0.7 8.0 1.6 2.8 0.6 0.0 1.4 0.2 0.0 9.9 0.2 0.4 25.9
Base Heating, Heat Pump (13 SEER
7.7HSPF) 3.9 0.0 0.1 0.0 0.0 0.1 0.9 0.6 0.0 0.6 0.1 1.0 7.2
Base Heating, Other Electric 3.9 0.0 0.3 0.0 0.0 0.0 1.2 0.5 0.0 1.4 0.4 0.9 8.8
Base Miscellaneous 66.7 44.5 214.2  18.0 56.9 7.1 45.5 39.3 0.6 120.1 47.8 115.2  775.6
Total 1,324 625 1,695 271 606 407 408 625 148 2,352 339 1,225 10,025
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Table 5-21: Non-Residential Peak Demand (MW) by End-Use and Building Type—North Carolina

Restau- Ware- Data Non= Religious
Office Retail Grocery Education Health Lodging Juris- 9 : Total
rant house Center o Worship
dictional

Base Fluorescent Fixture, 4L4'T8 10.4 0.1 7.3 0.7 5.6 0.6 0.6 0.0 0.1 0.0 0.1 0.8 26.5
Base Fluorescent Fixture, 2L4'T8,
1EB 0.2 0.8 1.4 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.6 3.2
Base Other Fluorescent Fixture 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Base High-Efficiency
Incandescent Reflector Lamp
(100W) 3.1 0.3 0.6 0.1 0.0 0.1 0.0 0.2 0.0 0.0 0.3 5.1 9.8
Base High-Efficiency
Incandescent A-line Lamp (72W) 1.1 0.1 0.2 0.0 0.3 0.0 0.0 0.1 0.0 0.0 0.1 1.8 3.8
Base High-Efficiency
Incandescent A-line Lamp (53W) 0.8 0.1 0.1 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.1 1.3 2.8
Base CFL (18W) 0.0 0.0 0.2 0.1 0.0 0.6 0.0 0.1 0.0 0.0 0.1 0.1 1.2
Base CFL (23W) 0.1 0.0 0.3 0.1 0.0 0.7 0.0 0.1 0.0 0.0 0.1 0.1 1.5
Base HID, 465W 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.3 0.5 0.9
Base CFL Exit Sign 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Base Outdoor High Pressure
Sodium 250W Lamp 0.0 0.1 0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.6
Base Centrifugal Chiller, 0.58
kW /ton, 500 tons 0.5 0.2 0.0 0.0 0.0 7.0 0.0 0.0 0.1 0.0 0.0 0.0 7.8
Base DX Packaged System,
EER=10.3, 10 tons 9.9 3.7 17.2 0.8 2.3 11.0 1.2 5.4 0.1 0.0 2.7 2.2 56.5
Base Heat Pump (13 SEER, 7.7
HSPF) 11.2 1.8 9.2 0.6 0.0 7.9 2.5 4.9 0.0 0.0 2.2 11.5 51.9
Base PTAC, EER=8.3, 1 ton 1.3 0.7 0.8 0.1 1.1 10.9 0.2 4.5 0.0 0.0 0.0 2.8 22.4
Base Fan Motor, 5hp, 1800rpm,
87.5% 3.5 0.9 3.7 0.5 1.5 0.9 0.3 1.1 0.0 0.0 0.4 2.4 15.1
Base Fan Motor, 15hp, 1800rpm,
91.0% 0.6 0.0 0.1 0.0 0.0 2.3 0.9 0.0 0.1 0.0 0.3 1.9 6.3
Base Fan Motor, 40hp, 1800rpm,
93.0% 0.4 0.0 0.1 0.5 0.5 1.0 0.9 0.2 0.1 0.0 0.3 1.5 5.4
Base Built-Up Refrigeration
System 0.0 0.0 0.0 1.7 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9
Base Self-Contained Refrigeration (¢ 2.2 0.8 0.2 0.2 0.9 0.2 0.4 0.0 0.0 0.3 1.3 7.1
Base Desktop PC 1.0 0.0 0.1 0.0 0.0 0.2 0.1 0.1 0.0 0.0 0.1 0.1 1.7
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Table 5-21: Non-Residential Peak Demand (MW) by End-Use and Building Type—North Carolina

Restau- Ware- Data ALy Religious
Office Retail Grocery Education Health Lodging Juris- 9 : Total
rant house Center o Worship
dictional
Base Laptop PC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Base Monitor, CRT 0.3 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.6
Base Monitor, LCD 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Base Copier 0.4 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.8
Base Multifunction 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Base Printer 0.5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Base Data Center/Server Room 0.2 0.0 0.0 0.0 0.1 0.5 0.4 0.4 2.7 0.0 0.0 0.3 4.6
Base Water Heating 0.4 0.4 0.4 0.0 0.1 0.1 0.1 0.2 0.0 0.0 0.0 0.6 2.5
Base Refrigerated Vending
Machines 0.2 0.0 0.3 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.1 1.0
Base Non-Refrigerated Vending
Machines 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Base Convection Oven 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Base Fryer 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Base Steamer 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Base Heating, Heat Pump (13
SEER 7.7HSPF) 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.4
Base Heating, Other Electric 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Base Miscellaneous 2.8 1.2 5.7 0.5 1.4 0.6 1.2 1.0 0.0 0.0 1.3 3.2 18.9
Total 50.5 13.4 48.9 6.1 13.6 46.3 9.0 19.1 3.2 0.0 8.9 38.7 257.8
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