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I. Synopsis of the Final Rule

The Energy Policy and Conservation Act, ! as amended, Pub. L. 94-163, (42
U.S.C. 6291-6317, as codified) (“EPCA”), authorizes DOE to regulate the energy
efficiency of a number of consumer products and certain industrial equipment. Title III,
Part B of EPCA? established the Energy Conservation Program for Consumer Products
Other Than Automobiles. (42 U.S.C. 6291-6309) These products include consumer
pool heaters, the subject of this rulemaking.

Pursuant to EPCA, any new or amended energy conservation standard must be
designed to achieve the maximum improvement in energy efficiency that DOE

determines is technologically feasible and economically justified. (42 U.S.C.

' All references to EPCA in this document refer to the statute as amended through the

Energy Act of 2020, Pub. L. 116-260 (Dec. 27, 2020), which reflect the last statutory amendments that
impact Parts A and A-1 of EPCA.

2 For editorial reasons, upon codification in the U.S. Code, Part B was redesignated Part A.



6295(0)(2)(A)) Furthermore, the new or amended standard must result in significant
conservation of energy. (42 U.S.C. 6295(0)(3)(B)) EPCA also provides that not later
than 6 years after issuance of any final rule establishing or amending a standard, DOE
must publish either a notice of determination that standards for the product do not need to
be amended, or a notice of proposed rulemaking including new proposed energy
conservation standards (proceeding to a final rule, as appropriate). (42 U.S.C. 6295(m))

In accordance with these and other statutory provisions discussed in this
document, DOE is adopting amended energy conservation standards for gas-fired pool
heaters and new energy conservation standards for electric pool heaters. The adopted
new and amended standards are expressed in terms of the integrated thermal efficiency
(“TE;”) metric, which replaces the thermal efficiency (“TE”) metric for gas-fired pool
heaters, and are shown in Table I.1. The TE; standards are expressed as a function of the
active mode electrical input power (“PE”) in British thermal units per hour (“Btu/h”) for
electric pool heaters and the gas input rating (“Qy”) in Btu/h for gas-fired pool heaters.
These standards apply to all products listed in Table 1.1 and manufactured in, or imported
into, the United States starting on [INSERT DATE 5 YEARS AFTER DATE OF

PUBLICATION IN THE FEDERAL REGISTER).

Table 1.1 Energy Conservation Standards for Consumer Pool Heaters (Compliance
Starting [INSERT DATE 5 YEARS AFTER DATE OF PUBLICATION IN THE
FEDERAL REGISTER])

Integrated Thermal Efficiency

Product Class TE,"
(percent)
) 600(PE)
Electric Pool Heater —_
PE + 1,619
84 + 491
Gas-Fired Pool Heater Qi?l-l}\l— 253 6)

* PE is the active electrical power for electric pool heaters, in Btu/h, and Qyy is the input capacity for gas-fired pool
heaters, in Btu/h, as determined in accordance with the DOE test procedure at title 10 of the Code of Federal
Regulations part 430, subpart B, appendix P.



A. Benefits and Costs to Consumers

Table 1.2 summarizes DOE’s evaluation of the economic impacts of the adopted

standards on consumers of consumer pool heaters, as measured by the average life-cycle

cost (“LCC”) savings and the simple payback period (“PBP”).> The average LCC

savings are positive for electric pool heaters and gas-fired pool heaters, and the PBP is

less than the average lifetime of electric pool heaters and gas-fired pool heaters, which is

estimated to be 11.1 years (see section IV.F of this document).

Table 1.2 Impacts of Adopted Energy Conservation Standards on Consumers of

Consumer Pool Heaters

Average LCC Savings Simple Payback Period
Product Class (20218) (vears)
Electric Pool Heaters 1,130 0.5
Gas-fired Pool Heaters 80 2.3

DOE’s analysis of the impacts of the adopted standards on consumers is described
in section I'V.F of this document.
B. Impact on Manufacturers

The industry net present value (“INPV”) is the sum of the discounted cash flows
to the industry from the base year through the end of the analysis period (2023-2057).
Using a real discount rate of 7.4 percent,* DOE estimates that the INPV for
manufacturers of consumer pool heaters in the case without new and amended standards
is $585.7 million in 2021 dollars. Under the adopted standards, DOE estimates the
change in INPV to range from -6.4 percent to 0.3 percent, which is approximately -$37.3

million to $2.0 million. In order to bring products into compliance with the new and

3 The average LCC savings refer to consumers that are affected by a standard and are measured relative to
the efficiency distribution in the no-new-standards case, which depicts the market in the compliance year in
the absence of new or amended standards (see section IV.F.8 of this document). The simple PBP, which is
designed to compare specific efficiency levels, is measured relative to the baseline product (see section
IV.F.9 of this document).

4 The discount rate was derived from industry financials from publicly traded companies and then modified
according to feedback received during manufacturer interviews.



amended standards, it is estimated that industry will incur total conversion costs of $48.4
million.

DOE’s analysis of the impacts of the adopted standards on manufacturers is
described in sections IV.J and V.B.2 of this document.

C. National Benefits and Costs®

DOE’s analyses indicate that the adopted energy conservation standards for
consumer pool heaters will save a significant amount of energy. Relative to the case
without new or amended standards, the lifetime energy savings for consumer pool heaters
purchased in the 30-year period that begins in the anticipated year of compliance with the
new or amended standards (2028—-2057), amount to 0.70 quadrillion British thermal units
(“Btu”), or quads.® This represents a savings of 2.9 percent relative to the energy use of
these products in the case without new or amended standards (referred to as the “no-new-
standards case”).

The cumulative net present value (“NPV”) of total consumer benefits of the
standards for consumer pool heaters ranges from $1.18 billion (at a 7-percent discount
rate) to $3.00 billion (at a 3-percent discount rate). This NPV expresses the estimated
total value of future operating-cost savings minus the estimated increased product and
installation costs for consumer pool heaters purchased in 2028-2057.

In addition, the adopted standards for consumer pool heaters are projected to yield
significant environmental benefits. DOE estimates that the standards will result in
cumulative emission reductions (over the same period as for energy savings) of 29

million metric tons (“Mt”)’ of carbon dioxide (“CO,”), 6.0 thousand tons of sulfur

3> All monetary values in this document are expressed in 2021 dollars.

% The quantity refers to full-fuel-cycle (“FFC”) energy savings. FFC energy savings includes the energy
consumed in extracting, processing, and transporting primary fuels (i.e., coal, natural gas, petroleum fuels),
and, thus, presents a more complete picture of the impacts of energy efficiency standards. For more
information on the FFC metric, see section IV.H.1 of this document.

7 A metric ton is equivalent to 1.1 short tons. Results for emissions other than CO, are presented in short
tons.



dioxide (“SO,”), 241 thousand tons of nitrogen oxides (“NOx”), 284 thousand tons of
methane (“CHy”), 0.17 thousand tons of nitrous oxide (“N,O”), and 0.04 tons of mercury
(“Hg”).? The estimated cumulative reduction in CO, emissions through 2030 amounts to
0.57 Mt, which is equivalent to the emissions resulting from the annual electricity use of
more than 0.1 million homes.

DOE estimates the value of climate benefits from a reduction in greenhouse gases
(“GHG”) using four different estimates of the social cost of CO, (“SC-CO,”), the social
cost of methane (“SC-CH,”), and the social cost of nitrous oxide (“SC-N,0”). Together
these represent the social cost of GHG (“SC-GHG”).® DOE used interim SC-GHG
values developed by an Interagency Working Group on the Social Cost of Greenhouse
Gases (“IWG”).10 The derivation of these values is discussed in section IV.L of this
document. For presentational purposes, the climate benefits associated with the average
SC-GHG at a 3-percent discount rate are estimated to be $1.5 billion. DOE does not have
a single central SC-GHG point estimate and it emphasizes the importance and value of
considering the benefits calculated using all four sets of SC-GHG estimates.

DOE estimated the monetary health benefits of SO, and NOx emissions
reductions, using benefit per ton estimates from the scientific literature, as discussed in
section I'V.L of this document. DOE estimated the present value of the health benefits

will be $0.9 billion using a 7-percent discount rate, and $2.3 billion using a 3-percent

8 DOE calculated emissions reductions relative to the no-new-standards-case, which reflects key
assumptions in the Annual Energy Outlook 2022 (“AE02022”). AEO2022 represents current Federal and
state legislation and final implementation of regulations as of the time of its preparation. See section IV.K
of this document for further discussion of 4E02022 assumptions that affect air pollutant emissions.

9 To monetize the benefits of reducing GHG emissions this analysis uses the interim estimates presented in
the Technical Support Document: Social Cost of Carbon, Methane, and Nitrous Oxide Interim Estimates
Under Executive Order 13990 published in February 2021 by the Interagency Working Group on the Social
Cost of Greenhouse Gases (IWG).

10 See Interagency Working Group on Social Cost of Greenhouse Gases, Technical Support Document:
Social Cost of Carbon, Methane, and Nitrous Oxide. Interim Estimates Under Executive Order 13990,
Washington, D.C., February 2021 (“February 2021 SC-GHG TSD”). www.whitehouse.gov/wp-
content/uploads/2021/02/TechnicalSupportDocument SocialCostofCarbonMethaneNitrousOxide.pdyf.



discount rate.!! DOE is currently only monetizing (for SO, and NOx) PM, 5 precursor
health benefits and (for NOx) ozone precursor health benefits but will continue to assess
the ability to monetize other effects such as health benefits from reductions in direct
PM, s emissions.

Table 1.3 summarizes the economic benefits and costs expected to result from the
new and amended standards for consumer pool heaters. There are other important
unquantified effects, including certain unquantified climate benefits, unquantified public
health benefits from the reduction of toxic air pollutants and other emissions,

unquantified energy security benefits, and distributional effects, among others.

Table 1.3 Summary of Monetized Benefits and Costs of Adopted Energy
Conservation Standards for Consumer Pool Heaters

Billion 2021$

3% discount rate
Consumer Operating Cost Savings 43
Climate Benefits* 1.5
Health Benefits** 23
Total Monetized Benefits{ 8.0
Consumer Incremental Product Costs} 1.3
Net Monetized Benefits 6.7

7% discount rate
Consumer Operating Cost Savings 1.8
Climate Benefits* (3% discount rate) 1.5
Health Benefits** 0.9
Total Monetized Benefits+ 42
Consumer Incremental Product Costs} 0.7
Net Monetized Benefits 3.5

Note: This table presents the costs and benefits associated with consumer pool heaters shipped in 2028—
2057. These results include benefits to consumers which accrue after 2057 from the products shipped in
2028-2057.

T DOE estimates the economic value of these emissions reductions resulting from the adopted standards
for the purpose of complying with the requirements of Executive Order 12866.



* Climate benefits are calculated using four different estimates of the social cost of carbon (SC-CO,),
methane (SC-CHy), and nitrous oxide (SC-N,O) (model average at 2.5-percent, 3-percent, and 5-percent
discount rates; 95th percentile at a 3-percent discount rate) (see section IV.L of this document). Together
these represent the global SC-GHG. For presentational purposes of this table, the climate benefits
associated with the average SC-GHG at a 3-percent discount rate are shown, but DOE does not have a
single central SC-GHG point estimate. To monetize the benefits of reducing GHG emissions this analysis
uses the interim estimates presented in the Technical Support Document: Social Cost of Carbon, Methane,
and Nitrous Oxide Interim Estimates Under Executive Order 13990 published in February 2021 by the
Interagency Working Group on the Social Cost of Greenhouse Gases (IWG).

** Health benefits are calculated using benefit-per-ton values for NOy and SO,. DOE is currently only
monetizing (for SO, and NOy) PM, 5 precursor health benefits and (for NOy) ozone precursor health
benefits, but will continue to assess the ability to monetize other effects such as health benefits from
reductions in direct PM, 5 emissions. See section IV.L of this document for more details.

+ Total and net benefits include those consumer, climate, and health benefits that can be quantified and
monetized. For presentation purposes, total and net benefits for both the 3-percent and 7-percent cases are
presented using the average SC-GHG with a 3-percent discount rate, but DOE does not have a single
central SC-GHG point estimate. DOE emphasizes the importance and value of considering the benefits
calculated using all four sets of SC-GHG estimates.

1 Costs include incremental equipment costs as well as installation costs.

The benefits and costs of the adopted standards can also be expressed in terms of
annualized values. The monetary values for the total annualized net benefits are (1) the
reduced consumer operating costs, minus (2) the increase in product purchase prices and
installation costs, plus (3) the monetized value of climate and health benefits of emission
reductions, all annualized.!2

The national operating cost savings are domestic private U.S. consumer monetary
savings that occur as a result of purchasing the covered products and are measured for the
lifetime of consumer pool heaters shipped in 2028-2057. The benefits associated with
reduced emissions achieved as a result of the adopted standards are also calculated based
on the lifetime of consumer pool heaters shipped in 2028-2057. Total benefits for both
the 3-percent and 7-percent cases are presented using the average GHG social costs with
3-percent discount rate. Estimates of SC-GHG values are presented for all four discount

rates in section IV.L.1 of this document.

12 To convert the time-series of costs and benefits into annualized values, DOE calculated a present value in
2022, the year used for discounting the NPV of total consumer costs and savings. For the benefits, DOE
calculated a present value associated with each year’s shipments in the year in which the shipments occur
(e.g., 2020 or 2030), and then discounted the present value from each year to 2022. Using the present
value, DOE then calculated the fixed annual payment over a 30-year period, starting in the compliance
year, that yields the same present value.



Table 1.4 presents the total estimated monetized benefits and costs associated
with the adopted standards, expressed in terms of annualized values. The results under
the primary estimate are as follows.

Using a 7-percent discount rate for consumer benefits and costs and health
benefits from reduced NOx and SO, emissions, and the 3-percent discount rate case for
climate benefits from reduced GHG emissions, the estimated cost of the standards
adopted in this rule is $74.1 per year in increased equipment costs, while the estimated
annual benefits are $208.0 million in reduced equipment operating costs, $88.3 million in
monetized climate benefits, and $97.7 million in monetized health benefits. In this case,
the net monetized benefit will amount to $319.8 million per year.

Using a 3-percent discount rate for all benefits and costs, the estimated cost of the
standards is $75.3 million per year in increased equipment costs, while the estimated
annual benefits are $252.7 million in reduced operating costs, $88.3 million in monetized
climate benefits, and $133.1 million in monetized health benefits. In this case, the net

monetized benefit will amount to $398.8 million per year.



Table 1.4 Annualized Benefits and Costs of Adopted Standards for Consumer Pool

Heaters
Million 2021$/year
Primary Estimate Low-N e.t-Beneﬁts High-N e-t-
Estimate Benefits Estimate

3% discount rate
Consumer Operating Cost Savings 252.7 238.5 270.0
Climate Benefits* 88.3 85.3 91.2
Health Benefits** 133.1 128.8 137.6
Total Monetized Benefits{ 474.1 452.6 498.7
Consumer Incremental Product Costs} 75.3 76.5 73.4
Net Monetized Benefits 398.8 376.1 4254

7% discount rate
Consumer Operating Cost Savings 208.0 197.5 220.3
Climate Benefits* (3% discount rate) 88.3 85.3 91.2
Health Benefits** 97.7 94.8 100.7
Total Monetized BenefitsT 393.9 377.6 412.2
Consumer Incremental Product Costs} 74.1 74.6 73.2
Net Monetized Benefits 319.8 303.0 339.1

Note: This table presents the costs and benefits associated with products shipped in 2028—2057. These
results include benefits to consumers which accrue after 2057 from the products shipped in 2028—2057.
The Primary, Low Net Benefits, and High Net Benefits Estimates utilize projections of energy prices from
the AEO2022 Reference case, Low Economic Growth case, and High Economic Growth case, respectively.
In addition, incremental equipment costs reflect a constant price in the Primary Estimate, an increasing rate
in the Low Net Benefits Estimate, and a declining rate in the High Net Benefits Estimate. The methods
used to derive projected price trends are explained in sections IV.F.1 and IV.F.4 of this document. Note
that the Benefits and Costs may not sum to the Net Benefits due to rounding.
* Climate benefits are calculated using four different estimates of the global SC-GHG (see section IV.L of
this document). For presentational purposes of this table, the climate benefits associated with the average
SC-GHG at a 3-percent discount rate are shown, but the Department does not have a single central SC-
GHG point estimate, and it emphasizes the importance and value of considering the benefits calculated
using all four sets of SC-GHG estimates. To monetize the benefits of reducing GHG emissions this analysis
uses the interim estimates presented in the Technical Support Document: Social Cost of Carbon, Methane,
and Nitrous Oxide Interim Estimates Under Executive Order 13990 published in February 2021 by the
Interagency Working Group on the Social Cost of Greenhouse Gases (IWG).
** Health benefits are calculated using benefit-per-ton values for NOx and SO,. DOE is currently only
monetizing (for SO, and NOy) PM, 5 precursor health benefits and (for NOy) ozone precursor health
benefits, but will continue to assess the ability to monetize other effects such as health benefits from
reductions in direct PM, 5 emissions. See section IV.L of this document for more details.
1 Total benefits for both the 3-percent and 7-percent cases are presented using the average SC-GHG with a
3-percent discount rate, but the Department does not have a single central SC-GHG point estimate.

1 Costs include incremental equipment costs as well as installation costs.

DOE’s analysis of the national impacts of the adopted standards is described in

sections IV.H, IV K, and IV.L of this document.




D. Conclusion

DOE concludes that the standards adopted in this final rule represent the
maximum improvement in energy efficiency that is technologically feasible and
economically justified, and would result in the significant conservation of energy.
Specifically, with regards to technological feasibility, products achieving these standard
levels are already commercially available for all product classes covered by this proposal.
As for economic justification, DOE’s analysis shows that the benefits of the standards
exceed, to a great extent, the burdens of the standards.

Using a 7-percent discount rate for consumer benefits and costs and NOy and SO,
reduction benefits, and a 3-percent discount rate case for GHG social costs, the estimated
cost of the standards for consumer pool heaters is $74.1 million per year in increased
product costs, while the estimated annual benefits are $208.0 million in reduced product
operating costs, $88.3 million in monetized climate benefits, and $97.7 million in
monetized health benefits. The net monetized benefit amounts to $319.8 million per
year.

The significance of energy savings offered by a new or amended energy
conservation standard cannot be determined without knowledge of the specific
circumstances surrounding a given rulemaking.!> For example, some covered products
and equipment have most of their energy consumption occur during periods of peak
energy demand. The impacts of these products on the energy infrastructure can be more
pronounced than products with relatively constant demand. Accordingly, DOE evaluates
the significance of energy savings on a case-by-case basis.

As previously mentioned, the standards are projected to result in estimated

national energy savings of 0.70 quads FFC, the equivalent of the primary annual energy

13 Procedures, Interpretations, and Policies for Consideration in New or Revised Energy Conservation
Standards and Test Procedures for Consumer Products and Commercial/Industrial Equipment, 86 FR
70892, 70901 (Dec. 13, 2021).



use of 7.5 million homes. In addition, they are projected to reduce CO, emissions by 29
Mt. Based on these findings, DOE has determined the energy savings from the standard
levels adopted in this final rule are “significant” within the meaning of 42 U.S.C.
6295(0)(3)(B). A more detailed discussion of the basis for these conclusions is contained
in the remainder of this document and the accompanying technical support document

(C‘TSD’,).

II. Introduction

The following section briefly discusses the statutory authority underlying this
final rule, as well as some of the relevant historical background related to the

establishment of standards for consumer pool heaters.

A. Authority

EPCA authorizes DOE to regulate the energy efficiency of a number of consumer
products and certain industrial equipment. Title III, Part B of EPCA established the
Energy Conservation Program for Consumer Products Other Than Automobiles. These
products include consumer pool heaters, the subject of this document. (42 U.S.C.
6292(a)(11)) EPCA prescribed energy conservation standards for these products (42
U.S.C. 6295(e)(2)), and directs DOE to conduct two cycles of rulemakings to determine
whether to amend these standards. (42 U.S.C. 6295(e)(4)) EPCA further provides that,
not later than 6 years after the issuance of any final rule establishing or amending a
standard, DOE must publish either a notice of determination that standards for the
product do not need to be amended, or a notice of proposed rulemaking (“NOPR”)
including new proposed energy conservation standards (proceeding to a final rule, as

appropriate). (42 U.S.C. 6295(m)(1))



The energy conservation program under EPCA, consists essentially of four parts:
(1) testing, (2) labeling, (3) the establishment of Federal energy conservation standards,
and (4) certification and enforcement procedures. Relevant provisions of the EPCA
specifically include definitions (42 U.S.C. 6291), test procedures (42 U.S.C. 6293),
labeling provisions (42 U.S.C. 6294), energy conservation standards (42 U.S.C. 6295),
and the authority to require information and reports from manufacturers (42 U.S.C.
6296).

Federal energy efficiency requirements for covered products established under
EPCA generally supersede State laws and regulations concerning energy conservation
testing, labeling, and standards. (42 U.S.C. 6297(a)—(c)) DOE may, however, grant
waivers of Federal preemption in limited instances for particular State laws or
regulations, in accordance with the procedures and other provisions set forth under
EPCA. (See 42 U.S.C. 6297(d))

Subject to certain criteria and conditions, DOE is required to develop test
procedures to measure the energy efficiency, energy use, or estimated annual operating
cost of each covered product. (42 U.S.C. 6295(0)(3)(A) and 42 U.S.C. 6295(r))
Manufacturers of covered products must use the prescribed DOE test procedure as the
basis for certifying to DOE that their products comply with the applicable energy
conservation standards adopted under EPCA and when making representations to the
public regarding the energy use or efficiency of those products. (42 U.S.C. 6293(c) and
6295(s)) Similarly, DOE must use these test procedures to determine whether the
products comply with standards adopted pursuant to EPCA. (42 U.S.C. 6295(s)) The
DOE test procedure for consumer pool heaters appears at title 10 of the Code of Federal
Regulations (“CFR”) part 430, subpart B, appendix P (“appendix P”).

DOE must follow specific statutory criteria for prescribing new or amended

standards for covered products, including consumer pool heaters. Any new or amended



standard for a covered product must be designed to achieve the maximum improvement
in energy efficiency that the Secretary of Energy determines is technologically feasible
and economically justified. (42 U.S.C. 6295(0)(2)(A) Furthermore, DOE may not adopt
any standard that would not result in the significant conservation of energy. (42 U.S.C.
6295(0)(3)(B))

Moreover, DOE may not prescribe a standard (1) for certain products, including
consumer pool heaters, if no test procedure has been established for the product, or (2) if
DOE determines by rule that the standard is not technologically feasible or economically
justified. (42 U.S.C. 6295(0)(3)(A)—(B)) In deciding whether a proposed standard is
economically justified, DOE must determine whether the benefits of the standard exceed
its burdens. (42 U.S.C. 6295(0)(2)(B)(i)) DOE must make this determination after
receiving comments on the proposed standard, and by considering, to the greatest extent
practicable, the following seven statutory factors:

(1) The economic impact of the standard on manufacturers and consumers of the
products subject to the standard;

(2) The savings in operating costs throughout the estimated average life of the
covered products in the type (or class) compared to any increase in the price,
initial charges, or maintenance expenses for the covered products that are likely to
result from the standard;

(3) The total projected amount of energy (or as applicable, water) savings likely to
result directly from the standard,;

(4) Any lessening of the utility or the performance of the covered products likely to
result from the standard;

(5) The impact of any lessening of competition, as determined in writing by the
Attorney General, that is likely to result from the standard;

(6) The need for national energy and water conservation; and



(7) Other factors the Secretary of Energy (“Secretary”) considers relevant.

(42 U.S.C. 6295(0)(2)(B)(1)(D)—(VID))

Further, EPCA, as codified, establishes a rebuttable presumption that a standard is
economically justified if the Secretary finds that the additional cost to the consumer of
purchasing a product complying with an energy conservation standard level will be less
than three times the value of the energy savings during the first year that the consumer
will receive as a result of the standard, as calculated under the applicable test procedure.
(42 U.S.C. 6295(0)(2)(B)(iii))

EPCA also contains what is known as an “anti-backsliding” provision, which
prevents the Secretary from prescribing any amended standard that either increases the
maximum allowable energy use or decreases the minimum required energy efficiency of
a covered product. (42 U.S.C. 6295(0)(1)) Also, the Secretary may not prescribe an
amended or new standard if interested persons have established by a preponderance of
the evidence that the standard is likely to result in the unavailability in the United States
in any covered product type (or class) of performance characteristics (including
reliability), features, sizes, capacities, and volumes that are substantially the same as
those generally available in the United States. (42 U.S.C. 6295(0)(4))

Additionally, EPCA specifies requirements when promulgating an energy
conservation standard for a covered product that has two or more subcategories. DOE
must specify a different standard level for a type or class of products that has the same
function or intended use if DOE determines that products within such group (A) consume
a different kind of energy from that consumed by other covered products within such type
(or class); or (B) have a capacity or other performance-related feature which other
products within such type (or class) do not have and such feature justifies a higher or
lower standard. (42 U.S.C. 6295(q)(1)) In determining whether a performance-related

feature justifies a different standard for a group of products, DOE must consider such



factors as the utility to the consumer of such a feature and other factors DOE deems
appropriate. Id. Any rule prescribing such a standard must include an explanation of the
basis on which such higher or lower level was established. (42 U.S.C. 6295(q)(2))

Finally, pursuant to the amendments contained in the Energy Independence and
Security Act of 2007 (“EISA 2007”), Pub. L. 110-140, any final rule for new or amended
energy conservation standards promulgated after July 1, 2010, is required to address
standby mode and off mode energy use. (42 U.S.C. 6295(gg)(3)) Specifically, when
DOE adopts a standard for a covered product after that date, it must, if justified by the
criteria for adoption of standards under EPCA (42 U.S.C. 6295(0)), incorporate standby
mode and off mode energy use into a single standard, or, if that is not feasible, adopt a
separate standard for such energy use for that product. (42 U.S.C. 6295(gg)(3)(A)—(B))
DOE’s current test procedure for consumer pool heaters addresses standby mode and off
mode energy use by use of the integrated thermal efficiency metric, as do the new and
amended standards adopted in this final rule.
B. Background
1. Current Standards

The current energy conservation standard for gas-fired pool heaters is set forth in
DOE’s regulations at 10 CFR 430.32(k) and is repeated in Table II.1 of this document.
The current energy conservation standard for gas-fired pool heaters is in terms of thermal
efficiency (E;), which measures only active mode efficiency. Electric pool heaters are a
covered product under EPCA, but prior to this rulemaking there was no Federal energy

conservation standard for this product class.

Table I1.1 Federal Energy Conservation Standards for Consumer Pool Heaters

Minimum Thermal Efficiency

Product Class (percent)

Gas-Fired Pool Heaters &2




2. History of Standards Rulemaking for Consumer Pool Heaters

On April 16, 2010, DOE published a final rule in which it concluded the first
round of rulemaking required under EPCA and established an amended energy
conservation standard for consumer pool heaters. 75 FR 20112 (“April 2010 Final
Rule”).!* In relevant part, the April 2010 Final Rule amended the statutorily prescribed
standards for gas-fired pool heaters with a compliance date of April 16, 2013, on and
after which gas-fired pool heaters were required to achieve an E; of 82 percent.

On December 17, 2012, DOE published a final rule in the Federal Register that
established a new efficiency metric, integrated thermal efficiency (TE,), for gas-fired
pool heaters. 77 FR 74559, 74565 (“December 2012 TP Final Rule”). The TE; metric
built on the existing E; metric for measuring active mode energy efficiency, and accounts
for the energy consumption during standby mode and off mode operation. DOE stated in
the December 2012 TP Final Rule that for purposes of compliance with the energy
conservation standard, the test procedure amendments related to standby mode and off
mode (i.e., integrated thermal efficiency) are not required until the compliance date of the
next standards final rule, which addresses standby and off mode. 77 FR 74559, 74559.

On January 6, 2015, DOE published a final rule pertaining to its test procedures
for direct heating equipment (“DHE”) and consumer pool heaters. 80 FR 792 (“January
2015 TP Final Rule”). In that final rule, DOE established test methods for measuring the
integrated thermal efficiency of electric resistance and electric heat pump pool heaters.
1d.

To evaluate whether to propose amendments to the energy conservation standard
for consumer pool heaters, DOE issued a request for information (“RFI”) in the Federal

Register on March 26, 2015. 80 FR 15922 (“March 2015 RFI”). Through the March

14 A correction notice was published on April 27, 2010, correcting a reference to the compliance date for
the energy conservation standard. 75 FR 21981.



2015 RFI, DOE requested data and information pertaining to its planned technical and
economic analyses for DHE and consumer pool heaters. Among other topics, the March
2015 RFI sought data and information pertaining to electric pool heaters. 80 FR 15922,
15924-15925. Although the March 2015 RFI and the previous energy conservation
standards rulemaking (concluding with the April 2010 Final Rule) included both DHE
and consumer pool heaters, DOE has elected to review its energy conservation standards
for each of these products separately.!>

DOE subsequently published a notice of data availability (“NODA”) in the
Federal Register on October 26, 2015, which announced the availability of its analyses
for electric pool heaters. 80 FR 65169 (“October 2015 NODA”). The purpose of the
October 2015 NODA was to make publicly available the initial technical and economic
analyses conducted for electric pool heaters, and present initial results of those analyses
to seek further input from stakeholders. DOE did not propose new or amended standards
for consumer pool heaters at that time. The initial TSD and accompanying analytical
spreadsheets for the October 2015 NODA provided the analyses DOE undertook to
examine the potential for establishing energy conservation standards for electric pool
heaters and provided preliminary discussions in response to several issues raised by
comments to the March 2015 RFI. The October 2015 NODA described the analytical
methodology that DOE used, and each analysis DOE had performed.

Most recently, on April 15, 2022, DOE published a NOPR (“April 2022 NOPR”)
for consumer pool heaters, in which DOE proposed new energy conservation standards
for electric pool heaters and amended energy conservation standards for gas-fired pool
heaters. 87 FR 22640. The new and amended standards proposed in the April 2022

NOPR were defined in terms of the TE; metric, adopted in the December 2012 TP Final

15 The rulemaking docket for DHE can be found at: www.regulations.gov/#!docketDetail;D=EERE-2016-
BT-STD-0007.



Rule (for gas-fired pool heaters) and January 2015 TP Final Rule (for electric pool

heaters). DOE received 11 comments in response to the April 2022 NOPR from

interested parties which are listed in Table I1.2.

Table I1.2 Interested Parties Providing Written Comment in Response to the April

2022 NOPR

Commenter(s) Abbreviation ?nogll?le)r:)tcllj; Cor;r;::ter
Air-Conditioning, Heating, and AHRI and PHTA 20 Trade
Refrigeration Institute; Pool & Hot Tub Association
Alliance
American Gas Association; American Gas Associations 15 Utility
Public Gas Association Association
Appliance Standards Awareness Project; Joint Advocates 13 Efficiency
American Council for an Energy- Organization
Efficient Economy; Natural Resources
Defense Council; Northwest Energy
Efficiency Alliance; National Consumer
Law Center
Aqua Cal AutoPilot, Inc. AquacCal 11 Manufacturer
Bradford White Corporation BWC 12 Manufacturer
Fluidra Fluidra 18 Manufacturer
Hayward Holdings, Inc. Hayward 17 Manufacturer
New York State Energy Research and NYSERDA 10 State Agency
Development Authority
Pacific Gas and Electric Company; CA IOUs 16 Utility
Southern California Edison; San Diego Association
Gas & Electric Company
Rheem Manufacturing Company Rheem 19 Manufacturer
Union of Concerned Scientists; Center Environmental 14 Efficiency
for Climate and Energy Solutions; Advocates Organization

Montana Environmental Information
Center; Institute for Policy Integrity,
NYU School of Law; Sierra Club;
Natural Resources Defense Council

A parenthetical reference at the end of a comment quotation or paraphrase

provides the location of the item in the public record.'® To the extent that interested

parties have provided written comments that are substantively consistent with any oral

comments provided during the May 4, 2022, public meeting, DOE cites the written

comments throughout this final rule. Any oral comments provided during the webinar

16 The parenthetical reference provides a reference for information located in the docket of DOE’s

rulemaking to develop energy conservation standards for consumer pool heaters. (Docket No. EERE-2021-

BT-STD-0020, which is maintained at www.regulations.gov). The references are arranged as follows:
(commenter name, comment docket ID number, page of that document).




that are not substantively addressed by written comments are summarized and cited

separately throughout this final rule.

II1. General Discussion

DOE developed this final rule after considering oral and written comments, data,
and information from interested parties that represent a variety of interests. The
following discussion addresses issues raised by these commenters.
A. General Comments

This section summarizes general comments received from interested parties

regarding rulemaking timing and process.

The Gas Associations commented that DOE should adopt changes to its
rulemaking process as outlined in a report by National Academies of Sciences,
Engineering, and Medicine (“NASEM”)!7 for both test procedures and standards. (Gas
Associations, No. 15 at p. 3) In response, the Department notes that the rulemaking
process for standards of covered products and equipment are outlined at appendix A to
subpart C of 10 CFR part 430 (“appendix A”’), and DOE periodically examines and

revises these provisions in separate rulemaking proceedings.

AHRI and PHTA suggested that the Department perform another round of
manufacturer interviews to determine if the data sources and methodology used are still

accurate to ensure DOE’s analyses capture products and conditions that best represent the

current state of the market. (AHRI and PHTA, No. 20 at p. 6) BWC urged DOE to

17 Although not specified, DOE interprets this comment to refer to the National Academies of Science,
Engineering, and Medicine 2021 report entitled “Review of Methods Used by the U.S. Department of
Energy in Setting Appliance and Equipment Standards.” Copies of the report are available at
nap.nationalacademies.org/catalog/25992/review-of-methods-used-by-the-us-department-of-energy-in-
setting-appliance-and-equipment-standards (last accessed on October 15, 2022).



utilize the most recently available data when conducting its analysis for this rulemaking,
stating that many sources cited throughout the April 2022 NOPR are outdated and may
provide an inaccurate picture of current market impacts for manufacturers of consumer
pool heaters. BWC specifically noted that the Department cited information that was
gathered during manufacturer interviews conducted in 2015. BWC asserted that several
major events have transpired since that time, which have had significant consequences
for pool heater manufacturers (including significant pricing increases for components and
materials that are utilized in manufacturing). Thus, BWC also recommended that DOE
re-interview product manufacturers and conduct additional research to obtain updated

costing information before issuing a final rule. (BWC, No. 12 at pp. 1-2)

Throughout the rulemaking process, DOE seeks feedback and insight from
interested parties to improve the information used in the analyses. During Phase III of
the manufacturer impact analysis (“MIA”) (see section IV.J of this document and chapter
12 of the final rule TSD), DOE interviews manufacturers to gather information on the
effects of new and amended energy conservation standards on revenues and finances,
direct employment, capital assets, and industry competitiveness. DOE also verifies
findings from its other analyses with manufacturers. The Phase III analysis for the April
2022 NOPR occurred several years prior to this final rule, and given this unique
circumstance, the Department conducted additional interviews after the publication of the
April 2022 NOPR in order to collect the most recent information, as stakeholders
suggested. The analysis conducted for this final rule takes into account the most recent
feedback from manufacturers and other interested parties.

B. Scope of Coverage
This final rule covers those consumer products that meet the statutory and

regulatory definition of “pool heater,” as codified at 10 CFR 430.2. (see also 42 U.S.C.



6291(25)) Consumer “pool heaters” are defined as an appliance designed for heating
nonpotable water contained at atmospheric pressure, including heating water in
swimming pools, spas, hot tubs and similar applications. 10 CFR 430.2. In this
rulemaking, DOE has addressed comments requesting the Department to limit the scope
of consumer pool heater regulations to products with capacities that are below a certain
limit in order to distinguish these products from pool heaters that are commercial
equipment. However, EPCA places no capacity limit on the pool heaters it covers under
its definition of “pool heater.” (42 U.S.C. 6291(25)) Furthermore, EPCA covers pool
heaters as a “consumer product,” (42 U.S.C. 6291(2), 42 U.S.C. 6292(a)(11)) and defines
“consumer product,” in part, as an article that “to any significant extent, is distributed in
commerce for personal use or consumption by individuals.” (42 U.S.C. 6291(1))
Standards established for pool heaters as a consumer product under EPCA therefore
apply to any pool heater distributed to any significant extent as a consumer product for
personal use or consumption by individuals, regardless of input capacity and including
consumer pool heater models that may also be installed in commercial applications.

In the April 2022 NOPR, DOE initially concluded that further delineation by
adding an input capacity limit is not necessary. 87 FR 22640, 22653. DOE maintained its
position initially stated in the April 2010 Final Rule that pool heaters marketed as
commercial equipment contain additional design modifications related to safety
requirements for installation in commercial buildings, including being designed to meet a
high volume flow and are matched with a pump from the point of manufacture to
accommodate the needs of commercial facilities, which allows manufacturers to
distinguish those units from pool heaters distributed to any significant extent for
residential use, regardless of input capacity. 1d.; (see also 75 FR 20112, 20127-20128).
Moreover, standards for gas-fired pool heaters regardless of size have been in place since

1990, and to place a capacity limit on standards now would result in backsliding for



products over the capacity limit, which would be contrary to the anti-backsliding
provision in EPCA. (42 U.S.C. 6295(0)(1))

In response to the April 2022 NOPR, several commenters requested that DOE
further clarify the distinction between consumer pool heaters and pool heaters which do
not meet the definition of a consumer product (i.e., “commercial pool heaters”).
Hayward requested that DOE utilize a physical parameter to distinguish consumer pool
heaters from commercial pool heaters because the proposals in the April 2022 NOPR
may allow manufacturers to use marketing or branding in order to exclude products from
the scope of the rule. (Hayward, No. 17 at p. 3) AHRI and PHTA suggested the
following physical criteria could be used to determine whether a pool heater is not a
consumer pool heater: uses a voltage above 277 volts, uses 3-phase current, is rated to
Section IV of the American Society of Mechanical Engineers (“ASME”) Boiler and
Pressure Vessel Code, is rated for 400,000 Btu/h or greater, and is designed and marketed
as commercial equipment. (AHRI and PHTA, No. 20 at p. 3)

Rheem supported the product classes DOE analyzed for this consumer pool heater
rulemaking and agreed with DOE’s interpretation on coverage of standards for consumer
products. Specifically, Rheem indicated that it differentiates consumer and commercial
pool heaters through marketing materials as well as unique design aspects such as: high-
volume flow, matching with a pump, ASME standards certification, and voltage/phase.
(Rheem, No. 19 at p. 3)

Comments from Hayward, Rheem, AHRI, and PHTA state that there are certain
physical characteristics of pool heaters which indicate they are not distributed in
commerce for personal use or consumption by individuals. This is not inconsistent with
DOE’s position that consumer pool heaters as products can presently be sufficiently
distinguished from “commercial pool heaters.” DOE notes, however, that EPCA places

no limitation on the physical characteristics for a pool heater to qualify as a consumer



product, (42 USC 6291(25)), and has concluded that explicitly specifying design criteria
to define consumer pool heaters is unnecessary at this time.

When evaluating and establishing energy conservation standards, DOE divides
covered products into product classes by the type of energy used or by capacity or other
performance-related features that justify differing standards. In determining whether a
performance-related feature justifies a different standard, DOE must consider such
factors as the utility of the feature to the consumer and other factors DOE determines are

appropriate. (42 U.S.C. 6295(q)(1))

As discussed in section IV.A.1 of this document, this final rule considered
consumer gas-fired pool heaters, oil-fired pool heaters, electric pool heaters, and electric
spa heaters. However, DOE is establishing standards for only two product classes in this
rulemaking: gas-fired pool heaters and electric pool heaters. DOE may, in a future
rulemaking addressing energy conservation standards for consumer pool heaters, analyze
standards for oil-fired pool heaters and/or electric spa heaters, or consider setting

differential standards for new product classes that may be considered.

NYSERDA supported DOE’s effort to set standards for electric pool heaters for
the first time and concurred that the proposed standards are cost effective and
technologically feasible. (NYSERDA, No. 10 at p. 1) Hayward stated that electric
resistance heaters should be included in the scope of the rule to achieve the power usage
and efficiency goals for all pool heating systems. (Hayward, No. 17 at p. 2)

As discussed in section IV.C.1.a of this document, the baseline efficiency level
that DOE selected for electric pool heaters is based on use of electric resistance elements.
See section IV.A.1 of this document for discussion of the product classes analyzed in this

final rule.



C. Test Procedure

EPCA sets forth generally applicable criteria and procedures for DOE's adoption
and amendment of test procedures. (42 U.S.C. 6293) Manufacturers of covered products
must use these test procedures to certify to DOE that their product complies with energy
conservation standards and to quantify the efficiency of their product. DOE’s current
energy conservation standards for consumer pool heaters are expressed in terms of E,.
(See 10 CFR 430.32(k)(2).) DOE’s test procedure for consumer pool heaters is found at
appendix P.

As discussed in section II.A of this document, EISA 2007 amended EPCA to
require DOE to amend its test procedures for covered consumer products generally to
include measurement of standby mode and off mode energy consumption. (42 U.S.C.
6295(gg)(2)(A)) The current test procedure established for fossil fuel-fired pool heaters
determines an integrated thermal efficiency metric (TE;), which accounts for energy
consumption during active mode operation (sections 2.1.1, 3.1.1, and 4.1.1 of appendix
P) and standby mode (sections 2.2, 3.2, and 4.2 of appendix P) and off mode operation
(sections 2.3, 3.2, and 4.3 of appendix P), as required by EISA 2007. 77 FR 74559,
74572. See also 77 FR 74559, 74564—74565. The DOE test procedure for electric
resistance and electric heat pump pool heaters determines the active mode energy use for
electric resistance (sections 2.1.2, 3.1.2, and 4.1.2 of appendix P) and electric heat pump
pool heaters (sections 2.1.3, 3.1.3, and 4.1.3 of appendix P). Standby mode and off mode
energy use are also recorded using the same procedures used for fossil-fuel fired pool
heaters (sections 2.2, 3.2, and 4.2 and 2.3, 3.2, and 4.3 of appendix P, respectively). The
active mode, standby mode, and off mode energy use are then combined into the TE;

metric (section 5 of appendix P).



In this document, DOE is establishing new and amended energy conservation
standards for consumer pool heaters in terms of TE; to align with the metric in the current
test procedure.

To the extent DOE is also making amendments to the test procedure, such
amendments are limited to those necessary to accommodate the proposed definitions and
the proposed product classes. As discussed further in sections II1.G.1 and IV.A.1 of this
document, DOE is amending appendix P to add definitions for “active electrical power,”
“input capacity,” and “output capacity;” to add a calculation to determine the output
capacity for electric pool heaters; and to clarify the calculation of input capacity for fossil
fuel-fired pool heaters. These amendments to appendix P would not impact test
procedure conduct nor the measurements taken, but rather the new provisions use
existing measurements to calculate the values necessary for comparing product efficiency
to the proposed standards.

In response to the April 2022 NOPR, DOE received comments from stakeholders
relating to the method of testing in the consumer pool heater test procedure. Specifically,
AHRI and PHTA suggested that the Department use mass flow rate as an alternative
calculation to using the mass of water in the test procedure, as the use of a mass flow
meter would provide a significantly more accurate and repeatable data collection that
would also allow for automation of the test procedure. AHRI and PHTA also
encouraged DOE to update its references to the latest edition of ANSI Z21.56.!% AHRI
and PHTA noted that there are measurable increases in efficiency due to part-load
operation when operating at colder ambient conditions that are not captured in the current

rating test. (AHRI and PHTA, No. 20 at pp. 3—4) Similarly, Rheem suggested that DOE

18 The most recent version of ANSI Z21.56 is ANSI Z21.56/CSA 4.7-2017, Gas-Fired Pool Heaters.
Copies of the standard are available for purchase at: webstore.ansi.org/Standards/CSA/ansiz21562017csa
(last accessed on October 15, 2022).



investigate part-load efficiency in the next test procedure rulemaking. (Rheem, No. 19 at
p-4)

DOE will consider these comments further in the next revision of its consumer
pool heater test procedure.
D. Technological Feasibility
1. General

In each energy conservation standards rulemaking, DOE conducts a screening
analysis based on information gathered on all current technology options and prototype
designs that could improve the efficiency of the products or equipment that are the
subject of the rulemaking. As the first step in such an analysis, DOE develops a list of
technology options for consideration in consultation with manufacturers, design
engineers, and other interested parties. DOE then determines which of those means for
improving efficiency are technologically feasible. DOE considers technologies
incorporated in commercially available products or in working prototypes to be
technologically feasible. Sections 6(b)(3)(i) and 7(b)(1) of appendix A to 10 CFR part
430 subpart C (“appendix A”).

After DOE has determined that particular technology options are technologically
feasible, it further evaluates each technology option in light of the following additional
screening criteria: (1) practicability to manufacture, install, and service; (2) adverse
impacts on product utility or availability; (3) adverse impacts on health or safety and (4)
unique-pathway proprietary technologies. Section 7(b)(2)—(5) of appendix A. Section
IV.B of this document discusses the results of the screening analysis for consumer pool
heaters, particularly the designs DOE considered, those it screened out, and those that are
the basis for the standards adopted in this rulemaking. For further details on the

screening analysis for this rulemaking, see chapter 4 of the final rule TSD.



2. Maximum Technologically Feasible Levels

When DOE adopts a new or amended standard for a type or class of covered
product, it must determine the maximum improvement in energy efficiency or maximum
reduction in energy use that is technologically feasible for such product. (42 U.S.C.
6295(p)(1)) Accordingly, in the engineering analysis, DOE determined the maximum
technologically feasible (“max-tech”) improvements in energy efficiency for consumer
pool heaters, using the design parameters for the most efficient products available on the
market or in working prototypes. The max-tech levels that DOE determined for this
rulemaking are described in section IV.C of this document and in chapter 5 of the final
rule TSD.
E. Energy Savings
1. Determination of Savings

For each trial standard level (“TSL”), DOE projected energy savings from
application of the TSL to consumer pool heaters purchased in the 30-year period that
begins in the first full year of compliance with the new and amended standards (2028—
2057).1 The savings are measured over the entire lifetime of products purchased in the
30-year analysis period. DOE quantified the energy savings attributable to each TSL as
the difference in energy consumption between each standards case and the no-new-
standards case. The no-new-standards case represents a projection of energy
consumption that reflects how the market for a product would likely evolve in the
absence of new and amended energy conservation standards.

DOE used its national impact analysis (“NIA”) spreadsheet models to estimate
national energy savings (“NES”) from potential new and amended standards for
consumer pool heaters. The NIA spreadsheet model (described in section IV.H of this

document) calculates energy savings in terms of site energy, which is the energy directly

19 DOE also presents a sensitivity analysis that considers impacts for products shipped in a 9-year period.



consumed by products at the locations where they are used. For electricity, DOE reports
national energy savings in terms of primary energy savings, which is the savings in the
energy that is used to generate and transmit the site electricity. For natural gas, the
primary energy savings are considered to be equal to the site energy savings. DOE also
calculates NES in terms of FFC energy savings. The FFC metric includes the energy
consumed in extracting, processing, and transporting primary fuels (i.e., coal, natural gas,
petroleum fuels), and thus presents a more complete picture of the impacts of energy
conservation standards.?? DOE’s approach is based on the calculation of an FFC
multiplier for each of the energy types used by covered products or equipment. For more

information on FFC energy savings, see section IV.H.2 of this document.

2. Significance of Savings

To adopt any new or amended standards for a covered product, DOE must
determine that such action would result in significant energy savings. (42 U.S.C.
6295(0)(3)(B))

The significance of energy savings offered by a new or amended energy
conservation standard cannot be determined without knowledge of the specific
circumstances surrounding a given rulemaking. For example, some covered products and
equipment have most of their energy consumption occur during periods of peak energy
demand. The impacts of these products on the energy infrastructure can be more
pronounced than products with relatively constant demand. Accordingly, DOE evaluates
the significance of energy savings on a case-by-case basis, taking into account the
significance of cumulative FFC national energy savings, the cumulative FFC emissions

reductions, and the need to confront the global climate crisis, among other factors.

20 The FFC metric is discussed in DOE’s statement of policy and notice of policy amendment. 76 FR
51282 (Aug. 18,2011), as amended at 77 FR 49701 (Aug. 17, 2012).



The standard levels adopted in this final rule are projected to result in national
energy savings of 0.70 quads, the equivalent of the electricity use of 7.5 million homes in
one year. Based on the amount of FFC savings, the corresponding reduction in
emissions, and the need to confront the global climate crisis, DOE has determined the
energy savings from the standard levels adopted in this final rule are “significant” within

the meaning of 42 U.S.C. 6295(0)(3)(B).

F. Economic Justification
1. Specific Criteria

As noted previously, EPCA provides seven factors to be evaluated in determining
whether a potential energy conservation standard is economically justified. (42 U.S.C.
6295(0)(2)(B)(1)(I)(VII)) The following sections discuss how DOE has addressed each
of those seven factors in this final rule.

a. Economic Impact on Manufacturers and Consumers

EPCA requires DOE to consider the economic impact of the standard on
manufacturers and consumers of the product that would be subject to the standard. (42
U.S.C. 6295(0)(2)(B)(1)(I). In determining the impacts of potential amended standards on
manufacturers, DOE conducts an MIA, as discussed in section IV.J of this document.
DOE first uses an annual cash-flow approach to determine the quantitative impacts. This
step includes both a short-term assessment—based on the cost and capital requirements
during the period between when a regulation is issued and when entities must comply
with the regulation—and a long-term assessment over a 30-year period. The industry-
wide impacts analyzed include (1) INPV, which values the industry on the basis of
expected future cash flows; (2) cash flows by year; (3) changes in revenue and income;
and (4) other measures of impact, as appropriate. Second, DOE analyzes and reports the

impacts on different types of manufacturers, including impacts on small manufacturers.



Third, DOE considers the impact of standards on domestic manufacturer employment and
manufacturing capacity, as well as the potential for standards to result in plant closures
and loss of capital investment. Finally, DOE takes into account cumulative impacts of
various DOE regulations and other regulatory requirements on manufacturers.

For individual consumers, measures of economic impact include the changes in
LCC and PBP associated with new or amended standards. These measures are discussed
further in the following section. For consumers in the aggregate, DOE also calculates the
national net present value of the consumer costs and benefits expected to result from
particular standards. DOE also evaluates the impacts of potential standards on
identifiable subgroups of consumers that may be affected disproportionately by a

standard.

b. Savings in Operating Costs Compared to Increase in Price (LCC and PBP)

EPCA requires DOE to consider the savings in operating costs throughout the
estimated average life of the covered product in the type (or class) compared to any
increase in the price of, or in the initial charges for, or maintenance expenses of, the
covered product that are likely to result from a standard. (42 U.S.C. 6295(0)(2)(B)(i)(II))

DOE conducts this comparison in its LCC and PBP analysis.

The LCC is the sum of the purchase price of a product (including its installation)
and the operating cost (including energy, maintenance, and repair expenditures)
discounted over the lifetime of the product. The LCC analysis requires a variety of
inputs, such as product prices, product energy consumption, energy prices, maintenance
and repair costs, product lifetime, and discount rates appropriate for consumers. To
account for uncertainty and variability in specific inputs, such as product lifetime and

discount rate, DOE uses a distribution of values, with probabilities attached to each value.



The PBP is the estimated amount of time (in years) it takes consumers to recover
the increased purchase cost (including installation) of a more-efficient product through
lower operating costs. DOE calculates the PBP by dividing the change in purchase cost
due to a more-stringent standard by the change in annual operating cost for the year that
standards are assumed to take effect.

For its LCC and PBP analysis, DOE assumes that consumers will purchase the
covered products in the first full year of compliance with new or amended standards. The
LCC savings for the considered efficiency levels are calculated relative to the case that
reflects projected market trends in the absence of new or amended standards. DOE’s
LCC and PBP analysis is discussed in further detail in section IV.F of this document.

c. Energy Savings

Although significant conservation of energy is a separate statutory requirement
for adopting an energy conservation standard, EPCA requires DOE, in determining the
economic justification of a standard, to consider the total projected energy savings that
are expected to result directly from the standard. (42 U.S.C. 6295(0)(2)(B)(1)(II1)) As
discussed in section IV.H of this document, DOE uses the NIA spreadsheet models to
project national energy savings.

d. Lessening of Utility or Performance of Products

In establishing product classes, and in evaluating design options and the impact of
potential standard levels, DOE evaluates potential standards that would not lessen the
utility or performance of the considered products. (42 U.S.C. 6295(0)(2)(B)(1)(IV))
Based on data available to DOE, the standards adopted in this document will not reduce

the utility or performance of the products under consideration in this rulemaking.



e. Impact of Any Lessening of Competition

EPCA directs DOE to consider the impact of any lessening of competition, as
determined in writing by the Attorney General, that is likely to result from a standard.
(42 U.S.C. 6295(0)(2)(B)(1)(V)) It also directs the Attorney General to determine the
impact, if any, of any lessening of competition likely to result from a standard and to
transmit such determination to the Secretary within 60 days of the publication of a
proposed rule, together with an analysis of the nature and extent of the impact. (42
U.S.C. 6295(0)(2)(B)(ii)) To assist the Department of Justice (“DOJ”’) in making such a
determination, DOE transmitted copies of its proposed rule and the NOPR TSD to the
Attorney General for review, with a request that the DOJ provide its determination on
this issue. In its assessment letter responding to DOE, DOJ concluded that the proposed
energy conservation standards for consumer pool heaters are unlikely to have a
significant adverse impact on competition. DOE is publishing the Attorney General’s

assessment at the end of this final rule.

f. Need for National Energy Conservation

DOE also considers the need for national energy and water conservation in
determining whether a new or amended standard is economically justified. (42 U.S.C.
6295(0)(2)(B)(1)(VI)) The energy savings from the adopted standards are likely to
provide improvements to the security and reliability of the Nation’s energy system.
Reductions in the demand for electricity also may result in reduced costs for maintaining
the reliability of the Nation’s electricity system. DOE conducts a utility impact analysis
to estimate how standards may affect the Nation’s needed power generation capacity, as
discussed in section IV.M of this document.

DOE maintains that environmental and public health benefits associated with the

more efficient use of energy are important to take into account when considering the need



for national energy conservation. The adopted standards are likely to result in
environmental benefits in the form of reduced emissions of air pollutants and GHGs
associated with energy production and use. DOE conducts an emissions analysis to
estimate how potential standards may affect these emissions, as discussed in section [V.K
of this document; the estimated emissions impacts are reported in section V.B.6 of this
document. DOE also estimates the economic value of emissions reductions resulting
from the considered TSLs, as discussed in section IV.L of this document.

g. Other Factors

In determining whether an energy conservation standard is economically justified,
DOE may consider any other factors that the Secretary deems to be relevant. (42 U.S.C.
6295(0)(2)(B)(1)(VII)) To the extent DOE identifies any relevant information regarding
economic justification that does not fit into the other categories described previously,
DOE could consider such information under “other factors.”
2. Rebuttable Presumption

As set forth in 42 U.S.C. 6295(0)(2)(B)(ii1), EPCA creates a rebuttable
presumption that an energy conservation standard is economically justified if the
additional cost to the consumer of a product that meets the standard is less than three
times the value of the first full year’s energy savings resulting from the standard, as
calculated under the applicable DOE test procedure. DOE’s LCC and PBP analyses
generate values used to calculate the effect potential amended energy conservation
standards would have on the payback period for consumers. These analyses include, but
are not limited to, the 3-year payback period contemplated under the rebuttable-
presumption test. In addition, DOE routinely conducts an economic analysis that
considers the full range of impacts to consumers, manufacturers, the Nation, and the
environment, as required under 42 U.S.C. 6295(0)(2)(B)(i). The results of this analysis

serve as the basis for DOE’s evaluation of the economic justification for a potential



standard level (thereby supporting or rebutting the results of any preliminary
determination of economic justification). The rebuttable presumption payback
calculation is discussed in section I'V.F of this document.
G. Other Topics
1. Test Procedure Updates

This final rule establishes amended standards for gas-fired pool heaters and new
standards for electric pool heaters in terms of TE,;. These standards are functions of the
input capacity (“Qp”) for gas-fired pool heaters and the active electrical power (“PE”)
for electric pool heaters. To provide clarity on how values would be determined for

29 ¢¢

certification, DOE is adopting definitions for “input capacity,” “active electrical power,”
and “output capacity” (“Qour’) and identifying which measured variables in the test
procedure represent these characteristics.

Given the dependency of TE; on Qpy and PE, in the April 2022 NOPR DOE
proposed updates to the test procedure and product-specific enforcement provisions to
ensure clarity in determination of these parameters. Specifically, DOE proposed to
amend appendix P to:

e Use values measured during the active mode test described in Section 2.10.1 of
ANSI.Z21.56-2006 (i.e., heating value times correction factor times the quantity
of fossil fuel used divided by the length of the test) to determine the input
capacity of a fossil fuel-fired pool heater, as this calculation was not stated clearly
within appendix P;

e C(larify that active electrical power is represented by the variable PE; and

e Provide a calculation for output capacity so that the product class for an electric

pool heater can be appropriately determined.

87 FR 22640, 22651.



In response, Rheem suggested DOE add provisions to appendix P to describe how
to appropriately calculate input capacity for gas-fired pool heaters at standard
temperature and pressure conditions. (Rheem, No. 19 at p. 2) AHRI and PHTA provided
similar feedback, requesting that DOE specify values for barometric pressure, as this
value can vary depending on numerous factors including test location and environmental
conditions. (AHRI and PHTA, No. 20 at p. 3)

Section 2.10.1 of ANSI Z21.56-2006, the industry test standard that is
incorporated by reference into appendix P for gas-fired pool heaters, includes the use of a
correction factor (“CF”) “to correct observed gas volume to the conditions of pressure
and temperature at which the heating value of the gas is specified [normally 30 inches
mercury column (101.6 kPa) and 60 °F (15.5 °C)]”. As such, the standard temperature
and pressure is already specified as 60 degrees Fahrenheit (“°F”’) and 30 inches of
mercury (“in. Hg”) for the calculation of Q. If the laboratory barometric conditions do
not match the standard pressure, as AHRI and PHTA suggested, section 2.10.1 of ANSI
721.56-2006 requires the gas measurement to be mathematically corrected.

Rheem also requested that DOE clarify whether coefficient of performance
(“COP”) representations in manufacturer literature may continue to be made at ambient
conditions other than the “High Air Temperature - Mid Humidity”” condition in AHRI
Standard 1160. (Rheem, No. 19 at p. 10)

Section 3.1.3 of appendix P states that the test conditions for electric heat pump
pool heaters shall be at the “High Air Temperature - Mid Humidity (63% RH)” level
specified in section 6 of AHRI 1160-2009, the industry test standard that is incorporated
by reference into appendix P for heat pump pool heaters. EPCA mandates that no
manufacturer, distributor, retailer, and or private labeler may make any representation
with respect to the energy use or efficiency of a covered product to which a test

procedure is applicable unless such product has been tested in accordance with such test



procedure and such representation fairly discloses the results of such testing. (42 U.S.C.
6293(c)(1)(A)~(B)) Therefore, although manufacturers may make representations of
COP according to the test conditions in appendix P, manufacturers may not make
representations for heat pump pool heaters at test conditions which are not included in
appendix P.

Taking into consideration the feedback received on the necessary updates to the
test procedure to accommodate the transition to TE;-based standards, DOE is amending
appendix P as proposed in the April 2022 NOPR to include new definitions and methods
for determining for input capacity, active electrical power, and output capacity.

2. Enforcement Provisions

The Department codifies product-specific enforcement provisions at 10 CFR
429.134 to indicate how DOE would conduct certain aspects of assessment or
enforcement testing on covered products and equipment.

In the April 2022 NOPR, DOE proposed that the input capacity or active
electrical power (as applicable) for enforcement testing would be measured pursuant to
appendix P and compared against the rated value certified by the manufacturer. If the
measured input capacity or active electrical power (as applicable) is within £2 percent of
the certified value, then DOE would use the certified value when determining the
applicable standard. The +2 percent threshold was chosen because it is already used for
commercial water heating equipment (see 10 CFR 429.134(n)) and it represents a
reasonable range to account for manufacturing variations that may affect the input
capacity. DOE proposed that, during enforcement testing for a gas-fired pool heater, if
the measured input capacity is not within £2 percent of the certified value, then DOE
would follow these steps to attempt to bring the fuel input rate to within £2 percent of the
certified value. First, DOE would attempt to adjust the gas pressure in order to increase

or decrease the input capacity as necessary. If the input capacity is still not within £2



percent of the certified value, DOE would then attempt to modify the gas inlet orifice
(i.e., drill) if the unit is equipped with one. Finally, if these measures do not bring the
input capacity to within £2 percent of the certified value, DOE would use the mean
measured input capacity (either for a single unit sample or the average for a multiple-unit
sample) when determining the applicable standard for the basic model. 87 FR 22640,
22651.

In the April 2022 NOPR, DOE proposed that, for an electric pool heater, it would
not take any steps to modify the unit to bring the active electrical power of the unit within
the £2 percent threshold. Rather, if the active electrical power is not within £2 percent of
the certified value, DOE would use the measured active electrical power (either for a
single unit sample or the average for a multiple unit sample) when determining the
applicable standard for the basic model. /d. at 87 FR 22652.

AHRI and PHTI commented that the Department’s suggested £2 percent
threshold is appropriate for the certified value of input capacity or active electrical power
for gas-fired pool heaters because adjustment of the valve should be allowed to achieve
input rate. However, AHRI and PHTA recommended that DOE should apply the 5
percent threshold that is specified in section 6.32! of AHRI 1160 on the certified value of
input capacity or active electrical power for electric pool heaters, and requested that the
Department offer additional clarification for the proposed definition of “certified.”
(AHRI and PHTA, No. 20 at pp. 2-3) Hayward similarly supported a +2 percent
threshold for gas-fired pool heaters, but believed that a = 5 percent threshold would be
appropriate for heat pump pool heaters due to variances in compressor performance.
(Hayward, No. 17 at p. 3) Rheem supported the DOE proposal to add a +2 percent

threshold to its enforcement provisions at 10 CFR 429.134 regarding input capacity,

21 The commenters referenced section 6.2 of AHRI 1160, which specifies application ratings. DOE
interprets this comment as intending to reference section 6.3 of AHRI 1160-2006, which specifies
tolerances on heating capacity and COP.



which is required for gas-fired pool heaters. For electric products, Rheem stated there are
no methods to easily adjust power, so while a threshold should be placed on active
electrical power in the enforcement provisions, due to the inherent variability in active
electrical power for electric pool heaters this threshold should be £5 percent. (Rheem,
No. 19 atp. 2)

DOE agrees with Rheem that electrical power cannot be readily adjusted on a
pool heater the way gas input is designed to be adjusted for a field-installed unit, and
thus, for electric pool heaters, inherent product variability is not able to be compensated
for with in-field adjustments to energy input, as is possible for gas-fired pool heaters. For
this reason, DOE concludes that a higher threshold for electrical power in the
enforcement testing provisions for electrical pool heaters as compared to the input
capacity threshold for gas-fired pool heaters is warranted. Section 6.3 of AHRI 1160-
2006 states that measured test results for heating capacity and COP shall not be less than
95 percent of published ratings. Based on these considerations, DOE agrees that the £5
percent threshold recommended by stakeholders is appropriate for enforcement testing of
electric pool heaters. In this final rule, DOE is establishing product-specific enforcement
provisions for consumer pool heaters which allow a +2 percent threshold for gas-fired
pool heaters and a +5 percent threshold for electric pool heaters.

Rheem also recommended changing the title to 10 CFR 429.134(s)(2) to
“Verification of active electrical power for electric pool heaters.” (Rheem, No. 19 at p.
2) DOE understands this to be a typographical correction to the title proposed in the
April 2022 NOPR, which read, “Verification of active electrical power for pool heaters.”
87 FR 22640, 22716. Due to the additions of several product-specific enforcement
provisions since the April 2022 NOPR, the enforcement provisions for pool heaters have

been relocated to 10 CFR 429.134(dd). Because the title suggested by Rheem clarifies



that the provision applies only to electric pool heaters and not all pool heaters, DOE is
adopting the suggested title for 10 CFR 429.134(cc)(2).
3. Certification Requirements

In the April 2022 NOPR, DOE stated that if new and amended energy
conservation standards were adopted in this rulemaking, the Department would review
and revise the certification provisions accordingly to establish certification provisions for
electric pool heaters and to allow for appropriate reporting of TE; values. DOE stated
that it would consider such amendments in a separate rulemaking. 87 FR 22640, 22651.

In response, Rheem generally recommended DOE update the certification
provisions at 10 CFR 429.24 to require certification of integrated thermal efficiency and
either input capacity or active electrical power as necessary. (Rheem, No. 19 at p. 2)
Rheem also requested that DOE add certification provisions which allow for the propane
gas version of a basic model to be rated using the natural gas version if the propane gas
input rate is within 10 percent of the natural gas input rate. (Rheem, No. 19 at p. 10)

DOE is considering these comments in a separate rulemaking addressing
certification requirements for consumer pool heaters and other products and equipment.
Interested parties may find this rulemaking at Docket No. EERE-2023-BT-CE-0001.
Compliance with the energy conservation standards promulgated by this final rule must
be demonstrated on and after [INSERT DATE 5 YEARS AFTER DATE OF

PUBLICATION IN THE FEDERAL REGISTER|.

IV. Methodology and Discussion of Related Comments

This section addresses the analyses DOE has performed for this final rule with
regard to consumer pool heaters. Separate subsections address each component of

DOE’s analyses.



DOE used several analytical tools to estimate the impact of the standards
considered in this document. The first tool is a spreadsheet that calculates the LCC
savings and PBP of potential amended or new energy conservation standards. The
national impacts analysis uses a second spreadsheet set that provides shipments
projections and calculates NES and NPV of total consumer costs and savings expected to
result from potential energy conservation standards. DOE uses the third spreadsheet tool,
the Government Regulatory Impact Model (“GRIM”), to assess manufacturer impacts of
potential standards. These three spreadsheet tools are available on the DOE website for
this rulemaking: www.regulations.gov/docket/EERE-2021-BT-STD-0020. Additionally,
DOE used output from the latest version of the Energy Information Administration’s

(“EIA’S”) Annual Energy Outlook (“AEQ”) for the emissions and utility impact analyses.

A. Market and Technology Assessment

DOE develops information in the market and technology assessment that provides
an overall picture of the market for the products concerned, including the purpose of the
products, the industry structure, manufacturers, market characteristics, and technologies
used in the products. This activity includes both quantitative and qualitative assessments,
based primarily on publicly-available information. The subjects addressed in the market
and technology assessment for this rulemaking include (1) a determination of the scope
of the rulemaking and product classes, (2) manufacturers and industry structure, (3)
existing efficiency programs, (4) shipments information, (5) market and industry trends,
and (6) technologies or design options that could improve the energy efficiency of
consumer pool heaters. The key findings of DOE’s market assessment are summarized in
the following sections. See chapter 3 of the final rule TSD for further discussion of the

market and technology assessment.



1. Product Classes

When evaluating and establishing energy conservation standards, DOE may
establish separate standards for a group of covered products (i.e., establish a separate
product class) if DOE determines that separate standards are justified based on the type of
energy used, or if DOE determines that a product’s capacity or other performance-related
feature justifies a different standard. (42 U.S.C. 6295(q)) In making a determination
whether a performance-related feature justifies a different standard, DOE must consider
such factors as the utility of the feature to the consumer and other factors DOE

determines are appropriate. (/d.)

Under EPCA, pool heaters are covered products. (42 U.S.C. 6292(a)(11)) EPCA
defines “pool heater” as an appliance designed for heating nonpotable water contained at
atmospheric pressure, including heating water in swimming pools, spas, hot tubs and
similar applications. (42 U.S.C. 6291(25)) This includes electric pool heaters, gas-fired
pool heaters, and oil-fired pool heaters. However, energy conservation standards have
been previously established only for gas-fired pool heaters.?? In this final rule, DOE
establishes definitions for gas-fired pool heaters, electric pool heaters, electric spa
heaters, and oil-fired pool heaters; establishes new energy conservation standards for
electric pool heaters; and for gas-fired pool heaters, translates the existing standard from
the E; metric to an equivalent level in terms of the TE; metric and amends the energy
conservation standards. DOE has not analyzed potential standards for oil-fired pool
heaters because they comprise a very small market share and such standards would result
in very little energy savings. DOE also did not perform energy conservation standards

analysis for electric spa heaters, as DOE was unable to identify technology options

22 EPCA prescribed a minimum thermal efficiency of pool heaters and initially defined thermal efficiency
of pool heaters only in the context of test conditions for gas-fired pool heaters. (See 42 U.S.C. 6295(¢e)(2)
and 42 U.S.C. 6291(26))



available to improve the efficiency of such products. Accordingly, DOE is not
establishing standards for these products in this final rule.

As discussed in the April 2022 NOPR, some commenters responding to the
March 2015 RFI suggested DOE consider atmospherically vented gas-fired pool heaters
separately from fan-assisted gas-fired pool heaters or to consider condensing and non-
condensing products separately. 87 FR 22640, 22653. As previously noted by DOE, the
standard for gas-fired pool heaters proposed in the April 2022 NOPR, and adopted in this
final rule, can be achieved by atmospherically vented and/or non-condensing gas-fired
pool heaters.

In the March 2015 RFI, DOE sought comment on whether capacity or other
performance related features that may affect efficiency would justify the establishment of
consumer pool heater product classes that would be subject to different energy
conservation standards. Specifically, DOE sought comment on whether heat pump
technology was a viable design for applications which typically utilize electric resistance
pool heaters. 80 FR 15922, 15925. As discussed in the April 2022 NOPR, some
commenters recommended DOE create separate product classes for electric resistance
and electric heat pump pool heaters, and others urged DOE to regulate both under one
product class covering all electric pool heaters. 87 FR 22640, 22654. In the April 2022
NOPR, DOE noted that although heat pump pool heaters perform best when operating
within an environment with high air temperature and high air humidity, they are
nonetheless capable of operating effectively in cooler climates during the swimming
season. Additionally, rare cases in which the ambient temperature is too low for the heat
pump pool heater to work effectively could be accommodated through the incorporation
of electric resistance backup elements. Therefore, DOE proposed to maintain a single

product class for electric pool heaters. /d.



In response to the April 2022 NOPR, the Joint Advocates stated their support of a
single product class for all electric pool heaters because electric resistance heaters
provide no unique utility. (Joint Advocates, No. 13 at p. 1-2) The CA IOUs also agreed
with DOE that separate product classes for electric resistance and electric heat pump pool
heaters are not justified. (CA IOUs, No. 16 at p. 6) DOE received no other comments in
response to the April 2022 NOPR on this issue and, for the reasons discussed, maintains a
single product class for electric pool heaters in this final rule.

In the April 2022 NOPR, DOE proposed definitions for electric pool heaters (note
that “electric spa heater” is defined later in this section), gas-fired pool heaters, and oil-
fired pool heaters. 87 FR 22640, 22656. The proposed definitions were as follows:

Electric pool heater means a pool heater other than an electric spa heater that uses

electricity as its primary energy source.

Gas-fired pool heater means a pool heater that uses gas as its primary energy

source.

Oil-fired pool heater means a pool heater that uses oil as its primary energy

source.

In response to the April 2022 NOPR, BWC agreed with DOE’s proposal to clarify
regulations by adding a definition for “gas-fired pool heater” at 10 CFR 430.2. (BWC,
No. 12 atp. 2) AHRI and PHTA stated their general agreement with DOE’s proposed
definitions, but urged the Department to create separate definitions for electric heat pump
and electric resistance pool heaters, and provided a recommended definition for electric
heat pump pool heaters. (AHRI and PHTA, No. 20 at p. 4)

DOE acknowledges that there are differences in the components and operation of
electric resistance pool heaters and electric heat pump pool heaters. However, because

DOE is maintaining one product class for all electric pool heaters, there is no need to



distinguish between these two types of electric pool heaters. As such, DOE adopts the

definitions above as proposed in the April 2022 NOPR.

The definition of an electric pool heater adopted by this final rule specifically
excludes pool heaters meeting the definition of an “electric spa heater”. In the April 2022
NOPR, DOE explained that lower capacity?? electric heaters used to heat water in spas
are a covered product by virtue of being within EPCA’s definition of pool heater. 87 FR
22640, 22654-22656; (see 42 U.S.C. 6291(25).) In addition, DOE noted in the April
2022 NOPR that electric spa heaters are often incorporated into the construction of a self-
contained spa or hot tub, resulting in the heater performing its major function (heating
spa water) in an environment that would preclude the use of higher efficiency
technologies (heat pump) and manufacturers instead rely on electric resistance heating
elements. Therefore, DOE determined that heat pump technology is not a viable option
for electric spa heaters designed for use within a self-contained portable electric spa
because a heat pump cannot be readily incorporated into the construction of a spa or hot
tub. However, DOE also determined that heat pump technology is a viable option for
heating a spa or hot tub if the heater is separate from the construction of the hot tub or spa
(i.e., non-self-contained as defined in section 1 of ANSI/APSP/International Code
Council Standard 6-2013, “American National Standard for Residential Portable Spas
and Swim Spas”). Therefore, in the April 2022 NOPR, DOE proposed to define “electric
spa heater” as follows:

Electric spa heater means a pool heater that (1) uses electricity as its primary

energy source; (2) has an output capacity (as measured according to appendix P to

23 In this case, “lower-capacity” means an input rating of less than 11 kW. DOE identified 11 kW as being
a typical output capacity below which electric resistance heaters are integrated in spas based on its
assessment of the market performed for the October 2015 NODA. 80 FR 65169. This threshold was also
suggested by a commenter responding to the March 2015 RFI. 87 FR 22640, 22655.



subpart B of part 430) of 11 kW or less; and (3) is designed to be installed within

a portable electric spa.

87 FR 22640, 22656.

In the April 2022 NOPR, DOE also proposed a definition for “portable electric
spa,” because at that time, DOE had not codified such a definition.

Portable electric spa means a self-contained, factory-built spa or hot tub in which
all control, water heating and water circulating equipment is an integral part of the
product. Self-contained spas may be permanently wired, or cord connected.

87 FR 22640, 22656.

Commenting in response to the April 2022 NOPR, the CA 10Us stated their
agreement with DOE’s decision to exclude electric spa heaters from this rulemaking due
to differences in consumer utility, but suggested DOE modify the definition for electric
spa heater by replacing the phrase “to be installed” with “and marketed for use as an
electric pool heater.” The CA 10Us explained that “designed and marketed”” means that
the equipment is designed to fulfill the indicated application and, when distributed in
commerce, is marketed for that application, with the designation on the packaging and
any publicly available documents, citing a definition from 10 CFR 431.462 (related to
DOE’s regulations for commercial pumps). (CA IOUs, No. 16 at pp. 5-6)

Rheem recommended aligning the definitions for portable electric spas from the
coverage determination for portable electric spas (Docket No. EERE-2022-BT-DET-
0006) and the NOPR prior to the publication of either the final portable electric spa
determination or consumer pool heaters standards final rule. (Rheem, No. 19 at p. 3)
AHRI and PHTA sought clarification on whether swim spas are captured within the

definition of portable electric spas. (AHRI and PHTA, No. 20 at p. 4)



On September 2, 2022, DOE published a final determination (“September 2022
Final Determination”) that established portable electric spas as a covered consumer
product and included the following definition to be codified in 10 CFR 430.2:

Portable electric spa means a factory-built electric spa or hot tub, supplied with
equipment for heating and circulating water at the time of sale or sold separately for
subsequent attachment.

87 FR 54123, 54129.

This newly established definition is substantively the same as the one DOE
proposed in the April 2022 NOPR and thus, DOE is not adopting any amendments to that
definition in this final rule.

In response to the comment from AHRI and PHTA, DOE notes that swim spas
are captured by the newly established definition for portable electric spa to the extent that
they meet the description included in the definition. DOE also notes that portable electric
spas are not within the scope of this rulemaking and will not be subject to the energy
conservation standards adopted in this final rule. DOE appreciates the suggested
definitional change for electric spa heaters from the CA IOUs but notes that the cited
definition for commercial pumps is not relevant to consumer products, including electric
spa heaters, a type of consumer pool heater. EPCA defines a consumer product, in
relevant part, as any article of a type which, to any significant extent, is distributed in
commerce for personal use or consumption by individuals; without regard to whether
such article of such type is in fact distributed in commerce for personal use or
consumption by an individual. (42 U.S.C. 6291(1)) As such, the design of an electric
spa heater is sufficient to determine whether the product is a covered consumer product;
coverage does not hinge on how the product is marketed. For this reason, DOE is not
incorporating the language suggested by the CA IOUs in the definition of “electric spa

heater” in this final rule.



Hayward suggested that DOE define pool heaters by technology (e.g., gas-fired,
air vapor compression heating/cooling, ground-source vapor compression
heating/cooling, absorption heating/cooling, electric resistance) because different

technology types correspond to different applications. (Hayward, No. 17 at pp. 3-—4)

In response the suggestion from Hayward, DOE notes that EPCA provides that
product classes shall be defined if the Secretary determines that covered products with
the class consume a different kind of energy from that consumed by other covered
products within such type (or class); or have a capacity or other performance-related
feature which other products within such type (or class) do not have and such feature
justifies a higher or lower standard from that which applies (or will apply) to other
products within such type (or class). (42 U.S.C. 6295(q)(1)) Accordingly, DOE is
adopting separate definitions and analyzed different energy conservation standards for
gas-fired and electric pool heaters, which consume different kinds of energy. However,
among the technologies listed by Hayward that consume electricity, DOE was unable to
identify, nor did Hayward suggest, a correlation between technology type and capacity or
other performance-related feature that would constitute a “feature” under 42 U.S.C.
6295(q)(1). Therefore, DOE is declining to additionally define consumer pool heater
products by technology type.

In the April 2022 NOPR, DOE proposed a definition for output capacity along
with equations for its calculation for electric pool and spa heaters to be incorporated in
the consumer pool heaters test procedure at appendix P. The proposed calculation for
output capacity for an electric pool or spa heater utilizes measurements already taken for
other calculations in appendix P and therefore DOE would not consider the provision to
result in any additional test procedure burden. 87 FR 22640, 22656. DOE proposed to

define output capacity for electric pool and spa heaters as follows:



Output capacity for an electric pool or spa heater means the maximum rate at

which energy is transferred to the water.

DOE proposed separate equations for the calculation of output capacity of an
electric resistance pool heater and electric heat pump pool heater. 87 FR 22640, 22656.
For electric pool heaters that rely on electric resistance heating elements, DOE proposed

that the output capacity be calculated as:

Qouter =k * W * (T — Tii) * (60 /30)

where k is the specific heat of water, W is the mass of water collected during the test, Ty,
is the average outlet water temperature recorded during the primary test, T; is the
average inlet water temperature record during the primary test, all as defined in section
11.1 of ASHRAE 146, and (60/30) is the conversion factor to convert the output capacity

measured during the 30-minute test to output capacity per hour.

DOE proposed that the output capacity of an electric pool heater that uses heat

pump technology be calculated as:

Qoutup =k * W * (Topp — Tinp) * (60 / tip)

where k is the specific heat of water, W is the mass of water collected during the test, Tp,
is the average outlet water temperature during the standard rating test, Tj, is the average
inlet water temperature during the standard rating test, all as defined in section 11.2 of
ASHRAE 146, and typ is the elapsed time of data recording during the thermal efficiency
test on electric heat pump pool heater, as defined in section 9.1 of ASHRAE 146, in

minutes. 87 FR 22640, 22656.



DOE did not receive any comments pertaining to the definition and calculations
for output capacity proposed in the April 2022 NOPR and therefore will adopt them, as
proposed, in this final rule.

In the April 2022 NOPR, DOE tentatively determined that the creation of a
separate product class for heat pump pool heaters with cooling capability was not
necessary, and requested comment on its assumption that electric pool heaters with
cooling capabilities do not suffer diminished efficiency performance in heating mode. 87
FR 22640, 22655-22656.

Responding to the April 2022 NOPR, Hayward commented that heat pump pool
heaters with heating and cooling need to have some efficiency offset to accommodate
additional system components that affect efficiency in heating mode; the alternatives to
heat pumps with cooling include evaporative coolers, which consume both energy and
water, and are not currently regulated by DOE. (Hayward, No. 17 at p. 1) AHRI and
PHTA stated that the efficiency and performance for a heat pump with cooling
capabilities should be evaluated independently, as the pressure drop from the reversing
valve could have negative impacts on overall performance compared to a similar model
without cooling capabilities. (AHRI and PHTA, No. 20 at p. 3) Hayward commented
that heat pump pool heaters that have both heating and cooling capabilities suffer
diminished efficiency performance in heating mode due to pressure drops from the
reversing valve and heat exchanger designs. Therefore, Hayward argued that the
standards for heat pumps with heating and cooling should be lower than those for
heating-only heat pumps. (Hayward, No. 17 at p. 3) Rheem stated that its heat pump
pool heaters with cooling capability experience minimal effect on efficiency performance
when in heating mode, but any difference is captured in performance ratings. (Rheem,

No. 19 atp. 3)



DOE’s market assessment performed for this rulemaking included both heating-
only and heating- and cooling-capable consumer pool heaters. Of the models DOE
identified, differences in COP are negligible between the heating- and cooling-capable
pool heaters and the heating-only pool heaters. As such, DOE maintains that the creation
of a separate product class for heat pump pool heaters with cooling capability is not

warranted and does not establish one in this final rule.

2. Technology Options

In the April 2022 NOPR, DOE identified nine technology options for electric pool
heaters and eight technology options for gas-fired pool heaters that would be expected to
improve the efficiency as measured by DOE test procedure. 87 FR 22640, 22656-22657.

Table I'V.1 below lists all technology options identified.

Table IV.1 Technology Options Identified for the April 2022 NOPR
Technology Option Electric Pool Heater Gas-Fired Pool Heater

X
X

Insulation improvements
Control improvements

Heat pump technology

Heat exchanger improvements
Compressor improvements
Expansion valve improvements
Fan improvements
Condensing heat exchanger
Electronic ignition systems
Switch mode power supply
Seasonal off switch
Condensing pulse combination
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In the April 2022 NOPR, DOE discussed comments it received from interested
parties requesting the Department consider fan motor improvements as a technology
option to improve efficiency at multiple load conditions. DOE noted that these
improvements are unlikely to yield improvements because heat pump pool heaters

operate at full capacity to satisfy the call for heat. H