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BY THE BOARD:

By this Order, the New Jersey Board of Public Utilities (“Board” or “BPU”) directs each electric
public utility and gas public utility in the State of New Jersey to propose energy efficiency (“‘EE”)"
programs for the second three-year cycle of programs (“Triennium 2”) implemented pursuant to
the New Jersey Clean Energy Act of 2018 (“CEA").?

This Order pertains to certain, but not all, aspects of the EE Triennium 2 framework due to the
need to take sufficient time to develop a thoughtful, comprehensive framework while being
cognizant of the benefits of affording the electric and gas public utilities sufficient time to develop
their program proposals, including in coordination with each other, in preparation for Triennium 2.
It is the Board’s intention to address the aspects of the EE Triennium 2 framework that are not
included herein in the near future and that are marked as “reserved” below — namely, goals,
targets, performance incentive mechanism, building decarbonization start-up programs, and
demand response programs — through a consolidated set of requirements and guidance.

T As noted by the U.S. Department of Energy, “[e]nergy efficiency is the use of less energy to perform the
same task or produce the same result. Energy-efficient homes and buildings use less energy to heat, cool,
and run appliances and electronics, and energy-efficient manufacturing facilities use less energy to produce
goods. https://www.energy.gov/eere/energy-efficiency.

2L.2018,c. 17 (N.J.S.A. 48:3-87.8 et seq.).
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INTRODUCTION

State Legal and Policy Authorities and Drivers

On May 23, 2018, Governor Murphy signed the CEA into law. The CEA called for a significant
overhaul of New Jersey’s energy systems while growing the economy, building sustainable
infrastructure, creating well-paying local jobs, reducing carbon emissions, and improving public
health to ensure a cleaner environment for current and future residents. The CEA plays a key
role in achieving the State’s goal of 100% clean energy by establishing aggressive energy
reduction requirements, among other clean energy strategies. This action by the Governor came
at a critical time in our global fight against climate change and set New Jersey on a path to once
again be a leader in charting a course towards a greener future.

The CEA emphasizes the importance of EE and peak demand reduction (“PDR”) and calls upon
New Jersey’s electric and gas public utilities to play an increased role in delivering EE and PDR
programs to customers.® The Act requires each Ultility in the State to reduce the use of electricity
and natural gas in its service territory. Specifically, the CEA directs the BPU to require:

(a) each electric public utility to achieve, within its territory by its customers, annual
reductions of at least 2% of the average annual electricity usage in the prior three years
within five years of implementation of its electric energy efficiency program; and

(b) each natural gas public utility to achieve, within its territory by its customers, annual
reductions in the use of natural gas of at least 0.75% of the average annual natural gas
usage in the prior three years within five years of implementation of its gas energy
efficiency program.*

The CEA also called for the Board to adopt programs that “ensure universal access to energy
efficiency measures, and serve the needs of low-income communities . . . .”®

While the CEA is one of the primary drivers of EE programs in New Jersey, multiple other State
laws and policy authorities guide the Board’s establishment and continued development of the
framework for these programs. New Jersey must not only meet targets set forth in the CEA but
do so in a way that is consistent with the principles and goals of the following State laws and other
authorities.

On July 6, 2007, the State enacted the Global Warming Response Act (“GWRA”), L. 2007, c. 112,
which established a statewide goal of reducing greenhouse gas (“GHG”) emissions to 80% below
2006 levels by 2050. On July 23, 2019, Governor Murphy signed into law L. 2019, c. 197, which
reinforced the GWRA by requiring action in the short-term to better enable the State to meet its
GHG reduction goal. In October 2020, the New Jersey Department of Environmental Protection’s

3 New Jersey’s electric and gas public utilities include Atlantic City Electric Company (“ACE”), Butler Power
and Light Company (“Butler”), Elizabethtown Gas Company (“Elizabethtown”), Jersey Central Power &
Light Company (“JCP&L”), New Jersey Natural Gas Company (“NJNG”), Public Service Electric and Gas
Company (“PSE&G”), Rockland Electric Company (“RECQO”), and South Jersey Gas Company (“SJG”)
(individually, “Utility”; collectively, “Utilities”).

4N.J.S.A. 48:3-87.9(a).
5N.J.S.A. 48:3-87(g)~(h).
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GWRA 80x50 Report found that, without steep and permanent reductions in GHG emissions,
New Jersey will increasingly experience significant adverse effects of climate change.® On
November 10, 2021, Governor Murphy signed Executive Order No. 274, setting a policy for the
State of reducing GHG emissions to 50% below 2006 levels by 2030, to complement the GWRA'’s
goal.”

On January 27, 2020, pursuant to Executive Order 28,8 the Board released New Jersey’s 2019
Energy Master Plan (“EMP”), which provided a comprehensive blueprint for an equitable and
smooth transition from reliance on fossil fuels that contribute to climate change to 100% clean
energy sources on or before January 1, 2050.° The EMP defines 100% clean energy to mean
100% carbon-neutral electricity generation and maximum electrification of the transportation and
building sectors to meet or exceed the GWRA emissions reductions.'® Maximizing EE and
conservation and reducing peak demand (Strategy 3) and reducing energy consumption and
emissions from the building sector (Strategy 4) are among the seven (7) key strategies identified
in the EMP. These strategies play an essential role in meeting the State’s long-term clean energy
goals, including advancing building electrification. The EMP found that building space and water
heating, appliances, and industrial uses are responsible for 28% of State emissions and 62% of
the State’s total end-use energy consumption; identified electrification as a significantly more cost-
effective means of meeting emissions targets than switching to carbon-neutral fuels; and called
for electrification of 90% of building space and water heating by 2050, with an early focus on new
construction and the electrification of oil- and propane-fueled buildings."’

On January 20, 2023, Governor Murphy announced that the State would begin planning for the
development of a new EMP for release in 2024 that will update and expand on the pathway to
achieving a 100% clean energy economy by 2050 set forth in the 2019 EMP. 2

6 New Jersey’s Global Warming Response Act 80x50 Report (“GWRA 80x50 Report”) (2020), at 5, available
at https://www.nj.gov/dep/climatechange/docs/nj-gwra-80x50-report-2020.pdf

7 Exec. Order No. 274 (Nov. 10, 2021), 53 N.J.R. 2105(b) (Dec. 20, 2021), | 25.
8 Exec. Order No. 28 (May 23, 2018), 50 N.J.R. 1394(b) (June 18, 2018), 3.

9 https://www.nj.gov/emp/docs/pdf/2020 NJBPU EMP.pdf .

01d. at 11.

" 1d. at 13. The EMP noted that, for example, more than 85% of New Jersey homes are heated with natural
gas, oil, or propane. Id. at 149. In addition, the Board’s August 2022 New Jersey EMP Ratepayer Impact
Study incorporated the findings of the EMP into a comprehensive model of customer rate and energy cost
impacts. The study found that, if the State continues to follow the approach laid out in the EMP, retail
natural gas sales will fall by 25% by 2030, and an average residential customer will pay 25-30% more for
natural gas heat and have higher overall non-vehicle energy costs in 2030 than in 2020, while a customer
adopting EE and electric heating will have lower overall non-vehicle energy costs.

2 “Governor Murphy Announces Planning for New 2024 Energy Master Plan,”
https://www.nj.gov/governor/news/news/562023/approved/20230120a.shtml.
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On February 15, 2023, Governor Murphy signed three (3) executive orders.

e Executive Order No. 315 (“EO 315”) set a goal that 100% of the electricity sold in the State
be derived from clean sources of electricity by January 1, 2035, including through clean
energy market mechanisms.’ EO 315 also directed the Board to make updates to the
EMP consistent with the new 2035 goal and provide specific proposals to be implemented
both in the short-term and longer-term to achieve this goal.™

o Executive Order No. 316 (“EO 316”) directed that “[i]t is the policy of the State to advance
the electrification of commercial and residential buildings with the goal that, by December
31, 2030, 400,000 additional dwelling units and 20,000 additional commercial spaces
and/or public facilities statewide will be electrified, and an additional 10 percent of
residential units serving households earning less than 80 percent of area median income
will be made ready for electrification through the completion of necessary electrical repairs
and upgrades.”’® EO 316 defined electrification as “the retrofitting or construction of a
building with electric space heating and cooling and electric water heating systems.”'®

e Executive Order No. 317 directed the Board to initiate a proceeding to engage with
stakeholders and develop recommendations concerning decarbonization of the natural
gas industry.!”

Energy Efficiency Triennium 1

On October 11, 2018, PSE&G filed a petition with the Board requesting approval of its Clean
Energy Future- Energy Efficiency (“CEF-EE”) Program.

By Order dated June 10, 2020, the Board approved a transition framework for EE programs
implemented pursuant to the CEA, including requirements for the Utilities to establish programs
that reduce the use of electricity and natural gas within their territories.'® In the June 2020 Order,
the Board directed New Jersey’s remaining electric and gas companies to submit their first
respective three-year filings for EE and PDR programs by September 25, 2020 for Board approval
by May 1, 2021 and implementation beginning July 1, 2021."° Also in the June 2020 Order, the
Board directed Board Staff (“Staff’) to return with recommendations specific to Butler by
December 31, 2020.

3 Exec. Order No. 315 (Feb. 15, 2023), 55 N.J.R. 509(a) (Mar. 20, 2023), q 26, available at
https://www.nj.gov/infobank/eo/056murphy/pdf/EO-315.pdf.

141d. q 27.

5 Exec. Order No. 316 (Feb. 15, 2023), 55 N.J.R. 510(a) (Mar. 20, 2023), § 17, available at
https://nj.gov/infobank/eo/056murphy/pdf/EO-316.pdf.

16 |bid.

7 Exec. Order No. 317 (Feb. 15, 2023), 55 N.J.R. 511(a) (Mar. 20, 2023), § 23, available at
https://www.nj.gov/infobank/eo/056murphy/pdf/EO-317.pdf.

18 In re the Implementation of P.L. 2018, c. 17 Regarding the Establishment of Energy Efficiency and Peak
Demand Reduction Programs, BPU Docket Nos. Q0O19010040, Q0O19060748, and QO17091004, Order
dated June 10, 2020 (“June 2020 Order”).

9 |d. at 38.
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By Order dated August 24, 2020, the Board adopted the first New Jersey Cost Test (‘NJCT”) and
directed the Utilities to use it to perform benefit-cost analyses during Triennium 1.2

By Order dated September 23, 2020, the Board approved a stipulation of settlement authorizing
PSE&G to implement its CEF-EE Program.?

On September 25, 2020, ACE, ETG, JCP&L, NJING, RECO, and SJG filed petitions with the Board
requesting approval of their respective EE programs. On March 3, 2021, the Board issued an
Order approving a stipulation of settlement for NJNG’'s SAVEGREEN 2020 Program.? On April
7, 2021, the Board issued Orders approving stipulations of settlement for the ETG and SJG
programs.? On April 27, 2021, the Board issued Orders approving stipulations of settlement for
ACE and JCP&L, and on June 9, 2021, the Board issued an Order approving a stipulation of
settlement for RECO.?*

By Order dated December 16, 2020, the Board directed Staff and Butler to work collaboratively
with the New Jersey Division of Rate Counsel (“Rate Counsel”’) and the investor-owned electric
and gas utilities, as applicable, to develop a proposal for Butler's EE and PDR programs and for
Butler to file a petition by October 1, 2021. %

By Order dated March 24, 2021, the Board approved a contract for a Statewide Evaluator (“SWE”)
of New Jersey’s EE and PDR programs.?6

20 |n re the Implementation of P.L. 2018, c. 17 Regarding the Establishment of Energy Efficiency and Peak
Demand Reduction Programs; In re the Clean Energy Act of 2018 — New Jersey Cost Test, BPU Docket
Nos. Q019010040 and QO20060389, Order dated August 24, 2020 (“NJCT Order”).

21 |n re the Petition of Public Service Electric and Gas Company for Approval of Its Clean Energy Future —
Energy Efficiency (“CEF-EE”) Program on a Requlated Basis, BPU Docket Nos. GO18101112 and
EO18101113, Order dated September 23, 2020.

22 |n re the Petition of New Jersey Natural Gas Company for Approval of Energy Efficiency Program and
the Associated Cost Recovery Mechanism Pursuant to the Clean Energy Act, N.J.S.A. 48:3-87.8 et seq.
and 48:3-98.1 et seq., BPU Docket Nos. Q019010040 and GO20090622, Order dated March 3, 2021.

23 |n re the Petition of Elizabethtown Gas Company for Approval of New Enerqgy Efficiency Programs and
Associated Cost Recovery Pursuant to the Clean Energy Act and the Establishment of a Conservation
Incentive Program, BPU Docket No. GO20090619, Order dated April 7, 2021; In re the Petition of South
Jersey Gas Company for Approval of New Energy Efficiency Programs and Associated Cost Recovery
Pursuant to the Clean Energy Act, BPU Docket No. GO20090618, Order dated April 7, 2021.

24 In _re the Petition of Atlantic City Electric Company for Approval of an Energy Efficiency Program, Cost
Recovery Mechanism, and Other Related Relief for Plan Years One Through Three, BPU Docket No.
EO020090621, Order dated April 27, 2021; In_re the Verified Petition of Jersey Central Power & Light
Company for Approval of JCP&L's Energy Efficiency and Conservation Plan Including Energy and Peak
Demand Reduction Programs (JCP&L EE&C), BPU Docket No. EO20090620, Order dated April 27, 2021;
In re the Petition of Rockland Electric Company for Approval of lts Energy Efficiency Program and Peak
Demand Reduction Programs, BPU Docket No. EO20090623, Order dated June 9, 2021.

25 In re the Implementation of L. 2018, c. 17 Regarding the Establishment of Energy Efficiency and Peak
Demand Reduction Programs, Butler Electric, BPU Docket Nos. Q019010040 & Q020100684, Order
dated December 16, 2020.

%6 In_re a Contract for a Statewide Evaluator of New Jersey’'s Energy Efficiency and Peak Demand
Reduction Programs, BPU Docket No. Q020110700, Order dated March 24, 2021.
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By Order dated September 14, 2021, the Board extended the deadline for Butler to file a petition
by October 1, 2022.2” On September 20, 2022, PSE&G filed a letter petition to extend the term
of the 10 subprograms of the CEF-EE Program for a nine-month period (October 1, 2023 through
June 30, 2024) in order to align the program with the three-year program cycle authorized by the
Board for the other utilities (“CEF-EE Extension Program”). Additionally, the petition proposed
offering PSE&G’s electric CEF-EE programs to PSE&G gas customers who are also Butler
customers during the nine-month extension period. On October 10, 2022, the Board issued an
Order determining that PSE&G’s CEF-EE petition filed on September 20, 2022 satisfied Butler's
requirement.?®

On November 8, 2021, ACE, ETG, JCP&L, NING, PSE&G, RECO, and SJG (collectively,
“Petitioners”) filed a joint letter petition with the Board requesting approval to implement a
proposed joint utility solution to address budget constraints experienced during Triennium 1. On
August 17, 2022, the Board approved a stipulation of settlement executed by the Petitioners, Rate
Counsel, and Staff, which resolved the Petitioners’ requests related to the November 8, 2021 joint
letter petition.?®

27 In re the Implementation of L. 2018, c. 17 Reqgarding the Establishment of Enerqgy Efficiency and Peak
Demand Reduction Programs, Butler Electric, BPU Docket Nos. Q019010040 and Q020100684, Order
dated September 14, 2021.

28 |n re the Implementation of L. 2018, c. 17 Regarding the Establishment of Energy Efficiency and Peak
Demand Reduction Programs, Butler Electric, BPU Docket Nos. Q019010040 & Q020100684, Order
dated October 12, 2022.

29 In re the Implementation of L. 2018, c. 17 Regarding the Establishment of Energy Efficiency and Peak
Demand Reduction Programs; In re the Petition of Atlantic City Electric Company for Approval of an Energy
Efficiency Program, Cost Recovery Mechanism and Other Related Relief for Plan Years One Through
Three; In re the Petition of Elizabethtown Gas Company for Approval of New Energy Efficiency Programs
and the Associated Cost Recovery Mechanism Pursuant to the Clean Energy Act and the Establishment of
a Conservation Incentive Program; In re the Verified Petition of Jersey Central Power & Light Company for
Approval of JCP&L’s Energy Efficiency and Conservation Plan Including Energy Efficiency and Peak
Demand Reduction Programs (JCP&L EEC): In re the Petition of New Jersey Natural Gas Company for
Approval of Energy Efficiency Program and the Associated Cost Recovery Mechanism Pursuant to the
Clean Energy Act, N.J.S.A. 48:3-87.8 et seq. and 48:3-98.1 et seq.; In re the Petition of Public Service
Electric and Gas Company for Approval of Its Clean Energy Future - Energy Efficiency (‘CEF-EE”) Program
on a Regulated Basis; In re the Petition of Rockland Electric Company for Approval of Its Energy Efficiency
Program and Peak Demand Reduction Programs; In re the Petition of South Jersey Gas Company for
Approval of New Energy Efficiency Programs and the Associated Cost Recovery Pursuant to the Clean
Energy Act, BPU Docket Nos. Q019010040, EO20090621, GO20090619, EO020090620, GO20090622,
GO018101112, EO18101113, EO020090623, & GO20090618, Order dated August 17, 2022.
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By Order dated November 9, 2022, the Board approved updates and revisions to the Triennium
1 EE framework regarding the following topics: use of a “Low-income Lifetime Savings” metric;
Staff's recommendations related to the Utilities’ offering eligible PDR resources into the PJM
Interconnection, LLC (“PJM”) forward capacity market (“FCM”) such that net revenues from
cleared resources are used to offset revenue requirements of the Ultilities’ EE programs; renaming
the Protocols to Measure Resource Savings as the Technical Reference Manual (“TRM”); Utilities’
energy savings reporting; and development of a comprehensive update of the TRM for the
Board’s consideration ahead of the commencement of Triennium 2 EE programs.*

On January 19, 2023, the Utilities and Board executed a Non-Disclosure Agreement (“NDA”)
under Docket No. Q019010040 to facilitate the exchange of confidential information that a Utility
or the Utilities, or its or their agents, may be requested or required to provide to the Board, Staff,
and/or its vendors in connection with that docket and in order to comply with the CEA’s directives
to evaluate, measure, and verify Utility energy usage reduction, PDRs, and the Utilities’ EE
programs or research related to such.

Review of the first program year (July 1, 2021 — June 30, 2022) after the transition of EE programs
pursuant to the CEA shows the following aggregated, statewide results by New Jersey’s Clean
Energy Program (“NJCEP”) EE programs, Utility EE programs established pursuant to the CEA,
and other Utility “legacy” EE programs:3'

e Budgets: $1.02 billion

e Expenditures: $501 million, including $241 million in incentives

e Electric savings: 138,480 kilowatts (“kW”) of demand savings, 1,067,697 megawatt hours
(“MWh”) of annual savings, and 14,763,458 MWh of lifetime savings

e Gas savings: 2,907,504 MMBtu of annual savings and 27,549,801 MMBtu of lifetime
savings.

30 In re the Implementation of L. 2018, c. 17 Reqgarding the Establishment of Enerqy Efficiency and Peak
Demand Reduction Programs; In re the Petition of Atlantic City Electric Company for Approval of an Energy
Efficiency Program, Cost Recovery Mechanism and Other Related Relief for Plan Years One Through
Three; In re the Petition of Elizabethtown Gas Company for Approval of New Energy Efficiency Programs
and the Associated Cost Recovery Mechanism Pursuant to the Clean Energy Act and the Establishment of
a Conservation Incentive Program; In re the Verified Petition of Jersey Central Power & Light Company for
Approval of JCP&L’s Energy Efficiency and Conservation Plan Including Energy Efficiency and Peak
Demand Reduction Programs (JCP&L EEC): In re the Petition of New Jersey Natural Gas Company for
Approval of Energy Efficiency Program and the Associated Cost Recovery Mechanism Pursuant to the
Clean Energy Act, N.J.S.A. 48:3-87.8 et seq. and 48:3-98.1 et seq.; In re the Petition of Public Service
Electric and Gas Company for Approval of Its Clean Energy Future - Energy Efficiency (“CEF-EE”) Program
on a Regulated Basis; In re the Petition of Rockland Electric Company for Approval of Its Energy Efficiency
Program and Peak Demand Reduction Programs; In re the Petition of South Jersey Gas Company for
Approval of New Energy Efficiency Programs and the Associated Cost Recovery Pursuant to the Clean
Energy Act, BPU Docket Nos. Q019010040, EO20090621, GO20090619, EO020090620, GO20090622,
G018101112, EO18101113, EO20090623, & GO20090618, Order dated November 9, 2022.

31 The 4Q FY22 Statewide Report includes more detailed results and is available at
https://www.njcleanenergy.com/main/public-reports-and-library/financial-reports/clean-energy-program-
financial-reports. Individual utility annual reports, available on the same webpage, provide detailed
information about program implementation and outcomes, including cost-effectiveness, performance
targets, and equity metrics. Utility quarterly reports are also available on the same webpage.
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¢ Annual emissions reductions: 817,352 metric tons of carbon dioxide, 1,500 metric tons of
nitrogen oxide, 325 metric tons of sulfur dioxide, and 1,174 grams of mercury

e Lifetime emissions reductions: 10,839,794 metric tons of carbon dioxide, 15,963 metric
tons of nitrogen oxide, 4,496 metric tons of sulfur dioxide, and 16,240 grams of mercury

Energy Efficiency Triennium 2 and New Jersey’s 100% Clean Energy Future

Given the State’s new goals of achieving 100% clean energy by 2035 and new targets to advance
electrification in commercial and residential buildings, Staff seeks through the Triennium 2 EE
framework to maximize EE in buildings while also preparing the groundwork to make significant
strides in the electrification and, ultimately, decarbonization of the building sector.

Using energy more efficiently is one of the easiest and most cost-effective strategies in our fight
against the global climate crisis. EE programs are available for all sectors and offer a wide variety
of targeted incentives for residents and businesses with varying needs throughout the State. EE
helps to reduce GHG emissions and other pollutants and mitigate climate impacts, thereby
providing health benefits, while bolstering the economy. EE is the largest energy sector in New
Jersey, employing over 34,500 people and supporting more than 4,700 EE businesses.*? EE
projects are labor intensive, and increased achievement of EE will greatly strengthen the job
market. EE projects also reduce energy use and can reduce energy costs for consumers, allowing
those consumers to use those funds elsewhere, including injecting them back into the economy.

New Jersey’s EE framework has the following primary objectives:

e Afford access to EE programs for all market segments and for all New Jersey residents and
businesses, regardless of geographic location, including through energy-efficient
improvements that support New Jersey’s path toward decarbonization;

e Decrease energy burdens for all ratepayers, with a specific focus on increasing affordability
for lower-income customers and those living in disadvantaged, environmental justice, or
overburdened communities (‘OBCs”);*

e Ensure that low- and moderate-income (“LMI”) communities and OBCs share the same level
of access to the benefits associated with EE investments as wealthier communities;

e Continue to increase accountability and reporting of spending and savings related to EE and
peak demand reduction;

* Reduce costs for energy saved through reliable and consistent program delivery;

* Reduce administrative costs passed through to ratepayers; and

* Expand job opportunities and increased economic benefits of EE for New Jersey.

32 E2, New Jersey: Energy Efficiency Jobs in America (2022), available at https://e4thefuture.org/wp-
content/uploads/2022/12/New-Jersey 2022.pdf.

33 See the following webpage for the identification of and more information about OBCs:
https://dep.nj.gov/ej/communities. The framework for New Jersey EE programs seeks to reduce the
inequity currently experienced by groups and individuals across New Jersey who disproportionately lack
access to energy-efficient housing, appliances, and technologies. The lack of access is often reflected in
a household’s energy burden. Research shows that the average low-income household devotes more than
three times more of their income to energy bills than the average non-low-income household. See
https://www.energy.gov/eere/slsc/low-income-community-energy-solutions.  Families who face higher
energy burdens experience many negative long-term effects.
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EE remains both an immediate and long-term component of reducing energy costs and improving
health and safety for all households. Moreover, EE must be integrated seamlessly with other
government efforts to promote public health, safety, and comfort, including, but not limited to,
weatherization, lead removal, improving household determinants of residents’ health, and other
programs, and the Board is committed to fostering a more integrated approach. A holistic program
that coordinates or combines the delivery of multiple services to New Jersey residents with lower
barriers to entry can begin to address systemic inequities. Energy affordability, which can be
improved through EE, is more important than ever; New Jersey needs clean and affordable
energy for everyone.

New Jersey’s EE programs will continue to play a central role in rising to meet the challenge of
the climate crisis while providing significant benefits to residents and businesses throughout the
state and growing a clean energy workforce. In order to achieve New Jersey’s robust clean
energy goals, Staff recommends the framework for Triennium 2 of EE programs, as laid out herein
and as will be supported by anticipated future modifications, to continue New Jersey’s path to a
100% clean energy future.

BACKGROUND

The Board began approving utility demand side management (“DSM”) programs for energy
conservation in the 1980s and adopted DSM regulations in 1991 that (1) required electric and gas
public utilities to offer conservation, EE, and load management programs, known collectively as
DSM programs; (2) provided incentives to initiate and implement programs; and (3) permitted cost
recovery of the programs and recovery of the fixed cost portion of lost revenues due to the
programs.

On February 9, 1999, the Electric Discount and Competition Act (“EDECA”) restructured the
electric and gas utility industries in New Jersey by authorizing the Board to permit competition in
the electric generation and gas marketplace.3* EDECA, as amended, also directed the Board to
undertake a comprehensive resource analysis (“CRA”) of energy programs every four (4) years;
determine the appropriate level of funding for EE, plug-in electric vehicles (“EVs”) and charging
infrastructure, and Class | renewable energy (“RE”) programs in consultation with the New Jersey
Department of Environmental Protection; and determine, as a result of the CRA, the programs to
be funded by a Societal Benefits Charge (“SBC”), the utilities’ level of cost recovery and
performance incentives for existing and proposed programs, and whether the recovery of DSM
costs may be reduced or extended.®®* EDECA charged the Board with making these
determinations while taking into consideration existing market barriers and environmental
benefits, with the objective of transforming markets, capturing lost opportunities, making energy
services more affordable for low-income customers, and eliminating subsidies for programs that
could be delivered in the marketplace without electric public utility and gas public utility customer
funding.3®

34 L. 1999, c. 23 (N.J.S.A. 48:3-49 to -98).
35 N.J.S.A. 48:3-60(a)(3).
3 |bid.
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Accordingly, in 1999, the Board initiated its first CRA proceeding. In 2001, the Board issued an
order that set funding levels for EE and RE programs for the years 2001 through 2003.3” The
Board directed the Utilities to administer the EE programs for one (1) year and indicated that it
would retain a consultant to assist in evaluating how best to continue the administration of the
programs in the following years.®® In 2002, the Board’s consultant recommended that the utilities
retain EE program administration. In 2003, the Board established the New Jersey Clean Energy
Council, which recommended that the Board administer EE and RE programs, and established
the NJCEP, which is administered by the Board’s Office of Clean Energy (now Division of Clean
Energy or “DCE”).

On January 13, 2008, L. 2007, c. 340 (“RGGI Act’) was signed into law based on the New Jersey
Legislature’s findings that EE and conservation measures must be essential elements of the
state’s energy future and that greater reliance on EE and conservation will provide significant
benefits to the citizens of New Jersey. The Legislature also found that public utility involvement
and competition in the conservation and EE industries are essential to maximize efficiencies.*°

Pursuant to Section 13 of the RGGI Act, codified at N.J.S.A. 48:3-98.1(a)(1), an electric or gas
public utility may provide and invest in EE and conservation programs in its service territory on a
regulated basis. Such investment in EE and conservation programs may be eligible for rate
treatment approved by the Board, including a return on equity (“ROE”), or other incentives or rate
mechanisms that decouple utility revenue from sales of electricity and gas.*® Ratemaking
treatment may include placing appropriate technology and program costs investments in the
utility’s rate base, or recovering the utility’s technology and program costs through another
ratemaking methodology approved by the Board.*' An electric or gas utility seeking cost recovery
for any EE and conservation programs pursuant to N.J.S.A. 48:3-98.1 must file a petition with the
Board.*?

PROCEDURAL HISTORY

Stakeholder Process

After proper notice, Staff released straw proposals and held public stakeholder meetings on April
6 and April 18, 2023 on the following topics related to the Triennium 2 EE framework: program
administration and design, filing and reporting requirements, cost recovery, EE as a resource,
and evaluation, measurement, and verification (‘EM&V”). Staff invited stakeholders to provide
written comments on these topics by April 28, 2023.

Staff reviewed and considered all stakeholder comments received throughout this process and
used stakeholder input to develop and modify recommendations. Attachment B contains a
comprehensive summary of general stakeholder comments and Staff’'s responses. Based on

37 In re the Filings of the Comprehensive Resource Analysis of Energy Programs Pursuant to Section 12 of
the Electric Discount and Energy Competition Act of 1999, BPU Docket Nos. EX99050347 et al., Order
dated March 9, 2001.

38 This proceeding and the Board’s consultant’s evaluation did not include Butler.
39 N.J.S.A. 26:2C-45.

40N.J.S.A. 48:3-98.1(b).

41 |bid.

42 |bid.
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Staff’s review of recommendations from stakeholders, Staff herein proposes a framework for
implementation of the second triennium of New Jersey’s EE programs.

STAFF RECOMMENDATIONS

PROGRAM ADMINISTRATION

A. Program Years (“PYs”)

Staff recommends that Triennium 2 comprise the following three (3) program years:
PY25: July 1, 2024—June 30, 2025
PY26: July 1, 2025-June 30, 2026
PY27: July 1, 2026—June 30, 2027

B. Utility-Led Programs

i.  Utility Core Programs

Staff recommends that Utilities administer a suite of core programs that serve the
following sectors and are consistently available throughout the state:

o Residential — Residential programs should provide comprehensive EE
opportunities for existing residential buildings. At a minimum, the programs
should include the following:

o In-depth energy assessments where appropriate;

o Incentives for whole home EE and electrification solutions, including
solutions that generate deep, long-lasting, and cost-effective energy
savings;

o Efficient products, including heating, ventilation, and air conditioning
(“HVAC”) rebates, appliance rebates, retail products via stores and
online marketplaces, and appliance recycling, with online
marketplaces providing a range of point-of-sale products for
customers and integration of applicable rebates; and

o Behavioral solutions.

LMI and OBCs Residential: Residential programs should include specific
opportunities for LMI and OBC customers, such as enhanced incentives and
more favorable financing terms. They should continue to include an approach
to income eligibility that is based on location of primary residence and self-
attestation of income for customers residing in LMI census tracts, as employed
in Triennium 1, with the addition of primary residence and self-attestation of
income for customers residing in OBC census blocks for Triennium 2. In
addition, the programs should continue to streamline the income eligibility
process for customers who receive benefits from an automatic qualifying
program based on income.

In addition to these incentive programs, Staff recommends that the Utilities be
allowed to propose to administer the Comfort Partners program, which provides
EE upgrades to low-income households at no cost to homeowners, with

14 BPU DOCKET NOS. Q019010040,
Q023030150, & Q017091004



Agenda Date: 5/24/23
Agenda ltem: 8B

continued oversight by the State. Staff recommends that the Utilities develop a
proposed plan to deliver Comfort Partners in coordination with the Utilities’
moderate-income weatherization programs, including attention to anticipated
net cost savings (i.e., anticipated cost savings associated with increased
efficiencies vs. additional cost of Utility return on investment on the program)
and other benefits for ratepayers, as well as attention to how the Utilities would
ensure continuation of sufficient budgets for the program.

Residential programs should also seek to provide benefits to tenants by offering
no-cost and low-cost actions or improvements and through strategies that may
include: 1) educating building owners about the multiple benefits of EE
improvements (e.g., energy savings, cost savings, additional non-energy
benefits) to both tenants and building owners; and 2) providing enhanced
incentives and more favorable financing terms when building owners undertake
EE improvements that benefit LMI or OBC tenants.

Multifamily — In addition to providing program offerings comparable to those
available to residential customers where applicable (notably, in-depth energy
assessments where appropriate and incentives for whole building EE and
electrification solutions, including solutions that generate deep, long-lasting,
and cost-effective energy savings), multifamily programs should pay particular
attention to effectively serving the affordable and/or subsidized housing sectors
and minimizing or eliminating as many of the barriers to EE adoption in
multifamily housing as possible, including by offering specific opportunities for
LMI and OBC customers, such as enhanced incentives and more favorable
financing terms. As with residential programs, multifamily programs should also
seek to provide benefits to tenants by offering no-cost and low-cost actions or
improvements and through strategies that may include: 1) educating building
owners about the multiple benefits of EE improvements; and 2) providing
enhanced incentives and more favorable financing terms when building owners
undertake EE improvements that benefit LMI or OBC tenants.

Commercial and Industrial (“C&l”) — C&lI programs should provide
comprehensive EE opportunities for existing C&l buildings; at a minimum, the
programs should include the following:

o In-depth energy assessments;

o Prescriptive and custom incentives;

o Incentives for whole building EE and electrification solutions,
including solutions that generate deep, long-lasting, and cost-
effective energy savings; and

o Energy management.

C&l programs should include specific opportunities that ensure access for small
commercial customers.

C&l programs should also provide comprehensive opportunities for existing
buildings of all types that are interested in whole building EE solutions, in a way
that is complementary with the State’s Large Energy Users Program (“LEUP”).
Furthermore, different contracting and financing requirements apply to public
entities (most notably, public schools and local, county, and State government)
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than apply to non-public entities. Utilities should consider these differences
when designing C&l programs. This includes offering public sector program
pathways specifically designed to meet the unique needs of and requirements
associated with public sector customers. Utilities should work with Staff to
address any barriers to participation by public sector customers. In particular,
Utilities should be mindful of the requirements of the various public contracting
laws with which public entities must comply. These laws specify various
requirements for public contracts, including but not limited to bidding of
contracts, publicly disclosed pricing sheets, public works contractor registration,
prevailing wage, prohibitions on the use of debarred contractors, New Jersey
Division of Property Management Construction (“DPMC”) qualification and/or
certification, and equal employment opportunity / affirmative action (‘EEO/AA”).
Prior to marketing their programs to any public entities, Utilities are responsible
for ensuring that these programs are structured to provide for public entity
compliance with their unique legal requirements.

Additional Utility Initiatives (RESERVED)

Consistency in Program Elements and Design Standards

Staff recommends that the Utilities file individual program proposals, but collaborate
to consistently implement the Utility core programs. Coordinated program elements
for Utility core programs should include the following:

Contractors/Trade Allies:

Contractor engagement platforms;

Processes to qualify and register trade allies, including a streamlined process
to the greatest extent possible so as to avoid contractors having to undertake
duplicative activity with each individual Utility;

Processes to verify DPMC qualification/certification of contractor based on
type of service provided;

Processes to engage program implementation contractors, with procurement
protocols including policies and practices developed in consultation with the
Equity Working Group and Workforce Development Working Group that
encourage supplier diversity (including contractors and subcontractors) and
contractor coaching/mentoring of diverse business enterprises; and

Training requirements;

Clear guidelines for trade allies and program implementation contractors
regarding compliance with prevailing wage law and the Public Works
Contractor Registration Act for applicable projects, as well as any additional
requirements applicable to public entities (e.g., public schools and local,
county, and State government);

Common forms for use by contractors; and

Incentive payment processes and timeframes.

In addition, Utilities should confer with the Equity Working Group to continue to develop
and implement procurement protocols for all applicable programs that encourage
supplier diversity (including contractors and subcontractors) and with the Workforce
Development Working Group regarding contractor coaching/mentoring of diverse
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business enterprises.
Customers:

o Processes to engage with customers, including a streamlined process to the
greatest extent possible so that customers have a clear understanding of
program offerings and are able to efficiently and effectively participate in the
programs;

e Customer and property eligibility requirements and processes, including
alternative/automatic eligibility methods for LMI customers (e.g., based on
census tracts, environmental justice communities, Urban Enterprise Zones,
etc.);

o Common data elements on forms for use by customers; and

¢ Incentive payment processes and timeframes.

Other Elements and Design Standards

o Eligible measures;
Incentive ranges;

o Data platforms and database sharing among program administrators, where
appropriate; and

e Quality control standards and remediation policies.

Additionally, Staff proposes requiring the following common elements for both core
programs and additional initiatives:

e FEasy customer access to current and historic energy usage data, with
reasonable protections from inappropriate release, with the data remaining the
property of customers; and

e On-bill and/or third-party, including locally-based, financing options for qualified
EE investments in Utility programs.

Budgeting Based on Commitments

Staff recommends that, consistent with existing practices and prior Board guidance
regarding DCE and Utility programs, each Utility’s portfolio plan budget should include
investment amounts that will be committed to, and spent during, each three-year
program cycle, as well as amounts that will be committed to during the three-year
cycle but that may be spent subsequent to the cycle in which they were committed.

Joint Utility Coordination

In areas where gas and electric service territories overlap, in addition to establishing
programs that include agreed-upon program design standards, as described above,
Staff recommends that the Ultilities design a program structure that results in
coordinated, consistent delivery of programs among all of the Utilities and allocates
costs and energy savings appropriately based on the fuel type(s) treated by EE
measures. The Utilities shall ensure that customers do not face confusion as a result
of overlapping territories and can access both electric and gas measures
simultaneously, where appropriate. As part of this approach, Staff recommends that
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the Ultilities continue to jointly engage a Statewide Coordinator system to facilitate the
exchange of information and coordinate implementation of programs in overlapping
Utility territories by Lead and Partner Utilities.*®

Staff also recommends that Utilities continue to jointly plan and coordinate budgets
in overlapping Utility territories, with support from the Statewide Coordinator system
as appropriate, as well as to work cooperatively to identify and address budget
constraints between the Utilities through the Joint Budget Allocation Committee
(which has been established to monitor and manage program budget coordination
among the Utilities) and as set forth in the Utilities’ bilateral Memoranda of Agreement.

vi.  Flexibility

Staff recommends that Utilities be permitted to make certain adjustments to Utility-
led programs according to the conditions below. Staff recommends that the Utilities
collaborate and coordinate on proposed changes and that a Utility notify Staff, Rate
Counsel, and any parties to the Utility’s filing of changes to programs, budgets, or
incentive ranges as defined below. Furthermore, Staff recommends adding a
requirement that no shift within or between sectors can result in a program being
terminated without Board approval.

e Sectors shall be defined as:

Residential

Commercial & Industrial
Multifamily

Other

O O O O

e The addition of new programs, discontinuation of existing programs, or
major modifications that significantly alter the nature of existing program
structures as approved will require Board approval.*4

¢ Budget Adjustments

o Within any 365-day period of time, each Utility can shift budget(s)
between individual programs within the same sector up to and
including 25% of the total triennium budget with Staff and Rate
Counsel notification; greater than 25% and up to 50% with Staff
approval; and greater than 50% with Board approval.

43 The utility that serves as the primary point of contact for customers, contractors, and trade allies for a
project is considered to be the lead utility (“Lead Utility”) for that project. The Lead Utility follows the project
through to completion, pays the project incentive and financing/on-bill repayment, if relevant, and then
works with the partner utility (“Partner Utility”) to transfer the energy savings for their fuel and the cost of
the investment for their share of the project.

44 In an instance where a Utility or Utilities anticipate that a program is at risk of being shut down due to the
budget being exhausted, the Ultilities will provide Staff and Rate Counsel with notification at least 30 days
before the program is shut down so that the parties may work together to avoid the shut down. However,
in the event of exigent circumstances, which may include instances where sudden market activity makes
30 days’ advance notice impractical, the Utilities will provide notice to Staff and Rate Counsel as soon as
possible.
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o Within any 365-day period of time, each Utility can shift budget(s)
out of a sector up to and including 10% of the total triennium budget
with Staff and Rate Counsel notification; greater than 10% and up to
20% with Staff approval; and greater than 20% with Board approval.

o Requests for budget adjustments within the three-year program
filing necessitating Staff approval shall be responded to within 30
days after receipt of the notification by Staff and Rate Counsel. In
addition, Rate Counsel may object within 30 days after receipt of the
notification, which will also trigger Staff’s review and decision within
30 days of Rate Counsel's objection. Otherwise, if there is no
response from Rate Counsel or Staff within 30 days, those requests
will be automatically granted.

¢ Incentive Adjustments

o Core programs: As mentioned previously, the Utilities shall propose
incentive ranges as common elements for core programs within
which they can adjust incentives as needed; any adjustments
outside the established range requires Staff approval.

o Additional Utility-led initiatives: The Ultilities shall propose incentive
ranges for additional Utility-led initiatives within which they can
adjust incentives as needed; any adjustments outside the
established range requires Staff approval.

o Requests for incentive adjustments necessitating Staff approval
shall be responded to within 15 days. In addition, Rate Counsel may
object within 15 days, which will also trigger Staff's review and
decision within 15 days of Rate Counsel’s objection. Otherwise, if
there is no response from Rate Counsel or Staff within 15 days,
those requests will be automatically granted.

C. State-Led Programs and Initiatives

Staff recommends that the State administer a series of complementary programs serving
the following market sectors or addressing the following areas:

New construction for all building types through a program that is redesigned to
increase EE and environmental performance and transform the new
construction market into one in which most new buildings in the state will be “net
zero energy.”

Commercial and Industrial — existing large energy users, not including hospitals,
pursuing comprehensive projects via the LEUP;

Combined heat and power (“CHP”) / fuel cell projects;
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e State and Local Government — Local Government Energy Audits (“LGEA”),
Energy Savings Improvement Program (“ESIP”), and State Facilities Initiative
(“SFI”); and

¢ Quantification of energy savings from building energy codes.

D. Workforce Development

Staff recommends that that Utilities work in collaboration with the Workforce Development
Working Group to support the continued development and implementation of workforce
development and job training partnerships and pipelines (e.g., with vocational institutions,
community colleges, community-based organizations, non-profits, etc.) that recruit, train,
and employ residents for EE jobs, including local, underrepresented, and disadvantaged
workers.

To this end, Staff recommends a complementary approach between State-funded and
Utility-funded initiatives, as follows:

State-funded workforce development initiatives would include provision of employment
and training services for individuals interested in clean energy careers through competitive
grants to community-based organizations from the New Jersey Department of Labor in
partnership with Utility companies. These grants will recruit eligible participants from New
Jersey’s OBCs to receive core employment and training services, such as workforce
readiness and financial literacy instruction, wrap-around supportive services, job
coaching, and job placement services to facilitate entrance into the clean energy
workforce.

These State-funded grants will also provide opportunities for intensive employment and
training services, such as occupation skills trainings resulting in industry-recognized
credentials, and needs-based on-the-job training (“OJT”) placements with employers
intended to provide a bridge for participants into sustainable, unsubsidized employment.

Staff also recommends that the Workforce Development Working Group explore
opportunities to provide coaching for small businesses.

Utility-funded initiatives would include subsidized or no-cost training programs for workers
to gain credentials, including certifications, that are required for employment in EE and
decarbonization jobs. The Utilities should develop these training programs in consultation
with the EE Workforce Development Working Group (see Section X), including with
consideration of flexible and online training opportunities.

E. Coordination Between Utility-Led and State-Led Programs

When Utility-led and State-led programs overlap in their service to the same customers,
Staff recommends that the administrators of these programs coordinate and adjust their
respective program rules, as needed, to simplify the process for customers. This
coordination may apply to the development of complementary, rather than duplicative,
program requirements and offerings.
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ESIP:

Specifically regarding ESIP projects, Staff recommends that Utility programs assign a
designated staff member to work in collaboration with the BPU ESIP Coordinator on ESIP-
designated projects. The ESIP Coordinator will notify the staff member when they are
aware of an ESIP project. The Utility shall provide written confirmation to the ESIP
Coordinator of the Utility’s agreement on the incentives that are expected to be paid out
to the project.

Where Utility program design overlaps with ESIP law, the law will control in designing
implementation, including but not limited to the choices made around energy assessments
and energy savings plan design. ESIP projects will be eligible to bid demand response
for energy conservation measures (“ECMs”) that are not being incentivized by the Utility.
Furthermore, the ESIP law allows for two (2) types of financing: bonds or lease purchase
agreement. Utilities should plan to offer incentives that comport with these two (2) options
or structure the incentive as a rebate.

The ESIP law gives BPU the ability to withhold EE incentives from an ESIP project. As
such and in an effort to avoid this outcome, the ESIP Coordinator will work in conjunction
with the Ultility administrator as the project progresses. Periodic reporting may be
required, including a true-up of incentives at completion of construction. The ESIP
program will designate ECMs as either Utility-incentivized or non-Ultility incentivized. Non-
Utility incentivized ECMs will count towards the State’s goal and be eligible for demand
response.

PROGRAM FUNDING

Staff recommends that Utility program administration costs be expensed annually, whereas
program investments should be amortized over time, as explained in more detail in the “IV.
Filing Requirements: C. Utility Annual Compliance and Cost Recovery Petitions” and “V. Cost
Recovery” sections below. Electric Utilities must offer electric savings associated with EE
investment into the capacity markets operated by PJM, as explained in more detail in the “VI.
Energy Efficiency as a Resource” section below.

State-administered programs will be implemented using SBC funds, which are collected by
Utilities through their rates. Staff also proposes that the State and Utilities explore and pursue
additional State and federal funding that supports and complements New Jersey’s existing EE
programs and defrays burdens on ratepayers. In addition, Staff plans to work with Utility and
State program administrators and Rate Counsel to determine how to most efficiently and
effectively leverage additional funding from the U.S. Department of Energy, including Inflation
Reduction Act efficiency and electrification rebates, to maximize the benefits of existing
programs. Staff will propose plans for how to leverage any additional funding, which may
include adjustments to Utility and State program design and delivery as needed, for feedback
from public stakeholders.

GOALS, TARGETS, PERFORMANCE INCENTIVE MECHANISM (RESERVED)
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IV.  FILING REQUIREMENTS

A. Utility Program Filings

As noted earlier, the CEA states that each electric and gas public Utility shall establish EE
and PDR programs to be approved by the Board no later than 30 days prior to the start of
the energy year, which begins on June 1 every year.*®> The programs adopted by each
Utility shall comply with the quantitative performance indicators (“QPIs”) adopted by the
Board.*

Staff recommends that the Board direct the Utilities to submit three-year program filings
compliant with minimum filing requirements (“MFRs”) by October 2, 2023 for approval by
the Board by May 1, 2024 and implementation beginning July 1, 2024. Per the Board'’s
Order issued May 12, 2008 establishing MFRs for EE, renewable energy, and
conservation programs, the following applies:*’

Pursuant to N.J.S.A. 48:3-98.1 (c), electric public utilities and gas public utilities
shall be allowed to invest in and offer energy efficiency and/or conservation
programs, to invest in Class | renewable energy resources, and to offer Class |
renewable energy programs in their respective service territories on a regulated
basis provided that they file a petition and obtain Board approval for each such
program and for any program cost recovery;

At least 30 days prior to the filing of a petition pursuant to the Act, the petitioning
electric or gas public utility shall meet with Board Staff and Rate Counsel to discuss
the nature of the program and program cost recovery mechanism to be proposed
in the forthcoming petition and the Appendix A minimum filing requirements to be
submitted;

With any petition filed pursuant to the Act and this Order, an electric or gas public
utility shall submit such information as is required for the petition by the minimum
filing requirements set forth in Appendix A hereto, as may be modified by Board
Staff in accordance with this Order; and

Board Staff shall, within 30 days after the filing of a petition pursuant to the Act, (i)
determine whether the petition is administratively complete, and (ii) advise the
petitioner in writing that the petition is administratively complete or that the petition
is not administratively complete, and set forth the deficiencies, and the items
required to remedy the deficiencies. If the petition is deemed administratively
complete by Board Staff, the 180 day time period under N.J.S.A. 48:3-98.1 for
issuance of a written order will commence at the time of the petition's filing. If
Board Staff has notified the utility that the petition is not administratively complete,
the 180 day period will not commence until the deficiencies are corrected and the

45 N.J.S.A. 48:3-87.9(d)(1).
46 |bid.

47 In_re_Electric Public_Utilities and Gas Public Utilities Offering Energy Efficiency and Conservation
Programs, Investing in Class | Renewable Energy Resources, and Offering Class | Renewable Energy
Programs in Their Respective Service Territories on a Requlated Basis Pursuant to N.J.S.A. 48:3-98.1,
BPU Docket No. EO08030164, Order dated May 12, 2008.
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filing is deemed administratively complete by Board Staff. In that event, the 180
day period will commence on the date that the petition is deemed administratively
complete, that is, on the last filing date of the remediation of all deficiencies.

Staff recommends that the Board direct the Ultilities to jointly develop a consistent
organizational structure with common elements in their filings, to the greatest extent
practicable. This will help to facilitate and expedite review by the Board and parties to
each of the seven (7) Utility filings, toward the end of program implementation beginning
July 1, 2024. Staff will also endeavor to provide any notice of administrative deficiency as
soon as possible so that a Utility can promptly remedy any deficiencies.

Staff recommends that Butler again work collaboratively Rate Counsel and the investor-
owned electric and gas utilities, as applicable, to develop a proposal for Butler's EE and
PDR programs and for Butler to file a petition at the same time as the investor-owned
utilities.

Utilities will also file annual compliance and cost recovery petitions, as described below.
Minimum Filing Requirements

The CEA further states that each electric and gas public Utility shall file with the Board
implementation and reporting plans, as well as EM&YV strategies, to determine the energy
usage and PDR achieved by approved EE and PDR programs.*® The filings shall include
details of expenditures made by the Utility and the resulting reduction in energy usage and
peak demand. The Board shall determine the appropriate level of reasonable and prudent
costs for each program as part of its review of the Utilities’ cost recovery filings, as further
described in Section IV(C) below.

Pursuant to these requirements, Staff recommends updated and revised MFRs, as
provided in Attachment A.

The current MFRs for petitions under N.J.S.A. 48:3-98.1, which apply to EE and PDR
program petitions and which were approved in the June 10, 2020 Order, comprise
requirements for program descriptions, implementation, marketing, quality assurance,
QPls, EM&V, and reporting plans.

Recommended revisions to the MFRs for petitions under N.J.S.A. 48:3-98.1 and N.J.S.A.
48:3-87.9 reallocate required information between the sections describing programs and
portfolios; require consistent use of program cost categories; provide for a separate
accounting of workforce development and job training costs, health and safety costs, and
costs of outreach to community-based organizations; and include updates consistent with
current New Jersey evaluation guidance documents and standards.

B. State Program Filings

Staff recommends that the Board direct Staff to manage the development and submission
of NJCEP filings, or program plans, during Triennium 2 to align with the delivery of Utility-
administered EE programs. More specifically, Staff recommends that the Board direct

48 N.J.S.A. 48:3-87.9(d)(3).
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Staff to work with NJCEP’s program administrator to develop three-year NJCEP program
plans in coordination with Utility program administrators and stakeholders as appropriate,
file those plans with the Board every three (3) years as part of the NJCEP annual budget
process, and file updates to each three-year plan on an annual basis to confirm each
year's program budget, subject to allocations based on the CRA process.*® These
program plans will be based on the State’s performance targets, as established by the
Board.

C. Utility Annual Compliance Petitions

Pursuant to N.J.S.A. 48:3-87.9(e)(1), each Ultility shall file an annual petition with the
Board to demonstrate compliance with its approved EE and PDR program plans, to
demonstrate compliance with the targets established pursuant to the QPIs based on its
annual program report. Staff recommends that each Utility submit its annual compliance
filing no later than 150 days following the end of each program year. Staff recommends
that the Board provide Staff with the flexibility to adjust the filing due date when necessary.

COST RECOVERY

N.J.S.A. 87.9(e)(1) provides that each Utility shall file “to recover on a full and current basis
through a surcharge all reasonable and prudent costs incurred” as a result of EE and PDR
programs, “including but not limited to recovery of and on capital investment, and the revenue
impact of sales losses resulting from implementation” of the programs, which shall be
determined by the Board pursuant to N.J.S.A. 48:3-98.1.

N.J.S.A. 48:3-98.1(b) provides that, in determining the recovery by Utilities of program costs,
the Board “may take into account the potential for job creation from such programs, the effect
on competition for such programs, existing market barriers, environmental benefits, and the
availability of such programs in the marketplace.” This statutory section also provides that
ratemaking treatment may include placing appropriate technology and program cost
investments in the Utility’s rate base or recovering the Utility’s technology and program costs
through another ratemaking methodology approved by the Board, including, but not limited to,
the SBC established pursuant to N.J.S.A. 48:3-60. Finally, this statutory section provides that
all Utility investment in EE and conservation programs may be eligible for rate treatment
approved by the Board, including an ROE, or other incentives or rate mechanisms that
decouple Utility revenue from sales of electricity and gas.

Generally, Staff has been guided by the concept that there are three (3) crucial regulatory
tools needed to align the Utility business model with EE and the aggressive energy saving
targets set forth in the CEA: 1) recovery of program costs; 2) recovery of potential lost
revenues due to efficiency programs; and 3) earnings consequences for efficiency
investments through performance incentives and penalties. Staff's recommended cost
recovery framework below addresses these first two (2) components.

A. Program Costs

Staff recommends that each Utility shall annually file on a full and current basis, through

49 NJCEP compliance filings would be submitted for public comment by the second quarter of each
applicable year for approval by the Board prior to the beginning of each applicable fiscal year.
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a surcharge, all reasonable and prudent costs incurred as a result of EE and PDR
programs, including but not limited to recovery of and on capital investment.

B. Investment Treatment

i. Amortization

Staff recommends that most program investments be amortized over a time period
that aligns with the weighted average useful life of each Utility’s proposed portfolio
but that this period should not exceed 10 years. However, Staff also recommends
that the parties to each Ultility filing and stakeholders be allowed to explore shorter
amortization periods to align with the State’s energy policy goals, as set forth in the
EMP and Executive Orders 316 and 317.

ii. Rate Caps

In order to encourage reaching EE goals, Staff recommends that the Board continue
the practice of not establishing an absolute cap on customer distribution rates or bills
associated with EE and PDR investments. Instead, Staff recommends that the Board
ensure financial discipline by requiring Utilities to continually monitor investments and
report on program costs, comply with cost-benefit requirements, and otherwise
demonstrate that the investments are prudent. Additionally, Staff recommends that
rate impacts be closely monitored through the annual petitions for cost recovery and
that the Board evaluate the need for a cap on rates or customer bill impacts during the
triennial review.

iii. Return on Equity
Staff recommends that the carrying costs for program investments use the capital
structure established in each Utility’s most recent base rate case, incorporating both
the cost of debt and the ROE. Staff recommends no basis point reduction on the ROE
in order to recognize EE’s importance compared to traditional Utility investments.

C. Lost Revenue Treatment

The CEA calls for Utilities to file for the revenue impact of sales losses resulting from
implementation of EE and PDR programs. Staff recommends that Utilities continue to be
able to file for, and recover potential lost revenues, in the amount that they can
demonstrate were attributable to Utility-run EE and PDR programs.

Staff recommends that Utilities be able to propose either a Lost Revenue Adjustment
Mechanism (“LRAM”) or a Conservation Incentive Program (“CIP”).

Staff recommends that Utilities continue to be required to file a base rate case no later
than five (5) years after the commencement of an approved EE program in order to update
usage projections and reset lost revenues. Staff recommends that the five-year
requirement may be satisfied sooner if the Utility files a base rate case due to a prior
obligation, such as one from an Infrastructure Investment Program.

Staff also continues to recommends an earnings test through which actual ROE shall be
determined based on the actual net income of the Utility for the most recent 12-month
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period divided by the average of the beginning and ending common equity balances for
the corresponding period. For any EE portfolio approved by the Board, if the calculated
ROE exceeds the allowed ROE from the Utility's last base rate case by 50 basis points or
more, recovery of lost revenues through a CIP or LRAM shall not be allowed for the
applicable filing period.

ENERGY EFFICIENCY AS A RESOURCE

Staff acknowledges that participation in the PJM FCM benefits New Jersey customers by
obtaining revenues that offset EE/PDR program costs. Therefore, Staff recommends that the
electric Utilities continue to offer into the PJM FCM-eligible EE measures and their associated
peak reduction values (“EE resources”) from projects that they have led.®® The EE peak
reduction values should be calculated and evaluated consistent with PJM’s governing
Manuals 18 and 18B. Staff recommends that the timing and execution of FCM offers by the
electric Utilities be as follows:

Staff recommends that the Board require the electric Utilities to offer EE resources for program
years within the Triennium 2 program cycle into the eligible FCM Base Residual Auctions
(“BRAS”). Sell offers and/or buy bids into the Incremental Auctions (“IAs”) or into secondary
markets to true up market positions originally offered in the BRA shall be allowed as permitted
under PJM market rules.

Staff also recommends that, in order to increase the revenues returned to customers as early
as possible, the Board permit the electric Utilities to offer EE resources for core programs from
program years that are beyond the currently approved three-year budget for the EE/PDR
programs, beginning with the 2026/2027 BRA. The Utilities will not have approved EE/PDR
program budgets at the time of those auctions, so they should exercise their judgment on the
estimated offers for resources and peak reduction values for core programs that may be
installed in a program year. Estimates should be conservative to avoid over-commitments
and based only on projected demand savings associated with “core” programs, as identified
by the Board in the previous triennium.

The Utilities will use the |As, or the secondary market, to true up their market positions
originally offered in the BRA as needed once the Utilities gain more certainty on their available
resources. If Utilities incur any PJM penalties or losses, Staff recommends that the Utilities
petition to recover such losses or penalties incurred in a subsequent cost recovery filing,
providing support that the Utilities exercised prudence in their FCM offers and acted
reasonably with respect to their positions in the 1As or in the secondary market.

Staff recommends that the electric Utilities submit confidential reports to Staff and Rate
Counsel after every auction providing the offered and cleared EE resource megawatt values
and clearing prices.

If a Utility determines that its participation in the PJM FCM will not cost-effective for New
Jersey customers — in other words, that the Utility anticipates that the costs required to obtain
the revenues will exceed the revenues obtained, Staff recommends that the Board allow the
Utility to seek a waiver of the requirement.

50 PSE&G will offer measures from projects it has led in its gas-only service territory as well.
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VIl. EVALUATION, MEASUREMENT, AND VERIFICATION

The CEA directs the Board to establish the process for evaluating, measuring, and verifying
energy usage reductions and peak demand reductions by the public utilities.®!

A. EM&V Administrative Structure and Working Group

In the June 10, 2020 Order, the Board called for establishment of an EM&V Working Group
(“EM&V WG”). Facilitated by the Statewide Evaluator (“SWE”), the EM&V WG brings
together Staff, Rate Counsel, and the Utilities — with technical evaluation contractors,
program implementation contractors, and representatives from the other EE working
groups as appropriate to provide guidance and input on relevant issues — to collaborate
to develop a standard, transparent, and replicable approach for evaluating, measuring,
and verifying the results of EE and PDR programs implemented pursuant to the CEA. As
part of this standard statewide approach, the State and Utilities are held to the same
accountability standards through collaboratively developed plans, schedules, procedures,
guidelines, and requirements for program administrators. The EM&V WG shares
associated data, as appropriate, considers best practices from other jurisdictions, and
facilitates the necessary stakeholder processes related to the State’s EM&V policies. The
EM&V WG is highly deliberative and advisory regarding key EM&V plans and
recommendations, and provides recommendations to Staff, with the Board retaining
ultimate decision-making authority.

The EM&V WG establishes committees as needed on targeted issues. The current
committees are the TRM Committee, NJCT Committee, and Guidelines Committee, with
each comprising various members of the EM&V WG.

The SWE has led the development of a recommended “New Jersey Energy Efficiency
Triennium 2 Evaluation Framework” that describes roles and responsibilities of the entities
participating in the EM&V of Triennium 2 programs; and outlines the activities, products,
and processes that guide the EM&V of the programs.®?

B. Evaluation Studies

In the June 10, 2020 Order, the Board directed Staff to ensure that the EM&V WG
developed and recommended a timeline for EM&V studies for each triennium. As
described in more detail in the recommended Evaluation Framework referenced above,
the SWE has developed an “Evaluation Studies List and Plan for Triennium 2.”%® The
Evaluation Studies List will be updated annually based on changing priorities and new
study and topic needs and in accordance with the Evaluation Framework. Details

51N.J.S.A. 48:3-87.9(f)(1).

52 The “New Jersey Energy Efficiency Triennium 2 Evaluation Framework” is available on the “Program
Evaluations, Market Analysis and TRMs” page in the “Evaluation Plans” section at
https://www.njcleanenergy.com/main/public-reports-and-library/market-analysis-protocols/market-
analysis-baseline-studies/market-an.

53 The “Evaluation Studies List and Plan for Triennium 2” is available on the “Program Evaluations, Market
Analysis and TRMs” page in the “Evaluation Plans” section at https://www.njcleanenergy.com/main/public-
reports-and-library/market-analysis-protocols/market-analysis-baseline-studies/market-an.
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contained in the Evaluation Studies List and Plan may be updated more frequently based
on new information and continuing discussions with Staff and the EM&V WG.

C. Goal Setting Process

Additionally, as described in more detail in the Evaluation Framework, certain studies on
the Evaluation Studies List support the development of new Utility and State goals for
each triennium.

D. Evaluating Enerqy Savings

The CEA calls for the Board to require each electric and gas public utility to reduce the
use of electricity or natural gas, as appropriate, within its territory by its customers below
what would have otherwise been used.®* Additionally, N.J.S.A. 87.9(c) provides that a
public utility may apply all energy savings attributable to programs available to its
customers, including demand side management programs, other measures implemented
by the public utility, non-utility programs, including those available under EE programs in
existence on the date of enactment of the CEA, building codes, and other efficiency
standards in effect, to achieve the targets.

i. Technical Reference Manual (“TRM”)

The TRM is the compendium of algorithms and parameter assumptions that is used to
calculate resource savings — including electricity, natural gas, and other resource
savings — and energy and capacity and peak demand savings for technologies and
measures supported by the BPU and Ultilities. It is updated as needed to reflect the
addition of new measures, modifications to existing measures, changes to codes and
standards, and the results of evaluation studies. The TRM should be used consistently
statewide to assess program impacts and calculate energy and peak demand savings
consistent with BPU guidance. In particular, the TRM is used to estimate energy
savings in EE program filings, evaluate compliance in meeting the energy savings
goals in the CEA, and determine achievement of performance targets for the triennium.

In its October 12, 2022 Order updating and revising the Triennium 1 Framework, the
Board approved Staff's recommendation for the SWE, EM&V WG, and TRM
Committee to support the development of a comprehensive update of the TRM,
including input and feedback through a public stakeholder process, for the Board’s
consideration ahead of the commencement of Triennium 2 EE programs.®

As described in the Evaluation Framework, Staff recommends that a Triennial TRM
be established prior to the start of each triennium and that an Annual TRM Update be
completed in the intervening years. The TRM Committee has developed the

54 N.J.S.A. 48:3-87.9(a).

55 |n re the Implementation of P.L. 2018, c. 17 Regarding the Establishment of Energy Efficiency and Peak
Demand Reduction Programs, BPU Docket Nos. Q019010040 & Q020100684, Order dated October 12,
2022.
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recommended Triennial TRM for use in Utility and State filings and reports (“New
Jersey 2023 Triennial Technical Reference Manual”).%®

ii. Net-to-Gross (“NTG”) Factors

NTG ratios estimate the savings attributable to specific programs or measures, not
including free riders or spillover effects.

For Triennium 1, based on the CEA’s call for all attributable energy savings to be
calculated, as well as Staff’'s recommendation that using net savings to measure and
evaluate energy savings is appropriate, the Board adopted Staff’'s recommendation
that, in (1) calculating energy reductions resulting from EE and PDR programs and (2)
applying other permissible savings, State and utility program administrators should
report energy savings in both gross and net savings, and use net savings for all
aspects of program review, including compliance and cost-effectiveness testing.

While the Board accepted a NTG value of 1.0 for all programs in Triennium 1, the
Board also adopted Staff's recommendation to establish accurate NTG ratios to
ensure that program administrators are incented to design programs that maximize
savings attributable to those programs and account for free ridership and spillover
effects. Based on Board guidance, Staff and the EM&YV WG coordinated a study for
recommended NTG ratios to calculate net savings and inform planning for Triennium
2 programs (“NTG study”). This NTG study, “New Jersey Recommended Net-to-Gross
Ratios Overall Report,” submitted by NMR Group, Inc., is available on the NJCEP
website. %

For Triennium 2, after review and consideration of all of the public stakeholder
comments on the TRM and NTG (as summarized and responded to in Attachments D
and E, respectively), Staff recommends the Triennium 2 TRM, as provided in
Attachment C.

The recommended Triennium 2 TRM includes an appendix for NTG factors based on
the NTG study. The recommended Triennium 2 TRM also includes appendices on
realization rates, in-service rates, and other topics.

E. Benefit-Cost Analyses (“BCAs”) /| Cost-Effectiveness Testing

BCAs of EE programs calculate the benefits (including avoided energy costs and various
non-energy benefits) and costs (including incremental measure costs and program
administration costs) of the programs.

5 The Triennial TRM is available on the “Program Evaluations, Market Analysis and TRMs” page in the
“Technical Reference Manuals” section at https://www.njcleanenergy.com/main/public-reports-and-
library/market-analysis-protocols/market-analysis-baseline-studies/market-an.

5 The NTG study is available on the “Program Evaluations, Market Analysis and TRMs” page in the
“Technical Reference Manuals” section at https://www.njcleanenergy.com/main/public-reports-and-
library/market-analysis-protocols/market-analysis-baseline-studies/market-an.
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The CEA at N.J.S.A. 48:3-87.9(d)(2) states:

The energy efficiency programs and peak demand reduction programs shall have a
benefit-to-cost ratio greater than or equal to 1.0 at the portfolio level, considering
both economic and environmental factors, and shall be subject to review during the
stakeholder process established by the board pursuant to subsection f. of this
section. The methodology, assumptions, and data used to perform the benefit-to-
cost analysis shall be based upon publicly available sources and shall be subject to
stakeholder review and comment. A program may have a benefit-to-cost ratio of less
than 1.0 but may be appropriate to include within the portfolio if implementation of
the program is in the public interest, including, but not limited to, benefitting low-
income customers or promoting emerging energy efficiency technologies.

i. NJCT

Staff notes the CEA’s directive for EE and PDR programs to have a benefit-to-cost
ratio greater than or equal to 1.0 at the portfolio level and the CEA’s requirement that
the test consider both economic and environmental factors.

Prior to Triennium 1, the BPU based its BCA of EE programs on the California
Standard Practice Manual (“CSPM”), which defines five (5) main cost tests for the BCA
to align with the various perspectives of key stakeholders.5®

For Triennium 1, the Board adopted a primary cost-effectiveness test for the evaluation
of EE and PDR programs, which is called the interim New Jersey Cost Test. The
Board also required program planners and administrators to continue to report the
results of all five (5) CSPM tests for information purposes during Triennium 1. When
proposing the interim NJCT, Staff recognized that it might not include the full range of
possible non-energy impact benefits and costs that could be included in a primary test.

The Board directed Staff to ensure that the EM&V WG evaluate relevant non-energy
benefits and costs for inclusion in the NJCT, recommend third-party studies to further
evaluate and quantify non-energy impacts as needed, and recommend on an ongoing
basis additional non-energy benefits and costs to consider including in future updates
to the NJCT.

Specifically regarding avoided costs, the Board directed Staff to ensure that the EM&V
WG develop and recommend an approach to estimating avoided costs on a statewide
basis, using Utility-specific inputs where appropriate, for consideration by Staff.

For Triennium 2 and beyond, as described in the proposed Evaluation Framework,
Staff agrees with the SWE’s recommendation that the NJCT be updated prior to each
triennium through stakeholder input and Board approval.

During Triennium 1, the NJCT Committee evaluated and discussed potential priority
updates to the interim NJCT. For Triennium 2, the SWE provided a memo outlining
SWE’s recommended updates to the NJCT, including 22 recommendations for

58 These cost tests are the Participant Cost Test, Program Administrator Cost Test or Utility Test, Ratepayer
Impact Measure Test, Total Resource Cost Test, and Societal Cost Test.
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updates to the design, content, methodologies, and sources used to calculate values
contained in the NJCT. As part of this summary document, SWE recommended a
review of Utility submissions of avoided cost values and their derivation to illustrate
the values associated with the methodologies contained in SWE’s NJCT
recommendations. The Ultilities provided a spreadsheet of “NJ Sample Avoided Costs
— April 2023” toward this end.

Additionally, during Triennium 1, SWE provided a memo entitled “Non-Energy Benefits
/ Non-Energy Impacts (NEBs/NEIs): Analysis of Alternatives for Updates for the State
of New Jersey.”*

Further, during Triennium 1, the EM&V WG, through the Rutgers Center for Green
Building (“RCGB”), coordinated a study by DNV Energy Insights USA Inc. about
incremental measure costs (“IMCs”), which represent the difference in price to install
EE equipment compared to baseline equipment. The IMC study resulted in
recommended IMCs for all measures in the proposed Triennial TRM and prioritized
measures for future primary research. As noted in the “NJCT Recommendations
Summary,” the NJCT Committee recommended incorporation of the IMC values into
the NJCT. The recommended IMC values and an accompanying memo are available
on the NJCEP website.®°

For Triennium 2, after review and consideration of the public stakeholder comments
(as summarized and responded to by Staff in Attachments G and H), Staff
recommends the Triennium 2 NJCT, as provided in Attachment F. This Triennium 2
NJCT includes some but not all of the changes included in Staffs EM&V straw
proposal, and also incorporates many but not all of the changes suggested by
stakeholders. Staff believes that this Triennium 2 NJCT strikes a balanced and
reasonable approach to accounting for the costs and benefits of EE programs and
notes that the EM&V WG and NJCT Committee will continue to identify, research, and
evaluate future changes to the NJCT.

VIll. REPORTING REQUIREMENTS

A. Utility Reports

Staff recommends that the Utilities submit public reports to the Board according to the
reporting framework outlined below. Staff recommends that Staff issue standard report
formats in collaboration with the Utilities through the EM&V WG. All public reports will be
available to any interested party on the NJCEP website.®! Staff further recommends that

59 The NEBs memo is available on the “Program Evaluations, Market Analysis and TRMs” page in the “Cost
Effectiveness Analysis & Avoided Cost” section at https://www.njcleanenergy.com/main/public-reports-and-
library/market-analysis-protocols/market-analysis-baseline-studies/market-an.

80 The IMC values and memo are available on the “Program Evaluations, Market Analysis and TRMs” page
in the “Cost Effectiveness Analysis & Avoided Cost” section at https://www.njcleanenergy.com/main/public-
reports-and-library/market-analysis-protocols/market-analysis-baseline-studies/market-an.

61 These progress reports will be available on the “Financial & Energy Savings Reports” page at
https://www.njcleanenergy.com/main/public-reports-and-library/financial-reports/clean-energy-program-

financial-reports.

31 BPU DOCKET NOS. Q019010040,
Q023030150, & Q017091004


https://www.njcleanenergy.com/main/public-reports-and-library/market-analysis-protocols/market-analysis-baseline-studies/market-an
https://www.njcleanenergy.com/main/public-reports-and-library/market-analysis-protocols/market-analysis-baseline-studies/market-an
https://www.njcleanenergy.com/main/public-reports-and-library/market-analysis-protocols/market-analysis-baseline-studies/market-an
https://www.njcleanenergy.com/main/public-reports-and-library/market-analysis-protocols/market-analysis-baseline-studies/market-an
https://www.njcleanenergy.com/main/public-reports-and-library/financial-reports/clean-energy-program-financial-reports
https://www.njcleanenergy.com/main/public-reports-and-library/financial-reports/clean-energy-program-financial-reports

Agenda Date: 5/24/23
Agenda ltem: 8B

the Board provide Staff with the flexibility to adjust the reporting due dates when
necessary.

i.  Quarterly Progress Reports

No later than 60 days following the end of each quarter, the Utility shall submit a user-
friendly, public report in spreadsheet format on the following program-level parameters
compared to program projections and goals:

¢ Annual, lifetime, and peak energy savings

e Number of program participants: total, low- to moderate-income, OBC, and
small commercial

o Program expenditures

ii. Annual Progress Reports

No later than 150 days following the end of each program year, the Utility shall submit
a user-friendly, public report, with accompanying spreadsheet(s), that includes the
same program-level data as those that are included in the quarterly reports. The
annual report shall show overall progress and performance of programs that are
seasonal or cyclical in nature. In addition, the annual report shall include the following:

o A progress/performance narrative that provides an overview of program
performance

e A narrative about customer participation and incentives paid

e The Utility program administrator’s initial and final benefit-cost test results for
the programs and portfolio (as defined in Section V of the MFRs)

e Assessment of the portfolio’s compliance with the targets established pursuant
to the QPIs (addressed in Section VII of the MFRs)

¢ Any proposed changes or additions for the next year or cycle

If requested, the Utilities will provide end use, measure level, and/or other program
data within 30 days to Staff.

iii. Triennial Progress Reports
No later than 150 days following the end of the last year of the triennium, the Utility
shall submit a public report that takes the place of the annual report for that year. This

report will be identical to the annual report but will also review the portfolio’s data and
assess the portfolio’s success over the three-year program cycle.

B. State Reports

Staff recommends that State program administrators submit public reports consistent with
the Ultility reporting framework, as applicable to State programs.

C. Statewide Compilation Reports

Staff recommends that the State aggregate the data from Utility and State programs and
produce semi-annual and annual public reports on the performance and progress of all
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EE and PDR programs and include GHG emissions reductions. Semi-annual compilation
reports should aggregate the content provided in the quarterly reports, and annual
compilation reports should aggregate the content provided in the annual reports.

IX. TRIENNIAL REVIEW

Pursuant to the CEA at N.J.S.A. 48:3-87.9(c), the Board shall review each QPI every three
(3) years.

Staff recommends that, every three (3) years, ahead of each Utility filing cycle, Staff should
continue to undertake a triennial review process to review and provide recommendations on
the following for the subsequent triennium:

e Targets for overall Utility territory-specific annual energy use reduction of at least 2% for
electricity and at least 0.75% for natural gas that will apply until such time as all cost-
effective EE is achieved in the territory, pursuant to N.J.S.A. 48:3-87.9(a) (for each Utility
and each energy source)

o Targets for State program annual energy savings (for each Utility territory and
each energy source)
o Targets for Utility program annual energy savings (for each Utility territory and
each energy source)
QPIs (consistent for all Utilities and the State)
Weighting structure of QPIs (consistent for all Utilities)
Performance incentives and penalties mechanism
Cost recovery mechanisms
Program administration and design

X. STAKEHOLDER GROUPS
Utility Working Group (“UWG”)

Staff recommends utilizing the ongoing UWG (which is comprised of members from each of
the Utilities and Rate Counsel) meetings to further refine program design details. There will
also be ongoing stakeholder opportunities for the public to provide feedback coordinated by
Staff.

Staff also recommends continuing to utilize the following working groups and committees.

Workforce Development Working Group (“WFD WG”): The WFD WG comprises Staff,
Rate Counsel, the Utilities, EE suppliers, job training institutions and organizations, equity
stakeholders, other State and local agencies, and organizations and representatives from
the other EE working groups as appropriate. This working group develops recommendations
for coordinated and collaborative workforce development and job training pathways and
pipelines statewide, with a focus on providing economic opportunities for underrepresented
and socially or economically disadvantaged individuals. Underrepresented and socially or
economically disadvantaged individuals may include women, people of color, veterans,
disabled, and formerly incarcerated individuals, as well as those who are unemployed,
underemployed, or low- and moderate-income. Programs may include contractor and
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subcontractor coaching and mentoring of underrepresented, disadvantaged, and small
business enterprises.

Equity Working Group (“EWG”): The EWG comprises stakeholders from representative
organizations across the state familiar with the intersection of energy, equity, and health
issues, as well as representatives from each of the other working groups. This working
group is responsible for developing recommendations for integrating equity metrics and
approaches in EE and PDR programs for Utility-run and State-run programs. The EWG
collaborates with the Supplier Diversity Development Council on recommendations for
increasing economic development opportunities for minority-, women-, and veteran-owned
businesses, including through, but not limited to, procurement policies for contractors and
subcontractors.

Evaluation, Measurement, and Verification Working Group (“EM&V WG?”): As
described in Section VII(A) above, as facilitated by the SWE, the EM&V WG brings together
Staff, Rate Counsel, and the Ultilities — with technical evaluation contractors, program
implementation contractors, and representatives from the other EE working groups as
appropriate to provide guidance and input on relevant issues — to collaborate to develop a
standard, transparent, and replicable approach for evaluating, measuring, and verifying the
results of EE and PDR programs implemented pursuant to the CEA. As part of this standard
statewide approach, the State and Ultilities are held to the same accountability standards
through collaboratively developed plans, schedules, procedures, guidelines, and
requirements for program administrators. The EM&V WG share associated data, as
appropriate, consider best practices from other jurisdictions, and facilitate the necessary
stakeholder processes related to the State’s EM&V policies. The EM&V WG is highly
deliberative and advisory regarding key EM&V plans and recommendations, and provides
recommendations to Staff, with the Board retaining ultimate decision-making authority.

The EM&V WG establishes committees as needed on targeted issues. The current
committees are the TRM Committee, NJCT Committee, and Guidelines Committee, with
each comprising various members of the EM&V WG. Please see Sections VII(D) and VII(E)
above for more detail. Staff recommends increasing the frequency of EM&V WG updates
and discussions with public stakeholders through EE stakeholder meetings.

Marketing Working Group (“MWG”): The MWG consists of the State and Ultilities, as well
as any relevant partners, and works to promote the programs and the benefits of
participation in the programs through coordinated messaging about core programs and a
simplified experience for customers and contractors. Utilities and Staff engage in a
collaborative effort in branding, messaging, and promotion of all Utility- and State-led
programs, including in the provision of program materials in Spanish and other languages
other than English. Staff leverages State resources to promote general awareness of EE
and other clean energy opportunities in New Jersey while the Utilities and State program
administrator market specific programs and initiatives to customers in a more targeted
fashion.
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DISCUSSION AND FINDINGS

The Board FINDS that the processes utilized in developing Staff's recommendations were
appropriate and provided stakeholders and interested members of the public with adequate notice
and opportunity to comment.

The Board has reviewed the stakeholder comments and Staff's recommendations. The Board
FINDS that Staff's recommendations will benefit New Jersey’s residents, energy users,
ratepayers, and electric and gas public utilities and are consistent with the goals of the Clean
Energy Act, the EMP, and other relevant laws and policy authorities. Therefore, the Board
HEREBY APPROVES Staff's recommendations, with specific directives included below.

I. Program Administration

A. Program Years

The Board ACCEPTS Staff’'s recommendation that Triennium 2 comprise the following three (3)
program years:

PY25: July 1, 2024—June 30, 2025
PY26: July 1, 2025—-June 30, 2026
PY27: July 1, 2026—June 30, 2027

B. Utility-Led Programs
i.  Utility Core Programs

The Board DIRECTS the Utilities to administer a suite of core programs that serve the residential,
multifamily, and C&l sectors in the manner detailed above and that are consistently available
throughout New Jersey, as recommended by Staff. @ The Board ACCEPTS Staff's
recommendations that the Ultilities shall ensure that all programs provide comprehensive EE
opportunities for existing buildings, including, where appropriate, in-depth energy assessments
and incentives for whole building EE and electrification solutions, as detailed above. In particular,
the Board DIRECTS the Utilities to include specific opportunities for LMl and OBC customers,
including tenants, in residential and multifamily programs, as well as for small commercial
customers and public entities, as detailed above. In addition, the Board ACCEPTS Staff's
recommendation that the Utilities be allowed to propose to administer Comfort Partners and notes
that the Board intends to closely examine the Utilities’ proposals regarding net benefits and costs
to program participants and ratepayers, as well as continuation of sufficient budgets for the
program.

ii.  Additional Utility Initiatives (RESERVED)
iii. ~ Consistency in Program Elements and Design Standards

The Board DIRECTS the Ultilities to offer core programs that include coordinated program
elements, as recommended by Staff. The Board views these elements as important to ensure
consistency of core program delivery, which will streamline and ease participation by customers
and contractors, while advancing key policy goals such as improving access to programs by LMI
and OBC customers, and expanding opportunities for EE jobs for local, underrepresented, and
disadvantaged workers and businesses.
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The Board also DIRECTS Staff and the Utilities to continue to engage in a collaborative effort in
consistent branding, messaging, and promotion of all Utility- and State-led programs, including in
the provision of program materials in Spanish and other languages in addition to English.

iv.  Budgeting Based on Commitments

The Board ACCEPTS Staffs recommendation regarding Utility budgeting based on
commitments.

v.  Joint Utility Coordination

In areas where electric and gas service territories overlap, the Board DIRECTS the Ultilities to
design a program structure that results in coordinated, consistent delivery of programs among all
Utilities and allocates costs and energy savings appropriately based on the fuel type(s) treated
by EE measures. The Board also DIRECTS the Ultilities to continue to jointly plan and coordinate
budgets in overlapping Utility territories, as recommended by Staff.

vi.  Flexibility

Regarding adjustments to program budgets and incentives, the Board continues to seek to strike
a balance between allowing Utilities sufficient freedom to quickly make adjustments in response
to changing market demands, on the one hand, at the same time as retaining Staff and Board
review of changes above certain thresholds. The Board therefore ADOPTS Staff’'s
recommendations on budget and incentive adjustments to Utility-led programs.

C. State-Led Programs and Initiatives

The Board ACCEPTS Staffs recommendation for the State to administer a series of
complementary programs serving the market sectors and addressing the areas detailed above.

D. Workforce Development

The Board and Staff should continue to coordinate with State agencies and other entities to
develop statewide workforce development pathways and other initiatives, including for local,
underrepresented, and disadvantaged individuals and communities. The Board ACCEPTS
Staff’'s recommendation that the Utilities work in collaboration with the Workforce Development
Working Group to support the continued development and implementation of workforce
development and job training partnerships and pipelines that recruit, train, and employ residents
for EE jobs. More specifically, the Board ACCEPTS Staff’'s recommendations, which include
pursuing a complementary approach between State-funded and Utility-funded initiatives, with
State support for competitive grants to community-based organizations to provide core
employment and training services (including wrap-around supportive services) and intensive
employment and training services (including on-the-job training placements), as well as Utility-
funded training programs developed in consultation with the EE Workforce Development Working
Group.

E. Coordination Between Utility-Led and State-Led Programs

When Utility-led and State-led programs overlap in their service to the same customers, program
administrators should collaborate with the goal of achieving coordinated, streamlined program
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delivery for customers. The Board therefore ACCEPTS Staff's recommendation and DIRECTS
program administrators of Utility-led and State-led programs to coordinate and adjust their
respective program rules as needed to simplify the process for customers when the programs
overlap in their service to the same customers. The Board also ACCEPTS Staff's specific
recommendations regarding ESIP projects due to the importance of ensuring coordination on
projects that participate in both ESIP and Utility EE incentive programs.

Il. Program Funding

The Board AGREES with Staff that the State and Utilities should explore and pursue additional
State and federal funding that supports and complements New Jersey’s existing EE programs
and defrays burdens on ratepayers. Following the Board’s receipt of guidance from the U.S.
Department of Energy on Inflation Reduction Act funding for efficiency and electrification rebates,
the Board DIRECTS Staff and Utility and State program administrators to work with Rate Counsel
and other stakeholders to propose for feedback from public stakeholders how to most efficiently
and effectively leverage this additional funding to maximize the benefits of existing programs. The
Board DIRECTS Staff to work with program administrators and implement needed adjustments
to Utility and State program design and delivery that are consistent with the goals and
requirements of this Order.

Il. Goals, Targets, Performance Incentive Mechanism (Reserved)

IV. Filing Requirements

A. Utility Program Filings, MFRS

The Board FINDS that Staff's recommended revisions to the MFRs increase clarity and simplicity
in the requirements for program filing. The Board therefore ADOPTS the revised MFRs and
directs the Utilities to file three-year program petitions, as recommended by Staff, with consistent
organizational structures and common elements that will facilitate more streamlined review, by
October 2, 2023 for approval by the Board by May 1, 2024 and implementation beginning July 1,
2023.

B. State Program Filings

The Board recognizes the benefits of aligning plans for State-led programs with plans for Utility-
led programs for each three-year program cycle. The Board therefore ACCEPTS Staff’s
recommendations and DIRECTS Staff to work with NJCEP’s program administrator to develop
three-year NJCEP program plans based on the State’s performance targets in coordination with
Utility program administrators and stakeholders as appropriate, file those plans with the Board
every three (3) years as part of the NJCEP annual budget process, and update each three-year
plan on an annual basis to confirm each year’s program budget, subject to allocations based on
the CRA process.

C. Utility Annual Compliance Petitions
The Board DIRECTS each Utility to submit its annual compliance filing no later than 150 days

following the end of each program year, as recommended by Staff, and APPROVES Staff’s
recommendation that Staff may adjust the filing due date as appropriate.

37 BPU DOCKET NOS. Q019010040,
Q023030150, & Q017091004



Agenda Date: 5/24/23
Agenda ltem: 8B

V. Cost Recovery

A. Program Costs

The Board DIRECTS each Utility to annually file to recover on a full and current basis, through a
surcharge, all reasonable and prudent costs incurred as a result of EE and PDR programs,
including but not limited to recovery of and on capital investment.

B. Investment Treatment

Regarding investment treatment, the Board agrees with Staff's reasoning and ADOPTS Staff’s
recommendations on the following aspects of cost recovery of program investments: amortization
of program investments that aligns with the weighted average useful life of each Utility’s proposed
portfolio but not to exceed 10 years; no cap at this time on the customer distribution rates or
customer bills associated with program investments; and use of the capital structure established
in each Utility’s most recent base rate case as the carrying costs for program investments,
incorporating both the cost of debt and the ROE, with no basis point reduction on the ROE.

C. Lost Revenue Treatment

The Board ADOPTS Staff's recommendations that the Utilities be able to file for and recover
potential lost revenues in the amount that they can demonstrate were attributable to Utility-run EE
and PDR programs, using either an LRAM or CIP and limited through an earnings test. The Board
APPROVES Staff’'s recommendation to make no changes to the LRAM or CIP mechanisms at
this time but to explore potential changes as part of the next triennial review period. The Board
also ADOPTS Staff’'s recommendation and DIRECTS the Utilities to file a base rate case no later
than five (5) years after the commencement of an approved EE program in order to update usage
projections and reset lost revenues, as recommended.

VI. Energy Efficiency As a Resource

As part of the cost recovery for EE programs, the Board continues to be focused on ensuring
reasonable rates for ratepayers, especially those ratepayers funding the underlying cost of EE
programs. The Board ADOPTS Staff's recommendations related to EE as a resource in the PJM
FCM that the Board expects will result in benefits to New Jersey customers by obtaining revenues
that offset the cost EE programs. More specifically, the Board DIRECTS the public electric utility
companies to offer EE resources for program years within the Triennium 2 program cycle into the
eligible FCM BRAs. The Board also ALLOWS the public electric utility companies to offer EE
resources from core programs in program years that are beyond the currently approved three-
year budget for the EE/PDR programs, beginning with the 2026/2027 BRA, as recommended by
Staff. The Board ADOPTS Staff's recommendation that a Utility may seek a waiver of the
requirement based on the Utility’s assessment that such bidding would not be cost-effective.

VII. Evaluation, Measurement, and Verification

The Board ACCEPTS the TRM and NJCT for Triennium 2, as recommended by Staff. The Board
also notes that the Board will provide specific directives and guidance on the topic of net vs. gross
energy savings relative to assessment of compliance with CEA goals when it addresses the
remaining aspects of the Triennium 2 framework pertaining to goals, targets, and the performance
incentive mechanism.
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VIIl.  Reporting Requirements

The Board DIRECTS the Ultilities and Staff to submit public reports to the Board according to
Staff's recommendations for quarterly progress reports, annual progress reports, triennial
progress reports, and statewide compilation reports on the performance and progress of the EE
programs.

IX. Triennial Review

The Board DIRECTS Staff to continue to undertake a triennial review process, as recommended,
to review and establish metrics, the associated weighting structure, and utility and State
performance targets for each PY until all cost-effective energy efficiency has been achieved in a
given Utility territory. The Board also DIRECTS Staff to continue to use the triennial review
process to review the cost recovery mechanism, including the incentive and penalty structure,
program administration and design, and costs to achieve EE program goals.

X. Stakeholder Groups

The Board DIRECTS Staff to continue to use the following working groups and committees: (1)
Workforce Development Working Group, (2) Equity Working Group, (3) EM&V Working Group,
and (4) Marketing Working Group, as recommended by Staff. In particular, the Board ACCEPTS
Staff's recommendations to increase the frequency of EM&YV WG updates and discussions with
public stakeholders through EE stakeholder meetings.

Xl. Reqgulations

Overall, the Board sees the Triennium 2 EE framework as closely tracking the directives of the
CEA, as opposed to adding any new or additional requirements. The Board’s view is also that,
while the CEA expressly authorizes myriad aspects of this EE framework, and while many other
aspects of the framework are obviously inferable from the specific language of the CEA, the Board
acknowledges that certain requirements applicable to the regulated community of electric and gas
public utilities in the CEA necessitated clarification or explanation to facilitate compliance with the
CEA.

The Board also notes that stakeholders and interested parties have had multiple and ongoing
opportunities to review and comment on all facets of the EE framework and its requirements.

Taking all of these aspects of the EE framework into consideration, the Board DETERMINES that
the EE framework should be codified while the State, public utilities, and stakeholders continue
to collaborate to advance implementation of the CEA.

The Board therefore DIRECTS Staff to take necessary steps to immediately initiate a rulemaking
process to adopt the EE framework contained herein through administrative rules.
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The effective date of this order is June 5, 2023.
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In the Matter of the Implementation of P.L. 2018, c. 17, the New Jersey Clean Energy Act of
2018 Regarding the Establishment of Energy Efficiency and Peak Demand Reduction Programs
Docket No. Q019010040

In the Matter of the Implementation of P.L. 2018, c. 17, the New Jersey Clean Energy Act of
2018, Regarding the Second Triennium of Energy Efficiency and Peak Demand Reduction
Programs
Docket No. Q023030150

In the Matter of Electric Public Utilities and Gas Public Utilities Offering Energy Efficiency and
Conservation Programs, Investing in Class | Renewable Energy Resources and Offering Class |
Renewable Energy Programs in Their Respective Service Territories on a Regulated Basis
Pursuant to N.J.S.A. 48:3-98.1 and N.J.S.A. 48:3-87.9 — Minimum Filing Requirements
Docket No. Q017091004

MINIMUM FILING REQUIREMENTS FOR ENERGY EFFICIENCY AND RENEWABLE
ENERGY PETITIONS UNDER N.J.S.A. 48:3-98.1 AND N.J.S.A 48:3-87.9

General Filing Requirements
a. The utility shall provide a table of contents for each filing.

b. The utility shall provide with all filings, information and data pertaining to the specific
program proposed, as set forth in applicable sections of N.J.A.C. 14:1-5.11 and
N.J.A.C. 14:1-5.12.

c. All filings shall contain information and financial statements for the proposed
program(s) in accordance with the applicable Uniform System of Accounts that is set
forth in N.J.A.C. 14:1-5.12. The utility shall provide the accounts and account numbers
that will be utilized in booking the revenues, costs, expenses, and assets pertaining to
each proposed program so that they can be properly separated and allocated from
other regulated and/or other programs.

d. The utility shall provide supporting explanations, assumptions, calculations, and work
papers as necessary for each proposed program and cost recovery mechanism
petition filed under N.J.S.A. 48:3-98.1. The utility shall provide electronic copies of
such supporting information, with all inputs and formulae intact, where applicable.

e. The filing shall include testimony supporting the petition, including all proposed
programs.

f. For any proposed program, the utility shall be subject to the requirements in this and
all subsequent Sections. If compliance with Section V and VI of these requirements
would not be feasible for a particular program or sub-program, the utility may request
an exemption but must demonstrate why such exemption should be granted.
Examples of historical situations that have qualified for exemption include pilot
programs, programs that had an educational or policy goal rather than resource

BPU DOCKET NOS. Q01901040,
Q023030150, & Q017091004



Agenda Date: 5/24/23
Agenda ltem: 8B

Attachment A

acquisition focus, and programs that introduced novel ideas where documentation
supporting estimated costs/benefits may not be easily produced.

g. If the utility is filing for an increase in rates, charges, etc. or for approval of a program
that may increase rates/changes to ratepayers in the future, the utility shall include a
draft public notice with the petition and proposed publication dates.

Il. Program Description

a. The utility shall provide a detailed description of each proposed program for which the
utility seeks approval, including, if applicable:

i.
ii.
iii.
iv.
V.
Vi.

Vii.
viii.

Program description/design
Target market segment — including eligible customers, properties, and
measures/services — and eligibility requirements and processes
Existing incentives
Proposed incentive structure or incentive ranges, including incentive payment
processes and timeframes
Customer financing options
Contractor requirements and role: The utility shall provide a description of the
extent to which the utility intends to utilize employees, contractors, or both to
deliver the program(s). The utility shall also provide a description of contractor
requirements, including common application elements and training
requirements.
Estimated program participants, by year
Projections for energy savings and associated metrics for each program year
relative to the quantitative performance indicators in Section VII.
Program budget, by year
Projected program costs, by year, broken down into the following categories,
as applicable:

e capital cost;
utility administration;
marketing and outreach;
outside services;
incentives (including rebates and low- or no-interest loans);
inspections and quality control; and

e evaluation.
To the extent that the New Jersey Board of Public Utilities (“Board” or “BPU”)
directs New Jersey’s Clean Energy Program (“NJCEP”) to report additional
categories, the utility shall provide additional categories, as applicable.

Any workforce development and job training costs, health and safety costs,
and costs of outreach to community-based organizations shall be shown
separately.
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The utility shall provide the following information about the proposed portfolio:

i. Quality assurance and control standards and remediation policies: The utility
shall provide a detailed description of the process(es) for ensuring the quality
of the programs and resolving any customer complaints related to the
program(s).

ii. Plan for workforce development and job training partnerships and pipelines for
energy efficiency jobs, including for local, underrepresented, and
disadvantaged workers. The utility will also provide a description of how the
utility plans to engage with and support participation by minority-, women-, and
veteran-owned and other underrepresented businesses to ensure equitable
access to contracting opportunities under the proposed programs.

iii. Customer access to current and historic energy usage data

iv. Total budget summary, including an annual budget summary and joint budgets
with partner utilities

v. Benefit-cost analysis (as defined in Section V)

vi. The utility shall list its forecasted average cost to achieve each unit of energy
savings in each sector.

vii. Marketing plan: The utility shall provide a description of where and how the
proposed portfolio will be marketed or promoted to the sectors served by the
utility’s customer base, including coordinated customer outreach on core
programs with other utilities. This shall include an explanation of how the
specific services, along with prices, incentives, and energy bill savings for the
proposed portfolio, will be conveyed to customers, where available and
applicable. The marketing plan shall also include a description of any known
market barriers that may impact implementation and strategies to address
known market barriers.

In areas where gas and electric service territories overlap, the utility shall provide a
description of the program structure for coordinated, consistent delivery of programs
between the utilities and estimated coordinated budgets and allocation of costs and
energy savings between the utilities. The utility shall provide a description of how the
utilities coordinated their program assumptions and other factors that could influence
results for each coordinated program.

1. Additional Filing Information Applicable Only to Renewable Energy Projects

a.

b.

The utility shall propose the method for treatment of Renewable Energy Certificates
(“RECs”), including solar incentives, or any other renewable energy incentive
developed by the Board, including Greenhouse Gas Emissions Portfolio and Energy
Efficiency Portfolio Standards including ownership and use of the certificate revenue
stream(s).

The utility shall also propose the method for treatment of any air emission credits and
offsets, including Regional Greenhouse Gas Initiative carbon dioxide allowances and
offsets, including ownership and use of the certificate revenue stream(s). For
programs that are anticipated to reduce electricity sales in its service territory, the utility
shall quantify the expected associated annual savings in REC, solar incentive, and
any other renewable energy incentive costs.

3
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Cost Recovery Mechanism

a.

The utility shall provide appropriate financial data for the proposed program(s),
including estimated revenues, expenses, and capitalized investments for each of the
first three years of operations and at the beginning and end of each year of the three-
year period. The utility shall include pro forma income statements for the proposed
program(s) for each of the first three years of operations and actual or estimated
balance sheets at the beginning and end of each year of the three-year period.

The utility shall provide detailed spreadsheets of the accounting treatment of the
proposed cost recovery, including describing how costs will be amortized, which
accounts will be debited or credited each month, and how the costs will flow through
the proposed program cost recovery method.

The utility shall provide a detailed explanation, with all supporting documentation, of
the recovery mechanism it proposes to utilize for cost recovery of the proposed
program(s), including proposed recovery through the Societal Benefits Charge, a
separate clause established for these programs, base rate revenue requirements,
government funding reimbursement, retail margin, and/or other mechanisms.

The utility’s petition for approval, including proposed tariff sheets and other required
information, shall be verified as to its accuracy and shall be accompanied by a
certification of service demonstrating that the petition was served on the New Jersey
Division of Rate Counsel simultaneous to its submission to the Board.

The utility shall provide a rate impact summary by year for the proposed program(s)
and a cumulative rate impact summary by year for all approved and proposed
programs showing the impact of individual programs, based upon a revenue
requirement analysis that identifies all estimated program costs and revenues for each
proposed program on an annual basis. Such rate impacts shall be calculated for each
customer class. The utility shall also provide an annual bill impact summary by year
for each program, and an annual cumulative bill impact summary by year for all
approved and proposed programs showing bill impacts on a typical customer for each
class.

The utility shall provide, with supporting documentation, a detailed breakdown of the
total costs for the proposed program(s), identified by cost segment, consistent with the
program cost categories enumerated in Section ll(a)(x). This shall also include a
detailed analysis and breakdown and separation of the embedded and incremental
costs that will be incurred to provide the services under the proposed program(s), with
all supporting documentation. Embedded costs are costs that are provided for in the
utility’s base rates or through another rate mechanism. Incremental costs are costs
associated with or created by the proposed program that are not provided for in base
rates or another rate mechanism.

The utility shall provide a detailed revenue requirement analysis that clearly identifies
all estimated annual program costs and revenues for the proposed program(s),
including effects upon rate base and pro forma income calculations.
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The utility shall provide, with supporting documentation: (i) a calculation of its current
capital structure, as well as its calculation of the capital structure approved by the
Board in its most recent electric and/or gas base rate cases, and (ii) a statement as to
its allowed overall rate of return approved by the Board in its most recent electric
and/or gas base rate cases.

If the utility is seeking carrying costs for a proposed program, the filing shall include a
description of the methodology, capital structure, and capital cost rates used by the
utility. A utility seeking performance incentives shall provide all supporting
justifications and rationales for the incentives, along with supporting documentation,
assumptions, and calculations. Utilities that have approved rate mechanisms or
incentive treatment from previous cases and are not seeking a modification of such
treatment through the current filing are not subject to this requirement.

Benefit-Cost Analysis

a.

The utility shall conduct a benefit-cost analysis of the programs and portfolio using the
most recent New Jersey Cost Test, including its most recent avoided cost
methodologies, as a primary test. In addition, the utility shall conduct benefit-cost
analysis using the Participant Cost Test, Program Administrator Cost Test, Ratepayer
Impact Measure Test, Total Resource Cost Test, and Societal Cost Test that assesses
all program costs and benefits from a societal perspective i.e., that includes the
combined financial costs and benefits realized by the utility and the customer as
defined in the then-current version of the California Standard Practice Manual. The
utility may also provide any additional benefit-cost analysis that it believes appropriate
with supporting rationales and documentation.

The utility must demonstrate how the results of the tests in Section V(a) support Board
approval of the proposed program(s), including how the programs are designed to
achieve a benefit-to-cost ratio greater than or equal to 1.0 at the portfolio level when
using the New Jersey Cost Test.

Renewable energy programs, workforce development and job training costs, health
and safety measures, and outreach to community-based organizations shall not be
subject to a benefit-cost test, but the utility must estimate all direct and indirect benefits
resulting from such a proposed program as well as provide the projected costs.

The level of energy and capacity savings shall be calculated using the most recent
Technical Reference Manual approved by the Board. To the extent that a protocol
does not exist or an alternative protocol is proposed for a filed program, the utility must
submit a savings methodology for the program or contemplated measure for approval
by the Board.

For calculation of energy and capacity savings, as well as for cost effectiveness
calculations, the utility shall apply the applicable net-to-gross (“NTG”) ratio and
realization rates provided in the current Technical Reference Manual. To the extent
that a NTG value does not exist or an alternative NTG value is proposed for a filed
program, the utility must submit a NTG value for the program or contemplated measure
for approval by the Board.
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Evaluation, Measurement, and Verification (‘EM&V”)

a.

The utility shall describe the methodology, processes, and strategies for monitoring
and improving program and portfolio performance related to the utility’s targets
established pursuant to the Quantitative Performance Indicators (“QPIs”) in Section
VII. The utility shall confirm that these methodologies, processes, and strategies
conform with the current New Jersey EM&V guidance documents and standards. The
utility shall also provide an EM&V budget consistent with the current New Jersey
EM&V guidance documents and standards.

Quantitative Performance Indicators: Targets

a.

The utility shall file QPI target values based on the metrics applicable to each program
year of the three-year program filing cycle.

The utility shall provide a description of how the proposed portfolio achieves the targets
established for each utility pursuant to the QPIs outlined in the BPU’s most recent
Energy Efficiency Framework Order, as applicable for each program year:

Reporting Plan: The utility shall comply with the reporting requirements as outlined in the
BPU’s most recent Energy Efficiency Framework Order.
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In the Matter of the Implementation of P.L. 2018, c. 17, the New Jersey Clean Energy Act of
2018, Regarding the Establishment of Energy Efficiency and Peak Demand Reduction
Programs, Docket No. Q019010040

In the Matter of the Implementation of P.L. 2018, c. 17, the New Jersey Clean Energy Act of
2018, Regarding the Second Triennium of Energy Efficiency and Peak Demand Reduction
Programs, Docket No. Q023030150

In the Matter of Electric Public Utilities and Gas Public Utilities Offering Energy Efficiency and
Conservation Programs, Investing in Class | Renewable Energy Resources and Offering Class |
Renewable Energy Programs in Their Respective Service Territories on a Regulated Basis
Pursuant to N.J.S.A. 48:3-98.1 and N.J.S.A. 48:3-87.9 — Minimum Filing Requirements,

Docket No. Q017091004

STAFF RESPONSES TO STAKEHOLDER COMMENTS ON STRAW PROPOSAL

LIST OF COMMENTERS

Aeroseal
Building Performance Association (“BPA”)

Ceres and members of the Business for Innovative Climate Energy Policy Network (“Ceres”)

Dandelion

Franklin Energy

Energy Efficiency Alliance of New Jersey (“EEA-NJ”)
Google LLC (“Google Nest”)

Mr. Robert Erickson (“Mr. Erickson”)

MaGrann

Honeywell

Jersey Central Power & Light Company (‘JCP&L”)

Ms. Patricia Miller (“Ms. Miller”)

Natural Resources Defense Council (“NRDC”)

NJ 50x30 Building Electrification (“NJ 50x30”)

New Jersey Business & Industry Association (“NJBIA”)
New Jersey Division of Rate Counsel (“Rate Counsel”)
New Jersey Large Energy Users Coalition (“NJLEUC”)
New Jersey Natural Gas Company (“NJNG”)

New Jersey Utilities Association (“NJUA”)

Northeast Energy Efficiency Partnerships (“NEEP”)
Public Service Electric & Gas Company (“PSE&G”)
Recurve

Rockland Electric Company (“RECQO”)

South Jersey Industries Utilities (“SJIU”)

Span, Inc. (“SPAN”)

Tri-State Light & Energy (“TSLE”)

Uplight

Mr. Michael Winka (“Mr. Winka”)
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GENERAL COMMENTS

Comments: Rate Counsel recognized that the first straw proposal circulated by Staff (on
program administration and design, filing and reporting requirements, cost recovery, and energy
efficiency as a resource) was the product of extensive and detailed stakeholder process, in which
Rate Counsel was a participant. Rate Counsel noted that, although not all aspects of this straw
proposal are consistent with Rate Counsel’s policy preferences, Rate Counsel views them as
representing a balancing of interests toward full implementation of New Jersey’s diverse and
ambitious clean energy goals, including ensuring opportunity for participation by all customers,
reasonable extra support for low- and moderate-income (“LMI”) customers, and broad
opportunities for workforce and contracting partner participation for all New Jersey residents and
businesses. While expressing support for these goals, Rate Counsel emphasized the importance
of the Board maintaining low utility costs as a fundamental equity consideration for LMI customers
as New Jersey’s clean energy initiatives become increasingly ambitious and the State strives to
be a leader in combatting climate change. In particular, Rate Counsel urged the Board to be
mindful of how much of the costs of fostering a clean energy economy should be borne by
ratepayers as many initiatives may stray from traditional utility functions. On a related note, Rate
Counsel argued that, as clean energy technology evolves (noting as an example how compact
fluorescent lightbulbs have transitioned to light-emitting diode lightbulbs), ratepayers should not
bear the burden of paying for assets that become obsolete long before their anticipated useful
lives have ended and therefore become stranded costs. Rather, Rate Counsel argued that
ratepayers should pay for investments that directly support the provision of energy that they need
on a least-cost basis, including proven strategies for saving energy and reducing their bills.

NJUA noted that the Utilities have learned a great deal during the first half of Triennium 1 as the
Utilities worked to transfer the maijority of the energy efficiency (“EE”) programs previously offered
by New Jersey’s Clean Energy Program (“NJCEP”) to Utility management. The Utilities noted
that they are proud to have expanded the portfolio to include new programs and features across
the state, including elements like financing or on-bill repayment and supplemental incentives for
LMI customers to make EE more accessible to everyone. NJUA expressed general support for
the first straw proposal.

PSE&G expressed appreciation for Staff’'s hard work on the first and second straw proposals, with
particular appreciation for the time spent in working groups and other forums engaging with the
Utilities and other stakeholders related to Triennium 2.

Franklin Energy expressed that it stands in support of the BPU, its staff, and the overall program
goals, as they have seen several states across the country move the needle toward net zero
through such efforts.

SPAN supported the direction and intent of the straw proposal.

NRDC characterized New Jersey’s EE programs as a cornerstone of New Jersey’s clean energy
policy, offered praise for the great success in the past three years of rapidly expanding EE and
conservation programs, and opined that the Triennium 2 programs should now be harmonized
with the broader clean energy landscape in New Jersey. NRDC recommended that the Triennium
2 straw proposal should clearly articulate that EO 316 and broader State energy policy are the
starting point for Triennium 2 program priorities, strategies, and design.
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NJ 50x30 asserted that EE and PDR programs need to be managed and delivered in an integrated
manner along with the Board’s electric vehicle (“EV”) and solar/storage programs, especially for
low-income households in environmentally disadvantaged areas, in order to meet the State’s
100% clean energy goals. NJ 50x30 also stated that the Board should require the Ultilities to
provide general information and specific program rebates about State and federal EV and
solar/battery incentives.

Mr. Winka also called for coordinated delivery of the Utility EE and PDR programs as an integral
part of a fully integrated, holistic clean energy initiative approach, especially for low-income
households, that includes high efficiency buildings and vehicles through advanced building and
transportation electrification powered by renewable energy with storage and connected through
grid-interactive efficient buildings.

Response: Staff appreciates the general support for Staff’'s proposals.

Staff acknowledges Rate Counsel’s and the Utilities’ deep and thoughtful engagement in the
stakeholder process that produced Triennium 2 straw proposals that were designed to build on
the experiences and lessons learned from the first half of Triennium 1 as the Board continues to
strive to support achievement of New Jersey’s ambitious clean energy goals in a balanced,
thoughtful, and thorough manner.

Staff appreciates NRDC’s comments and recommendations calling for more context about New
Jersey’s broader clean energy policy landscape, which is included in the Board Order adopting
certain aspects of the Triennium 2 framework.

Staff also acknowledges NJ 50x30’s and Mr. Winka’s vision of a fully integrated approach to
advancing clean energy in New Jersey, including through buildings. Staff also imagines that the
commenters understand the challenges in State government with getting to full integration but
looks forward to continuing discussion to identify ways and methods to facilitate increasing
integration of State-supported strategies over time, including through the work of the Clean
Buildings Working Group and possible future proceedings on demand response and advanced
metering infrastructure (“AMI”).

I. PROGRAM ADMINISTRATION
A. Program Years (“PYs”)
Comments: Staff received no specific comments on this topic.
B. Utility-Led Programs
i. Utility Core Programs
Comments: PSE&G stated support for the proposal that the Utilities continue to
implement all of the programs currently offered within the Utility program portfolio,
noted their success in implementing these programs during Triennium 1, and

expressed confidence in their ability to continue to maximize EE through Ultility
administration of the EE programs.
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NEEP suggested that BPU should consider statewide alignment of Ultility core
programs to ensure equitable access to program benefits and incentives for all
residents of the State.

While acknowledging that Utility flexibility is important in program design, Aeroseal
suggested that, to support achievement of New Jersey’s Clean Energy Act of 2018
(“CEA”) and New Jersey’s Energy Master Plan (“EMP”) goals on the path toward
decarbonization, maximize ratepayer benefits, and maintain energy affordability,
BPU should require Utilities to prioritize a set of core EE programs and measures to
be offered in homes and businesses. They noted Connecticut’s Advanced Duct
Sealing rebate program as a potential model. Second, Aeroseal stated that the BPU
should encourage Utilities to update program offerings and delivery mechanisms to
achieve more meaningful energy savings in the multifamily sector. For example,
Aeroseal noted that the Utilities should work with landlords to take advantage of
turnover to comprehensively weatherize multifamily units.  Third, Aeroseal
recommended a rolling qualification process for contractor certification in order to
expand near-term participation and support high satisfaction, which are both critical
elements of EE program success. Fourth, Aeroseal stated that the BPU should
ensure that Utility programs, technical support, and incentives can layer into the
Comfort Partners and Whole House programs to support equity-eligible residents.

Aeroseal also asserted that Utility programs should take a whole-home, efficiency-
first approach to electrification by incentivizing the bundling efficiency and
electrification measures. More specifically, Aeroseal recommended that program
implementers offer higher financial incentives to homeowners, building owners, and
contractors to bundle building shell upgrades, such as duct and envelope sealing,
with complementary measures like heat pump installation in order to achieve deeper
energy and cost savings, improve participant comfort, ensure resident comfort and
acceptance of heat pump technology, and have greater potential to reduce energy
burdens and GHG emissions. Aeroseal also recommended that building shell
upgrades can be bundled with electrification-readiness measures that will enable
households to more affordably and efficiently electrify later.

Dandelion advocated that Triennium 2 programs should include whole-home
geothermal heat pump incentives of at least $15,000 per home or per ton incentives
of at least $2,000 per ton to appropriate incentivize geothermal systems for their full
EE benefits. Dandelion also noted that geothermal heat pump incentives should be
similarly integrated into the BPU’s new construction program.

EEA-NJ expressed appreciation for the inclusion of behavioral solutions as a core
principle in Triennium 2, describing it as a low-cost, data-driven measure that
provides individualized recommendations to save money and energy on customer
utility bills and complements the other residential core programs.

Recurve recommended that the Board include an expectation that Utility proposals
use the best practice of data-driven, meter-based customer targeting to deliver the
most cost-effective savings available, including for LMI customers. Recurve
asserted that meter-based targeting can identify customers with the highest savings
potential, provide insights into potential bill savings, and help mitigate the increased
energy burden from electrification. Recurve stated that using energy consumption
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data to develop customer parameters for high- and low-savers and sharing those
insights with participating contractors and aggregators supports them in delivering
measurable results.

SPAN strongly supported the inclusion of residential incentives for whole home EE
and electrification solutions as a Utility core program, noting that whole home
electrification is essential to meeting New Jersey’s emissions goal and supports the
transition of household appliances from natural gas to electricity and installing
rooftop solar, battery storage, and electric vehicle chargers. More specifically, SPAN
recommended that the Utilities develop incentives for panels, such as smart panels,
that can make-ready a home for whole-home electrification and serve as a facilitator
of whole-home demand response. SPAN asserted that smart panels are often the
least costly way to make homes ready for electrification. For example, SPAN
asserted that smart panel incentives for income-eligible customers can massively
reduce or eliminate the cost of or need for electrical upgrades. SPAN also noted
that, compared to basic panels, smart panels can reduce load across each individual
circuit, reducing peak demand on the grid. In addition, SPAN noted that smart
panels would not require smart meters or access to smart meter data because the
smart panel can calculate revenue-grade meter data independently due to its
visibility into every single load consumed by the home. Specifically, SPAN
recommended that customers should be able to easily bundle smart panel upgrades
with other related measures, such as the replacement of gas appliances and that
installers should be informed and incentivized to offer and install smart panels.

Uplight was pleased to see a continuation of the core programs for Utilities,
particularly online marketplaces and behavioral solutions, noting that having the
same or similar programs allows knowledge and participation in the programs to
grow over time. Additionally, Uplight stated that prioritizing LMI and multifamily
programs will be beneficial for those often underserved segments and stated that
there should be dedicated programs to reach these populations as well as specific
targeting and utilization of the residential core programs for LMI and multifamily
households.

NRDC recommended that the Triennium 2 framework should include more detailed
program requirements designed to achieve EO 316 targets rather than have
discussions about program design elements occur as part of the Utility plan filing
process, including because of the tight deadlines and limited stakeholder
participation in that process.

NJ 50x30 argued that Comfort Partners should also enable zero energy home
retrofits that include heat pump appliances, EV charging, and solar with storage.

Similarly, Mr. Winka asserted that Utilities should be required to develop zero energy
ready homes and zero energy ready small business retrofit programs that include
heat pump appliances, induction stoves, EV charging equipment, solar and storage,
electrical panel upgrades, and grid interactive building technologies as part of their
whole building EE programs. Ms. Miller called for building, EV, and solar/clean
energy programs to be designed and operated in a coordinated way for customers
and the grid.
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NJ 50x30, Ms. Miller, and Mr. Winka called for stronger incentives for building
electrification technologies. Ms. Miller called for sufficient funding to incentivize
customers to take efficiency and electrification steps and to fund the work necessary
for the Ultilities to run the programs and contractors to do the work. Ms. Miller argued
that current heat pump incentives are inadequate to affect consumer behavior. NJ
50x30 and Mr. Winka noted that the Utilities offer ASHP incentives ranging from
$600 to $1000 while the Mass Save program offers rebates up to $10,000 ($1,250
per ton) and the Conn Energize program offers rebates up to $15,000 ($1,000 per
ton). Similarly, Mr. Erickson recommended a large increase in cold climate heat
pump rebates by all electric Utilities, arguing that the current levels (estimated at less
than 15% of installed cost and much lower compared to Massachusetts,
Connecticut, and New York levels) are insufficient to swing any decision. Mr.
Erickson also called for larger incentives for electric heat pump water heaters,
electric heat pump clothes dryers, and induction ranges.

NJ 50x30 asserted that Atlantic City Electric Company (“ACE”), Public Service
Electric and Gas Company (“PSE&G”), and Rockland Electric Company (“RECO”)
do not offer GSHP incentives, while Jersey Central Power and Light Company
(“JCP&L”) offers a mere $1,500 GSHP rebate.

Additionally, NJ 50x30 called for strong incentives for multifamily electrification,
skewed based on income and geography; free audits; continuation of insulation and
Energy Star window and door replacements; and strong deployment measurement
programs

NJ 50x30, Mr. Erickson, and Ms. Miller recommended incentives for electrical
upgrades and panel work. More specifically, NJ 50x30 and Mr. Erickson
recommended a substantial electric panel upgrade rebate for 100 amp to 200+ amp
panel upgrades, with NJ 50x30 noting that these should take into account electrical
upgrades for future needs (e.g., more EV charging, other electric heat pump
appliances, induction stoves) and include meter and down lead if needed;
discontinuation of all natural gas or propane HVAC and appliance rebates;
discontinuation of “free” gas service line installation costs and new gas installations;
additional funding from the commercial gas rate base to support increased
electrification rebates;

Additionally, Mr. Erickson recommended ensuring 100% clean electricity by 2035
and sufficient grid reliability, capacity, and backup electric storage to handle peak
electric loads in summer and winter.

Response: Staff emphasizes that the intent of the Triennium 2 framework is to
ensure Statewide alignment of Utility core programs such that EE programs are
available Statewide but offered separately by each Utility. Staff appreciates the
recommendation for the Ultilities’ whole home program to advance zero energy home
retrofits. Staff also appreciates specific suggestions to prioritize and incentive
accordingly specific measures, including cold-climate heat pumps, heat pump water
heaters and clothes dryers, induction stoves, geothermal heat pumps, smart panels,
panel upgrades, and building shell upgrades, including duct and envelope sealing.
Staff understands the call for specific listings of ASHP and GSHP incentives and will
work with the Utilities to post these publicly. Staff notes that RECO offers GSHPs
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incentives as part of its Clean Heat Pilot program and that this program is helping to
inform the design of Staff’s forthcoming straw proposal for building decarbonization
start-up programs. Staff also appreciates the suggestions to more opportunistically
target the beneficiaries of the programs, including LMI and other underserved
customers, through tactics such as bundling measures and strategically timing
upgrades. These suggestions will be helpful to Staff, the Utilities, and other
stakeholders when reviewing Ultility program proposals and further refining the
details of these programs.

In particular, Staff plans to foster more dialogue with stakeholders about the Utilities’
proposals to inform the Board’s filing review process that will occur between October
2023 and May 2024. Staff notes that all of the Utilities will have public hearings
regarding their Triennium 2 proposed programs, which are open to all stakeholders,
and suggests that these are important fora through which stakeholders can provide
feedback to the Utilities and Staff about program details. In particular, Staff will work
with the Utilities to plan how best to use these public hearings, which may include
presentations designed to benefit stakeholders and more actively invite feedback.

Residential: LMI and Overburdened Communities (“OBC’’s)

Comments: Rate Counsel expressed appreciation for Staff's focus on ensuring that
LMI customers are offered enhanced opportunities and rebates to participate in
Utility and State EE programs and lower their energy bills. Rate Counsel also noted
that the New Jersey Cost Test (“NJCT”) and quantitative performance indicators
(“QPIs”) should be structured so that the Utilities are not penalized for aggressively
serving LMI customers.

Rate Counsel stated that it is imperative that LMI customers should not experience
undue additional burdens on their participation in EE programs, such as extensive
income verification requirements. For example, EE program application processes
should be streamlined so that ratepayers can be considered for multiple programs,
if applicable. Rate Counsel stated that the primary eligibility criterion should continue
to be household income relative to established standards but also characterized as
appropriate the current system of requiring only self-attestation of income eligibility
for customers who reside in LMI census tracts or overburdened communities.

Rate Counsel also stated its shared concern with Staff that lower-income tenants
could be harmed if Utility-funded EE improvements to their residences prompt
landlords to increase rent but noted that it is unclear how even a reasonable
restriction that could be an appropriate balancing of interests — such as asking
landlords in LMI and overburdened communities to commit to increasing rents by no
more than an applicable inflation index for three to five years as a condition of
receiving rebates — could be enforced.

NJUA noted the Utilities’ belief that streamlining enroliment for LMI customers can
make it easier to engage these customers and reduce the administrative efforts to
deliver the programs. The Ultilities suggested that the enhanced benefits offered to
LMI customers could also automatically apply to anyone residing in OBCs.

EEA-NJ emphasized the importance of best serving disadvantaged customers and
meaningfully addressing energy burden by ensuring that eligibility criteria do not
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unnecessarily restrict or create barriers for participation in LMI programs. To this
end, EEA-NJ recommended, in appropriate cases, allowing for the use of multiple
data sets to identify energy burden, including federal poverty guidelines, area
median income, census tract data, OBC designations, and other criteria.

Ceres noted that it was pleased to see the Board’s continued interest in learning how
to better served disadvantaged communities and low-income residents. Ceres
commented that modernizing and expanding the reach of public engagement and
education techniques will produce more equitable programs and can incorporate
more behavioral solutions for general energy optimization. Ceres provided
examples including offering workshops and webinars after 6 pm, providing additional
personnel to serve low-income customers, regularly reassessing call scripts and
providing them for stakeholder feedback, hosting focus groups and working with
community-based organizations on existing support and educational material
available to customers to obtain feedback on programs, offering public engagement
opportunities through bilingual and bicultural human translators for written and oral
communications, and using data and proactive communications to better identify,
serve, and provide eligibility and application information to limited-income
customers.

Ceres also stated that enhanced data sharing agreements between Utilities, State
agencies, and program implementers are crucial to ensuring that benefits reach low-
income customers by enabling outreach to more customers in need, mitigating
barriers to access, and supporting the customer experience while ensuring data
privacy and customer protection.

Regarding EE trade allies and contractors, including business owners and skilled
workers, Ceres asserted that information about state and national requirements and
guidelines regarding such topics as equity and fair skilled-worker compensation
should be made easily accessible, including through after-business-hour public
meetings and webinars.

Response: Staff appreciates Rate Counsel’s support for the current system of
enhanced incentives and financing terms for LMI customers, as well as for the
approach to eligibility that is based on location of primary residence and self-
attestation of income. In Triennium 1, the Utilities utilized the geographic-based
approach to eligibility for customers residing in LMI census tracts; the Utilities also
streamlined the eligibility process for customers who receive benefits from an
automatic qualifying program based on income.

Staff appreciates Rate Counsel's and the Utilities’ support to expand these equity
approaches in Triennium 2 by offering enhanced benefits to LMI and OBC customers
(i.e., including by allowing for eligibility based on location of residence and self-
attestation of income) and including in the QPIs a 10% weighting for lifetime energy
savings achieved by LMI and OBC customers.

Regarding EEA-NJ’s recommendation, Staff agrees and notes that the current set
of programs are already intended to accommodate multiple sources of income data
to determine income eligibility by including: 1) federal poverty guidelines (Comfort
Partners and Moderate-Income Weatherization programs); 2) census tract data
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(additional geographic-based approach to eligibility for Comfort Partners and
Moderate-Income Weatherization; 3) OBC designations based on census block data
(recommended for Triennium 2 as another additional geographic-based approach to
eligibility for Moderate-Income Weatherization); and 4) participation in other
automatic qualifying programs based on income. Staff also acknowledges that the
Utility programs may further evolve along with plans develop to implement the
Inflation Reduction Act efficiency and electrification rebates, which are anticipated to
be based on area median income.

While Staff is not aware of a way to ensure that LMl and OBC customers do not
experience rent increases as a direct result of EE improvements, Staff instead
recommends that Utility residential and multifamily programs seek to provide
benefits to tenants by offering no-cost and low-cost actions or improvements and
through strategies that may include educating building owners about the multiple
benefits of EE improvements and providing enhanced incentives and financing terms
when building owners undertake EE improvements that benefit LMI or OBC tenants.

Staff thanks Ceres for the suggestions about how to modernize and expand the
reach of public engagement and education techniques so as to produce more
equitable programs. Staff will keep these in mind as Staff continues to explore how
to expand opportunities for stakeholder engagement moving forward.

Residential: Comfort Partners

Comments: Regarding Staff’'s proposal that the Utilities assume full responsibility
for the Comfort Partners program, Rate Counsel expressed concern that the Board
could relinquish control over a program that serves ratepayers who are of the
greatest need and who generally have the highest barriers to participation in EE
programs. Rate Counsel also expressed concern about adding a full Utility return
on equity (“ROE”) on the cost of the program for the first time. On the other hand,
Rate Counsel noted that it sees a potential benefit of coordinating Comfort Partners
with other Utility programs, such as moderate-income weatherization, and reducing
the potential for customer confusion. Rate Counsel noted that coordinating with
other New Jersey agencies is key to addressing health and safety measures that
often must be completed prior to weatherization through Comfort Partners. Rate
Counsel stated that it would like to see evidence that the cost savings associated
with increased administrative and marketing efficiencies would more than outweigh
the additional cost of Utility profits associated with the program. Also, if the transfer
is permitted, Rate Counsel called for specific policies that would prevent the Utilities
from shifting funds out of the Comfort Partners program to other programs.

On behalf of the Utilities, NJUA commended Staff on the proposal to move Comfort
Partners to Utility management and expressed commitment to working with Staff and
stakeholders to continually increase access to energy savings opportunities for low-
income customers. The Utilities expressed their belief that there is a significant
advantage to combining Comfort Partners and the extremely similar Moderate-
Income Weatherization program. Namely, the Utilities would simplify the customer
journey for LMI customers by providing a single point of entry to EE programs and
assisting them in finding the best, lowest-cost opportunities for which they are
eligible, thereby removing barriers to adoption of EE by these customers. The
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Utilities stated that this streamlined pathway will create administrative efficiencies,
streamline marketing and messaging, and make it easier to engage with community
partners and potentially leverage federal funding. The Ultilities also noted the current
disconnect between the responsibility for the Comfort Partners budget, which was
under the State’s control through an annual Comfort Partners budget approval, and
the energy savings attributable to the program, which were included in the
assessment of energy savings by Utility programs in Triennium 1.

PSE&G expressed appreciation for Staff’'s proposal to move Comfort Partners to be
a fully Utility-administered program, arguing that it aligns with the State’s objectives
to better serve low-income customers with comprehensive EE options, would place
both the budgetary and savings responsibilities with the Utilities, and would allow the
Utilities to provide comprehensive options to all residential customers through a
streamlined experience.

NEEP noted the importance of ensuring adequate funding and programming for both
LMI participants. NEEP also noted that segmenting LMI programs would allow for
better coordination by breaking down programs by goals and sector served.

EEA-NJ asserted that Utility-run Comfort Partners programs delivered in
coordination with the Utilities’ moderate-income weatherization programs would
present a great opportunity to create a one-stop shop for customers and contractors,
provide benefits to program participants such as avoiding “eligibility cliffs,” and
simplify administration and application. At the same time, EEA-NJ recommended
that Comfort Partners and moderate-income weatherization programs remain
distinct and separate to ensure that Comfort Partners’ focus and funding remains
dedicated to serving low-income residents. Finally, EEA-NJ recommended that
Utilities with overlapping service territories should continue to coordinate with each
other and BPU on Comfort Partners budgets and services regarding stacking of
federal funding, coordination with other State programs, and fulfillment of EO 316 in
the most efficient, effective, and streamlined way possible.

Ceres commented that streamlining program information and administration will help
reduce customer confusion and increase program enroliment. More specifically,
Ceres expressed support for incorporating Comfort Partners into the Ultilities’
program portfolios to better streamline program access for New Jersey’s
underserved residents. Ceres also expressed interest in hearing more about the
possibility of incorporating Comfort Partners with the New Jersey Department of
Community Affairs’ Weatherization Assistance Program rather than the moderate-
income weatherization program to reduce possible eligibility confusion. Ceres also
expressed interest in hearing other stakeholder feedback on ways to make
njcleanenergy.com more engaging and accessible.

Franklin Energy commented that, in its experience, programs are most successful
when they are utility-led and feature an integrated, customer-centered, and
contractor-focused experience with services that coordinate all behind-the-meter
offerings. Franklin Energy expressed support for the transition of Comfort Partners
to the Utilities because it will create a one-stop-shop for customers and contractors
under the Utility-administered umbrella.
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Mr. Winka recommended that the Comfort Partners program, as well as the Whole
House Pilot program, should include coordinated and integrated delivery of whole
building EE upgrades, including shell measures, heat pump appliances, induction
stoves, EVs and charging, solar with storage or community solar, and grid interactive
building technologies. Mr. Winka also asserted that the Board should directly
manage Comfort Partners because of the Utilities’ building electrification conflict of
interest.

Response: Staff acknowledges that the Ultilities have been, for many years,
managing Comfort Partners based on their budgets and implementing the program
in their territories on a day-to-day basis with Board oversight. One of the purposes
of Staff's proposal to allow the Utilities to propose to include Comfort Partners in
Utility EE portfolios is to align the Utilities’ responsibility for both the budgeting and
energy savings pertaining to the program. Staff also views the potential benefits of
coordinating Comfort Partners with the Utilities’ moderate-income weatherization
programs, as noted by multiple commenters, and shares Rate Counsel’s interest in
seeing evidence that the cost savings associated with increased administrative and
marketing efficiencies would more than outweigh the additional costs associated
with including the program in Utility portfolios.

Staff also appreciates and agrees with the calls for Comfort Partners to remain a
strong focus within New Jersey’s EE programs in concentrating on low-income
customers and ensuring that they receive the benefits of EE. Staff is interested in
specific carve-outs and protections for Comfort Partners budgets — for example, by
permitting Utilities to increase designated funding for Comfort Partners as needed
but not reduce funding for the program within the triennium.

Multifamily

Comments: EEA-NJ recommended that the Board ensure that “incentives for whole
building EE and electrification solutions” are included across multifamily programs
as proposed for residential and C&l programs.

MaGrann encouraged clarification that the inclusion of incentives for whole building
electrification solutions under the residential and commercial and industrial (“C&l”)
Utility core programs will be available for multifamily properties.

Response: Staff thanks EEA-NJ and MaGrann for bringing attention to this and
notes that Staff's final recommendations clarify that multifamily programs should
provide program offerings comparable to those available to residential customers,
notably, incentives for whole home and building EE and electrification solutions,
including solutions that generate deep, long-lasting, and cost-effective energy
savings.

cé&l

Comments: TSLE urged the Board to remove the hurdle of the public bid
requirement for Utility programs, as they prohibit many public customers from
participating in the programs.
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Response: Staff appreciates the importance of the comment and notes that Staff
from multiple BPU divisions and the Division of Law have been working throughout
this triennium with the New Jersey Department of Community Affairs’ Division of
Local Government Services and Utilities to understand and address barriers to
participation by public entities (most notably, public schools and local, county, and
State government) in Utility programs. Staff is pursuing solutions that have the
potential to work within the one (1) year remaining in the current triennium. For
Triennium 2, Staff has recommended that the Utilities offer public sector program
pathways specifically designed to meet the unique needs of and requirements
associated with public sector customers and work with Staff to address any barriers
to participation by these customers.

ii. Additional Utility Initiatives

Comment: Franklin Energy argued that EE, building electrification, and demand
management solutions should be deployed in an integrated fashion under a single
set of program administrators. For example, Franklin Energy argued that
homeowners benefit from a simplified enrollment process through a one-stop-shop
model that gives customers one place to educate themselves on program offerings,
check qualifications, submit for rebates, and schedule installations.

TSLE stated that the Utilities should be directed to run pilots for decarbonization and
demand response (“DR”) immediately.

Response: Staff appreciates the recommendation for integrated, coordinated
program administration of multiple initiatives, including toward the end of
streamlining processes for customers.

Decarbonization Start-Up Programs

Comments: PSE&G expressed support for the proposal to include a
decarbonization start-up program as part of the EE framework, calling the installation
of energy efficient equipment for the decarbonization of buildings and equipment an
important step toward achieving the mandates set forth in EO 316 and the goals of
the CEA.

NEEP offered some recommendations on the decarbonization start-up programs,
while acknowledging that there will be more information to come from Staff. It
recommended a Statewide definition for weatherization, creating scalable
weatherization programs, including consumer education, ensuring quality
performance and installation, and incorporating grid flexibility measures.

NRDC asserted that the Triennium 2 programs should have as their core goal the
rapid decarbonization of the building sector by maximizing beneficial building
electrification and decreasing energy costs for New Jersey consumers, especially
LMI consumers, in alignment with the State’s economy-wide climate goals and
related efforts [e.g., wind, solar, EVs, future of gas proceeding, distribution planning,
data access] and Inflation Reduction Act (“IRA”) funding and through a robust,
inclusive, and comprehensive stakeholder process that helps to determine the goals,
objectives, program guidance, and requirements of the Triennium 2 programs.
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In addition to Mr. Winka’s more general comments about integrating clean energy
programs, increasing ASHP incentives, providing centralized information about
electrification technologies and incentives, and setting building electrification goals
(all of which are addressed in other sections), Mr. Winka also specifically suggested
including solar thermal heating in the building electrification straw proposal.

Response: Staff appreciates the comments and suggestions and looks forward to
further dialogue interested stakeholders about the remaining aspects of the
Triennium 2 framework that have yet to be proposed for public comment, including
regarding Triennium 2 goals, targets, performance incentives and penalties, building
decarbonization start-up programs, and demand response programs.

Demand Response Programs

Comments: PSE&G agreed with Staff's proposal to include DR programs as
required EE portfolio elements within the EE framework. PSE&G expressed concern
that Staff did not propose including energy storage as an optional demand
management resource and argued that the Board should allow the Utilities to
integrate energy conservation technologies — specifically, energy storage — and
thereby provide more holistic solutions that increase the overall uptake of EE and
renewable energy technologies.

NEEP offered some recommendations on the DR framework, while acknowledging
that there will be more information to come from Staff. It recommended coordinating
with stakeholders to establish statewide data transparency policies, including an
educational campaign to inform customers, including time-of-use rates that pay
customers to be part of the grid, and incentivizing the equitable adoption of smart
technologies.

EEA-NJ noted the lack of detail for the DR programs in the initial straw, appreciated
BPU’s recognition of this fact, stated that it looks forward to BPU’s additional
stakeholder progress on the topic, and commented that the process should provide
directives on how participation and coordination should be established prior to the
Utility filings. EEA-NJ offered its recommendation for including communication
pathways for wi-fi devices to participate in demand response both with and without
AMI. EEA-NJ suggested that DR enrollment can and should happen at the time of
a retrofit or when a customer purchases a smart thermostat on a Utility’s online
marketplace.

Google Nest asserted that there is tremendous untapped potential to enroll hundreds
of thousands of New Jersey residents with smart thermostats in paid DR programs
and allow them to contribute meaningfully to reducing peak demand during the next
triennium. Google Nest offered comments focused on how the Board can lower
barriers to participation and drive enrollment in DR programs while retaining existing
EE incentives to ensure that efficiency benefits are also captured. First, Google Nest
argued that the wide deployment of smart thermostats is critical because they are
an affordable solution for millions of households to save energy that otherwise would
not have the means to finance and install more expensive distributed energy
resources. Second, Google Nest argued that, with the right incentives and program
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design, smart thermostats could quickly serve as a critical new tool to manage peak
demand and reward households for participation. Third, Google Nest recommended
that the Board include smart thermostat DR programs, including specific minimum
filing requirements (“MFRs”) for Utilities’ DR programs, as part of Utility core
programs rather than as additional Utility-led initiatives so as to provide consistency
in design and ensure quick and successful scaling-up across the state.

Google Nest offered specific recommendations for a successful DR program: offer
a one-time enrollment payment to customers as well as a smaller, recurring payment
for customer retention; encourage pre-enroliment in DR programs at point of sale of
smart thermostats; enable stacking of EE and DR incentives; launch smart
thermostat DR programs without waiting for AMI deployment because smart
thermostats can independently measure runtime data.

Mr. Winka stated that the electric utilities should provide a managed EV charging
program that provides an optimal timeframe for charging EVs and a time of use off-
peak rate, at a minimum. He also stated that the electric utilities should develop a
rate structure that benefits small and medium-sized non-residential electric
customers to install battery storage in facilities that have or will install on-site
distributive solar systems.

Recurve supported Staff's recommendations encouraging Utilities to leverage the
investments in AMI to the fullest extent, noting that AMI is essential to enable
consistent and transparent calculation and adjudication of performance payments.

SPAN supported the proposal to include DR as part of Ultility initiatives. SPAN noted
that, as buildings electrify and further define and accentuate the load peak, DR will
become an increasingly important resource to manage peaks, including through
facilitation by intelligent, individual circuit control of a smart panel to avoid overloads
of the panel and the grid. SPAN recommended that, when a customer purchases a
smart panel from a marketplace or installer, the customer should be given the option
of pre-enrolling in a DR program.

Uplight appreciated the inclusion of Utility demand response programs in the straw
proposal, saying that they represent a large, cost-effective opportunity for generating
avoided costs that will save ratepayers money on their bills. Uplight also stated that
it would like to see more detailed guidelines to better inform the programs that
Utilities propose, including so that customers participate in them and can easily opt-
out of events or the program. Uplight suggested that the Board should encourage
the Ultilities to coordinate DR plans so as to allow for two outcomes from one
resource (e.g., DR resource can be used for both summer peak electric reduction
and peak gas reduction in the winter).

Response: Staff appreciates the comments and suggestions and looks forward to
further dialogue in response to the forthcoming straw proposal on this topic.

iii. Consistency in Program Elements and Design Standards

Comments: Rate Counsel expressed appreciation for attention to this goal, noted
that it has been an important element of the success of New Jersey’s reorganized
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EE service delivery paradigm, and called for the Ultilities, Staff, and all other
stakeholders to continue to share best practices and experience through the various
working groups to further standardize and improve EE service delivery throughout
the state. Rate Counsel also recommended joint Utility filings for core programs in
future triennia to ensure Utility coordination and similar experiences with programs
among ratepayers, as well as to streamline the Board’s approval process for EE
programs.

NJUA noted that the Utilities have invested significant time and effort over the past
few years to strive for a balance of coordination on the programs without sacrificing
the ability to recognize and address unique elements within their service territories.
The Utilities intend to continue to coordinate program design and delivery but
cautioned moderation in requiring all elements to be consistent.

Franklin Energy suggested that targeted marketing campaigns focused on educating
consumers and contractors, including diverse contractors in disadvantaged
communities that help them capitalize on rebate programs and maximize benefits
are necessary to generate greater awareness of the programs and increase levels
of enroliment and adoption.

Franklin Energy also commented that the Utilities should be able to reach customers
and present offers that vary by their differing customer bases. More specifically,
Franklin Energy recommended that the Ultilities should continue to be in constant
communication but also have the flexibility to pivot when necessary so that program
performance data can inform decisions to adjust incentive levels or go-to-market
strategies.

SPAN encouraged the Board to adopt a consistent program design and coordinate
marketing for common incentives across New Jersey, so as to avoid customer
confusion and reduce marketing costs. For example, SPAN suggested that the
Utilities could run a consolidated marketplace that aligns program structures and
incentives; provides customers with a one-stop-shop to understand incentives,
purchase products, and schedule installations; and includes benefits for LMI
customers.

Ms. Miller supported consistency among Ultilities in consumer process, upgrade
recommendations, and incentive amounts; recommended training for
contractors/trade allies and dealers about guidelines for recommendations, design
and sizing, incentives, and stocking related to electric heat pump appliances;
suggested a comprehensive marketing and education effort for consumers about the
advantages of clean energy. Similarly, Mr. Winka stated that the Board should
require all utilities to provide outreach and education related to building electrification
options through marketing, including cold climate heat pumps; provide an
independent, centralized, and detailed information program on heat pumps
technologies, costs and benefits, incentives, and financing. NJ 50x30 also stated
that the Board should make available through a centralized website information on
heat pump details, incentives around the state, and how to find a contractor (using
contractor-specific criteria such as number of processed rebates), as well as a
calculator and information on financing. NJ 50x30 also recommended that the gas
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Utilities should provide information on cold climate heat pumps to anyone pursuing
a new high-efficiency furnace or boiler rebate.

NJ 50x30 and Ms. Miller also called for program design to be exactly the same
among all of the Ultilities, including process for consumers, recommendations for
upgrades, and incentive dollar amounts.

Response: Staff acknowledges the ongoing efforts of the joint Utilities to coordinate
and collaborate on program design and delivery and agrees with multiple
commenters about the goal of continuing to strive to improve participation by and
experiences of customers’ throughout the State.

iv. Budgeting Based on Commitments

Comments: NJUA urged the Board to include language in the Triennium 2
framework order directing all Utilities to develop program plans and budgets based
on project commitments, consistent with the approach that NJCEP and the Utilities
have used in the past, to simplify the process of budget coordination. NJUA also
noted that the Utilities plan to work closely in planning Triennium 2 budgets and will
work to allocate budgets in overlapping territories in coordination with partner utilities
with the goal of accommodating all lead/partner project requests. At the same time,
NJUA cautioned that overlapping territory budgets cannot be considered final at any
point given changing participation trends and should be viewed as directional while
allowing the Utilities flexibility in actual budget implementation.

Response: Staff agrees with NJUA’s suggestion.
v. Joint Utility Coordination

Comments: Rate Counsel noted that coordination among Utilities in budgeting for
program delivery in overlapping Utility service territories was not successful in
Triennium 1 and should not be repeated. Rate Counsel recommended more specific
requirements for the Ultilities, which could include Utilities in overlapping territories
filing joint budgets for each program. Rate Counsel also called for the Utilities to
provide detail in their filings regarding the Statewide Coordinator, including software
and activities to be performed under contract, and argued that the Statewide
Coordinator should have independent oversight of budget inputs and alert Utilities of
risks of budget mismatches.

MaGrann agreed that there is a need for more successful coordination and
consistent delivery among the Utilities. MaGrann suggested that, in addition to the
points identified in the straw proposal, efforts could be made to ensure that
coordination between programs within the same Ulility (or between joint Utilities) is
leveraged to maximize participation and savings on a total project basis. For
example, active collaboration and cross training between programs could lead to
additional and more comprehensive solutions that ensure that all project
opportunities are identified and realized, during intake and site assessment
processes.
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Response: After consideration of Rate Counsel’s suggestion, Staff has adjusted its
recommendation to indicate that the Utilities should continue to jointly engage a
Statewide Coordinator system to facilitate the exchange of information and
coordinate implementation of programs in overlapping Utility territories by Lead and
Partner Utilities. Also, Staff recommends that Ultilities continue to jointly plan and
coordinate budgets in overlapping Ultility territories, with support from the Statewide
Coordinator system as appropriate, as well as to work cooperatively to identify and
address budget constraints between the Utilities through the Joint Budget Allocation
Committee (which has been established to monitor and manage program budget
coordination among the Utilities) and as set forth in the Utilities’ bilateral Memoranda
of Agreement.

Staff appreciates MaGrann’s suggestion to increase collaboration and cross-
pollination among programs and will keep this in mind when reviewing the details of
the Utility’s program proposals.

vi. Flexibility

Comments: Rate Counsel expressed its position that the parameters for budget
shifting within and among sectors in Triennium 1 struck an appropriate balance
between flexibility and accountability but, given the differences of opinion on this
balance and the work that went into reconciling them, Rate Counsel expressed
support for Staff’'s related proposals. Rate Counsel proposed specific alternative
language to address instances where a Utility program is at risk of being shut down
due to the budget being exhausted.

EEA-NJ and TSLE expressed support for the tiered structure for Utility budget
adjustments designed to provide appropriate flexibility and recommended including
clarification that the shifts in budgets are to be “once per 365-day period.”

Response: In response to Rate Counsel's suggested language, Staff’s
recommendations include edits to the footnote regarding budget shut downs to
require 30 days’ notification or as soon as possible in the event of exigent
circumstances.

Regarding EEA-NJ’s and TSLE'’s suggested language, Staff notes that the language
was written intentionally to allow a Utility to shift budgets one or more times up to
and including 25% or 10% of its total triennium budget (as applicable to shifts within
the same sector or out of a sector, respectively) within any 365-day period of time.

C. State-Led Programs and Initiatives

Comments: PSE&G stated its belief that there are benefits to having all EE programs,
including new construction and large energy user programs, offered through Utilities to
minimize customer confusion, streamline administration, and leverage the benefits of
Utility administration.

Aeroseal recommended incentivizing construction of high-performance and net-zero
buildings and noted that such an approach could be especially effective in reducing energy
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burden and creating healthier, safer, and more comfortable living spaces in affordable
housing.

NJ 50x30 and Mr.Winka recommended that the Board establish funding for and manage
zero energy homes programs, including one specifically for affordable homes in
coordination with the New Jersey Department of Community Affairs, that provide
incentives to build a new home, including heat pump appliances, EV charging, and solar
with storage. Mr. Winka noted additional technologies that should be included — induction
stoves, electric panel upgrades, and grid interactive building technologies — and that the
zero energy homes program for new homes should use Universal Service Funds. NJ
50x30 called for additional incentives for new construction built to super-efficient, passive
house standards, which reduce energy up to 80% in a building compared to conventional
construction.

Mr. Winka also commented that the Utilities and Board should detail specific initiatives in
addition to the “Quantification of energy savings from building energy codes,” such as
outreach and education to increase support to adopt zero energy building codes.

Response: The BPU has, and will, continue to manage a new construction program that
provides financial incentives for high-performance new buildings, including net zero / zero
energy buildings, passive homes, and special considerations for affordable housing. Staff
understands and appreciates PSE&G’s comment and notes that the next triennial review
can include discussion about future administration of EE programs.

In addition, Staff agrees that the State should assess the energy savings that result from
building energy codes and appliance standards initiatives. The State’s recently engaged
EE Evaluation Study Team has been assessing energy savings for Triennium 2 from New
Jersey’s appliance standards law. Regarding building energy codes, the Rutgers Center
for Green Building has been assessing energy savings for Triennium 2 from New Jersey’s
building energy codes. Moreover, Staff’'s recommendation for a State program to quantify
energy savings from building energy codes could be accompanied by State-led strategies
to increase energy savings through greater code compliance, such as through enhancing
and improving training for the architecture, engineering, and construction community and
local code officials.

D. Workforce Development

Comments: NJUA expressed support for Staff's proposed approach to coordinated
delivery of workforce development initiatives and stated that the Utilities look forward to
continuing to collaborate with Staff and other stakeholders on these efforts. NJUA
commented that it is critical for wrap-around services to be established and delivered
comprehensively throughout the state to ensure that local underrepresented, and
disadvantaged residents have the opportunity to participate in training programs that can
help launch clean energy careers.

PSE&G also expressed support for Staff's proposed approach to workforce development,
noting its belief that the approach will align with PSE&G’s Clean Energy Jobs Program,
describing the success of that program, and stating that PSE&G looks forward to
continuing to support the growth of New Jersey’s clean energy industry in Triennium 2.
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Dandelion asserted that workforce programs are critically important and should receive
significant funding and attention to meet workforce shortfalls in heat pump installations,
including through examination of existing licensing barriers.

NEEP first recommended creating a Statewide workforce plan that could establish existing
resources and goals to grow and sustain an EE and building decarbonization workforce
and establish standards that ensure state and/or regional consistency. Such a plan could
also include a stakeholder engagement process that allows residents, community
organizations, local businesses, and utilities/program implementers to identify
opportunities and needs, map existing resources, and identify ways to coordinate them.
Second, NEEP recommended an online contractor-led certification for whole home energy
retrofits and noted that NEEP is working to create a Total Energy Pathways Certificate
program, funded by the U.S. Department of Energy, to train contractors about how to
deliver whole home retrofit projects and offer Building Performance Institute certificates
upon completion of the training. Third, NEEP recommended equity-centered tracking
metrics to help set appropriate and achievable equity-related goals and track program
implementation to allow for adjustments, citing as examples the number of workers
trained, certified, and placed in jobs. NEEP offered its Identifying Equity Centered
Tracking Metrics report as a resource. Fourth, NEEP recommended establishing
minimum requirements for heat pump specifications, contractor certifications, and
insulation requirements to ensure quality installation and performance. NEEP offered
multiple resources on this topic as well.

Response: Staff appreciates the support for workforce programs and Staff’'s proposed
approach. Staff also thanks NEEP for the recommendations and resources on workforce
development. Regarding a Statewide workforce plan, Staff notes that Governor Murphy’s
Council on the Green Economy delivered a Green Jobs for a Sustainable Future report
(September 2022) that describes the current landscape of green jobs in the state,
assesses green job potential, and provides strategic recommendations to make future
green job growth transformative for New Jersey’s economy, including 2030 goals and a
12-month action plan. On a related note regarding Statewide resources and coordination,
the 2019 EMP (Goal 7.6) called for New Jersey to explore establishing a Clean Buildings
Hub to develop workforce training, awareness, and education for builders, architects,
contractors, engineers, real estate agents, and code enforcers in the most efficient
electrification, construction, and retrofit building techniques. Staff is currently exploring
BPU’s potential role in establishing and supporting this hub with partners including other
State agencies, the Rutgers Center for Green Building, the New Jersey Institute of
Technology’s Clean Energy Learning Center, and others.

E. Coordination Between Utility-Led and State-Led Programs
Comments: Staff received no specific comments on this topic.
PROGRAM FUNDING
Comments: Rate Counsel stated its belief that the IRA creates increased opportunities for
Utilities and the Board to seek out federal funding for EE programs and expressed its hope to

continue to work with the Board and Utilities to learn of opportunities to maximize federal
funding and reduce the amount that ratepayers pay for EE programs.
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NJUA expressed support for the inclusion of language related to potential program
modifications in order to leverage other funding opportunities, such as through the IRA, to
complement the Utility EE programs but also advocated for additional program modifications
to be collaboratively developed and discussed thoroughly given potential impacts to other
elements of the Utility programs, such as goals, QPI targets, and cost-effectiveness.

NEEP noted that, by identifying ways to braid funding for LMI programs, BPU and the Utilities
can implement initiatives to braid low-income incentives with other available state and federal
funding.

Aeroseal noted that BPU can direct Utilities to use IRA funding to complement Utility programs
and advance high-impact strategic measures such as duct sealing or heat pumps. Aeroseal
commented that the BPU and Utilities will play an important role in ensuring that these
measures are effectively layered to reduce up-front and operating costs for residents.

SPAN strongly encouraged New Jersey to commit to allowing IRA incentives to stack with
Utility EE incentives and to expeditiously determine how Ultilities and implementers can ensure
that customers can take advantage of the stacked incentives with minimal friction once federal
guidance is available. SPAN suggested that a uniform online system or interface should be
developed to enable installers to access state and federal rebates and to facilitate customers
to learn about programs, determine income eligibility, sign up for rebates, and schedule
installers. SPAN also noted that income qualification requirements among federal and state
programs (including Comfort Partners) should be aligned to minimize customer confusion.

NJ 50x30, Mr. Erickson, Ms. Miller, and Mr. Winka asserted that the BPU should provide IRA
incentives in addition to, not as a replacement of and with no reduction in, Utility EE/PDR
incentives, in a streamlined way for customers. Ms. Miller also noted that, since many non-
LMI customers will not receive IRA rebates, the State should ensure that they have sufficient
incentives to transition to electrification. Further, Ms. Miller noted that, while IRA includes
some annual maximum incentives amounts that may require customers to stage upgrades
over multiple years, state incentives should not require this staging.

Response: Staff agrees that the State and Utilities should explore and pursue additional
federal and state funding to support and complement New Jersey’s existing EE programs and
defray burdens on ratepayers. Regarding federal funding, BPU, as New Jersey’s State
Energy Office, is charged with applying for, receiving, and implementing IRA rebate funding.
Staff therefore proposed in the first Triennium 2 framework straw that Staff would work with
Utility and State program administrators and Rate Counsel to determine how to most efficiently
and effectively leverage additional funding from the U.S. Department of Energy, including IRA
efficiency and electrification rebates, to maximize the benefits of existing programs. Staff
looks forward to continuing to work with the Utilities, Rate Counsel, and stakeholders to
maximize federal funding to support and enhance existing EE programs, including in ways
that provide further benefits to ratepayers and streamline participation by businesses and
customers. This will include considerations for how to deliver rebates to LMl and non-LMI
customers, as applicable, as well as for how to ensure that non-LMI customers are aware of
tax credits for which they are eligible.

Regarding State funding, Staff has been coordinating discussions with the New Jersey
Department of Labor, Utilities, and other members of the EE Workforce Development Working
group toward the end of establishing State grants for eligible participants from New Jersey’s
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OBCs to receive core employment and training services (including wrap-around supportive
services) and intensive employment and training services (including on-the-job training
placements with employers). These State grants would complement Utility-funded initiatives
(including subsidized or no-cost training programs for workers to gain credentials, including
certifications, for EE and decarbonization jobs). Staff therefore proposed this approach in the
first Triennium 2 framework straw and continues to recommend this approach.

GOALS, TARGETS, PERFORMANCE INCENTIVE MECHANISM (RESERVED)

Comments: NJUA urged the Board to consider developing a method for allowing the Utilities
to bank or carryover excess energy savings achieved in one year and allowing that savings
to be applied to the compliance goal for future program years. NJUA advocated for this
approach in order to address risks of variable program performance and energy savings from
year to year and to promote the benefits of the earliest attainment of energy savings.

Uplight noted that there a number of metrics that should be begin to be tracked related to
additional State goals on clean energy targets and carbon savings. Uplight recommended
the following potential metrics: annual GHG reductions across the portfolio, programs,
measures; total GHG reductions across the portfolio, programs, measures; present value of
damages avoided from GHG reductions; dollars per ton of reduction in GHG reductions;
kilowatt-hours saved during peak demand hours; GHG saved during peak demand hours;
additional renewable energy enabled by demand side solutions; program enroliments from
other programs (i.e., cross promotion); and number of customers enrolled in 1, 2, 3, etc.
programs.

Mr. Erickson recommended strong residential, commercial, and vehicle electrification goals
and measure programs, by each type of equipment and transportation mode, with annual
objectives set for each, along with mandatory, strong annual EE reduction objectives for
natural gas, propane, oil, and resistance electric heat.

NJ 50x30 and Mr. Winka recommended setting an annual goal for heat pump installations
based on EO 316. NJ 50x30 noted that this goal should be increased if the State adopts a
decarbonization law or the Clean Buildings Working Group establishes a higher goal. Mr.
Winka emphasized the need to meet the State’s goal of achieving a 50% reduction in 2006
GHG emissions by 2030.

Response: Staff thanks NJUA, Uplight, NJ 50x30, Mr. Erickson, and Mr. Winka for the initial
comments and looks forward to continued feedback after Staff shares a proposal on this topic.

FILING REQUIREMENTS
A. Utility Program Filings

Comments: NJUA requested that the Board approve Utility filings by April 1, 2024 in
order to allow for contracting efforts to be completed and to minimize disruptions in the
market. NJUA also noted that some newer efforts (e.g., potential demand response
programs) may not be available at the start of Triennium 2 and that each Utility will
reference any timing considerations regarding the launch of newer programs as part of
their implementation plans.
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PSE&G also expressed concern about the proposed timeframe for Board action on Utility
filings by June 1, 2024 and suggested that Board action by April 1, 2024 would allow the
Utilities to plan for and implement the programs by July 1, 2024. In particular, PSE&G
noted that it may not be possible to complete all necessary contracting updates between
June 1 and July 1 so as to ensure continuity of EE programs and that trade allies and
contractors require time to adequately resource their organizations to build on the
momentum from Triennium 1.

Franklin Energy expressed concern than any procedural delays in Board approvals of
Utility programs could result in market disruption and delays in program implementation.
Franklin Energy called for coordination regarding the procedural schedule and an
expedited proceeding to allow for the programs to from without gaps.

NJ 50x30 called for the Utilities to file as one entity in one filing under one proceeding
instead of inefficiently through seven (7) different filings and proceedings.

Response: Staff notes that the straw proposal did not reflect the fact that the energy year
begins on June 1 and, therefore, the CEA requires the Board to act on Utility filings 30
days prior to June 1, i.e., by May 1. Staff has revised its recommendation such that Utilities
would file by October 2, 2023 and that Board action would occur by May 1, 2024. The
Utilities may also request an extension of time on the filing deadline, which Staff will review
on a case-by-case basis.

Staff appreciates the desire for a single Utility filing and the benefits of streamlined review
by the Board, Rate Counsel, and parties to the filings. Staff's understanding is that it is
not feasible to have a single Utility filing because of Utility-specific information, some of
which is confidential, that must be submitted. However, toward the end of streamlining
the filing and review process, Staff recommended that the Board direct the Utilities to
jointly develop a consistent organizational structure with common elements in their filings,
to the greatest extent practicable. This will help to facilitate and expedite review by the
Board and parties to each of the seven (7) Utility filings, toward the end of program
implementation beginning July 1, 2024.

Minimum Filing Requirements (“MFRs”)

Comments: Rate Counsel expressed support for most aspects of the proposed MFRs
but provided some specific recommended changes:

e Pilot programs should not be automatically exempt from the cost recovery and
Evaluation Measurement and Verification (“EM&V”) requirements in the MFRs.
Rather, Rate Counsel recommended that the Utilities be required to request
exemption if desired and suggested that the Board will likely rely on cost recovery
and EM&V information when determining whether to approve or continue a pilot
program.

e The MFRs should require the Utilities to provide more detailed budget information
and accounting for core programs in areas where gas and electric utilities overlap
to support the consistent delivery of programs.

e The MFRs should require the Utilities to provide a narrative detailing its plans to
seek federal and state funding to all other programs, especially workforce
development programs, where funding is available and designed to align with a
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specific program. The Ultilities should commit to provide their associated
accounting plans to offset charges to ratepayers and/or provide ratepayer credit
when the Utility receives that funding.

e When submitting supporting documentation associated with cost recovery, the
MFRs should provide examples of program cost categories in order to ensure
consistency among Utility filings.

e The Utilities should continue to include benefit-cost analyses under all five
California Standard Practice Manual benefit-cost tests, as proposed in the straw,
to enable the Board to evaluate the cost-effectiveness of the programs from
various perspectives.

NJUA expressed appreciation for Staff's updates to the MFRs and Staff’s attention to what
information should be included for the Utilities’ portfolios versus for each individual
program. The Utilities suggested that workforce development costs be excluded from
benefit-cost testing because workforce initiatives are incredibly important but do not create
immediate energy savings; they also noted that this change is consistent with NJCT
Working Group discussions. The Utilities also suggested consideration of the exclusion
of health and safety costs from benefit-cost testing because they do not directly increase
energy savings.

PSE&G expressed general support for the MFR changes but urged the Board to exclude
workforce development and health and safety costs from benefit-cost testing. PSE&G
also argued that, rather than requiring each Utility to conduct six cost-effectiveness tests,
the Board should only require two cost-effectiveness tests to be conducted for Utility filings
— the NJCT as the primary test and the Utility Cost Test as a secondary test — because
running multiple, similar tests adds no real insight or value to the public or the Board in
assessing portfolios. For example, PSE&G noted similarities between the Societal Cost
Test, Total Resource Cost Test, and NJCT. PSE&G also asserted that the Rate Impact
Measure Test shows that rates will go up but ignores the facts that overall bills will go
down customers use less electricity or natural gas.

Response: The proposed MFRs included a typo where the actual intent was to propose
that pilot programs would not be subject to benefit-cost analysis and EM&V requirements
in the MFRs. After further consideration, Staff recommends that the MFRs state that pilot
programs are among the examples of historical situations that have qualified for exemption
from the benefit-cost analysis and EM&V sections of the MFRs while not specifically
providing that pilot programs will not be per se subject to these sections.

Staff agrees that the Utilities should use consistent program cost categories in their filings.
Staff notes that “Section II: Program Description” of the MFRs proposed program cost
categories and that “Section IV: Cost Recovery Mechanism” now reference these same
cost categories.

After further consideration, including consultation with the Statewide Evaluator, Staff
agrees that costs of workforce development initiatives, health and safety measures, and
outreach to community-based organizations may be excluded from the NJCT and reported
separately.

Staff believes that there continues to be value in requiring the Utilities to include benefit-
cost analyses using the NJCT and the five California Standard Practice Manual tests
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because each includes a different perspective on and represents a different weighing of
benefits and costs that are helpful to the Board, Rate Counsel, Statewide Evaluator, and
other parties and stakeholders in understanding the cost-effectiveness of proposed
programs.

B. State Program Filings

Comments: NJUA commended Staff’'s recommendation that the State file its NJCEP EE
program filings on the same three-year cycle as the Utility EE programs. NJUA also
expressed strong support for Staff's proposal to report State program performance on the
same schedule as the Utilities, which will allow stakeholders to better understand the
State’s overall progress toward CEA goals.

Response: Staff appreciates the comment.
C. Utility Annual Compliance Petitions

Comments: RECO requested that the Board clarify and confirm that the Utilities’
compliance filings and cost recovery petitions are not filed at the same time. Rather,
RECO noted that the Utilities make their cost recovery petitions when they file to true-up
their Regional Greenhouse Gas Initiative (“RGGI”) surcharge and that these filings occur
at different times during the year for each Utility.

Response: Staff appreciates the request and has clarified that the annual compliance
filings and annual cost recovery petitions are filed at separate times.

V. COST RECOVERY
A. Program Costs

Comments: RECO commented on Staff's proposal that the Utilities’ cost recovery
petitions should be consistent with the Cost Recovery section of the MFRs. RECO noted
that the Cost Recovery section of the MFRs addresses items to be included in the Utilities’
Triennium 2 petitions but that the Utilities’ Triennium 1 settlement stipulations include an
attachment with the MFRs for the annual cost recovery petition that is significantly different
from the Cost Recovery section of the MFRs for Triennium 2.

Response: Staff appreciates the comment and has removed the reference to the Cost
Recovery section of the MFRs to clarify that it is not applicable to the cost recovery
petitions.

B. Investment Treatment
i. Amortization

Comments: PSE&G expressed concern about the proposed fixed amortization
period and stated its belief that it is consistent with rate making best practice is to
match the benefits that a program generates as closely as possible with the program
amortization period of that investment. PSE&G elaborated that amortizing
investments over a fixed, generic 10-year period would break the link between the
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bill impacts of the program and the benefits that the program generates. PSE&G
suggested an amortization period for EE investments that aligns with the weighted
average useful life of each Utility’s proposed portfolio.

Response: Staff appreciates the suggestion but also wishes to balance alignment
of program benefits with the amortization period, on the one hand, with the impacts
to ratepayers of paying for these benefits over longer amortization periods.
Therefore, Staff continues to recommend that amortization of EE programs not
exceed 10 years.

ii. Rate Caps

Comments: Rate Counsel stated its belief that the Board should mandate caps for
the cost of the EE programs, especially in light of proposed changes to the NJCT,
which Rate Counsel asserted would result in increased costs to ratepayers. Rate
Counsel urged the Board to set guardrails for the Utilities that balance ratepayer
costs with EE program goals. Rate Counsel proposed a rate cap similar to that which
applies to renewable energy, citing the mandate in Electric Discount and Energy
Competition Act (‘EDECA”) at N.J.S.A. 48:3-87(d)(2) that “the [B]oard shall ensure
that the cost to customers of the Class | renewable energy requirement imposed
pursuant to this subsection shall not exceed nine percent of the total paid for
electricity by all customers in the State” for a particular energy year. In short, Rate
Counsel argued that the rate cap for EE programs should be capped at no more than
9% of all retail gas and electric rates in each energy year.

Response: Staff understands and appreciates Rate Counsel’'s concern about
capping the rate costs of EE programs. While the EDECA mandate serves as a
useful reference, Staff does not recommend applying the EDECA renewable energy
mandate to EE programs. In response to Rate Counsel’'s comments, however, Staff
reviewed the gas and electric Utilities’ EE rates as a percentage of their overall rates.
As shown in the tables below, from January 2021 through April 2023, which includes
the transition of many EE programs to the Utilities starting in July 2021, the statewide
average for EE rates has been 1.48% of total retail gas rates and 1.07% of total retail
electric rates.

2021 0.88% 1.14% 1.14% 1.14% 1.14% 1.13% 1.84% 1.84% 1.79% 1.51% 1.51% 1.51%

2022 1.87% 1.91% 1.85% 1.80% 1.80% 1.79% 1.79% 1.79% 1.74% 1.39% 1.39% 1.39% 1.71%

2023 1.24% 1.27% 1.43% 1.42% 1.34%

3-Year Avg. | 1.48%

26
BPU DOCKET NOS. Q01901040,
Q023030150, & Q017091004



Attachment B Agenda Date: 5/24/23
Agenda Item: 8B

2021 0.85% 0.92% 0.75% 0.74% 0.75% 0.72% 0.96% 0.96% 0.99% 0.96% 0.99% 0.99% 0.88%
2022 0.97% 0.99% 091% 091% 0.97% 098% 1.20% 1.20% 1.27% 1.27% 1.27% 1.27% 1.10%
2023 1.25% 1.25% 1.23% 1.22% 1.24%

3-Year Avg. | 1.07%

Staff will evaluate proposed rate increases in the Utilities’ Triennium 2 filings. Staff
recommends that the Board direct Staff to continue to monitor EE rates as a
percentage of overall retail gas and electric rates during Triennium 2 to ensure that
EE ratepayer costs remain reasonable and to revisit recommendations for EE rate
caps during the triennial review period.

iii. ROE
Comments: Staff received no specific comments on this topic.
C. Lost Revenue Treatment

Comments: EEA-NJ expressed appreciation for Staff's recommended limitation placed
on the proposed LRAM, specifically regarding limiting the LRAM calculation of its ROE
and disallowing recovery if ROE from the Utility’s last base rate case increases by 50 basis
points or more, as well requiring a base rate case filing no later than five years after the
commencement of an approved EE program. EEA-NJ also opined that the CIP “is an
improvement over the LRAM as it provides incentive payments for participating in EE
programs; however, unlike LRAM cost recovery, CIP incentives scale upwards as utilities
invest more in energy efficiency. While the incentive to sell more energy and make more
revenue still exists, there is now a counter incentive to maximize energy efficiency and
CIP incentives.” In conclusion, EEA-NJ expressed its belief that New Jersey should
institute full symmetrical decoupling and that Board should state the Ultilities can and
should file plans that incorporate decoupling. EEA-NJ asserted, “Full symmetrical
decoupling would guarantee utilities a fixed revenue determined in a base rate case; the
process is similar to standard rate proceedings, with the addition of a responsive
mechanism that controls utilities’ revenue streams. The mechanisms would leave utilities
indifferent to energy usage and would focus their profit-making activities on cost savings
and meeting minimum performance standards, including those for energy efficiency.”

NJ 50x30 recommended that the Board shift from a focus on energy throughput to include
the cost of GHG emissions and reward GHG reduction. More specifically, NJ 50x30 called
for revisions to the following: the Utilities’ EE and PDR budgets to reward efficiencies and
GHG reductions; the Societal Benefits Charge (“SBC”) to reflect GHG reductions; the lost
revenue adjustment mechanism (“LRAM”) to incorporate the cost of GHG emissions and
savings due to emissions reductions; and the Conservation Incentive Program (“CIP”) to
use GHG emissions reductions as the benchmark indicator. NJ 50x30 argued that this
approach would ensure consistency with the CEA, EMP, New Jersey Department of
Environmental Protection’s GWRA 80x50 Report, and Executive Orders 275, 315, 316,
and 317.
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Similarly, Mr. Winka recommended that, to maximize the goals of the 2019 EMP and
Integrated Energy Plan, the collection of the EE/PDR charges and the SBC should be
based on the percentage of GHG emissions avoided or saved versus energy usage
throughput. In essence, as the electric system emissions get cleaner, the natural gas
utilities would become more responsible for the overall statewide GHG emissions budget
and also for the overall cost to jointly run the EE/PDR programs. This methodology would
fully decouple revenues from expansion of EE/PDR programs to achieve both energy and
GHG emissions reductions. Mr. Winka advocated for addressing the Utilities’ inherent
conflict of interest in pursuing EE and decarbonization by shifting from an energy
throughput lost revenue mechanism to one based on GHG emissions reductions. More
specifically, Mr. Winka suggested revising the LRAM and CIP to use the cost of GHG
emission reductions as the decoupling / benchmark indicator. Mr. Winka asserted that, if
the decoupling mechanisms truly decouple revenues from EE/PDR results, including
building electrification, all of the Utilities should be agnostic to the collection mechanism
and decoupling true-up mechanism.

TSLE expressed support for more C&l programs and full decoupling so that all Utilities
have similar goals and objectives. TSLE asserted that, currently, Utilities’ goals and
objectives vary, which creates challenges for participating in the programs.

Response: Staff understands the continued interest in and advocacy for full decoupling.
At this time, Staff's recommendation is to make no changes to the LRAM or CIP
mechanisms but to explore potential changes as part of the next triennial review process.

ENERGY EFFICIENCY AS A RESOURCE

Comments: Rate Counsel acknowledged that participation in the PJM forward capacity
market (“FCM”) benefits New Jersey customers by obtaining revenues that offset EE/PDR
program costs. Rate Counsel expressed support for Staff’s recommendation that the Board
require electric utilities to offer EE resources from Triennium 2 program years into the FCM
base residual auctions. Rate Counsel agreed that electric utilities should provide conservative
estimates based on projected demand savings from the Utilities’ core programs in order to
avoid over-commitments. However, Rate Counsel expressed concern that the proposed
parameters around cost recovery of PJM penalties were too broad and could allow for Utility
recovery of penalties even if Utilities are negligent. Rate Counsel proposed specific
alternative language indicating that recovery of PJM penalties will be considered on a case-
by-case basis and limited to when core program budgets have been eliminated or reduced by
more than 15%.

RECO noted that its experience in the first triennium was that bidding into the FCM required
significant expenditures from RECQO’s evaluation budget to develop and implement the FCM-
required measurement and verification plan and provided a relatively small return. RECO
requested that the Board provide Utilities with the ability to determine whether they should bid
into the FCM based on their assessment of whether such bidding would be cost-effective.

Response: Staff appreciates Rate Counsel’'s comments and suggestions and has made
some revisions to this section in response. In particular, Staff recommends that, if Utilities
incur any PJM penalties or losses, they may petition to recover such losses or penalties
incurred in a subsequent cost recovery filing, providing support that they exercised prudence
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in their FCM offers and acted reasonably with respect to their positions in the Incremental
Auctions or in the secondary market.

Regarding the cost-effectiveness of bidding, Staff recommends that the Board allow a Utility
to seek a waiver of the requirement if the Utility anticipates that it will not be cost-effective to
fulfill the requirement.

EM&V

Comments: Mr. Winka expressed appreciation for the work of the EM&V Working Group and
the Statewide Evaluator. He agreed with the recommendations.

Response: Staff appreciates the comment.
A. EM&V Administrative Structure and Working Group

Comments: NJUA commented that the Utilities spent a significant amount of time during
Triennium 1 coordinating EM&V efforts and collaboratively participating within the EM&V
WG to implement robust EM&V processes while remaining conscious of impacts of those
processes on customers, trade allies, and achievement of CEA goals. The Utilities agreed
with continuing the EM&V WG and regularly reporting out to the monthly EE stakeholder
meetings. The Utilities commended Staff for the effort undertaken during Triennium 1 to
develop rigorous EM&V guidelines for Triennium 2 and agreed with the importance of
documenting processes and having a clear understanding of EM&V expectations and
savings calculations.

EEA-NJ requested improved involvement and transparency from the EM&V WG, including
through more updates and opportunities to engage with BPU on EM&V studies and
updates to the NJCT and Technical Reference Manual (“TRM”). As another example,
EEA-NJ appreciated the SWE report-out to the monthly EE stakeholder group last year
and requested expansion of this type of engagement in Triennium 2.

Uplight also requested more transparency from the EM&V WG.

Response: Staff acknowledges the interest in greater transparency and feedback. Staff
recognizes and appreciates the positive comments about SWE report-outs to the monthly
EE stakeholder group. Now that processes are becoming more settled, Staff and SWE
plan more frequent report-outs, which will include process and study progress and results
for the EM&V WG and its Committees.

B. Evaluation Studies

Comments: NJUA commented that the Utilities and other stakeholders should be able to
work collaboratively through the EM&YV WG to plan, develop, and review evaluation
studies performed during Triennium 2. The Utilities also agreed that there should be a set
budget for EM&V studies and work but urged caution regarding setting Triennium 2
budgets for impact and process evaluations based on Triennium 1 programs. Rather, the
Utilities noted that their EM&V budgets for Utility process and impact evaluations will be
developed with typical budgetary ranges that fall within industry standards for EM&V work
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and filed as part of Triennium 2 plan filings. The Ultilities also noted that they will continue
to coordinate Utility EM&V efforts where appropriate in Triennium 2.

EEA-NJ expressed interest in having more access to review EM&V and evaluation
studies.

Honeywell suggested that implementers should have an opportunity to provide feedback
on evaluation study guidelines covering State and Utility study standards and content
before they are finalized to address potential conflicts or inconsistencies before executing
an evaluation. Honeywell expressed concern about an inherent conflict in SWE
developing the guidelines and also reviewing the Utility evaluations for conformance with
the guidelines. Rather, Honeywell suggested that Utilities should have control over what
the Utility evaluators conduct. Moreover, Honeywell noted that evaluation timelines need
to give programs sufficient time after changes are enacted to evaluate programs.

Honeywell asserted that evaluators should identify data requirements at the design stage
and review them with Ultilities and implementers to ensure consistent, effective, and
necessary data collection. Honeywell also called for a process to objectively compare
SWE evaluations and Utility third-party evaluations to address inconsistencies and
conflicts in results.

Regarding annual evaluation memos, Honeywell stated that implementers need direct
access to these memos so that they can actively manage changes. Honeywell also
argued that program administrators should be provided with more than two weeks to
respond with comments on evaluation memos in order to adequately assess all results
and recommendations.

Recurve suggested that greater transparency of evaluations would be achieved if software
similar to their (open, accessible, and transparent) product was used for some evaluation
applications.

Uplight advised that sharing the evaluation guidelines and soliciting comments from
stakeholders will ensure transparency and that the guidelines are in line with industry
across other states.

Response: Staff appreciates the interest in greater access to and ease in understanding
and reviewing evaluation reports, whether by EM&V WG members or by non-members.
Within the EM&V WG, Staff and the Statewide Evaluator will continue to confer with each
other and EM&V WG members about how to appropriately balance transparency,
collaboration, timeliness, and other factors as part of the effective management of a robust
collection of evaluation studies. For non-EM&V WG members, as mentioned above, Staff
and SWE plan to conduct more frequent report-outs to the monthly EE stakeholder group,
including study progress and results from the EM&V WG and Committees.

Regarding guidelines, a stakeholder committee is involved in reviewing these documents,
and they will be available for public review. Regarding review and SWE independence,
Staff notes that SWE was hired as independent evaluation experts, and as such, were
intended to provide independent oversight and assessment of the Utility and state
evaluations. Having Utilities have total control over the evaluations with no oversight
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would not be third-party independent oversight. SWE is positioned for and was hired for
this expertise for technical review, quality standards, and process development.

Regarding timelines, Staff notes that, in this first Triennium, many new activities and
needed products were developed, and lessons were learned about timelines, which will
help to improve timelines in Triennium 2.

Regarding the Recurve software, Staff will continue to learn more about best practices
and options for quantifying program impacts. The current approach is to use traditional
impact evaluation on both the residential and commercial sides, and the SWE team was
hired to help New Jersey upgrade its evaluation standards.

C. Goal Setting Process

Comments: NJUA and the Utilities reserved their right to supplement their comments
after the goal setting study and all supporting appendices have been released.

NJ 50x30 Building Electrification expressed interest in ensuring that there will be
Triennium 2 goals for heat pumps.

Response: Staff thanks the commenters for their attention to this topic and looks forward
to continuing engagement.

D. Evaluating Energy Savings
i. Technical Reference Manual

Note: Attachment D includes summaries and responses to comments on specific
TRM inputs.

Comments: Rate Counsel supported the annual TRM update process, calling it a
well-managed solution that provides an improvement over the past and that will
balance ensuring current factors are always available and support stability and
predictability in programs and planning.

NJUA noted significant joint Utility effort to create and maintain a coordinated
measure list to ensure consistency in counting savings when guidance was not yet
available in New Jersey. NJUA commended Staff for the development of a
comprehensive TRM update for Triennium 2.

Regarding annual versus triennial TRM updates, NJUA argued that having savings
values that do not change unexpectedly during a triennium for the purposes of
evaluating compliance is beneficial for all parties, mitigates the potential for risk
premiums being embedded in costs, and avoids downstream implications for vendor
contracts, customer commitments, and budgets. More specifically, regarding Staff’s
proposal to calculate primary metrics based on annual TRM updates and secondary
metrics based on the Triennium 2 TRM, NJUA advocated for not updating the TRM
annually, arguing that having dual metrics unnecessarily complicates and has
negative implications for program implementation, introduces additional
administrative costs (based on ramifications for tracking and reporting systems and
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regulatory reporting), creates a moving target when plan budgets are fixed for the
triennium, and may lead to additional risk hedging if Utilities embed risk premiums in
program costs. NJUA argued that, at the most, annual TRM updates should be
limited to codes and standards changes, correction of errors, and incorporation of
new measures, with other parameters incorporated into the subsequent Triennial
TRM.

NJUA and the Utilities also stated that TRM recommendations for Triennium 3
should not be introduced in Triennium 2.

EEA-NJ noted that, if annual TRM updates are adopted, there should also be an
opportunity for stakeholders to be made aware of and provide input on the process
to allow for transparency.

Uplight also suggested improving notice about TRM updates and increasing public
stakeholder participation in the TRM update process.

Response: Staff considers annual TRM updates a foundation of a good, integrated
program evaluation system. Evaluations assess program delivery and net and gross
program impacts and provide direct feedback about the performance of the
programs and the effectiveness of the investment, including progress of those
programs beyond what would have happened without the interventions. Savings
estimates that do not move over time to reflect real-world changes in markets (which
are reflected in the updated TRM values) will provide unacceptably worse and worse
approximations of the attributable savings for the programs. The State will not have
adapted, updated information on its progress toward goals. The State will not know
if its investment is well-spent. Utilities will not gain early feedback on needed
programs adjustments if evaluations are not conducted regularly and incorporated
into updated TRMs and used.

Because Staff recognizes that the Ultilities are apprehensive about moving from
Triennium 1 to Triennium 2 with the introduction of real financial implications (i.e.,
performance incentives and penalties), Staff already provided a significant
compromise in Triennium 2 procedures. The most accurate savings tracking is
provided using annually-updated TRMs. Locked-down TRMs reduce financial risk
to the Utilities and QPIs. Staff proposed and continues to recommend requiring
reporting on two (2) metrics: net savings estimates using a mostly-locked down TRM
for Utility incentives (with the exceptions specified) and net savings calculated using
the annually-updated TRM to provide stakeholders and the State with a better
estimate of attributable savings. Two (2) sets of books are more complicated, but it
is a process that was carried out in Triennium 1 to accommodate the Utilities’
preference to keep the TRM locked down for QPI / incentive purposes.

Staff understands why Utilities would include risk premiums and risk hedging in
reaction to uncertainty but also believes that the Utilities should run programs based
on reasonable market expectations and should avoid budgeting undue costs.

Staff notes that the recommended EM&V processes provide for annual TRM updates
that include a public stakeholder review process prior to Staff developing
recommendations for consideration by the Board.
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Comments: Regarding application of realization rates (‘RRs”) (included as
Appendix | to the Triennium 2 TRM) separate from in-service rates (“ISRs”), NJUA
argued that the applying RRs from the first program transition year to Triennium 2
would result in less accurate estimates of savings achieved in Triennium 2. NJUA
also stated that RRs are not commonly captured in the TRMs of other nearby states
such as New York, Pennsylvania, and Maryland where the Utilities have extensive
program experience and that, in most jurisdictions that include them, RRs are
applied to ex-ante results from the period in which they are measured rather than
prospectively based on prior year or years’ performance. NJUA argued that it is
appropriate to continue to collect New Jersey-specific data and for the EM&V
Working Group to consider the appropriate way to incorporate robust data from a
more stable program portfolio into planning and evaluation results.

JCP&L commented that the proposed application of RRs and NTG components will
have a significant negative impact on calculated program savings and a
corresponding increase in program costs to customers.

PSE&G expressed support for the detailed comments and feedback filed by NJUA
on the EM&V straw proposal and associated attachments. PSE&G offered
comments on specific TRM inputs (detailed in Attachment D).

SJIU noted that one (1) out of two (2) of its Utilities was assigned a RR and
expressed concern that RRs may lead to inconsistent treatment of programs and
measures across Utility service areas.

Response: Staff notes that, as more robust data on the results of Utility and State
programs become available, the need to apply a RR may decrease. However,
application of RRs is important in the early years of program implementation, when
there are some uncertainties in initial savings values, a priori calculations, and other
elements of accurate savings accounting.

Staff believes that RRs should be applied in all cases where a new impact study has
not generated a new, updated, enhanced-level saving estimate for the program or
measure. If that is not the case, the savings estimate should be calculated using the
TRM a priori computation times the latest verified ISR times the RR.

RRs stand in for parameter updates when specific parameters were not studied or
when the effects of impact evaluation results for multiple parameters cannot be
isolated from each other.

RRs are an essential tool in an effective evaluation framework because they greatly
increase flexibility in planning and interpreting impact evaluation results. They are
widely used to help support publicly-funded EE programs in other states, particularly
in leading states.

RRs have been adjusted to account for verified changes to tracking systems and
calculations and can be applied prospectively.
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Comment: EEA-NJ and Uplight suggested increasing public stakeholder
participation in the TRM update process.

Response: As included in the EM&V straw proposal, Staff recommends soliciting
input from public stakeholders on proposed triennial TRM revisions prior to
developing recommendations for the Board’s consideration. Otherwise, regarding
more informal public input on triennial TRM revisions or annual TRM updates, Staff
believes that it is not practical to expand the technical TRM Committee beyond the
Utilities, their evaluators, and Rate Counsel. Staff recommends continuing the
current design and membership of the technical TRM Committee. Toward the end
of expanding public stakeholder participation in the TRM update process, however,
Staff and SWE appreciate stakeholder interest in engaging more deeply and
frequently on future revisions to the TRM and will add more frequent EM&V Working
Group updates and discussions, including regarding the TRM, to the EE stakeholder
meetings (which may take place on a different schedule starting in Fiscal Year 2024).
Further, Staff and SWE will endeavor to provide longer review times for comment on
future triennial TRM revisions. Staff also notes that evaluation studies, including
those that inform annual and triennial TRM changes, are posted on the NJCEP
website as they become available.

ii. Net-to-Gross (“NTG”) Factors

Note: Attachment E includes summaries and responses to comments on specific
NTG inputs.

Comments: Rate Counsel supported the introduction of more valid NTG numbers
and appreciated the expertise and experience brought to the evaluation work that
supported the significant step of moving New Jersey from its previous practice of
allowing for 1.0 NTG values for all measures. Rate Counsel noted that the
application of NTG values should ensure that savings claimed by Utilities and the
State more closely reflect the true savings associated with their ratepayer-funded
programs. Rate Counsel noted the importance to ratepayers of applying NTG values
based on the best available data, noting that the proposed values were literature-
based and could be reviewed toward the end of developing a simplified, more
certain, and more conservative representation of NTG values. Rate Counsel
identified an approach of using the high end of each range of NTG values identified
by the consultant NMR instead of using the 50" percentile value.

Using an illustrative example of savings counted for an efficient refrigerator, NJUA
argued that NTG ratios — based on the hypothetical actions that customers may have
undertaken if incentive programs did not exist — will have a major impact on the
savings achieved from the programs, overall State progress toward meeting CEA
objectives, and additional program costs borne by customers compared to Triennium
1 when the Board allowed for a NTG ratio of 1:1. NJUA agreed that NTG is an
appropriate screening tool in evaluating the cost-effectiveness of programs.
However, NJUA disagreed that net savings should be used to evaluate Utilities’
compliance with the CEA and argued that gross savings should count toward the
Utilities’ goals, referencing that this is the practice in nearby states such as New
York, Pennsylvania, and Maryland.
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JCP&L, NJNG, NJBIA, and NJLEUC submitted comments in support of NJUA’s
arguments. NIJNG emphasized that it is critical to consider NJUA’s
recommendations to improve the accuracy of savings claimed and that all energy
savings are counted. NJBIA argued that all savings achieved by EE measures
should count toward CEA goals. NJLEUC argued that all efficiencies achieved
through utility programs should count toward CEA efficiency goals. JCP&L provided
additional analysis using the same efficient refrigerator example discussed in
NJUA’s comments to illustrate the reduction in counted energy savings that would
result from application of a NTG factor. JCP&L echoed NJUA’s comments that there
would be negative implications of those reductions on the Utilities’” ability to achieve
program goals and on program costs due to the need for more expenditures to
achieve energy savings compared to Triennium 1, NTG did not apply.

JCP&L further argued that gross savings reflect the actual energy and demand
savings occurring in the state and that the CEA’s allowance for counting energy
savings from codes and standards supports JCP&L’s position that it does not make
sense to utilize net savings when determining compliance with the CEA’s savings
requirements. In short, JCP&L expressed its belief that the intent of the CEA was to
count gross savings. In conclusion, JCP&L stated its belief that gross savings are
the appropriate measurement for determining Utility compliance with targets, QPIs,
and lost revenues.

Response: Staff appreciates the support for the NTG study and believes that the
recommendations from the study represent a significant and defensible basis for the
State as it adopts a NTG approach in New Jersey that more closely estimates the
savings attributable to programs.

Staff understands the impetus behind Rate Counsel’s interest in using more
conservative NTG values but agrees with the recommendations in the NTG report
that using the 50th percentile value is appropriate because it guards against
selecting the best-case scenario value that may overstate program-induced savings,
which would then lead to large downward adjustments on savings when primary
NTG values from New Jersey become available.

Staff believes that net values should be used to assess the compliance of Utility- and
State-led EE programs with the CEA. The CEA calls for QPI methodology that
ensures that a public utility’s incentives or penalties are based upon performance,
and it states that a “public utility may apply all energy savings attributable to
programs available to its customers” (emphasis added). Staff believes that a
reasonable interpretation of the CEA is to have public utilities apply toward their
energy savings targets the savings that are reasonably determined to be generated
or caused by the public utility’s programs. In addition, Staff believes that net values
should be used to reflect best estimates of progress caused by the programs
(especially relative to the efforts and investment expended) and to avoid inflating
progress numbers by incorporating achievements that the programs did not create.
Using net savings also has the advantage of providing an incentive to the Utilities to
maximize the pursuit of savings that would not otherwise occur, which is one of the
fundamental objectives of the programs. However, Staff also notes that this topic will
be more fully addressed in the subsequent straw proposal pertaining to Triennium 2
goals, targets, and performance incentive mechanism.

35
BPU DOCKET NOS. Q01901040,
Q023030150, & Q017091004



Attachment B Agenda Date: 5/24/23
Agenda Item: 8B

E. Benefit-Cost Analyses (“BCAs”) / Cost-Effectiveness Testing
i. New Jersey Cost Test

Note: Attachment G includes summaries and responses to comments on specific
NJCT inputs.

Comments: Rate Counsel expressed strong concern that the proposed NJCT
comprised sweeping and unreasonable changes to the NJCT (citing six new
variables and changes to eight of the original 16 benefit variables in the NJCT)
without adequate reasoning and without adequate evidence about the impacts of
those changes or the benefits of the changes to ratepayers; represented an over-
emphasis on the benefits of EE programs; would cease to be a useful cost-
effectiveness tool; and would enable inefficiencies in EE investment, inflated EE
program spending, unnecessary rate increases, higher utility costs, and negative
impacts on the state economy.

Rate Counsel also recommended that, should the Board wish to explore some of the
cost test methods proposed in the straw, the Board should order the Utilities to
provide some comparison cost test analyses to the current NJCT in their Triennium
2 filings so that the Board can better evaluate the implications of changes to the
NJCT as part of evidentiary proceedings, including cross-examination of witnesses.
More generally, Rate Counsel also characterized the development of the proposed
NJCT through the NJCT Committee as utility-dominated and invitation only and
called for more of a public process (i.e., evidentiary proceeding including evidence
and cross-examination) to develop changes to the NJCT.

Rate Counsel used the NJCT results from JCP&L’s Triennium 1 filing to prepare a
preliminary or limited analysis that concluded that applying the proposed NJCT to
JCP&L’s Triennium 1 filing would more than double the company’s overall cost-
benefit ratio from the as-filed ratio of 3.5 to 8.2 using many of the proposed NJCT
inputs. Of the four categories of variables — (1) energy-related proposals (escalation,
natural gas DRIPE); (2) emissions-related proposals (CO2 and other criteria
pollutant benefits); (3) other proposed benefits (avoided RPS, economic
development, and volatility); and (4) non-energy benefits (“NEBs”) — economic
development (59%) and other criteria pollutant benefits (20%) were the two benefits
that resulted in the largest increased share of incremental benefits.

Rate Counsel also provided analysis of individual proposed NJCT variables.
Notably, in its analysis of NEBs adders, Rate Counsel stated that it did not support
the recommendations provided by the Statewide Evaluator due to the wide range of
data and information in the meta-study (vs. peer-reviewed studies, for example) that
SWE offered to support its recommendations. Rate Counsel stated that 31 states do
not use NEBs and states that use NEBs have values comparable to New Jersey’s
current levels. Rate Counsel encouraged the Board to maintain its already
appropriate NEB values for overall programs (5% adder) and low-income programs
(10% adder) rather than increasing to 23% and 36%, respectively, as proposed or
alternatively to only increase NEBs by 5% if the Board finds it reasonable to increase
NEBs at all.
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NJUA expressed support for the majority of NJCT recommendations, citing the many
hours of working group time spent in the NJCT Committee among the Utilities, Staff,
Rate Counsel, and their respective consultants on the NJCT. NJUA stated its belief
that the proposed benefits accurately reflect both the policy goals of the State and
the financial impacts of those benefits, including more accurate representation of the
social benefits of EE through the NEBs adders than the prior values. NJUA also
expressed support for the proposal to update the structure and values of the NJCT
prior to each triennium for application in that triennium. NJUA also requested the
addition of avoided water use in the NJCT. Finally, NJUA did not endorse the use
of an adder to represent avoided costs, asserting that avoided costs components
and methodologies have already been developed.

NEEP noted the importance of taking a complete and balanced analysis of EE
program impacts by accounting for the environmental and societal impacts of our
energy system when assessing the cost-effectiveness of the programs. In particular,
accounting for non-energy impacts or NEBs in benefit-cost analyses can help
regulators to begin to identify the environmental and societal costs and benefits that
are unaccounted for in energy policy and thereby deter investment in programs that
do not align with state policy, such as delivered fuels or natural gas. NEEP agreed
with the SWE’s recommendation that BPU update the NJCT prior to each triennium
with stakeholder input and Board approval. NEEP also encouraged the Board to
consider a more substantial stakeholder process to outline the policies, metrics, and
amounts assigned to each input in the NJCT.

Based on adders recommended by literature and average adders used by states
and as outlined in NEEP’s NEBs Memo, NEEP recommended the following for
Triennium 2:

¢ A low-income NEBs adder of at least 20% to drive equitable program design
with the potential for programs to include benefits for reducing hardship;

¢ A health adder of 10% for residential HVAC electrification programs;

e A base participant NEBs adder of 10% for all residential programs and 15% for
all commercial programs; and

e Increasing the metric for the social cost of carbon to $128 per short ton to align
with New York and Massachusetts methodology and price and Connecticut’s
price, as states with similar climate goals and priorities to New Jersey.

NEEP also recommended consideration of a metric to account for the real time cost
of energy generation, such as a Total Systems Benefit, in Triennium 3.

Mr. Winka expressed support for including avoided SO2, NOx, and PM2.5 emission
impacts and net economic development benefits in the NJCT. Mr. Winak also
expressed appreciation for the discount rate of 3% compared to the typical textbook
rate of 7 or 8%, but he recommended a rate lower than 3% because of the small
potential but extremely large impact of damages from global climate change. Mr.
Winka cited two (2) research / policy papers in particular to support his
recommendation of a discount rate of 1.4% based on the need for a large investment
to present future climate damage.
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BPA commended the NJCT Committee, SWE, and Staff for the focus in the straw
proposal and memo on aligning the NJCT with state policies, ensuring transparency
and opportunity for stakeholder input in the process, and incorporating other key
elements of the National Standard Practice Manual principles, as detailed in BPA’s
comments. Overall, BPA recommended that New Jersey formally cite and utilize the
National Standard Practice Manual for Benefit-Cost Analysis of Distributed Energy
Resources (“NSPM”) as a framework for considering updates to the NJCT. BPA
recommended the NSPM as a tool that can help New Jersey meet its energy policy
goals since the NSPM provides guidance for developing a primary jurisdiction-
specific BCA test through a set of eight core principles designed to represent sound
economic and regulatory practices.” In particular, BPA applauded the increases of
NEBs adders based on the literature review indicating that EE program activity
generates higher non-energy impacts, noting the NSPM’s symmetry principle and
citing NSPM’s explanation that “approximating hard-to-quantify impacts is preferable
to assuming that the relevant benefits and costs do not exist or have no value.” BPA
also expressed support for proposed changes and updates to avoided electric
energy costs, avoided electric transmission and distribution costs, and avoided
natural gas costs that would use forward-looking analyses to calculate costs in
alignment with the NSPM’s principle that cost-effectiveness analyses should be
forward-looking, long-term, and incremental to what would have occurred without the
distributed energy resources.

As a complement to the NJCT and to ensure a broader decision framework for EE
investments, BPA also encouraged Staff, the NJCT Committee, and the SWE to
consider forthcoming guidance scheduled for publication in the fall of 2023 by the
Lawrence Berkeley National Laboratory and E4TheFuture regarding Distributional
Equity Analysis. This project will address limitations of BCA and how DEA can be
used with BCA to inform distributed energy resource (“DER”) investment decisions.
BPA recommended that New Jersey establish a unified BCA framework (i.e.,
conducting a DEA alongside BCAs) for EE and all other DERs to ensure that New
Jersey meets its equity goals.

EEA-NJ similarly offered commendations for the focus in the straw proposal and
memo on aligning the NJCT with State policies, ensuring transparency and
opportunity for stakeholder input in the process, and incorporating other key
elements of NSPM principles. EEA-NJ endorsed the increases of NEBs in the NJCT,
stating that these adders allow for a more accurate balance on the scales when
assessing the true costs of EE measures, provide a more holistic approach when
addressing the full impacts of energy burdens on consumers, and will help expand
the adoption of measures where the need is highest in low-income residences, which
are typically the worst performing.

MaGrann expressed strong support for the increased NEBs adders, characterizing
these incremental values as consistent with the NSPM recommendations and other
initiatives aimed at better aligning cost-effectiveness testing with the intent of
capturing all benefits. MaGrann argued that it is critical to not overly constrain the
value assigned to these benefits such so as to be able to approve more costly

1 https://www.nationalenergyscreeningproject.org/national-standard-practice-manual
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projects with longer-term paybacks and deeper energy savings instead of lower
efficiency, higher carbon generating projects that last 20 to 30 years or more.
MaGrann also expressed strong support for the proposal to base applicable cost-
effectiveness calculations on incremental costs. In addition, MaGrann expressed
support for the proposal to remove non-energy policy items from the cost-
effectiveness calculation (e.g., workforce development initiatives).

TSLE noted that the NJCT should represent the benefits of programs serving
underserved markets and diverse communities and firms.

Response: Staff understands and appreciates Rate Counsel's concerns about the
costs of EE programs and the potential for the addition of more benefits in the NJCT
to lead to the inclusion of less cost-effective measures in EE incentive programs
relative to a cost test that accounts for fewer benefits. Staff notes that, regardless
of the effect on BCR, the inclusion of updated values for NEIs does not in itself
increase or affect program budgets in New Jersey’s framework. The significant
progress still needed to achieve goals is or will be the driver for program budget
increases. The Ultilities are required to have portfolios with BCRs of at least 1.0 but
are not required to implement every program with a BCR of 1.0 or better.

Staff also appreciates stakeholder comments emphasizing the importance of
including energy and non-energy benefits in the NJCT.

Staff believes in the importance of having a primary cost test for New Jersey EE
programs that strikes a balanced and reasonable approach to accounting for the
costs and benefits of EE programs.

During Triennium 1, Staff, SWE, and others recognized the need for a dedicated
work group focused on potential revisions to the NJCT. The NJCT Committee
included Staff, SWE, the Ultilities, Rate Counsel, and their respective consultants.
The work of this NJCT Committee resulted in the straw proposal for the Triennium 2
NJCT.

Staff thanks NEEP for its recommendation to consider a metric to account for the
real time cost of energy generation, such as a Total Systems Benefit, in Triennium
3.

Regarding BPA’s suggestion that New Jersey formally cite and utilize the NSPM as
a framework for considering updates to the NJCT, including through the NSPM'’s set
of eight core principles, while the NJCT Committee did not formally use this
document, its deliberations explicitly incorporated the key long-standing evaluation
principles that are aggregated into that document. This includes: including assuring
cost test entries are consistent with State goals, matching costs and benefits and
positive and negative effects, and including only those impacts (non-energy and
otherwise) associated with the perspective(s) appropriate to the to benefit-cost ratio
being used.

Staff thanks BPA for the suggestion about establishing a unified BCA framework and
will plan to address this in discussions about the next NJCT.
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Staff believes that it is not practical to expand the technical NJCT Committee beyond
the Ultilities, their evaluators, and Rate Counsel. Staff recommends continuing the
current design and membership of the technical NJCT Committee. Toward the end
of expanding public stakeholder participation in the NJCT update process, however,
Staff and SWE appreciate stakeholder interest in engaging more deeply and
frequently on future revisions to the NJCT and will add more frequent EM&V Working
Group updates and discussions, including regarding the NJCT, to the EE
stakeholder meetings (which may take place on a different schedule starting in Fiscal
Year 2024). Further, Staff and SWE will endeavor to provide longer review times for
comment on future triennial NJCT revisions. Staff also notes that evaluation studies
and research, including those that inform NJCT updates, are posted on the NJCEP
“Program  Evaluations, Market Analysis and TRMs” webpage at
https://www.njcleanenergy.com/main/public-reports-and-library/market-analysis-

protocols/market-analysis-baseline-studies/market-an as they become available.

VIll. REPORTING REQUIREMENTS

Comments: Stakeholders provided considerable input and comments regarding tracking,
reporting, and metrics. Mr. Winka recommended that the quarterly reports provide the
consolidated, statewide information, including numbers of participants in each program by
municipality or zip code, as well as cumulative energy saved in MMBtus and MWh.

NJ 50x30 suggested that the Utilities should submit both individual Utility and consolidated
Utility reports on savings, costs, and benefits to determine if the consolidated programs are
cost-effective, including number of participants by municipality or zip code for each Utility
program.

Rate Counsel suggested that GHG tracking not be included in the Utilities’ quarterly reports.
Rate Counsel further recommended that the State program administrator continue to monitor
and report GHG emission reduction as Rate Counsel believes the State is in the best position
to capture this information and make the necessary recommendations or changes to
programs, as needed, to meet the State’s emission reductions goals.

EEA-NJ stated that the tracking system should include reporting to track QPIs.
TSLE noted that transparent tracking against goals is needed.

Uplight recommended that quarterly and annual reports include metrics on LMI and multifamily
program segments.

Response: Staff recognizes the interest of stakeholders in being able to review progress of
the Utility and State programs on at least an interim basis in the triennium. Staff notes that
the addition of a quarterly roll-up might be possible, but greater effort and attention will be
placed on the annual Utility and State roll-up numbers. The planned annual or interim
reporting includes enhanced lists of metrics with more information at the program level and
already includes some information for LMI outcomes, but not at the zip code or city level. Staff
notes, however, that  Sustainable Jersey  offers a Data Center at
https://www.sustainablejersey.com/resources/data-center/sustainable-jersey-data-

resources/ that includes multiple municipal-level data files and interactive maps, including on
EE program participation, with support from Staff and the Utilities to provide applicable data
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needed as requested by Sustainable Jersey. For example, this information can be used by
municipalities in developing their community energy plans through the BPU’s Community
Energy Plan Grant program, for which Sustainable Jersey provides guidance and technical
assistance.

Staff supports addition of the GHG metric at least in the statewide compilation reports and will
include a metric on this as soon as the conversion factor sources are vetted and agreed upon.
Further, Staff is working on this and other improvements to the metrics and tracking efforts.
The tracking reports and annual roll-ups will be posted on the NJCEP “Financial & Energy
Savings Reports” webpage at hitps://www.njcleanenergy.com/main/public-reports-and-
library/financial-reports/clean-energy-program-financial-reports. In addition, all Ultility and
State evaluation documents and a PDF of the TRM are posted on the NJCEP “Program
Evaluations, Market Analysis and TRMs” webpage at
https://www.njcleanenergy.com/main/public-reports-and-library/market-analysis-
protocols/market-analysis-baseline-studies/market-an

TRIENNIAL REVIEW

Comments: NRDC recommended that the Board adopt an interim review process for
evaluation and modification of program design to course correct as lessons are learned from
implementation.

Response: Staff notes that, while the triennial review process occurs throughout the three
years of each program cycle, in addition, there are certain opportunities to course correct
within the overall Triennium 2 framework established by the Board. These include annual
TRM updates as well as adjustments in the following areas: marketing and outreach, budgets
and incentives, program rules to accommodate overlaps between Utility-led and State-led
programs, and Utility-led and State-led program design and delivery to accommodate
integration of IRA rebates. In addition, the Board always maintains the ability to modify or
clarify aspects of the Triennium 2 framework as needed during the triennium.

STAKEHOLDER GROUPS

Comments: Rate Counsel expressed that it looks forward to continuing participation in the
full range of working groups and to the continued sharing of best practices and improvements
to program delivery and cost-effectiveness in New Jersey.

NEEP suggested that BPU can build on past achievements by providing additional
opportunities for stakeholder engagement and involvement in the working groups. In
particular, NEEP suggested providing more targeted meetings and opportunities for
engagement, changing the format and content of meetings, and providing educational
materials or a presentation. As an example, NEEP suggested that, when Utilities and the
BPU file their program plans, each entity can hold public meetings with information
presentations on their portfolio — including about the goals of the programs and metrics of
success — and opportunities for verbal and written feedback. NEEP also suggested that BPU
could plan additional stakeholder meetings on the building decarbonization start-up program,
demand response programs, Comfort Partners, braiding low-income programs, establishing
the New Jersey cost-benefit test, and federal funding opportunities. NEEP suggested its work
on creating equity-focused advisory groups and the Community Engagement to Ownership
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spectrum, as well as other high-impact stakeholder processes in other states, including
Connecticut and Massachusetts.

Honeywell asserted that it is critical that the Utility Working Group be open to implementers
so that they can provide input and context on the issues addressed.

MaGrann strongly suggested a more robust marketing and outreach strategy for
comprehensive Utility-led programs (e.g., Engineered Solutions, whole building electrification
programs). MaGrann recommended that the Ultilities integrate a marketing strategy across all
programs so that customer contacts from projects that may have gone through one program
may be leveraged when targeting outreach for another program.

NRDC recommended that the Board revise the EE stakeholder and working group process to
provide interested parties with more opportunities to comment, whether through allowing
interested stakeholders to participate in the Utility Working Group, reviving the Energy
Efficiency Advisory Group, or making permanent the Clean Buildings Working Group.

Response: Staff appreciates the interest in, and agrees with, the importance of increasing
effective stakeholder engagement. Staff welcomes continued dialogue with interested
stakeholders about how to continue to improve stakeholder engagement processes, which
could include redesigning the monthly EE stakeholder meetings to enable more in-depth
discussions about topics of interest. Staff always appreciates the opportunity to benefit from
stakeholders’ insights, experiences, and recommendations and to engage collaboratively to
develop the best possible clean energy policies. In general, Staff appreciates the suggestions
and will explore possible changes to expand opportunities for stakeholder engagement
starting in Triennium 1.

In addition to forthcoming meetings regarding the remaining aspects of the Triennium 2
framework — including building decarbonization start-up and demand response programs —
Staff anticipates that there will be further opportunities for stakeholder input after the Board
establishes the overall Triennium 2 framework — notably, because of the continued work that
will be required to determine how to most efficiently and effectively leverage additional funding
from the IRA efficiency and electrification rebates to maximize the benefits of existing
programs. Staff will propose plans for how to leverage any additional funding, which may
include adjustments to Utility and State program design and delivery as needed, for feedback
from public stakeholders.

Staff also agrees that offering additional stakeholder meetings on proposed Utility and State
EE programs would provide expanded opportunities for stakeholders to learn about and
provide feedback on the proposals. As noted above in the section regarding Utility core
programs, Staff plans to foster more dialogue with stakeholders about the Utilities’ proposals
to inform the Board’s filing review process that will occur between October 2023 and May
2024. All of the Utilities will have public hearings regarding their Triennium 2 proposed
programs, which are open to all stakeholders, and suggests that these are important fora
through which stakeholders can provide feedback to the Utilities and Staff about program
details. In particular, Staff will work with the Utilities to plan how best to use these public
hearings, which may include presentations designed to benefit stakeholders and more actively
invite feedback.

42
BPU DOCKET NOS. Q01901040,
Q023030150, & Q017091004



Attachment C



New Jersey’s

cleanenergy

program™

New Jersey 2023 Triennial
Technical Reference Manual

For 2024 Filings

New Jersey Board of Utilities

New Jersey’s Clean Energy Program™

5/22/2023




1 TABLE OF CONTENTS

1

INTRODUGCTION. ... eietitetette et e sttt et e e eeeaeessasaattbee ettt eaeseeseasauasataraaaeaaeessssasssbbeteeeseeessassssanssstsseeassnesesssassssssssssaneeenes 9
1.1 PURPOSE ...ttt ettt ettt ekt h etk h et h R bR R E Rk bt h bbbt et 9
1.2 TRIME ORGANIZATION ..t teseeteieseeeeetes et etese st et ee et e et e s ee e 8 e st e e e R e e et e e e e e s e ee e R e Rt e b e hee et ke b ee e e b e b e r et ebene e b e e en et enere e e e 9
1.3 TYPES OF CALCULATIONS ..ttt ettt ettt et ettt ee et s et e et b ekt a8 b e e Rt e ke bt e b e b e st e b e b sttt n et enere et enenens 10
1.4 AALGORITHMS <.ttt ettt ettt h e bbb h s 2 b8 beh R heh e E e bbbk h bbbttt n et 11
1.5 BUILDING ENERGY SIMULATIONS .....vvevtetettettet ettt etetese ettt et esese st et ese st e s et e et et s st sese b eses st et esese bt e s st et sese e 11
1.6 MEASURE INTERACTIVE SAVINGS ..ttt ettt ettt ettt sttt sttt ettt eb et he bt etk bt et be bt e bbbt et eae bt et e nbe et na 11
1.7 DATA AND INPUT VALUES .ttt ettt ettt ettt etttk b ekt b e skt b e skt b ekt bt e st nbe bt et e nae e e 11
1.8 BASELINE ESTIMATES ...ttt ettt ettt ettt etk h ekt h et h e bt etk h ettt h ettt e nb e et et nb e et e nne e e 12
1.9 PEAK SAVINGS .t tetetetesce ettt ettt te st ee et e st e e e e st e ek a8 et e e e e h e b o2 a8 e s £ e e EeE e st e e e E s £t e b e R A heh Rt £ b R Rttt n et n et ees 13

1.9.1  Electric Coincident PEQK DEMAN ..............coouueeeiumeieiiieeeieeeiee ettt et e et et esenee e s e e sateeesaeneabenesanens 13

1.9.2  PeAK DAY NGEUIGI GAS ....ooeeeevveeeeiieeeseeesiteeeseissstssssesstssessissssssssessssssesssssssessessstssesssssssssssesssssessansssessssssssnessannes 14
L1.10  OTHER RESOURCES .. eutteutetteattente ettt este ettt ettt ekttt etk b et h ekt e btk b e h e e bt b e e bbbt oot ebe bt et ehe bt et ebt bt e e 14
1.11  PROSPECTIVE APPLICATION OF THE TRIM ....iiiiiiiiiiitiiit ettt ettt ettt 14
L1.12  IMIEASURE COSTS ottt euttettentt ettt ettt ettt ekttt ekt b etk ke b e bbbt e et be e bt e bbbt e bbbt et eae bt e bbbt 14
L1.13  IMIEASURE LIVES .ottt etttk h ettt et h e h e skt h et b e bt nn et 14

RESIDENTIAL ..ttt et e e e sttt et e e e e s ae s s sttt et et e e eeseesasaaa asaa e b aaaaaaaesssssasssbbabaeeaeeaeeaessaasssstsbasaesnesesssasassnnsessnaeees 16
2.1 AAPPLIANCES .ttt et ettt ettt etttk ettt ekt etttk h ek ke bbb bbbt h bt bt h bt bt et b bt et 16

2.1, ClOtNES WASRET ...ttt ettt ettt ettt ettt et et e e e at e e e abe e e tbe e eabae e abaeatbsesmtbaeembbeanateeans 16

2.1.2  ClOLRES DIYEN ...ttt ettt ettt e e e st e e s bt e e s at e e e ast s e e aat s e skt e e e abeseeatessasaestneesatneenaneeans 23

2.1.3  DUSAWASRET ...t ettt ettt ettt et e bt e e e bt e e e hee e e bt e e e be e e atreestneesteeenaneeens 27

2.1.4  INAUCTEION RANGE/COOKLOP......veccvevecrrireereieeeresesetriesssessssssssstesssstessssesessessssssesasssestssesstsesssbessnssesssssesssesensnsons 31

B SR 01 i o T=T o [ e -3 P 34

D Y Y o =T (- SRR 40

2.1.7  WALEE COOIBE ..ottt ettt e ettt e e ettt e et ettt e e et tta e e e e sttt s e e ttbsaeeeassbataeeastteaasaassbataassttaassaasssnaanans 45

2.1.8 UL PUFIFIEE .evviee ettt ettt ettt ettt e s ettt b e e e sttt s e sttt a e e e s abet e s e st b taaeeaassbeeaesattsaeesssbataeastaaassanssbaaasans 48

b O I D =T o 1V 1o [ =1 oSSR 53

2.1.10 ROOM Ailr CONAILIONET ...ttt ettt s e s ete e s aee e s e e e ameeesaneeesneeesannesnatnesnnnesasneesasesenaseeens 57
2.2 APPLIANCE RECYCLING 1.ttt ettt etttk ettt et ekttt b bt e bt ehe e bt e bt e bt e bbbt e bt e bt e st ebe e bt et st e nbe e e e 61

2.2.1  Refrigerator & FreEZEIr RECYCHING ..........ceevveeeeeeeeeieeeesiieeiiseeeitveeeasssttsseestaeesessstesseeesssseeessnssessneessssesansnseennaas 61

2.2.2 ROOM AC UNIE RECYCING ...ttt ettt et e et e eeat et e aeeeemteeeenteeemnseeemsseaenseeannneeann 64

2.2.3  DehUMIAIfIEr RECYCHING......cueeeeeeieieeeieeet ettt ettt e st e e st e e e eat s e e attn e s atseeeatseseareestneesatneenaneeans 67
2.3 [ Y G OO TROVRRTRNE 70

2.3.1  Central AC, ASHP, Mini-SPIItS, PTAGC, PTHP.........coucueeiteeieeieeieeete ettt et te ettt s esteeaseasatnsabeeaveesanesaneen 70



2.3.2  Ground LOop and Air-t0-Water HEAL PUMP.........c...eeviiceeeeieeessiieeesiienteeseeetaseesinentessseenssesessnsnsessssesassessnsssesssans 77
2.3.3  Gas Forced Air and HYAronic HEQAL .............ccoce oottt e et e e e e a e e esseaeseeaeneeeaas 85
2.3.4  High Efficiency Bathroom EXRQUSE FAN ............cceecuiieeiiiieiieeeeiiiieeiisiseetseseiitasesssstssaesstasssssssssasasssstassasassssesasans 89
G R S = O Y [ (o] OO PPN 92
2.3.6  Duct Sealing and DUCE INSUIGLION ...........ccceeeeeeeeeeirieeesiieeisseesitseeesssssstssesstssessssssesseestasessssssssesesssaneessnssessrens 97
2.3.7  Heat or Energy RECOVEIY VENTIIALOL ...........ccvvveeeeieireeiecieseseiiseiessscisesessisssesssssssessssssesssssssssesenssssesessissssnes 103
D 30 B Y/ ]} =1 ¢ To T o - P PP 110
2.3.9  BOIEI CONLIOIS ..ottt et st st s et s h e st e aneesheeemt e e sstennnesneenneenes 116
2.3.10  Filt@F WHRISLIE. .....c....eeeveeeeiiee et eeiteee ettt s e e ettt ea e e sttt a s ettt e e e st e s e s e tsbaea e e abtesaenatbsaaessssbteseenastbaaasssraeas 119
b A R 0 1|1 o N o ¢ USRS 123
2.3.12  SMAIt TREIMOSEAL .....ceeeeeiieeteeeee ettt st ettt st s st e st a e st e st e sh s e s st e ateesbe e s s s sasensseenbnesanesnseeanes 128
2.4 LIGHTING ettt ettt bbb bt b e H bt b e H bt h e h bbbt bR bt bt h bbbt b e 133
24,1 LAMPS QNG FIXEUIES ..vvveeeeveieeeeecieeeesesseieessseseeeesessetesssesaesesesseeeessaansesessasseseessessessaesstaseessasenseesstaneessansness 133
2.4.2  OCCUPGNCY SEINSOK ......ceeeeiiaeeiiaeeeeeteeeeeeaae s e s sae sttt et e e e e e s eae e s et sane et e ene s s sa e smsme e e e e eeeaaesssaaansnraenneeaeeeeeaaenanan 143
2.5 PLUG LOAD .ttt ettt ekttt H e h e e btk b oAbt e Rt eE bt h e e n e h e bt bt e e bt 148
B NG ol 1o (V] o 4 T=1 1 SO UPR 148
2.5.2 TEIBVISIONS .......eieeeteeeeeeeeeee ettt ettt e bt st sa e st e e b she e e hbe e bt e ane e aRe e et ebe e Rt e aneeabennreeanes 151
2T B ¢ ([ [ ) 1 ¢ < PRSPPI 155
2.5.4  SOUNGBAN ...ttt ettt sttt s eae e s aee s e s e st s bt e s b be s st s st e shee st e s aneesbeesans e st s seeanes 159
BN 2 [-Toi g Tolh V=)o ol L= O 1 Yoo =1 o 162
2.6 SHELL ettt ettt ettt ettt ettt etttk ek R R R h R R h R E R ek R et h Rt bR bt bt e a e bt r et 165
2.6.1  Residential/Low-rise MUltifamily Air SEAIING ..............cccveecueecieiieeiirecieseesteeieesteesteesivsesteessaesaasateeseessaaeses 165
2.6.2  INSUIQLION.......coeeieeeeeee ettt ettt ettt e et e e et s e e ab e e e et e e ek te e s tee e e te e e at e e s et e earetesneeeanree s 170
2.7 WVATER HEATING. ...ttt etttk h bbb bbbt h ettt ettt ettt 176
2.7.1  HEQAL PUMP WALEE HEALEK ........cc.coceeeeeeeeeeeeeeeettt e itseee s s s e e e e s s e e e et s e ee ettt e et bbb aesssseassansaasassansenneenssranntren 176
2.7.2  INGIr@CEt WALEE HEGLEN ........coonveeeieeeieetteeee sttt ettt et e sat e st e sae e s at e st s aae e sbrasatssneesbeesaneeanesnseennns 183
VIV AC I (o] g0 [0 =Y. Vo 1 (=]l o [T 1 =1 PSPPSR 187
2.7 4 TANKIESS WALEET HEALEN .........eeeeeeeeieieiee ettt ettt ettt e ettt e ettt e ettt e sttt s bt e svteesveeesuneeesmeeaen 191
2.7.5  Water HEALING SEEDACK ........ccc..uvveiieeiiiiieiiiieiis e eeciitee s sstts e s e ettt e e st bt e s e e bbb e e e s s sabte e s e sbbb s e e s s astasaseatbanaeessreess 196
2.7.6  Faucet Aerators and SNOWEIREAUS ............c...cocouuiioeiiiiie ettt s e et e s et e s et esneaeanea s 200
2.7.7  THermostatiC SNOWEINEAUS ...........cccoveeecuieciiieeeite ettt ettt st e eae s sreesabe e st e sae e sbeestesneesreesaneeanesnseeanes 206
B R o<1 (17 o 1 1 Lo SR 211
BB R oo o I V1 o XS 218
2.8 WVHOLE BUILDING ..ttt etttk ek ekt h e st b e bt e bttt eb e bbbt b e st et b e et et e nne e 222
2.8.1  BERAVIOIAI CRANGE .........eeieeieieeeetee ettt ettt ettt ettt et e et e e et e e tba e e tbaesatesaeabeaasbeaaabttanaseeananeesansee s 222
2.8.2 Home Performance With ENErqy STAr (HPWES) .........uueeeiiuureeeiiiieeeeiieeessesisseeesssssesssesissssessssssssssssssssessssssenes 225



D G S V-4V VA @0 ¢ K1 1 4 (o o o IS 227

D 1) (1 e o ¢ PP 228
COMMERCIAL & INDUSTRIAL ..cttttttiiieciitiettteeetaaeeessaseuiibeteeeteeeessasssssassstsseaeesaesssssessunsssssssesesssesssssasasssesesssesesssassasnnnss 232
31 AANGRICULTURE ..ttt ettt ettt ettt ettt ket ekt b1kt h et e kbt oot eh e bt e bt e bt bbbt bt e s bbbt e sttt e bt et e b 232
3.1, AULO MIIKEE TAKEOSS «.cceneeieneeaeee ettt ettt ettt ettt ettt et e e et e ettt e ettt e s attsaeabeeambeeaameeasareeasaneeaanseean 232
3.1.2  DQAURY PUMP VD ... eeee e eee e et ettt ettt s aa s s e e e e e e e e aae e s e sa e es s s et tb s sa b bt e saaaessaaaaaaasaaasassaeasssettrasntann 235
3.1.3  Dairy REfriGeration TUNE UP.........ccceccuieeeesiiieeeieiiiseieesssisiessseiisssessssissesssssssesesssssssesssssssssessssssssssssssssseesisssenes 239
I B R 0 1o 114 VA Yot g0 | R @0 1 ¢ =X ] SR 242
3,15 LIVESTOCK WALETEN ...ttt ettt sttt s et shr e sttt e sbee s s e sanesnaeeebnasaessnseennes 246
3.1.6  LOW PreSSUIE IITIGATION ......ccovveeeirieieieiieeeeeeieeetiinnstsesssesesssessssaasersssaeteeseanetssnnsssssssssassssssasssssasreseeeneesnnnnssnnnsnnn 249
3.1.7  VENLIHIGLION FANS ...ttt ettt ettt ettt e ekt e e et e e et s e e bt e e sttt e sabt s e abessasbesnabeesaaneeeameean 253
3.1.8  HEGAL RECIGIMEIS.........ceveeeevieieeiiiies s eeciiiee e ettt a e ettt e s ettt s e s e bt a e e s st e s e s e aabbb e e e s s bt e e s eaabbsaaesssbtaassnassaaaeessrees 258
I S B =1 o To 11 T-0 2 (o Yol @l 5 [0 [ 1= g N 1 =1 USRS 263
3.2 AAPPLIANCES ...ttt ettt ettt s et e 2 st s s s et s s s et s s s et s st b et b et b ettt 266
3.2.1  ClOLRES WASRE ...ttt ettt sttt et e s h s e et e ateesbe e st e sasensseenbnaenesnseeanes 266
I B 01 [0 =Xl D V=] ¢ J R 272
3.2.3  Clothes Dryer MOGUIGLING VIAIVE ............coeecceeeeeieeiieeeeeecrveeeesiieteseseivesessssssaesssssseessenssssenssaanseessssssasesssnnees 276
.24 REITIGEIAEONS. ......eieniieeeeee ettt et ettt ettt ettt e e et e e e et e e ekt e e e aba e e bt e e e bt s e e abt s e abeaaasbeaaabteanabeeaaaneeeanree s 279
3.2.5 FT@EZEIS.cuueeeeeeeeeieeeette ettt s e et e e s e e ettt s e e e e e e e s e et tbbbattaaa e e e ee e s b ntts s b et aaeaenaa s ttbbbreeeaaeeeeaneaans 284
BB R D=1 o1V ¢ o ] =1 O URS 289
3.2.7  ROOM AIl CONGILIONET ..ottt sttt ettt ettt s e st ebe e st e sabe e st e ane e aanesatssseesreesanesaneenseeanes 293
3.2.8  WALEE COOIEE ...ttt ettt sttt st s et et e shae st s aae e sbe e st s e anessaeesbneeanesseeares 297
33 APPLIANCE RECYCLING 1.ttt ettt ettt etttk etttk b ekt b et eh bbbt bt et bt bbbttt b e 300
3.3.1  Refrigerator & Fre€zer RECYCHNG ...........coooo e oottt ettt e et e et e e st e e e e asneeeanee s 300
3.3.2  ROOM AC UNIt RECYCHING ...ttt ettt ettt sttt e st s s att e svtessavteesaeeesaeea s 303
3.3.3  DenUMIGIfIEr RECYCHNG ...............eeeeeeeeeeeeee ettt tee e e e e e e e e et e s et a et e aaaeeeee s e essssttsaaaaaaasessssssssssseeasaaaaaanaanas 306
3.4 FOODSERVICE ...v.vvivt vttt ettt ettt ettt ettt s et s st s st s st s st b et s et b e s sttt es et st sene st es s 309
3.4.1  0vens, Fryer, SteAMEr & GIAAI.............oueeceeeieeieieeeieeieeeeseiiseieesseiteseseistesessssseesessbsesessassseessasstasessssssenes 309
207 B« [0 ) [ 1ol 0o ] V=4 3SR 319
3.4.3  DUSAWGASHELS. ..ottt ettt ettt et aae e h e sttt nne et nneeanes 323
B 1o 1V Lo 1ol T =SS 328
3.5 [ Y2 G STV OPPUTRTRRI 332
3.5.1 Central AC, Air Source Heat Pumps, Mini-Splits, PTAC, PLAD ..........uvveeeeiiie ettt e e e esescveeeaeaaaaaaneaas 332
3.5.2 Geothermal and Water SOUICE HEAL PUMDS ........c..ueeiveeieereeeiiseeeesiiesessseesseeessssssssseesresesssssssssessssseseesinssenss 339
BGRR[0 o a 1o [ o =T | =3 o 347
3.5.4  Furnaces, Unit HEALEIS QNI BOIIEIS.............uuvuveumrreeeeieeeeeesreeereeeeeesseeereeeereessnnsssssssssssssssasssssasssssesersesernssrannnnns 351



3.5.5  BOUEI CONLIOIS ..ottt ettt et sttt e st s h e et antesheeems e ene e sstensnesneenneenee 356
RN R oY =T ol oo Ty o) ] 7.0 ol PR 359
35,7 GGS CRUHIEIS c...vveeeiieee ettt eeeetee e ettt ettt e e e ettt et es st s e s e tb b s e e e st e s e s e abb b e e e s abte e s e e bbb e e e s bt e e s e et bbaeeenrrees 363
3.5.8  EIBCEIIC CRUIIEIS. ...ttt ettt e et e e et e et e st te e s bt e e saseeemseeemeeesanetesneeeannee s 366
3.5.9  MGAKE-UP AQl UNt....uveeeeeirerieeeeiiteeeseiietiressscivetesesssstsessscseessseassesasssassesesaassesasssessstessessssesassassseeseesssnsessisssenss 370
3.5.10 Heat or Energy RECOVEIY VENTIIALOL ...........ccvveeeeeieireeieciieseseiiseieesseisesessisesesssisssesssssssesesssssssessnsssresessinsssnes 379
3.5.11 Demand Controlled VENLIGLION ..............c.oeccoroeeiiieeeiieeiieet ettt sttt et nneennes 387
3.5.12 Demand Controlled Kitchen VEntilation .................cccvecoeiieriiecoiierieest ettt 393
4.3.1  DESErALIfICALION FOM ....eeeeiiiieitee ettt ettt ettt e et e et e ettt e ettt e st s s eattesmbeesmtessavteesuneeesnsean 397
3.5.13 Duct Sealing and DUCE INSUIGLION ..........ccceeeeeiiieieeeeeeee e e ee e ettt e e e e e e s s e e s aaaesaaaeaaaeessasssrssseeeeeeaassasaannn 402
R T S L OV o o o PO 406
3.5.15  ECONOMUZEE CONLIOIS ...ttt ettt ettt s st ase s st e s ate st s aae e shreeatssseesbeesaneeanesnseenans 410
3.5.16  GUESE ROOIM EMS ....oooiiiiiitieeettten sttt ettt st s s ben e ssnne s e ssnbaneesssannenss 413
I A 1 To 1 A K] £ [ 3OO PPRREPR 417
3.5.18 Steam Trap REPAIIT/REPIACE .........cc.eeeeeeeectieieeeieeieestesteeita et e sae st e st esbaessbaata e bt e asaesasaestsesaestsaeateesseessaantns 422
3.5.19 MUAINEENANCE ......iiiiiiiiiiiciie ittt ettt st e s st e e s ates e e s s sbt e e s e sabees e s ssnta e s et benesssnneess 426
I O Vo Vo ToTol-de laote) () eI @ o T4 1 (o] KSR 431
3.6 K] 1 PSP URRTPR 440
3.6.1  High-Rise MUItIfamily Ailr SEAIING...........coueeeevveeieeieeieeiseirieeeeiieeeesrecsteseeeisseeessseseeseeebsesessseseessessraeeessnnnenes 440
3.7 LIGHTING ettt ettt ettt bk bbb bt etk h e bbbt b b bbb bt bt h bbbt 443
3.7.1 LIGREING FIXEUIES. ...cuueieeeieeee ettt ettt ettt et e e e et e e at e e e bt e e sata e e tbae e et baaeabesaeabesamsbeaaaseeanabeeaaaneeaanneean 443
3.7.2  LIGRLING CONEIOIS......ueeieeeerieieesiies e eeiiee ettt e e e sttt e e ettt e e s e bts e e e s bteseseaabbbaeesasssteasseatbsaeesassstaassnatssaaesssrees 455
I N D -1 (o 14 o] o U UUUO PSS 461
BT I o (1 A [ [ ¢ KPP PPN 465
3.7.5  LED SigGN LIGRTING ..eovvveeneieeiieeieeeee ettt ettt sttt sttt s e st et e sh s e s st s ate e sbe e s st e se e nreeshneeaneenneenes 469
3.7.6  INAOOI HOMEICUIEUIE LED...........cocuveeerieetieee ettt ettt e st shr e sttt e s b e et esaaeesbeesaneeanesnseennes 474
3.8 IMIOTORS AND DIRIVES ...ttt ettt ettt etttk b ettt bt etk ekt ettt ebe e bbbt e bt bbbttt nbe e 478
R A AV o o) o TR OO O P PPOPTTOP PPN 478
Bi8.2 VD ettt ettt ettt st e ab ekt he e eab e ekt e ane e kb e eabe e bt e abeeehb e ekt e beeehbeeaneebeeabnentes 486
3.8.3  EIeVALOr MOGEITUZALION. ........cccueeeeeieeee ettt e et e et e et e s tre e st e s sate e emtesemetsereseanneseanneans 489
3.9 [N ULCR 0N o I PRSPPI 494
3.9.1  NEetWork POWEIr MONAGEIMENL ..........ccuveeeireeereeeeeiveeeesseiseseseiseeessseissesesessssesesssssseessesssssesssssssssesnssraseesissseees 494
R IO i ol o 17 o g =1 1 SRR 497
I B 1 To [ ) 1 | < PP 502
3.9.4  UnInterruptible POWEE SUDDIY ...........c.ccouiaiieiaiieiitee ettt ettt ettt et e ettt e ettt e st e e bt aavteasaveeasneeeaaree s 505
3.9.5 Refrigerated Beverage Vending MACRINE..................eeeueeeeeeeeeeeeeeeeitiiietiaee e e eeeeecccattsaaa e e e e e e e e s ssssivssseeaaaaaaaaaseans 509



3.9.6  Vending MACRINE CONLIOIS ...........eceeeeueeeeeeeeereeeeeeieieeeeeereeessseteseseeraeeasessssaeesssanseesaenssseeesssanneesassnstanesssanneess 512

3.9.7  EIECLriC VERICIE CRAIGET ....... oottt ettt e e et et e e et e e est e e e et e e eeaemeeasneeeanneean 515
3,10 REFRIGERATION. ¢ .ttt ettt ettt sttt ettt etttk b e ekt b et eh ekt e e ekt b et eh e e bt e et e b e bt e bt e s e she e h e st s e sa e st st e nn e enne s 517
3.10.1 Energy Efficient Glass Doors on Vertical Open Refrigerated CASES............ccccvveeeivvveereeeiiereeeiiseessnsiiseneessissenes 517
3.10.2  DOOK CIOSEY .......eeeeeteeieeeestee et es st e e st e s te et asse e eas e s bt s aseesseesatsease e st e sasesasesseesseesutesanensseesanseanennseeres 521
3.10.3  DOOI GASKELS ....eeeenteeeeeeesteett et sttt et e st sa e et e ase e e s e s st s st e sseesas s e st e st e sasesasteaaeesbe e s s e easessaeesbneeanesnseeres 524
I O o | T 60 =1 R 527
3.10.5  SEEUP CUILQINS ...covvveevireiiieeersreess e e e e e ve s eeeet e tterr et nt s ass s sessssaaserssanereeeneneeennssssnsssssassssransssssserssaneneennnnnssnnnsnnn 531
3.10.6  Anti-SWEAL REATL CONLION ........coceeieiiiiiiieee ettt ettt ettt et e ettt e sttt e sabes s bt e s et e sveeesaeeesaeeaes 535
B I (O A D o X Y A 8o 1o e KRR 539
3.10.8 LED CASE LIGATING......eeeeesreeeeeeeiiteeeeeiirtieesiscseeeessisessssscssesesssssesasssassesesasssssssssassssessnsssssessassssesenssssnsessinssnes 543
3.10.9 Refrigerated Case Light OCCUPANCY SENSONS.........ccvreereeievrereiiereesiiisesssssssesessiisssesessisssssssissssssssssssesessissssees 546
3.10.10 EvapOorator FAN EC MOTOF .............ccoeeiieeeeeeeeeeitetcieiseees s sesesesaseeesee et et st ae st taan st b asesssaassassaassssessensnnnmsrenntres 549
3.10.11 Evaporator FAN CONEIOMET ..............cccoo ettt e e ettt e et e e et e e et e e seeaemeeasneeeanneean 553
3.10.12 Floating HeQd PreSSUIrE CONEIO .............uuieeiuuiiieiiiiieeisiiiisaseciiitee s isates e s s ectina e e s sssbtesssstbsaaessssbtesessatbanaesssneess 557
3.10.13 VD COMPIESSON ..uuutueiaieeeieeesseaateeeseeteeetttaattesatta e asaassaasaaasaaaassesaeesesastsesstasasanssassassasssasasansssssssesssnssresntnnn 561
31T WATER HEATING. c.vttiteteteeit ettt ettt ettt ettt st bt s et h st h et s e bt h et s s bt ae st eb st es s s bt ese st eseae e 564
IS T I BIY ) o [0 T=0 Y Vo L= gl (=1 | 1= (PSPPSR 564
3.11.2  TANKIESS WALEE HEGLE ........c...eeeeeeeiieeieee ettt sttt et st st be st s aae e sb e et st e s beesan s e st s nseeanes 571
3.11.3  HEAL PUMPD WALEE HEALEN .......cccvveeeeeeieeeeeeeieeeeiitceiieeessses s s s sesers s eeeenestannessnnssssssssasssssansssssaseessaeneennnnrssnnnssen 578
3.11.4 Faucet Aerators and SHOWETREQAUS ............cccccoocuiiiieiiiiiieiceee ettt ettt ettt ettt e ettt e st e et e e et an bt e asseeeaaeeean 586
3.11.5 COMDINGLION BOIIEK ....cccoevieeeeiiesieeieiieee ettt e s e ettt et s ettt e s s e bt s e e e s sates e s e aabbbaeessstes s aseatbbsaesssstasassasbanaessssaes 592
3.11.6  Pre-RinSe SPray VIAIVES (PRSV) .....ueeeeeiiieeeesiiieseeeiiiveeeeiistesssesisssassessssesasestssssessssssssssessssssesssssssssssssssssesssssseses 598
3.11.7 RecCircul@ting PUMP CONLIOL.............eueeeeeeeeeeeeeeeeeeiteietee e e e e e e e e e e et e ettt e e et e e e e e e e e s e sssasaeeaaeaeeaesssssssssseeeeesaaseasaannn 604
R B oo T 17 o 1 Lo SR 612
312 PROCESS .ttt ettt etttk etttk btk h LR R bR b bR bbb bbbt bttt 619
3,121 VSD Ail COMPIESSOIS....ccoeccaeeiiaeeeeeeeeee et e eee s e eer et e e e et e e e s s s s s s ettt e et e e e e e s ae e smmm e e e eeeeeeaesasaaannrnnereeeaereeeaennnn 620
3.12.2 ComPressed Air LEAK DEEECLION ...........ccueeioueieieiiieee ittt ettt et e ettt e ettt e st s et s s bt s sveeesaeeeaaeeaes 624
I8 R T Vo T = YU T o] N T PPV 628
3.13.1 COMDINEA HEAL QNA POWET .........cccueeieieeeeeeeeee ettt te e ate e et s et e st esteeesasee e st s eameesereteaneseanneans 628
S0 IS 3 V-1 VK @a T 1111 ) [ [ TP 634
3.13.3  OPEIraLOr TIAINING .......uueieeeeiieeesiiiieeiieeeeeeeteertteenstr s eeesssesssssseeessseeseesenntttenstssesnssssesssensesseeeesseesesesnmensrmnninne 635
I 0 S 1 11 e 1 PP 639
APPENDIX A: CLIMATE ZONE DESCRIPTIONS ...ttt ettt ee ettt e e e e e e e e e s st e e e e e e e e e s eee e nmaaaneeaaaeeeeeeaeennnnnnneenees 643
APPENDIX B: BUILDING PROTOTYPE DESCRIPTIONS.....coiuteetteiteieenitietesiee sttt enteseeessnesmneeeeesreesneeete e seeesmnesaneenessneenn 644
5.1 AASSEMBLY .ttt ettt et £t R £ E e h R E R LR £ R R R R h R bR bRttt 645



52 AUTO REPAIR ..ottt et e e oo oottt e e e e e e ettt e e e e e e e ettt e e e e e e e e ettt e e e e e e e e e ettt e eeeeeeeeetttaaeeeeeeeeaaaaeeeeeeeeanes 646

5.3 BIG BOX RETAIL 1.ttt etttk h ekt b et bt bt ekt h ekt h et ae bttt 647
5.4 COMMUNITY COLLEGE .ttt ettt ettt ettt ettt ekt b et ekttt et ekt b e bt et sb e h e et et e m e et sbeesm e e naeenne e 649
5.5 DORMITORY .ttt ettt ettt et b2t h e b E 42 E 144 b1t b bRt b bt E b b s bbbttt ettt 651
5.6 ELEMENTARY SCHOOL ...ttt ettt ettt ekttt st s e bbb bt b skt s b es ettt se s eb et b s es e 652
5.7 FAST FOOD RESTAURANT ...ttt ettt ettt ettt ettt et et s et s st e bt b b st b s s e bbb et eb s e s b et st et es st s s e s 653
5.8 FULL-SERVICE RESTAURANT ..ottt ettt ettt etttk ettt h ekt b ek k bbbt bbbt e bt e bbbt e bt ettt e bt e 654
5.9 GROCERY .ttt ettt ettt ettt et h ekttt h ekt h ekt e bt e b ekt h st b bt bbbt h kbt bR bt bt n bt h et e 655
5,00 HIGH SCHOOL ..ttt ettt h ekt h etk h e sttt h et eb e bt et be e bt et et nb ettt e 657
SULT  HOSPITAL ettt etk ettt e ek ek bt h bbbt h e h et e b et e e 659
o0 o [0 1 OO PTUPPRTPP 661

5. 13 LARGE OFFICE ..ttt ettt ettt ettt ettt h b b e H ekt b e H ekt e bt etk h R bbb bt h bbbt 663
5.14  LARGE RETAIL 1ttt ettt etttk h ke bt h ekt b e st h bt e bbbt et b bbbt bttt 665
S5.15  LIGHT INDUSTRIAL «eutt ettt ettt sttt ettt etttk ekttt ek bbbkttt bt bt e bbbt e bt e bbbt e bt bbbttt e bt et 667

Lo S 1V o 1 = TSR UPPUPRPRTRN 668
TN A ][ UK OSSOSO 669
518 SMALL OFFICE oviutvitetiet ettt ettt ettt ekt st ettt et s e btttk et s b st s et b sttt h et sttt b bttt ettt 670
519 SMALL RETAIL wtttittetitette ettt ettt ettt ettt b st et s et s st b et st b s st b s sk s ekt h bttt s sttt ene e 671
5,20 UNIVERSITY ottt ettt ettt h et ke b e h ekt b e h ekt b oot e bt bt s bt eb e bt e bt e bt bt et eht bbbt 672
5.2 WWAREHOUSE ...ttt ettt ettt ettt ekt bt ekt b ekt b st b bt e bkt bt et bt bbbt bt ettt 674

6  APPENDIX C: HEATING AND COOLING EFLH....eeeiiiiiiiiiiiee e reietiree e e e e e e s s seiiibete e e s eeeeeesesssssastsraeaeaaeesesnesnnnassesnaees 675
6.1.1  RESIAENTEIAI EFLH ........eeeneeeiieeeseeeie ettt ettt et s e st et e s hs e st e s st e sreesaneeaseesatesntesanteaneesnnesatean 675
6.1.2  C&IBUIIAING TYPES ....eeveveeeecrreeeeiiieeieeeeceteeesesisetesssessesesesseteesseestaseesasaseessesssesessanssssessaassessessssssessasssenesansars 675
6.1.3  CEI EFLH VIQIUES.....c.....eeeeeaeeeeeee e eettee e e ettt e e et a e s e et e e e s e ta s e e s nssteeaaasssasaasansseeeesansneaaennsseeessaanneesannnnes 677

7  APPENDIX D: HVAC FAN AND PUMP OPERATING HOURS .......iiiiiieeeeiteee s siniiieteeere e e e e seesssiisitreeeeanee e s s nesasnansesnaes 682
8  APPENDIX E: CODE-COMPLIANT EFFICIENCIES......etiiteeiieiteieenie ettt ettt ettt e e s sne e seeesnnesme e ease e smeesnneeaes 691
8.1 CONVERTING BETWEEN SEER/SEERZ, HSPF/HSPEZ ... ettt 691
8.2 HVAC EFFICIENCIES ettt ettt ettt etttk etttk h ke ket h ekt b et b bbbt e bbbt e bt ettt e b et nae e 692
8.3 WATER HEATING EFFICIENCIES ...ttt ettt ettt etttk ettt b ettt b ekt b ekt b e bbbt e b et nne e 697

9  APPENDIX F: HVAC INTERACTIVITY FACTORS ....cceettiieeeee ettt e e e e e e e e s sttt et e e e e e eeeeee e e s nananeeeaaeeeeseeaennnnnneennees 698
10 APPENDIX G: NATURAL GAS PEAK DAY FACTORS .....oiuieiieetieeteseeste et s ee s et et seesa et sreesan e ne e saeesnnesmneeaneesnnenn 700
D01 MIEASURE LIST ottt etttk e bk kbt h R bttt e b h st e bt h bbbttt n et 700
10.2  TYPE 1= DAYS PER YEAR RATIO. ... titiiietetitesit ettt ettt ettt ettt ettt ettt s et bbbttt b et et s s s esens s 705
10.3  TYPE 2= FULL LOAD HOUR RATIO ...vitiititiiteteie ettt ettt st 707
10.4  TYPE 3 — HEATING DEGREE-DAY RATIO . ...ettittiitiitt ettt ettt b et ebe e bbbttt e e 710
10.5  TYPE 4 —HOURS PER YEAR RATIO ....iiutiiiiiiititieit sttt ettt ettt ettt ettt ettt ettt ettt e ee 710



11 APPENDIX H: NET-TO-GROSS FACTORS.......oiiiiiiiiiiiiiii ittt s saesrb s s 714

O R O0 ] V13 (a VY I AV ST TPTP 714
12,2 RESIDENTIAL INT G .ttt ettt bbbt h bt b e h bbbt et eb bbbt e bt e bt bt e bt et nbe bt 746
12 APPENDIX |: REALIZATION RATES. ..o ieeiieeitieeee ittt et st st et saee s e et e e s e st et e s e e s e r e e eme e saeesabeeareeneesmeeenreeaneenaees 793
13 APPENDIX J: IN-SERVICE RATES.......oiitteoteiettiteeitieeee st st e et s et st e s b et esheesa b e smb e et e smeesnr e eabeesmeesmnesareeanessneesn 798
14  APPENDIX K: DHW AND SPACE HEAT FUEL SPLIT ....eiiiiiieeieete ettt ettt et ste st e e e st e sabeebe e satesabesabesnseesanann 802
15 APPENDIX L: LIGHTING WATTAGES.......c.uttiittiiteiee ettt sttt et see s et e it ss e st et e s e e s e neeame e sseesn b e e reeseesmeesnresaseenaees 805
15.1  C&I MIDSTREAM LIGHTING BASELINE WATTAGES.......vvevteitititestetetetet ittt etesese sttt ese bttt st s ettt esess s esesene s 805
15.2  FIXTURE WATTAGES BY TYPE . .tttiitteuttittentt ettt ettt ettt ettt ettt sttt et h bbbttt et e bt bt e bt e bt bt e bbbt e bbbt e b 809



1 INTRODUCTION

This technical reference manual (TRM) has been developed to calculate resource savings, including electricity, natural gas,
and other resource savings from technologies and measures, and to calculate electric energy and capacity savings from
renewable energy and distributed generation systems. Specific calculation methods for determination of the resource
savings or generation are presented.

These calculations use deemed and customer-specific data as input values to industry-accepted energy and peak demand
savings algorithms. The data and input values for the algorithms come from the program application forms or from
deemed values. The deemed values are based on the recent impact evaluations or best available secondary research
applicable to the New Jersey programs when impact evaluations are not available.

1.1 PURPOSE

The TRM was developed for the purpose of calculating energy and peak demand savings for technologies and measures
supported by New Jersey’s Clean Energy Program (NJCEP). This includes programs administered by the State of New
Jersey through the Board of Public Utilities (BPU), the State’s electric and natural gas utilities, or other parties who
administer clean energy programs under the guidance of the BPU. The TRM will be updated to reflect the addition of new
measures, modifications to existing measures, changes to codes and standards, and the results of evaluation studies. The
TRM will be used consistently statewide to assess program impacts and calculate energy and peak demand savings
consistent with BPU guidance. The TRM may be used to accomplish the following:

e Report to the BPU on program performance;
e  Provide inputs for program planning and cost-effectiveness calculations;

e  Provide information to the BPU for calculating Quantitative Performance Indicators (QPI) and applying the
Performance Incentive Mechanism (PIM);

Resource savings to be measured include electric energy (kWh) and demand (kW) savings, natural gas savings (therms),
peak gas savings (therms/day), and savings of other resources (oil, propane, gasoline, and water) where applicable. In turn,
these resource savings will be used to determine avoided environmental emissions and other benefits as described in the
New Jersey Cost Test. The TRM is also utilized to support preliminary estimates of the electric energy and capacity from
renewable energy and distributed generation systems and the associated environmental benefits.

The calculations in this document focus on the determination of the per unit savings for the energy efficiency measures,
and the per unit generation for the renewable energy or distributed generation measures. The BPU has adopted net
savings for the purposes of evaluating energy efficiency and peak demand reduction program performance, and
performing cost-effectiveness testing. For Triennium 1, the BPU adopted a net-to-gross ratio of 1.0, which should be
applied to all programs, including low- income programs. For Triennium 2, net to gross ratios used to calculate net savings
are shown in Appendix H: Net-to-Gross Factors and should be applied to the gross savings calculated from this TRM.

1.2 TRM ORGANIZATION

The TRM is organized by customer sector (Residential and Commercial) and by end-use. Within each end-use section,
measures are grouped together by end-use subcategory. Note, sector applicability to measures installed multifamily (MF)
buildings depends on whether the building is a low rise (3 stories or less) and whether the measure is located in the
individual unit or common area. In-unit measures and all measures in MF low-rise buildings are covered in the Residential



section. Measures in common areas of MF high-rise (more than 3 stories) buildings are covered in the Commercial

section. Measures used in low-income (LI) or moderate income (Ml) programs use the same TRM sections as measures

applied to the general population. Any calculations unique to LI or Ml programs are identified within each measure

section. Measure applied to Agricultural facilities are covered within the Commercial section under the Agricultural end-

use.

1.3 TYPES OF CALCULATIONS

The following table summarizes the spectrum of approaches to be used for calculating energy, demand, and resource

savings. No one approach will serve all programs and measures. The TRM provides algorithms addressing measure types 1

and 2, and general guidelines for measure type 3.

Table 1-1 Summary of Calculations and Approaches

Type of Measure

1. Deemed prescriptive
measures

2.  Measures with important
variations in one or more
input values (e.g.,,
efficiency level, capacity,
load, etc.)

3. Custom or site-specific
measures, or measures in
complex comprehensive

jobs

Type of
Calculation

Standard formula
and deemed
input values

Standard formula

with one or more

site-specific input
values

Site-specific
analysis

General Approach

Number of installed units times
deemed savings/unit

Standard formula in the TRM with
one or more input values coming
from the application form,
worksheet, or field tool (e.g.,,
efficiency levels, unit capacity,
site-specific load)

Greater degree of site- specific
analysis, either in the number of
site-specific input values, or in the
use of special engineering
algorithms, including building
simulation programs

Several systems work together to ensure accurate data on a given measure:

1.

Residential appliances

Residential Electric HVAC
(change in efficiency level
times site-specific capacity
times standard operating

hours);

Field screening tools that
use site-specific input
values

Custom Industrial process
Complex

comprehensive jobs

The application form that the customer or customer’s agent submits with basic information.

Application worksheets and field tools with more detailed site-specific data, input values, and calculations (for some

programs).

Program tracking systems that compile data and may do some calculations

The TRM that contains algorithms and relies on deemed or site-specific input values. Parts or all of the TRM may
ultimately be implemented within the tracking system, the application forms and worksheets, and the field tools.
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1.4 ALGORITHMS

The TRM presents a set of engineering algorithms to calculate energy and demand savings. Savings are generally driven
by a change in efficiency level for the installed measure compared to a baseline level of efficiency. Energy savings are
calculated from the change in efficiency and/or the change the annual operating hours of equipment. Operating hours
may be expressed as run hours for constant output devices or equivalent full load hours (EFLH) for equipment that
operates at varying levels of output throughout the year. Energy and demand savings may be calculated for both
electricity and natural gas regardless of the targeted fuel.

1.5 BUILDING ENERGY SIMULATIONS

When building energy simulation software is used to develop savings estimates for several measures in a comprehensive
project, the specific algorithms used are inherent in the software and account for interaction among measures by design.
Building simulation software used for any program must be compliant with one of the following:

e Asoftware tool addressing residential and/or commercial buildings whose performance has passed testing according
to the National Renewable Energy Laboratory’s BESTEST software or ASHRAE Standard 140 energy simulation testing
protocol,

e Software approved the US Department of Energy's Weatherization Assistance program, or

e RESNET approved home energy rating software (HERS).

1.6 MEASURE INTERACTIVE SAVINGS

Throughout the TRM, the interactive effect of thermostatically-sensitive building components is accounted for in specific
measure sections, as appropriate. In instances where there is a measurable amount of interaction between two energy
consuming sources, the energy or peak demand savings are accounted for in either the algorithms or in the modeling
software used to determine energy savings.

For example, in a measure section where the lighting load has a direct effect on the energy used to condition the space,
the TRM provides an interactive effect value to be used in the savings algorithm for certain measures. Other measures rely
on the characteristics of the modeling software that account for the effect within a building, such as a new construction
protocol software that will apply the effects for a measurable difference in the baseline and efficient buildings.

Measure savings calculation based on simple engineering algorithms are not designed to account for the interactive
effects of multiple measures installed in a building. When multiple measures are installed, it is acceptable to sum the
individual measure savings. Energy savings calculations based on building energy simulations account for multiple
measure interactions by design.

1.7 DATA AND INPUT VALUES

Some input values, including site-specific data, will come directly from the program application forms, worksheets, and
field tools. Site-specific data on the application forms are used for measures with important variations in one or more
input values (efficiency level, capacity, etc.).
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Standard input values are based on the best available measured or industry data, including metered data, measured data
from prior evaluations (applied prospectively), field data and program results, nameplate data, in situ values, and/or
standards from industry associations.

For the deemed input assumptions where metered or measured data were not available, the input values (e.g., watts,
efficiency, equipment capacity, operating hours, coincidence factors) are based on the best available industry data or
standards. These input values were based on a review of literature from related evaluation studies and information from
various industry organizations, equipment manufacturers, and suppliers. For custom projects, measurement and
verification (M&V) options are presented that use pre- and/or post-retrofit measurements of energy consumption or
equipment performance to estimate energy savings.

1.8 BASELINE ESTIMATES

For measures in which the existing equipment has failed, is at the end of its useful life, or the program administrator does
not have knowledge of the state of the existing equipment, the resource savings values are based difference between the
energy use of new products that meet code or represent industry standard practice vs. the high efficiency products
promoted through the programs. For early replacement of functioning equipment, energy and demand savings values are
based on the difference between high efficiency equipment versus existing equipment. A dual baseline approach must be
followed, where the savings relative to the existing equipment baseline are used for the remaining useful life of the
existing equipment and a code or standard practice baseline is used for the remaining life of the measure. In lieu of the
dual baseline approach, lighting measures may use an adjusted measure life (AML) to account for early replacement of
functioning systems and differences in the lifetimes of efficient vs. standard practice equipment. The AML is defined as
the lifetime energy savings considering a dual baseline divided by first year savings.

Measures in the TRM are categorized according to the following baseline condition definitions:

Definition: A program in which the customer is incented to purchase or install higher efficiency
equipment than if the program had not existed. This may include retail rebate (coupon)
programs, upstream buydown programs, online store programs, contractor based programs, or
giveaways as examples. May include replacement of existing equipment at the end of its life (i.e.,
replace on burnout) or purchase of new equipment. In cases where a new construction

Time of Sale (TOS) characterization isn’t explicitly provided, the TOS characterization is typically appropriate. TOS is
sometimes referred to as normal replacement (NR).

Baseline: New standard efficiency, code compliant, or industry standard practice equipment.

Efficient Case: New, premium efficiency equipment above federal and state codes and standards
and industry standard practice.

Example: Appliance rebate
Definition: A program that intervenes during building design, expansion, or gut rehabilitation to
support the use of more-efficient equipment and construction practices.
New Construction (NC) Baseline: Building code, federal standards, or industry standard practice.
Efficient Case: The program’s level of building specification

Example: Building shell and mechanical measures
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Definition: A program that upgrades or enhances existing equipment.

Baseline: Existing equipment or the existing condition of the building or equipment. A single
baseline applies over the measure’s life. When a measure is applied to existing operational

Retrofit (RF) equipment and the measure benefit will cease upon the end of the underlying equipment’s life,
the measure life is the smaller of the host equipment remaining life or the full measure life.

Efficient Case: Post-retrofit efficiency of equipment.

Example: Air sealing, insulation, controls

Definition: A program that replaces existing, operational equipment.

Baseline: Dual. it begins as the existing equipment and shifts to projected TOS baseline
equipment after the remaining life of the existing equipment is over.

Efficient Case: New, premium efficiency equipment above federal and state codes and industry

Early Replacement (EREP) standard practice,
Example: Refrigerators and freezers; early replacement of HVAC equipment.
Note: For lighting measures, the adjusted measure life (AML) may be used in lieu of a dual
baseline approach.

Definition: A program that retires inefficient, operational duplicative equipment or inefficient
equipment that might otherwise be resold. No new equipment is installed in place of the old
equipment, and no existing equipment use increases to compensate for the retirement.

Early Retirement (ERET) Baseline: The existing equipment, which is retired and not replaced.

Efficient Case: Assumes zero consumption since the unit is retired.

Example: Appliance recycling, delamping.

Definition: A program where measures are installed during a site visit and are assumed to
replace existing, operational equipment.

Baseline: Same as EREP.

Direct Install (DI) Efficient Case: Same as EREP.

Example: Lighting and low-flow hot water measures

Note: For lighting measures, the adjusted measure life (AML) may be used in lieu of a dual
baseline approach.

1.9 PEAK SAVINGS

1.9.1 ELECTRIC COINCIDENT PEAK DEMAND

System peak demand refers to the highest amount of electricity consumed during a single hour across PJM. Peak
coincident demand is the demand of a measure that occurs at the same time as the PJM system peak. PJM system peak is
defined as follows in PJM Manual 18b:

“The EE Performance Hours are between the hour ending 15:00 Eastern Prevailing Time (EPT) and the hour ending 18:00
EPT during all days from June 1 through August 31, inclusive, of such Delivery Year, that is not a weekend or federal
holiday.”
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Therefore peak coincident demand savings should be calculated based on the average demand reduction during the hours
in that time frame.!

Peak demand savings for non-weather sensitive custom measures should be calculated based on the average demand
reduction during the hours in that period. For weather sensitive custom measures, peak demand savings should be
calculated based on the PJM’s Zonal Weighted Temperature Humidity Index (“WTHI”) standards for the appropriate zone.?

1.9.2 PEAK DAY NATURAL GAS

Calculations have been developed to determine the natural gas energy savings on an annual and peak day basis.
Additional calculations done as part of the cost effectiveness calculations allocate the annual savings on a seasonal basis.
Peak gas savings are calculated on a therm/day basis, using peak day heating degree-days representing the weather
conditions under which the natural gas distribution system reaches peak capacity. Design day conditions from the London
Economics study are used to calculate peak gas savings:

Average Heating Degree days base 65 (°F — day) Average Daily Temperature (°F)

Winter Design Day 66.4 -1.4

1.10 OTHER RESOURCES

Measures that save electricity or natural gas may also affect the use of other fuels, water or other costs, and will affect
emissions. The New Jersey Cost Test accounts for emissions reductions associated with electricity and natural gas and the
net direct and indirect economic benefit of these other factors. The NJCT-required outputs from TRM use are natural gas
and electric energy and electric summer peak demand gross impact.

1.11 PROSPECTIVE APPLICATION OF THE TRM

The TRM will be updated annually based on evaluation results and available data, and then applied prospectively for
future program years in accordance with applicable BPU direction. Prospective application of the TRM will include
calculation of gross energy and demand savings from the applicable measure section modified by evaluation-derived in-
service rates as presented in Appendix J: In-Service Rates, realization rates as presented in Appendix I: Realization Rates
and net to gross ratios as presented in Appendix H: Net-to-Gross Factors.

1.12 MEASURE COSTS

Measure costs for use in cost-effectiveness calculations are presented in a separate document. Projects will use
incremental costs and/or full measure costs depending on the baseline condition. Consult the measure cost document for
information on how to calculate measure costs.

1.13 MEASURE LIVES

! Coincidence factors and peak demand savings provided in the TRM measure sections are based on best available information. These coincidence factors
may not conform to PJM requirements for offers into the forward capacity market.
2 See PJM Manual 18B, section 10.2.
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Measure effective useful life (EUL) is provided in each TRM measure section for the purpose of calculating lifetime energy
savings. Projects utilizing a dual baseline approach will rely on a combination of the existing equipment remaining useful
life (RUL) and the new equipment EUL. Calculations of lifetime savings for retrofit projects involving add-on equipment
such as controls will use the smaller of the measure EUL and the host equipment RUL. Measures where values for adjusted
measure life (AML) are provided will use the AML in lieu of a dual baseline approach. Projects consisting of multiple
measures that submit a single project wide savings claim should calculate a project level EUL based on the average of the
EULs of the individual measures. For such projects where measure-level savings can be calculated, use the savings
weighted average of the individual measure EULs. For projects where savings by end-use are available, assign an EUL to
each end use based on the measures contributing to the end use savings and estimate the project level EUL as the end-use
savings weighted average. For projects were savings by measure or savings by end use are not available, a project-level
EUL based on the simple average of the measure EULs is acceptable.
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2 RESIDENTIAL

2.1 APPLIANCES

2.1.1 CLOTHES WASHER

Market Residential/Multifamily
Baseline Condition TOS
Baseline Code

End Use Subcategory Clothes Washer

Measure Last Reviewed January 2023

Description

This measure is for a new or replacement ENERGY STAR or ENERGY STAR Most Efficient residential clothes washer in single
family or multifamily homes. Please note that common area laundry rooms in Multifamily buildings should follow the C&lI
methodology.

ENERGY STAR® clothes washers have a higher Integrated Modified Energy Factor (IMEF) and a lower Integrated Water
Factor (IWF), saving energy and water with greater tub capacities and sophisticated wash and rinse systems. Rather than
filling the tub with water, efficient wash cycles are achieved by spinning or flipping clothes through a stream of water.
Efficient rinse cycles are achieved through high-pressure spraying instead of soaking clothes. Reduced dryer load
represents additional energy savings associated with the thorough removal of water from the clothes in the washer.

Baseline Case

The baseline for energy savings calculations is a clothes washer meeting the federal minimum Integrated Modified Energy
Factor (IMEF) and not exceeding the federal maximum Integrated Water Factor (IWF), as defined in 10 CFR 430.32(f)(2).
The IMEF and IWF are determined by clothes washer configuration (top-load or front-load) and capacity. Energy usage
includes the washer and dryer energy consumption and water heating energy usage.

Efficient Case

The energy consumption of the efficient equipment is calculated based on the IMEF and IWF of the ENERGY STAR version
8.1 specification or ENERGY STAR Most Efficient product and other variables as defined in the calculation methodology
below.
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Annual Energy Savings Algorithms

Annual Electric Energy Savings

DKWh = AW hygher + AkWhpyy, + AkWhgyser

Where,

Fuwasherp  Fwasher,
W ey = Cap  (“pte  Doserd )y,

Fpuwp _ Fpuw,q
IMEF, IMEF,

AkWhppy = Cap X ( ) X Ncycles X SFDHW,electric

Fdryer,b _ Fdryer,q
IMEF, IMEF,

Akthryer = Cap X ( ) X Ncycles X SFdryer,electric

Annual Fuel Savings

ATherms = AThermspuy + AThermSgryer
Where,

Fouwp  Fouwg

TMEF, IMEFq) X Neyetes X Rq X SFppy pr X 0.03412

AThermspyy, = Cap x(

Faryern  Faryer,
AThermsp,yer = Cap X ( ; Mi?er - Mj:fF: X Neycies X SFaryer.r5 % 0.03412

Peak Demand Savings

Daily Peak Fuel Savings

AThermspgq, = ATherms X PDF

Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

AkWhy; e = MkWh x EUL

Lifetime Fuel Savings

ATherms;r, = ATherms X EUL
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Calculation Parameters

AkWh

Akthasher

AkWhDHW

AKWheryer

ATherms

AThermspuw

AThermsgryer

AkWpeak
AThermspeak
AkWhige
AThermsiite

AH20

Cap

IMEF,

IWF,

IMEF,

Ncycles

Fwasher,b

Fwasher,q

Forw,b

Table 2-1 Calculation Parameters

R N N

Annual electric energy savings

Annual electric energy savings attributed
to clothes washer operation

Annual electric energy savings attributed
to water heating

Annual electric energy savings attributed
to dryer operation

Annual fuel savings

Annual fuel savings attributed to water
heating

Annual fuel savings attributed to dryer
operation

Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings

Annual water savings

Capacity of clothes washer

Integrated Modified Energy Factor of
efficient unit

Integrated water factor for efficient unit

Integrated Modified Energy Factor of
baseline unit

Number of clothes washer cycles per year

Fraction of total energy consumption
attributed to clothes washer operation for
the baseline case

Fraction of total energy consumption
attributed to clothes washer operation for
the efficient case

Fraction of total energy consumption
attributed to water heating for the
baseline case

Calculated

Calculated

Calculated

Calculated

Calculated

Calculated

Calculated

Calculated
Calculated
Calculated
Calculated
Calculated

Site-specific. If unknown,
use 3.39

Site-specific. If unknown,
look up in Table 2-3

Site-specific. If unknown,
look up in Table 2-8

Look up in Table 2-2

Look up in Table 2-4

Look up in Table 2-5

Look up in Table 2-6

Look up in Table 2-5

kWh/yr

kWh/yr

kWh/yr

kWh/yr

Therms/yr

Therms/yr

Therms/yr

kw
Therms/day
kwh
Therms

Gal/yr

ft3

ft3/(kWh-cycle)

Gal/(cycle-ft3)

ft3/(kWh-cycle)

cycles

N/A

N/A

N/A

(1]

(2](3]

(2](3]

(2]

(5]

(6]

(5]
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Fraction of total energy consumption

Fouw,q attributed to water heating for the Look up in Table 2-6 N/A
efficient case
Fraction of total energy consumption
Faryer,b attributed to dryer operation for the Look up in Table 2-5 N/A
baseline case
Fraction of total energy consumption
Faryer,q attributed to dryer operation for the Look up in Table 2-6 N/A
efficient case
SFpHw,electric Electric DHW savings factor Look up in Table 2-7 N/A
SFdryer electric Electric dryer savings factor Look up in Table 2-7 N/A
SFonw,ff Fossil fuel DHW savings factor Look up in Table 2-7 N/A
SFdryer,ff Fossil fuel dryer savings factor Look up in Table 2-7 N/A
Hrs Annual operating hours Look up in Table 2-4 Hrs/yr
IWF, Integrated water factor for baseline unit Look up in Table 2-2 Gal/(cycle-ft3)
CF Electric coincidence factor Look up inTable 2-9 N/A
PDF Gas peak day factor Look up in Table 2-9 N/A
Rq Recovery efficiency factor 1.26 N/A
0.03412 Unit conversion, therm/kWh 0.03412 Therm/kWh
EUL Effective useful life See Measure Life Section Years
Table 2-2 Federal Standard Minimum IMEF and Maximum IWF
Cion a9
Top Load <1.6 1.15 12.0
Top Load >1.6 1.57 6.5
Front Load <1.6 1.13 8.3
Front Load 21.6 1.84 4.7

Table 2-3 Efficient Unit Minimum IMEF

Efficiency Level Front Loading Top Loading

Clothes Washers > 2.5 ft3

ENERGY STAR

CEE Tier 1

CEE Tier 2

2.92

2.06

2.76

(6]

(5]

(6]

(10]
(10]
(10]
(10]

(8]
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Efficiency Level Front Loading Top Loading

CEE Tier 3 3.10

Clothes Washers < 2.5 ft3

ENERGY STAR 2.07
CEE Tier 1 2.07
CEE Tier 2 2.20

Table 2-4 Annual Cycles and Hours

Single Family 254 295 [4]

Table 2-5 Total Energy Consumption Breakdown for Baseline Case

Efficiency Level Clothes Washer (Fyasher) DHW (Fpuw) Dryer (Faryer)

Federal Standard 0.07 0.65 0.28

Table 2-6 Total Energy Consumption Breakdown for Efficient Case

Efficiency Level Clothes Washer (Fwasher) DHW (Fpuw) Dryer (Faryer)

Clothes Washers (> 2.5 ft3)

ENERGY STAR 0.05 0.63 0.32
CEE Tier1 0.05 0.63 0.32
CEE Tier 2 0.10 0.87 0.03
CEE Tier 3 0.10 0.87 0.03

Clothes Washers (< 2.5 ft3)
CEE Tier 1 0.08 0.72 0.20

CEE Tier 2 0.08 0.72 0.20
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Table 2-7 DHW and Dryer Savings Factors

Fuel SI:DHW,eIectric SFdryer,eIectric SFDHW,i‘f SFdryer,ff

Electric 1.00 1.00 0 0
Fossil Fuel 0 0 1.00 1.00
Look up in Appendix K: DHW and Space Look up in Appendix K: DHW and Space
Unknown ) 0.68 . 0.32
Heat Fuel Split, or default to 0.31 Heat Fuel Split, or default to 0.69

Table 2-8 Efficient Unit Maximum IWF

Efficiency Level Front Loading Top Loading

Standard Sized Clothes Washers (> 2.5 ft3)

ENERGY STAR 3.2 4.3
CEE Tier1 3.2 3.2
CEE Tier 2 3.2 3.2
CEE Tier 3 3.0 3.0

Small Sized Clothes Washers (< 2.5 ft3)

ENERGY STAR 4.2
CEE Tier 1 4.2
CEE Tier 2 3.7

Peak Factors

Table 2-9 Peak Factors

Peak Factor Value “

Electric coincidence factor (CF) 0.029 [7]

See Appendix G: Natural
Natural gas peak day factor (PDF) Gas Peak Dav Fact
as Peak Day Factors

Non-Enerqy Impacts

AH20 = (IWF, — IWE,) X Cap X Neycres

Measure Life

The effective useful life (EUL) is 14 years. [9]
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2.1.2 CLOTHES DRYER

Market Residential/Multifamily
Baseline Condition TOS
Baseline Code

End Use Subcategory Clothes Washer

Measure Last Reviewed December 2022

Description

This measure is for a new or replacement ENERGY STAR or ENERGY STAR Most Efficient residential clothes dryer. This
measure relates to the installation of a residential clothes dryer meeting the ENERGY STAR V1.1 criteria. ENERGY STAR
qualified clothes dryers save energy through a combination of more efficient drying and reduced runtime of the drying
cycle. More efficient drying is achieved through increased insulation, modifying operating conditions such as air flow
and/or heat input rate, improving air circulation through better drum design or booster fans, and improving efficiency of
motors. Reducing the runtime of dryers through automatic termination by temperature and moisture sensors is believed
to have the greatest potential for reducing energy use in clothes dryers. ENERGY STAR provides criteria for both gas and
electric clothes dryers.

This measure can also be used for small commercial and industrial applications.
Baseline Case

The baseline for energy savings calculations is a clothes dryer meeting the federal minimum combined energy factor for
machines manufactured after January 2015. The minimum combined energy factor varies by clothes dryer type.

Efficient Case

The energy consumption of the efficient equipment is calculated based on the combined energy factor of the ENERGY
STAR or ENERGY STAR Most Efficient product and other variables defined in the calculation methodology.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

F, F,
AkWh = CycleSgnnyar X Load X (M - M)

CEF, CEF,

Annual Fuel Savings

F, F, 3,412
ATherms = Cycles ppua X Load X ( fueth _ fuez'q)

CEF, CEF, 100,000
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Peak Demand Savings

Daily Peak Fuel Savings

AThermspgq, = ATherms X PDF

Lifetime Enerqy Savings Algorithms:

Lifetime Electric Energy Savings

AkWhy; e = MkWh x EUL

Lifetime Fuel Savings

ATherms;r, = ATherms X EUL

Calculation Parameters

AkWh
ATherms
AkWpeak
AThermspeak
AkWhige

AThermsiife

CVCIeSAnnuaI

Hrs

Load

Felec,b

CEFy

Felec,q

Table 2-10 Calculation Parameters

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings

Lifetime fuel savings

Number of dryer cycles per year

Annual run hours of clothes dryer

Average total weight of clothes per drying cycle

Percentage of energy consumed that is derived from

electricity for baseline condition

Combined energy factor for baseline condition

Percentage of energy consumed that is derived from

electricity for efficient

condition

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated

Site-specific. If unknown,
use 283

Site-specific. If unknown,
use 290°

Look up in Table 2-11

Look up in Table 2-11

Look up in Table 2-11

Look up in Table 2-11

kWh/yr
Therms/yr
kw
Therms/day
kWh

Therms

Cycles

Hrs/yr

Ibs

N/A

Ib/kWh

N/A

3 Assumes average of 56 minutes per cycle based on Ecova, ‘Dryer Field Study’, Northwest Energy Efficiency Alliance (NEEA) 2014.

(14]

[14][16]

(14]

[15][16]

(13]

[15][16]
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CEF Combined energy Site-specific. If unknown, Ib/kWh [12]
g factor for efficient case look up in Table 2-11
Percentage of energy consumed that is derived from
Fruels ge of encrey . > Look up in Table 2-11 N/A [15][16]
fossil fuel for baseline condition
Percentage of energy consumed that is derived from
Fruel,q € . gy . Look up in Table 2-11 N/A [15][16]
fossil fuel for efficient case
CF Electric coincidence factor Look up in Table 2-12 N/A [15]
PDF Gas peak demand factor Look up in Table 2-12 N/A
3,412 Conversion factor from kWh to Btu 3,412 Btu/kWh
100,000 Conversion factor from Btu to therms 100,000 Btu/Therm
EUL Effective useful life See Measure Life Section Years

Table 2-11 Default Values for Various Dryer Types

CEF, CEF,

Dryer Type (Energy Star) (Energy Star
Most Efficient)

Vented Gas Dryer 8.45 0.16* 0.16 0.84° 0.84 3.30 3.48
Ventless or Vented Electric,
8.45 1.00 1.00 0.00 0.00 3.73 3.93 4.3
Standard > 4.4 ft3
Ventless or Vented Electric,
3.00 1.00 1.00 0.00 0.00 3.61 3.80 4.3
Compact (120V) < 4.4 ft3
Vented Electric, Compact
3.00 1.00 1.00 0.00 0.00 3.27 3.45 43
(240V) < 4.4 ft3
Ventless Electric, Compact
3.00 1.00 1.00 0.00 0.00 2.55 2.68 3.7

(240V) < 4.4 ft3

4 %Electric accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 16% was determined using a ratio
of the electric to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes Dryers Data and Analysis.

5 %Gas accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 84% was determined using a ratio of
the gas to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes Dryers Data and Analysis.
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Peak Factors

Table 2-12 Peak Factors

A R

Electric coincidence factor (CF) 0.029 [17]

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors

Measure Life

The effective useful life (EUL) is 12 years [11].
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https://www.energystar.gov/sites/default/files/specs/ENERGY%20STAR%20Draft%202%20Version%201.0%20Clothes%20Dryers%20Data%20and%20Analysis.xlsx
https://ecotope-publications-database.ecotope.com/2014_005_1_DryerStudy.pdf
https://ecotope-publications-database.ecotope.com/2014_005_1_DryerStudy.pdf

2.1.3 DISHWASHER

Market Residential/Multifamily
Baseline Condition NC/TOS
Baseline Code

End Use Subcategory Kitchen

Measure Last Reviewed December 2022

Description

This measure covers the installation of ENERGY STAR® V6.0 qualified residential dishwashers. A dishwasher is a cabinet-
like appliance that, with the aid of water and detergent, washes, rinses, and dries (when a drying process is included)
dishware, glassware, eating utensils, and most cooking utensils by chemical, plumbing, and/or electrical means and
discharges to the plumbing drainage system. ENERGY STAR® rated machines run more efficiently while washing dishes
through improved technology such as soil sensors, improved water filtration, more efficient jets, and innovative dish rack
designs. Qualified dishwashers are atleast 8.6% more efficient than non-certified models.

Baseline Case

The baseline condition is a residential dishwasher as defined in the Measure Description section above with type
equivalent to the efficient case meeting the minimum effective federal performance standards. The baseline water heating
system is a standard efficiency storage type electric or fossil fuel system (fuel type equivalent to the actual existing
condition). Current federal annual energy consumption performance standards for dishwashers are provided in the table
below.

Efficient Case

The compliance condition is an ENERGY STAR® V6.0 qualified residential dishwasher as defined in the Measure Description
section above. Qualifying equipment must have rated annual energy consumption at or below the ENERGY STAR® qualified
specifications as indicated the table below, based on dishwasher type. The energy consumption rating of the qualified
dishwasher is to be taken from the application.

Annual Enerqy Savings Algorithms

Annual Electric Energy Savings

AkWh = (kWhy, — kWhg) X (Frnachine + Fuwn X ElecSF,,,)

Annual Fuel Savings

3,412

ATherms = (kWhy, — kWhg) X F,p, X FuelSF,,;, X 1.307 x 100,000
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Summer Peak Coincident Demand Savings

Daily Peak Fuel Savings

AThermspgq, = ATherms X PDF

Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

AkWhy; e = MkWh x EUL

Lifetime Fuel Savings

ATherms;r, = ATherms X EUL

Calculation Parameters

AkWh
ATherms
AkWpeak
AThermspeak
AkWhige

AThermsiife

kWh,

kWh,

Fmachine

th

Hrs
ElecSFun

FuelSFun

1.307

Table 2-13 Calculation Parameters

e v e

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings

Annual rated electric energy use for
energy efficient condition

Annual rated electric energy use for
baseline condition

Fraction of energy used for the
dishwasher machine

Fraction of energy used for the water
heater

Annual operating hours
Electric Savings Factor for water heaters
Fuel Savings Factor of water heaters

Ratio of recovery efficiency of electric
water heater to the recovery efficiency
of fossil fuel water heater

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Site-specific. If unknown,

look up in Table 2-14

Look up in Table 2-14

0.44

0.56

301
Look up in Table 2-15

Look up in Table 2-15

1.307

kWh/yr

Therms/yr

kw

Therms/day

kWh

Therms

kWh

kWh

N/A

N/A

Hours
N/A

N/A

N/A

[24]

(18]

[19]

[19]

(18]
[21]

[21]

[22][18]
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e owa e s

3,412 Conversion factor from kWh to Btu 3,412 Btu/kWh
100,000 Conversion factor from Btu to therms 100,000 Btu/therm
CF Electric coincidence factor Look up in Table 2-16 N/A
PDF Gas peak day factor Look up in Table 2-16 N/A
EUL Effective useful life See Measure Life Section Years

Table 2-14 Baseline and Efficient kWh

Compact 222 203

Standard 307 270

Table 2-15 Savings Factors

I N

Electric WH 1.00 0
Fossil Fuel WH 0 1.00
Other 0 0

Look up in Appendix K: DHW and Space  Look up in Appendix K: DHW and Space

Unknown . .
Heat Fuel Split, or default to 0.20 Heat Fuel Split, or default to 0.54

Peak Factors

Table 2-16 Peak Factors

Peak Factor Value “

Electric coincidence factor (CF) 0.029 [20]

Appendix G: Natural Gas

Natural gas peak day factor (PDF) Peak Dav Factors
y

Measure Life

The effective useful life (EUL) is 11 years [23].
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References

[18] 10 CFR 430.32 (f)(1). https://www.ecfr.gov/current/title-10/chapter-Il/subchapter-D/part-430#p-430.32(f)(1) An
average of 215 annual 1.4-hour dishwasher cycles is assumed in order to estimate conventional and qualifying
energy ratings, for a total of 301 hours of active use per year.

[19] ENERGY STAR Residential Appliance Savings Calculator, 2012.

[20] From NY TRM v10: “Based on 8,760 end use data for Missouri, provided to VEIC by Ameren for use in the lllinois
TRM. The average dishwasher load during peak hours is divided by the peak load. In the absence of a New York
specific load shape, this is deemed a reasonable proxy because load shapes are not expected to vary significantly
by region. Data from Ameren was adjusted to account for the difference in assumed annual operating hours (252
hours were used in the referenced study whereas 301 hours are cited in this document) and peak range was
adjusted to reflect New York peak time (the hour ending in 5PM) from Illinois peak time (1PM to the hour ending
5PM).”

[21] Based on NYSERDA Residential Statewide Baseline Study of New York State — July 2015.% “Unknown” shall only be
applied when the collection of information on water heating fuel is not feasible due to program configuration of
delivery mechanism. ElecSF and FuelSF “unknown” factors may not sum to 100% due to the presence of other
water heating fuels.

[22] Per 10 CFR 430 Subpart B Appendix E — Uniform Test Method for Measuring the Energy Consumption of Water
Heaters: 6.3.2 Recovery Efficiency.

[23] California Public Utilities Commission EUL Table, version 027 (updated November 12, 2022). Accessed December
30, 2022. https://www.caetrm.com/shared-data/value-table/EUL/

[24] ENERGY STAR® Program Requirements for Residential Dishwashers Eligibility Criteria Version 6.0 (2016), Table 1.
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Residential%20Dishwasher%20Version%206
.0%20Final%20Program%20Requirements.pdf

6 NYSERDA Residential statewide Baseline Study. Volume 1: Single Family Report, Table 38: Water Heating Fuel Type by Climate Zone. Overall statewide
averages applied. ElecSF and FuelSF “unknown” factors may not sum to 100% due to the presence of other water heating fuels. In the condition of other
water heating fuels in home, the designation “Other” shall be applied.
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https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430#p-430.32(f)(1)
https://www.caetrm.com/shared-data/value-table/EUL/
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Residential%20Dishwasher%20Version%206.0%20Final%20Program%20Requirements.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Residential%20Dishwasher%20Version%206.0%20Final%20Program%20Requirements.pdf

2.1.4 INDUCTION RANGE/COOKTOP

Market Residential/Multifamily
Baseline Condition RF/TOS
Baseline Existing

End Use Subcategory Kitchen

Measure Last Reviewed January 2023

Description

This measure is applicable to the replacement of electric resistance and fossil fuel cooktops with electric induction
cooktops in single family and multifamily in-unit kitchens. Induction cooktops heat food faster, are easier to clean, are less
likely to burn those using them, and have a higher cooking efficiency than electrical resistance stoves. Conventional
residential cooktops typically employ fossil fuel or resistance heating elements to transfer energy, with efficiencies of
approximately 32% and 75%-80% respectively. Residential induction cooking tops instead consist of an electromagnetic
coil that creates a magnetic field when supplied with an electric current. When brought into this field, compatible
cookware is warmed internally, transferring energy with approximately 85% efficiency. If the replacement equipment is a
range or induction cooktop, the cooktop must have either 4 or 5 burners.

Baseline Case

The baseline condition is a standalone electric resistance or fossil fuel-fired cooktop.
Efficient Case

The compliance condition is an induction cooktop with compatible cookware.

Annual Enerqy Savings Algorithms

Annual Electric Energy Savings

AkWh = kth X Felec,b - kth
Where,

kWh,, = 1.135 x kWh,

Annual Fuel Savings

ATherms = Thermsy, X Fryep

Where,

3,412

Therms, = 2.1 X kth X m
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Peak Demand Savings

Daily Peak Fuel Savings

AThermspeq, = N/A

Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

Lifetime Fuel Savings

AkWhy; e = MkWh x EUL

ATherms;r, = ATherms X EUL

Calculation Parameters

AkWh
ATherms
AKkWpeak
AkWhge

AThermsiife

kWh,

kWh,

hrs

Felec,b

Fuelb

Therms,

Table 2-17 Calculation Parameters

e om0

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Lifetime electric energy savings
Lifetime fuel savings
Energy consumption by electric baseline

cooktop

Energy consumption by induction cooktop

Annual operating hours

Electric factor; used to account for the
presence or absence of an electric cooktop
in the baseline condition

Fossil fuel factor; used to account for the
presence or absence of a fossil fuel-fired
cooktop in the baseline condition

Energy consumption by fossil fuel baseline
cooktop

Calculated
Calculated
Calculated
Calculated
Calculated

Site-specific, if unknown use
abovementioned formulae

Site-specific, if unknown use
125 kWh

Site-specific, if unknown use
365 hours

Use a value of 1.0 if the
baseline cooktop is electric.
Otherwise, use 0.0.

If unknown, use 0.61.
Use a value of 1.0 is the

baseline cooktop is fossil
fuel. Otherwise, use 0.0.

If unknown, use 0.39.

Site-specific, if unknown use
abovementioned formulae.

kWh/yr
Therms/yr
kw
kwh

Therms

kWh

kWh

Hours

N/A

N/A

Therms

[25]

(26]

(27]

(30]

(30]

(28]
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I S S 2

Relative efficiency of induction to
1.135 1.135 [25]
resistance cooktops

Relative efficiency of induction to gas

2.1 cooktops 2.1 N/A [28]
3,412 Conversion from Btu to kWh 3,412 Btu/kWh
100,000 Conversion from Btu to therms 100,000 Btu/therm
CF Electric coincidence factor See Table 2-18 N/A
EUL Effective useful life See Measure Life Section Years [29]

Peak Factors

Table 2-18 Peak Factors

N

Electric coincidence factor (CF) 0.8

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is 16 years [29].
References

[25] SWAPO015-01, Induction Cooking with or without Electric Range, pg 7, May 2020. Available online at
http://deeresources.net/workpapers. Based on relative efficiency of induction to resistance cooktops, 0.84/0.74 =
1.135

[26] ENERGY STAR®, Emerging Technology, 2021-2022 Residential Induction Cooking Tops, January 2023
https://www.energystar.gov/about/2021 residential induction cooking tops

[27] Frontier Energy, Residential Cooktop Performance and Energy Comparison Study, Frontier Energy Report #
501318071-R0, Table 9, July 2019. https://ca0-94612.s3.amazonaws.com/documents/Induction-Range-Final-
Report-July-2019.pdf

[28] SWAPO013-01, Residential Cooking Appliances — Fuel Substitution, pg 10; based on relative efficiency of induction
to gas cooktops,0.84/0.399 = 2.1, May 2020

[29] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (TRM), Version 10,
January 2023.https://dps.ny.gov/system/files/documents/2023/03/c1e1783c-c3d3-48a4-8647-
a5923c39553c.pdf.

[30] Residential Energy Consumption Survey 2015, table HC3.1

33


https://www.energystar.gov/about/2021_residential_induction_cooking_tops
https://cao-94612.s3.amazonaws.com/documents/Induction-Range-Final-Report-July-2019.pdf
https://cao-94612.s3.amazonaws.com/documents/Induction-Range-Final-Report-July-2019.pdf

2.1.5 REFRIGERATORS

Market Residential/Multifamily
Baseline Condition NC/TOS/EREP/DI
Baseline Code/Existing/Dual

End Use Subcategory Kitchen

Measure Last Reviewed December 2022

Description

This measure relates to the purchase and installation of a new refrigerator or refrigerator/freezer meeting either ENERGY
STAR® 5.1 or Consortium for Energy Efficiency (CEE) TIER 2 or TIER 3 specifications (defined as requiring 210%, 215% or >
20% less energy consumption than an equivalent unit meeting federal standard requirements respectively).

Baseline Case

Early Replacement (EREP): Early replacement uses a dual baseline. The baseline is the existing unit for the remaining life of
the existing unit and the baseline is a code-compliant/standard efficiency unit for the remaining life of the installed
equipment. Savings are calculated between the existing unit and the new efficient unit consumption during the assumed
remaining life of the existing unit, and between a hypothetical new baseline unit and the efficient unit consumption for
the remainder of the measure life.

Time of Sale (TOS) and new construction (NC): The baseline condition is a new refrigerator meeting the minimum federal
efficiency standard for refrigerator efficiency as presented below.

Efficient Case

The efficient condition is a high-efficiency refrigerator meeting ENERGY STAR® 5.1 or Consortium for Energy Efficiency
(CEE) TIER 2 or TIER 3 specifications requirements.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

AkWh = (kWhy, — kWhy) X (1 + HVAC,) X Fye.

Annual Fuel Savings

ATherms = (kWhy, — kWhg) X HVACsf X Fyee X 10

Peak Demand Savings

kWh, — kWh,

AlWpear = ( 8,760

) X (1+ HVACy) X CF
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Daily Peak Fuel Savings

AThermspgq, = ATherms X PDF

Lifetime Enerqy Savings Algorithms:

Lifetime Electric Energy Savings

No dual baseline:

Dual baseline:

AkWhLife = AkWh X EUL

AkWhy;re = (AkWh using existing baseline) x RUL + (AkWh using code baseline) X (EUL — RUL)

Lifetime Fuel Energy Savings

No dual baseline:

Dual baseline:

ATherms;r, = ATherms X EUL

ATherms,;r, = (ATherms using existing baseline) X RUL + (ATherms using code baseline) x (EUL — RUL)

Calculation Parameters

AkWh
ATherms
AkWopear,

AThermspeak
AkWhyjee
AThermsiise
AThermspeak
AkWhige
AThermsiite

AV

kWh,

Table 2-19 Calculation Parameters

Annual electric energy savings for
Annual fuel savings for Time of Sale
Peak Demand Savings for Time of Sale
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings

Adjusted volume of refrigerator

Annual energy consumption of qualifying
efficiency unit

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Site-specific

Site-specific, if unknown

look up in Table 2-20 for
ENERGY STAR specifications

and Table 2-21 for CEE
specifcationsTable 2-20

kWh/yr
Therms/yr
kWr
Therms/day
kWh
Therms
Therms/day
kWh
Therms

ft3

kWh/yr [32][35]
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Annual energy consumption of code-

Site-specific, 7 if unknown

kWh kWh/yr 31
° compliant baseline unit look up in Table 2-20 2 31]
Look up in
Adjustment factor to account for number
Focc Table 2-28, if unknown use N/A [33]
of occupants
1.0
CF Electric coincidence factor Loo kup in Table 2-23 N/A
PDF Gas peak day factor Loo kup in Table 2-23 N/A
HVAC interaction factor for annual electric 0.080. If unconditioned
HVAC. ) N/A
energy consumption space, use 0
HVAC interaction factor for peak demand 0.175. If unconditioned
HVACq . N/A
at utility summer peak hour space, use 0
HVAC interaction factor for annual fossil -0.002. If unconditioned
HVACs . . MMBtu/kWh
fuel energy consumption space or electric heat use 0
8,760 Hours per year 8,760 Hrs/yr
10 Unit conversion, Therm/MMBtu 10 Therms/MMBtu
EUL Effective useful life of new unit See Measure Life Section Years
RUL Remaining useful life of existing unit See Measure Life Section Years

Table 2-20 Federal Standard and ENERGY STAR Refrigerator Maximum Annual Energy Consumption

Product Category

Federal Baseline
Maximum Energy

Usage, kWh,

Standard Size Models: 7.75 cubic feet or greater

ENERGY STAR
Maximum Energy
Usage, kWh,

1. Refrigerator-freezers and refrigerators other than all-refrigerators with 7.99 x AV + 225.0 7.19 x AV + 202.5

manual defrost.

1A. All-refrigerators—manual defrost. 6.79 X AV + 193.6 6.11 X AV +174.2

2. Refrigerator-freezers—partial automatic defrost 7.99 x AV + 225.0 7.19 x AV + 202.5

3. Refrigerator-freezers—automatic defrost with top-mounted freezer 8.07 X AV + 233.7 7.26 x AV +210.3

without an automatic icemaker.

3-Bl. Built-in refrigerator-freezer—automatic defrost with top-mounted 9.15 X AV + 264.9 8.24 x AV + 238.4

freezer without an automatic icemaker.

3l. Refrigerator-freezers—automatic defrost with top-mounted freezer 8.07 x AV + 317.7 7.26 X AV +294.3

with an automatic icemaker without through-the-door ice service.

7 NC/TOS: look up code efficiency. EREP/DI: use existing unit. The Annual Energy Consumption of existing unit can be determined in preference order of:
1) Field measurement 2) EnergyGuide Label on the equipment 3) Manufacturer Rated kWh Usage 4) Residential Appliance Recycling measure
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Product Category

31-BI. Built-in refrigerator-freezers—automatic defrost with top-mounted
freezer with an automatic icemaker without through-the-door ice
service.

3A. All-refrigerators—automatic defrost.
3A-BI. Built-in All-refrigerators—automatic defrost.

4. Refrigerator-freezers—automatic defrost with side-mounted freezer
without an automatic icemaker.

4-BI. Built-In Refrigerator-freezers—automatic defrost with side-
mounted freezer without an automatic icemaker.

4. Refrigerator-freezers—automatic defrost with side-mounted freezer
with an automatic icemaker without through-the-door ice service.

41-Bl. Built-In Refrigerator-freezers—automatic defrost with side-
mounted freezer with an automatic icemaker without through-the-door
ice service.

5. Refrigerator-freezers—automatic defrost with bottom-mounted
freezer without an automatic icemaker.

5-Bl. Built-In Refrigerator-freezers—automatic defrost with bottom-mounted
freezer without an automatic icemaker.

5SI. Refrigerator-freezers—automatic defrost with bottom-mounted freezer
with an automatic icemaker without through-the-door ice service.

51-Bl. Built-In Refrigerator-freezers—automatic defrost with bottom-
mounted freezer with an automatic icemaker without through-the-door ice
service.

5A. Refrigerator-freezer—automatic defrost with bottom-mounted freezer
with through-the-door ice service.

5A-BI. Built-in refrigerator-freezer—automatic defrost with bottom-mounted
freezer with through-the-door ice service.

6. Refrigerator-freezers—automatic defrost with top-mounted freezer with
through-the-door ice service.

7. Refrigerator-freezers—automatic defrost with side-mounted freezer
with through-the-door ice service.

7-Bl. Built-In Refrigerator-freezers—automatic defrost with side-
mounted freezer with through-the-door ice service.

Federal Baseline
Maximum Energy
Usage, kWh,

9.15 x AV + 348.9

7.07 x AV + 201.6
8.02 x AV + 2285
8.51 X AV + 297.8

10.22 x AV + 357.4

8.51 x AV + 381.8

10.22 X AV +441.4

8.85 x AV + 317.0

9.40 X AV + 336.9

8.85 X AV + 401.0

9.40 x AV + 420.9

9.25 X AV +475.4

9.83 X AV + 499.9

8.40 x AV + 385.4

8.54 X AV +432.8

10.25 x AV + 502.6

Compact Size Models: Less than 7.75 cubic feet

11. Compact refrigerator-freezers and refrigerators other than all-
refrigerators with manual defrost.

11A.Compact all-refrigerators—manual defrost.

9.03 x AV + 252.3

7.84 x AV + 219.1

ENERGY STAR
Maximum Energy
Usage, kWh,

8.24 x AV + 322.4

6.36 X AV + 181.4
7.22 X AV + 205.7
7.66 X AV + 268.0

9.20 X AV + 321.7

7.66 x AV + 352.0

9.20 x AV +405.7

7.97 x AV +285.3

8.46 X AV + 303.2

797 x AV + 369.3

8.46 X AV + 387.2

8.33 X AV + 436.3

8.85 x AV +458.3

7.56 X AV + 355.3

7.69 x AV + 397.9

9.23 X AV + 460.7

8.13 X AV + 227.1

7.06 x AV +197.2
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Product Category

Federal Baseline
Maximum Energy
Usage, kWh,

ENERGY STAR
Maximum Energy
Usage, kWh,

12. Compact refrigerator-freezers—partial automatic defrost

13. Compact refrigerator-freezers—automatic defrost with top-mounted
freezer.

13I. Compact refrigerator-freezers—automatic defrost with top-mounted
freezer with an automatic icemaker.

13A. Compact all-refrigerators—automatic defrost.

14. Compact refrigerator-freezers—automatic defrost with side-mounted
freezer.

141. Compact refrigerator-freezers—automatic defrost with side-mounted
freezer with an automatic icemaker.

15. Compact refrigerator-freezers—automatic defrost with bottom-mounted
freezer.

151. Compact refrigerator-freezers—automatic defrost with bottom-mounted
freezer with an automatic icemaker.

Where AV = fresh volume + (1.63 X freezer volume)

5.91 x AV + 335.8
11.80 x AV +339.2

11.80 x AV +423.2

9.17 X AV + 259.3
6.82 X AV +456.9

6.82 X AV + 540.9

11.80 x AV + 339.2

11.80 x AV +423.2

Table 2-21 CEE Residential Refrigerator Efficiency Specification

Efficiency Level Percent Improvement Over Measured?® Federal Minimum Efficiency Standard

CEE Tier 1°
CEE Tier 2

CEE Tier 3

10
15

30

Table 2-22 Occupant Adjustment Factor

0

1

2

3

4

5 or more

1.00

1.05

1.10

1.13

1.15

1.16

5.32x AV + 302.2
10.62 x AV + 305.3

10.62 x AV + 389.3

8.25 X AV + 233.4
6.14 X AV + 411.2

6.14 X AV +495.2

10.62 x AV + 305.3

10.62 x AV + 389.3

8 Measure Minimum Efficiency Standard is defined as the measured energy consumption of the refrigerator according to the DOE test method, prior to

the application of any adder (84 kWh/yr) for automatic icemakers. For refrigerators with automatic icemakers, the percentage improvement is calculated

by dividing the difference in annual energy use by the minimum efficiency standard, less the 84 kWh/yr adder.
9 CEE Tier 1is aligned with the ENERGY STAR Version 5.1 specifcation for resendential refrigerators.




Unknown 1.00

Peak Factors

Table 2-23 Peak Factors

T S

Electric coincidence factor (CF) 1.0
Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors
Measure Life

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.

Table 2-24 Measure Life

Refrigerator 12 4 [34]

References

[31] 10 CFR Subpart C of Part 430, https://www.ecfr.gov/current/title-10/chapter-Il/subchapter-D/part-430/subpart-
C/section-430.32

[32] ENERGY STAR Program Requirements Product Specifications for Residential Refrigerators and Freezers Version
5.1. Effective 9/15/2014.
https://www.energystar.gov/sites/default/files/asset/document/Refrigerators and Freezers Program Requirem
ents V5.1.pdf

[33] The Occupant Adjustment Factor is developed from simulating audits within the Oak Ridge National Laboratory,
National Energy Audit Tool (NEAT), 2012. https://weatherization.ornl.gov/obtain/

[34] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table for 2020,
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xlsx. Accessed December 2022.

[35] CEE, 2022 CEE Home Appliances Initiative and Residential Refrigerator Specification, May 2022
https://library.ceel.org/content/cee-residential-refrigerator-specification
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2.1.6 FREEZER

Market Residential/Multifamily
Baseline Condition NC/TOS/RF/EREP
Baseline Code/Existing/Dual

End Use Subcategory Kitchen

Measure Last Reviewed December 2022

Description

This measure relates to the promotion of residential freezers meeting the ENERGY STAR 5.1 criteria through retail
channels and through upstream efforts such as the ENERGY STAR Retail Products Program. In the measure, a freezer
meeting the efficiency specifications of ENERGY STAR is installed in place of a model meeting the federal standard
(NAECA). Energy usage specifications are defined in the tables below. Freezer adjusted volume used in the specifications is
calculated as follows:

AV = 1.76 X (total freezer volume)

Baseline Case

The baseline equipment is assumed to be a freezer model that meets the federal minimum standard for energy efficiency.
The standard varies depending on the type of the freezer (chest or upright freezer), its size category (full or compact) and
other attributes (defrost type and presence of through the door ice) and is defined in the tables below.

Efficient Case

The efficient equipment is defined as a freezer meeting the freezer efficiency specifications of ENERGY STAR v 5.1, as
calculated below.

Annual Energy Savings Algorithms

Annual Electric Energy Savings

AkWh = (kWhy, — kWh,) X (1 + HVAC,) X Fye.

Annual Fuel Savings

ATherms = (kWhy, — kWhgy) X HVACsf X Fyee X 10

Peak Demand Savings

kWh, — kWh,

AkWpear = ( 8,760

) x (1 + HVAC;) x TAF X LSAF

40



Daily Peak Fuel Savings

AThermspgq, = ATherms X PDF

Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:

Dual baseline:

AkWhy;re = (AkWh using existing baseline) x RUL + (AkWh using code baseline) X (EUL — RUL)

AkWhLife = AkWh X EUL

Lifetime Fuel Energy Savings

No dual baseline:

Dual baseline:

ATherms;r, = ATherms X EUL

ATherms,;r, = (ATherms using existing baseline) X RUL + (ATherms using code baseline) x (EUL — RUL)

Calculation Parameters

AkWh
ATherms
AkWpeak
AThermseeak
AkWhige

AThermsiise

kWhy

kWh,

Table 2-25 Calculation Parameters

e o e e

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings

Lifetime fuel savings

kWh consumption for basline case

kWh consumption for energy efficient case

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated

Look up in Table 2-26, if
volume unknown use Table
2-27

Site-specific, if unknown
look up in Table 2-26. If
volume unknown use Table
2-27

kWh/yr

Therms/yr

kw

Therms/day

kWh

Therms

kWh/yr

kWh/yr

(36]

(37]
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e o e

Look up in
Adjustment factor to account for number of
Focc Table 2-28. If unknown use N/A [42]
occupants
1.0
HVAC interaction factor for annual electric 0.080. If unconditioned
HVAC, . N/A [43]
energy consumption space use 0
HVAC interaction factor for peak demand at 0.175. If unconditioned
HVACq o N/A [43]
utility summer peak hour space use 0
HVAC interaction factor for annual fossil -0.002. If unconditioned
HVAC . MMBtu/kWh
fuel energy consumption space use 0
TAF Temperature Adjustment Factor 1.23 N/A [39]
LSAF Load Shape Adjustment Factor 1.15 N/A [40]
CF Electric coincidence factor Look up in Table 2-29 N/A
PDF Gas peak day factor Look up in Table 2-29 N/A
EUL Effective useful life See Measure Life Section Years
RUL Remaining useful life See Measure Life Section Years

Table 2-26 Freezer Baseline and Efficient Annual kWh Consumption

Baseline Annual kWh Energy Efficient Annual kWh
Product Class

Consumption (kWh,) [36] Consumption (kWh,) [37]

Full-Size Freezers, where AV is adjusted volume

8. Upright freezers with manual defrost 5.57 X AV + 193.7 5.01 x AV +174.3
9. Upright freezers with automatic defrost without
. 8.62 x AV 4+ 228.3 7.76 x AV + 205.5
an automatic icemaker
9l. Upright fi ith aut tic defrost with
prightt freezers WIth automatic defrost with an 8.62 x AV +312.3 7.76 X AV + 289.5
automatic icemaker
9-BI. Built-In upright freezers with automatic
. . 9.86 x AV 4+ 260.9 8.87 X AV + 234.8
defrost without an automatic icemaker
91-Bl. Built-in upright freezers with automatic
. o 9.86 x AV + 344.9 8.87 x AV + 318.8
defrost with an automatic icemaker
10. Chest freezers and all other freezers except
7.29x AV +107.8 6.56 X AV +97.0
compact freezers
10A. Chest freezers with automatic defrost 10.24 x AV + 148.1 9.22 %X AV +133.3

Compact Freezers, where AV is adjusted volume
16. Compact upright freezers with manual defrost 8.65 X AV + 225.7 7.79 x AV + 203.1

17. Compact upright freezers with automatic defrost 10.17 x AV + 351.9 9.15 x AV + 316.7
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Baseline Annual kWh Energy Efficient Annual kWh
Product Class . .
Consumption (kWh,) [36] Consumption (kWh,) [37]

18. Compact chest freezers 9.25 x AV + 136.8 8.33x AV +123.1

If freezer volume is unknown, use the default consumption values in Table 2-27.

Table 2-27 Default Values

Market Share
Product Category AV (assumed) Weighting [38]

Upright Freezer 24.4 36.74%
Chest Freezer 18.0 239 215 63.26%
Weighted Average 313 281 100%

Table 2-28 Occupant Adjustment Factor

Unknown 1.00
1 1.05
2 1.10
3 1.13
4 1.15
5 or more 1.16
Peak Factors

Table 2-29 Peak Factors

L S

Electric coincidence factor (CF) 1.0

Natural gas peak day factor (PDF) N/A

Measure Life

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.

Table 2-30 Measure Life

Freezer 11 3.66 [41]

43



References

[36] “Electronic Code of Federal Regulations (ECFR).” 2020. https://www.ecfr.gov/cgi-bin/

[37] “ENERGY STAR Program Requirements for Residential Refrigerators and Freezers Partner Commitments.”
https://www.energystar.gov/ia/partners/product_specs/program_reqs/Refrigerators_and_Freezers_Program_Re
quirements_V5.0.pdf.

[38] The weighted average unit energy savings is calculated using the market share of upright and chest freezers. The
assumed market share, as presented in the table above, comes from 2011 NIA-Frz-2008 Shipments data.

[39] Temperature adjustment factor based on Blasnik, Michael, “Measurement and Verification of Residential
Refrigerator Energy Use, Final Report 2003-2004 Metering Study”, July 29, 2004 (p.47) and assuming 78% of
refrigerators are in cooled space (based on BGE Energy Use Survey, Report of Findings, December 2005; Mathew
Greenwalk & Associates) and 22% in un-cooled space. Although this evaluation is based upon refrigerators only it
is considered a reasonable estimate of the impact of cycling on freezers and gave exactly the same result as an
alternative methodology based on Freezer eShape data.

[40] Daily load shape adjustment factor also based on Blasnik, Michael, "Measurement and Verification of Residential
Refrigerator Energy Use, Final Report, 2003-2004 Metering Study", July 29, 2004 (p. 48), (extrapolated by taking
the ratio of existing summer to existing annual profile for hours ending 15 through 18, and multiplying by new
annual profile).

[41] ENERGY STAR assumes 11 years based on Appliance Magazine U.S. Appliance Industry: Market Value, Life
Expectancy & Replacement Picture for 2005-2012, 2011.

[42] The Occupant Adjustment Factor is developed from simulating audits within the ORNL weatherization tool,
National Energy Audit Tool (NEAT), Oak Ridge National Laboratory, 2012.

[43] From NY TRM V10, Pg 1162
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2.1.7 WATER COOLER

Market Residential/Multifamily
Baseline Condition NC/TOS
Baseline Code

End Use Subcategory Kitchen

Measure Last Reviewed December 2022

Description

This measure estimates savings for installing ENERGY STAR Water Coolers compared to standard efficiency equipment in
residential applications. The measurement of energy and demand savings is based on a deemed savings value multiplied
by the quantity of the measure.

Baseline Case
Residential water cooler meeting Energy Star v. 2.0 Water Cooler requirements as directed by N.J. PL 2021, c. 464.

Efficient Case

ENERGY STAR v. 3.0 compliant residential water cooler.

Annual Energy Savings Algorithms

Annual Electric Energy Savings

AkWh = (kWhy, — kWh,) x 365

Annual Fuel Savings

ATherms = N/A

Peak Demand Savings

AkWh

Daily Peak Fuel Savings

AThermspeq, = N/A

Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

AkWhy; e = MkWh x EUL
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Lifetime Fuel Savings

AThermsy s, = N/A

Calculation Parameters

Table 2-31 Calculation Parameters

Variable Description Value Units Ref

AkWh Annual electric energy savings Calculated kWh/yr
AkWpeak Peak Demand Savings Calculated kW
AkWhyige Lifetime electric energy savings Calculated kWh
Hr Annual hours of operation Site-specific. If unknown, assume 8,760 Hrs
kWhy, Energy use of baseline water cooler Look up in Table 2-32 kWh/day [44]

Site-specific. If unknown, look up in

kWhq Energy use of energy efficient water cooler Table 2-32 kWh/day [45]
CF Electric coincidence factor Look up in Table 2-33 N/A

PDF Gas peak day factor Look up in Table 2-33 N/A

EUL Effective useful life See Measure Life Section Years

Table 2-32 Water Cooler Energy Use

Energy Star Water Cooler Type Product

Capacity Class, and Conditioning Method Baseline kWh, (kWh/day) Default Efficient kWh, (kWh/day)
Cold Only 0.16 0.16
Hot & Cold — Low Capacity'® 0.87 0.68
Hot & Cold — High Capacity*! 0.87 0.80
Hot & Cold On-Demand 0.18 0.18

10 A water cooler with a cold-water dispenser capacity of 0.50 gallons per hour or less, as measured per ANSI/ASHRAE Standard 18. For units that also
provide hot water, the unit must have a hot-water dispenser capacity that is equal to or less than 41 exact 6 oz. cups per hour, as rated per ANSI/ASHRAE
Standard 18.

11 A water cooler with a cold-water dispenser capacity that is greater than 0.50 gallons per hour, as measured per ANSI/ASHRAE Standard 18. For units
that also provide hot water, the unit must have a hot-water dispenser capacity greater than 41 exact 6 oz. cups per hour, as rated per ANSI/ASHRAE
Standard 18.
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Peak Factors

Table 2-33 Peak Factors
I A S
Electric coincidence factor (CF) 1.0 [46]

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is 10 years. [44]
References

[44] ENERGY STAR Product Specification for Water Coolers Version 2.0.
https://www.energystar.gov/sites/default/files/specs//ES%20WC%20V2%200%20Spec.pdf

[45] ENERGY STAR Product Specifications for Water Coolers Version 3.0.
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Verison%203.0%20Water
%20Coolers%20Final%20Specification 0.pdf

[46] Assumes 24/7 operation. Site-specific load shape information should be used if known.
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https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Verison%203.0%20Water%20Coolers%20Final%20Specification_0.pdf

2.1.8 AIR PURIFIER

Market Residential/Multifamily
Baseline Condition TOS

Baseline ISP

End Use Subcategory Indoor Environment

Measure Last Reviewed December 2022

Description

An air purifier (cleaner) meeting the efficiency specifications of ENERGY STAR is purchased and installed in place of a
model meeting the New Jersey P.L. 2021, c. 464 minimum standards. Compliance with this standard will start on January 1,
2023. The Coincidence factor (CF) assumes that the purifier usage is evenly spread throughout the year and the annual
active operating hours assume that the air purifier operates 16 hours a day for 365 days[50].

Baseline Case

The baseline equipment is assumed to be a conventional non-ENERGY STAR unit, meeting the New Jersey P.L. 2021, c. 464
minimum standards.

Efficient Case

The efficient equipment is defined as an air purifier meeting the efficiency specifications of ENERGY STAR Version 2.0.
Certified air cleaner models shall produce a minimum 30 CADR for Smoke to be considered under this specification.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

AKWh = kWh,, — kWh,

Where,
KWhe = Hrs x ( CADR, ) + (8760 — Hrs) X PartialPower,
v = Hrs X\ CADR per-watt, x1,000) T & rs) 1,000
KWh. = Hrs x CADR, (8760 — H o PartialPower,
a = Hrs X\ CADR per watt, x 1,000) T ® S) 1,000

Annual Fuel Savings

ATherms = N/A
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Peak Demand Savings

Daily Peak Fuel Savings

AThermspeq, = N/A

Lifetime Enerqy Savings Algorithms:

Lifetime Electric Energy Savings

Lifetime Fuel Savings

Calculation Parameters

AkWh
AkWPeak

A kW h Life

kWhy

kWh,

CADRy

CADR_per_watty

PartialPowery,

CADR,

CADR_per_watt,

PartialPower,

AkWhy; e = MkWh x EUL

ATherms s = N/A

Table 2-34 Calculation Parameters

R

Annual electric energy savings
Peak Demand Savings
Lifetime electric energy savings

Annual electric consumption of the baseline
case

Annual electric consumption of the efficient
case

Clean Air Delivery Rate (CADR) for baseline air
purifier

Clean Air Delivery Rate (CADR) per watt for
baseline air purifier

Partial On Mode Power for baseline air purifier
by category

Clean Air Delivery Rate (CADR) for efficient air
purifier
Clean Air Delivery Rate (CADR) per watt for

efficient air purifier

Partial On Mode Power for efficient air purifier
by category

Calculated
Calculated

Calculated

Calculated

Calculated

Look up in Table 2-35

Look up in Table 2-35

Look up in Table 2-35
Site-specific. If unknown,
look up in Table 2-36

Site-specific. If unknown,
look up in Table 2-36

Site-specific. If unknown,
look up in Table 2-36

kWh/yr
kw

kWh

kWh/yr

kWh/yr

cfm

cfm/Watt

Watts

cfm

cfm/watt

Watts

[47]

(47]

(47]

(48]

(48]

(48]
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I S

Annual active operating hours 5,840 [50]
CF Electric coincidence factor Look up in Table 2-39 N/A
EUL Effective useful life See Measure Life Section Years
1,000 Conversion from Watts to kW 1,000 Watts/kW
8,760 Hours per year 8,760 Hours

Table 2-35 Baseline Air Purifier Specifications

. . . Partial On Mode Partial On Mode
Clean Air Delivery Rate CADR used indeemed : o X o
. . CADR per Watt Power with WiFi Power without WiFi
(CADR) Range savings calculation . .
connection (Watts) | connection (Watts)
30 < CADR< 100 1.7 2 1
100 < CADR < 150 125 1.9 2 1
150 < CADR < 200 175 2.0 2 1
200 < CADR < 250 225 2.0 2 1
CADR = 250 275 2.0 2 1

Table 2-36 Efficient Air Purifier Specifications

Maximum Partial Maximum Partial
Clean Air Delivery Rate CADR used in deemed Minimum Smoke On Mode Power On Mode Power
(CADR) Range savings calculation CADR per Watt with WiFi without WiFi

connection (watts) | connection (watts)
51 < CADR <100 75 1.9 2 1
101 < CADR < 150 125 2.4 2 1
151 < CADR < 200 175 2.9 2 1
201 < CADR < 250 225 2.9 2 1
CADR 2 250 275 2.9 2 1
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Table 2-37 Deemed kWh Savings

Clean Air Delivery Rate CADR used in deemed _ " Maximum Partial On Mode
(CADR) Range savings calculation Max'm“'_m Pa"_t'.a el M°f’e Power without WiFi
Power with WiFi connection )
connection
51 <CADR< 100 75 27 27
101 < CADR < 150 125 80 80
151 < CADR < 200 175 159 159
201 < CADR< 250 225 204 204
CADR 2 250 275 249 249

Table 2-38 Deemed kW Savings

kW Savings

Clean Air Delivery Rate CADR used in deemed Maximum Partial On Mode

Maximum Partial On Mode

(CADR) Range savings calculation S ) Power without WiFi
Power with WiFi connection

connection
51 < CADR <100 75 0.0031 0.0031
101 < CADR < 150 125 0.0091 0.0091
151 < CADR < 200 175 0.0181 0.0181
201 < CADR < 250 225 0.0233 0.0233
CADR 2 250 275 0.0285 0.0285
Peak Factors

Table 2-39 Peak Factors

Electric coincidence factor (CF) 0.667%2

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is 9 years [49].

12 Assumes equal likelihood of usage at any time of day (16/24 hours)
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[47] “New Jersey A5160 | 2020-2021 | Regular Session.” n.d. LegiScan. Accessed December 21, 2022.
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2.1.9 DEHUMIDIFIER

Market Residential/Multifamily
Baseline Condition TOS/NC

Baseline Code /ISP

End Use Subcategory Indoor Environment

Measure Last Reviewed January 2023

Description

This measure covers the installation of residential stand-alone or whole-house dehumidifiers meeting the minimum
qualifying efficiency standards established under the ENERGY STAR® Program, Version 5.0, effective October 31, 2019. This
measure is restricted to dehumidifiers with a product moisture removal capacity of less than or equal to 185 pints/day.

Baseline Case

The baseline condition is a stand-alone or whole-house dehumidifier meeting the minimum effective federal standard for
performance.

Dehumidifiers manufactured and distributed in commerce on or after June 13, 2019, must meet the energy conservation
standards, rated in Integrated Energy Factor as specified in the Code of Federal Regulations.

Efficient Case

The compliance condition is an ENERGY STAR® v. 5 qualified stand-alone or whole-house dehumidifier.

Annual Energy Savings Algorithms

Annual Electric Energy Savings

AkWh =

pints/day X 0.473 X hrs y 1 1
24 IEF, IEF,

Annual Fuel Savings

ATherms = N/A

Peak Demand Savings

AkWh

AkWponi = W X CF

Daily Peak Fuel Savings

AThermsSpeq, = N/A
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Sa

vings

Lifetime Fuel Savings

Calculation Parameters

AkWhyipe = AKWh X EUL

ATherms,z, = N/A

AkWh Annual electric energy savings
AKWpeak Peak Demand Savings
AkWhyise Lifetime electric energy savings
Pints/day Product capacity to remove moisture

hrs Annual run hours of dehumidifier

IEFy Baseline Integrated Energy Factor

IEF, Energy Efficient Integrated Energy Factor
0.473 Conversion factor from liters to pint

24 Hours in one day

CF Electric coincidence factor

EUL Effective useful life

Table 2-41 Stand-Alone Dehumidifiers Baseline Integrated Energy Factor

Table 2-40 Calculation Parameters

R

Calculated
Calculated
Calculated
Site-specific
2,160

Look up in Table 2-41, Table
2-42

Site-specific. If unknown,
look up in Table 2-43, Table
2-44

0.473
24
Look up in Table 2-45

See Measure Life Section

kWh/yr
kw
kWh
(pints/day)
Hrs

liters/kWh

liters/kWh

liters/pint
N/A
N/A

Years

(51]

(52]

(53]

(54]

Product Capacity (pints/day) Integrated Energy Factor (liters/kWh)

<25.00

25.01 to 50.00

>50.01

1.30

1.60

2.80
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Table 2-42 Whole-House Dehumidifiers Baseline Integrated Energy Factor

Product Case Volume (ft3) Integrated Energy Factor (liters/kWh)

<8.0 21.77

>8.0 22.41

Table 2-43 Stand-Alone Dehumidifiers Energy Efficient Integrated Energy Factor

Product Capacity (pints/day) Integrated Energy Factor (liters/kWh)

<25.00 21.57
25.01 to 50.00 >1.80
>50.01 >3.30

Table 2-44 Whole-House Dehumidifiers Energy Efficient Integrated Energy Factor

Product Case Volume (ft3) Integrated Energy Factor (liters/kWh)

<8.0 >2.09

>8.0 >3.30

Peak Factors

Table 2-45 Peak Factors

e W

Electric coincidence factor (CF) 0.405 [54]

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is 12 years[55].
References
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2.1.10 ROOM AIR CONDITIONER

Market Residential/Multifamily
Baseline Condition TOS

Baseline Code

End Use Subcategory Indoor Environment

Measure Last Reviewed December 2022

Description

This measure relates to the purchase and installation of a room air conditioner that meets or exceeds the current ENERGY
STAR 4.2 efficiency standards. A room air conditioner is powered by a single phase electric current and is an encased
assembly designed as a unit for mounting in a window or through the wall. Qualifying units may be cooling only (non-
reverse cycle) or provide cooling, heating, and ventilation. Only cooling energy savings are calculated in this measure.

Note that if the AC unit is connected to a network in a way so as to enable it to respond to energy related commands,
there is a 5% extra CEER allowance. In these instances, the default baseline CEER would be 0.95 multiplied by the
appropriate CEER from Table 2-47.

Baseline Case

The baseline condition is a room AC unit that meets the minimum federal efficiency standards [56] of the combined energy
efficiency ratio based on the installed unit size and type.

Efficient Case

The efficient condition is a room air conditioner that meets or exceeds current ENERGY STAR specifications (version 4.2)
[57]. The CEER for the efficient case should use site-specific information. If site-specific information is unknown, then
default values may be used.

Annual Enerqy Savings Algorithms

Annual Electric Energy Savings

AkWh =

Cap ( 1

X - X
1,000 CEER, CEERq> EFLH.

Annual Fuel Savings

ATherms = N/A
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Peak Demand Savings

Cap
AkWeear = 1500 >

Daily Peak Fuel Savings

1
>>< CF

CEER, CEER,

AThermspeq, = N/A

Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

Lifetime Fuel Savings

AkWhype = AkWh X EUL

ATherms s, = N/A

Calculation Parameters

AkWh
AkWPeak
AkWhLife

Cap

CEER,

CEERp

EFLH,
1,000
CF

EUL

Table 2-46 Calculation Parameters

R

Annual electric energy savings
Peak Demand Savings
Lifetime electric energy savings
Capacity of energy efficient equipment

Combined Energy Efficiency Ratio of
ENERGY STAR unit in Btus per Watt-hour

Combined Energy Efficiency Ratio of
baseline unit in Btus per Watt-hour

Cooling equivalent full-load hours
Conversion from W to kW
Electric coincidence factor

Effective useful life

Calculated

Calculated

Calculated
Site-specific

Site-specific. If unknown,
look up in Table 2-47

Look up in Table 2-47, if
unknown use 11.0%3

600
1,000
Look up in Table 2-48

See Measure Life Section

kWh/yr
kW
kWh

Btu/hr

Btu/Wh

Btu/Wh

Hours
W/kwW
N/A

Years

(60]

(56]

(62]

(61]

13 Default value (11.0) is the CEER value from minimum Federal Standard for the most common room AC type — <8000 capacity range with louvered sides

[59]



Table 2-47 Standard and ENERGY STAR CEER Values for Room Air Conditioner

Federal
Federal ENERGY STAR
. standard ENERGY STAR .
standard with ) . without
Product Type and Class (Btu/hour) . without with louvered .
louvered sides X . louvered sides
louvered sides sides (CEER,)
(CEERy) (CEER,)
(CEERy)
<6,000 11.0 10.0 12.1 11.0
6,000 to 7,999 11.0 10.0 121 11.0
8,000 to 10,999 10.9 9.6 12.0 10.6
Without reverse
11,000 to 13,999 10.9 9.5 12.0 10.5
cycle
14,000 to 19,999 10.7 9.3 11.8 10.2
20,000 to 27,999 9.4 9.4 10.3 10.3
228,000 9.0 9.4 9.9 10.3
<14,000 9.3 10.2
214,000 8.7 9.6
With reverse cycle
<20,000 9.8 10.8
220,000 9.3 10.2
Casement-only 9.5 10.5
Casement slider 10.4 11.4

Peak Factors

Table 2-48 Peak Factors

Peak Factor Value “

Electric coincidence factor (CF) 0.31 [61]

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is 12 years. [58]
References
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https://neep.org/sites/default/files/media-files/trmv10.pdf

[60] “Room Air Conditioners Key Product Criteria.” n.d. www.energystar.gov. Accessed January 10, 2023.

https://www.energystar.gov/products/heating cooling/air conditioning room/key product criteria.

[61] RLW Analytics. 2008. Review of Coincidence Factor Study Residential Room Air Conditioners. Puc.nh.gov. June
2008.
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124 SPWG%2
ORoom%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf.

[62] VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI.
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https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Draft%20Version%204.2%20Room%20Air%20Conditioners%20Specification_0_0.pdf
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Draft%20Version%204.2%20Room%20Air%20Conditioners%20Specification_0_0.pdf
https://library.cee1.org/system/files/library/8842/CEE_Eval_MeasureLifeStudyLights%2526HVACGDS_1Jun2007.pdf
https://library.cee1.org/system/files/library/8842/CEE_Eval_MeasureLifeStudyLights%2526HVACGDS_1Jun2007.pdf
https://neep.org/sites/default/files/media-files/trmv10.pdf
https://www.energystar.gov/products/heating_cooling/air_conditioning_room/key_product_criteria
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf

2.2 APPLIANCE RECYCLING

2.2.1 REFRIGERATOR & FREEZER RECYCLING

Market Residential
Baseline Condition ERET
Baseline Existing

End Use Subcategory N/A

Measure Last Reviewed January 2023

Description

In many cases, when a refrigerator or freezer is replaced by a homeowner, the existing unit is retained, sold, or donated
for use elsewhere, representing additional load on the grid. This measure covers recycling of the existing, functional
equipment, thereby eliminating the consumption associated with that equipment. Refrigerator and freezer recycling
programs (also called “bounty” programs) receive energy savings credit for permanently removing inefficient, functional
refrigerators and freezers from the electric grid.

This measure covers the recycling of primary (i.e., installed in a kitchen) and secondary* (i.e., installed elsewhere)
refrigerators, refrigerator-freezers and freezers. To account for the fact that secondary equipment is occasionally installed
and operating for only part of the year, a part-time use adjustment factor has been developed and embedded within the
gross savings estimate for secondary units to establish average annual per unit deemed electric savings.

This measure does not cover the recycling of equipment classified by the Code of Federal Regulations as “Compact
refrigerator/refrigerator-freezer/freezer”. This refers to any refrigerator, refrigerator-freezer or freezer with a total
refrigerated volume of less than 7.75 ft3 (220 liters), where the total refrigerated volume has been determined in
accordance with the procedure prescribed in Appendix A (refrigerators and refrigerator-freezers) or B (freezers) of 10 CFR
430 Subpart B.112.

Baseline Case

The savings calculations below apply to recycling of a functioning primary or secondary refrigerator, refrigerator-freezer,
or freezer with total refrigerated volume of 7.75 ft3 (220 liters) or more.

Efficient Case

The compliance condition is the recycling of an existing room refrigerator or freezer as defined in the Measure Description
section above.

14 Secondary refrigerators are spare or backup refrigerators not installed in the kitchen.
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Annual Enerqy Savings Algorithms

Annual Electric Energy Savings

Annual Fuel Savings

ATherms = N/A

Peak Demand Savings

Daily Peak Fuel Savings

AThermspgq, = N/A

Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

AkWhy; e = MWh x EUL

Lifetime Fuel Savings

ATherms s, = N/A

Calculation Parameters

Table 2-49 Calculation Parameters

N

AkWh Annual electric energy savings Calculated kWh/yr
AkWpeak Peak Demand Savings Calculated kw
AkWhyise Lifetime electric energy savings Calculated kWh
AkWh/unit Energy Savings per unit Look up in Table 2-50 kWh [64]
AkW/unit Demand Savings per unit Look up in Table 2-50 kWh [64]
CF Electric coincidence factor Look up in Table 2-51 N/A
PDF Gas peak demand factor Look up in Table 2-51 N/A
EUL Effective useful life See Measure Life Section Years [63]
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Table 2-50 Default Values for Annual Energy and Peak Demand Savings

_ Primary Refrigerator Secondary Refrigerator Freezer

AkWh/unit 958 581 593
AkW/unit 0.15 0.10 0.10
Peak Factors

Table 2-51 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) N/A

Measure Life

The effective useful life (EUL) is 5 years for a refrigerator and 4 years for a freezer [63].
References

[63] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table for 2020,
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xIsx

[64] DNV, Appliance Recycling Program Impact Evaluation Study, June 2021
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7BE846898E-5EAE-4F42-9F97-
385982740AC6%7D
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2.2.2 ROOM AC UNIT RECYCLING

Market Residential
Baseline Condition ERET
Baseline Existing

End Use Subcategory Recycling

Measure Last Reviewed January 2023

Description

This measure describes the savings resulting from implementing a drop off service taking existing working inefficient Room

Air Conditioner units from service, prior to their natural end of life. Like the Refrigerator Early Retirement / Recycling
measure, this measure quantifies savings associated with the removal of room air conditioner units from service (rather
than transferred to another location in the home or another household) and thus does not decrement savings due to
retired units that are replaced in participants’ homes. A room air conditioner is an appliance, other than a “packaged

terminal air conditioner,” which is powered by a single-phase electric current and that is an encased assembly designed as

a unit for mounting in a window or through the wall for the purpose of providing delivery of conditioned air to an enclosed

space.
Baseline Case

The baseline condition is the existing inefficient room air conditioning unit.

Efficient Case

The existing room air conditioning unit is removed from service and dismantled/recycled.

Annual Energy Savings Algorithms

Annual Electric Energy Savings

Hrs X Btuh X (1/EER,,;
AkWh = 1 00(0/ exist) X Part Use Factor

Annual Fuel Savings

ATherms = N/A

Peak Demand Savings
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Daily Peak Fuel Savings

AThermspgq, = N/A

Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

AkWhLife = AkWh X EUL

Lifetime Fuel Savings

ATherms ;s = N/A

Calculation Parameters

Table 2-52 Calculation Parameters

N

AkWh Annual electric energy savings Calculated kWh/yr
AkWpeak Peak Demand Savings Calculated kw
AkWhyise Lifetime electric energy savings Calculated kWh
Hrs Run hours of window AC unit 600 Hours [62]
. . Site-specific, if unknown
Btuh Capacity of replaced unit Btu/hr [67]
assume 7,829
Site-specific, if unknown
EERexst Efficiency of existing unit P Btu/W/hr [68]
assume 9.8
Fraction of those units that are not in daily . .
. . Site-specific, if unknown use
Part Use Factor use throughout the entire cooling season as 0.34 N/A [70]
reported by the participant '
CF Electric coincidence factor Look up in Table 2-53 N/A
PDF Gas peak day factor Look up in Table 2-53 N/A
EUL Effective useful life See Measure Life Section Years
Peak Factors

Table 2-53 Peak Factors

Electric coincidence factor (CF) 0.3 [69]

Natural gas peak day factor (PDF) N/A
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Measure Life

The effective useful life (EUL) is 3 years. [65]
References

[65] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table for 2020,
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xIsx .

[66] VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI.

[67] RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners (June 23, 2008 p. 22),
based on population average.
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124 SPWG%2
0Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf

[68] Minimum Federal Standard for most common room AC type (8000-14,999 capacity range with louvered sides) per
federal standards from 10/1/2000 to 5/31/2014.

[69] RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners (June 23, 2008 p. 32), CF
value for Hartford, CT.
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124 SPWG%2
0Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf

[70] Source: Cadmus analysis, EMPOWER 2018 P1 & P2 ARP participant survey
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https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf
https://www.puc.nh.gov/electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/124_SPWG%20Room%20%20AC%20Evaluation%20FINALReport%20June%2023%20ver7.pdf

2.2.3 DEHUMIDIFIER RECYCLING

Market Residential
Baseline Condition ERET
Baseline Existing

End Use Subcategory Dehumidifier

Measure Last Reviewed January 2023

Description

In many cases, when homeowner replaces a dehumidifier, the existing unit is retained, sold, or donated for use elsewhere,
representing additional load on the grid. This measure covers recycling of existing, functional, portable dehumidifiers,
thereby eliminating the consumption associated with that equipment. This measure should target, but not be limited to,
dehumidifiers put into service prior to June 2019. If provided data indicate the unit is replaced rather than retired, savings
shall be based on the Residential Dehumidifier measure in this TRM.

Baseline Case

The baseline condition is the existing dehumidifier in working condition.
Efficient Case

The existing dehumidifier is removed from service and not replaced.

Annual Energy Savings Algorithms

Annual Electric Energy Savings

0473 1
24 S X T kwn

AkWh = capacity X

Annual Fuel Savings

ATherms = N/A

Peak Demand Savings

Daily Peak Fuel Savings

AThermsSpeq, = N/A
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Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

AkWhy;p, = AkWh X RUL

Lifetime Fuel Savings

ATherms,z, = N/A

Calculation Parameters

Table 2-54 Calculation Parameters

AkWh Annual electric energy savings Calculated kWh/yr
AkWpeak Peak Demand Savings Calculated kW
AkWhyiee  Lifetime electric energy savings Calculated kWh
Capacity Capacity of the unit Site-specific. If unknown, use 56 pints/day pints/day

e . o Lookup in Table 2-55 based on manufacture date. If
Dehumidifier Efficiency in liters

L/kWh unknown, assume manufactuer date later than L/kWh [73][74][75]
(L) of water removed per kWh
October 2012.%5

0.473 Conversion factor 0.473 L/pint
24 Conversion factor 24 Hr/day
Hrs Hours of use!® Site-specific. If unknown use 1,632 Hours/yr [72]
CF Electric coincidence factor Lookup in Table 2-55 N/A
PDF Gas peak day factor Lookup in Table 2-55 N/A
RUL Remaining useful life See Measure Life Section Years [71]

Table 2-55 Dehumidifier Capacity and Efficiency

Non-ENERGY STAR Labeled

Capacity Range ENERGY STAR Labeled (L/kWh
(pints/day) e ) Manufacture date before Oct. Manufacture date of Oct. 2012
2012 (2L/kWh) or later (2L/kWh)
<25 1.57 1.00 1.35
>25to <35 1.80 1.20 1.35

15 Default manufacture date assumes that 2/3 of dehumidifier EUL (12 years) have elapsed [71]
(2/3) x (12 years) = 8 year vintage

2023 — (8 years) = 2015 manufacture date

16 Default run hour assumption based on 68 days per year, 24 hours of use [72].
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Non-ENERGY STAR Labeled
Capacity Range

(pints/day) ENERGHSI B beledl A Manufacture date before Oct. Manufacture date of Oct. 2012
2012 (2L/kWh) or later (2L/kWh)

>35t0<45 1.80 1.30 1.50

>45t0 <50 1.80 1.30 1.60

>50to <55 3.30 1.30 1.60

>54t0<75 3.30 1.50 1.70

>751t0 <185 3.30 2.25 2.50
Peak Factors

Table 2-56 Peak Factors

T N

Electric coincidence factor (CF) 0.37v [72]

Natural gas peak day factor (PDF) N/A

Measure Life

The remaining useful life (RUL) is 4 years [71].
References

[71] CA DEER gives the following rule-of-thumb for remaining useful life: RUL = (1/3) X EUL. As the Energy Star
Dehumidifier [replacement] uses an EUL of 12 years, we have a suggested RUL of (1/3) X 12 years = 4 years.

[72] Savings Calculator for ENERGY STAR® Qualified Appliances Version 3.0 Last Updated October 1, 2012.

[73] ENERGY STAR® Program Requirements for Dehumidifiers, Version 5.0, February 2019.

[74] 42 U.S.C, Title 42 Chapter 77, Subchapter Ill, Part A, (cc)(1) and (cc)(2).
https://uscode.house.gov/view.xhtml?path=/prelim@title42/chapter77/subchapter3&edition=prelim

[75] Code of Federal Regulations Title 10, Chapter 2, Subchapter D, Part 430, Subpart C (v)(1).
https://www.ecfr.gov/current/title-10/chapter-Il/subchapter-D/part-430/subpart-C

17 Assume usage is evenly distributed day vs. night, weekend vs. weekday and is used between April through the end of September (4392 possible hours).
1632 operating hours from ENERGY STAR Dehumidifier Calculator. Coincidence peak during summer peak is therefore 1632/4392 = 37.2%, [72]
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2.3 HVAC

2.3.1 CENTRAL AC, ASHP, MINI-SPLITS, PTAC, PTHP

Market Residential/Multifamily
Baseline Condition TOS/NC/EREP/DI
Baseline Code/Dual

End Use Subcategory Equipment

Measure Last Reviewed January 2023

Description

This measure targets the use of central air conditioners, air source heat pumps, mini split heat pumps and ACs, packaged
terminal systems (PTAC and PTHP) in residential and low-rise multifamily applications as further described below. This
measure may apply to early replacement of an existing system, replacement on burnout, or installation of a new unitin a
new or existing residential or multifamily low-rise building for HVAC applications.

The algorithms also include the calculation of additional energy and demand savings due to the proper sizing of high
efficiency units.

Baseline Case

For whole building new construction, the baseline equipment is an instrustry standard equipment type for the facility
compliant with IECC 2021 for single family and multifamily low-rise residential buildings (see Appendix E: Code-Compliant
Efficiencies). For multifamily high-rise buildings, refer to commercial measure.

For replacement of failed equipment, or end of useful life, the baseline is a minimally code compliant version of the
replaced system type and fuel.

For early replacement projects, use dual baselines:

e  For the remaining useful life (RUL) of the existing equipment, the baseline is the actual existing equipment. If the site
specific efficiency of the existing equipment is unknown, use the equipment efficiency from the IECC version in force
when the equipment was new (if equipment vintage is unknown, use IECC 2012 efficiency requirements from
Appendix E: Code-Compliant Efficiencies).

For the duration of the measure life after the end of the RUL, the baseline is a code-compliant version of the replaced
equipment.

Efficient Case

A central air conditioner, air source heat pump, mini split AC, mini split heat pump, or packaged terminal system (PTAC
and PTHP) that exceeds code requirements.
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Annual Enerqy Savings Algorithms

Annual Electric Energy Savings

AkWh = kWhy, — kWh, + PSF X kWh,,
Where,
kWhy, = OSF X kWh,, + kWhy,
kWhg = OSF X kWhq + kWh,, ,
Calculate kWhc, and kWhn,s using the algorithms in Table 2-57 for the appropriate baseline equipment type.
Calculate kWhcq and kWhn,q using the algorithms in Table 2-58 for the appropriate efficient equipment type.

Note:

e Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant
Efficiencies.

e The oversize derating factor (OSF) in the equations above is applicable for heat pump applications where the heat
pump is sized based on heating capacity but is oversized for cooling. The appropriate OSF should be determined from
site-specific conditions if possible, otherwise use the default values provided below.

Table 2-57 Baseline Energy Consumption Equations

Baseline Cooling kWh (kWh,) Baseline Heating kWh (kWh;, ,)

Mini-split heat pump, ASHP (Cooling Cap, Capy,
) — ¢ X EFLH, — < EFLH,
Capacity < 65 kBtu/h) SEER2, x 1,000 HSPF2, x 1,000
Mini-split AC, Air Conditioner (Cooling Cap,
i ——— ¢ ___ X EFLH, 0
Capacity < 65 kBtu/h) SEER2, X 1,000
PTAC CaPe___ pppy 0
EER2, x 1,000 ¢
Cap, Capy
PTHP S i
EERZ, x 1,000 < EFLH: COP, x 3412 x 1,000 < EFLHr
c
Electric Resistance heating 0 S N— X EFLH,

HSPF2, x 1,000

Cap,

Room Air Conditioner _—
oom Air Conditione CEER, x 1,000

x EFLH, 0

Table 2-58 Energy Efficient Energy Consumption Equations

el A T Efficient Cooling kWh Efficient Heating kWh
ualifyi ui
& =AHE (kWh) (kWhy, g)

Mini-split heat pump, ASHP (Cooling Cap, Capy,

x EFLH —— X EFLH
Capacity < 65 kBtu/h) SEER2, % 1,000 ¢ HSPF2, % 1,000 h
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e i e Efficient Cooling kWh Efficient Heating kWh
& = (kWh,¢) (kWh,,q)

Mini-split AC, Central Air Conditioner Cap,
. ) ———————— x EFLH, 0
(Cooling Capacity < 65 kBtu/h) SEER2,x 1,000
PTAC Cape__ ppiy 0
EER2, x 1,000 ¢
Ca; Ca;
PTHP — P . EFLH, Dh x EFLH,

EER2,x 1,000 COF; x 3.412 x 1,000

Annual Fuel Savings

ATherms = Therms, — Therms,
Where,
Therms, = see Table 2-59 for appropriate baseline equipment type
Therms, =0

Table 2-59 Baseline Fuel Consumption

Baseline Equipment Baseline fuel consumption (Therms)

Capy,
Ef fy,fuer % 100,000

Gas Fired Furnace/Boiler X EFLH,,

Electric resistance heating 0

Peak Demand Savings

1 1 1
AkW, = Cap, X X - X CF
peak = L4Pe %7500 (EERZb EER2q>

Daily Peak Fuel Savings

AThermspgq, = ATherms X PDF

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:

AkWhyise = AkWh X EUL
Dual baseline:

AkWhyire = (AkWh using existing baseline) x RUL + (AkWh using code baseline) X (EUL — RUL)
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Lifetime Fuel Energy Savings

No dual baseline:

Dual baseline:

ATherms;s, = ATherms X EUL

ATherms,;r, = (ATherms using existing baseline) X RUL + (ATherms using code baseline) x (EUL — RUL)

Calculation Parameters

AkWh
ATherms
AkWpeak
AThermspeak
AKWhyte
AThermsiife
kWh,
kWhq
Capc
Capn
SEER2,
IEER,

EER2,

COP,

HSPF2,

SEER2,

IEER,

EERp

Table 2-60 Calculation Parameters

S

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings
Baseline electrical consumption
Energy efficient electrical consumption
Cooling capacity of installed unit
Heating capacity of installed unit
SEER?2 of installed unit
IEER of qualifying unit
EER2 of qualifying unit

Coefficient of performance of the
qualifying unit at 47F

HSPF2 of the installed unit

SEER2 of baseline unit

IEER of baseline unit

EER2 of baseline unit

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Site-specific
Site-specific
Site-specific
Site-specific

Site-specific

Site-specific

Site-specific

Site-specific or lookup in
Appendix E: Code-
Compliant Efficiencies

Site-specific or lookup in
Appendix E: Code-
Compliant Efficiencies

Site-specific or lookup in
Appendix E: Code-
Compliant Efficiencies

kWh/yr

Therms/yr

kW

Therms/day

kWh

Therms
kWh/yr
kWh/yr

Btu/hr

Btu/hr
Btu/W-h
Btu/W-h

Btu/W-h

N/A

Btu/W-h

Btu/W-h

Btu/W-h

Btu/W-h

[76](77][82][83]

[76][77](82](83]

[76](77][82][83]
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e o e e

HSPF2,

CEERp

Effy, fuel

OSF

PSF

KWhep

kWh,,

kWhe q

kWhi,

Therms,

Therms,

EFLH.

HSPF2 of the baseline unit

Combined Energy Efficiency Ratio of
baseline room air conditioner'®

Efficiency of baseline boiler/furnace

Oversize derating factor'®

Proper sizing factor

Baseline cooling electrical consumption

Baseline heating electrical consumption
Energy efficient cooling electrical
consumption
Energy efficient heating electrical
consumption

Baseline fuel consumption

Energy efficient fuel consumption

Equivalent Full Load Hours of operation
for the average unit during the cooling
season

Site-specific or lookup in
Appendix E: Code-
Compliant Efficiencies. Btu/W-h

For electric resistance

heat, use 3.412

Use federal standard
values in Appendix E:
Code-Compliant
Efficiencies, if unknown,
use 11.0

Btu/W-h

Site-specific or look up in
Appendix E: Code- N/A
Compliant Efficiencies
Site-specific, if unknown
Heat pumps: 0.8 N/A
Other applications: 1

Not properly sized or
properly sized baseline

equipment: 0 N/A
Properly sized: 0.05
Calculated from Table
kWh/yr
2-57
Calculated fi Tabl
alculated from Table KWh/yr
2-57
Calculated from Table
kWh/yr
2-58
Calculated from Table
kWh/yr
2-58
Calculated from Table
Therms/yr
2-57
0 Therms/yr
Lookup in Appendix C:
Hours

Heating and Cooling EFLH

[76](77][82][83]

(84]

(76][77](81]

[79]

18 Default value (11.0) is the CEER value from minimum Federal Standard for the most common room AC type — <8000 capacity range with louvered sides
1% Heat pump systems may be sized to meet the peak heating load and will be oversized for cooling. The cooling EFLH assumes a nominal 20% oversizing.
This derating factor has been added to account for the oversizing of heat pump cooling capacity when the unit is sized based on heating capacity. A user

with a more accurate estimation of the oversizing can use a different factor than the one mentioned above to account for oversizing.
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S

Equivalent Full Load Hours of operation . .
Lookup in Appendix C:

EFLH;, for the average unit during the heating . . Hours
Heating and Cooling EFLH
season

. Site-specific or lookup in
Coefficient of performance of the .
COP, ] . Appendix E: Code- N/A [76][771[82][83]
baseline unit at 47F . .
Compliant Efficiencies

1,000 Conversion from W to kW 1,000 W/kwW
3.412 Conversion factor from kWh to kBtu 3.412 kBtu/kWh
CF Cooling coincidence factor Lookup in Table 2-61 N/A [80]
PDF Gas peak day factor Lookup in Table 2-61 N/A
EUL Effective useful life See Measure Life section Years [78]
Peak Factors

Table 2-61 Peak Factors

L N

Electric coincidence factor (CF) 0.69 [80]
See Appendix G:
Natural gas peak day factor (PDF) Natural Gas Peak

Day Factors
Measure Life
The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.

Table 2-62 Measure Life

Central A/C 15 5 [78]

Air source heat pump 15 5 [78]

Mini split heat pump 15 5 [78]

PTAC/PTHP 15 5 [78]
References

[76] ASHRAE Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings. (ASHRAE,
2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-
of-ashrae-standards
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[77] ASHRAE Standard 90.1-2013, Energy Standard for Buildings Except Low-Rise Residential Buildings. (ASHRAE,
2019), Table 6.8.1-5, https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-
of-ashrae-standards

[78] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table for 2020,
http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xIsx

[79] ENERGY STAR® HVAC QUALITY INSTALLATION PROGRAM A new approach to residential HVAC efficiency and
performance. Pg 2, https://www.energystar.gov/ia/home improvement/downloads/ESQI factsheet.pdf?07d7-
31fc

[80] NEEP, Mid-Atlantic Technical Reference Manual, V9. (October 2019). Pg 95
https://neep.org/sites/default/files/resources/Mid Atlantic TRM V9 Final clean wUpdateSummary%20-
%20CT%20FORMAT.pdf

[81] Code of Federal Regulations. 2022. Review of Title 10, Chapter Il, Subchapter D, Part 430 eCFR. December 1, 2022.
https://www.ecfr.gov/current/title-10/chapter-1l/subchapter-D/part-430

[82] “2021 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d. Codes.iccsafe.org.
Accessed November 16, 2022. https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-
efficiency.

[83] “2012 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d. Codes.iccsafe.org.
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2.3.2 GROUND LOOP AND AIR-TO-WATER HEAT PUMP

Market Residential/Multifamily
Baseline Condition TOS/NC/EREP
Baseline Code/Dual

End Use Subcategory Equipment

Measure Last Reviewed January 2023

Description

This prescriptive measure targets the use of ground loop and air-to-water heat pumps in residential and multifamily low-
rise applications as further described below. This measure may apply to early replacement of an existing system,
replacement on burnout, or installation of a new unit in a new or existing residential or low-rise residential building for
HVAC applications.

Baseline Case

For whole building new construction and time of sale applications, the baseline equipment is an instrustry standard
equipment type for the facility compliant with IECC 2021. For muli-family high-rise residential buildings, refer to the
algorithms in Commercial and Industrial Section.

For replacement of failed equipment, or end of useful life, the baseline would be a minimally code compliant version of
the replaced system type and fuel

For early replacement projects, use dual baselines:

e  For the remaining useful life (RUL) of the existing equipment, the baseline is the actual existing equipment. In the
lifetime algorithms section, annual savings for this period are designated as kWhex and Thermsex. If the site specific
efficiency of the existing equipment is unknown, use the equipment efficiency from the IECC version in force when the
equipment was new (if equipment vintage is unknown, use IECC 2012).

For the duration of the measure life after the end of the RUL, the baseline is a code-compliant version of the replaced
equipment. In the lifetime algorithms section, annual savings for this period are designated as kWhros and Thermsros.

Efficient Case

A ground loop and air-to-water heat pump that meets or exceeds code

Annual Enerqy Savings Algorithms

Annual Electric Energy Savings

AkWh = kWhy, — kWh,, + PSF x kWh,,

Where,
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kth = OSFb X kWh'C,b + kWhh,b + kWh’p,b

kKWhy = OSF, X kWheq + kWhy, g + kWh,

Calculate kWhe,b, kWhh, and kWhp,s using the algorithms in Table 2-63 for the appropriate baseline equipment type.

Calculate kWhc,q, kWhh,q, and kWhy,q using the algorithms in Table 2-64 for the appropriate efficient equipment type.

Note:

e  Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant

Efficiencies.

e The oversize derating factor (OSF) in the equations above is applicable for heat pump applications where the heat
pump is sized based on heating capacity but is oversized for cooling. The appropriate OSF should be determined from

site-specific conditions if possible, otherwise use the default values provided below.

Baseline Equipment

Table 2-63 Baseline Energy Consumption Equations

Baseline Cooling kWh (kWh,;)

Baseline Heating kWh (kWhp, ;)

Baseline Circulating Pump

ASHP (Cooling
Capacity < 65 kBtu/h)

GSHP (Cooling
Capacity < 65 kBtu/h)

GSHP (Cooling
Capacity > 65 kBtu/h)

DX A/C (Cooling
Capacity < 65 kBtu/h)

DX A/C (Cooling
Capacity > 65 kBtu/h)

Electric Resistance
heating

Qualifying

Equipment

Cap,

W ppy,
SEER2, x 1,000 « " e

Cap, X EFLH,
GSER X EER2;, x 1,000

Cap,

— ¢ X EFLH
EER2, x 1,000 ¢

Cap,

— ¢ XEFLH
SEER2, X 1,000 ¢

Cap,

————— X EFLH,
IEER;, x 1,000 ¢

Table 2-64 Energy Efficient Energy Consumption Equations

Efficient Cooling kWh
(kWh,)

Capy,

___—®Pn gLy
HSPF2, x 1,000 "

Capy, X EFLHy,
COP, x 3.412 x 1,000

Capy,

x EFLH,
COP, x 3.412 x 1,000 h

Capy,

3412 x 1,000 < LFLHn

Efficient Heating kWh
(kWhy, q)

0.746 X HP, X LF

0.746 X HP, X LF y

kWh (kWh,,,)

T
E f f motor,b

r
E f f motor,b

Efficient Circulating Pump kWh

(kWhy,q)

Water to air ground
water heat pumps

Brine to air ground
loop heat pump
(Cooling Capacity <
65 kBtu/h)

Cap,

EER2, x 1,000 LT LHe

Cap, X EFLH,
GSER X EER2, X 1,000

Capy,

COP; x 3.412 x 1,000

x EFLH,

Capy,q X EFLH),

0.746 X HP, X LF X ESFypp,

0.746 X HP, X LF X ESFypp

Effmotor,q

X Hr

COP,; X 3.412 % 1,000

Effmotar,q
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Qualifying Efficient Cooling kWh Efficient Heating kWh Efficient Circulating Pump kWh
Equipment (kWh,) (kWhp,q) (kWh;,q)

Brine to air ground

| h m Ca Ca 0.746 X HP, X LF X ESF,
oop heat pump WP ppim, Pa x EFLH,, a VD o Hy
(Cooling Capacity > EERZ, X 1,000 COP, x 3412 x 1,000 Ef frmotora
65 kBtu/h)

Annual Fuel Savings

ATherms = Therms, — Therms,
Where,
Therms, = see Table 2-65 for appropriate baseline equipment type

Therms, = 0 (If the unit uses a furnace backup, use equation from Table 1-3)

Table 2-65 Baseline Fuel Consumption
Baseline Equipment Baseline fuel consumption (Therms)
ASHP, WSHP, GSHP 0

Capy
Ef fp,fuer X 100,000

Gas Fired Furnace/Boiler X EFLHy

Electric resistance heating 0

Peak Demand Savings

1 1 1 1 1
A = X X — X X CF,
KWpearcoor = CPe X 755 ((EERZ,, GSPK,,) (EERZq GSPKq>> Che

1 1
AkWyeak, pump = 0.746 X {(HP,, X LF X Effb> - <HPq X LF X qu X DSFVFD)} X CEyymp

Daily Peak Fuel Savings

AThermsSpeq = ATherms X PDF
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Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:

AkWhLife = AkWh X EUL
Dual baseline:

AkWhyire = (AkWh using existing baseline) x RUL + (AkWh using code baseline) X (EUL — RUL)

Lifetime Fuel Energy Savings

No dual baseline:

ATherms,;s, = ATherms X EUL
Dual baseline:

AThermsy;¢, = (ATherms using existing baseline) X RUL + (ATherms using code baseline) X (EUL — RUL)

Calculation Parameters

Table 2-66 Calculation Parameters

e ome  —www

AkWh Annual electric energy savings Calculated kWh/yr
ATherms Annual fuel savings Calculated Therms/yr
AKWpeak Peak Demand Savings Calculated kw
AThermspeax Daily peak fuel savings Calculated Therms/day
AkWhyise Lifetime electric energy savings Calculated kWh
AThermsiife Lifetime fuel savings Calculated Therms
kWhy, Baseline electrical consumption Calculated kWh/yr

Energy efficient electrical
kWhq . Calculated kWh/yr
consumption

Cap. Cooling capacity of installed unit Site-specific Btu/hr
Capn Heating capacity of installed unit Site-specific Btu/hr
EER2, EER of qualifying unit Site-specific Btu/W-h
CoP, Coefficient of performance of the Site-specific N/A

qualifying unit
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HP,

HP,

SEER2,

IEERp

EERp

HSPF2,

Effmotor,b

Effmotor,q

Effy, fuel

PSF

OSFy

OSF,

kWhep

kWh,,

KWhy

kWhe q

KWhiq

Horsepower of qualifying
ground/water loop circulating
pump motor

Horsepower of base case
ground/water loop circulating
pump motor

SEER of baseline unit

IEER of baseline unit

EER of baseline unit

Heating seasonal performance
factor of the baseline unit

Efficiency of base case
ground/water loop circulating
pump motor

Efficiency of qualifying
ground/water loop circulating
pump motor

Efficiency of baseline
boiler/furnace

Proper sizing factor

Baseline oversize derating factor

Qualifying unit oversize derating
factor

Baseline cooling electrical
consumption

Baseline heating electrical
consumption

Baseline pump electrical
consumption

Energy efficient cooling electrical
consumption

Energy efficient heating electrical
consumption

Site-specific

Site-specific, if unknown use HP,

Site-specific or lookup in Appendix E:
Code-Compliant Efficiencies

Site-specific or lookup in Appendix E:
Code-Compliant Efficiencies

Site-specific or lookup in Appendix E:
Code-Compliant Efficiencies

Site-specific, if unkown lookup in
Appendix E: Code-Compliant
Efficiencies. For electric resistance heat,
use 3.412
Site-specific, if unknown lookup in Table

2-67

Site-specific

Site-specific or look up in Appendix E:
Code-Compliant Efficiencies

Not properly sized or properly sized
baseline equipment: 0

Properly sized: 0.05

Site-specific, if unknown use 0.8

Site-specific, if unknown use 0.8

Calculated from Table 2-63

Calculated from Table 2-63

Calculated from Table 2-63

Calculated from Table 2-64

Calculated from Table 2-64

HP

HP

Btu/W-h

Btu/W-h

Btu/W-h

Btu/W-h

N/A

N/A

N/A

N/A

N/A

N/A

kWh/yr

kWh/yr

kWh/yr

kWh/yr

kWh/yr

[90][91][93][94]

[90][91][93][94]

[90][91][93][94]

[90][91][93][94]

[92]

[92]

[90][91]

(96]
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kWh,,q

Therms,

Therms,

EFLH.

EFLHh

COPy

GSER

GSPKp

GSPKq

1,000
3.412
0.746

LF

ESFveo

DSFveo

Hrs

CF.
CFopump
PDF

EUL

Energy efficient pump electrical
consumption

Baseline fuel consumption
Energy efficient fuel consumption

Equivalent Full Load Hours of
operation for the average unit
during the cooling season

Equivalent Full Load Hours of
operation for the average unit
during the heating season

Coefficient of performance of the
baseline unit

Factor used to determine the
seasonal efficiency of a GSHP
based on its EER

Factor to convert EER of GSHP to
the equivalent EER of an air
conditioner

Factor to convert EER of GSHP to
the equivalent EER of an air
conditioner

Conversion from W to kW

Conversion factor from kWh to
kBtu

Conversion from HP to kW
Load factor of pump motor

Energy savings factor to account
for variable speed pumping in
qualifying unit

Demand savings factor to account
for variable speed pumping in
qualifying unit

Operating hours of pump motor

Cooling coincidence factor
Pump coincidence factor
Gas peak day factor

Effective useful life

Calculated from Table 2-64

Lookup in Table 2-65

0

Lookup in Appendix C: Heating and

Cooling EFLH

Lookup in Appendix C: Heating and

Cooling EFLH

Lookup in Appendix E: Code-Compliant

Efficiencies

1.02

Non GSHP Baseline:1
GSHP:0.8416

0.8416

1,000

3.412

0.746

0.75

If variable speed pump: 0.661
If constant speed: 1.0

If variable speed pump: 0.210
If constant speed: 1.0

Site-specific, if unknown use
EFLH+EFLHp
Lookup in Table 2-68
Lookup in Table 2-68
Lookup in Table 2-68

See

kWh/yr

Therms/yr

Therms/yr

Hours

Hours

N/A

N/A

N/A

N/A

W/kw

kBtu/kWh

kW/hp

N/A

Hours

N/A
N/A
N/A

Years

[90][91][93][94]

(85]

(86]

(86]

(87]

(98]

(98]
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Measure Lifesection

RUL Remaining useful life See Measure Life section Years

Table 2-67 Federal Baseline Motor Efficiencies

Motor Nominal Full-Load Efficiencies (percent)

et | opm et | opn_ired _own_iroed o
1 77.0 77.0 85.5 85.5 82.5 82.5 75.5 75.5
1.5 84.0 84.0 86.5 86.5 87.5 86.5 78.5 77.0
2 85.5 85.5 86.5 86.5 88.5 87.5 84.0 86.5
3 86.5 85.5 89.5 89.5 89.5 88.5 85.5 87.5
5 88.5 86.5 89.5 89.5 89.5 89.5 86.5 88.5
7.5 89.5 88.5 91.7 91.0 91.0 90.2 86.5 89.5
10 90.2 89.5 91.7 91.7 91.0 91.7 89.5 90.2
15 91.0 90.2 92.4 93.0 91.7 91.7 89.5 90.2
20 91.0 91.0 93.0 93.0 91.7 92.4 90.2 91.0
Peak Factors

Table 2-68 Peak Factors

Cooling coincidence factor (CFc) 0.69 [95]
Pump coincidence factor (CFpump) If unit runs 24/7/365, CF=1.0, else use 0.5 [97]
Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors

Measure Life

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.

Table 2-69 Measure Life

Water source Pump 15 5 [89]

Ground source heat pump 25 8.33 [88]
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2.3.3 GAS FORCED AIR AND HYDRONIC HEAT

Market Residential/Multifamily
Baseline Condition TOS/NC/EREP
Baseline Code/Existing

End Use Subcategory HVAC Equipment

Measure Last Reviewed December 2022

Description

This section provides energy savings algorithms for qualifying furnaces and boilers installed in single family detached and
lowrise multifamily buildings. The input values are based on the specifications of the actual equipment being installed and
IECC 2021 standards which require an efficiency rating equal to or greater than the minimum required by federal law for
single family units and an efficiency rating efficiency rating equal to or greater than the minimum required by ASHRAE 90.1
2019 for systems serving multi family units.

In the case of new construction, replacement of failed equipment, or end of useful life,the baseline furnace or boiler is a
minimally code compliant unit with an efficiency as required by IECC 2021, which is the current residential code adopted
by the state of New Jersey.

In the case of early replacement of a working unit where the unit would have otherwise continued to function, the dual
baseline approach must be followed. Otherwise the savings can be calculated as a time of sale (TOS) measure.

Baseline Case
New construction, time of sale:

e Single Family and Low-Rise Multifamily — Equipment compliant with the IECC 2021 [99].
Early Replacement:

e Existing equipment - Efficiency of the existing equipment for the assumed over remaining useful life of the
existing unit, and the Time of Sale (TOS) baseline for the remainder of the new, efficient equipment measure
life. If existing equipment efficiency is unknown, use the code in force when equipment was new.

Efficient Case
Furnace or boiler with an efficiency higher than code or standard practice.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

AkWh = N/A
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Annual Fuel Savings

Effa/Effy —1

ATherms = Cap;, X EFLH, X 100

Peak Demand Savings

AkWpear = N/A

Daily Peak Fuel Savings

AThermspeq, = ATherms X PDF

Lifetime Enerqy Savings Algorithms

No dual baseline:

AkWhLife = AkWh X EUL
Dual baseline:

AkWhyire = (AkWh using existing baseline) x RUL + (AkWh using code baseline) X (EUL — RUL)

Lifetime Fuel Energy Savings

No dual baseline:

ATherms,;s, = ATherms X EUL
Dual baseline:

ATherms,;r, = (ATherms using existing baseline) X RUL + (ATherms using code baseline) x (EUL — RUL)

Calculation Parameters

Table 2-70 Calculation Parameters

Variable Description Value mm

ATherms Annual fuel savings Calculated Therms/yr
AThermspeax Daily peak fuel savings Calculated Therms/day
AThermsife Lifetime fuel savings Calculated Therms

Capin Input capacity of qualifying unit Site-specific kBtu/hr
Eff, Furnace or Boiler Proposed Efficiency Site-specific N/A
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Variable Description Value mﬂ

Site-specific or unknown lookup
in Table 2-71 — single famil
Effy, Furnace or Boiler Baseline Efficiency . g .y N/A [99]
detached/multifamily low-rise

Table 2-73 — Multifamily Units

Equivalent Full Load Hours of operation for Lookup in Appendix C: Heating

EFLA, the average unit during the heating season and Cooling EFLH Hrs/yr
100 Conversion factor 100 kBtu/Therms
EUL Estimated useful life See Measure Life section years [100]
RUL Remaining useful life See Measure Life section years [100]
PDF Gas peak day factor Lookup in Table 2-74 N/A

Table 2-71 Baseline AFUE of Single Family and Low-Rise Multifamily Furnaces

AFUE (Manufactured before

Product Class AFUE = Compliance Date i
compliance Date)
Weatherized gas furnaces 81 January 1, 2015. 78
Non-weatherized gas furnaces (not including mobile 80 November 19, 78
home furnaces) 2015.
Weatherized oil-fired furnaces 78 January 1, 1992. 78

Non-weatherized oil-fired furnaces (not including

83 May 1, 2013. 78
mobile home furnaces) y

November 19,

Mobile Home gas furnaces 80 75
2015.
September 1,
Mobile Home oil-fired furnaces 75 P 1990 75

* Electric resistance heating calculated by determining overall fuel cycle efficiency by dividing the average PJM heat rate (9,642 btu/kWh) by the btu’s per
kWh (3,413 btu/kWh), resulting in 2.38 btuin per 1 btuout.

Table 2-72 Baseline AFUE of Single Family and Low-Rise Multifamily Boilers

AFUE (Manufactured on and

AFUE Manufactured before AFUE (Manufactured on and
Product Class after Sep 1, 2012 and before
Sep 1, 2012 after January 15, 2021)
Jan 15, 2021)
Gas-fired hot water boiler 0.80 0.82 0.84
Gas-fired steam boiler 0.75 0.80 0.82
Oil-fired hot water boiler 0.80 0.84 0.86
Qil-fired steam boiler 0.80 0.82 0.85
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Table 2-73 Baseline Efficiencies for Multifamily Units

Minimum Efficiency for Minimum Efficiency for
Product Class . .
Units Before 1/1/2023 Units After 1/1/2023

Warm-air furnace, gas fired 80% E. 81% E.
Warm-air furnace, oil fired 80% E; 82% E;
Warm-air duct furnaces, gas fired 80% E. 80% E.

Peak Factors

Table 2-74 Peak Factors

I

Appendix G:
Natural gas peak day factor (PDF) Natural Gas Peak
Day Factors

Measure Life

The remaining useful life (RUL) for retrofit projects is limited to 1/3 of the effective useful life (EUL) of the equipment.

Table 2-75 Measure Life

Furnace 20 6.7 [100]

Boiler 20 6.7 [5]
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2.3.4 HIGH EFFICIENCY BATHROOM EXHAUST FAN

Market Residential/Multifamily
Baseline Condition TOS/DI/EREP

Baseline Existing

End Use Ventilation Fan

Measure Last Reviewed December 2022

Description

This market opportunity is defined by the need for continuous mechanical ventilation due to reduced air-infiltration from a
tighter building shell. In retrofit projects, existing fans may be too loud, or insufficient in other ways, to be operated as
required for proper ventilation.This measure assumes a fan capacity of 20 CFM at 0.1 inches of water column (w.c.) static
pressure and a decibel level below 2 sones. Installations should be sized to meet the minimum ventilation rate as required
by ASHRAE 62.2.

Baseline Case

Standard efficiency quiet bathroom ventilation fan, operating at a ventilation rate compliant with ASHRAE 62.2, with an
average efficiency of 3.1 CFM/watt

Efficient Case

Energy efficient quiet bathroom ventilation fan, operating at a ventilation rate compliant with ASHRAE 62.2, with an
average efficiency of 8.3 CFM/watt

Annual Energy Savings Algorithm

Annual Electric Energy Savings

AkWh = CFM x ( /1,000 x Hrs

Eff, qu)

Annual Fuel Savings

ATherms = N/A

Peak Demand Savings

AkWopoqr = CFM X ( ) /1,000 X CF

Eff, Eff;

Daily Peak Fuel Savings

AThermsSpeq, = N/A
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Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

AkWhyipe = AKWh X EUL

Lifetime Fuel Savings

ATherms,z, = N/A

Calculation Parameters

Table 2-76 Calculation Parameters

AkWh Annual electric energy savings Calculated kWh/yr
AkWopeak Peak Demand Savings Calculated kw
AkWhyise Lifetime electric energy savings Calculated kWh
AThermsijfe Lifetime fuel savings Calculated Therms
. . Site-specific, if unknown use
CFM Nominal Capacity of the exhaust fan CFM [102]
20 CFM
. . Site-specific, if unknown use
Effy, Average efficacy for baseline fan CFM/watt [103]
3.1 CFM/watt
Site-specific, if unknown use
Effq Average efficacy for efficient fan P CFM/watt [104]
8.3 CFM/watt
Hrs Annual hours of operation 8,760 Hrs/yr
CF Electric coincidence factor Lookup in Table 3-133 N/A
EUL Effective useful life See Measure Life section Years
Peak Factors

Table 2-77 Peak Factors

L S

Electric coincidence factor (CF) 1

Measure Life

The effective useful life (EUL) is 19 years [105].
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available fan size to ASHRAE 62.2 Section 4.1 Whole House Ventilation rates based upon typical square footage
and bedrooms

[103] VEIC analysis looking at average baseline fan (i.e. non-Brushless Permanent Magnet) efficacies at static
pressures of 0.1 and 0.25 inches of water column for quiet fans rated for 50 CFM

[104] VEIC analysis looking at average efficient fan (i.e. Brushless Permanent Magnet) efficacies at static
pressures of 0.1 and 0.25 inches of water column for quiet fans rated for 50 CFM

[105] GDS Associates, Measure Life Report: Residential and C&I Lighting and HVAC measures (SPWG 2007),
https://library.ceel.org/sites/default/files/library/8842/CEE Eval MeasurelifeStudyLights&HVACGDS 1Jun2007.
pdf
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2.3.5 EC MOTOR

Market Residential/Multifamily
Baseline Condition RF
Baseline Existing

End Use Subcategory Motor

Measure Last Reviewed December 2022

Description

This measure covers the retrofit installation of an Electronically Commuted (EC) Motor to replace an HVAC supply fan
motor or hydronic circulator pump motor in residential heating and cooling systems.

The deemed annual electric energy savings for fans are determined for each New Jersey location by scaling the energy
savings derived from the evaluation of a 2014 Wisconsin ECM metering study using heating degree days and cooling
degree days for each location.

Electric energy savings for pumps are calculated by multiplying the difference in the reciprocal of motor efficiencies with
the efficient circulator motor horsepower.

Baseline Case
An existing HVAC fan or pump with a single-speed, shaded-pole (SP) or permanent-split capacitor (PSC) motor.

Efficient Case

HVAC fan or pump with an Electronically Commuted (EC) Motor.

Annual Enerqy Savings Algorithm

Annual Electric Energy Savings

Pumps:
AkWh = AkWhy, + AkWh,
Where,
AkWh h ><< ! ! )xLFxO746><h
= — . s
TP NER, B, "
AkWh h ><< ! ! )xLFx0746><h
= —_ . TS,
T WNERf T EFA, ‘
Fans:
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AKWh = AkWhyg,

Annual Fuel Savings

ATherms = N/A

Peak Demand Savings

Pumps:
MeWpese = 2 o
hrs pump
Fans:
AkWpeqre = AkWpan X CFran
Daily Peak Fuel Savings

AThermspeq, = N/A

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

AkWhype = AKWh X EUL

Lifetime Fuel Savings

ATherms,;s, = ATherms X EUL = N/A

Calculation Parameters

Table 2-78 Calculation Parameters

S

AkWh Annual electric energy savings Calculated kWh/yr
ATherms Annual fuel savings Calculated Therms/yr
AkWpeak Annual peak electric demand savings Calculated kw
AThermspeax Daily peak fuel savings Calculated Therms/day
AkWhean Annual energy savings per fan motor Look up in Table 2-80 kWh/unit Eg:}

Central A/C: 0.116
AkWrean Electric demand savings per fan motor / kW/unit [107]
No Central A/C: 0
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hp Efficient circulator motor horsepower
Effy Baseline motor efficiency
Effq Efficient motor efficiency
LF Motor load Factor
hrsy, Operating hours during the heating season
hrs. Operating hours during the cooling season?!
hrs Total operating hours
0.746 Conversion factor for HP to kWh
CFfan Electric coincidence factor fan
CFpump Electric coincidence factor pump
EUL Effective Useful Life
RUL Remaining Useful Life

Unknown: 0.05%°
Site-specific

Site-specific, if unknown
look up in Table 2-79

Site-specific, if unknown
look up in Table 2-79

0.9

3,504

2,208

5,712

0.746
Look up in Table 2-81
Look up in Table 2-81

See

Measure Life Section

See

Measure Life Section

Table 2-79 Default Motor Efficiency by Motor Type

Motor Type

Shaded Pole (SP)
Permanent Split Capacitor (PSC)

ECM

Assumed Efficiency

0.40
0.50

0.70

Table 2-80 Annual Fan Energy Savings

Annual Energy Saved (AkWhg.,,)
Climate

Region Circulation

Mode

Total without
Central AC

Total with
Central AC

North 408 315 211 104

Heating
Mode

Cooling
Mode

93

HP

N/A

N/A

N/A

hrs/yr
hrs/yr
hrs/yr
kKW/HP
N/A

N/A

Years

Years

20 Weighted average calculated using RECS 2020 Data -https://www.eia.gov/consumption/residential/data/2020/hc/pdf/HC%207.7.pdf

21 Cooling assumes three months (92 days) of 24 hour operation

[109]

[109]
[108]
[110]
[110]

[110]

778
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Annual Energy Saved (AkWhg.,)

Climate
Region Total with Total without | Circulation Heating Cooling
Central AC Central AC Mode Mode Mode
Coastal 422 295 211 84 127 4,614 1056
Central 432 303 211 92 129 5,052 1073
Pine barrens 428 300 211 89 128 4,891 1067
Southwest 428 303 211 92 125 5,029 1047
Statewide 425 303 211 92 122 5,078 1,017
Average

*The percent difference in HDD is applied to the Heating Mode column kWh savings and the percent difference in the CDD is applied to the Cooling Mode
column kWh savings.
Peak Factors

Table 2-81 Peak Factors

Peak Factor Value Ref

Fan coincidence factor (CFsan) 0.68 [107]
Pump coincidence factor (CFpymp) 0.8 [111]
Natural gas peak day factor (PDF) N/A
Measure Life

The remaining useful life (RUL) for retrofit projects is limited to the RUL of the host equipment. If unknown, assume 1/3 of
the host equipment EUL.

References
[106] ONJSC: Monthly/Annual Temperature Normals (1991-2020).
http://climate.rutgers.edu/stateclim v1/norms/monthly/index.html
[107] Annual energy savings per fan motor were calculated for each New Jersey location by scaling the energy

savings derived from the evaluation of a 2014 Wisconsin ECM metering study using heating degree days and
cooling degree days for each location. Cadmus Group. Focus on Energy Evaluated Deemed Savings Changes.
November 2014.

[108] US DOE, Evaluation of Retrofit Variable-Speed Furnace Fan Motors, January 2014.
https://www.nrel.gov/docs/fy14osti/60760.pdf

[109] DOE Building Technologies Office. Energy Savings Potential and Opportunities for High-Efficiency Electric
Motors in Residential and Commercial Equipment.
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202
013-12-4.pdf. Accessed December 2022
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https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf
https://www.energy.gov/sites/prod/files/2014/02/f8/Motor%20Energy%20Savings%20Potential%20Report%202013-12-4.pdf

[110] M Samotyj, Assessment of New Energy Efficient Circulator Pump Technology. (EPRI, 2010), Pg 4-3,
https://www.epri.com/research/products/1020132

[111] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs V9. (New
York State Joint Utilities, 2021), Pg 211, technitechnical-resource-manual-version-9-filed-october-27-2021-
effective-january-1-2022.pdf (ny.gov)cal-resource-manual-version-9-filed-october-27-2021-effective-january-1-

2022.pdf (ny.gov)
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https://dnv.sharepoint.com/teams/NewJerseyEEEval/Shared%20Documents/TRM%20Comprehensive%20Update/Draft%20TRM/technical-resource-manual-version-9-filed-october-27-2021-effective-january-1-2022.pdf%20(ny.gov)

2.3.6 DUCT SEALING AND DUCT INSULATION

Market Residential/Multifamily
Baseline Condition RF/DI

Baseline Existing

End Use Category HVAC

Measure Last Reviewed January 2023

Description

This measure describes evaluating the savings associated with performing duct sealing using mastic sealant or metal tape
to the distribution system of homes with either central air conditioning or a ducted heating system. The measure also
applies to insulating ductwork in unconditioned and semi-conditioned spaces of residential buildings.

If duct insulation is involved with the improvement, the first method, “Evaluation of Distribution Efficiency,” must be used
to estimate energy savings.

1) Evaluation of Distribution Efficiency — this methodology requires the evaluation of three duct characteristics below,
and use of the Building Performance Institute’s (BPI) “Guidance on Estimating Distribution Efficiency” [112], which are
summarized in

Table 2-83 and Table 2-84 for convenience.

e Duct location, including percentage of duct work found within the conditioned space

e Duct leakage evaluation. The duct leakage assessment values are based on an assumption of 6.5% of assumed air
handler flow (tight); 21% (average); or 35% (leaky).

e Ductinsulation evaluation

Determine Distribution Efficiency by evaluating duct system before and after duct sealing using Building Performance
Institute “Guidance on Estimating Distribution Efficiency” or the values reproduced from that document in Table 2-84 that
match the duct system, and if the majority of the duct system is in conditioned space add the matching value fromTable
2-85, not to exceed 100%.

2) RESNET Test 380 4.4.2 — this method involves the pressurization of the house to 25 Pascals with reference to outside
and a simultaneous pressurization of the duct system to reach equilibrium with the envelope or inside pressure of zero
Pascals. A blower door is used to pressurize the building to 25 Pascals with reference to outside, when that is achieved the
duct blaster is used to equalize the pressure difference between the duct system and the house. The amount of air
required to bring the duct system to zero Pascals with reference to the building is the amount of air leaking through the
ductwork to the outside. This technique is described in detail in section 4.4.2 of the ANSI/RESNET/ICC 380 - 2016
Standards: http://www.resnet.us/professional/standards

Baseline Case

The baseline condition is existing leaky duct work within the unconditioned space in the home.
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Efficient Case
The efficient condition is sealed duct work throughout the unconditioned space in the home.

Annual Enerqy Savings Algorithms

Annual Electric Energy Savings

Methodology 1: Evaluation of distribution efficiency

AkWh = AkW heooiing + AkW Ripeqting

Where,
DE t [ DE re,cool Capcool
AW hegoring = — 2 D X EFLH,p0; X
cooling DEpost,Cool cool SEER
DE — DE Cappeat
AkWh ] — post,heat preheat x EFLH % ea
heating DEpost,heat heat HSPF
Methodology 2: RESNET Test 803.7
ARWh = AKW heooiing + AW Rpearing
Where,
CFMys5 — CFMys 12
Akthooling = - a0 o 9 % EFLH.,, X @
25B T 25
AW hpearing = 100 © X EFLHypq X ToPF

Annual Fuel Savings

DEpost,heat - DEpre,heat

X EFLHheat X Capheat

DE
ATh — post,heat
erms AFUE x 100
Peak Demand Savings
Akthooling
AW, =—— X CF
Peak EFLHcool

Daily Peak Fuel Savings

AThermsp,g, = ATherms X PDF

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

AkWhy;e = MWh X EUL

Lifetime Fuel Savings

ATherms,;r, = ATherms X EUL
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Calculation Parameters

AkWh
AKWhcooling
AKW hheating

ATherms
AkWpeak
AThermseeak
AkWhge
AThermsyise
Capcool

Ca pheat

CFM3sg

CFM3sq

SEER

HSPF

D Epost

DEpre

AFUE

EFLH ool

EFLHheat

Table 2-82 Calculation Parameters

e o e e

Annual electric energy savings
Annual electric energy savings, cooling
Annual electric energy savings, heating

Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings
Capacity of air cooling system
Capacity of air heating system

Standard duct leakage test result at 25
Pascal pressure differential of the duct
system prior to sealing

Standard duct leakage test result at 25
Pascal pressure differential of the duct
system after sealing

Seasonal energy efficiency ratio

Heating seasonal performance factor

Distribution efficiency after duct sealing
and insulation

Distribution efficiency before duct sealing
and insulation

Annual fuel utilization efficiency

Cooling equivalent full load hours

Heating equivalent full load hours

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Site-specific

Site-specific

Site-specific

Site-specific

Site-specific, if unknown
look up in Table 2-85
Site-specific, if unknown
look up in Table 2-85
Look up in
Table 2-83. For conditioned
area, look up adder in Table
2-84
Look up in
Table 2-83. For conditioned
area, look up adder in Table
2-84
Look up in
Table 2-86

Lookup in Appendix C:
Heating and Cooling EFLH

Lookup in Appendix C:
Heating and Cooling EFLH

kWh/yr
kWh/yr
kWh/yr
Therms/yr
kw
Therms/day
kWh
Therms
kBtu/hr

kBtu/hr

CFM

CFM

Btu/W:-hr

Btu/W-hr

N/A

N/A

N/A

Hrs

Hrs

[112]

[112]

[113]

[113]

[112]
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Site-specific, if unknown use

Rule of Thumb, CFM/ton 400 CFM/ton
12 Unit conversion, kBtu/hr-ton 12 kBtu/ hr-ton
100 Unit conversion, kBtu/therm 100 kBtu/therm
CF Electric coincidence factor Look up in Table 2-87 N/A
PDF Gas peak day factor Look up in Table 2-87 N/A
EUL Effective useful life See Measure Life Section Years

Table 2-83 Distribution Efficiencies

Location i Basement Vented Crawl
Duct Insulation Leakage Assessment
/ HVAC Type Heat Cool
Leaky 0.69 0.61 0.93 0.81 0.74 0.76
R-0 Average 0.73 0.64 0.94 0.87 0.78 0.83
Tight 0.77 0.73 0.95 0.94 0.82 0.91
Leaky 0.76 0.65 0.94 0.83 0.80 0.78
R-2 Average 0.82 0.74 0.96 0.88 0.85 0.85
Tight 0.87 0.84 0.97 0.95 0.90 0.93
Leaky 0.79 0.67 0.95 0.83 0.82 0.79
R-4+ Average 0.84 0.77 0.96 0.89 0.87 0.86
Tight 0.90 0.87 0.98 0.95 0.92 0.94
Leaky 0.80 0.69 0.95 0.83 0.84 0.79
R-8+ Average 0.86 0.79 0.97 0.89 0.89 0.87
Tight 0.92 0.90 0.98 0.95 0.94 0.94

For duct systems partly in unconditioned and conditioned space, add the values from Table 2-84 below to DEyre and
DEjost determined from

Table 2-83, with a max DE of 100%. Use the 50% adder values if 50% or more of the duct system is inside a conditioned
space. Use the 80% adder values if 80% of more of the duct system is inside a conditioned space.

Table 2-84 Distribution Efficiencies Adders for Conditioned Space

0.06 011 o004 009 002 003 002 003 006 011 0.03 0.05

R-2 0.04 006 004 007 001 001 001 0.02 003 005 0.02 0.03
R-4+ 003 004 003 005 001 001 001 0.01 002 004 0.01 o0.03
R-8+ 0.02 003 002 003 001 001 001 001 0.02 0.02 0.01 0.02
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Table 2-85 SEER and HSPF Values

Split systems — air conditioners 13 -
Split systems — heat pumps 14 8.2

Single package units — air conditioners 14 -
Single package units — heat pumps 14 8.0

Table 2-86 AFUE Values

Gas-fired hot water boiler 0.82
Gas-fired steam boiler 0.80
Oil-fired hot water boiler 0.84
Oil-fired steam boiler 0.82
Non-weatherized gas furnaces 0.80
Mobile home gas furnaces 0.80
Non-weatherized oil-fired furnaces 0.83
Mobile home oil-fired furnaces 0.75
Weatherized gas furnaces 0.81
Weatherized oil-fired furnaces 0.78
Electric furnaces 0.78

Peak Factors

Table 2-87 Peak Factors

L

Electric coincidence factor (CF) 0.69 [114]

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors

Measure Life

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.

Table 2-88 Measure Life

Duct Sealing & Duct Insulation 15 5 [116]
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[112] 10 CFR Subpart C of Part 430, https://www.ecfr.gov/current/title-10/chapter-l1l/subchapter-D/part-
430/subpart-C/section-430.32
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[116] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xIsx
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2.3.7 HEAT OR ENERGY RECOVERY VENTILATOR

Market Residential/Multifamily
Baseline Condition NC/TOS
Baseline Code

End Use Subcategory Heat Recovery

Measure Last Reviewed December 2022

Description

This measure covers the installation of Energy Recovery Ventilators (ERV) and Heat Recovery Ventilators (HRV). ERVs and
HRVs reduce heating and cooling loads while maintaining required ventilation rates by facilitating heat transfer between
outgoing conditioned air and incoming outdoor air. ERVs and HRVs employ air-to-air heat exchangers to recover energy
from exhaust air for the purpose of pre-conditioning outdoor air prior to supplying the conditioned air to the space, either
directly or as part of an air-conditioning system. This measure only applies in cases where ERV/HRYV functionality is not
required by federal, state, local, or municipal codes or standards. For the purposes of this measure, ERVs and HRVs are
distinguished as follows:

e Energy Recovery Ventilator (ERV): Transfers both sensible (heat content) and latent (moisture content) heat between
supply and exhaust airstreams.

Heat Recovery Ventilator (HRV): Transfers sensible heat only between supply and exhaust airstreams.

Baseline Case

The baseline condition for this measure is a single- or multifamily dwelling with an IECC 2021-compliant exhaust fan
system with no heat or energy recovery.

Efficient Case

The compliance condition for this measure is a single- or multifamily dwelling with an ASHRAE 62.2-compliant exhaust fan
system equipped with AHRI certified ERV or HRV components.

Annual Enerqgy Savings Algorithm

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant
Efficiencies.

Annual Electric Energy Savings

AkWh = AkWh, + AkWhy, + AkW hs oy
Cooling energy savings:

For ERVs:

103



4.5 X CFM % Effhx,total X (Houtdoor,c - Hindoor)

AkWhe = 1,000 x SEER2

X hrs,

For HRVs:

1.08 X CFM X Effhx,sens X (Toutdoor,c - Tindoor)
1,000 X SEER?2

AkWh, = X hrs,

Heating energy savings (both ERVs and HRVs):

1.08 X CFM X Effhx,sens X (Tindoor - outdoor,h)

AkWhy = 1,000 x HSPF2 X Fruccttear X s
Fan energy savings:
AkWhgan = AkWyqy X (hrsp + hrs.)
AkW;,,, = CFM %X 1,000 X ( ! - ! )
fan (cfm/watt), (cfm/watt),
Annual Fuel Savings
ATherms = 1.08 X CFM X Ef fux sens X (Tinaoor.n — Toudoor.) % Footsioas X sy

100,000 x AFUE

Summer Peak Demand Savings

1.08 X CFM X Effhx,sense X (Toutdoor,c,peak - Tindoor,c)
1,000 X EER

Ak Wpogye = ( + Akwfan> x CF

Daily Peak Fuel Savings

AThermsSpeq, = ATherms X PDF

Lifetime Enerqgy Savings Algorithms:

Lifetime Electric Energy Savings

AkWhy; e = MkWh x EUL

Lifetime Fuel Savings

ATherms;s, = ATherms X EUL
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Calculation Parameters

AkWh
ATherms
AKWpeak
AThermspeak
AKWhyte

AThermsife

AkWh,

AkWhy,

AkWhen

CFM

(cfm/watt),

(cfm/watt)q

Effhx,total

Effhx,sens

SEER2

EER2

HSPF2

Table 2-89 Calculation Parameters

S

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings

Annual electric energy savings during
cooling season

Annual electric energy savings during
heating season

Annual electric energy savings due to
fan operation

Flow rate of supply air passing through
ERV/HRV

Baseline ERV/HRV fan efficacy
Efficient ERV/HRYV fan efficacy

Total effectiveness of heat exchanger
per rating in accordance with AHRI
Standard 1060

Sensible effectiveness of heat
exchanger per rating in accordance
with AHRI Standard

Seasonal average energy efficiency of
electric cooling equipment

Energy efficiency ratio of electric
cooling equipment??

Heating seasonal performance factor of
electric heating equipment?3

22 |If needed, calculate EER as follows:

EER = (1.12 x SEER) — (0.02 X SEER?)

23 |f needed, convert COP to HSPF as follows:

HSPF = COP x 3.412. COP for electric resistance heat is 1.0

Calculated
Calculated
Calculated
Calculated
Calculated

Calculated

Calculated

Calculated

Calculated

Site-specific

Look up in Table 2-93

Site-specific

Site-specific

Site-specific, if unknown use 0.65

Site-specific, if unknown lookup in

Appendix E: Code-Compliant Efficiencies for

equipment type and size

Site-specific, if unknown lookup in

Appendix E: Code-Compliant Efficiencies for

equipment type and size

Site-specific, if unknown lookup in

Appendix E: Code-Compliant Efficiencies for

equipment type and size

kWh/yr
Therms/yr
kw
Therms/day
kWh

Therms

kWh

kWh

kWh

Ft3/min

cfm/watt

cfm/watt

N/A

N/A

Btu/watt-
hour

Btu/watt-
hour

Btu/watt-
hour

[123]

[117]

[123]
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AFUE

Tindoor,h
Tindoor,c

Hindoor

HP
LF
hrs,

hrsh

Toutdoor,c

Tc:utdoor,h

Toutdoor,c,peak

Houtdoor,c,peak

Houtdoor,c

FEIecHeat

FFueIHeat

1.08

4.5

60

1,000

100,000
0.746
CF
PDF

EUL

Efficiency of fossil fuel heating
equipment (AFUE, Et or Ec)
Indoor heating setpoint temperature
Indoor cooling setpoint temperature
Enthalphy of indoor air
Total fan horsepower
Load factor
Operating hours in the cooling season
Operating hours in the heating season

Temperature of outside air during
cooling

Temperature of outside air during
heating

Peak outdoor temperature during
cooling season

Peak Enthalpy of outdoor air during
cooling season

Enthalpy of outside air during cooling

Electric heating factor, to account for
presence of electric heat

Fuel heating factor, to account for
presence of fuel heat

Specific heat of air x density of inlet air
@ 70°F x 60 min/hr

Density of inlet air at 70 °F x 60 min/hr
Minutes per hour

Conversion factor, one kW equals
1,000 Watts

Conversion from Btu to therms
Conversion from horsepower to kW
Electric coincidence factor
Gas peak day factor

Effective useful life

Site-specific, if unknown lookup in

Appendix E: Code-Compliant Efficiencies for

equipment type and size
Site-specific, if unknown use 70
Site-specific, if unknown use 70
Lookup in Table 2-90 based on Tingoor
Site-specific
Site-specific, if unknown use 0.92
Look up in Table 2-90

Look up in Table 2-90

Look up in Table 2-91

Look up in Table 2-91

Look up in Table 2-94

Look up in Table 2-94

Lookup in Table 2-91

Use 1 if electric heat, otherwise use 0

Use 1 if fuel heat, otherwise use 0

1.08

4.5

60

1,000

100,000
0.746
Look up in Table 2-95
Look up in Table 2-95

See Measure Life Section

N/A

°F
°F
Btu/Ib
HP
N/A
hrs

hrs

Btu/Ib

Btu/lb

°F

°F

Btu/Ib

N/A

N/A

BTU/h.°F.CFM

Lb.min/ft3.hr

Min/hr

W/kw

Btu/therm
kW/hp
N/A
N/A

Years

[122]
[120]

[120]

[121]

[121]

[124]

[124]

[121]

[118]
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Table 2-90 Indoor Enthalpy

Temperature, Enthalpy, Hindoor at 50% Relative Temperature, Enthalpy, Hindoor at 50% Relative
Tindoor (°F) Humidity (Btu/Ib) Tindoor (°F) Humidity (Btu/Ib)

66 23.2 73 27.0
67 23.7 74 27.5
68 24.2 75 28.1
69 24.8 76 28.7
70 25.3 77 29.3
71 25.8 78 29.9

Table 2-91 Heating and Cooling Hours?*

NJ Climate Region Heating Hours, hrsy, Cooling Hours, hrs.

Northern 4,970 1,670
Southwest 4,896 1,783
Coastal 4,981 1,954
Central 4,969 1,810

Pine Barrens 4,899 1,828
Statewide Average 4,955 1,808

Table 2-92 Outdoor Air Temperature and Enthalpy

Nilciimare Avg. outdoor temperature Avg. outdoor temperature Avg. enthalpy? of outdoor air at
. during cooling season, Toutdoor,c during heating season, Toutdoor,h duing cooling season, Houtdoor,c
Region
(3] (°F) (Btu/Ib)

Northern 74.6 42.1 13.1
Southwest 74.5 42.7 27.8
Coastal 73.0 46.2 27.0
Central 74.3 43.2 27.7
Pine Barrens 73.7 434 27.4

24 Calculated from TMY3 data for representative weather stations for each NJ climate zone. Cooling hours are defined as any hour when outdoor air
temperature is above 65°F for the months of June through August and heating hours are defined as any hour when outdoor air temperature is below
65°F for the months of October through April. The heating and cooling hours above represent the count of each in a typical meteorological year.

25 Assuming 50% relative humidity
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NJ Climat Avg. outdoor temperature Avg. outdoor temperature Avg. enthalpy? of outdoor air at
imate
Region during cooling season, Toutdoor,c during heating season, Toutdoorh duing cooling season, Houtdoor,c
: (°F) (°F) (Btu/Ib)
Statewide 74.1 43.5 25.1
Average

Table 2-93 Baseline Fan Efficacy

Airflow Rate Minimum (CFM) Minimum Efficacy (CFM/Watt)

HRV,ERV Any 1.2

In-line supply or exhaust fan Any 3.8
Other exhaust fan <90 2.8
Other exhaust fan >=90 35
Unknown Any 2.8

Table 2-94 Peak Outdoor Air Temperature and Enthalpy

NJ Climate Region Peak outdoor temperature during cooling Peak Enthalpy of outdoor air at duing cooling
season, Toutdoor,c,peak (°F) season, Houtdoor,cpeak (Btu/Ib)
Northern 89 40.24
Southwest 93 42.28
Coastal 90 41.26
Central 93 42.28
Pine Barrens 94 41.22
Statewide Average 92 41.65
Peak Factors

Table 2-95 Peak Factors

Peak Factor Value Ref

Electric coincidence factor (CF) 0.69 [118]

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors

Measure Life

The effective useful life (EUL) is 14 years [119].
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References
[117] Performance Rating of air-to-air exchanges for Energy Recovery Ventilation Equipment, AHRI, December
2022. http://www.ahrinet.org/ERVcertification
[118] Based on BG&E ‘Development of Residential Load Profile for Central Air Conditioners and Heat Pumps’

research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available, but is
referenced by M. M. Straub, Using Available Information for Efficient Evaluation of Demand-Side Management
Programs, Electricity Journal, and supported by research conducted by Cadmus on behalf of the RM Management
Committee, September 2011.

[119] PA Consulting Group Inc., Focus on Energy Evaluation Business Programs: Measure Life Study, final
report, August 2009
https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal evaluationreport.pdf

[120] ONJSC: Monthly/Annual Temperature Normals (1991-2020), December 2022
http://climate.rutgers.edu/stateclim v1/norms/monthly/index.html.

[121] NSRDB, TMY3 data, December 2022. https://nsrdb.nrel.gov/data-sets/tmy

[122] Proposed Standard Savings Estimation Protocol for Ultra-Premium Efficiency Motors, Cascade Energy,
November 5, 2012. Table 6: Load Factor by Nameplate hp and End Use. November 5, 2012

[123] “2021 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d. Table C403.8.5.

Codes.iccsafe.org. Accessed November 16, 2022. https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-
commercial-energy-efficiency.

[124] ASHRAE Fundamentals 2021 - Chapter 14 Climactic Design Conditions -
https://handbook.ashrae.org/Handbook.aspx#. Peak temperature and enthalpy taken from data from
representative weather stations for each NJ climate zone.
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2.3.8 MAINTENANCE

Market Residential /Multifamily
Baseline Type RF

Baseline Existing

End Use Subcategory Maintenance

Measure Last Reviewed December 2022

Description
This section provides energy savings algorithms for existing HYAC maintenance in residential applications.

For gas applications, a tune-up of residential fossil fuel space heating boilers or furnaces results in improved seasonal
heating efficiency. A tune-up typically involves inspection, cleaning the heating unit of dust and dirt, checking safety
components, and/or adjustment of boiler and appurtenances per manufacturer’s recommendations.

A gas savings calculation requires measurement of steady state furnace or boiler efficiency before and after maintenance
using an electronic combustion analyzer. Alternatively, before and after maintenance efficiencies may be measured
following the method described in ANSI/ASHRAE Standard 103-2007, Method of Testing for Annual Fuel Utilization
Efficiency of Residential Central Furnaces and Boilers. Maximum post-maintenance efficiency must not exceed equipment
nameplate efficiency. Technicians performing maintenance must provide documentation of before- and after-combustion
analysis results.

Electric Units such as Central A/C and heat pumps also benefit greatly from tune ups. A tune up typically includes cleaning
filters, inspecting bearings, verification of refrigerant charge and correct, if necessary, clean condenser, and if accessible,
evaporator coil.

Note that gas savings calculations (therms) are only applicable for gas units, whereas electric saving calculations are only
applicable for electric units.

Baseline Case

Gas: Residential fossil fuel space heating boiler or furnace in a single family or low-rise Multifamily building that has not
received a tune-up in 5 years or more.

Electric: An existing central A/C, air source heat pump, ground source heat pump, ductless mini-split heat pump, mini-split
AC, PTAC, or PTHP unit that has not received a tune-up in 5 years or more.

Efficient Case

Gas: Residential fossil fuel space heating boiler or furnace that has undergone a tune-up in accordance with the
manufacturer’s recommendations.

Electric: Electric unit after receiving tune-up.
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Annual Enerqy Savings Algorithm

Annual Electric Energy Savings

AkWh = AkWh, + AkWh,,

Where,
AkWh, = cap. SF x EFLH,
¢ =SEER "% ¢
AkWh,, = Capn SF x EFLH
h T HSPF h

For geothermal heat pumps:

SEER = EER; X GSHPDF X GSER

HSPF = COP; X GSHPDF %X 3.412

For PTAC and PTHP:

SEER = EER

Annual Fuel Savings

ATherms = Cap;, X ELFHy, X

Peak Demand Savings

Cap,.
=——XSF XCF
EER S ¢

For geothermal heat pumps:
EER = EERy X GSPK

Daily Peak Fuel Savings

AThermspeq, = ATherms X PDF

Lifetime Energy Savings Algorithms:

Lifetime Electric Energy Savings

AkWhLife = AkWh X EUL

1
<SSEb ~ SSE,
100

HVAC
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Lifetime Fuel Savings

ATherms;s, = ATherms X EUL

Calculation Parameters

Table 2-96 Calculation Parameters

N

AkWh Annual electric energy savings Calculated kWh/yr
ATherms Annual fuel savings Calculated Therms/yr
AkWpeak Peak Demand Savings Calculated kw
AThermspeak Daily peak fuel savings Calculated Therms/day
AkWhyise Lifetime electric energy savings Calculated kWh
AThermsiite Lifetime fuel savings Calculated Therms
AkWh, Annual electric cooling energy savings Calculated kWh/yr
AkWhy, Annual electric heating energy savings Calculated kWh/yr
SSE, Steady state efficienFy of baseline gas HVAC Site-specific N/A
equipment
SSE, Steady state efficei::(i::nc:‘fa;:paired gas HVAC Site-specific N/A
Cap. Cooling Capacity of electrical unit receiving tune-up Site-specific kBtu/hr
Capn Heating Capacity of electrical unit receiving tune-up Site-specific kBtu/hr
Capin Input capacity of unit receiving tune-up Site-specific kBtu/hr

Site-specific. If
unknown, see
EER Energy Efficiency Ratio of unit receiving tune-up Appendix E: Code- Btu/W-h [128]
Compliant
Efficiencies

Full Load Energy Efficiency Ratio of ground source
EER heat pump receiving tune up (this is measured it i Btu/W-h
ite-specific u/W-
¢ differently than EER of an ASHP and must be P

converted)

Site-specific. If
unknown, see

SEER/EER/HSPF/SEER?, Efficiency of unit receiving tune-u i Btu/W-h [128]
EER2, HSPF2 y g P Appendix E: Code-
Compliant
Efficiencies
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S R T

CoP,

HSPF

SF

EFLHp

EFLH.

GSER

GSPK

GSHPDF

3.412

CF

PDF

EUL

100

Full Load coefficient of Performance of ground source
heat pump receiving tune-up

Heating Seasonal Performance Factor of unit receiving
tune-up

Savings factor, assumed savings due completion of
tune up?®

Equivalent Full Load Hours of operation for the
average unit during the heating season

Equivalent Full Load Hours of operation for the
average unit during the cooling season?’

Factor used to determine the SEER of a GSHP based on
its EER,

Factor to convert EER, to the equivalent EER of an air
conditioner to enable comparisons to the baseline
unit

Ground Source Heat Pump De-rate Factor

Conversion from Btu to W-h

Electric coincidence factor

Gas peak day factor

Estimated useful life

Conversion from kBtu to therms

26 VEIC estimate. Extrapolation of manufacturer data.
27 VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI.

Site-specific

Site-specific. If
unknown, see
Appendix E: Code-
Compliant
Efficiencies

0.05

Lookup in
Appendix C:
Heating and
Cooling EFLH

Lookup in
Appendix C:
Heating and
Cooling EFLH

1.02

0.8416

0.885
3.412

Look up in Table
2-97

Look up in Table
2-97

Look up in Table
2-98

100

N/A

Btu/W-h [128]

N/A [134]

Hours [125]

Hours [127]

Btu/W-h

N/A

N/A

Btu/W-h

N/A

N/A

Years

kBtu/Therms
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Peak Factors

Table 2-97 Peak Factors

Electric coincidence factor (CF) 0.69 [126]

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors
Measure Life
Measure life is dependent on the gas/electric equipment receiving a tune-up.

Table 2-98 Measure Life

Air Conditioner — Room (RAC) 12 [129]
Air Conditioner — Central (CAC) 15 [130]
Air Conditioner — PTAC 15 [130]
Boiler, Hot Water — Steel Water Tube 24 [131]
Boiler, Hot Water — Steel Fire Tube 25 [131]
Boiler, Hot Water — Cast Iron 35 [131]
Boiler, Steam — Steel Water Tube 30 [131]
Boiler, Steam — Steel Fire Tube 25 [131]
Boiler, Steam — Cast Iron 30 [131]
Furnace, Gas Fired 22 [132]
Gas Heat Pump 15 [130]
Heat Pump - Air Source (ASHP) 15 [130]
Heat Pump — Ground Source (GSHP) 25 [133]
Heat Pump — PTHP 15 [130]
Ductless Mini-Split 15 [135]
References
[125] NJ utility analysis of heating customers, annual gas usage.
[126] NEEP, Mid-Atlantic Technical Reference Manual, V10 (May 2020).
[127] VEIC estimate.
[128] NMR Group, Inc., 2018 Pennsylvania Statewide Act 129 Residential Baseline Study (Feb 2018).

https://www.puc.pa.gov/Electric/pdf/Act129/SWE-Phase3 Res Baseline Study Rpt021219.pdf
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[129] GDS Associates, Inc., Measure Life Report: Residential and Commercial/Industrial Lighting and HVAC
Measures (June 2007) Table 1 — Residential Measures.

[130] DEER 2014 EUL. http://www.deeresources.com/files/DEER2013codeUpdate/download/DEER2014-EUL-
table-update 2014-02-05.xIsx

[131] ASHRAE Handbook, 2015.

[132] U.S. DOE. Technical Support Document: Energy Efficiency Program for Consumer Products and

Commercial and Industrial Equipment: Residential Furnaces and Technical Support Document: Energy Efficiency
Program for Consumer Products and Commercial and Industrial Equipment: Commercial Warm Air Furnaces
(2016). https://www.regulations.gov/document?D=EERE-2014-BT-STD-0031-0217

[133] ASHRAE: Owning and Operating Cost Database, Equipment Life/Maintenance Cost Survey.

https://xp20.ashrae.org/publicdatabase/system service life.asp?selected system type=1
[134] Residential HVAC Installation Practices: A Review of Research Findings (US DOE, 2018), Pg 5.
https://www.energy.gov/eere/buildings/articles/residential-hvac-installation-practices-review-research-findings

[135] Based on 2016 DOE Rulemaking Technical Support Document, as recommended in Navigant ‘ComEd
Effective Useful Life Research Report’, May 2018. https://www.icc.illinois.gov/docket/P2017-
0312/documents/287811/files/501915.pdf
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2.3.9 BOILER CONTROLS

Market Residential/Multifamily
Baseline Condition RF

Baseline Existing

End Use HVAC

Measure Last Reviewed December 2022

Description

This measure applies to the installation of reset controls to a residential heating boiler to adjust the boiler water
temperature based on the outdoor air temperature. A boiler reset control has two temperature sensors - one outside the
house and one in the boiler water. As the outdoor temperature rises and falls, the control adjusts the water temperature
to the lowest setting required to meet heating demand.

The input values are based on data supplied by the utilities and customer information on the application form, confirmed
with manufacturer data. Unit savings are based on study results.

Baseline Case
Existing boiler without reset controls.

Efficient Case

Installation of boiler reset controls. The system’s minimum temperature setpoint must be set no more than 10 degrees
above manufacturer’s recommended minimum return temperature.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

AkWh = N/A

Annual Fuel Savings

EFLHh X Capl-n

ATherms = SF X 100

Peak Demand Savings

AkWpeqr = N/A

Daily Peak Fuel Savings

AThermspeq, = ATherms X PDF
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Lifetime Enerqgy Savings Algorithms:

Lifetime Electric Energy Savings

Lifetime Fuel Savings

Calculation Parameters

Description Value Units

Annual fuel savings

ATherms
AThermspeak

Capin

AkWhy o = N/A

ATherms,;r, = ATherms X EUL

Table 2-99 Calculation Parameters

Daily peak fuel savings

Input capacity of boiler

Savings factor, estimated percent reduction in heating load due
to controls being installed.

SF

EFLHy,

EUL

PDF

100

Peak Factors

Estimated full load hours for heating

Effective useful life

Peak day factor

Conversion from kBtu to therm

Table 2-100 Peak Factors

HVAC

Ref
Calculated Therms/yr
Calculated Therms/day
Site specific kBtu/hr
0.05 N/A [136]
Lookup in Appendix
C: Heating and hrs [137]
Cooling EFLH
Lookup in Table
Years
2-101
Lookup in Table
2-100
100 kBtu

R

Electric coincidence factor (CF)

Natural gas peak day factor (PDF)

Measure Life

N/A

See Appendix G: Natural Gas Peak Day Factors

The effective useful life (EUL) of boiler controls is the smaller of to the remaining useful life (RUL) of the boiler or 7.33

years. If boiler RUL is unknown, assume 1/3 of the boiler EUL.

117



HVAC

Table 2-101 Measure Life

Boiler, Hot Water — Steel Water Tube [138]
Boiler, Hot Water — Steel Fire Tube 25 8.33 [482]
Boiler, Hot Water — Cast Iron 35 11.67 [482]
Boiler, Steam — Steel Water Tube 30 10 [482]
Boiler, Steam — Steel Fire Tube 25 8.33 [482]
Boiler, Steam — Cast Iron 30 10 [482]
References
[136] GDS Associates, Inc. Natural Gas Energy Efficiency Potential in Massachusetts, 2009, p. 38 Table 6-4.
https://ma-eeac.org/wp-content/uploads/5 Natural-Gas-EE-Potenial-in-MA.pdf
[137] Simulations of prototypical buildings from the NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022.
[138] ASHRAE Handbook, 2015.
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2.3.10 FILTER WHISTLE

Market Residential/Multifamily
Baseline Condition RF/DI
Baseline Existing/Dual

End Use Subcategory Filter Whistle

Measure Last Reviewed December 2022

Description

This section provides energy savings algorithms for filter whistles on air handlers installed in residential settings. Dirty air
handler filters result in increases energy consumption for the circulation fan and decreases system heating and cooling
efficiency. These whistles attach to the filter of the air handler and make a sound when it is time to replace the filter.

Savings estimates are based on reduced blower fan motor power requirements for winter and summer use of the blower
fan motor. This air handler filter whistle measure applies to central forced-air furnaces, central AC and heat pump systems.
Where homes do not have central cooling, only the annual heating savings will apply.

Baseline Case

Air Handler Filter without Filter Whistle

Efficient Case

Air Handler Filter with Filter Whistle to promote regular replacement of filter

Annual Enerqy Savings Algorithm

Annual Electric Energy Savings

AWh = AkW hypq + AW hipo
Where,
kWinotor = HP X 0.746
AW hpeqr = kWinotor X EFLHy, X EI X ISR

AkWh,po1 = kWinoror X EFLH, X EI X ISR

Annual Fuel Savings

ATherms =N/A
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Peak Demand Savings

AW h o0
AkWPeak = W X CF
c

Daily Peak Fuel Savings

AThermspgq, = N/A

Lifetime Energy Savings Algorithms:

No dual baseline:

AkWhLife = AkWh X EUL
Dual baseline:

AkWhyire = (AkWh using existing baseline) x RUL + (AkWh using code baseline) X (EUL — RUL)

Lifetime Fuel Energy Savings

No dual baseline:

ATherms,;s, = ATherms X EUL
Dual baseline:

ATherms,;r, = (ATherms using existing baseline) X RUL + (ATherms using code baseline) x (EUL — RUL)

Calculation Parameters

Table 2-102 Calculation Parameters

Variable Description Value Units “

AkWh Annual electric energy savings Calculated kWh/yr
AkWhpeak Peak Demand Savings Calculated kw
AkWhyjfe Lifetime electric energy savings Calculated kWh
AkWhy, Annual heating electric energy savings Calculated kWh/yr
AkWh, Annual cooling electric energy savings Calculated kWh/yr
KW motor Motor full load electric demand Calculated, if HP is unknown use 0.377 kW

HP Horsepower of blower motor Site specific, if unknown use 0.5%8 HP

28 Typical blower motor capacity for gas furnace is % to % HP, Avg of %2 HP =0.377kW.
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Variable Description Value Units “

Equivalent Full Load Hours of operation for Lookup in Appendix C: Heating and Cooling

EFLH Hours 139
" the average unit during the heating season EFLH [139]
Equivalent Full Load Hours of operation for Lookup in Appendix C: Heating and Cooling
EFLH, . . ) Hours [140]
the average unit during the cooling season EFLH
El Efficiency Improvement 15% N/A [141]

Look up by program in Appendix J: In-

Service Rates, or use default values:
ISR In-service rate N/A [142]
Default for Kits = 15%, Default for Direct

Install = 100%

CF Electric coincidence factor Look up in Table 2-103 N/A
PDF Gas peak demand factor Look up in Table 2-103 N/A
EUL Effective useful life See Measure Life Section Years [144]
0.746 Conversion factor for HP to kWh 0.746 kW/HP
Peak Factors

Table 2-103 Peak Factors

L N

Electric coincidence factor (CF) 0.69 [143]

Natural gas peak day factor (PDF) N/A
Measure Life

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.

Table 2-104 Measure Life

Filter Whistle 5 1.67 [144]
References
[139] NJ utility analysis of heating customers, annual gas usage
[140] VEIC Estimate. Consistent with analysis of PEPCo and LIPA, and conservative relative to ARI.
[141] Energy.gov Maintaining Your Air Conditioner (Accessed 12/16/2022), Says that replacing a dirty air filter

with a clean one can lower total air conditioner energy consumption by 5-15%. Since the algorithms in this
measure only take into account the blower fan energy use, a 15% savings seems reasonable.
https://www.energy.gov/energysaver/maintaining-your-air-conditioner

[142] The In Service Rate is the average of values reported by FirstEnergy EDCs for kits including an air handler
furnace whistle for PY9.
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http://www.puc.pa.gov/filing resources/issues laws regulations/act 129 information/electric distribution co
mpany act 129 reporting requirements.aspx

[143] Per NY TRM: “Based on BG&E ‘Development of Residential Load Profile for Central Air Conditioners and
Heat Pumps’ research, the Maryland Peak Definition coincidence factor is 0.69. This study is not publicly available,
but is referenced by M. M. Straub, Using Available Information for Efficient Evaluation of Demand-Side
Management Programs, Electricity Journal, September 2011 and supported by research conducted by Cadmus on

behalf of the RM Management Committee."
[144] DEER 2020 http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xIsx
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2.3.11 CEILING FAN

Market Residential/Multifamily
Baseline Condition TOS/DI
Baseline Existing/Dual

End Use Subcategory Ceiling Fan

Measure Last Reviewed December 2022

Description

This section provides energy savings algorithms for the installation of an ENERGY STAR v4.0 ceiling fan/light unit in
residential settings. These units are known to be 60% more efficient than conventional units due to improved motors and
blade design [145].

Since the savings from this measure are derived from more efficient ventilation and lighting, which have very different
load shapes and measure life, the savings are split by component and claimed together.

Baseline Case

Conventional ceiling fan/light unit with EISA qualified incandescent or halogen light bulbs.
Efficient Case

An ENERGY STAR v4.0 certified ceiling fan/lighting unit with LED bulbs.

Annual Energy Savings Algorithm

Annual Electric Energy Savings

AKWh = Akthan + Akthight

Where,

Days X Hrsgan X [(Fiowp X Wiowp) + (Fmeap X Wineap) + Frignp X Whign )]

_ Days X Hrsfan X [(Flow,q X I/Vlow,q) + (Fmed,q X Wmed,q) + (Fhigh,q X Whigh,q)]
1,000

Wb,light - Wq,light
1,000

AkWhlight = X Hrslight X (1 + HVACe)

Annual Fuel Savings

Heating Penalty from improved lighting:
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W iighe — Wqiignt 0.03412
ATherms = — = 1000 LI % Hrsjigne X HF X Ef froar X Fry
Peak Demand Savings
AkWpeqi = Akw'/fan + Akm/light
Where,
W, —W.:
MKWy, = =025 X CFrqp
Wi — W,
DKW gpe = b'“gTooo LU ¢ CFygne X (1 + HVAC,)
Daily Peak Fuel Savings

AThermsSpeq, = ATherms X PDF

Lifetime Energy Savings Algorithms:

No dual baseline:

AkWhLife = AkWh X EUL

Dual baseline:

AkWhyir, = (AkWh using existing baseline) x RUL + (AkWh using code baseline) X (EUL — RUL)

Lifetime Fuel Energy Savings

No dual baseline:

ATherms,;r, = ATherms X EUL

Dual baseline:

HVAC

ATherms,;r, = (ATherms using existing baseline) X RUL + (ATherms using code baseline) x (EUL — RUL)

Calculation Parameters

Table 2-105 Calculation Parameters

Variable Description Value Units “

AkWh Annual electric energy savings Calculated kWh/yr
ATherms Annual fuel savings Calculated Therms/yr
AkWpeak Peak Demand Savings Calculated kW
AkWhean Annual ceiling fan savings Calculated kWh/yr
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AKW hiight
AkWean
AkWiight

AThermspeak

AkWhige

AThermsiie

Days

Hrs¢an

WIow,b

Wmed,b

Whigh,b

Wlow,q

Wmed,q

Whigh,q

Wy, light

W, light

FFH

Fiow,b

I:med,b

Fhigh,b

I:Icyw,q

Fmed,q

Annual light savings
Annual fan peak demand savings
Annual light peak demand savings
Daily peak fuel savings
Lifetime electric energy savings

Lifetime fuel savings

Days used per year

Daily Fan “On Hours”

Fan wattage at Low speed of baseline

Fan wattage at Medium speed of baseline

Fan wattage at High speed of baseline

Fan wattage at Low speed of ENERGY STAR

Fan wattage at Medium speed of ENERGY STAR

Fan wattage at High speed of ENERGY STAR

Total lighting wattage of baseline fixture

Total lighting wattage of energy efficient fixture

Fraction of homes using fossil fuel heat

Fraction of time spent at Low speed of baseline

Fraction of time spent at Medium speed of
baseline

Fraction of time spent at High speed of baseline

Fraction of time spent at Low speed of ENERGY
STAR

Fraction of time spent at Medium speed of
ENERGY STAR

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated

Site-specific, if unknown
use 365.25

Site-specific, if unknown
use 3

Site-specific, if unknown
use 15

Site-specific, if unknown
use 34

Site-specific, if unknown
use 67

Site-specific, if unknown
use 6

Site-specific, if unknown
use 23

Site-specific, if unknown
use 56

Site-specific; if unknown
use 129W

Site-specific; if unknown
use 42W

Site-specific; if unknown
use 0.8

0.4

0.4

0.2

0.4

0.4

kWh/yr
kw
kw
Therms/day
kWh

Therms

Days/yr

Hrs/day

Watts

Watts

Watts

Watts

Watts

Watts

Watts

Watts

N/A

N/A

N/A

N/A

N/A

N/A

HVAC

[148]

[148]

[148]

[148]

[148]

[148]

[148]

[148]

[148]

[148]

[148]

[148]

[148]

[148]

[148]
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Variable Description Value Units “

Fhigh,q

1,000

HrSiight

HVAC.

HVACqy

HF
Effieat
CF
PDF
EUL

RUL

Interior
Exterior

Unknown

Peak Factors

Fraction of time spent at High speed of ENERGY

STAR

Conversion from W to kW
Lighting hours of operation

HVAC Interactive Factor for Annual Energy

Savings

HVAC Interactive Factor for Peak Demand

Savings

Heating Factor
Efficiency of heating system
Electric coincidence factor
Gas peak demand factor
Effective useful life of new unit

Remaining useful life of existing unit

0.2

1,000

Look up in Table 2-106

Look up in Table 2-106

Look up in Table 2-106

0.47
0.8
Look up in Table 2-107
Look up in Table 2-107
See Measure Life Section

See Measure Life Section

Table 2-106 Lighting Hours, Interactive Factors

nstalationlocaton | Ws | huACS vace

679

1643

808

0.023

0

0.020

Table 2-107 Peak Factors

N/A [148]

W/kW

Hrs/yr [146][147]

N/A [146]

N/A [146]

N/A
N/A
N/A
N/A
Years

Years

0.155
0

0.134

T N

Fan coincidence factor (CFn)
Light coincidence factor (CFiignt)

Natural gas peak day factor (PDF)

[149]
0.06 [146]
N/A N/A

29 For electric cooling interactivity, value based on NEEP Mid-Atlantic TRM V9, p. 22: Calculated using defaults assuming 89% of homes have electric
cooling (per RECS 2015 data) with an average 3.8 COP and a cooling load reduction of 33% of lighting savings; 0.89%(0.33 / 3.8) = 0.077.

For electric heating interactivity, value based on NEEP Mid-Atlantic TRM V9, p. 22: Calculated using defaults assuming 20% of homes are electrically
heated (per RECS 2015 data) with an average 1.74 COP and a heating load increase of 47% of lighting savings; -0.20*(0.47 / 1.74) = -0.054. Value of

HVAC. established as the summation of these values; 0.077 — 0.054 = 0.023.

30 From NEEP Mid-Atlantic TRM V9, p. 24: Calculated using defaults assuming 89% of homes have electric cooling (per RECS 2015 data) with an average
3.8 COP and peak cooling load reduction of 66% of lighting savings; 0.89*(0.66 / 3.8) = 0.155.
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Measure Life

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.

Table 2-108 Measure Life

Ceiling Fan 15 5 [146]
References
[145] “Ceiling Fans.” n.d. Www.energystar.gov. https://www.energystar.gov/products/ceiling_fans.
[146] “MID-ATLANTIC TECHNICAL REFERENCE MANUAL VERSION 9.” n.d. Accessed November 23, 2022.

https://neep.org/sites/default/files/resources/Mid Atlantic TRM V9 Final clean wUpdateSummary%20-
%20CT%20FORMAT.pdf .

[147] DNV KEMA Energy and Sustainability, Pacific Northwest National Laboratory, Residential Lighting End-
Use Consumption Study: Estimation Framework and Initial Estimates. (US DOE, 2012), Table 4.4,
https://www1.eere.energy.gov/buildings/publications/pdfs/ss|/2012 residential-lighting-study.pdf

[148]
https://www.energystar.gov/sites/default/files/asset/document/light fixture ceiling fan calculator.xlsx
[149] Assuming that the CF for a ceiling fan is the same as Room AC; Consistent with coincidence factors found

in: RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners, (June 23, 2008)
http://www.puc.nh.gov/Electric/Monitoring%20and%20Evaluation%20Reports/National%20Grid/117_RLW_CF%
20Res%20RAC.pdf
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HVAC

2.3.12 SMART THERMOSTAT

Market Residential/Multifamily
Baseline Condition RF/DI/TOS
Baseline Existing/Dual

End Use Subcategory Control

Measure Last Reviewed January 2023

Description

This measure covers the installation of Smart or Connected ENERGY STAR® V1.03! thermostats applied to single-family and
multifamily residential HVAC systems. A “smart” thermostat that is ENERGY STAR® certified has the following properties
[152].

e  Automatic scheduling
e Occupancy sensing (set “on” as a default)

e  For homes with a heat pump, smart thermostats must be capable of controlling heat pumps to optimize energy use
and minimize the use of backup electric resistance heat.

e Ability to adjust settings remotely via a smart phone or online the absence of connectivity to the connected
thermostat (CT) service provider, retain the ability for residents to locally:

e View the room temperature,

e View and adjust the set temperature, and

e Switch between off, heating and cooling
e Have a static temperature accuracy <+ 2.0 °F

e Have network standby average power consumption of < 3.0 W average (Includes all equipment necessary to establish
connectivity to the CT service provider’s cloud, except those that can reasonably be expected to be present in the
home, such as Wi-Fi routers and smart phones.)

e Enter network standby after < 5.0 minutes from user interaction (on device, remote or occupancy detection)

e The following capabilities may be enabled through the CT device, CT service or any combination of the two. The CT
product shall maintain these capabilities through subsequent firmware and software changes.

e  Ability for consumers to set and modify a schedule.

e Provision of feedback to occupants about the energy impact of their choice of settings.

31 ENERGY STAR® V2.0 Connected Thermostats is under development.
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e  Ability for consumers to access information relevant to their HVAC energy consumption, e.g. HVAC run time.

Baseline Case

Mix of standard non-programmable and programmable thermostats for central heating and cooling systems
Efficient Case

Smart Thermostat meeting the measure description above.

Annual Energy Savings Algorithms

Note: Conversions from SEER to SEER2, EER to EER2, and HSPF to HSPF2 can be found in Appendix E: Code-Compliant
Efficiencies.

Annual Electric Energy Savings

AKWh = AkWheyy, + AkWhppq:

Where,

1
Akthool = (Capc X EFLHcool X m X SFelec,c X FelecCool)

1
AkVtheat = (Caph,out X EFLHheat X m X SFelec,h X FelecHeat)

Annual Fuel Savings

1 1
ATherms = Caph‘fuel X EFLHheat X m X SFfuel X FfuelHeat X m

Peak Demand Savings

AkWpeqr = N/A

Daily Peak Fuel Savings

AThermsSpeq, = ATherms X PDF

Lifetime Enerqy Savings Algorithms

No dual baseline:

AkWh’Life = AkWh X EUL
Dual baseline:

AkWhyire = (AkWh using existing baseline) x RUL + (AkWh using code baseline) X (EUL — RUL)
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Lifetime Fuel Energy Savings

No dual baseline:

Dual baseline:

ATherms,;s, = ATherms X EUL

HVAC

ATherms,;r, = (ATherms using existing baseline) X RUL + (ATherms using code baseline) x (EUL — RUL)

Calculation Parameters

AkWh
ATherms
AThermspeak
AKWhife
AThermsiise
AKWhcool

AkWh heat

Cap.

SEER2

EFLH ool

SFeIec.c

FelecCooI

Caph,out

Table 2-109 Calculation Parameters

N

Annual electric energy savings
Annual fuel savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings
Cooling electric savings

Heating electric savings

Cooling capacity per residence

Seasonal energy efficiency ratio of cooling unit

Equivalent full load hours of operation during
cooling season

Cooling energy savings factor

Electric cooling factor; used to account for the
presence or absence of an electric cooling system

Output heating capacity in kBTU/h per residence

Calculated kWh/yr
Calculated Therms/yr
Calculated Therms/day
Calculated kWh
Calculated Therms
Calculated kWh/yr
Calculated kWh/yr
Site-specific,
if unknown use 36 Tons/unit
kBTU/hr3?
Site-specific, if unknown,
look up in Appendix E: Btu/W-h
Code-Compliant Efficiencies
Look up in Appendix C:
. . Hours
Heating and Cooling EFLH
0.07 N/A
Electric Cooling: 1
No Electric Cooling: 0 N/A
Unknown: 0.39
Site-specific,
if unknown use 72 kBTU/hr

kBTU/hr33

32 Assumes a 1,800 ft2 home with 20 BTU/h-ft2 cooling load: 1,800 ft2 x 20 BTU/h-ft2 x 1/(1,000 kBTU/h)/(BTU/h) = 36 kBTU/h
33 Assumes a 1,800 ft2 home with 40 BTU/h-ft2 heating load: 1,800 ft2 x 40 BTU/h-ft2 x 1/(1,000 kBTU/h)/(BTU/h) = 72 kBTU/h

[157]

[150]

[151]

[155]

[153]

[157]
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.

Caph fuel Heating capity in of existing fossil heat unit Site-specific kBTU/hr
Heating seasonal performance factor of heating unit. Site-specific, if unknown
HSPF2 If rated in COP, convert using look up in Appendix E: Btu/W-h [150]
HSPF = COP x 3.412 Code-Compliant Efficiencies
Equivalent full load hours of operation durin Look up in Appendix C:
EFLHpeat d ) P g . P PP ] Hours [151]
heating season Heating and Cooling EFLH
Site-specific, if unknown
AFUE Annual fuel utilization efficiency look up in Appendix E: N/A [150]
Code-Compliant Efficiencies
SFtuer Fuel heating energy savings factor 0.06 N/A [155]
SFelech Electric heating energy savings factor 0.06 N/A [155]
Electric Heating: 1
No Electric Heating: 0
Electric heating factor; used to account for the .
Foectont g ' . Unknown: look up by N/A [154]
presence or absence of an electric heating system program in Appendix K:
DHW and Space Heat Fuel
Split, or default =0.15
Fossil Fuel Heating: 1
No Fossil Fuel Heating: 0
Fossil fuel heating factor; used to account for the .
Fruatent ' ' Unknown: look up by N/A [154]
presence or absence of a fossil fuel heating system program in Appendix K:
DHW and Space Heat Fuel
Split, or default = 0.95
100 Conversion factor, kBTU to therms 100 kBTU/therms
CF Electric coincidence factor Look up in Table 2-110 N/A
PDF Gas peak day factor Look up in Table 2-110 N/A
EUL Effective useful life See Measure Life Section Years
Peak Factors

Table 2-110 Peak Factors

Electric coincidence factor (CF) N/A

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors
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Measure Life

This measure is being applied to existing operational equipment. Hence, the effective useful life (EUL) is the smaller of the
host equipment remaining useful life (RUL) or 5 years [156]. If host equipment RUL is unknown, assume 1/3 of the host
equipment EUL (look up in relevant HVAC measure).

References

[150] “2012 INTERNATIONAL ENERGY CONSERVATION CODE (IECC) | ICC DIGITAL CODES.” n.d.
Codes.iccsafe.org. Accessed January 23, 2023 https://codes.iccsafe.org/content/IECC2012P5/chapter-4-ce-
commercial-energy-efficiency

[151] Simulations of prototype buildings from NY TRM updated with NJ weather done by NJ Statewide
Evaluator, May 2022
[152] ENERGY STAR® Program Requirements Product Specification for Connected Thermostat Products,

Eligibility Criteria Version 1.0, (January 2017), pg. 10
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Program%20Requirements
%20for%20Connected%20Thermostats%20Version%201.0.pdf

[153] EIA Residential Energy Consumption Survey (RECS) 2015 for Middle Atlantic States, Table HC7.7
https://www.eia.gov/consumption/residential/data/2015/hc/php/hc7.7.php (“Unknown” calculated as the
number of homes with central AC divided by the total number of homes).

[154] EIA Residential Energy Consumption Survey (RECS) 2015 for Middle Atlantic States, Table HC6.7
https://www.eia.gov/consumption/residential/data/2015/hc/php/hc6.7.php (“Unknown” calculated as the
number of homes with electric heat divided by the total number of homes).

[155] TRM Mid-Atlantic Technical Reference Manual:Version 10 (NEEP, 2020), Pg 104, https://neep.org/mid-
atlantic-technical-reference-manual-trm-v10
[156] California Public Utilities Commission Database for Energy Efficient Resources (DEER) EUL Support Table

for 2020, http://www.deeresources.com/files/DEER2020/download/SupportTable-EUL2020.xIsx
[157] From NY TRM V10, Pg 308
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Lighting

2.4 LIGHTING

2.4.1 LAMPS AND FIXTURES

Market Residential/Multifamily
Baseline Condition TOS/NC/RF/EREP/ERET/DI
Baseline Existing/Code

End Use Subcategory Lighting

Measure Last Reviewed November 2022

Description

This section provides energy saving algorithms for the installation of screw-in ENERGY STAR LED general service lamps,
ENERGY STAR LED fixtures, ENERGY STAR specialty LED lamps, Nightlights, and Holiday Lights.

Savings from lamps and fixtures are based on the difference between the baseline lamp/fixture wattage and new
lamp/fixture wattage, and the average daily hours of usage for the lighting unit being replaced.

For ENERGY STAR Lamps, baseline lamp/fixture wattage is based on the lumen output of the ENERGY STAR lamp/fixture
and a minimum lamp/fixture lumen per watt efficacy. Using the relationship in this section, the baseline lamp wattage for
General Service Lamps is installed lumens divided by 45 lumens per watt, compliant with Federal regulations issued on
May 8, 2022 and New Jersey P.L. 2021, c. 464 minimum standards[165]. Full compliance with this standard by retailers
shall commence on August 1, 2023[164].

Baseline Case

ENERGY STAR Lamps and Fixtures: Baseline wattage assumed to equal to the installed lumens divided by 45 lumens per
watt for general service bulbs in kits and retail distribution. For direct install lights exempt from or installed prior to
enforcement of the EISA requirement, if the site-specific baseline wattage is unknown, use the baseline wattage
assumptions in Table 2-113, Table 2-114, and Table 2-115.

Nightlights: Non LED Nightlights, assumed 6.75 watts.

Holiday Lights: Traditional incandescent holiday lights with a wattage higher than the LED wattage. For incandescent mini-
bulbs, incandescent C7 bulbs, and incandescent C9 bulbs, assume baselines of 0.48, 6, and 7 watts per bulb respectively.

Efficient Case
ENERGY STAR Lamps and Fixtures: Qualifying Lamp/Fixture ENERGY STAR wattage
Nightlights: Qualifying LED Nightlight wattage.

Holiday Lights: Qualifying LED Holiday Lights wattage.
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Annual Enerqy Savings Algorithm

Annual Electric Energy Savings

ENERGY STAR Lamps and Fixtures:

Wy gs — W,
AKWh = Ny % ”15 50 LES o Hrsgs X (1 + HVAC,) X ISR
Where,
W Lumen,
b,ES — 45
Nightlights:
Wy, X H i1y X 365
AKWHh = NL NL,daily

1,000
Holiday Lights:
AkWh = [Feg X AkWheo | + [Fey X AkWhey | 4 [Frpini X ARW Rl
Where,

_ [(Wb,c9 - q,C9) X Nbulbs X Nstrands X HrSHL]

AkWhes = 1,000
AkWhe, = [(Wb.C7 - Wq,C7) X 1\[11711(1)12)50>< Nstrandas X HTSHL]
AkWhy i = [(Womini = Wamini) % 1Ngglgs X Notrandas X Hrsp]
Annual Fuel Savings
ENERGY STAR Lamps and Fixtures:
Wp,es — Wa ks 0.03412

ATherms = — N, X X Hrs X HVACy X

— X F,
1,000 Effrear =~

No fuel savings associated with Nightlights and Holiday Lights.

Peak Demand Savings

ENERGY STAR Lamps and Fixtures:

Wpps — W,

,ES
AkWpoq = Ny X Yy 22 % CF x (14 HVAC,)
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No Peak Demand Savings associated with Nightlights and Holiday Lights.

Daily Peak Fuel Savings

AThermspeq, = ATherms X PDF

Lifetime Enerqy Savings Algorithms

Lifetime Electric Energy Savings

AkWhy; e = MkWh x EUL

Lifetime Fuel Savings

ATherms,;s, = ATherms X EUL

Calculation Parameters

AkWh
ATherms
AkWopeak
Athermspeak

Nq

Wh s

Woes

Lumens,

I:mini

Fer

FC9

Nbulbs

Nstrands

Hrses

Table 2-111 Calculation Parameters

S

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings

Quantity of energy efficient fixtures

Wattage of baseline fixture

Wattage of energy efficient fixture
Lumens of energy efficient fixture

Percentage of holiday lights that are
“mini”

Percentage of holiday lights that are
IIC7II

Percentage of holiday lights that are
IIC9”

Number of bulbs per strand

Number of strands of lights per
package

Annual Hours of Operation

Calculated
Calculated
Calculated
Calculated
Site-specifc

EISA Compliant: Calculated based on
algorithm above

Exempt from EISA Compliance: Site-
specific, if unkown look up in Table
2-113, Table 2-114, Table 2-115

Site-specifc

Site-specific

Site-specific, if unknown use 0.5

Site-specific, if unknown use 0.25

Site-specific, if unknown use 0.25

Site-specific, if unknown use 50

Site-specific, if unknwon use 1

Look up in Table 2-112

Lighting

kWh/yr
Therms/yr
kwW
Therms/day
N/A
kw [168]
kwW
Lumens
% [162]
% [162]
% [162]
Bulbs/Strand [163]
Strands/package [163]
Hrs/yr [158][159]
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N

HVAC.

HVACqy

HVAC,

ISR

Effheat

Feu

WNL

Hrsi, daily

365
1,000
0.03412
Wq,mini
W, mini
W7
Wh,c7
Wy,co

Wh,co

45

Hrsu.

CF
PDF

EUL

HVAC Interactive Factor for Annual
Energy Savings

HVAC Interactive Factor for Peak
Demand Savings

Heating factor, or percentage of
lighting savings that must be heated

In-service rate

Efficiency of heating system

Fraction of homes using fossil fuel
heat

Average watts replaced for an LED
nightlight installation

Average daily burn time for LED
nightlight replacements

Days per year
Conversion from watts to kW
Conversion factor
Wattage of LED mini bulbs
Wattage of incandescent mini bulbs
Wattage of LED C7 bulbs
Wattage of incandescent C7 bulbs
Wattage of LED C9 bulbs
Wattage of incandescent C9 bulbs

Conversion from lumens of energy
efficient fixture to wattage of
baseline fixture

Annual hours of operation for
Holiday Lights

Electric coincidence factor
Gas peak day factor

Effective useful life

Look up in Table 2-112

Look up in Table 2-112

Look up in Table 2-112

Look up by program in Appendix J: In-

Service Rates, or use default value =
0.92

0.8

0.8

6.75

12

365
1,000
0.03412
0.08
0.48
0.48
6
2

7

45

150

Look up in Table 2-116
Look up in Table 2-116

See

N/A

N/A

N/A

N/A

N/A

N/A

hrs

Day/yr
W/kW
Therms/kWh
W/Bulb
W/Bulb
W/Bulb
W/Bulb
W/Bulb

W/Bulb

Lumens/watt

Hrs/yr

N/A
N/A

Years

Lighting

[158]

[158]

[158]

[167]

[166]

[160]

[161]

[162]
[162]
[162]
[162]
[162]

[162]

[162]
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Table 2-112 Hours, Interactive Factors, and Heating Factor

Installation

Location HVAC3* HVAC* HVAC,
Interior 679 0.023 0.155 0.47
Exterior 1643 0 0 0

Unknown 808 0.020 0.134 0.41

Table 2-113 Exempt Standard Lamp Baselines

<310 Use ENERGY STAR Watts Equivalent
310-749 40
A-Lamp 750 —-1,049 60
(A15, A17, A19, A21) 1,050 - 1,489 75
1,490 - 2,600 100
> 2,600 Use ENERGY STAR Watts Equivalent

Table 2-114 Exempt Specialty Lamps Baseline

<90 Use ENERGY STAR Watts Equivalent

90-179 10

180 —249 20

250 - 349 25

E26 and E17 350-749 40

750 -1,049 43

Globe 1,050 - 1,489 53

All G (G30, G25, 1,430-2,600 72 .

616.5) > 2,600 Use ENERGY STAR Watts Equivalent
<90 Use ENERGY STAR Watts Equivalent

90-179 10

180 —249 20

E12 (Candelabra)

250 - 349 25

350-499 40

500 - 1,049 60

34 For electric cooling interactivity, value based on NEEP Mid-Atlantic TRM V9, p. 22: Calculated using defaults assuming 89% of homes have electric
cooling (per RECS 2015 data) with an average 3.8 COP and a cooling load reduction of 33% of lighting savings; 0.89%(0.33 / 3.8) = 0.077.

For electric heating interactivity, value based on NEEP Mid-Atlantic TRM V9, p. 22: Calculated using defaults assuming 20% of homes are electrically
heated (per RECS 2015 data) with an average 1.74 COP and a heating load increase of 47% of lighting savings; -0.20*(0.47 / 1.74) = -0.054. Value of
HVAC. established as the summation of these values; 0.077 — 0.054 = 0.023.

35 From NEEP Mid-Atlantic TRM V9, p. 24: Calculated using defaults assuming 89% of homes have electric cooling (per RECS 2015 data) with an average
3.8 COP and peak cooling load reduction of 66% of lighting savings; 0.89*(0.66 / 3.8) = 0.155.
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> 1,049 Use ENERGY STAR Watts Equivalent
<90 Use ENERGY STAR Watts Equivalent
90-179 10
. 180 - 249 20
E26 (Medium), E17, and
Globe (G40) 250-349 25
E12 350-499 40
500 - 1,049 60
> 1,049 Use ENERGY STAR Watts Equivalent
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Decorative (Shapes

B10, B11, B13, BA10,

BA11, CA10, C7, C9,
F10, F15, ST, S14)

R20

PAR20

E26 (Medium) and E17

Candelabra base E12

<70
70-89
90— 149
150 - 299
300 - 749
750-1,049
1050 - 1,489
1,490 - 2,600
> 2,600
<70
70-89
90— 149
150 - 299
300 - 449
450-1,049
> 1,049

Use ENERGY STAR Watts Equivalent

10
15
25
40
43
53
72

Use ENERGY STAR Watts Equivalent
Use ENERGY STAR Watts Equivalent

10
15
25
40
60

Use ENERGY STAR Watts Equivalent

Table 2-115 Exempt Reflector/Flood Lamps Baseline

200 - 299
300-718
719-810
811-1,002
1,003 -1,202
1,203-1,516
1,517-1,733
1,734-2,184
>2,184
200 - 299
300-718
719 -810
811-1,002
1,003 -1,202
1,203 -1,516
1,517-1,733

1,734-2,184

30

45

50

55

65

75

90

100

120

30

40

50

55

65

75

90

100
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>2,184 120

200-299 30

300 -399 40

400 - 649 50

650-1,419 65

BR30, BR40, ER40

1,420-1,789 75

1,790 — 2,045 90

2,046 - 2,578 100

> 2,578 120

200 -299 30

300-399 40

400 - 956 50

957 -1183 55

ER30 1184 - 1419 65
1420-1789 75

1790 - 2045 90

2046 — 2578 100

> 2578 120

639 - 847 40

848 — 956 50

957-1,183 55

1,184-1,419 65

PAR30, PAR38, R40

1,420-1,789 75

1,790 — 2,045 90
2,046 - 2,578 100
>2,578 120

200 -299 30

300-399 40

R14, PAR16, R16 400 -499 50
500 - 599 60

600 - 1,000 65

MR16 <450 35
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450 - 600 50
> 600 75
For any lamps/bulb types for reflector lamps Al Use ENERGY STAR Watts
not captured in the criteria above Equivalent

Peak Factors

Table 2-116 Peak Factors

Electric coincidence factor (CF) 0.06 [158]

Natural gas peak day factor (PDF) N/A

Measure Life

The remaining useful life (RUL) for existing equipment is limited to 1/3 of the effective useful life (EUL) of the equipment.

Table 2-117 Measure Life

Lamps and Fixtures 15 5 [169][170]
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[163] Typical values of lights per strand and strands per package at Home Depot and other stores

[164] “Regulations.gov.” n.d. Www.regulations.gov. Accessed December 1, 2022.
https://www.regulations.gov/document/EERE-2021-BT-STD-0012-0022.

[165] “New Jersey A5160 | 2020-2021 | Regular Session.” n.d. LegiScan. Accessed December 1, 2022.

https://legiscan.com/NJ/bill/A5160/2020.
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https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://neep.org/sites/default/files/resources/Mid_Atlantic_TRM_V9_Final_clean_wUpdateSummary%20-%20CT%20FORMAT.pdf
https://www1.eere.energy.gov/buildings/publications/pdfs/ssl/2012_residential-lighting-study.pdf
https://www.njcleanenergy.com/files/file/Protocol%20and%20Engineering%20Estimate%20Summary.pdf
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[166] https://www.ecfr.gov/current/title-10/chapter-ll/subchapter-D/part-430#430.32
[167] Based on RECS 2015 data for Middle Atlantic Region (Table HC6.7).
[168] New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs — Version

10. (New York State Joint Utilities, 2022), Pg 341-344,
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fecOb45a3c6485257688006a701a/72c23decff52920a85257f11006
71bdd/SFILE/NYS%20TRM%20V10.pdf

[169] ENERGY STAR® Program Requirements Product Specification for Lamps (Light Bulbs) V2.1, June 2017, pg.
19 (Capped at 20 years).
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Lamps%20V2.1%20Final%20Specification.p
df

[170] ENERGY STAR® Program Requirements Product Specification for Luminaires (Light Fixtures) V2.2, August
2019, pg. 18 (Capped at 20 years).
https://www.energystar.gov/sites/default/files/Luminaires%20V2.2%20Final%20Specification.pdf
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https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-430#430.32
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V10.pdf
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V10.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Lamps%20V2.1%20Final%20Specification.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Lamps%20V2.1%20Final%20Specification.pdf
https://www.energystar.gov/sites/default/files/Luminaires%20V2.2%20Final%20Specification.pdf
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2.4.2 OCCUPANCY SENSOR

Market Residential/Multifamily
Baseline Condition RF/DI/TOS
Baseline Existing/Dual

End Use Subcategory Control

Measure Last Reviewed January 2023

Description

This measure defines the savings associated with installing a wall-mounted occupancy sensor that switches lights off after
a brief delay when it does not detect occupancy.

Baseline Case
The baseline case is lighting controlled by a manual switch.

Efficient Case

The efficient condition is lighting that is controlled with an occupancy sensor. It is assumed that the controlled load is a mix
of efficient and inefficient lighting.

Annual Enerqy Savings Algorithms

Annual Electric Energy Savings

AkWh = (W,/1,000) X hrs x SVG, x ISR x (1 + HVAC,)

Annual Fuel Savings

ATherms = (W, /1,000) X hrs X SV G, X ISR X HVAC,

Peak Demand Savings

AkWpeqre = (W,/1,000) X SVG, X ISR X CF x (1 + HVACy)

Daily Peak Fuel Savings

AThermspeq, = ATherms X PDF

Lifetime Energy Savings Algorithms

Lifetime Electric Energy Savings

No dual baseline:
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Dual baseline:

AkWhLife = AkWh X EUL

Lighting

AkWhyire = (AkWh using existing baseline) x RUL + (AkWh using code baseline) X (EUL — RUL)

Lifetime Fuel Energy Savings

No dual baseline:

Dual baseline:

ATherms;s, = ATherms X EUL

ATherms,;r, = (ATherms using existing baseline) X RUL + (ATherms using code baseline) x (EUL — RUL)

Calculation Parameters

AkWh
ATherms
AKkWpeak
AThermspeak
AKWhyte

AThermsLife

W,

SVGe

ISR

Hrs

HVAC.

HVAC,

HVACy

1000

Table 2-118 Calculation Parameters

N

Annual electric energy savings
Annual fuel savings
Peak Demand Savings
Daily peak fuel savings
Lifetime electric energy savings
Lifetime fuel savings

Total wattage of the fixture(s) being controlled
by the occupancy sensor

Percentage of annual lighting energy saved by
lighting control

In service rate or percentage of units rebated
that get installed

Average hours of use per year

HVAC Interactive Factor for Annual Energy
Savings

HVAC Interactive Factor for Annual Fuel Savings

HVAC Interactive Factor for Peak Demand
Savings

Unit Conversion, kW/Watts

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated

Site specific, if unknown
assume 105.5

Site-specific, if unknown
assume 28%

Site-specific, if unknwon
use default = 0.98

Look up in

Table 2-119

Look up in Table 2-120

Look up in Table 2-120

Look up in Table 2-120

1,000

kWh/yr

Therms/yr

kw

Therms/day

kWh

Therms

w

N/A

Hours

N/A

N/A

N/A

kw/wW

[182]

[175]

[176]

[171][146]
[172][173][174]

[174]

[174]

[174]
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I S

Electric coincidence factor Look up in Table 2-121
PDF Gas peak day factor Look up in Table 2-121 N/A
EUL Effective useful life See Years

Table 2-119 Hours

Residential interior & in-unit Multi Family 679
Multi Family Common Areas 5,950
Unknown 679

Table 2-120 HVAC Interactive Factors, and Heating Factor

Installation Location HVAC.3¢ HVAC:*’ HVAC,

Interior 0.023 0.155 -0.47
Exterior 0 0 0
Unknown 0.020 0.134 -0.41

Peak Factors

Table 2-121 Peak Factors

Electric coincidence factor (CF) Lookup in Table 2-122 [178][179][180]

Natural gas peak day factor (PDF) See Appendix G: Natural Gas Peak Day Factors

Table 2-122 Summer Electric Peak Coincidence Factors

Installation Location Coincidence Factor (CF)

Residential interior and Utility Peak CF 0.059
in-unit Multi Family PJM CF 0.058

36 For electric cooling interactivity, value based on NEEP Mid-Atlantic TRM V9, p. 22: Calculated using defaults assuming 89% of homes have electric
cooling (per RECS 2015 data) with an average 3.8 COP and a cooling load reduction of 33% of lighting savings; 0.89%(0.33 / 3.8) = 0.077.

For electric heating interactivity, value based on NEEP Mid-Atlantic TRM V9, p. 22: Calculated using defaults assuming 20% of homes are electrically
heated (per RECS 2015 data) with an average 1.74 COP and a heating load increase of 47% of lighting savings; -0.20*(0.47 / 1.74) = -0.054. Value of
HVAC. established as the summation of these values; 0.077 — 0.054 = 0.023.

37 Fr