www.scclimatechange.us

Residential, Commercial, and Industrial Technical Work Group

Summary List of Recommended Priority Policy Options for Analysis

GHG Reductions Net
(MMtCO.e) Present Cost-
Option . . Value | Effective-| Level of
No. alley Liden Total 2009- ness Support
2012 | 2020 | 2009- 2020 ($/tCO%e)
2020 |[(Million $)
Demand-Side Management/Energy Efficiency
RCI -1 Programs, Funds, or Goals for Electricity 15 8.2 43.0 —$1.127 _$26 Pending

(Including Expansion of Same) (Residential,
Commercial, and Industrial)

Demand-Side Management/Energy
RCI -2 Efficiency Programs, Funds, or Goals for 0.2 0.8 4.5 -$379 -$85 Pending
Natural Gas, Propane, and Fuel Oil

Incentives and Regulatory Reform To
Promote Implementation of Renewable

_ * * * * * i

RCI-3 Energy Systems, Including Solar Hot Water 02 06 3.7 $159 $42 Pending
(Residential, Commercial, and Industrial)*

) Energy Management Training/Training of .

RCI -4 Building Operators Not quantified Complete
Incentives, Resources, and Regulatory Complete

RCI -5 | Reform To Promote Energy Recycling, 1.0 8.2 39.5 -$332 -$8 (subject to
Including Combined Heat and Power modification)

RCI -6 Incentives and Policies for Improving Building 16 79 40.4 _$666 _$17 Pending

Efficiency, Including Building Energy Codes

Improved Design and Construction in New
RCI -7 | and Existing State and Local Government 0.6 53 26.9 -$525 -$20 Pending
Buildings, “Government Lead by Example”

Participation in Voluntary Industry-

RCI -8 | Government Partnerships (Including 0.0 0.0 0.1 Not quantified** Pending
Incentives)
Incentives and Policies for Improving

RCI -9 | Appliance Efficiency, Including Appliance 0.3 0.9 5.6 -$94 -$17 Complete
Standards
Sector Total After Adjusting for Overlaps
(excluding RCI-8)** 4.8 28.7 | 1495 | -$2,610 -$17 TBD
Reductions From Recent Actions TBD | TBD TBD TBD TBD TBD
Sector Total Plus Recent Actions TBD | TBD | TBD TBD TBD TBD

*Note: includes benefits and costs of residential and commercial solar hot water only; industrial hot water and
commercial and industrial solar cooling benefits and costs TBD.

**Costs of RCI-8 have not been quantified, due to lack of publicly available data. Refer to discussion of Key
Uncertainties under RCI-8 for more information.

***These totals account for the interaction between RCI policies. The benefits and costs of RCI policies overlap as
follows: between residential and commercial new construction in RCI-1 and RCI-6; between residential and
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commercial new construction in RCI-2 and RCI-6; between RCI-7 and energy efficiency efforts in government and
schools within RCI-1 and RCI-2; and between RCI-9 and parts of RCI-1, RCI-2, and RCI-7. Overlaps also occur
between RCI-1 and the energy efficiency component of ES-1; adjustments for these overlaps are made elsewhere.

The numbering used to denote the above policy options is for reference purposes only; it does not reflect prioritization
among these important policy options.
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RCI-1. Demand-Side Management/Energy Efficiency Programs, Funds, or Goals
for Electricity (Including Expansion of Same)
(Residential, Commercial, and Industrial)

Policy Description

This option focuses on increasing investment in electricity demand-side management (DSM)
programs through programs run by utilities or others, energy efficiency funds, and/or energy
efficiency goals. These options are typically termed DSM activities, and may be designed to
work in tandem with other strategies recommended by the Climate, Energy, and Commerce
Advisory Committee (CECAC) that can also encourage efficiency gains.

National studies suggest that South Carolina has substantial potential to improve the efficiency
of its energy use, with a 1% annual target being a reasonable and achievable target in the near
term. However, South Carolina’s efforts to date offer substantial room for improvement from
30™ in the country in a 2006 ranking of state efforts." Among states recognized as having strong
performance, the Vermont Public Service Board has contracted for over 1% energy efficiency
per year from 2006 through 2008. Xcel Energy in Colorado has agreed to achieve savings of
1.4% in 2013, which would offset 55% of forecast annual electricity load growth.” Like many
other states and utilities, Xcel Energy’s commitment matches the benchmark set out in the
National Action Plan for Energy Efficiency: “Well-designed energy efficiency programs are
delivering annual energy savings on the order of 1 percent of electricity and natural gas sales.”

Although there is no statewide energy efficiency market potential study for South Carolina, two
recent studies have been conducted by South Carolina utilities on this topic. One evaluated the
market potential for energy efficiency in Duke Energy’s South Carolina service territory.* The
draft study identifies a suite of DSM programs and estimates an associated economic potential of
3,600 gigawatt-hours (GWh) of energy savings, or a 16% demand decrease, for this 14-county
region in upstate South Carolina by 2026. Another study estimates the market potential in the
service territories of the 20 state electric cooperatives represented by Central Electric

! Maggie Eldridge, Bill Prindle, Dan York, and Steve Nadel (June 2007), The State Energy Efficiency Scorecard for
2006, Report Number E075, Washington, DC: American Council for an Energy Efficient Economy. See:
http://aceee.org/pubs/e075.pdf?CFID=3003167&CFTOKEN=36848811.

? Dan York and Martin Kushler (2006), A Nationwide Assessment of Utility Sector Energy Efficiency Spending,
Savings, and Integration With Utility System Resource Acquisition, Washington, DC: American Council for an
Energy-Efficient Economy. See:

http://www.eceee.org/conference_proceedings/ACEEE _buildings/2006/Panel 8/p8_29/.

? Diane Munns and Jim Rogers (July 2006), National Action Plan for Energy Efficiency, p. ES-4, U.S.
Environmental Protection Agency and U.S. Department of Energy. See:
http://www.epa.gov/cleanrgy/documents/napee/napee_exsum.pdf.

* Forefront Economics Inc., H. Gil Peach & Associates LLC, and PA Consulting Group (2007), Duke Energy
Carolinas DSM Action Plan: South Carolina Draft Report, prepared for Duke Energy Carolinas. (Not available
online.)
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Cooperative, Inc.” The findings point to a 20% demand decrease, or 4,000 GWh of energy
savings, over a 10-year time frame. These numbers are consistent with findings from other
studies in the Southeast.’

Considering that South Carolina has “low-hanging fruit” compared with states with well-
established energy efficiency programs, the possibility of as much as a 2% annual reduction in
demand due to energy efficiency does not seem unreasonable. Therefore, South Carolina may be
able to achieve a higher level of energy efficiency than 1% per year.

This policy would take a two-pronged approach to increasing DSM in the state: implementing
utility DSM programs for all sectors, and conducting consumer outreach on the value inherent in
performance contracting and energy management programs for commercial, industrial, and
institutional entities. To implement expanded DSM programs, South Carolina could revise
existing statutes to clarify support for utility investments in cost-effective energy efficiency at
the levels indicated above. It could also go further and add a value for carbon dioxide (CO,)
emissions to cost-effectiveness evaluations for energy efficiency. South Carolina also may need
to clarify how municipal, cooperative, and state agency utilities will be held accountable for
expected results.

Policy Design
Goals: Energy efficiency programs to reduce electricity use, adjusted for growth, by 1% per year
by 2015 and by 1.5% per year by 2020.

Timing: Legislative and utility commission action in 2008, with an initial target of 0.25% in
2009, gradually increasing to 1% in 2015, and then to 1.5% in 2020.

Parties Involved: All electric utilities (public and private), regulators, and customers (all
sectors).

Other: This policy would implement utility DSM programs for all sectors, as well as an
educational awareness campaign showing the value inherent in performance contracting and
energy management programs for commercial, industrial, and institutional entities.

> GDS Associates, Inc. (2007), "Electric Energy Efficiency Potential Study for Central Electric Cooperative, Inc."
Accessed October 1, 2007 at: http://www.ecsc.org/newsroom/EfficiencyStudy.ppt.

% Frederick Beck et al. (2001), Powering the South: A Clean and Affordable Energy Plan for the Southern United
States, Washington, DC: Renewable Energy Policy Project, available at:
http://www.crest.org/articles/static/1/binaries/pts_repp_book.pdf; La Capra Associates, GDS Associates, and
Sustainable Energy Advantage (December 2006), Analysis of a Renewable Portfolio Standard for North Carolina,
prepared for the North Carolina Utilities Commission, available at: http://www.ncuc.commerce.state.nc.us/rps/NC
RPS Report 12-06.pdf; Jeff Tiller. (2007). Energy Efficiency Opportunities for North Carolina Buildings and
Industrial Facilities. Boone, NC: Appalachian State University (not available online); Bruce Hedman (2006), “CHP
Market Review,” Energy and Environmental Analysis, Southeast Planning Session Presentation, July 6, 2005.
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Implementation Mechanisms

Energy Performance Contracts: Commercial, Industrial, and Institutional Sectors

This policy would include an educational awareness campaign targeted at the commercial,
industrial, and institutional sectors, to show the value inherent in performance contracting and
energy management programs. An energy savings performance contract (ESPC) is a contracting
vehicle that allows agencies or other entities to accomplish energy projects for their facilities
without up-front capital costs and without special Congressional appropriations to pay for the
improvements. The energy service company (ESCO) conducts a comprehensive energy audit,
identifies improvements that will save energy at the facility, works with the customer to design
and construct a project that meets the agency’s needs, and arranges financing to pay for it. The
ESCO guarantees that the improvements will generate savings sufficient to pay for the project
over the term of the contract. After the contract ends, all additional cost savings accrue to the
customer. An ESPC may include lighting improvements; building envelope modifications;
chilled-water, hot-water, and steam distribution systems; electric motors and drives;
refrigeration; electricity peak shaving or load shifting; and energy-related process improvements.

Goals and Incentives: All Sectors

This policy would also implement specific goals and incentives for DSM for all electricity
consumers. Policy and administrative mechanisms that might be used to implement DSM
programs include:

e Regulator-verified savings targets;

e Public benefit charges (option for industry to not participate in funding pool contribution),
allocated to a state agency, third-party “efficiency utility,” or utilities;

e Portfolio standards;

e “Energy trusts”;

e Integrated resource planning;

e Performance-based incentives; and

e Appropriate rate treatment for efficiency.

Among the measures that would be expected to be implemented to achieve these economy-wide

goals are:

e Subsidized energy audits for homeowners, businesses, industries, consumer education, and
energy end-use surveys;

¢ Incentives for specific technologies, potentially including lighting, water heating, plug loads,
networked personal computer management, power supplies, motors, pumps, boilers,
customer-side transformers, water use reduction, ground-source heat pumps, and others;

e Energy efficiency reinvestment funds;

e Economic as well as conservation impact evaluation of incentive programs; and
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e Complimentary policies, such as appliance recycling/pick-up programs.

Types of Energy Efficiency Measures in a DSM Portfolio

The Massachusetts investor-owned utility (IOU) efficiency programs have achieved high energy
savings from their portfolios. Although adjustment to this sample portfolio is appropriate for
South Carolina (especially to the focus on lighting in Massachusetts), the Massachusetts
portfolio could provide a starting point for designing efficiency programs for South Carolina.

Massachusetts IOU efficiency programs are classified under two major categories: productive
and supportive. Programs under productive strategies include New Construction, Retrofit and
Retail, which account for 95% of the all programs. Programs under supportive strategies include
Program Support, Research and Education. As shown in Figure 1, residential programs focus on
retail, encouraging customers to buy ENERGY STAR lights and other measures. Low income
programs mainly target retrofit measures; these help residents of existing buildings to lower their
energy bills by retrofitting old, inefficient measures in the buildings with new, efficient measures
(e.g., lighting, refrigeration, HVAC measures). Finally, the Commercial & Industrial programs
mainly focus on new construction and major renovation, which encourages investment in higher
energy efficiency when buildings are being constructed or renovated.

Figure 1. Percentage of expenditures for Massachusetts IOU energy efficiency measures
by strategy and sector: 2003—-2005

100%
80% -
O Support
60%, - m Research
0 Education
. O Retail
el B Retrofit
o New Construction
20% 1
0% . . |
Residential Low Income Commercial &
Industrial

Source: Massachusetts Division of Energy Resources 2007.
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While we do not have data for energy savings by end-use application, we do have economic
benefits by end-use application, which is to some extent proportional to energy savings. As
shown in Figure 2, the majority of the benefits are from lighting and HVAC measures.’

Figure 2. Share of benefits from Massachusetts IOU energy efficiency measures

Process
Compressed Air 5% ,_O&M
o, e ;2%
2% /
Hot Water
6%
Refrigeration o Lighting
m HVAC
6%
! 0 Motor
/{_‘_Ha-:a Lighting 0 Refrigeration
MOtor_.--- = 54%, m Hot Water
2% @ Compressed Air
B Process
o 0&M
o~
HVAC . P
23%

Source: Massachusetts Division of Energy Resources 2007.

For purposes of comparison, GDS Associates, an engineering and consulting firm, conducted an
electricity energy efficiency potential study for South Carolina’s Central Electric Power
Cooperative, Inc. (CEPCI). This study estimates technical potential for the residential sector by
measure type and by assumed penetration of energy efficiency measures.® It should be noted that
the focus of the GDS study is on potential, not on savings from historical performance of an
energy efficiency portfolio (as is the case with the Massachusetts Division of Energy Resources
report, the sources of information in Figures 1 and 2), and that in some cases the two studies
define categories of efficiency measures differently.

Energy efficiency potential studies often estimate energy savings based cost supply curves for
saved energy. The supply curves are composed of the cost of saved energy and the amount of
energy savings for each measure “currently” available, and include/choose the least-cost
resources first for portfolios of technical and economical potentials. This notion of an "increasing
cost supply curve for saved energy" reflects a logical order of prioritization of opportunities.
However, the actual portfolios of energy efficiency programs by leading utilities often tell a
different story. Utility programs generally include a range of measures, ranging from zero (or

7 Massachusetts Division of Energy Resources (April 2, 2007), Massachusetts Saving Electricity: A Summary of the
Performance of Electric Efficiency Programs Funded by Ratepayers Between 2003 and 2005. Available at:
http://www.mass.gov/Eoca/docs/doer/pub_info/ee03-05.pdf.

¥ GDS Associates, Inc. (2007), "Electric Energy Efficiency Potential Study for Central Electric Cooperative, Inc.:
Final Report." Accessed October 1, 2007, at: http://www.ecsc.org/newsroom/EfficiencyStudy.ppt.
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even negative) net cost per kWh saved up to (and in rare occasions exceeding) avoided costs.
Often the portfolio includes some measures related to customer, retailer, and vendor education
and market transformation that will not save any energy immediately, but could have a
significant impact on the landscape of energy efficiency measures available in the long run.
Given this background, we will present a brief summary of the potential study.

GDS presents three market penetration scenarios for achievable cost-effective energy efficiency
potential in the residential sector: 20% penetration, equivalent to about 4% energy savings by
2017; 50% penetration, yielding about 11% energy savings by 2017; and 80% penetration,
projected to save 21% by 2017. RCI-1 calls for approximately 6% reduction in load by 2017. For
GDS’s 20% penetration scenario shown in Figure 3, in which low-cost energy efficiency
measures are adopted first, lighting measures comprise a smaller portion of energy-saving
potential in a hypothetical portfolio (42%) than in Massachusetts (54%), whereas water heating
is a greater portion (12% in GDS’s 20% penetration scenario, versus 6% for Massachusetts).” As
shown in Figure 4, lighting measures become even less prominent (34%), and hot water
measures more prominent (16%), in the more aggressive 50% penetration scenario in the GDS
study.

Figure 3. Residential sector end use savings as a percentage of total achievable cost-
effective potential by measure type for the CEPCI service territory (20% penetration
scenario)

Space Heating &
Cooling (Shell
Lighting Meast:res)
42% 22%
Space Heating &
Cooling (Energy
Efficient Equip.)
5%
Standby Power Water Heating
1% 12%
) New Homes
Appliances Construction
10% 8%

Source: GDS Associates, Inc. 2007.

? Note that the Massachusetts report provides avoided costs. In reality, lighting savings accounts for the majority of
the total energy savings.
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Figure 4. Residential sector end use savings as a percentage of total achievable cost-
effective potential by measure type for the CEPCI service territory (50% penetration
scenario)

Space Heating &
Cooling (Shell
Measures)
25%

Lighting
34%
Space Heating &
Cooling (Energy
Efficient Equip.)
7%
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Construction
6%
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Source: GDS Associates, Inc. 2007.

Related Policies/Programs in Place

April 16, 2007, Energy Efficiency Summit, sponsored by Duke Power, South Carolina
Energy Office, South Carolina Department of Health and Environmental Control (DHEC),
and others.

The state Energy Office tracks utility programs.

South Carolina currently has enabling legislation in place for performance contracting as a
result of the South Carolina Energy Conservation and Efficiency Act 1992. A growing
number of South Carolina federal, state, and local government agencies as well as private
industry have chosen to evaluate potential energy-saving project measures within their
facilities and pursue ESPC as a preferred arrangement to fund these projects. Some of the
agencies, institutions, and industrial entities in South Carolina that pursued and implemented
projects using performance contracting include Winthrop University, Veterans Integrated
Service Network 7 hospitals, Fort Jackson, BMW Manufacturing Corp., and the University
of South Carolina. Entities that are currently developing DSM projects using performance
contracting include The Citadel, the City of Columbia, Columbia Housing Authority, and
Medical University of South Carolina.

Type(s) of GHG Reductions

Reduction in greenhouse gas (GHG) emissions (largely CO,) from avoided electricity
production.
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Estimated GHG Reductions and Net Costs or Cost Savings

Table 1. Estimated GHG reductions and net costs or cost savings from RCI-1

GHG Reductions
ey Gross Gross Net Present Cost-
. ; Value ]
Option No. Total Cost Benefits 2009-2020 Effectiveness
2012 2020 2009— | (Million $) | (Million $) (Million $) ($/tCO2e)
2020
RCI -1 Total 1.5 8.2 43.0 $987 -$2,114 -1,127 —$26

Data Sources:

e Cost of Energy Efficiency Measures:

O

GDS Associates, Inc. (2006), A Study of the Feasibility of Energy Efficiency as an
Eligible Resource as Part of a Renewable Portfolio Standard for the State of North
Carolina, Report for the North Carolina Utilities Commission, December 2006.
Available at:
http://www.ncuc.commerce.state.nc.us/reps/NCRPSEnergyEfficiencyReport12-06.pdf.

e Experience in Other States on Cost of Energy Efficiency:

o

Bill Prindle (2007), “Energy Efficiency: The First Fuel in the Race for Clean and Secure
Energy,” presentation at the National Action Plan for Energy Efficiency Southeast
Energy Efficiency Workshop on September 28, 2007. Available at:
http://www.epa.gov/solar/pdf/southeast 28sep07/prindle new_napee_presentation_atlant
a_9 28 07.pdf.

Martin Kushler, Dan York, and Patti White (April 2004), Five Years In: An Examination
of the First Half-Decade of Public Benefits Energy Efficiency Policies, Washington, DC:
American Council for an Energy Efficient Economy. Available at:
http://www.aceee.org/pubs/u041.htm.

Gene Fry, “Massachusetts Electric Utility Energy Efficiency Database,” Massachusetts
Department of Telecommunications and Energy, 2003 edition. (Not available online.)

Heschong Mahone Group, Inc. (June 2005), New York Energy $mart>™ Program Cost-
Effectiveness Assessment, prepared for New York State Energy Research and
Development Authority. Available at:

http://www.nyserda.org/Energy Information/ContractorReports/Cost-
Effectiveness_Report_June05.pdf.

WGA 2006—Energy Efficiency Task Force Report to the Clean and Diversified Energy
Advisory Committee of the Western Governors' Association (January 2006), The
Potential for More Efficient Electricity Use in the Western United States. Denver, CO:
Western Governors' Association. Available at:
http://www.westgov./wga/initiatives//%20Efficiency-full.pdf.

e Energy Efficiency Potential:
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o GDS Associates, Inc. (2007), "Electric Energy Efficiency Potential Study for Central
Electric Cooperative, Inc." Accessed October 1, 2007, at:
http://www.ecsc.org/newsroom/EfficiencyStudy.ppt.

o Forefront Economics, Inc., H., Gil Peach & Associates LLC, and PA Consulting Group,
(July 24, 2007), Duke Energy Carolinas DSM Action Plan: South Carolina Draft Report,
prepared for Duke Energy Carolinas. (Not available online)

e Avoided Cost of Electricity (Delivered):

o Duke Energy Carolinas LLC, Filing to South Carolina Public Service Commission
(SCPSC), "Proceeding for Approval of the Public Utility Regulatory Policies Act of 1978
(PURPA) Avoided Cost Rates for Electric Companies—Letter Regarding Revisions to
Schedule PP (SC)," July 27, 2007. Available at:
http://dms.psc.sc.gov/matters/matters.cfc?Method=MatterDetail&MatterID=187531.

o Progress Energy, Filing to SCPSC, “Proceeding for Approval of the Public Utility
Regulatory Policies Act of 1978 (PURPA) Avoided Cost Rates for Electric Companies—
Letter Regarding Revised Schedule CSP-23,” November 29, 2007. Available at:
http://dms.psc.sc.gov/attachments/8D4605A3-DOC6-1E0B-7E9AFC3D3422E8AQ.pdf.

o South Carolina Electric & Gas Company (2008), “Preliminary Avoided Costs To Be

Used For Purchases From Small Power Producers,” received by e-mail from Henry
Barton of SCANA Corporation.

Quantification Methods:

e Project energy savings based on the stated electricity savings target (a 1% per year reduction
in total annual consumption by 2015, increasing to 1.5% per year by 2020). Adjust annual
consumption each year based on the previous year’s DSM impacts.

e [Estimate the total cost of electricity savings using state-specific or region-specific data on
cost of saved energy from electric energy efficiency measures.

e Estimate the GHG emission reductions through the electric energy efficiency measures.

Key Assumptions:

e Discount Rate: 5% real.

e Avoided Cost of Electricity (Delivered): $55.75 per megawatt-hour (MWh) (2005%), a sales
weighted average for the state based on Duke Energy, Progress Energy, and South Carolina
Electric & Gas avoided cost calculations. The actual implications of avoided electricity may
be different for customers.

e Transmission and Distribution (T&D) Electricity Losses: 6% (consistent with the Energy
Supply TWG assumptions).

e Cost of Energy Efficiency Measures:

o For Duke Energy: 500 gigawatt-hours (GWh) of annual savings in the residential sector
and about 300 GWh of annual savings in the nonresidential sector at a cost of about $0.03
per kilowatt-hour (kWh) of saved electricity. For a comparison, Duke’s annual electricity
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sales are 5,440 GWh according to the U.S. Department of Energy's (DOE's) Energy
Information Administration (EIA)."

o For North Carolina: See Table 2.

Table 2. Cost of energy efficiency measures for North Carolina

Present Value Value of Lifetime Levelized Cost
of kWh Savings— per
Total Costs Customer Meter Lifetime kWh
(2006%) Level Saved
Sector
Residential Sector $262,528,658 9,673,701,174 $0.027
Commercial Sector $352,185,339 8,702,321,930 $0.040
Industrial Sector $124,388,270 6,805,459,342 $0.018
Total—All Sectors $739,102,267 25,181,482,446 $0.029

Source: GDS Associates, Inc. 2006.
o For other states: See Table 3.

Table 3. Cost of energy efficiency measures for other states

Program
State/Utility CSE ($kWh) Year Source
Western Utilities 0.025 1978-2004 | WGA 2006™

Montana PSC Docket No.:

Northwest Energy 0.02 2006 D2005.5.88 07/12/06™
New York 0.03 2004 Heschong Mahone Group, Inc. 2005
Massachusetts IOUs 0.038 2002 Gene Fry 2003"
California 0.03 n/a ACEEE 20004
Connecticut 0.023 n/a ACEEE 20004
New Jersey 0.03 n/a ACEEE 20004
Vermont 0.03 n/a ACEEE 20004

1 Forefront Economics, Inc., H. Gil Peach & Associates LLC, and PA Consulting Group (July 24, 2007), Duke
Energy Carolinas DSM Action Plan: South Carolina Draft Report, prepared for Duke Energy Carolinas. (Not
available online.)

' Energy Efficiency Task Force Report to the Clean and Diversified Energy Advisory Committee of the Western
Governors' Association (January 2006), The Potential for More Efficient Electricity Use in the Western United
States. Denver, CO: Western Governors' Association. Available at:
http://www.westgov./wga/initiatives//%20Efficiency-full.pdf.

12 Available at http://www.psc.state.mt.us/eDocs/.

" Heschong Mahone Group, Inc. (June 2005), New York Energy $mart™™ Program Cost-Effectiveness Assessment,

prepared for New York State Energy Rresearch and Development Authority. Available at:
http://www.nyserda.org/Energy Information/ContractorReports/Cost-Effectiveness_Report_June05.pdf.

' Gene Fry, “Massachusetts Electric Utility Energy Efficiency Database,” Massachusetts Department of
Telecommunications and Energy, 2003 edition. (Not available online.)

!> Martin Kushler, Dan York, and Patti White (April 2004), Five Years In: An Examination of the First Half-Decade
of Public Benefits Energy Efficiency Policies, Washington, DC: American Council for an Energy Efficient
Economy. Available at: http://www.aceee.org/pubs/u041.htm.
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e Efficiency Measure Lifetime: 13 years on average

e Displaced Emissions, Electricity: 237 tons of CO,-equivalent emissions per billion British
thermal units (tCO,e/Bbtu), average 2008-2020, based on North Carolina analysis by the
Center for Climate Strategies (CCS). Energy efficiency measures are assumed to displace
generation from existing facilities in the short term and to contribute to postponing the
construction of new conventional power plants in the long term.

Key Uncertainties

Avoided costs of electricity may not reflect the full costs of new generation planned in South
Carolina. For example, nuclear power plant busbar costs are around or above $100/MWh, well
above the avoided cost of $55.75/MWh assumed in this analysis. In addition, DSM has been
shown to lower the wholesale price of electricity during some periods.'® !’ Both of these factors
may increase the value of DSM to the state.

The source of funding to implement the DSM program envisioned here is uncertain.

Additional Benefits and Costs

e Savings to consumers and businesses on energy bills, which can have macroeconomic
benefits. Benefits to low-income households by reducing utility costs.

e Electricity system benefits: reduced peak demand, reduced capital and operating costs,
improved utilization and performance of electricity system.

e Reduced the risk of power shortages.

e Reduced pollutants from emissions, improved health from fewer pollutants and particulates,
and reduced water use for cooling.

e "Green-collar" employment expansion and economic development.
¢ Reduced dependence on imported fuel sources.

e Reduced energy price increases and volatility.

Feasibility Issues

None noted.

16 Rick Hornby, Dr. Carl V. Swanson, Michael Drunsic, Dr. David E. White, Paul Chernick, Bruce Biewald, and
Jennifer Kallay (January 2008). Avoided Energy Supply Costs in New England: 2007 Final Report. Prepared for
Avoided-Energy-Supply-Component (AESC) Study Group. Available at: http://www.synapse-
energy.com/Downloads/SynapseReport.2007-08. AESC.Avoided-Energy-Supply-Costs-2007.07-019.pdf.

" RLW Analytics, Neenan Associates (December 2005). An Evaluation of the Performance of the Demand
Response Programs Implemented by ISO-NE in 2005. Annual Demand Response Program Evaluation submitted to
FERC. Available at: http://www.iso-ne.com/regulatory/ferc/filings/2005/dec/er02-2330-  12-30-05.pdf.
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Status of Group Approval
Pending — [until CECAC moves to final agreement at Meeting #6]

Level of Group Support
TBD — [blank until CECAC Meeting #6]

Barriers to Consensus
TBD — [blank until final vote by the CECAC]
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RCI-2. Demand-Side Management/Energy Efficiency Programs, Funds, or Goals
for Natural Gas, Propane, and Fuel Oil

Policy Description

This option focuses on increasing investment in DSM programs for natural gas, propane, fuel oil,
and other combustion fuels. The goals may be accomplished through programs run by utilities or
others, energy efficiency funds, and/or energy efficiency goals. These strategies are typically
termed DSM activities, and may be designed to work in tandem with other strategies
recommended by the CECAC that can also encourage efficiency gains. In particular, this policy
should be designed to complement option RCI-1.

This policy option also considers efficiency gains to be achieved through fuel neutrality, which
refers to encouraging fuel switching where it results in reduced GHG emissions, lower energy
use (measured in Btu's), economic savings, or some other metric. Common examples include
switching from electric-resistance hot-water heaters to on-demand gas hot-water heaters for
residential use, or switching from diesel-powered airport service equipment to electric or hybrid
equipment. It is also worth noting that some natural gas and other fuels are used for on-site
generation at industrial and some large commercial facilities; therefore, energy efficiency
measures normally associated with electricity use will be of benefit to reducing nonelectric fuel
use.

National and state-level studies for nonelectric-sector energy efficiency provide incomplete
guidance for setting an appropriate goal for energy efficiency. The most commonly mentioned
benchmarks are similar to the one set out in the National Action Plan for Energy Efficiency:
“Well-designed energy efficiency programs are delivering annual energy savings on the order of
1 percent of electricity and natural gas sales.”"®

To implement expanded DSM programs, South Carolina could revise existing statutes to clarify
support for utility investments in cost-effective energy efficiency at the levels indicated above. It
could also go further and add a value for CO, emissions to cost-effectiveness evaluations for
energy efficiency. South Carolina also may need to clarify how municipal, cooperative, and state
agency utilities will be held accountable for expected results.

This policy would take a two-pronged approach to increasing DSM in the state: implementing
specific goals and incentives for household (residential) DSM, and conducting consumer
outreach on the value inherent in performance contracting and energy management programs for
commercial, industrial, and institutional entities.

'8 Diane Munns and Jim Rogers. (July 2006), National Action Plan for Energy Efficiency, p. ES-4, U.S.
Environmental Protection Agency and U.S. Department of Energy. Available at:
http://www.epa.gov/cleanrgy/documents/napee/napee_exsum.pdf.
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Policy Design

Goals: Energy efficiency programs to reduce natural gas use, adjusted for growth, by 1% per
year by 2015 and sustain annual savings through 2020. Similar goals should be set for other
fuels, although they may need to be modified by the Public Utility Commission due to the
smaller number of affected parties who may have special circumstances.

Timing: Legislative and Public Utility Commission action in 2008, an initial target of 0.25% in
2009, gradually increasing to 1% in 2015, and then sustained through 2020.

Parties Involved: All natural gas utilities (public and private) and customers (all sectors),
industrial facilities, large commercial facilities, and regulators.

Other: The TWG recommends that this policy implement specific goals and incentives for
household (residential) DSM, as well as an educational awareness campaign showing the value
inherent in performance contracting and energy management programs for commercial,
industrial, and institutional entities.

Implementation Mechanisms

Among the measures that implementing agencies would be expected to take to achieve the goals
in this policy option are:

e Subsidized energy audits for homeowners, businesses, industries, consumer education, and

energy end-use surveys.

e Utility surveys and upgraded maintenance programs to prevent and repair leaks in natural gas
pipelines.

¢ Incentives for specific technologies, potentially including water heating, motors, pumps,
boilers, air conditioning, water use reduction, and ground-source heat pumps, among others.
At facilities with on-site electric generation, lighting, plug loads, networked personal
computer management, power supplies, customer-side transformers, and other electric
equipment.

e Economic as well as conservation impact evaluation of incentive programs.
e Energy efficiency reinvestment funds.

e Complementary policies, such as appliance recycling/pickup programs.
See also RCI-1.

Related Policies/Programs in Place
See RCI-1.

Type(s) of GHG Reductions

Reduction in GHG emissions (largely CO,) from avoided on-site fuel combustion.
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Estimated GHG Reductions and Net Costs or Cost Savings

Table 4. Estimated GHG reductions and net costs or cost savings from RCI-2

GHG Reductions Net
(MMtCOze) Gross Gross i
Obti Cost Benefits Present Cost
ption No. Total (Million (Million Value Effectiveness
2012 2020 2009— $) $) 2009-2020 ($/tCO2e)
2020 (Million $)
RCI-2 Total 0.2 0.8 4.5 115 -$494 -$379 -$85
Natural Gas 0.1 0.7 3.7 $96 -$352 —$256 -$70
Propane 0.0 0.0 0.3 $6 —$69 —$63 -$234
Fuel Ol 0.0 0.1 0.5 $14 —$83 -$70 -$134

Data Sources:

e Cost of Saved Fuels and Measure Lifetime:

o

U.S. DOE, Office of Energy Efficiency and Renewable Energy (2007, “Industrial
Assessment Centers (IAC) Database.” Available at: http://www.iac.rutgers.edu/database/.

Suzanne Tegen and Howard Geller (January 2006), Natural Gas Demand-Side
Management Programs: A National Survey, Boulder, CO: Southwest Energy Efficiency
Project. Available at: www.swenergy.org.

Diane Munns and Jim Rogers (July 2006), National Action Plan for Energy Efficiency, p.
ES-4, U.S. Environmental Protection Agency (EPA) and U.S. DOE. Available at:
http://www.epa.gov/cleanrgy/documents/napee/napee_exsum.pdf.

Martin Kushler, Dan York, and Patti White (January 2005), Examining the Potential for
Energy Efficiency To Help Address the Natural Gas Crisis in the Midwest, Washington,
DC: American Council for an Energy Efficient Economy. Available at:
http://www.aceee.org/pubs/u051.htm.

SWEEP (January 2006), Natural Gas Demand-Side Management Programs: A National
Survey, Southwest Energy Efficiency Project, available at www.swenergy.org.

e Avoided Cost of Fuels:

o

AEO012007—U.S. DOE EIA, Office of Energy Statistics (April 2007), Assumptions to
the Annual Energy Outlook 2007, Electricity Market Module, DOE/EIA-0554(2007).
Available at: http://www.eia.doe.gov/oiaf/aco/assumption/electricity.html.

U.S. DOE EIA, Petroleum Navigator, Weekly Heating Oil and Propane Prices. Available
at: http://tonto.eia.doe.gov/dnav/pet/pet pri_wir dcus SNC w.htm.

Quantification Methods:

e Project energy savings based on the stated fuel savings target (a 1% per year reduction in
electricity use by 2015, sustained through 2020). Adjust annual consumption each year based
on the previous year’s DSM impacts.
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Estimate the total cost of fuel savings based on available data on the cost of saved fuels.

Estimate the GHG emission reductions through the electric energy efficiency measures.

Key Assumptions:

Discount Rate: 5% real.

Discount rates for oil and propane conservation programs could be different from the one
used for natural gas programs because, unlike natural gas programs, oil and propane
programs are likely to be operated by an entity other than a utility.

Avoided Cost of Fuels:

o Natural gas (delivered): $7.68/MMBtu (20068), the levelized cost of projected natural
gas prices. The natural gas avoided cost was projected using (1) the average South
Carolina city gate price of natural gas in 2006 and (2) the trend in projected natural gas
prices in the Annual Energy Outlook 2007 (AEO2007) for the Southeast region.'

o Propane: $24.53/MMbtu (20068), the levelized cost of projected propane prices in
AEO2007 for the South Atlantic Region. Data can be retrieved from:
http://www.eia.doe.gov/oiaf/aeo/supplement/sup t2t3.xls in Table 15.

o Fuel oil: $13.17/MMBtu (2006%), the levelized cost of projected fuel oil prices based on
EIA data. EIA provides weekly fuel oil price data for North Carolina (South Carolina
data were not available). Weekly prices were averaged to estimate an annual price for
wholesale heating oil of $2.140 per gallon and a residential price of $2.657 per gallon in
the 2007 heating season. The 2007 prices were then projected to 2020 using the
AEO2007 data for the South Atlantic Region. Weekly fuel oil prices can be obtained
from: http://tonto.eia.doe.gov/dnav/pet/pet_pri_wifr dcus SNC_ w.htm.

Cost of Saved Natural Gas: Natural gas savings per dollar of program investment is 72,700
million cubic feet per year per million dollars, based on the average cost of a number of gas
DSM programs reported in Tegen and Geller (2006). The RCI TWG will estimate the cost of
saved natural gas per million Btu (MMBtu) based on (1) the natural gas savings per program
investment above, (2) a 13-year average measure lifetime, and (3) a real discount rate of 5%.

Costs of Saved Fuel Oil and Propane: For residential and commercial uses, these costs are
assumed to be the same as the cost of saved natural gas in terms of $/MMBtu. For the
industrial sector, data available at DOE’s IAC database might be useful.”’

Efficiency Measure Lifetime: 13 years on average. (Measure life typically ranges from 10 to
15 years. Note Kushler et al. (2006) and Munns and Rogers (2005) assume 12-year average
program life.)*!

" U.S. DOE, EIA (February 2006), Annual Energy Outlook 2007: With Projections to 2030, IDOE/EIA-
0383(2007). Available at: http://tonto.eia.doe.gov/ftproot/forecasting/0383(2007).pdf.

Y U.S. DOE, Office of Energy Efficiency and Renewable Energy (2007, “Industrial Assessment Centers (IAC)
Database.” Available at: http://www.iac.rutgers.edu/database/.

SC Climate, Energy and Commerce Committee 18 Center for Climate Strategies
www.scclimatechange.us www.climatestrategies.us




SC RCI TWG Pending Policy Option Descriptions, 04-04-08

e Displaced Emission Factors (Natural Gas, Propane, Fuel Qil): U.S. EPA (2003).”
e Losses Associated With the Delivery of Natural Gas: TBD.

Key Uncertainties

The source of funding to implement the DSM program envisioned here is uncertain.

Additional Benefits and Costs

¢ Indoor comfort and air quality improvements, with related improvements in health and
productivity.

e Savings to consumers and businesses on energy bills, which can have macroeconomic
benefits. Benefits to low-income households from reduced utility costs.

e Reduced natural gas price increases and volatility: small changes in demand can have large
effects on the price of natural gas. Replacing inefficient oil and gas boilers with efficient ones
can reduce demand and affect the price of natural gas.

e Reduced risk of power shortages.
e Green collar employment expansion and economic development.
e Reduced dependence on imported fuel sources.

e Reduced energy price increases and volatility.

Feasibility Issues

None noted.

Status of Group Approval
Pending — [until CECAC moves to final agreement at Meeting #6]

Level of Group Support
TBD — [blank until CECAC Meeting #6]

Barriers to Consensus
TBD — [blank until final vote by the CECAC]

2! Diane Munns and Jim Rogers. (July 2006), National Action Plan for Energy Efficiency, p. ES-4, U.S.
Environmental Protection Agency (EPA) and U.S. DOE, available at:
http://www.epa.gov/cleanrgy/documents/napee/napee_exsum.pdf.; Martin Kushler, Dan York, and Patti White
(January 2005), Examining the Potential for Energy Efficiency To Help Address the Natural Gas Crisis in the
Midwest, Washington, DC: American Council for an Energy Efficient Economy, available at:
http://www.aceee.org/pubs/u051.htm.

2 U.S. EPA (April 15, 2003), Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2001, Appendix A.
Available at: http://epa.gov/climatechange/emissions/downloads06/03CR.pdf.
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RCI-3. Incentives and Regulatory Reform To Promote Implementation of
Renewable Energy Systems, Including Solar Hot Water
(Residential, Commercial, and Industrial)

Policy Description

This policy promotes the use of renewable energy systems sited at residences and commercial
and industrial facilities. Under RCI-3, consumers would be encouraged to switch from using
fossil fuels to using solar energy for water-heating applications. (Incentives for distributed
renewable energy generation are considered in ES-8.)

Potential elements of this option include:
e Programs targeted at specific customer sectors (residential, commercial, industrial), or
specific markets within sectors.

e Tax credits and/or utility or other incentives to lower the first cost of distributed energy
systems to users. South Carolina currently offers a tax credit of 25% of the installation cost
for residential or business purchase of solar heating and cooling systems. (Amounts over the
annual tax credit limit of $3,500 can be rolled over to subsequent years.)

e Supporting measures, including training and certification of installers and contractors.

Policy Design
Goals:

e 10% of all South Carolina homes will have solar hot-water installations by 2020.

e 10% of all suitable business facilities in South Carolina will have solar hot-water installations
by 2020. A portion of these installations will also have solar cooling systems.

Timing: Beginning in 2009, 1% per year of all South Carolina homes and business facilities will
have solar hot water installed.

Parties Involved: Residential, commercial, and industrial sectors; state regulatory authorities;
utilities.

Implementation Mechanisms

Tax credits for installation of solar hot-water systems and adsorption chillers on commercial or
residential buildings will be increased to 35% of the installation cost. Systems must be designed
to meet minimum performance requirements to qualify for the tax credit.

Related Policies/Programs in Place

e South Carolina offers tax incentives for residential/business purchase of solar heating and
cooling systems—a tax credit of 25% of installation cost, with a $3,500 annual tax credit
limit (amounts over the cap can be rolled over to subsequent years)
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e The Mid-Carolina Electric Cooperative, Inc., H,O Advantage®” water heating program.

Type(s) of GHG Reductions

Reduction in GHG emissions (largely CO,) from avoided electricity production or on-site fuel
combustion.

Estimated GHG Reductions and Net Costs or Cost Savings

Table 5. Estimated GHG reductions and net costs or cost savings from RCI-3

GHG Reductions
(MMtCO2e) Gross Gross NetVPa:tjzent Cost-
Option No. Total Cost Benefits 2009-2020 Effectiveness
2012 | 2020 2009— (Million $)| (Million $) S ($/tCO2€)
(Million $)
2020

RCI-3 Total TBD TBD TBD TBD TBD TBD TBD
Residential SHW 0.1 0.5 2.9 $310 -$174 $137 $47
Commercial SHW 0.0 0.1 0.8 $71 -$49 $22 $27
Industrial SHW TBD TBD TBD TBD TBD TBD TBD
Commercial Cooling TBD TBD TBD TBD TBD TBD TBD
Industrial Cooling TBD | TBD TBD TBD TBD TBD TBD

Data Sources:

e Cost and Performance of Solar Hot Water and Cooling Systems:

o Personal communication with Michael Shore, FLS Energy. (http://www.flsenergy.com/)

o Personal communication with Mitch Perkins of the South Carolina Energy Office
(SCEO), based on information provided by Erika Hartwig, South Carolina Solar Council
(http://scsolarcouncil.johnstondesigngroup.cony/).

o Personal communication with David Wallace, Appalachian Energy
(http://www.appalachianenergy.com).

0 Personal communication with David Wach, Roche Carolina, Inc.

e Solar Hot Water Potential:

o Bernadette Del Chiaro and Timothy Telleen-Lawton, Environment California (April
2007), Solar Hot Water Heating: How California Can Reduce Its Dependence on Natural
Gas, Environment California Research and Policy Center. Available at:
http://www.environmentcalifornia.org/uploads/at/56/at563bKwmfrtJI6fKI9U w/Solar-
Water-Heating.pdf.

o P. Denholm (March 2007), The Technical Potential of Solar Water Heating To Reduce
Fossil Fuel Use and Greenhouse Gas Emissions in the United States, Technical Report
NREL/TP-640-41157, prepared under task no. SH07/9001, Golden, CO: U.S. DOE,

SC Climate, Energy and Commerce Committee 21 Center for Climate Strategies
www.scclimatechange.us www.climatestrategies.us




SC RCI TWG Pending Policy Option Descriptions, 04-04-08

National Renewable Energy Laboratory. Available at:
http://www.nrel.gov/docs/fy070sti/41157.pdf.

Fraction of Fuel Consumption for Water Heating Applications:

o AEO02007—U.S. DOE, EIA (February 2006), Annual Energy Outlook 2007: With
Projections to 2030. IDOE/EIA-0383, available at:
http://tonto.eia.doe.gov/ftproot/forecasting/0383(2007).pdf.

o Personal communication with Erin Boedecker at U.S. DOE EIA for residential and
commercial data (e.g., fraction of fuel consumption for water-heating applications).

o 2002 MECS—U.S. DOE, EIA, "2002 Manufacturing Energy Consumption Survey and
Data Quality: Survey Design, Implementation, and Estimates," available at:
http://www.eia.doe.gov/emeu/mecs/mecs2002/methodology _02/meth 02.html.

Quantification Methods:

Project the number of households and commercial and industrial buildings that are going to
install solar hot-water systems.

Estimate the average water-heating energy consumption per household and business by fuel
type.

To estimate the heat output of solar hot-water systems under this policy, the annual hot-water
requirements per South Carolina household and per commercial and industrial building were
multiplied by the number of households or the number of buildings needed to satisfy the
policy’s goal (ramped in) and the fraction of a user’s hot-water requirement that could be met
with a solar hot-water system.

Project solar cooling output through 2020 based on the stated penetration target. Solar
cooling output was estimated by multiplying the solar hot-water energy output estimates by a
typical chiller efficiency to determine the cooling output. Typical chiller efficiencies are 70%
(1 Btu of heat input will yield 0.7 Btu of cooling).

Estimate the benefit of solar hot water systems in terms of avoided fuel and electricity use for
water heating. The same percentage of each fuel used for hot water in the South Atlantic data
from AEO2007 was applied to South Carolina, varying by sector, yielding estimates for
avoided energy by fuel type (electricity, natural gas, distillate oil, etc).

Estimate the benefit of solar cooling systems in terms of avoided fuel and electricity use.
Avoided costs of solar cooling were based on the estimates of cooling produced (in Btus)
from the solar cooling systems, multiplied by the breakdown of avoided cooling energy
consumption by fuel type (mostly electricity).

Estimate GHG emission reductions from avoided fuel and electricity use. Avoided emissions
were estimated based on the avoided fuel use (in Btus) multiplied by the forecasted emission
factors.

Key Assumptions:

Cost of Residential Solar Hot-Water System: The cost data we found range from $5,000 to
$9,000 per system. We decided to use $6,500 per average residential system, assuming an
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80-gallon-per-day capacity based on data provided by the South Carolina Energy Office. We
assume the cost of solar hot-water systems decreases by 20% between 2012 and 2020. (This
cost reduction is based on AEO2007’s assumption of a 23% cost reduction between 2004 and
2020 for the cost of solar hot-water heaters. See:
http://www.eia.doe.gov/oiaf/aco/assumption/index.html.) Details of the cost reduction are
presented in the Table 6, below.

Table 6. Assumed decreases in the cost of solar hot-water systems

Year Price
2008-2012 $6,500
2013 $6,338
2014 $6,175
2015 $6,013
2016 $5,850
2017 $5,688
2018 $5,525
2019 $5,363
2020 $5,200

e Tax Credits for Installation of Solar Hot-Water Systems: 30% federal credit until 2012,
decreasing to 15% by 2020. (State tax credits and rebates are also available but will not affect
the net present value of the policy.)

e Cost of Commercial Solar Hot-Water System: $41,722 per average size building. To estimate
the average cost of commercial hot-water systems, the cost of a typical residential solar hot-
water system was adjusted upward based on (1) commercial hot-water needs relative to
residential hot-water needs and (2) a 20% cost reduction due to economies of scale for
materials and installation for commercial units relative to residential units. We also assume a
20% cost reduction between 2012 and 2020. The level of cost reduction is based on
AEO02007’s assumption of the cost of solar hot-water heaters.

e Cost of Solar Cooling System: $8,000 per ton of cooling (from David Wallace, Appalachian
Energy). According to Mr. Wallace, solar cooling is only cost-effective in commercial and
industrial applications. Thus, the TWG modeled this technology only for the commercial and
industrial sectors.

e Chiller Efficiency: 65% (from David Wallace, Appalachian Energy).
e Chiller Backup Fuel Cost: $0.025 per ton (from David Wallace, Appalachian Energy).

e Fraction of Hot Water Needs Provided by Solar Hot-Water Units per Household: Average of
values of base-system solar and lower-cost-system solar for the South Atlantic region, as
shown in Table 7, below. This fraction is assumed to increase by 10% by 2020.

o Residential: 60% (in 2009) to 70% (in 2020).
o Commercial: 70% (in 2009) to 80% (in 2020).
o Industrial: 70% (in 2009) to 80% (in 2020).
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Table 7. Average of values of base-system solar and lower-cost system solar

Region Representative City Base System Solar Lower-Cost System

Fraction (%) Solar Fraction (%)
New England Boston, MA 50 45
Mid-Atlantic Harrisburg, PA 50 45
East North Central Chicago, IL 50 45
West North Central Des Moines. 1A 55 45
South Atlantic Raleigh, NC 65 55
East South Central Birmingham, AL 65 55
West South Central Little Rock, AR 65 60
Mountain Denver, CO 65 60
Pacific (w/o California) Eugene, OR 50 45
New York Albany, NY 50 40
California Sacramento, CA 70 60
Texas Fort Worth, TX 75 65
Florida Tampa, FL 75 70
U.S. Weighted Average 62 54

Source: P. Denholm (March 2007), The Technical Potential of Solar Water Heating to Reduce Fossil Fuel Use and
Greenhouse Gas Emissions in the United States, Technical Report NREL/TP-640-41157, Golden, CO: U.S. DOE,
National Renewable Energy Laboratory. Available at: http://www.nrel.gov/docs/fy070sti/41157.pdf.

According to Denholm 2007, “The actual solar fraction of a solar hot-water system depends on
the quality of the solar resource, the technical characteristics of the individual system, and water-
use patterns. Figure 5 provides the results of a simulation of a “base” residential SWH [solar
water-heating] system in 215 locations in the United States. This base system represents current
technology, using a selective surface collector and glycol as the heat transfer fluid.””

Figure 5. Simulated solar fraction using a “base” (current technology) residential solar water

heating system

Source: P. Denholm (March 2007), The Technical Potential of Solar Water Heating to Reduce Fossil Fuel Use and
Greenhouse Gas Emissions in the United States, Technical Report NREL/TP-640-41157, Golden, CO: U.S. DOE,
National Renewable Energy Laboratory. Available at: http://www.nrel.gov/docs/fy070sti/41157.pdf.

» Source: P. Denholm (March 2007), The Technical Potential of Solar Water Heating to Reduce Fossil Fuel Use
and Greenhouse Gas Emissions in the United States, Technical Report NREL/TP-640-41157, p. 6, Golden, CO:
U.S. DOE, National Renewable Energy Laboratory. Available at: http://www.nrel.gov/docs/fy07osti/41157.pdf.
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e Fraction of Fuel in Water Heating in Absence of Program: The fraction of fuel consumption
for water heating applications is based on regional data provided by EIA. The fuel data in
AEO2007 for the residential and commercial sector in the South Atlantic region were
obtained from Erin Boedecker at EIA. The data for the industrial sector are for the South
Census region in the 2002 Manufacturing Energy Consumption Survey.”* As a placeholder
assumption, the fuel fraction for the industrial sector is assumed to be [TBD] of the fuel use
for heating, ventilation, and air conditioning (HVAC) applications. Tables 8 and 9 present
assumptions regarding residential, commercial, and industrial energy consumption.

Table 8. Assumptions for residential and commercial energy consumption for water
heating

Residential Commercial
% in % in Total % in Total
Water Sector % in Water Sector
Fuel Type Heating Consumption Heating Consumption

Natural Gas 41% 5.3% 53% 4.54%
Electricity 56% 7.2% 44% 3.73%
Distillate Fuel Oil 1% 0.1% 3% 0.22%
Liquefied Petroleum
Gas LPG) 2% 0.3%
Solar 0% 0.0%
Total Water Heater 100% 12.9% 100% 8.49%
Total Consumption 100%

Table 9. Assumptions for industrial energy consumption for HVAC and water heating (in
trillion Btu)

% of Hot-Water

Fuel Type % in HVAC % in Total Heating in Total
Natural gas 45% 2.0% 0.99%
Electricity 52% 2.3% 1.15%
Distillate fuel oil 0% 0.0% 0.01%
LPG 1% 0.0% 0.02%
Solar 0% 0.0% 0.00%
Kerosene 0% 0.0% 0.00%
Geothermal 0% 0.0% 0.00%

* U.S. DOE, EIA, "2002 Manufacturing Energy Consumption Survey and Data Quality: Survey Design,
Implementation, and Estimates." See http://www.eia.doe.gov/emeu/mecs/mecs2002/methodology 02/meth 02.html.
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Wood 0% 0.0% 0.00%
Coal 2% 0.1% 0.04%
Total HVAC 100% 4.4% 2.2%

e Use of Electricity and Other (Non-Solar) Energy Sources per (Non-Solar) Household in
Absence of Program: The annual water-heating energy per household is about 4,800 kWh/yr.>
Other fuel consumption is assumed to be about 22 MMBtu per household per year. This estimate
is based on an average water heater efficiency of 93% for electricity and 70% for other fuels. The
value in 2020 assumes a 5% reduction in water-heating energy use between 2012 and 2020, due
to a reduction in the number of people per household, plus naturally occurring energy efficiency
improvements.

e Use of Electricity and Other (Non-Solar) Energy Sources per (Non-Solar) Commercial
Building in Absence of Program: The annual water-heating energy per commercial building was
estimated by applying the fraction of the regional hot-water demand to the total commercial
energy demand. The hot-water consumption per building is about 38,500 kWh in 2012. Other
fuel consumption was estimated based on an average water heater efficiency of 93% for
electricity and 70% for other fuels. The average natural gas consumption per commercial
building is about 175 MMBtu in 2012

e Capital Recovery Factor for Solar Hot-Water System: 6% for the residential system (based
on a 5% real interest rate and 30-year measure life) and 6.5% for the commercial and industrial
systems (based on a 5.5% real interest rate and 30-year measure life).

e Capital Recovery Factor for Chiller: 7.1% for the commercial and industrial systems (based
on a 5.5% real interest rate and 25-year measure life).

e Avoided Cost of Fuels for Water Heating, Such as Natural Gas and Qil: Same assumptions
as used for RCI-2.

e Emission Factors and Discount Rate: Same assumptions as used for RCI-1 and RCI-