RECo
W RECop
SN

LITTERA
SCRIPTA
MANET
7) E—
S £
g 33

FEDERAL REGISTER

Vol. 76 Monday,
No. 123 June 27, 2011
Part Il

Department of Energy

10 CFR Part 430

Energy Conservation Program: Energy Conservation Standards for
Residential Furnaces and Residential Central Air Conditioners and Heat
Pumps; Final Rule and Proposed Rule



37408

Federal Register/Vol.

76, No. 123 /Monday, June 27, 2011/Rules and Regulations

DEPARTMENT OF ENERGY

10 CFR Part 430

[Docket Number EERE-2011-BT-STD-
0011]

RIN 1904-AC06

Energy Conservation Program: Energy
Conservation Standards for
Residential Furnaces and Residential
Central Air Conditioners and Heat
Pumps

AGENCY: Office of Energy Efficiency and
Renewable Energy, Department of
Energy.

ACTION: Direct final rule.

SUMMARY: The Energy Policy and
Conservation Act of 1975 (EPCA), as
amended, prescribes energy
conservation standards for various
consumer products and certain
commercial and industrial equipment,
including residential furnaces and
residential central air conditioners and

heat pumps. EPCA also requires the U.S.

Department of Energy (DOE) to
determine whether more-stringent,
amended standards for these products
would be technologically feasible and
economically justified, and would save
a significant amount of energy. In this
direct final rule, DOE adopts amended
energy conservation standards for
residential furnaces and for residential

central air conditioners and heat pumps.

A notice of proposed rulemaking that
proposes identical energy efficiency
standards is published elsewhere in this
issue of the Federal Register. If DOE
receives adverse comment and
determines that such comment may
provide a reasonable basis for
withdrawing the direct final rule, this
final rule will be withdrawn, and DOE
will proceed with the proposed rule.
DATES: The direct final rule is effective
on October 25, 2011 unless adverse
comment is received by October 17,
2011. If adverse comments are received
that DOE determines may provide a
reasonable basis for withdrawal of the
direct final rule, a timely withdrawal of
this rule will be published in the
Federal Register. If no such adverse
comments are received, compliance
with the standards in this final rule will
be required on May 1, 2013 for non-
weatherized gas furnaces, mobile home
gas furnaces, and non-weatherized oil
furnaces; and January 1, 2015 for
weatherized gas furnaces and all central
air conditioner and heat pump product
classes.

ADDRESSES: Any comments submitted
must identify the direct final rule for
Energy Conservation Standards for

Residential Furnaces, Central Air
Conditioners, and Heat Pumps, and
provide the docket number EERE-2011—
BT-STD-0011 and/or regulatory
information number (RIN) 1904—-ACO06.
Comments may be submitted using any
of the following methods:

1. Federal eRulemaking Portal: http://
www.regulations.gov. Follow the
instructions for submitting comments.

2. E-mail: ResFurnaceAC-2011-5td-
0011@ee.doe.gov. Include Docket
Numbers EERE-2011-BT-STD-0011
and/or RIN number 1904—-ACO06 in the
subject line of the message.

3. Mail: Ms. Brenda Edwards, U.S.
Department of Energy, Building
Technologies Program, Mailstop EE-2],
1000 Independence Avenue, SW.,
Washington, DC 20585-0121. If
possible, please submit all items on a
CD, in which case it is not necessary to
include printed copies.

4. Hand Delivery/Courier: Ms. Brenda
Edwards, U.S. Department of Energy,
Building Technologies Program, 950
L’Enfant Plaza, SW., Suite 600,
Washington, DC 20024. Telephone:
(202) 586—2945. If possible, please
submit all items on a CD, in which case
it is not necessary to include printed
copies.

No telefacsimilies will be accepted.
For detailed instructions on submitting
comments and additional information
on the rulemaking process, see section
VII of this document (Public
Participation).

Docket: The docket is available for
review at http://www.regulations.gov,
including Federal Register notices,
framework documents, public meeting
attendee lists and transcripts,
comments, and other supporting
documents/materials. All documents in
the docket are listed in the http://
www.regulations.gov index. However,
not all documents listed in the index
may be publicly available, such as
information that is exempt from public
disclosure.

A link to the docket Web page can be
found at: http://www.regulations.gov/#!
docketDetail;dct=FR +PR+++SR+PS;
rpp=50;s0=DESC;sb=posted
Date;po=0;D=EERE-2011-BT-STD-0011.

The http://www.regulations.gov Web
page contains simple instructions on
how to access all documents, including
public comments, in the docket. See
section VII for further information on
how to submit comments through
http://www.regulations.gov.

For further information on how to
submit or review public comments, or
view hard copies of the docket in the
Resource Room, contact Ms. Brenda
Edwards at (202) 586—2945 or by e-mail:
Brenda.Edwards@ee.doe.gov.

FOR FURTHER INFORMATION CONTACT:

Mr. Mohammed Khan (furnaces) or Mr.
Wesley Anderson (central air
conditioners and heat pumps), U.S.
Department of Energy, Office of
Energy Efficiency and Renewable
Energy, Building Technologies
Program, EE-2], 1000 Independence
Avenue, SW., Washington, DC 20585—
0121. Telephone: (202) 586—7892 or
(202) 586-7335. E-mail:
Mohammed.Khan@ee.doe.gov or
Wes.Anderson@ee.doe.gov.

Mr. Eric Stas or Ms. Jennifer Tiedeman,
U.S. Department of Energy, Office of
the General Counsel, GC-71, 1000
Independence Avenue, SW.,
Washington, DC 20585-0121.
Telephone: (202) 586—9507 or (202)
287-6111. E-mail:
Eric.Stas@hq.doe.gov or
Jennifer.Tiedeman@hq.doe.gov.
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I. Summary of the Direct Final Rule

A. The Energy Conservation Standard
Levels

Title III, Part B * of the Energy Policy
and Conservation Act of 1975 (EPCA or

the Act), Public Law 94-163 (42 U.S.C.
62916309, as codified), established the
Energy Conservation Program for
Consumer Products Other Than
Automobiles. Pursuant to EPCA, any
new or amended energy conservation
standard that DOE prescribes for certain
products, such as the residential
furnaces (furnaces) and residential
central air conditioners and central air
conditioning heat pumps (air
conditioners and heat pumps) 2 that are
the subject of this rulemaking, shall be
designed to ‘“achieve the maximum
improvement in energy efficiency * * *
which the Secretary determines is
technologically feasible and
economically justified.” (42 U.S.C.
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)) In accordance with
these and other statutory provisions
discussed in this notice, DOE adopts
amended energy conservation standards
for furnaces and central air conditioners
and heat pumps. The standards for
energy efficiency are shown in Table I.1,
and the standards for standby mode and
off mode 3 are shown in Table I.2. These
standards apply to all products listed in
Table 1.1 and manufactured in, or
imported into, the United States on or
after May 1, 2013, for non-weatherized
gas and oil-fired furnaces and mobile
home gas furnaces, and on or after
January 1, 2015, for weatherized
furnaces and central air conditioners
and heat pumps.

TABLE |.1—AMENDED ENERGY CONSERVATION STANDARDS FOR FURNACE, CENTRAL AIR CONDITIONER, AND HEAT PUMP

ENERGY EFFICIENCY

Product class

National standards

Northern Region ** standards

Residential Furnaces *

Non-weatherized gas
Mobile home gas
Non-weatherized oil-fired ..
Weatherized gas
Mobile home oil-fired #*
Weatherized oil-fired #*
Electric #*

Product class

Split-system air conditioners

Split-system heat pumps
Single-package air conditioners *+
Single-package heat pumps
Small-duct, high-velocity systems

Space-constrained products—air conditioners #*
Space-constrained products—heat pumps **

..................................... AFUE = 80% AFUE = 90%.
..................................... AFUE = 80% AFUE = 90%.
AFUE = 83% ... AFUE = 83%.
AFUE = 81% ... AFUE = 81%.
..................................... AFUE = 75% AFUE = 75%.
..................................... AFUE = 78% AFUE = 78%.
..................................... AFUE = 78% AFUE = 78%.
: Southeastern Region 't Southwestern Region *
National standards standardsg standards 9
Central Air Conditioners and Heat Pumps *
............. SEER =13 .......ceeveeveeeeee. | SEER =14 ....................... | SEER = 14,
EER = 12.2 (for units with
a rated cooling capacity
less than 45,000 Btu/h).
EER = 11.7 (for units with
a rated cooling capacity
equal to or greater than
45,000 Btu/h).
............. SEER = 14 SEER = 14 SEER = 14.
HSPF =82 .. HSPF =82 ... HSPF = 8.2.
............. SEER = 14 SEER = 14 SEER = 14.
EER = 11.0.
............. SEER = 14 SEER = 14.
HSPF = 8.0 HSPF = 8.0.
............. SEER =13 ... SEER = 13.
HSPF =7.7 .. HSPF = 7.7.
SEER =12 ... SEER = 12.
............. SEER =12 ... SEER = 12.
HSPF = 7.4 HSPF = 7.4.

* AFUE is annual fuel utilization efficiency.

**The Northern region for furnaces contains the following States: Alaska, Colorado, Connecticut, Idaho, lllinois, Indiana, lowa, Kansas, Maine,
Massachusetts, Michigan, Minnesota, Missouri, Montana, Nebraska, New Hampshire, New Jersey, New York, North Dakota, Ohio, Oregon,
Pennsylvania, Rhode Island, South Dakota, Utah, Vermont, Washington, West Virginia, Wisconsin, and Wyoming.

1For editorial reasons, upon codification in the
U.S. Code, Part B was redesignated Part A.

2 “Residential central air conditioner” is a
product that provides cooling only. It is often
paired with a separate electric or gas furnace.
“Residential central air conditioning heat pump” is
a product that provides both cooling and heating,
with the cooling provided in the same manner as

a residential central air conditioner and the heating
provided by a heat pump mechanism. In this
document, “residential central air conditioners and
central air conditioning heat pumps” are referred to
collectively as “central air conditioners and heat
pumps,” and separately as “air conditioners”
(cooling only) and “heat pumps” (both cooling and
heating), respectively.

3In this rule, DOE is changing the nomenclature
for the standby mode and off mode power
consumption metrics for furnaces from those in the
furnace and boiler test procedure final rule
published on October 20, 2010. 75 FR 64621. DOE
is renaming the Psg and Popr metrics as Pw,sg and
Pw.orr, respectively. However, the substance of
these metrics remains unchanged.
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T SEER is Seasonal Energy Efficiency Ratio; EER is Energy Efficiency Ratio; HSPF is Heating Seasonal Performance Factor; and Btu/h is Brit-

ish thermal units per hour.

tt The Southeastern region for central air conditioners and heat pumps contains the following States: Alabama,, Arkansas, Delaware, Florida,
Georgia, Hawaii, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, and Virginia, and

the District of Columbia.

#The Southwestern region for central air conditioners and heat pumps contains the States of Arizona, California, Nevada, and New Mexico.
# DOE is not amending energy conservation standards for these product classes in this rule.

TABLE |.2—AMENDED ENERGY CONSERVATION STANDARDS FOR FURNACE, CENTRAL AIR CONDITIONER, AND HEAT PUMP

STANDBY MODE AND OFF MODE*

Product class

Standby mode and off
mode standard levels

Residential Furnaces*

NON-WEALNEIZEA GAS ... ieieiii ettt et e e et e e st et e e ae e e e e s ee e e s ne e e e s s e e e saneeesamneeeesneeeannneeeannneeennee
1Y/ [) T (=3 g o]0 4 =T F= T ST RROTRRPPPRPRN
NON-WEAhENZEA OII-fIFEA ... .ottt e s r e r e e r e e e e s resmeennesmeennennees
MODIIE NOME OII-fITEA ... et r e r e e s e e e e nr e e e e e e e e nneeneenne e nennean

[ =T o2 4 o2 SR

PW,SB = 10 watts.
Pw.orr = 10 watts.
PW,SB = 10 watts.
Pw.orr = 10 watts.
PW,SB =11 watts.
PW,OFF =11 watts.
PW,SB =11 watts.
PW,OFF =11 watts.
PW,SB = 10 watts.
PW,OFF = 10 watts.

Central Air Conditioners and Heat Pumps ¥

Product class

Off mode standard levels i+

Split-syStem @ir CONAIIONETS .........oouiiiiiii e e s e e e e e e e e e e sne s

Split-system heat pumps ............
Single-package air conditioners .

Single-package heat pumps

Small-duct, high-velocity systems
Space-constrained air conditioners ...

Space-CoNSraiNed NEATL PUMPS .......iiiiiiiii ittt a e b st e e bt e e bt e eae e s teesae e e b e e aaaeenbeenateenne s

Pwy()]:]: = 30 watts.
PW.OFF = 33 watts.
Pwy()]:]: = 30 watts.
PW.OFF = 33 watts.
Pwy()]:]: = 30 watts.
PW.OFF = 30 watts.
Pwy()]:]: = 33 watts.

*Pw.ss is standby mode electrical power consumption, and Pw orr is off mode electrical power consumption. For furnaces, DOE is proposing
to change the nomenclature for the standby mode and off mode power consumption metrics for furnaces from those in the furnace and boiler
test procedure final rule published on October 20, 2010. 75 FR 64621. DOE is renaming the Psg and Porr metrics as Pw sg and Pw orr, respec-
tively. However, the substance of these metrics remains unchanged.

**Standby mode and off mode energy consumption for weatherized gas and oil-fired furnaces is regulated as a part of single-package air con-
ditioners and heat pumps, as discussed in section IIl.E.1.

Pw.orr is off mode electrical power consumption for central air conditioners and heat pumps.

t*DOE is not adopting a separate standby mode standard level for central air conditioners and heat pumps, because standby mode power
consumption for these products is already regulated by SEER and HSPF.

B. Benefits and Costs to Consumers

The projected economic impacts of
the standards in this rule on individual
consumers are generally positive. For
the standards on energy efficiency, the
estimated average life-cycle cost (LCC) 4
savings for consumers are $155 for non-
weatherized gas furnaces in the
northern region, $419 for mobile home
gas furnaces in the northern region, and
$15 for non-weatherized oil-fired
furnaces at a national level. (The
standards in this rule on energy
efficiency would have no impact for
consumers of non-weatherized gas
furnaces and mobile home gas furnaces
in the southern region.) The estimated
LCC savings for consumers are $93 and

4The LCC is the total consumer expense over the
life of a product, consisting of purchase and
installation costs plus operating costs (expenses for
energy use, maintenance, and repair). To compute
the operating costs, DOE discounts future operating
costs to the time of purchase and sums them over
the lifetime of the product.

$107 for split system air conditioners
(coil only) in the hot-humid and hot-dry
regions,® respectively; $89 and $101 for
split system air conditioners (blower
coil) in the hot-humid and hot-dry
regions, respectively; $102 and $175 for
split system heat pumps in the hot-
humid and hot-dry regions,
respectively, and $4 for the rest of the
country; $37 for single package air
conditioners in the entire country; and
$104 for single package heat pumps in
the entire country.® For small-duct,

5 Throughout this notice, the terms “hot-humid”
and “hot-dry”” are used interchangeably with the
terms “‘southeastern” and ‘“‘southwestern,”
respectively, when referring to the two southern
regions for central air conditioners and heat pumps.

6 For single-package air conditioners and single-
package heat pumps, DOE has analyzed the regional
standards on a national basis because the standard
would be identical in each region. Additionally,
given the low level of shipments of these products,
DOE determined that an analysis of regional
standards would not produce significant differences
in comparison to a single national standard.

high-velocity systems, no consumers
would be impacted by the standards in
this rule.

For the national standards in this rule
on standby mode and off mode power,
the estimated average LCC savings for
consumers are $2 for non-weatherized
gas furnaces, $0 for mobile home gas
furnaces and electric furnaces, $1 for
non-weatherized oil-fired furnaces, $84
for split system air conditioners (coil
only), $40 for split system air
conditioners (blower coil), $9 for split
system heat pumps, $41 for single
package air conditioners, $9 for single
package heat pumps and $37 for small-
duct, high-velocity (SDHV) systems.

C. 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
(2010 through 2045). Using a real
discount rate of 8.0 percent, DOE
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estimates that the INPV for
manufacturers of furnaces, central air
conditioners, and heat pumps in the
base case (without amended standards)
is $8.50 billion in 2009$. For the
standards in this rule on energy
efficiency, DOE expects that
manufacturers may lose 5.6 to

10.6 percent of their INPV, or
approximately $0.48 billion to $0.90
billion. For the standards in this rule on
standby mode and off mode power, DOE
expects that manufacturers may lose up
to

2.9 percent of their INPV, or
approximately $0.25 billion.

D. National Benefits

DOE’s analyses indicate that the
standards in this rule for energy
efficiency and standby mode and off
mode power would save a significant
amount of energy—an estimated 3.36 to
4.38 quads of cumulative energy in
2013-2045 for furnaces and in 2015—
2045 for central air conditioners and
heat pumps.? This amount is comprised
of savings of 3.20 to 4.22 quads for the
standards in this rule on energy
efficiency and 0.16 quads for the
standards in this rule on standby mode
and off mode power. The total amount
is approximately one-fifth of the amount
of total energy used annually by the U.S.
residential sector. In addition, DOE
expects the energy savings from the
standards in this rule to eliminate the
need for approximately 3.80 to 3.92
gigawatts (GW) of generating capacity by
2045.

The cumulative national net present
value (NPV) of total consumer costs and
savings of the standards in this rule for
products shipped in 2013-2045 for
furnaces and in 2015-2045 for central
air conditioners and heat pumps, in
20098$, ranges from $4.30 billion to
$4.58 billion (at a 7-percent discount
rate) to $15.9 billion to $18.7 billion (at
a 3-percent discount rate).2 This NPV is
the estimated total value of future
operating-cost savings during the
analysis period, minus the estimated
increased product costs (including
installation), discounted to 2011.

7DOE has calculated the energy savings over a
period that begins in the year in which compliance
with the proposed standards would be required (as
described in the text preceding Table I.1) and
continues through 2045. DOE used the same end
year (2045) for both types of products to be
consistent with the end year that it used in
analyzing other standard levels that it considered.
See section IV.G of this notice for further
discussion.

8DOE uses discount rates of 7 and 3 percent
based on guidance from the Office of Management
and Budget (OMB Circular A—4, section E (Sept. 17,
2003)). See section IV.G of this notice for further
information.

In addition, the standards in this rule
would have significant environmental
benefits. The energy savings would
result in cumulative greenhouse gas
emission reductions of 113 million to
143 million metric tons (Mt) @ of carbon
dioxide (CO5) in 2013—-2045 for furnaces
and in 2015-2045 for central air
conditioners and heat pumps. During
this period, the standards in this rule
would also result in emissions
reductions of 97 to 124 thousand tons of
nitrogen oxides (NOx) and 0.143 to
0.169 ton of mercury (Hg).1° DOE
estimates the present monetary value of
the total CO, emissions reductions is
between $0.574 billion and
$11.8 billion, expressed in 2009$ and
discounted to 2011 using a range of
discount rates (see notes to Table 1.3).
DOE also estimates the present
monetary value of the NOx emissions
reductions, expressed in 2009$ and
discounted to 2011, is between
$12.7 million and $169 million at a 7-
percent discount rate, and between
$30.7 million and $403 million at a 3-
percent discount rate.1

The benefits and costs of the
standards in this rule can also be
expressed in terms of annualized values.
The annualized monetary values are the
sum of: (1) The annualized national
economic value, expressed in 2009$, of
the benefits from operating products
that meet the standards in this rule
(consisting primarily of operating cost
savings from using less energy, minus
increases in equipment purchase costs,
which is another way of representing
consumer NPV), and (2) the monetary
value of the benefits of emission
reductions, including CO, emission
reductions.?? The value of the CO»

9 A metric ton is equivalent to 1.1 short tons.
Results for NOx and Hg are presented in short tons.

10DOE calculates emissions reductions relative to
the most recent version of the Annual Energy
Outlook (AEO) Reference case forecast. As noted in
section 15.2.4 of TSD chapter 15, this forecast
accounts for regulatory emissions reductions
through 2008, including the Clean Air Interstate
Rule (CAIR, 70 FR 25162 (May 12, 2005)), but not
the Clean Air Mercury Rule (CAMR, 70 FR 28606
(May 18, 2005)). Subsequent regulations, including
the currently proposed CAIR replacement rule, the
Clean Air Transport Rule (75 FR 45210 (Aug. 2,
2010)), do not appear in the forecast.

11 DOE is aware of multiple agency efforts to
determine the appropriate range of values used in
evaluating the potential economic benefits of
reduced Hg emissions. DOE has decided to await
further guidance regarding consistent valuation and
reporting of Hg emissions before it once again
monetizes Hg emissions reductions in its
rulemakings.

12DOE used a two-step calculation process to
convert the time-series of costs and benefits into
annualized values. First, DOE calculated a present
value in 2011, the year used for discounting the
NPV of total consumer costs and savings, for the
time-series of costs and benefits using discount
rates of three and seven percent for all costs and

reductions, otherwise known as the
Social Cost of Carbon (SCC), is
calculated using a range of values per
metric ton of CO, developed by a recent
interagency process. The monetary costs
and benefits of cumulative emissions
reductions are reported in 2009$ to
permit comparisons with the other costs
and benefits in the same dollar units.
The derivation of the SCC values is
discussed in further detail in section
IV.M.

Although combining the values of
operating savings and CO, emission
reductions provides a useful
perspective, two issues should be
considered. First, the national operating
savings are domestic U.S. consumer
monetary savings that occur as a result
of market transactions, whereas the
value of CO; reductions is based on a
global value. Second, the assessments of
operating cost savings and CO; savings
are performed with different methods
that use quite different time frames for
analysis. The national operating cost
savings is measured for the lifetime of
products shipped in 2013-2045 for
furnaces and 2015-2045 for central air
conditioners and heat pumps. The SCC
values, on the other hand, reflect the
present value of future climate-related
impacts resulting from the emission of
one metric ton of carbon dioxide in each
year. These impacts continue well
beyond 2100.

Estimates of annualized benefits and
costs of the standards in this rule for
furnace, central air conditioner, and
heat pump energy efficiency are shown
in Table I.3. The results under the
primary estimate are as follows. Using a
7-percent discount rate for consumer
impacts and the SCC series that has a
value of $22.1/ton in 2010 (in 2009$),
the cost of the standards in this rule is
$527 million to $773 million per year in
increased equipment costs, while the
annualized benefits are $837 million to
$1106 million per year in reduced
equipment operating costs, $140 million
to $178 million in CO, reductions, and
$5.3 million to $6.9 million in reduced
NOx emissions. In this case, the net
benefit amounts to $456 million to $517
million per year. DOE also calculated
annualized net benefits using a range of
potential electricity and equipment
price trend forecasts. Given the range of

benefits except for the value of CO> reductions. For
the latter, DOE used a range of discount rates, as
shown in Table I.3. From the present value, DOE
then calculated the fixed annual payment over a
32-year period, starting in 2011 that yields the same
present value. The fixed annual payment is the
annualized value. Although DOE calculated
annualized values, this does not imply that the
time-series of cost and benefits from which the
annualized values were determined would be a
steady stream of payments.
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modeled price trends, the range of net
benefits in this case is from $295
million to $623 million per year. The
low estimate in Table 1.3 corresponds to
a scenario with a low electricity price
trend and a constant real price trend for
equipment, while the high estimate
reflects a high electricity price trend and
a strong declining real price trend for
equipment.

Using a 3-percent discount rate for
consumer impacts and the SCC series
that has a value of $22.1/ton in 2010 (in

2009$), the cost of the standards in this
rule is $566 million to $825 million per
year in increased equipment costs,
while the benefits are $1289 million to
$1686 million per year in reduced
operating costs, $140 million to $178
million in CO, reductions, and $7.9
million to $10.2 million in reduced NOx
emissions. In this case, the net benefit
amounts to $871 million to $1049
million per year. DOE also calculated
annualized net benefits using a range of
potential electricity and equipment

price trend forecasts. Given the range of
modeled price trends, the range of net
benefits in this case is from $601
million to $1,260 million per year. The
low estimate corresponds to a scenario
with a low electricity price trend and a
constant real price trend for equipment,
while the high estimate reflects a high
electricity price trend and a strong
declining real price trend for
equipment.

TABLE |.3—ANNUALIZED BENEFITS AND COSTS OF STANDARDS FOR FURNACE AND CENTRAL AIR CONDITIONER AND HEAT

PUMP ENERGY EFFICIENCY (TSL 4)*

Discount rate

Monetized (million 2009%/year)

Primary estimate **

Low estimate ** High estimate **

Operating Cost Savings ........ccccereeeieeniieeneennne

CO; Reduction at $4.9/t7 ......
CO, Reduction at $22.1/t7 ....
CO; Reduction at $36.3/t7 ....
CO, Reduction at $67.1/t7 ..........
NOx Reduction at $2,519/ton *

TOtal 7T e

1,437 to 1,874
1,330 to 2,237

1,232 to 1,611
1,125 to 1,975

Benefits
...... 837 to 1,106 .......... | 723 t0 959 ............. | 955 to 1,258.
1,289 to 1,686 ....... 1,083 to 1,422 ....... 1,493 to 1,948.
34 t0 43 ... . | 341043 e 34 to 43.
140 to 178 .. 141 t0 178 ............. 140 to 178.
224 to 284 .. 225 to 285 ............. 224 to 284.
427 to 541 .. 428 t0 543 ............. 427 to 541.
5.3t06.9 ... 53t07.0 .ccooeuee. 5.3 to 6.9.
7.91t0 10.2 ... 7910 10.3 ............. 7.9 to 10.2.
...... 876 to 1,653 ... 762 to 1,509 .......... | 994 to 1,805.
983 to 1,290 .......... 869 to 1,144 .......... 1,100 to 1,442.

1,641 to 2,136.
1,535 to 2,499.

Costs
Incremental Product COStS .......cccceeveivieiiiieeiiienens T e 527 t0 773 ..o 574 to 840 ............. 555 to 819.
B% e 566 to 825 ............. 630 to 916 ............. 599 to 876.
Net Benefits/Costs
Total 1 oo 7% plus CO> range ..... 349 to 880 ............. 188 t0 669 ............. 438 to 986.
T% eeeecereeeiieeeeieeeeneeeann 456 to 517 ...... 295 to 305 545 to 623.
B% e 871 to 1,049 ... 601 to 695 1,042 to 1,260.
3% plus CO, range ..... 764 to 1,412 .......... 494 t0 1,059 .......... 935 to 1,623.

*The benefits and costs are calculated for products shipped in 2013-2045 for the furnace standards and in 2015-2045 for the central air con-

ditioner and heat pump standards.

**The Primary, Low, and High Estimates utilize forecasts of energy prices and housing starts from the AEO2010 Reference case, Low Eco-
nomic Growth case, and High Economic Growth case, respectively. In addition, the Low estimate uses incremental product costs that reflects
constant prices (no learning rate) for product prices, and the High estimate uses incremental product costs that reflects a declining trend (high
learning rate) for product prices. The derivation and application of learning rates for product prices is explained in section IV.F.1.

T The CO, values represent global monetized values (in 20093) of the social cost of CO, emissions in 2010 under several scenarios. The val-
ues of $4.9, $22.1, and $36.3 per metric ton are the averages of SCC distributions calculated using 5-percent, 3-percent, and 2.5-percent dis-
count rates, respectively. The value of $67.1 per ton represents the 95th percentile of the SCC distribution calculated using a 3-percent discount
rate. The value for NOx (in 2009%$) is the average of the low and high values used in DOE'’s analysis.

tt Total Benefits for both the 3-percent and 7-percent cases are derived using the SCC value calculated at a 3-percent discount rate, which is
$22.1/ton in 2010 (in 2009$). In the rows labeled as “7% plus CO- range” and “3% plus CO, range,” the operating cost and NOx benefits are
calculated using the labeled discount rate, and those values are added to the full range of CO, values.

Estimates of annualized benefits and
costs of the standards in this rule for
furnace, central air conditioner, and
heat pump standby mode and off mode
power are shown in Table 1.4. The
results under the primary estimate are
as follows. Using a 7-percent discount
rate and the SCC value of $22.1/ton in
2010 (in 2009%), the cost of the
standards in this rule is $16.4 million

per year in increased equipment costs,
while the annualized benefits are $46.5
million per year in reduced equipment
operating costs, $12.4 million in CO,
reductions, and $0.4 million in reduced
NOx emissions. In this case, the net
benefit amounts to $42.8 million per
year. Using a 3-percent discount rate
and the SCC value of $22.10/ton in 2010
(in 2009%), the cost of the standards in

this rule is $19.1 million per year in
increased equipment costs, while the
benefits are $79.3 million per year in
reduced operating costs, $12.4 million
in CO, reductions, and $0.6 million in
reduced NOx emissions. In this case, the
net benefit amounts to $73.2 million per
year.
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TABLE |.4—ANNUALIZED BENEFITS AND COSTS OF STANDARDS FOR FURNACE, CENTRAL AIR CONDITIONER, AND HEAT
PumP STANDBY MODE AND OFF MODE (TSL 2) *

Discount rate

Monetized (million 2009%$/year)

Primary estimate

*k

Low estimate **

High estimate **

Benefits
Operating Cost Savings .......ccceeereeienecieneeiene
CO, Reduction at $4.9/t1 ...cccovveverieeeceeeeseeiee
CO; Reduction at $22.1/t7 ...
CO, Reduction at $36.3/t7 ...
CO; Reduction at $67.1/tT ...ooocvveiieeeeceeeree, .
NOx Reduction at $2,519/ton .......c..cccceeeueeenenenne. TY e 0.4.
B% e 0.6.
Total T e 7% plus CO- range ..... 56.1 to 90.8.
A 65.5.
B% e 103.8.
3% plus CO, range ..... 94.3 to 129.1.
Costs
Incremental Product Costs ........ccccceevvveeecieeeenen. TY% aeeeeeeeaeeeieieeaaa e 164 s 15.2 s 17.7.
3% e 191 L, 17.6 e, 20.6.
Net Benefits/Costs
Total T 7% plus CO> range ..... 33.31t068.1 ........... 28.5t0 63.2 38.4 to 73.1.
T% e 428 ......... 38.0 .ceeuee. 47.9.
3% i 732 .......... 633 ............. 83.2.
3% plus CO- range ..... 63.710 98.4 ........... 53.8 to 88.5 73.7 to 108.5.

* The benefits and costs are calculated for products shipped in 2013-2045 for the furnace standards and in 2015—2045 for the central air con-

ditioner and heat pump standards.

**The Primary, Low, and High Estimates utilize forecasts of energy prices and housing starts from the AEO2010 Reference case, Low Eco-
nomic Growth case, and High Economic Growth case, respectively. In addition, the low estimate uses incremental product costs that reflects
constant prices (no learning rate) for product prices, and the high estimate uses incremental product costs that reflects a declining trend (high
learning rate) for product prices. The derivation and application of learning rates for product prices is explained in section IV.F.1.

tThe CO, values represent global monetized values (in 2009$) of the social cost of CO, emissions in 2010 under several scenarios. The val-
ues of $4.9, $22.1, and $36.3 per metric ton are the averages of SCC distributions calculated using 5-percent, 3-percent, and 2.5-percent dis-
count rates, respectively. The value of $67.1 per ton represents the 95th percentile of the SCC distribution calculated using a 3-percent discount
rate. The value for NOx (in 20098$) is the average of the low and high values used in DOE’s analysis.

7 Total Benefits for both the 3-percent and 7-percent cases are derived using the SCC value calculated at a 3-percent discount rate, which is
$22.1/ton in 2010 (in 2009$). In the rows labeled as “7% plus CO- range” and “3% plus CO, range,” the operating cost and NOx benefits are
calculated using the labeled discount rate, and those values are added to the full range of CO, values.

E. Conclusion

Based on the analyses culminating in
this rule, DOE has concluded that the
benefits of the standards in this rule
(energy savings, positive NPV of
consumer benefits, consumer LCC
savings, and emission reductions)
would outweigh the burdens (loss of
INPV for manufacturers and LCC
increases for some consumers). DOE has
concluded that the standards in this rule
represent the maximum improvement in
energy efficiency that is technologically
feasible and economically justified, and
would result in the significant
conservation of energy. DOE further
notes that products achieving these
standard levels are already
commercially available for all of the
product classes covered by today’s
proposal.

II. Introduction

The following sections briefly discuss
the statutory authority underlying

today’s direct final rule, as well as some
of the relevant historical background
related to the establishment of standards
for residential furnaces and residential
central air conditioners and heat pumps.

A. Authority

Title III, Part B of the Energy Policy
and Conservation Act of 1975 (EPCA or
the Act), Public Law 94-163 (42 U.S.C.
6291-6309, as codified) established the
Energy Conservation Program for
Consumer Products Other Than
Automobiles,!3 a program covering most
major household appliances
(collectively referred to as “covered
products”), which includes the types of
residential central air conditioners and
heat pumps and furnaces that are the
subject of this rulemaking. (42 U.S.C.
6292(a)(3) and (5)) EPCA prescribed
energy conservation standards for
central air conditioners and heat pumps

13 For editorial reasons, upon codification in the

U.S. Code, Part B was redesignated Part A.

and directed DOE to conduct two cycles
of rulemakings to determine whether to
amend these standards. (42 U.S.C.
6295(d)(1)—(3)) The statute also
prescribed standards for furnaces,
except for “small” furnaces (i.e., those
units with an input capacity less than
45,000 British thermal units per hour
(Btu/h)), for which EPCA directed DOE
to prescribe standards. (42 U.S.C.
6295(f)(1)-(2)) Finally, EPCA directed
DOE to conduct rulemakings to
determine whether to amend the
standards for furnaces. (42 U.S.C.
6295(f)(4)(A)-(C)) As explained in
further detail in section IL.B,
“Background,” this rulemaking
represents the second round of
amendments to both the central air
conditioner/heat pump and the furnaces
standards, under the authority of 42
U.S.C. 6295(d)(3)(B) and (f)(4)(C),
respectively.

DOE notes that this rulemaking is one
of the required agency actions in two
court orders. First, pursuant to the
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consolidated Consent Decree in State of
New York, et al. v. Bodman, et al., 05
Civ. 7807 (LAP), and Natural Resources
Defense Council, et al. v. Bodman, et al.,
05 Civ. 7808 (LAP), DOE is required to
complete a final rule for amended
energy conservation standards for
residential central air conditioners and
heat pumps that must be sent to the
Federal Register by June 30, 2011.
Second, pursuant to the Voluntary
Remand in State of New York, et al. v.
Department of Energy, et al., 08—0311—
ag(L); 08—0312—ag(con), DOE agreed to
complete a final rule to consider
amendments to the energy conservation
standards for residential furnaces which
it anticipated would be sent to the
Federal Register by May 1, 2011.

DOE further notes that under 42
U.S.C. 6295(m), the agency must
periodically review its already
established energy conservation
standards for a covered product. Under
this requirement, the next review that
DOE would need to conduct must occur
no later than six years from the issuance
of a final rule establishing or amending
a standard for a covered product.

Pursuant to EPCA, DOE’s energy
conservation program for covered
products consists essentially of four
parts: (1) Testing; (2) labeling; (3) the
establishment of Federal energy
conservation standards; and (4)
certification and enforcement
procedures. The Federal Trade
Commission (FTC) is primarily
responsible for labeling, and DOE
implements the remainder of the
program. 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. 6293) 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. Id. The DOE
test procedures for central air
conditioners and heat pumps, and for
furnaces, appear at title 10 of the Code
of Federal Regulations (CFR) part 430,
subpart B, appendices M and N,
respectively.

DOE must follow specific statutory
criteria for prescribing amended
standards for covered products. As
indicated above, any amended standard

for a covered product must be designed
to achieve the maximum improvement
in energy efficiency that 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)) Moreover,
DOE may not prescribe a standard:

(1) For certain products, including both
furnaces and central air conditioners
and heat pumps, if no test procedure
has been established for the product, or
(2) if DOE determines by rule that the
proposed standard is not
technologically feasible or economically
justified. (42 U.S.C. 6295(0)(3)(A)—(B))
In deciding whether a 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 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 imposition
of the standard;

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

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

6. The need for national energy and
water conservation; and

7. Other factors the Secretary of
Energy (the Secretary) considers
relevant. (42 U.S.C. 6295(0)(2)(B)({1)(I)-
(VID)

The Energy Independence and
Security Act of 2007 (EISA 2007; Pub.
L. 110-140) amended EPCA, in relevant
part, to grant DOE authority to issue a
final rule (hereinafter referred to as a
“direct final rule”) establishing an
energy conservation standard on receipt
of a statement submitted jointly by
interested persons that are fairly
representative of relevant points of view
(including representatives of

manufacturers of covered products,
States, and efficiency advocates), as
determined by the Secretary, that
contains recommendations with respect
to an energy or water conservation
standard that are in accordance with the
provisions of 42 U.S.C. 6295(0). A
notice of proposed rulemaking (NOPR)
that proposes an identical energy
efficiency standard must be published
simultaneously with the final rule, and
DOE must provide a public comment
period of at least 110 days on this
proposal. 42 U.S.C. 6295(p)(4). Not later
than 120 days after issuance of the
direct final rule, if one or more adverse
comments or an alternative joint
recommendation are received relating to
the direct final rule, the Secretary must
determine whether the comments or
alternative recommendation may
provide a reasonable basis for
withdrawal under 42 U.S.C. 6295(0) or
other applicable law. If the Secretary
makes such a determination, DOE must
withdraw the direct final rule and
proceed with the simultaneously-
published NOPR. DOE must publish in
the Federal Register the reason why the
direct final rule was withdrawn. Id.

The Consent Decree in State of New
York, et al. v. Bodman, et al., described
above, defines a “final rule” to have the
same meaning as in 42 U.S.C. 6295(p)(4)
and defines “final action” as a final
decision by DOE. As this direct final
rule is issued under authority at 42
U.S.C. 6295(p)(4) and constitutes a final
decision by DOE which becomes legally
effective 120 days after issuance, absent
an adverse comment that leads the
Secretary to withdraw the direct final
rule, DOE asserts that issuance of this
direct final rule on or before the date
required by the court constitutes
compliance with the Consent Decree in
State of New York, et al. v. Bodman, et
al.

EPCA, as codified, 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 of
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))
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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))

Additionally, 42 U.S.C. 6295(q)(1)
specifies requirements when
promulgating a standard for a type or
class of covered product that has two or
more subcategories. DOE must specify a
different standard level than that which
applies generally to such type or class
of products “for any group of covered
products which have the same function
or intended use, if * * * 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” than applies or will apply to
the other products within that type or
class. Id. 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))

Under 42 U.S.C. 6295(0)(6), which
was added by section 306(a) of the
Energy Independence and Security Act
of 2007 (EISA 2007; Pub. L. 110-140),
DOE may consider the establishment of
regional standards for furnaces (except
boilers) and for central air conditioners
and heat pumps. Specifically, in
addition to a base national standard for
a product, DOE may establish for
furnaces a single more-restrictive
regional standard, and for central air
conditioners and heat pumps, DOE may
establish one or two more-restrictive
regional standards. (42 U.S.C.
6295(0)(6)(B)) The regions must include
only contiguous States (with the
exception of Alaska and Hawaii, which
may be included in regions with which
they are not contiguous), and each State
may be placed in only one region (i.e.,
an entire State cannot simultaneously be
placed in two regions, nor can it be
divided between two regions). (42
U.S.C. 6295(0)(6)(C)) Further, DOE can

establish the additional regional
standards only: (1) Where doing so
would produce significant energy
savings in comparison to a single
national standard, (2) if the regional
standards are economically justified,
and (3) after considering the impact of
these standards on consumers,
manufacturers, and other market
participants, including product
distributors, dealers, contractors, and
installers. (42 U.S.C. 6295(0)(6)(D))

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

Finally, pursuant to the amendments
contained in section 310(3) of EISA
2007, any final rule for new or amended
energy conservation standards
promulgated after July 1, 2010 are
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
42 U.S.C. 6295(0), incorporate standby
mode and off mode energy use into the
standard, if feasible, 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
energy conservation standards for
furnaces are expressed in terms of
minimum annual fuel utilization
efficiencies (AFUE), and, for central air
conditioners and heat pumps, they are
expressed in terms of minimum
seasonal energy efficiency ratios (SEER)
for the cooling mode and heating
seasonal performance factors (HSPF) for
the heating mode.

DOE'’s current test procedures for
furnaces have been updated to address
standby mode and off mode energy use.
75 FR 64621 (Oct. 20, 2010). DOE is in
the process of amending its test
procedures for central air conditioners
and heat pumps to address standby
mode and off mode energy use. 75 FR
31224 (June 2, 2010). In this rulemaking,
DOE is adopting provisions to
comprehensively address such energy
use. In addition, DOE is amending the
test procedure for furnaces and boilers
to specify that furnaces manufactured
on or after May 1, 2013 (i.e., the
compliance date of the standard) will be
required to be tested for standby mode
and off mode energy consumption for
purposes of certifying compliance with
the standard. As noted above, for central

air conditioners and heat pumps, DOE
is currently in the process of amending
the test procedures. Accordingly, DOE is
including language to specify that off
mode testing does not need to be
performed until the compliance date for
the applicable off mode energy
conservation standards resulting from
this rule.

DOE has also reviewed this regulation
pursuant to Executive Order 13563,
issued on January 18, 2011 (76 FR 3281,
Jan. 21, 2011). EO 13563 is
supplemental to and explicitly reaffirms
the principles, structures, and
definitions governing regulatory review
established in Executive Order 12866.
To the extent permitted by law, agencies
are required by Executive Order 13563
to: (1) Propose or adopt a regulation
only upon a reasoned determination
that its benefits justify its costs
(recognizing that some benefits and
costs are difficult to quantify); (2) tailor
regulations to impose the least burden
on society, consistent with obtaining
regulatory objectives, taking into
account, among other things, and to the
extent practicable, the costs of
cumulative regulations; (3) select, in
choosing among alternative regulatory
approaches, those approaches that
maximize net benefits (including
potential economic, environmental,
public health and safety, and other
advantages; distributive impacts; and
equity); (4) to the extent feasible, specify
performance objectives, rather than
specifying the behavior or manner of
compliance that regulated entities must
adopt; and (5) identify and assess
available alternatives to direct
regulation, including providing
economic incentives to encourage the
desired behavior, such as user fees or
marketable permits, or providing
information upon which choices can be
made by the public.

We emphasize as well that Executive
Order 13563 requires agencies ‘““to use
the best available techniques to quantify
anticipated present and future benefits
and costs as accurately as possible.” In
its guidance, the Office of Information
and Regulatory Affairs has emphasized
that such techniques may include
“identifying changing future
compliance costs that might result from
technological innovation or anticipated
behavioral changes.” For the reasons
stated in the preamble, DOE believes
that today’s direct final rule is
consistent with these principles,
including that, to the extent permitted
by law, agencies adopt a regulation only
upon a reasoned determination that its
benefits justify its costs and select, in
choosing among alternative regulatory
approaches, those approaches that
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maximize net benefits. Consistent with
EO 13563, and the range of impacts
analyzed in this rulemaking, the energy
efficiency standard adopted herein by
DOE achieves maximum net benefits.

B. Background
1. Current Standards

a. Furnaces

EPCA established the energy
conservation standards that apply to
most residential furnaces currently
being manufactured, consisting of a
minimum AFUE of 75 percent for
mobile home furnaces and a minimum
AFUE of 78 percent for all other
furnaces, except “‘small” gas furnaces
(those having an input rate of less than
45,000 Btu per hour), for which DOE
was directed to prescribe a separate
standard. (42 U.S.C. 6295(f)(1)—(2);

10 CFR 430.32(e)(1)(i)) The standard for
mobile home furnaces has applied to
products manufactured for sale in the
United States, or imported into the
United States, since September 1, 1990,
and the standard for most other furnaces
has applied to products manufactured
or imported since January 1, 1992. Id.
On November 17, 1989, DOE published
a final rule in the Federal Register
adopting the current standard for
“small”’ gas furnaces, which consists of
a minimum AFUE of 78 percent that has
applied to products manufactured or
imported since January 1, 1992. 54 FR
47916.

Pursuant to EPCA, DOE was required
to conduct further rulemaking to
consider amended energy conservation
standards for furnaces. (42 U.S.C.
6295(f)(4)) For furnaces manufactured or
imported on or after November 19, 2015,
DOE published a final rule in the
Federal Register on November 19, 2007
(the November 2007 Rule) that revised
these standards for most furnaces, but
left them in place for two product
classes (i.e., mobile home oil-fired
furnaces and weatherized oil-fired
furnaces). 72 FR 65136. This rule
completed the first of the two
rulemakings required under 42 U.S.C.
6295(f)(4)(B)—(C) to consider amending
the standards for furnaces. The energy
conservation standards in the November
2007 Rule consist of a minimum AFUE
level for each of the six classes of
furnaces (10 CFR 430.32(e)(1)(ii)) and
are set forth in Table II.1 below.

TABLE Il.1—ENERGY CONSERVATION
STANDARDS FOR RESIDENTIAL FUR-

NACES MANUFACTURED ON OR
AFTER NOVEMBER 19, 2015
AFUE
Product class (percent)

Non-weatherized Gas Furnaces 80
Weatherized Gas Furnaces ...... 81
Mobile Home Qil-Fired Fur-

NACES ...evneinniiiee s 75
Non-weatherized Oil-Fired Fur-

NACES ..oiieeieiiiiie e 82

TABLE Il.1—ENERGY CONSERVATION
STANDARDS FOR RESIDENTIAL FUR-
NACES MANUFACTURED ON OR
AFTER NOVEMBER 19, 2015—Con-
tinued

AFUE

Product class (percent)

Weatherized Oil-Fired Furnaces 78

b. Central Air Conditioners and Heat
Pumps

Congress initially prescribed statutory
standard levels for residential central air
conditioners and heat pumps. (42 U.S.C.
6295(d)(1)—(2)) DOE was required to
subsequently conduct two rounds of
rulemaking to consider amended
standards for these products. (42 U.S.C.
6295(d)(3)) In a final rule published in
the Federal Register on August 17, 2004
(the August 2004 Rule), DOE prescribed
the current Federal energy conservation
standards for central air conditioners
and heat pumps manufactured or
imported on or after January 23, 2006.
69 FR 50997. This rule completed the
first of the two rulemakings required
under 42 U.S.C. 6295(d)(3)(A) to
consider amending the standards for
these products. The standards consist of
a minimum SEER for each class of air
conditioner and a minimum SEER and
HSPF for each class of heat pump (10
CFR 430.32(c)(2)). These standards are
set forth in Table II.2 below.

TABLE [I.2—ENERGY CONSERVATION STANDARDS FOR CENTRAL AIR CONDITIONERS AND HEAT PUMPS MANUFACTURED

ON OR AFTER JANUARY 23, 2006

Product class SEER | HSPF
SPlit-SysStEM AIr CONAITIONETS ... ..ottt a e b e sa et et eea st e bt e ea s e e nae e eab e e b et e bt e eaeeeabeeeae e e bt e eaneenneenateeenes 13 | s
Split-System Heat Pumps ............. 13 7.7
Single-Package Air Conditioners 13 | s
Single-Package Heat PUMPS ........cccooiiiiiiniinineece e 13 7.7
Through-the-wall Air Conditioners and Heat Pumps—Split System* ..... 10.9 71
Though-the-wall Air Conditioners and Heat Pumps—Single Package* .. 10.6 7.0
Small-Duct, High-Velocity Systems 14 .........cooiiiiiiiiieeeeeeee e 13 7.7
Space-Constrained Products—Air Conditioners .. 12 | s
Space-Constrained ProdUCIS—HEAt PUMIPS ......c.uiiiiiiiiiiiie e see et e st e e s e e e st e e e sae e e sntee e ssseeeesssaeeesaeeeansaeaesnseeeesnseenansenennnne 12 7.4

* As defined in 10 CFR 430.2, this product class applies to products manufactured prior to January 23, 2010.

2. History of Standards Rulemaking for
Residential Furnaces, Central Air
Conditioners, and Heat Pumps

a. Furnaces

Amendments to EPCA in the National
Appliance Energy Conservation Act of
1987 (NAECA; Pub. L. 100-12)
established EPCA’s original energy
conservation standards for furnaces,

141n 2004 and 2005, DOE’s Office of Hearings and
Appeals (OHA) granted exception relief from the
standards for this class of products, under section

which are still in force, consisting of the
minimum AFUE levels described above
for mobile home furnaces and for all
other furnaces except “small”’ gas
furnaces. (42 U.S.C. 6295(f)(1)—(2))
Pursuant to 42 U.S.C. 6295(f)(1)(B), in
November 1989, DOE adopted a
mandatory minimum AFUE level for
“small” furnaces. 54 FR 47916 (Nov. 17,
1989). DOE was required to conduct two

504 of the DOE Organization Act (42 U.S.C. 7194),

to allow three manufacturers to sell such products
so long as they had a SEER no less than 11 and an

more cycles of rulemakings to determine
whether to amend all of the standards
for furnaces. (42 U.S.C. 6295(f)(4)(B)-
(C)) As discussed above, the November
2007 Rule completed the first cycle of
required rulemaking to consider
amendment of the standards for
furnaces under 42 U.S.C. 6295(f)(4)(B).

Following DOE’s adoption of the
November 2007 Rule, however, several

HSPF no less than 6.8. See Office of Hearings and
Appeals case numbers TEE-0010 and TEE-0011,
which were filed on May 24, 2004.
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parties jointly sued DOE in the United
States Court of Appeals for the Second
Circuit to invalidate the rule. Petition
for Review, State of New York, et al. v.
Department of Energy, et al., Nos. 08—
0311-ag(L); 08—-0312—ag(con) (2d Cir.
filed Jan. 17, 2008). The petitioners
asserted that the standards for
residential furnaces promulgated in the
November 2007 Rule did not reflect the
“maximum improvement in energy
efficiency” that “is technologically
feasible and economically justified,” as
required under 42 U.S.C. 6295(0)(2)(A).
On April 16, 2009, DOE filed with the
Court a motion for voluntary remand
that the petitioners did not oppose. The
motion did not state that the November
2007 Rule would be vacated, but
indicated that DOE would revisit its
initial conclusions outlined in the
November 2007 Rule in a subsequent
rulemaking action. Motion for Voluntary
Remand, State of New York, et al. v.
Department of Energy, et al., supra. The
Court granted the voluntary remand on
April 21, 2009. State of New York, et al.
v. Department of Energy, et al., supra,
(order granting motion). Under the
remand agreement, DOE anticipated that
it would issue a revised final rule
amending the energy conservation
standards for furnaces by May 1, 2011.15
DOE also agreed that the final rule
would address both regional standards
for furnaces, as well as the effects of
alternate standards on natural gas
prices. Subsequently, the furnaces
rulemaking was combined with the
central air conditioners and heat pumps
rulemaking because of the functional
and analytical interplay of these types of
products (see section III.A for more
details). The petitioners and DOE agreed
that the final rule for furnaces should be
issued on June 30, 2011, to coincide
with the date by which the central air
conditioner and heat pump rulemaking
is required to be issued.

DOE initiated the portion of this
rulemaking that concerns furnaces on
March 11, 2010, by publishing on the
DOE Web site its “Energy Conservation
Standards for Residential Furnaces
Rulemaking Analysis Plan” (furnaces
RAP). (The furnaces RAP is available at:
http://www1.eere.energy.gov/buildings/
appliance_standards/residential/

15 The current rulemaking for furnaces is being
conducted pursuant to authority under 42 U.S.C.
6295(f)(4)(C) and (0)(6). DOE notes that the second
round of amended standards rulemaking called for
under 42 U.S.C. 6295(f)(4)(C) applies to both
furnaces and boilers. However, given the relatively
recently prescribed boiler standards under
42 U.S.C. 6295(f)(3), with compliance required for
products manufactured or imported on or after
September 1, 2012, DOE has decided to consider
amended standards for boilers under 42 U.S.C.
6295(f)(4)(C) in a future rulemaking.

furnaces_nopm rulemaking
analysis.html.) The furnaces RAP set
forth the product classes DOE planned
to analyze for purposes of amending the
energy conservation standards for
furnaces, and, as set forth below, the
approach DOE would use to evaluate
such amended standards. DOE also
published a notice of public meeting
(NOPM) announcing the availability of
the RAP and a public meeting to discuss
and receive comments on the subjects in
that document, and requesting written
comment on these subjects. 75 FR 12144
(March 15, 2010) (the March 2010
NOPM). In this notice, DOE stated its
interest in receiving views concerning
other relevant issues that participants
believe would affect energy
conservation standards for furnaces or
that DOE should address.

Id. at 12147-48.

The RAP provided an overview of the
activities DOE planned to undertake in
developing amended energy
conservation standards for furnaces. It
included discussion of: (1) A consensus
agreement 16 that recommended
particular standards for DOE adoption
for furnaces and central air
conditioners/heat pumps; (2) DOE’s
consideration of whether to conduct a
single rulemaking to address standards
either for these two products or for these
products and furnace fans, and (3)
DOE’s intention to develop regional
standards for furnaces. In addition, the
RAP described the analytical framework
that DOE planned to use in any
rulemaking that considered amended
standards for furnaces, including a
detailed description of the methodology,
the analytical tools, the analyses DOE
would perform, and the relationships
among these analyses. DOE also
summarized in detail all of these points
in the March 2010 NOPM, including the
nature and function of the analyses DOE
would perform. Id. at 12146—47. These
analyses are as follows:

¢ A market and technology
assessment to address the scope of this
rulemaking, identify the potential
classes for furnaces, characterize the
market for this product, and review
techniques and approaches for
improving its efficiency;

16 On January 15, 2010, several interested parties
submitted a joint comment to DOE recommending
adoption of minimum energy conservation
standards for residential central air conditioners,
heat pumps, and furnaces, as well as associated
compliance dates for such standards, which
represents a negotiated agreement among a variety
of interested stakeholders including manufacturers
and environmental and efficiency advocates. The
original agreement (referred to as the “consensus
agreement’”’) was completed on October 13, 2009,
and had 15 signatories. For more information, see
section III.B of this direct final rule.

e A screening analysis to review
technology options to improve the
efficiency of furnaces, and weigh these
options against DOE’s four prescribed
screening criteria;

e An engineering analysis to estimate
the manufacturer selling prices (MSPs)
associated with more energy-efficient
furnaces;

e An energy use analysis to estimate
the annual energy use of furnaces;

e A markups analysis to convert
estimated MSPs derived from the
engineering analysis to consumer prices;

e A life-cycle cost analysis to
calculate, for individual consumers, the
discounted savings in operating costs
throughout the estimated average life of
the product, compared to any increase
in installed costs likely to result directly
from the imposition of a given standard;

¢ A payback period (PBP) analysis to
estimate the amount of time it takes
individual consumers to recover the
higher purchase price expense of more
energy-efficient products through lower
operating costs;

e A shipments analysis to estimate
shipments of furnaces over the time
period examined in the analysis, for use
in performing the national impact
analysis (NIA);

¢ A national impact analysis to assess
the national and regional energy
savings, and the national and regional
net present value of total consumer
costs and savings, expected to result
from specific, potential energy
conservation standards for furnaces;

¢ A manufacturer impact analysis to
evaluate the effects on manufacturers of
new efficiency standards.

e A utility impact analysis to estimate
specific effects of standards for furnaces
on the utility industry;

e An employment impacts analysis to
assess the indirect impacts of standards
on employment in the national
economy;

e An environmental impact analysis
to quantify and consider the
environmental effects of amended
standards for furnaces; and

o A regulatory impact analysis to
address the potential for non-regulatory
approaches to supplant or augment
standards to improve the efficiency of
furnaces.

The public meeting announced in the
March 2010 NOPM took place on March
31, 2010 at DOE headquarters in
Washington, DC. At this meeting, DOE
presented the methodologies it intends
to use and the analyses it intends to
perform to consider amended energy
conservation standards for furnaces.
Interested parties that participated in
the public meeting discussed a variety
of topics, but focused on the following


http://www1.eere.energy.gov/buildings/appliance_standards/residential/furnaces_nopm_rulemaking_analysis.html
http://www1.eere.energy.gov/buildings/appliance_standards/residential/furnaces_nopm_rulemaking_analysis.html
http://www1.eere.energy.gov/buildings/appliance_standards/residential/furnaces_nopm_rulemaking_analysis.html
http://www1.eere.energy.gov/buildings/appliance_standards/residential/furnaces_nopm_rulemaking_analysis.html

Federal Register/Vol.

76, No. 123 /Monday, June 27, 2011/Rules and Regulations

37419

issues: (1) The consensus agreement;
(2) the scope of coverage for the
rulemaking; (3) a combined rulemaking;
(4) regional standards and their
enforcement; (5) test procedure and
rating metrics; (6) product classes;

(7) efficiency levels and representative
products analyzed in the engineering
analysis; (8) installation, repair, and
maintenance costs; and (9) product and
fuel switching. The comments received
since publication of the March 2010
NOPM, including those received at the
March 2010 public meeting, have
contributed to DOE’s resolution of the
issues in this rulemaking. This direct
final rule quotes and/or summarizes
these comments, and responds to all the
issues they raised. (A parenthetical
reference at the end of a quotation or
paraphrase provides the location of the
item in the public record.)

b. Central Air Conditioners and Heat
Pumps

As with furnaces, NAECA included
amendments to EPCA that established
EPCA'’s original energy conservation
standards for central air conditioners
and heat pumps, consisting of two
minimum SEER levels for air
conditioners and for heat pumps when
operating in the cooling mode and two
minimum HSPF levels for heat pumps
when operating in the heating mode.
(42 U.S.C. 6295(d)(1)—(2)) One of the
SEER levels and one of the HSPF levels
applied to split systems, and the other
SEER and HSPF levels applied to single
package systems. Each “split system”
consists of an outdoor unit and an
indoor unit which are “split” from each
other and connected via refrigerant
tubing. The outdoor unit has a
compressor, heat exchanger coil, fan,
and fan motor. The indoor unit has a
heat exchanger coil and a blower fan
unless it resides within a furnace, in
which case the furnace contains the
blower fan for air circulation. In “single
package systems,” all the components
that comprise a split system, including
the air circulation components, are in a
single cabinet that resides outdoors. In
both types of systems, conditioned air is
conveyed to the home via ducts.

EPCA, as amended, also requires DOE
to conduct two cycles of rulemakings to
determine whether to amend the energy
conservation standards for central air

conditioners and heat pumps. (42 U.S.C.

6295(d)(3)) Pursuant to 42 U.S.C.
6295(d)(3)(A), on January 22, 2001, DOE
published a final rule in the Federal
Register that adopted amended
standards for split system air
conditioners and heat pumps and single
package air conditioners and heat
pumps. 66 FR 7170 (the January 2001

Rule). However, shortly after
publication of the January 2001 Rule,
DOE postponed the effective date of the
rule from February 21, 2001 to April 23,
2001 in response to President Bush’s
Regulatory Review Plan, and in order to
reconsider the amended standards it
contained. 66 FR 8745 (Feb. 2, 2001).
While reviewing the amended
standards, DOE further postponed the
effective date pending the outcome of a
petition submitted by the Air
Conditioning and Refrigeration Institute.
66 FR 20191 (April 20, 2001). DOE
subsequently withdrew the 2001 final
rule and published another final rule
which adopted revisions of these
amended standards, as well as new
amended standards for the product
classes for which the January 2001 Rule
had not prescribed standards. 67 FR
36368 (May 23, 2002) (the May 2002
Rule). The Natural Resources Defense
Council (NRDC), along with other
public interest groups and several State
Attorneys General filed suit in the U.S.
Court of Appeals for the Second Circuit,
challenging DOE’s withdrawal of the
January 2001 final rule and
promulgation of the May 2002 final rule.
On January 13, 2004, the U.S. Court of
Appeals for the Second Circuit
invalidated the May 2002 Rule’s
revisions of the standards adopted in
the January 2001 Rule, because the May
2002 final rule had lower amended
standards than the January 2001 Rule
and, thus, violated 42 U.S.C. 6295(0)(1)
(i.e., the “anti-backsliding clause”).
Natural Resources Defense Council v.
Abraham, 355 F.3d 179 (2d Cir. 2004).
However, the Court’s decision did not
affect the standards DOE adopted in the
May 2002 Rule for products not covered
by the standards in the January 2001
Rule. To be consistent with the court’s
ruling, DOE published the August 2004
Rule, which established the standards
currently applicable to central air
conditioners and heat pumps. 69 FR
50997 (August 17, 2004). As stated
above, this rule completed the first cycle
of rulemaking for revised standards for
central air conditioners and heat pumps
under 42 U.S.C. 6295(d)(3)(A), and these
standards took effect on January 23,
2006. Id.

DOE initiated the current rulemaking
on June 2, 2008, by publishing on its
Web site its “Rulemaking Framework
for Residential Central Air Conditioners
and Heat Pumps.” (A PDF of the
framework document is available at
http://www1.eere.energy.gov/buildings/
appliance standards/residential/cac
heatpumps _new_rulemaking.html.)
DOE also published a notice
announcing the availability of the

framework document and a public
meeting on the document, and
requesting public comment on the
matters raised in the document. 73 FR
32243 (June 6, 2008). The framework
document described the procedural and
analytical approaches that DOE
anticipated using to evaluate energy
conservation standards for central air
conditioners and heat pumps and
identified various issues to be resolved
in conducting this rulemaking.

DOE held the public meeting on June
12, 2008, in which it: (1) Presented the
contents of the framework document; (2)
described the analyses it planned to
conduct during the rulemaking; (3)
sought comments from interested
parties on these subjects; and (4) in
general, sought to inform interested
parties about, and facilitate their
involvement in, the rulemaking.
Interested parties discussed the
following major issues at the public
meeting: (1) The scope of coverage for
the rulemaking; (2) product classes; (3)
test procedure modifications; (4) effects
on cost and system efficiency of phasing
out certain refrigerants due to climate
and energy legislation such as the
Waxman-Markey bill (H.R. 2454); (5)
regulation of standby mode and off
mode energy consumption; and (6)
regional standards. At the meeting and
during the comment period on the
framework document, DOE received
many comments that helped it identify
and resolve issues pertaining to central
air conditioners and heat pumps
relevant to this rulemaking.

DOE then gathered additional
information and performed preliminary
analyses to help develop potential
energy conservation standards for these
products. This process culminated in
DOE’s announcement of another public
meeting to discuss and receive
comments on the following matters: (1)
The product classes DOE planned to
analyze; (2) the analytical framework,
models, and tools that DOE was using
to evaluate standards; (3) the results of
the preliminary analyses performed by
DOE; and (4) potential standard levels
that DOE could consider. 75 FR 14368
(March 25, 2010) (the March 2010
Notice). DOE also invited written
comments on these subjects and
announced the availability on its Web
site of a preliminary technical support
document (preliminary TSD) it had
prepared to inform interested parties
and enable them to provide comments.
Id. (The preliminary TSD is available at:
http://www1.eere.energy.gov/buildings/
appliance_standards/residential/
cac_heatpumps_new_rulemaking.html)
Finally, DOE stated its interest in
receiving views concerning other
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relevant issues that participants
believed would affect energy
conservation standards for central air
conditioners and heat pumps, or that
DOE should address in this direct final
rule. Id. at 14372.

The preliminary TSD provided an
overview of the activities DOE
undertook to develop standards for
central air conditioners and heat pumps
and discussed the comments DOE
received in response to the framework
document. Similar to the RAP for
furnaces, it also addressed the
consensus agreement that recommended
particular standards for DOE adoption
for furnaces and central air
conditioners/heat pumps, and it
addressed DOE’s consideration of
whether to conduct a single rulemaking
to address standards either for these two
products or for these products and
furnace fans. The preliminary TSD also
described the analytical framework that
DOE used (and continues to use) in
considering standards for central air
conditioners and heat pumps, including
a description of the methodology, the
analytical tools, and the relationships
between the various analyses that are
part of this rulemaking. The preliminary
TSD presented and described in detail
each analysis that DOE had performed
for these products up to that point,
including descriptions of inputs,
sources, methodologies, and results, and
it included DOE’s evaluation of
potential regional standards for central
air conditioners and heat pumps. These
analyses were as follows:

e A market and technology
assessment addressed the scope of this
rulemaking, identified the potential
classes for central air conditioners and
heat pumps, characterized the markets
for these products, and reviewed
techniques and approaches for
improving their efficiency;

e A screening analysis reviewed
technology options to improve the
efficiency of central air conditioners and
heat pumps, and weighed these options
against DOE’s four prescribed screening
criteria;

e An engineering analysis estimated
the manufacturer selling prices (MSPs)
associated with more energy-efficient
central air conditioners and heat pumps;

e An energy use analysis estimated
the annual energy use of central air
conditioners and heat pumps;

e A markups analysis converted
estimated MSPs derived from the
engineering analysis to consumer prices;

¢ A life-cycle cost analysis calculated,
for individual consumers, the
discounted savings in operating costs
throughout the estimated average life of
central air conditioners and heat pumps,

compared to any increase in installed
costs likely to result directly from the
imposition of a given standard;

e A payback period analysis
estimated the amount of time it takes
individual consumers to recover the
higher purchase price expense of more
energy-efficient products through lower
operating costs;

e A shipments analysis estimated
shipments of central air conditioners
and heat pumps over the time period
examined in the analysis, and was used
in performing the national impact
analysis;

e A national impact analysis assessed
the national and regional energy
savings, and the national and regional
net present value of total consumer
costs and savings, expected to result
from specific, potential energy
conservation standards for central air
conditioners and heat pumps; and

e A preliminary manufacturer impact
analysis took the initial steps in
evaluating the effects on manufacturers
of amended efficiency standards.

In the March 2010 Notice, DOE
addressed the consensus agreement,
regional standards, and the possibility
of a combined rulemaking. DOE also
summarized in detail in the notice the
nature and function of the following
analyses: (1) Engineering analysis; (2)
energy use analysis; (3) markups to
determine installed prices; (4) LCC and
PBP analyses; and (5) national impact
analysis. 75 FR 14368, 14370-71 (March
25, 2010).

The public meeting announced in the
March 2010 Notice took place on May
5, 2010 at DOE headquarters in
Washington, DC. At this meeting, DOE
presented the methodologies and results
of the analyses set forth in the
preliminary TSD. Interested parties that
participated in the public meeting
discussed a variety of topics, but
centered on the following issues: (1) The
consensus agreement; (2) a combined
rulemaking with furnaces and furnace
fans; (3) efficiency metrics; (4)
technology options; (5) product classes;
(6) installation, maintenance, and repair
costs; (7) markups and distributions
chains; (8) central air conditioner and
heat pumps shipments; and (9)
electricity prices. The comments
received since publication of the March
2010 Notice, including those received at
the May 2010 public meeting, have
contributed to DOE’s resolution of the
issues in this rulemaking as they pertain
to central air conditioners and heat
pumps. This direct final rule responds
to the issues raised by the commenters.
(A parenthetical reference at the end of
a quotation or paraphrase provides the

location of the item in the public
record.)

III. General Discussion

A. Combined Rulemaking

As discussed in section I1.B.2, DOE
had been conducting or planning
separate standards rulemakings for three
interrelated products: (1) Central air
conditioners and heat pumps; (2) gas
furnaces; and (3) furnace fans. Rather
than analyze each set of products
separately, DOE considered combining
the analyses to examine how the
interaction between the three products
impacts the cost to consumers and the
energy savings resulting from potential
amended standards. In both its RAP
regarding energy conservation standards
for residential furnaces and preliminary
analysis for residential central air
conditioners and heat pumps, DOE
specifically invited comment from
interested parties related to the potential
for combining the rulemakings
regarding energy conservation standards
for residential central air conditioners
and heat pumps, residential furnaces,
and furnace fans.

NRDC commented that it supports
accelerating the furnace fan rulemaking
to coincide with the rulemakings for
furnaces and central air conditioners,
because a combined rulemaking would
potentially provide analytical
simplification and is consistent with the
President’s request that DOE meet all
statutory deadlines and accelerate those
with large potential energy savings.
(FUR: NRDC, No. 1.3.020 at pp. 9-10) 17
The California investor-owned utilities
(CA I0Us, i.e., Pacific Gas & Electric,
Southern California Gas Company, San
Diego Gas and Electric, and Southern
California Edison) also supported a
combined rulemaking, arguing that this
approach would allow DOE to more
accurately analyze the energy-efficiency
impacts of various standards options.
The CA IOUs also stated that a
combined rulemaking would reduce
redundant workload for DOE and
minimize the number of public
meetings. (FUR: CA I0Us, No. 1.3.017 at
p. 2) Proctor Engineering Group
(Proctor) stated support for combining
the furnace, furnace fan, and central air
conditioner and heat pump rulemakings
because the three products work

171In this direct final rule, DOE discusses
comments received in response to both the furnaces
rulemaking analysis plan and the central air
conditioners and heat pumps preliminary analysis.
Comments received in response to the furnace
rulemaking analysis plan are identified by “FUR”
preceding the comment citation. Comments
received in response to the central air conditioners
and heat pump preliminary analysis are identified
by “CAC” preceding the comment citation.
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together. Proctor asserted that the
standards need to be integrated together
and that the analysis should be
integrated as well. (FUR: Proctor, Public
Meeting Transcript, No. 1.2.006 at p. 29)
In written comments, Proctor elaborated
that DOE could improve current
standards by promulgating standards
that recognize the interdependence of
furnaces, air conditioners, heat pumps,
and air handler fans within the average
U.S. household and that are consistent
such that they can be properly
integrated within a system to produce
results that are representative of a
system typically found in a home in the
United States of America. (FUR, Proctor,
FDMS No. 0002 at p. 2)

The American Council for an Energy
Efficient Economy (ACEEE), Heating
Air-conditioning & Refrigeration
Distributors International (HARDI),
Ingersoll Rand, Southern Company
(Southern), Edison Electric Institute
(EEI), and Lennox supported a
combined rulemaking of furnaces and
central air conditioners and heat pumps,
but did not support a combined
rulemaking that also covers furnace
fans. (FUR: ACEEE, No. 1.3.009 at p. 4;
HARDI, No. 1.3.016 at pp. 2, 5-6;
Ingersoll Rand, No. 1.3.006 at p. 1;
Lennox, No. 1.3.018 at p. 2) (CAC:
ACEEE, No. 72 at p. 2; HARDI, No. 56
at p. 2; Lennox No. 65 at p. 2; Ingersoll
Rand, No. 66 at p. 8; Southern, No. 73
at p.2; EEI, No. 75 at p. 4) HARDI
commented that there would not be
time for a thorough analysis of furnace
fans if that rulemaking is accelerated to
include it with furnaces and central air
conditioners and heat pumps. (FUR:
HARDI, No. 1.3.016 at pp. 2, 5-6)
Ingersoll Rand concurred, further stating
that furnace fan efficiency is a complex
topic that needs to be handled
separately. (FUR: Ingersoll Rand, No.
1.3.006 at p. 1) (CAC: Ingersoll Rand,
No. 66 at p. 8) Lennox stated that the
furnace fan rulemaking will be more
complicated than typical DOE
proceedings, and valuable information
can be obtained by conducting the
furnace and central air conditioner and
heat pump rulemakings in advance of
the fan rulemaking. Additionally,
Lennox stated that the furnace fan
rulemaking should not be rushed by
accelerating the schedule by a year and
a half. (FUR: Lennox, No. 1.3.018 at p.
2) (CAG: Lennox, No. 65 at p. 2)

The Appliance Standards Awareness
Project (ASAP) submitted a joint
comment on behalf of ACEEE, the Air-
conditioning, Heating and Refrigeration
Institute (AHRI), Alliance to Save
Energy (ASE), ASAP, California Energy
Commission (CEC), National Consumer
Law Center (NCLC) (on behalf of low-

income clients), NRDC, Northeast
Energy Efficiency Partnerships (NEEP),
and Northwest Power and Conservation
Council (NPCC). Collectively, these
organizations are referred to as “Joint
Stakeholders,” when referencing this
comment. The Joint Stakeholders stated
that rules for furnaces and air
conditioners can be completed much
earlier than a final rule for furnace fans,
especially if the furnace and air
conditioner rules are based on the
consensus agreement. (FUR: Joint
Stakeholders, No. 1.3.012 at p. 3)
Similarly, AHRI supported a separate
rulemaking for furnace fans, but it stated
that it would agree to a combined
central air conditioners and heat pumps
and furnaces rulemaking, if the
consensus agreement is adopted by DOE
in a direct final rule or through an
expedited normal rulemaking. In the
event that DOE decides not to adopt the
consensus agreement, AHRI
recommended separate rulemakings for
all three products, and explicitly stated
that the furnace fan rulemaking should
not be combined with either of the other
two products under any circumstances
because AHRI believes that shortening
the furnace fan rulemaking is
unreasonable given that DOE has no
prior experience with furnace fans.
AHRI stated that more time is needed to
fully analyze the electrical energy
consumed by furnace fans in order to
establish appropriate energy
conservation standards for those
products. (FUR: AHRI, No. 1.3.008 at p.
3) (CAC: AHRI, No. 67 at p. 3) Rheem
recommended that DOE should conduct
a separate rulemaking for furnace fans
and should only combine the
rulemakings for furnaces and central air
conditioners and heat pumps if DOE
adopts the consensus agreement. Rheem
stated that much study and analysis is
needed to determine the appropriate
energy conservation standards for
furnace fans, and that shortening the
timeframe is unreasonable and not
imperative. (FUR: Rheem, No. 1.3.022 at
pp- 2-3) The American Public Power
Association (APPA) commented that it
supports an “across the board”
rulemaking that creates an “even
playing field” for residential space
heating technologies (e.g., heat pumps
and furnaces) so as to avoid a less
competitive market that would cause
market distortions and non-rational
purchasing behavior. (FUR: APPA, No.
1.3.011 at p. 4)

The Air Conditioning Contractors of
America (ACCA) stated there is no
added benefit in combining the
rulemakings for furnaces, residential
central air conditioners and heat pumps,

and furnaces fans. (FUR: ACCA, No.
1.3.007 at p. 3) The American Public
Gas Association (APGA) commented
that it does not support combining the
furnace, central air conditioner, and
furnace fan rulemakings. (FUR: APGA,
No. 1.3.004 at p. 2)

DOE agrees with the comments
supporting a combined rulemaking for
central air conditioners, heat pumps,
and furnaces because these products are
linked as part of the complete heating,
ventilation, and air-conditioning
(HVAC) system for a home. A
residential HVAC system often includes
a central air conditioner, a furnace, and
a furnace fan, or in some instances a
heat pump, a furnace, and a furnace fan.
Further, all of the major manufacturers
of these products produce central air
conditioners, heat pumps, and furnaces
and use the same distribution network
for these products. Combining the
analyses for these products simplified
the analyses and allowed for the
analyses to accurately account for the
relations between the different systems.

However, DOE also believes there are
merits to the comments suggesting that
DOE should not attempt to combine
furnace fans with the furnace and
central air conditioner and heat pump
rulemaking. While previous
rulemakings have been conducted to
regulate central air conditioners and
heat pumps and furnaces, furnace fans
are not currently regulated. DOE
recognizes that the analyses required to
develop a test procedure and to
determine appropriate energy
conservation standards for furnaces fans
are complex and will be extensive.
Therefore, DOE has determined that the
furnace fan analysis cannot be
accelerated such that it could be
completed in the shortened timeframe
that would be necessary for a combined
rule that would also include furnace
fans, while still generating valid and
reliable results. Additionally, DOE
believes that the furnace fan rulemaking
would benefit from insights gained
during the combined rulemaking of
central air conditioners and heat pumps
and furnaces. Therefore, DOE has
decided to combine only the central air
conditioner and heat pump and furnace
rulemakings into a single combined
rulemaking. The furnace fan rulemaking
will continue as a separate rulemaking,
and DOE will publish a final rule to
establish energy conservation standards
for furnace fans by December 31, 2013,
as required by 42 U.S.C. 6295(f)(4)(D).
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B. Consensus Agreement

1. Background

On January 15, 2010, AHRI, ACEEE,
ASE, ASAP, NRDC, and NEEP
submitted a joint comment to DOE’s
residential furnaces and central air
conditioners and heat pumps
rulemakings recommending adoption of
a package of minimum energy
conservation standards for residential
central air conditioners, heat pumps,
and furnaces, as well as associated
compliance dates for such standards,
which represents a negotiated
agreement among a variety of interested
stakeholders including manufacturers
and environmental and efficiency
advocates. (FUR: Joint Comment, No.
1.3.001; CAC: Joint Comment, No. 47)
More specifically, the original
agreement was completed on October
13, 2009, and had 15 signatories,
including AHRI, ACEEE, ASE, NRDC,
ASAP, NEEP, NPCC, CEC, Bard
Manufacturing Company Inc., Carrier
Residential and Light Commercial
Systems, Goodman Global Inc., Lennox
Residential, Mitsubishi Electric &
Electronics USA, National Comfort
Products, and Trane Residential.
Numerous interested parties, including
signatories of the consensus agreement
as well as other parties, expressed
support for DOE adoption of the
consensus agreement in both oral and
written comments on the furnaces and
central air conditioners rulemakings,
which are described in further detail in
section III.B.3. In both the furnace RAP
and the central air conditioner and heat
pump preliminary analysis, DOE
requested comment on all aspects of the
consensus agreement, including the
regional divisions, recommended
standard levels, and the suggested
compliance dates.

After careful consideration of the joint
comment containing a consensus
recommendation for amended energy
conservation standards for residential
central air conditioners, heat pumps,
and furnaces, the Secretary has
determined that this “Consensus
Agreement”’ has been submitted by
interested persons who are fairly
representative of relevant points of view
on this matter. Congress provided some
guidance within the statute itself by
specifying that representatives of
manufacturers of covered products,
States, and efficiency advocates are
relevant parties to any consensus
recommendation. (42 U.S.C.
6295(p)(4)(A)) As delineated above, the
Consensus Agreement was signed and
submitted by a broad cross-section of
the manufacturers who produce the
subject products, their trade

associations, and environmental and
energy-efficiency advocacy
organizations. Although States were not
signatories to the Consensus Agreement,
they did not express any opposition to
it. Moreover, DOE does not read the
statute as requiring absolute agreement
among all interested parties before the
Department may proceed with issuance
of a direct final rule. By explicit
language of the statute, the Secretary has
discretion to determine when a joint
recommendation for an energy or water
conservation standard has met the
requirement for representativeness (i.e.,
“as determined by the Secretary”).
Accordingly, DOE will consider each
consensus recommendation on a case-
by-case basis to determine whether the
submission has been made by interested
persons fairly representative of relevant
points of view.

Pursuant to 42 U.S.C. 6295(p)(4), the
Secretary must also determine whether
a jointly-submitted recommendation for
an energy or water conservation
standard is in accordance with 42 U.S.C.
6295(0) or 42 U.S.C. 6313(a)(6)(B), as
applicable. This determination is
exactly the type of analysis which DOE
conducts whenever it considers
potential energy conservation standards
pursuant to EPCA. DOE applies the
same principles to any consensus
recommendations it may receive to
satisfy its statutory obligation to ensure
that any energy conservation standard
that it adopts achieves the maximum
improvement in energy efficiency that is
technologically feasible and
economically justified and will result in
significant conservation of energy, Upon
review, the Secretary determined that
the Consensus Agreement submitted in
the instant rulemaking comports with
the standard-setting criteria set forth
under 42 U.S.C. 6295(0). Accordingly,
the consensus agreement levels were
included as TSL 4 in this rule, the
details of which are discussed at
relevant places throughout this
document.

In sum, as the relevant criteria under
42 U.S.C. 6295(p)(4) have been satisfied,
the Secretary has determined that it is
appropriate to adopt amended energy
conservation standards for residential
central air conditioners, heat pumps,
and furnaces through this direct final
rule.

As required by the same statutory
provision, DOE is also simultaneously
publishing a NOPR which proposes the
identical standard levels contained in
this direct final rule with a 110-day
public comment period. (While DOE
typically provides a comment period of
60 days on proposed standards, in this
case DOE provides a comment period of

the same length as the comment period
on the direct final rule.) DOE will
consider whether any comment received
during this comment period is
sufficiently “adverse” as to provide a
reasonable basis for withdrawal of the
direct final rule and continuation of this
rulemaking under the NOPR. Typical of
other rulemakings, it is the substance,
rather than the quantity, of comments
that will ultimately determine whether
a direct final rule will be withdrawn. To
this end, the substance of any adverse
comment(s) received will be weighed
against the anticipated benefits of the
Consensus Agreement and the
likelihood that further consideration of
the comment(s) would change the
results of the rulemaking. DOE notes
that to the extent an adverse comment
had been previously raised and
addressed in the rulemaking
proceeding, such a submission will not
typically provide a basis for withdrawal
of a direct final rule.

2. Recommendations

a. Regions

The consensus agreement divides the
nation into three regions for residential
central air conditioners and heat pumps,
and two regions for residential furnaces
based on the population-weighted
number of heating degree days (HDD) of
each State and recommends a different
minimum standard level for products
installed in each region. For these
products generally, States with 5,000
HDD or more are considered as part of
the northern region, while States with
less than 5,000 HDD are considered part
of the southern region, and these regions
(and the States that compose them) are
discussed further in section III.D. For
residential central air conditioners and
heat pumps, the consensus agreement
establishes a third region—the
“southwest” region—comprised of
California, Arizona, New Mexico, and
Nevada. For furnaces, the southwest
region States are included in the
southern region. For residential central
air conditioners and heat pumps, the
States in the northern region would be
subject to the “National standard”
under 42 U.S.C. 6295(0)(6)(B)(i), while
regional standards would apply for
States in the two southern regions (i.e.,
the hot-dry region and hot-humid
region). For furnaces, the States in the
southern region would be subject to the
“National standard” under 42 U.S.C.
6295(0)(6)(B)(i), while the States in the
northern region would be required to
meet a more-stringent regional standard.
DOE received numerous comments from
interested parties regarding the regional
definitions for the analysis, some of
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which were related to the regions
recommended in the consensus
agreement. These comments are
discussed in detail in section IIL.D,
“Regional Standards.”

b. Standard Levels

The minimum energy conservation
standards for furnaces and central air
conditioners and heat pumps
recommended by the consensus
agreement are contained in Table IIL.1
and Table III.2. (CAC: Joint Comment,
No. 47 at p. 2) The consensus agreement
recommends amended AFUE standards
for all furnace product classes that are
being considered in this rulemaking for
amended minimum AFUE energy

conservation standards. However, the
agreement does not contain
recommendations for amended SEER
and HSPF standards for the space-
constrained or small-duct, high-velocity
(SDHV) product classes of central air
conditioners and heat pumps, which are
also included in this rulemaking.
Additionally, the consensus agreement
does not contain recommendations for
energy conservation standards for
standby mode and off mode energy
consumption, which DOE is required to
consider in this rulemaking pursuant to
42 U.S.C. 6295(gg)(3).

For central air conditioners, the
consensus agreement recommends that
DOE adopt dual metrics (i.e., SEER and

EER) for the hot-dry region. Generally,
DOE notes that EPCA’s definition of
“efficiency descriptor” at 42 U.S.C
6291(22) specifies that the efficiency
descriptor for both central air
conditioners and heat pumps shall be
SEER. Accordingly, DOE used SEER as
the sole metric for analyzing most of the
TSLs considered for today’s direct final
rule. However, DOE believes that the
language at 42 U.S.C 6295(p)(4)
provides DOE some measure of
discretion when considering
recommended standards in a consensus
agreement, if the Secretary determines
that the recommended standards are in
accordance with 42 U.S.C. 6295(0).

TABLE IIl.1—CONSENSUS AGREEMENT RECOMMENDED MINIMUM ENERGY CONSERVATION STANDARDS FOR RESIDENTIAL

FURNACES

System type

Recommended AFUE
requirement for States
with > 5,000 HDD*

o,
©°

Recommended AFUE
requirement for States
with < 5,000 HDD**
[

(=]

Non-weatherized Gas Furnacest
Non-weatherized Oil Furnaces
Gas-Packs (weatherized furnace)

% %
90 80
83 83
81 81

* These States include: Alaska, Colorado, Connecticut, Idaho, lllinois, Indiana, lowa, Kansas, Maine, Massachusetts, Michigan, Minnesota,
Missouri, Montana, Nebraska, New Hampshire, New Jersey, New York, North Dakota, Ohio, Oregon, Pennsylvania, Rhode Island, South Dakota,
Utah, Vermont, Washington, West Virginia, Wisconsin, and Wyoming.

** These States include: Alabama, Arizona, Arkansas, California, Delaware, District of Columbia, Florida, Georgia, Hawaii, Kentucky, Lou-
isiana, Maryland, Mississippi, New Mexico, Nevada, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, and Virginia.

tNon-weatherized gas furnaces also include mobile home furnaces.

TABLE [Il.2—CONSENSUS AGREEMENT RECOMMENDED MINIMUM ENERGY CONSERVATION STANDARDS FOR RESIDENTIAL
CENTRAL AIR CONDITIONERS AND HEAT PUMPS

System Type

Recommended SEER/HSPF
requirements for northern “rest of
country” region*

Recommended SEER/HSPF
requirements for southeast “hot-
humid” region**

Recommended SEER/HSPF
requirements for southwest “hot-
dry” regiont

Split AC 13 SEER

Split HP

Packaged AC

Packaged HP

Space Constrained AC and HP
and SDHV.

14 SEER

14 SEER/8.2HSPF

14 SEER/8.0 HSPF
No standard recommended

14 SEER

....................... 1 SEER

14 SEER/8.2 HSPF ...

14 SEER/8.0 HSPF ...
No standard recommended

14 SEER/12.2 EER
<45,000 Btu/h.

14 SEER/11.7EER

>45,000 Btu/h.

14 SEER/8.2 HSPF.

14 SEER/11.0 EER.

14 SEER/8.0 HSPF.

No standard recommended.

* These States include: Alaska, Colorado, Connecticut, Idaho, lllinois, Indiana, lowa, Kansas, Maine, Massachusetts, Michigan, Minnesota,
Missouri, Montana, Nebraska, New Hampshire, New Jersey, New York, North Dakota, Ohio, Oregon, Pennsylvania, Rhode Island, South Dakota,
Utah, Vermont, Washington, West Virginia, Wisconsin, and Wyoming.

** These States include: Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia, Hawaii, Kentucky, Louisiana, Maryland, Mis-
sissippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, and Virginia.

* These States include: Arizona, California, New Mexico, and Nevada.

¢. Compliance Dates

The compliance dates specified in the
consensus agreement are May 1, 2013,
for non-weatherized furnaces and
January 1, 2015, for weatherized
furnaces (i.e., “‘gas-packs”) and central
air conditioners and heat pumps. These
dates are at least eighteen months earlier
than the compliance dates for these
products as determined under 42 U.S.C.
6295(d)(3)(B) and (f)(4)(C). DOE

received several comments from
interested parties regarding its
consideration of the compliance dates
specified by the consensus agreement,
as well as comments about the
compliance dates under EPCA. A full
discussion of comments related to the
compliance dates for energy
conservation standards for furnaces and
central air conditioners and heat pumps
is contained in section III.C.

3. Comments on Consensus Agreement

In its RAP for residential furnaces and
the preliminary analysis for residential
central air conditioners and heat pumps,
DOE specifically invited comment from
interested parties on the consensus
agreement. In particular, DOE was
interested in comments relating to the
recommended AFUE, SEER, and HSPF
requirements, the recommended
regional divisions, and the
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recommended compliance dates for
amended standards. As noted above,
comments on the regional divisions are
discussed in section III.D. Additionally,
DOE discusses compliance dates and
the related comments in section III.C.
DOE received numerous other
comments regarding whether interested
parties support or do not support the
consensus agreement, whether DOE
should adopt the consensus agreement
as a direct final rule, and additional
concerns interested parties have about
the agreement. These comments are
discussed in the paragraphs below.
Many commenters expressed support
for the adoption of the consensus
agreement. ACEEE stated it is the best
available route to the maximum savings
that are technologically feasible and
economically justified. (FUR: ACEEE,
No0.1.3.009 at p. 1) (CAC: ACEEE, No. 72
at p. 1) NRDC requested that DOE move
expeditiously to adopt the levels and
dates presented by the agreement. (FUR:
NRDC, No0.1.3.020 at pp. 1-2) NEEP
expressed support for the standard
levels and procedural improvements in
the consensus agreement and urged
DOE to implement the
recommendations through a direct final
rule. (FUR: NEEP, No.1.3.021 at p. 1)
ASAP stated its strong support for
adoption of the consensus agreement,
and encouraged DOE to adopt the
consensus agreement as a direct final
rule. (FUR: ASAP, Public Meeting
Transcript, No. 1.2.006 at pp. 38—39)
AHRI stated that the agreement has
several benefits including: (1) An
accelerated compliance date of May
2013; (2) acceleration of the next
rulemaking iteration; (3) a significant
amount of energy savings; (4) economic
savings to consumers; and (5) the fact
that it would allow DOE to focus its
resources on completing other
rulemakings involving new or amended
energy conservation standards. In the
event that DOE cannot promulgate a
direct final rule, AHRI recommended
that DOE adopt the agreement in an
expedited rulemaking process. (FUR:
AHRI, No.1.3.008 at pp. 1-3) (CAC:
AHRI, No. 67 at pp. 1-2) Carrier stated
that DOE should adopt the consensus
agreement, because it includes a
comprehensive, harmonized approach
for new regional efficiency standards
that could be implemented in an
accelerated fashion. (FUR: Carrier,
No.1.3.013 at p. 2) (CAC: Carrier, No. 60
at p. 1) Ingersoll Rand and EEI echoed
these comments. (FUR: Ingersoll Rand,
No.1.3.006 at p. 1) (CAC: Ingersoll Rand,
No. 66 at p. 1; EEL, No. 75 at p. 2)
Southern initially stated at the furnaces
public meeting that DOE should issue a
NOPR and have a comment period

rather than go directly to a final rule
because many stakeholder groups were
left out of the consensus agreement
process. (FUR: Southern, Public Meeting
Transcript, No. 1.2.006 at pp. 258-59)
However, in its later comments on the
central air conditioners and heat pumps
rulemaking, Southern clarified its
position, recommending that DOE
accept the consensus agreement and,
proceed with a direct final rule on
central air conditioners, heat pumps,
and furnace standards, if the necessary
minor statutory revisions (e.g., changes
to building codes) are approved by
Congress. (CAC: Southern, No. 73 at p.
1)

Lennox and NPCC supported the
adoption of the consensus agreement in
full, including the AFUE standards,
recommended regional divisions, and
recommended compliance dates.
Lennox supported DOE’s use of a direct
final rule to adopt the agreement or, as
an alternative, use of the standard
rulemaking process in an expedited
fashion. (FUR: Lennox, No.1.3.018 at p.
1) (CAC: Lennox, No. 65 at pp.1-2)
(CAC: NPCC, No. 74 at p.1) Ingersoll
Rand commented that DOE should
adopt the consensus agreement because
it would allow DOE to focus its
resources on the furnace fan rule and on
development of regional standards.
(CAC: Ingersoll Rand, No. 66 at p. 1)
Rheem asserted that Congress
authorized DOE to issue direct final
rules upon receipt of joint stakeholder
proposals and that the agreement
satisfies the criteria of the law and the
Process Improvement Rule.1® However,
Rheem stated that if DOE cannot issue
a direct final rule, Rheem would
recommend that DOE adopt the
agreement in an expedited rulemaking
process. (FUR: Rheem, No.1.3.022 at pp.
1-2) (CAC: Rheem, No. 71 at p. 2)
Daikin expressed support for the
consensus agreement, provided that the
SEER level for new construction is
raised to 15 SEER on January 1, 2013
and to 18 SEER on January 1, 2016.
(CAG: Daikin, No. 63 at p. 2)

The Joint Stakeholders expressed
support for the agreement and
encouraged DOE to expedite the
adoption of the agreement through
either a direct final rule or through the
standard rulemaking process. The Joint
Stakeholders cited many of the
previously mentioned benefits and

18 The Process Improvement Rule was published
in the Federal Register by DOE on July 15, 1996,
and codified in Appendix A to 10 CFR part 430,
subpart C. 61 FR 36974. The Process Improvement
Rule elaborated on the procedures, interpretations,
and policies that guide DOE in establishing new or
amended energy conservation standards for
consumer products.

added that the consensus agreement
would enable States to incorporate
more-stringent appliance efficiency
standards into their building codes,
which are limited by Federal appliance
efficiency standards. The Joint
Stakeholders stated that DOE should
address the issues of standby mode and
off mode energy consumption for
residential furnaces and standards for
furnace fans in separate rulemakings
without impeding the adoption of the
consensus agreement in a final rule in
the current rulemaking. (FUR: Joint
Stakeholders, No. 1.3.012 at pp. 1-4)

APPA stated that it is in favor of the
consensus agreement because it
provides a high degree of regulatory
certainty for manufacturers and utilities,
and increases the minimum efficiency
of gas and oil furnaces, products for
which energy conservation standards
have not been updated since 1992.
APPA argued that DOE has the authority
to adopt the consensus agreement in a
direct final rule. (FUR: APPA, No.
1.3.011 at pp. 2—3) EEI expressed
support for the consensus agreement for
many of the reasons outlined above,
adding that the consensus agreement
would have the added benefit of
increasing standards for furnaces at
nearly the same time as the efficiency
standards for residential boilers are
increasing. (FUR: EEI, No. 1.3.015 at p.
2) CA I0Us supported the consensus
agreement as a balanced package that
would achieve significant energy,
economic, and environmental benefits,
while providing regulatory certainty.
They urged DOE to adopt as efficiently
as possible the regulatory aspects of the
agreement, either through a direct final
rule or the normal rulemaking process.
However, the CA I0Us recognized that
not all stakeholders supported the
consensus agreement, and encouraged
DOE to choose a rulemaking path that
will produce a robust, defensible, and
enforceable final standard. (FUR: CA
I0Us, No. 1.3.017 at p. 1)

On behalf of Texas Client Services
Center, Massachusetts Union of Public
Housing Tenants, Texas Ratepayers
Organization to Save Energy
(collectively referred to hereafter as Low
Income Groups), the National Consumer
Law Center encouraged DOE to accept
and implement the recommendations
contained in the Joint Comment as soon
as possible. The Low Income Groups are
particularly interested in having DOE
adopt the standards for furnaces, heat
pumps, and central air conditioners
included in the consensus agreement,
along with the associated effective dates
and regional boundaries. (FUR: Low
Income Groups, No. 1.3.019 at pp. 5-6)
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In contrast to the above viewpoints,
some commenters expressed opposition
to, or reservations about, adoption of the
consensus agreement. The American
Gas Association (AGA) stated that DOE
should not adopt the consensus
agreement and should continue refining
the November 2007 Rule. AGA strongly
recommended that DOE should not
issue a direct final rule requiring a 90-
percent AFUE minimum efficiency for
furnaces in the northern States and
should, instead, proceed with an
analysis of the technological feasibility
and economic justification of the
proposal, consistent with governing
statutory requirements. It added that the
signatories of the agreement do not
represent consumer interests in the
affected States, and that DOE needs to
more fully account for potential
consumer impacts. (FUR: AGA, No.
1.3.010 at p. 2) In the public meeting,
AGA expressed concerns about
replacing a non-condensing furnace
with a condensing furnace due to
potential problems with venting
systems. (FUR: AGA, Public Meeting
Transcript, No. 1.2.006 at pp. 40—41)
APGA expressed similar comments,
further stating that DOE should consider
non-regulatory mechanisms to
encourage market transformation to
condensing non-weatherized furnaces,
including through building codes. (FUR:
APGA, No. 1.3.004 at pp. 3—4) The
National Propane Gas Association
(NPGA) also opposed requiring 90-
percent AFUE furnaces in northern
States, because of concerns related to
venting issues in replacement
installations (particularly when a
furnace that has a common vent with a
water heater is being replaced). (FUR:
NPGA, No. 1.3.005 at p. 4)

HARDI stated that it supports the
consensus agreement only to the extent
that DOE is confident it can justify
increases to residential HVAC minimum
efficiency standards and regionalization
of standards. HARDI is not convinced
such justification is possible given its
experiences since the last amendments
to the central air conditioners and heat
pumps standards in 2006. (FUR: HARDI,
No. 1.3.016 at p. 4) (CAC: HARDI, No.
56 at p. 4) HARDI believes DOE will
have difficulty justifying a higher
heating standard in a northern region
that includes both North Dakota and
Kentucky, which have vastly different
heating demands. HARDI also stated
that a southeastern regional standard
that applies to both Florida and
Maryland, or a southwestern regional
standard that includes cities with
significantly different climates appears
to significantly threaten consumer

choice and product availability. (FUR:
HARDI, No. 1.3.016 at p. 5) HARDI is
also concerned that: (1) The standards
in the consensus agreement will
encourage utilities to exit the energy-
efficiency business as it pertains to
HVAC systems, because they might no
longer see value in providing an
incentive for 95-percent AFUE premium
furnaces if a standard is set at 90-
percent AFUE; and (2) the loss of such
incentives would make purchases of
higher-than-minimum-efficiency
furnaces highly unlikely. (FUR: HARDI,
No. 1.3.016 at p. 8)

ACCA expressed concern over the
requirement for condensing furnaces in
the northern region, noting that the cost
of replacing a non-condensing furnace
with a condensing furnace (which might
require venting retrofit measures) could
be prohibitive in some cases. (FUR:
ACCA, No. 1.3.007 at pp. 2-3)

DOE also received comments that,
while not specifically addressing the
consensus agreement, concern the
standard-level recommendations for
central air conditioners and heat pumps.
Specifically, Southern remarked that
standards should have equal cooling
efficiency requirements for central air
conditioners and heat pumps, and
Ingersoll Rand, Rheem, and EEI
provided similar statements. (CAC:
Southern, No. 73 at p. 3) (CAC: Ingersoll
Rand, No. 66 at p. 1) (CAC: EEI, No. 75
at p. 5) (CAC: Rheem, No. 76 at p. 2)

In considering the proposed standard
levels in the consensus agreement, DOE
reviewed 42 U.S.C. 6295(p)(4)(C), which
states that if DOE issues a direct final
rule (as suggested by the signatories to
the consensus agreement) and receives
any adverse public comments within
120 days of publication of the rule, then
DOE would be forced to withdraw the
final rule. Interested parties have
already submitted comments expressing
opposition to the consensus agreement,
which indicates there is a possibility
that DOE may receive adverse
comments to the adoption of the
consensus agreement as part of this
direct final rule.

DOE recognizes the substantial effort
and analysis that resulted in the
consensus agreement and analyzed it as
a separate TSL, in conjunction with
other TSLs for this direct final rule. As
described above, the interested parties
opposing the consensus agreement were
primarily concerned with the
requirement that non-weatherized gas
furnaces and mobile home furnaces in
the northern region achieve a minimum
of 90-percent AFUE. In its analysis for
today’s direct final rule, DOE addressed
the issues raised by the parties with
respect to replacement installations of

90-percent AFUE non-weatherized gas
furnaces or mobile home furnaces. DOE
believes that, although in some
instances it may be costly, consumers
can replace non-condensing furnace
with condensing furnaces in virtually
all installations.

As suggested by AGA, DOE performed
an analysis of the technological
feasibility and economic justification of
the consensus agreement
recommendations, consistent with
statutory requirements in EPCA. DOE
fully considered all costs of replacing
non-condensing furnaces with
condensing furnaces in the northern
region. DOE’s results indicate that some
consumers would be negatively
impacted by a northern region standard
at 90-percent AFUE for non-weatherized
gas furnaces or mobile home furnaces,
but that on balance, the benefits of such
a standard would outweigh the costs.
Section V.C of this notice discusses the
results of DOE’s analyses and the
weighting of benefits and burdens when
considering the consensus agreement
standard levels and compliance dates
(i.e., TSL 4).

C. Compliance Dates

EPCA establishes a lead time between
the publication of amended energy
conservation standards and the date by
which manufacturers must comply with
the amended standards for both
furnaces and central air conditioners
and heat pumps. For furnaces, EPCA
dictates an eight-year period between
the rulemaking publication date and
compliance date for the first round of
amended residential furnace standards,
and a five-year period for the second
round of amended residential furnace
standards. (42 U.S.C. 6295(f)(4)(B)-(C))
DOE has concluded that the remand
agreement for furnaces does not vacate
the November 2007 Rule for furnaces
and boilers. Therefore, the November
2007 Rule completed the first round of
rulemaking for amended energy
conservation standards for furnaces,
thereby satisfying the requirements of
42 U.S.C. 6295(f)(4)(B). As a result, the
current rulemaking constitutes the
second round of rulemaking for
amended energy conservation standards
for furnaces, as required under 42 U.S.C.
6295(f)(4)(C), a provision which
prescribes a five-year period between
the standard’s publication date and
compliance date. For central air
conditioners and heat pumps, the
statutory provision at 42 U.S.C.
6295(d)(3)(B) establishes a similar five-
year time period between the standard’s
publication date and compliance date.

Therefore, in its analysis of amended
energy conservation standards for
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furnaces and central air conditioners
and heat pumps, DOE used a five-year
lead time between the publication of the
standard and the compliance date for all
TSLs, except for the TSL which
analyzed the consensus agreement.
Because the accelerated compliance
dates were a negotiated aspect of the
consensus agreement which amounts to
an important benefit, DOE used the
accelerated compliance dates when
analyzing the consensus agreement TSL.
(See section V.A for a description of the
TSLs considered for this direct final
rule.)

In response to the RAP for furnaces
and the preliminary analysis for central
air conditioners and heat pumps, DOE
received comments from interested
parties regarding the required lead time
between the publication of amended
energy conservation standards and the
date by which manufacturers must
comply with the amended standards.
These comments are discussed in the
section immediately below.

a. Consensus Agreement Compliance
Dates

Several interested parties commented
on the issue of the compliance dates for
amended energy conservation standards
for furnaces and central air conditioners
and heat pumps in the context of the
dates specified in the consensus
agreement. AHRI argued that DOE has
the authority to adopt the accelerated
standards compliance dates in the
consensus agreement whether DOE
proceeds via a conventional rulemaking
process or via direct final rule. AHRI
asserted that 42 U.S.C. 6295(p)(4),
“Direct final rules,” which delineates
procedures for when DOE receives a
joint recommendation for amended
standards by interested parties that are
fairly representative of relevant points
of view (including manufacturers,
States, and efficiency advocates),
trumps 42 U.S.C. 6295(m),
“Amendment of standards,” which
contains specific provisions pertaining
to compliance dates and lead time.
Further, AHRI commented that DOE has
itself previously recognized that in
circumstances where the manufacturers
who must comply with a standard
support acceleration of the compliance
date of the standard, DOE has the
flexibility to adopt the earlier
compliance date (see 67 FR 36368,
36394 (May 23, 2002) and 69 FR 50997,
50998 (August 17, 2004)). (FUR: AHRI,
No. 1.3.008 at pp. 3—4) (CAC: AHRI, No.
67 at pp. 3—4) NRDC and Rheem
expressed similar views. (FUR: NRDC,
No. 1.3.020 at p. 2; Rheem, No. 1.3.022
at p. 3) (CAC: Rheem, No. 71 at p. 3)
However, AHRI further clarified its

position that if DOE decides in a final
rule to adopt levels that are different
from those in the consensus agreement,
then AHRI would maintain that the
compliance date (for furnaces) specified
by the law would be eight years after
publication of the final rule. (FUR:
AHRI, Public Meeting Transcript, No.
1.2.006 at p. 126)

EarthJustice asserted that DOE must
either adopt the compliance dates
specified in the consensus agreement, or
adopt an expedited compliance
deadline of its own design. EarthJustice
asserted that the provisions of EPCA
relevant here do not require an eight-
year lead time for furnaces, but instead
require a hard-date deadline, which has
passed. Therefore, EarthJustice believes
DOE has discretion in setting a
compliance date. EarthJustice added
that there is no basis to the argument
that maintaining an eight-year lead time
is necessary to ease manufacturers’
compliance burdens since
manufacturers have indicated via the
consensus agreement that they can meet
the levels in the consensus agreement in
a much shorter timeframe than eight
years. (FUR: EarthJustice, No. 1.3.014 at
pPp- 2-4)

Similarly, ACEEE stated that DOE
should seriously consider adopting the
compliance dates in the consensus
agreement because the compliance dates
in the statute are intended to provide
manufacturers time to reengineer their
products and production facilities, but
in this case, manufacturers have agreed
to the compliance dates specified in the
consensus agreement. (FUR: ACEEE,
Public Meeting Transcript, No. 1.2.006
at pp. 112-113) ACEEE acknowledged
that while having the same compliance
dates for all products is desirable for
implementation and enforcement
purposes, limited engineering resources
led to different compliance dates for
non-weatherized gas and weatherized
gas furnaces in the consensus agreement
(of 2013 and 2015, respectively). (FUR:
ACEEE, Public Meeting Transcript, No.
1.2.006 at pp. 109-110)

EEI suggested that if DOE rejects the
consensus agreement, DOE should
establish a compliance date for all
covered furnaces that is no later than
November 19, 2015 (i.e., the compliance
date for the standards promulgated in
the November 2007 Rule). This date is
shortly before the compliance date for
the new efficiency standards for heat
pumps in June 2016, and according to
EE], it would avoid potential market
distortions for space heating equipment
that might result from increasing
efficiency standards for one product
type but not for a competing product.
(FUR: EEI, No. 1.3.015 at p. 4) (CAC:

EEI No. 75 at p. 4) APPA reiterated
EEI's comments on these points. (FUR:
APPA, No. 1.3.011 at pp. 3-4)

After careful consideration of these
comments, DOE has concluded that it is
bound by EPCA in terms of setting the
lead time between the publication of
amended energy conservation standards
and the date by which manufacturers
must comply with those amended
standards. DOE has consistently
interpreted the statutory time period
between publication of a final rule and
the compliance date for amended
standards to reflect Congress’s
determination as to adequate lead time
for manufacturers to retool their
operations to ensure that the product in
question meets the new or amended
standards, even in those instances
where the statutory deadline has passed.
However, DOE agrees with AHRI,
Rheem, and NRDC that in circumstances
where the manufacturers who must
comply with the standard support
acceleration of the compliance date of
the standard (such as in the case of the
consensus agreement where compliance
dates were an integral part of the
agreement), DOE has some flexibility in
establishing the compliance dates for
amended energy conservation
standards. For the other levels, DOE
believes the statutory provisions
pertaining to lead time should continue
to govern, particularly for levels more
stringent than the consensus agreement
(i.e., levels to which manufacturers
never agreed, particularly on an
accelerated basis). Therefore, as noted in
the preceding section, DOE has
determined that for all TSLs analyzed—
except for the consensus agreement
TSL—DOE is bound by the lead time
requirements in EPCA when
determining compliance dates. For
those other TSLs, the analysis accounts
for a five-year lead time between the
publication of the final rule for furnaces
and central air conditioners and heat
pumps and the date by which
manufacturers would have to comply
with the amended standard. However,
for the consensus agreement TSL, DOE’s
analyses utilized the compliance dates
specified in the consensus agreement.

b. Shift From Peak Season

Several interested parties noted that if
DOE follows a typical rulemaking
schedule and publishes a final rule on
June 30, 2011, then the compliance date
(June 2016) would fall during the peak
of the air conditioner shipment season
in 2016. Interested parties expressed
concern that a compliance date during
peak season could potentially lead to
costly disruptions in the distribution
chain, as well as consumer confusion.
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HARDI, Southern, ACEEE, and Ingersoll
Rand stated that the compliance date
should not be set during the peak
cooling season. (CAC: HARDI, No. 70 at
p- 2; ACEEE, No. 72 at p. 3; SCS, No.

73 at p. 2; Ingersoll Rand, No. 66 at p.
3). HARDI, ACEEE, and Southern went
further and recommended that January
1 be used as the compliance date
instead for central air conditioners and
heat pumps. (CAGC: HARDI, No. 70 at p.
2; ACEEE, No. 72 at p. 3; SCS, No. 73

at p. 2) EEI also noted that if compliance
dates are moved for central air
conditioners and heat pumps, then the
compliance dates for furnaces should be
moved as well to avoid the same issue
for the heating season. (CAC: EEI, No. 75
at p. 3)

As discussed above in this section,
DOE believes that the applicable
statutory provisions (i.e., 42 U.S.C.
6295(f)(4)(C) for furnaces and 42 U.S.C.
6295(d)(3)(B) for central air conditioners
and heat pumps) necessitate a five-year
time period between the final rule
publication date and the compliance
date. The only exception would be in
the case of the adoption of the
consensus agreement, because of the
importance of accelerated compliance
dates to the energy savings provided by
this agreement. If DOE adopts any
standards besides those in the
consensus agreement, DOE believes that
it is constrained by EPCA and does not
have the authority to shift the
compliance dates away from the peak
cooling season (either earlier or later).
However, this constraint does not
prevent manufacturers from voluntarily
complying at an earlier non-peak season
date to ease the transition to amended
energy conservation standards.

c. Standby Mode and Off Mode
Compliance Dates

EPCA, as amended, does direct DOE
to incorporate standby mode and off
mode energy consumption into a single
amended or new standard, if feasible.
(42 U.S.C. 6295(gg)(3)(A)) Under such a
circumstance where standby mode and
off mode energy consumption is
integrated into the existing regulatory
metric, the standby mode and off mode
standards would have the same
compliance dates as the amended or
new active mode standards. Therefore,
DOE believes that, when feasible, the
compliance dates for standby mode and
off mode should be the same as the
compliance dates for amended active
mode energy conservation standards.
Although DOE has determined that it is
technically infeasible to integrate the
standby mode and off mode energy
consumption into a single standard for
furnaces and central air conditioners/

heat pumps, DOE believes it is still
sensible to keep the timeline for
compliance with standby mode and off
mode standards the same so that
manufacturers of furnaces, central air
conditioners, and heat pumps can bring
all of their compliance-related
modifications forward at the same time.
DOE further believes that this approach
would provide adequate lead time for
manufacturers to make the changes
necessary to comply with the standby
mode and off mode standards. As a
result, DOE is adopting standby mode
and off mode standards with
compliance dates that match the
compliance dates for amended AFUE,
SEER, and HSPF minimum energy
conservation standards.

D. Regional Standards

As described in section II.A, EISA
2007 amended EPCA to allow for the
establishment of a single more-
restrictive regional standard in addition
to the base national standard for
furnaces, and up to two more-restrictive
regional standards in addition to the
base national standard for residential
central air conditioners and heat pumps.
(42 U.S.C. 6295(0)(6)(B)) The regions
must include only contiguous States
(with the exception of Alaska and
Hawaii, which can be included in
regions with which they are not
contiguous), and each State may be
placed in only one region (i.e., a State
cannot be divided among or otherwise
included in two regions). (42 U.S.C.
6295(0)(6)(C))

Further, EPCA mandates that a
regional standard must produce
significant energy savings in
comparison to a single national
standard, and provides that DOE must
determine that the additional standards
are economically justified and consider
the impact of the additional regional
standards on consumers, manufacturers,
and other market participants, including
product distributors, dealers,
contractors, and installers. (42 U.S.C.
6295(0)(6)(D)) For this rulemaking, DOE
has considered the above-delineated
impacts of regional standards in
addition to national standards for both
furnaces and central air conditioners
and heat pumps.

For single-package air conditioners
and single-package heat pumps, DOE
has analyzed the standards on a national
basis where the standard would be
effectively the same in each region. For
consistency with the consensus
agreement and ease of presentation,
DOE specifies the requirements of the
standard by region, but for all practical
purposes the standard is a national one.
DOE evaluated whether regional

standards with different requirements in
certain regions satisfied the statutory
criteria for regional standards. Given the
low level of shipments of these
products, DOE determined that
enforcement of regionally distinct
standards would be difficult for these
product categories. DOE believes that it
is likely that given a less stringent
requirement in some regions there
would be leakage effects (i.e. installers
purchasing product in less stringent
regions and shipping them to regions
with more stringent requirements). Such
leakage effects would decrease the
energy savings of regionally distinct
standards requirements relative to a
national standard with the same
stringency in each region. DOE has
therefore determined that regional
standards would not produce significant
energy savings in comparison to a single
national standard for these products.
DOE made a similar determination for
oil-fired furnaces.

Where appropriate, DOE has
addressed the potential impacts from
regional standards in the relevant direct
final rule analyses, including the mark-
ups to determine product price, the LCC
and payback period analysis, the
national impact analysis (NIA), and the
manufacturer impact analysis (MIA).
DOE’s approach for addressing regional
standards is included in the
methodology section corresponding to
each individual analysis, in section IV
of this notice. For certain phases of the
analysis, additional regional analysis is
not required. For example, technologies
for improving product efficiency
generally do not vary by region, and
thus, DOE did not perform any
additional regional analysis for the
technology assessment and screening
analysis. Similarly, DOE did not
examine the impacts of having two
regions in the engineering analysis,
since the technologies and manufacturer
processes are the same under both a
national and regional standard.

1. Furnace Regions for Analysis

To evaluate regional standards for
residential furnaces, in the RAP, DOE
stated its intention to use the regions
shown in Table II1.3 and Figure III.1.
The allocation of individual States to
the regions is similar to the evaluation
methodology DOE used in exploring
regional standards in the November
2007 Rule, although DOE ultimately
decided that it could not adopt such an
approach because it lacked statutory
authority, a situation which changed
with enactment of EISA 2007. The
allocation considered in the November
2007 Rule was largely based on whether
a State’s annual heating HDD average is
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above or below 5,000. 72 FR 65136,
65146—47 (Nov. 19, 2007). This level
offers a rough threshold point at which
space heating demands are significant
enough to require longer operation of
heating systems, which provides a basis
for utilization of higher-efficiency
systems. In the RAP, DOE proposed two
changes from the November 2007 Rule
methodology to establish regions for
furnaces. The first was moving Nevada
from the Northern region to the
Southern region, and the second was
moving West Virginia from the Southern
region to the Northern region. These
changes better reflect the climate
characteristics of these two States—
West Virginia has on average more than
5,000 HDD, and Nevada’s major
population areas have fewer than 5,000
HDD. DOE notes that the changes

resulted in a regional allocation of
States that is the same as the regions
defined in the consensus agreement.

TABLE |Il.3—REGIONS FOR ANALYSIS
OF FURNACE STANDARDS

Northern region states Southern region
(rest of country) States

Alaska Alabama

Colorado Arizona

Connecticut Arkansas

Idaho California

lllinois Delaware

Indiana District of Columbia

lowa Florida

Kansas Georgia

Maine Hawaii

Massachusetts Kentucky

Michigan Louisiana

Minnesota Maryland

Missouri Mississippi

so@

. e

Hi

HH

TABLE 111.3—REGIONS FOR ANALYSIS
OF FURNACE STANDARDS—Continued

[North: HDD=5000 | ‘"; .

Northern region states Southern region
(rest of country) States

Montana Nevada

Nebraska New Mexico

New Hampshire North Carolina

New Jersey Oklahoma

New York South Carolina

North Dakota Tennessee

Ohio Texas

Oregon Virginia

Pennsylvania

Rhode Island

South Dakota

Utah

Vermont

Washington

West Virginia

Wisconsin

Wyoming

Figure II1.1 Map of the Regions for the Analysis of Furnace Standards

Commenting on the furnaces RAP,
Ingersoll Rand stated that the regions
proposed for the regional analysis are
appropriate. (FUR: Ingersoll Rand, No.
1.3.006 at p. 1) Lennox expressed a
similar view, noting that the regional
definitions outlined in the furnaces RAP
are consistent with the consensus
agreement. (FUR: Lennox, No. 1.3.018 at
p- 2) NCLC commented that the Low
Income Groups support the regions
defined as north and south in the
agreement. (FUR: NCLC, No. 1.3.019 at

p- 6) HARDI stated that the 5,000 HDD
demarcation makes the most sense.
(FUR: HARDI, No. 1.3.016 at p. 5)
ACEEE expressed a similar view, but
added that if the consensus agreement is
not adopted, DOE needs to examine the
economics and other impacts of high-
efficiency furnaces at other possible
regional boundaries, such as 4,500 and
4,000 HDD. (FUR: ACEEE, No. 1.3.009 at
p- 4) ASAP expressed support for the
regions proposed for the furnaces
regional analysis and stated that having

consistent regional borders for furnaces
and central air conditioners is important
to help reduce issues associated with
implementing and enforcing regional
standards. (FUR: ASAP, Public Meeting
Transcript, No. 1.2.006 at pp. 64—65)
APPA stated that if DOE rejects the
climate zones specified in the consensus
agreement, DOE should modify its
definition of the northern region in such
a way that, in effect, it would include
“southwestern” States, such as Arizona,
Nevada, and New Mexico, in the
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northern region, because the majority of
these States have a climate that is
similar to some other States that DOE
has classified in the northern region.
(FUR: APPA, No. 1.3.011 at p. 3) EEI
stated that DOE should consider
establishing California, Nevada,
Arizona, and New Mexico as northern
States for purposes of regional
standards, in order to be more
consistent with DOE’s classification of
northern States, and to avoid leaving
energy savings on the table when
establishing new heating efficiency
standards. (FUR: EEI, No. 1.3.015 at
pp. 3—4)

After evaluating these comments,
DOE has concluded that using a 5,000
HDD threshold as the basis for assigning
States to northern or southern regions,
as proposed in the furnaces RAP, is
appropriate. DOE does not believe that
the States mentioned by APPA and EEI
should be classified as northern States
for the analysis of furnaces. On average,
these States have significantly lower
heating loads than the other States that
DOE has classified as northern States.

Therefore, for the direct final rule
analysis of furnaces, DOE used the
regions as defined in Table II.3 and
Figure III.1. Regarding ACEEE’s
suggestion that DOE consider additional
analysis using other possible regional
boundaries if the consensus agreement
is not adopted, because DOE is adopting
standards consistent with the consensus
agreement in this rule, DOE does not see
a compelling reason to conduct such
analyses. DOE notes that the 5,000 HDD
threshold is supported by most of the
interested parties, including ACEEE.
DOE further notes that the 5,000 HDD
threshold would provide benefits in
terms of minimizing the difference
between the regional boundaries for
central air conditioners/heat pumps and
furnaces. Harmonizing boundaries, to
the extent possible, may also facilitate
subsequent compliance and
enforcement efforts.

2. Central Air Conditioner and Heat
Pump Regions for Analysis

To evaluate regional standards for
residential central air conditioners and
heat pumps in the preliminary analysis,

DOE used the regions listed in Table
III.4 and Figure III.2. For cooling
equipment performance, the annual
number of operating hours and relative
humidity during those operating hours
are the most important regional
variations. DOE established two regions
(i.e., a “hot-dry” region and a ‘“‘hot-
humid” region) in the south based upon
these factors, in addition to a “‘rest of
country” region (i.e., northern region),
composed of the remaining States. The
southern limit of the northern region
was approximately based on whether a
State’s annual HDD average was above
or below 4,500 HDD, and the division
between the hot-humid and hot-dry
regions was determined from analysis of
typical meteorological year (TMY3)
weather data.19 TMY3 weather data are
sets of typical hourly values of solar
radiation and meteorological elements
developed for a one-year span for
selected locations based on long-term
historical data. The selection of regions
for the preliminary analysis was
discussed in detail in Appendix 7C of
the preliminary TSD.

TABLE I1l.4—PRELIMINARY ANALYSIS PROPOSED REGIONS FOR CENTRAL AIR CONDITIONER AND HEAT PUMP STANDARDS

Northern region states
(rest of country)

Southern region states
(hot-humid)

Southwestern region states
(hot-dry)

Alaska
Colorado
Connecticut
Delaware
District of Columbia
Idaho

lllinois
Indiana

lowa

Kansas
Kentucky
Maine
Maryland
Massachusetts
Michigan
Minnesota
Missouri
Montana
Nebraska
New Hampshire
New Jersey
New York
North Dakota
Ohio

Oregon
Pennsylvania
Rhode Island
South Dakota
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Alabama
Arkansas
Florida
Georgia
Hawaii
Louisiana
Mississippi
North Carolina
Oklahoma
South Carolina
Tennessee
Texas

Arizona
California
Nevada
New Mexico

19 S, Wilcox and W. Marion, Users Manual for
TMY3 Data Sets, NREL/TP-581-43156 (May 2008).
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[North: HDD>4500 |

(Hot, Dry)

Southwest: HDD<4500
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Figure I11.2 Map of Preliminary Analysis Proposed Regions for Central Air
Conditioner and Heat Pump Standards

In response to DOE’s request for
comment on the regions used in the
preliminary analysis for central air
conditioners and heat pumps, several
stakeholders submitted comments.
HARDI, Southern, and Ingersoll Rand
stated that the regions defined in the
consensus agreement should be used
instead of those in Table II1.4. This
suggested change would necessitate
moving Delaware, the District of
Columbia, Maryland, Kentucky, and
Virginia into the southern hot-humid
region. (CAC: HARDI, No. 56 at p. 4;
Ingersoll Rand, No. 66 at p.4; Southern,
Public Meeting Transcript at p. 33;
HARDI, No. 56 at p. 4) Southern also
remarked that the regional boundaries
for central air conditioners and heat
pumps and furnaces should be the same
to avoid unnecessary complexity for
manufacturers and public confusion.
(CAC: Southern, No. 73 at p. 2) ACEEE
expressed views similar to those of
HARDI, Southern, and Ingersoll Rand
and further warned that the confusion
and complexity associated with

differing regional boundaries could lead
to inadvertent non-compliance. (CAC:
ACEEE, No. 72 at p. 3) Conversely, EEI
commented that Nevada should be
moved to the “rest of country” region
for heating efficiency requirements and
the hot-dry region for cooling efficiency
requirements because 90 percent of the
State is located in climate zone 5, as
specified in Figure 2 of 10 CFR 430,
subpart B, appendix M . (CAC: EEI, No.
75 at p. 3)

In response to these comments, DOE
agrees that a unified regional allocation
of States for both central air
conditioners and heat pumps and
furnaces would provide key benefits. As
mentioned in section III.A, similar
manufacturers produce these products
and use the same distribution network.
Using the same regional allocation of
States, as compared to the ‘“rest of
country” national standard, would be
easier for manufacturers and
distributors to implement and would
also help to minimize consumer
confusion. Additionally, regional

standards may shift enforcement from
the manufacturer to the point of sale or
place of installation, and a single
boundary between regions would
reduce the motivation for non-
compliance as well as simplify the
overall enforcement of regional
standards. Of course, there would be
some differentiation, given that there is
only one regional standard for furnaces,
but two regional standards for central
air conditioners and heat pumps.
Nevertheless, DOE believes that there
would still be benefits with
harmonizing the States included in the
northern region across these products.

To this end, DOE agrees with the
comments recommending use of the
regions in the consensus agreement for
central air conditioners and heat pumps
and furnaces. Doing so would also align
the boundary of the northern region for
the central air conditioners and
furnaces. The regions selected for the
direct final rule analyses for central air
conditioners and heat pumps are shown
in Table IIL.5 and Figure I11.3.

TABLE IIl.5—REGIONS FOR ANALYSIS OF CENTRAL AIR CONDITIONER AND HEAT PUMP STANDARDS

Northern region states
(rest of country)

Southeastern region states
(hot-humid)*

Southwestern region states
(hot-dry)*

Alaska

Alabama

Arizona
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TABLE I1l.5—REGIONS FOR ANALYSIS OF CENTRAL AIR CONDITIONER AND HEAT PumMP STANDARDS—Continued

Northern region states
(rest of country)

Southeastern region states
(hot-humid)*

Southwestern region states
(hot-dry)*

Colorado
Connecticut
Idaho

lllinois
Indiana

lowa

Kansas
Maine
Massachusetts
Michigan
Minnesota
Missouri
Montana
Nebraska
New Hampshire
New Jersey
New York
North Dakota
Ohio

Oregon
Pennsylvania
Rhode Island
South Dakota
Utah
Vermont
Washington
West Virginia
Wisconsin
Wyoming

Arkansas
Delaware
District of Columbia
Florida
Georgia
Hawaii
Kentucky
Louisiana
Maryland
Mississippi
North Carolina
Oklahoma
South Carolina
Tennessee
Texas

Virginia

California

Nevada

New Mexico

*The combined southeastern and southwestern regions for central air conditioners and heat pumps correspond to the southern region for

furnaces.

North: HDD>5000 Rl
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UAt
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NC
™
Southwest: HDD<5000] | Ms AL GA
{(Hot-Dry)
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Figure II1.3 Map of the Regions for the Analysis of Central Air Conditioners and
Heat Pumps
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3. Impacts on Market Participants and
Enforcement Issues

As described in section IL.A of this
notice, DOE is required to evaluate the
impact of introducing regional
standards on consumers, manufacturers,
and other market participants, including
product distributors, dealers,
contractors, and installers. (42 U.S.C.
6295(0)(6)(D)) Chapter 17 of the
preliminary TSD for central air
conditioners and heat pumps details
DOE’s preliminary analysis on the
potential impacts of regional standards
on market participants other than
manufacturers and consumers for
residential central air conditioners and
heat pumps and residential furnaces.
(However, impacts on manufacturers
and consumers were fully addressed in
a manner consistent with any other
energy conservation standards
rulemaking.) The analysis focuses on
the unique burdens associated with
introducing differentiated energy
conservation standards based on
geography. The analysis does not
incorporate the impact of more-stringent
energy conservation standards on
market participants, only the impact of
multiple geographic standards, because
the impacts of more-stringent standards
would occur regardless of whether
differentiated regional standards are
promulgated.

a. Impacts on Additional Market
Participants

Chapter 17 of the preliminary TSD
began by identifying the primary market
participants, identified as distributors,
contractors, and general contractors. It
described their basic business models
and assesses how additional regional
standards may impact those models.
The chapter then investigated potential
non-enforcement impacts on
distributors, contractors, and general
contractors. Finally, the chapter
provided two quantitative analyses
looking at the key changes that
distributors may face as a result of
regional standards: (1) A distributor
inventory impact analysis, and (2) a
distributor markup impact analysis.

HARDI voiced concern about DOE’s
preliminary distributor inventory
impact analysis, citing its belief that
distributors located within border
regions would have to carry two lines of
stock. As a result, HARDI predicts at
least a 5-percent stock increase for these
distributors. (CAGC: HARDI, No. 56 at p.
7) In response, DOE’s inventory analysis
does assume that distributors located
along border regions will need to carry
two lines of stock, as indicated by
HARDI, and, thus, requires some

additional safety stock. In the absence of
additional data supporting more or less
severe inventory impacts, for the direct
final rule, DOE has not revised its
estimate of a 2-percent inventory impact
for the reference case. However, the
impacts of inventory changes ranging
from 0 percent to 10 percent are
considered in Chapter 17 of the direct
final rule TSD as a sensitivity analysis.

Regarding the inventory change
analysis, ACEEE stated that distributors
located along a border region may find
it more cost-effective to stock fewer
product models and meet customer
demand by shipping the next higher-
efficiency model at the same price as the
lower-efficiency model under regional
standards. (FUR: ACEEE, No. 1.2.006 at
p- 103) ACEEE suggested that this
hypothetical substitution effect would
reduce the additional inventory
necessary for distributors to meet
customer demand under regional
standards. Based on interviews with
distributors and DOE’s understanding of
the HVAC industry, DOE considers such
a scenario unlikely. Such a substitution
would remove upsell opportunities for
distributors and potentially
commoditize higher-margin products.
Furthermore, not having the units
desired by some contractors may
jeopardize relationships with at least
some customers. DOE does not expect
such a strategy to be the lowest-cost
option for distributors along the border
region.

HARDI contested the four shipment
scenarios detailed in the distribution
inventory impact analysis discussed in
chapter 17 of the preliminary TSD.
Citing the experience following the
change in central air conditioner energy
conservation standards from 10 SEER to
13 SEER in 2006, HARDI asserted that
an impact of increasing standards is a
decrease in shipments due to
substitution effects. (FUR: HARDI, No.
1.3.016 at p. 7) In chapter 17 of the TSD,
DOE analyzed the impact of
differentiated regional standards rather
than the impacts of higher standards.
The analysis is intended to model
changes in distributor inventory
resulting from bimodal product
demand, and not the impacts resulting
from higher standards. However, DOE
notes that the impacts of higher
standards on replacement rates and
product orders for the industry are
accounted for and modeled in DOE’s
shipments analysis conducted for this
direct final rule. A reduction in product
replacement is reflected in the NIA and
in the industry net present value
analysis presented in the MIA.

Additional comments were received
regarding the analysis of distributor

markup impact analysis. These
comments are addressed in markups
portion of this document in section
IV.D.

b. Enforcement Issues

Although the preliminary TSD for
central air conditioners and heat pumps
did not analyze enforcement issues, it
did discuss potential enforcement
impacts on market participants in
chapter 17, section 17.4, of the
preliminary TSD. In addition, in section
IL.A of the RAP for furnaces, DOE
described a number of enforcement
options and requested data on how, if at
all, the enforcement options would
increase compliance or other costs.

Multiple manufacturers and trade
associations commented on enforcement
issues discussed in either the
preliminary TSD for central air
conditioners and heat pumps or the
RAP for furnaces. ACCA, AHRI, and
HARDI all emphasized the need for
strong enforcement to ensure fair
competition in the marketplace and to
mitigate risk of diluting intended energy
savings. (FUR: ACCA, No. 1.3.007 at p.
2) (CAG: AHRI, No. 67 at p. 4; HARDI,
No. 70 at p. 2) HARDI emphasized the
complexity of enforcing regional
standards and explained that their
members (i.e., the industry’s
distributors) are not equipped to bear
the burden of ensuring that product
installations are occurring within the
boundaries of regional standards. (FUR:
HARDI, No. 1.3.016 at pp. 4—7)
Manufacturers, including Lennox,
Rheem, and Ingersoll Rand; trade
groups, including ACCA, AGA, ARI,
EEI, and HARDI; advocacy groups,
including ACEEE, NCLC, and NRDC;
and utilities, including Pacific Gas and
Electric, Southern California Gas
Company, San Diego Gas and Electric,
and Southern California Edison, all
commented on the effectiveness,
viability, and complexity of various
enforcement mechanisms. (FUR:
Lennox, No. 1.3.018 at pp. 2—4; Rheem,
Public Meeting Transcript No. 1.2.006 at
p.- 80; AGA, No. 1.3.010 at pp. 2-3; EEI,
No. 1.3.015 at p. 4; ACEEE, No. 1.3.009
at pp. 4-5; NCLC, 1.3.019 at p. 9; NRDC,
No. 1.3.020 at pp. 7-8) (CAC: Ingersoll
Rand, No. 66 at pp. 7-8; ACCA, No. 7
at p. 3; HARDI, No. 56 at p. 6; PG&E,
No. 17 at pp. 3—4)

DOE recognizes the challenges of
regional standards enforcement and
continues to investigate the most
effective means of meeting those
challenges. DOE will incorporate all
feedback into the enforcement
rulemaking it will conduct within 90
days of the issuance of this direct final
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rule establishing regional standards, as
required by 42 U.S.C. 6295(0)(6)(G)(ii).

E. Standby Mode and Off Mode

As noted in section ILA of this direct
final rule, any final rule for amended or
new energy conservation standards that
is published on or after July 1, 2010
must address standby mode and off
mode energy use. (42 U.S.C. 6295(gg))
As aresult, DOE has analyzed and is
regulating the standby mode and off
mode electrical energy consumption for
furnaces and off mode energy
consumption for central air conditioners
and heat pumps. These provisions are
addressed in further detail immediately
below.

1. Furnaces

AFUE, the statutory metric for
furnaces, does not incorporate standby
mode or off mode use of electricity,
although it already fully addresses use
in these modes of fossil fuels by gas and
oil-fired furnaces. In the October 2010
test procedure final rule for furnaces,
DOE determined that incorporating
standby mode and off mode electricity
consumption into a single standard for
residential furnaces is not feasible. 75
FR 64621, 64626—27 (Oct. 20, 2010).
DOE concluded that a metric that
integrates standby mode and off mode
electricity consumption into AFUE is
not technically feasible, because the
standby mode and off mode energy
usage, when measured, is essentially
lost in practical terms due to rounding
conventions for certifying furnace
compliance with Federal energy
conservation standards. Id. Therefore, in
this notice, DOE is adopting amended
furnace standards that are AFUE levels,
which exclude standby mode and off
mode electricity use, and DOE is also
adopting separate standards that are
maximum wattage (W) levels to address
the standby mode and off mode
electrical energy use of furnaces. DOE
also presents corresponding TSLs for
energy consumption in standby mode
and off mode. DOE has decided to use
a maximum wattage requirement to
regulate standby mode and off mode for
furnaces. DOE believes using an
annualized metric could add
unnecessary complexities, such as
trying to estimate an assumed number of
hours that a furnace typically spends in
standby mode. Instead, DOE believes
that a maximum wattage standard is the
most straightforward metric for
regulating standby mode and off mode
energy consumption of furnaces and
will result in the least amount of
industry and consumer confusion.

DOE is using the metrics just
described—AFUE and W—in the

amended energy conservation standards
it adopts in this rulemaking for
furnaces. This approach satisfies the
mandate of 42 U.S.C. 6295(gg) that
amended standards address standby
mode and off mode energy use. The
various analyses performed by DOE to
evaluate minimum standards for
standby mode and off mode electrical
energy consumption for furnaces are
discussed further in section IV.E of this
direct final rule.

a. Standby Mode and Off Mode for
Weatherized Gas and Weatherized Oil-
Fired Furnaces

DOE did not find any weatherized
furnaces (both gas and oil-fired)
available on the market that are not sold
as part of a single package air
conditioner or a “dual fuel” single
package heat pump and furnace system.
In this direct final rule, DOE is adopting
new energy conservation standards for
the maximum allowable average off
mode power consumption (Pw org) for
single package air conditioners and
single package heat pumps to account
for the power consumed in off mode,
and DOE has already determined that
the existing test procedures for central
air conditioners and heat pumps
account for standby mode power
consumption within the SEER rating.
DOE notes that the proposed test
procedure provisions for measuring off
mode power consumption of central air
conditioners and heat pumps and the
existing test procedure provisions for
calculating SEER do not provide
instructions for disconnecting certain
components (e.g., igniter, gas valve) that
are only used for furnace operation in
single package units. As a result, DOE
believes that because weatherized
furnaces on the market are
manufactured and sold as part of single
package air conditioners and heat
pumps, and because all standby mode
and off mode energy consumption for
single package air conditioners and heat
pumps is accounted for by Pw orr and
SEER, there is no need to adopt separate
standby mode and off mode standards
for weatherized gas or weatherized oil-
fired furnaces.

b. Standby Mode and Off Mode for
Electric Furnaces

As discussed in detail in section
IV.A.2.a of this direct final rule, DOE
believes that any improvements to
electric furnaces to improve the AFUE
of these products would have a de
minimis energy-savings potential
because the efficiency of electric
furnaces already approaches 100-
percent AFUE. However, DOE notes that
the AFUE rating for electric furnaces

does not include the electrical power
used in standby mode and off mode. As
aresult, DOE performed an analysis of
potential standby mode and off mode
energy conservation standards for
electric furnaces, and is adopting
standards for these products in this
direct final rule. The approach for
analyzing standby mode and off mode
energy conservation standards for
electric furnaces is described
throughout section IV of this direct final
rule.

c. Standby Mode and Off Mode for
Mobile Home Oil-Fired Furnaces

DOE is not considering amended
AFUE standards for mobile home oil-
fired furnaces due to a de minimis
potential for energy savings, as
discussed in detail in section IV.A.2.a of
this notice. However, in order to satisfy
the statutory provision in EPCA for
establishing standby mode and off mode
standards, and to keep a level playing
field for all products, DOE examined
potential standby mode and off mode
standards for mobile home oil-fired
furnaces.

To analyze potential standby mode
and off mode standards for mobile home
oil-fired furnaces, DOE examined
specification sheets and manufacturer
literature to identify components that
are present and would consume standby
power (e.g., transformer, burner). DOE
determined that these components in
mobile home oil-fired furnaces are
largely the same as the standby mode
and off mode energy-consuming
components found in non-weatherized
oil-fired furnaces. Therefore, DOE
estimated that a mobile home oil-fired
furnace would have the same standby
mode and off mode energy consumption
as a non-weatherized oil-fired furnace,
and it did not conduct separate analysis
for this product. Accordingly, DOE is
adopting standards for non-weatherized
oil-fired furnaces and mobile home oil-
fired furnaces at the same level in
today’s direct final rule. The standby
mode and off mode analysis for non-
weatherized oil-fired furnaces (which is
also applicable to mobile home oil-fired
furnaces) is discussed throughout
section IV of this direct final rule.

2. Central Air Conditioners and Heat
Pumps

For central air conditioners and heat
pumps, the standby mode is in effect
when the system is on but the
compressor is not running (i.e., when
the system is not actively heating or
cooling but the compressor is primed to
be activated by the thermostat). Thus,
the standby mode for central air
conditioners functions during the
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cooling season and for heat pumps
during both the cooling and heating
seasons. Correspondingly, the off mode
generally occurs for air conditioners
during all non-cooling seasons and for
heat pumps during the “shoulder
seasons”’ (i.e., fall and spring) when
consumers neither heat nor cool their
homes. The SEER and HSPF metrics
already account for standby mode but
not off mode energy use, because off
mode energy use occurs outside of the
seasons to which these descriptors
apply. However, incorporation of off
mode into these descriptors would
mean that they would no longer be
seasonal descriptors. Thus, because
EPCA requires use of these descriptors
for central air conditioners and heat
pumps (see 42 U.S.C. 6291(22) and
6295(d)), it would not be feasible for
DOE to incorporate off mode energy use
into a single set of standards for both
central air conditioners and heat pumps.
Additionally, DOE has concluded that a
metric that integrates off mode
electricity consumption into SEER is not
technically feasible because the off
mode energy usage is significantly lower
than active mode operation and, when
measured, it is essentially lost in
practical terms due to the fact that
manufacturers’ ratings of SEER are
typically presented to consumers with
one or zero decimal places. Therefore,
in this notice, DOE is adopting for
central air conditioners and heat pumps
standards that are SEER and HSPF
levels (which exclude off mode energy
use), and DOE is also adopting separate
standards that are maximum wattage
(W) levels to address the off mode
energy use of central air conditioners
and heat pumps. DOE also presents
corresponding TSLs for energy
consumption in off mode. DOE has
determined that a wattage requirement
is appropriate, because it avoids
unnecessary complexities and
assumptions that may be created by
using an annualized metric. The use of
a wattage requirement is consistent with
the approach used to regulate standby
mode and off mode energy consumption
in furnaces.

DOE is using the metrics just
described—SEER, HSPF, and W—in the
amended energy conservation standards
it adopts in this rulemaking for central
air conditioners and heat pumps. This
approach satisfies the mandate of 42
U.S.C. 6295(gg) that amended standards
address standby mode and off mode
energy use. The various analyses
performed by DOE to evaluate minimum
standards for off mode electrical energy
consumption for central air conditioners
and heat pumps are discussed further

throughout section IV of this direct final
rule.

a. Off Mode for Space-Constrained Air
Conditioners and Heat Pumps

As discussed in section III.G.2.b, DOE
decided not to amend the existing SEER
or HSPF standards for the space-
constrained product classes of central
air conditioners and heat pumps,
because the existing standard is both the
baseline and max-tech efficiency level.
However, DOE analyzed these products
to determine appropriate off mode
energy conservation standards. Based on
teardowns and manufacturer literature,
DOE determined that the space-
constrained product classes have the
same components contributing to off
mode power consumption as split-
system air conditioners and heat pumps.
Consequently, DOE assumed that the off
mode power consumption for the space-
constrained products classes is the same
as for the split-system product classes,
and DOE believes that the off mode
analysis for the split-system product
classes is representative of the space-
constrained products. Therefore, DOE
adopted its engineering analysis of off
mode energy consumption for split-
system air conditioners and heat pumps
for use in its engineering analysis of the
off mode electrical energy consumption
of space-constrained air conditioners
and heat pumps. As with all other
product classes, the off mode analysis
for space-constrained products is
described in further detail throughout
section IV of this direct final rule.

F. Test Procedures

As noted above, DOE’s current test
procedures for central air conditioners
and heat pumps, and for furnaces,
appear at 10 CFR part 430, subpart B,
appendices M and N, respectively.
Moreover, EPCA, as amended by EISA
2007, requires DOE to amend its test
procedures for all covered products,
including those for furnaces and central
air conditioners and heat pumps, to
include measurement of standby mode
and off mode energy consumption,
except where current test procedures
already fully address such energy
consumption. (42 U.S.C. 6295(gg)(2))
Because test procedure rulemakings
were ongoing to address this statutory
mandate regarding standby mode and
off mode energy consumption during
the course of the current standards
rulemaking, a number of test procedure
issues were raised in this rulemaking,
particularly in terms of how test
procedure amendments could impact
standard levels. The following
discussion addresses these comments
and explains developments related to

amended test procedures for residential
furnaces, central air conditioners, and
heat pumps.

1. Furnaces

DOE’s existing test procedure for gas
and oil-fired furnaces accounted for
fossil fuel consumption in the active,
standby, and off modes, and for
electrical consumption in the active
mode (although active mode electrical
consumption is not included in the
AFUE rating for gas and oil-fired
products). For electric furnaces, DOE’s
existing test procedure accounted for
active mode electrical energy
consumption. However, the test
procedures for gas, oil-fired, and electric
furnaces did not address standby mode
and off mode electrical energy
consumption. Therefore, DOE issued a
NOPR in which it proposed
modifications to its existing furnace test
procedures to include the measurement
of standby mode and off mode
electricity use. 74 FR 36959 (July 27,
2009) (hereafter referred to as the “July
2009 test procedure NOPR”). DOE held
a public meeting at DOE headquarters in
Washington, DC on August 18, 2009, to
receive oral comments on the July 2009
test procedure NOPR. DOE also sought
and received written comments from
interested parties.

Subsequent to the July 2009 test
procedure NOPR, DOE issued a
supplemental notice of proposed
rulemaking (SNOPR) for the purpose of
adding an integrated metric that
incorporates standby mode and off
mode energy consumption into the
statutorily-identified efficiency
descriptor, AFUE. The SNOPR was
published in the Federal Register on
April 5, 2010. 75 FR 17075. In response
to the April 2010 test procedure SNOPR,
DOE received a number of comments
that opposed both the need for an
integrated metric and the possibility of
regulating by such a metric. In sum,
these comments suggested that DOE
misinterpreted the statute in terms of
requiring the integration of standby
mode and off mode energy consumption
into the AFUE metric. Commenters
further suggested that regulating by an
integrated metric would be counter to
the intent of EISA 2007; instead, these
commenters urged DOE to regulate
standby mode and off mode for these
products by using a separate standard,
as contemplated by EISA 2007, in
situations where an integrated metric
would not be technically feasible. DOE
also received similar comments
regarding incorporating standby mode
and off mode electrical consumption
into AFUE in response to the RAP for
residential furnaces, which are



Federal Register/Vol. 76, No. 123/Monday, June 27, 2011/Rules and Regulations

37435

summarized below. In addition, DOE
received comments relating to the AFUE
test procedure in general (i.e., not
specifically about the incorporation of
standby mode and off mode electrical
energy consumption into AFUE), which
are also discussed in the sections that
follow.

After considering the comments in
response the April 2010 test procedure
SNOPR and RAP (discussed below),
DOE published a final rule in the
Federal Register on October 20, 2010
that amended the test procedures for
furnaces and boilers to address standby
mode and off mode energy use of these
products. 75 FR 64621. In light of the
comments on the April 2010 test
procedure SNOPR and RAP, DOE
reconsidered the feasibility of an
integrated AFUE metric in the final rule
and abandoned its proposal in the April
2010 test procedure SNOPR that would
have integrated the standby mode and
off mode electrical energy consumption
into the existing AFUE test metric.
Accordingly, the final rule amended the
test procedure for residential furnaces
and boilers to include provisions for
separately measuring standby mode and
off mode. Id. at 64626-27.

a. AFUE Test Method Comment
Discussion

In response to the RAP for residential
furnaces, DOE received several
comments related to DOE’s test
procedure for determining the AFUE of
residential furnaces. ACEEE commented
that AFUE is an imperfect metric,
because for weatherized furnaces,?° a
unit operating at part load (i.e., at a
reduced input capacity less than the full
capacity) might deliver the same
comfort as it would at full load, but
using less energy (i.e., more efficiently).
However, since weatherized furnaces
must be kept non-condensing during
peak load operation, ACEEE stated that
the AFUE metric may not reflect the
efficiency benefit from part load
operation. (FUR: ACEEE, Public Meeting
Transcript, No. 1.2.006 at p. 159)
Ingersoll Rand stated that weatherized
furnaces have to be non-condensing
regardless of whether the furnace is
running at a lower input or at the peak
input [because these units are not
designed to handle corrosive
condensate]. (FUR: Ingersoll Rand,
Public Meeting Transcript, No. 1.2.006
at pp. 159-160) In response, DOE
believes that two-stage and modulating
furnaces meet heating load requirements

20 Weatherized furnaces, unlike non-weatherized
furnaces, are designed to be installed outdoors. As
such, weatherized furnaces are often subjected to
harsh weather, including below freezing
temperatures, rain, snow, etc.

more precisely by operating at a reduced
input rate for an extended period of
burner on-time, which might deliver the
same comfort using less energy as
ACEEE asserts. However, DOE also
notes that due to issues with condensate
freezing in weatherized gas furnaces,
products that are currently on the
market are typically designed so that
they will not condense during part-load
or full-load operation, as Ingersoll Rand
states. Even if a weatherized furnace
were designed with materials and
components to handle the corrosive
condensate, if that condensate freezes
while being drained, it will have a
significant adverse impact the
performance and reliability of the unit.
DOE notes that DOE’s existing AFUE
test procedure contains provisions for
two-stage and modulating operation in
furnaces, and DOE believes these
provisions are adequate for rating the
performance of weatherized furnaces. It
may be possible for DOE to consider
revisiting the provisions for testing the
AFUE of two-stage and modulating
weatherized furnaces in a future test
procedures rulemaking.

Proctor stated that in California, non-
weatherized furnaces are installed in
attics, which get hot in the summer and
cold in the winter. As a result, AFUE
may not properly represent what
happens in the field, because jacket
losses (i.e., heat losses through the outer
covering of the furnace) may not be
accounted for in the AFUE test
procedure for non-weatherized furnaces.
(FUR: Proctor, Public Meeting
Transcript, No. 1.2.006 at pp. 163—64) In
contrast, Ingersoll Rand commented that
the AFUE test for non-weatherized
furnaces does measure jacket losses,
because these furnaces are tested as
isolated combustion systems (meaning
they are assumed to be installed
indoors, but outside of the conditioned
space, such as in a garage or unheated
basement) with an assumed 45 degree
ambient temperature. Ingersoll Rand
noted that jacket losses in non-
weatherized furnaces are accounted for
and multiplied by 1.7 in the AFUE
calculation. Ingersoll Rand further
stated that weatherized furnaces have a
3.3 multiplier for jacket losses, which
accounts for the effects of wind, rain,
and other factors affecting the
performance of an outdoor furnace.
(FUR: Ingersoll Rand, Public Meeting
Transcript, No. 1.2.006 at p. 164) In
response, DOE agrees with Ingersoll
Rand, and notes that the DOE test
procedure requires jacket losses to be
adjusted by a 1.7 multiplier and a 3.3
multiplier for all non-weatherized
furnaces and weatherized furnaces,

respectively, in order to account for
jacket losses that may occur in the field.

Proctor also remar{ed that the current
standards (which are set in terms of
AFUE) are unrepresentative of actual
system performance in the home and
produce contrary results, by assigning
efficiency ratings which are not
representative of ratings achieved in the
field. Proctor stated that in certain rare
situations, the current rating system is
such that products’ tested efficiency
ratings may be reversed in comparison
to their actual field performance (i.e., a
product with a higher AFUE rating may
actually perform less efficiently than a
product with a lower AFUE rating in
certain situations). (FUR: Proctor, FDMS
No. 0002 at p. 2) The energy efficiency
ratings for furnaces are developed using
DOE'’s test procedure and sampling
plans at the point of manufacture. For
residential furnaces, DOE believes that
requiring certification at the point of
manufacture is the best way to capture
the energy use information and
variability of the installations that can
be experienced in the field. Given the
expense of performing tests on the
products and the breadth of the
installation network for these products,
testing and certification based on field
installations could be significantly more
difficult. DOE believes that its test
methods represent product performance
in the field; however, DOE agrees with
Proctor in that many factors experienced
in the field can alter the performance of
the furnace (e.g., installation location,
external static pressure). Consequently,
DOE'’s analysis takes into account many
of the variations experienced in the field
on the energy use of the product in the
life-cycle cost analysis.

Proctor argued that heating
performance and heating fan
performance are rated at external static
pressures that are a function of furnace
heating capacity and are significantly
lower than those found in typical
residential duct systems, resulting in the
furnace blower moving less air or
having higher watt draw, or both, when
installed. Proctor claimed that these
effects reduce the field efficiency of the
furnace and that the type of fan motor
believed by consumers and HVAC
contractors to be the highest efficiency
model performs significantly worse at
typical field static pressures than at the
rating condition. (FUR: Proctor, FDMS
No. 0002 at p. 3) The current DOE test
procedure assumes a given value for the
external static pressure. While DOE
acknowledges that the external static
pressure of an HVAC system is, in part,
a function of the ductwork, DOE
believes variations in external static
pressures experienced in the field that
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impact the efficiency of the furnace fan
are outside the scope of coverage of this
rulemaking. This issue will be
considered in DOE’s separate
rulemaking for furnace fans.
Additionally, DOE acknowledges that
the blower motor responds to the
differences in external static pressure
between the ductwork in the field and
the pressure specified by the DOE test
procedure by increasing or decreasing
power draw as needed to maintain
consistent airflow. However, the DOE
test procedure to calculate AFUE does
not account for the type or performance
of the blower, and therefore, the rated
AFUE is not impacted by the blower
power draw. As noted above, there is a
separate rulemaking under way to
address the efficiency of furnace fans.
DOE is also developing a test procedure
for furnace fans in a separate
rulemaking, in which DOE will examine
the appropriate external static pressure
at which to rate the air handling
performance of the furnace.

Proctor also commented that the
furnace heating performance and air
handling performance should be rated
separately because some furnace
components are related to heating,
while others are related to moving
household air. Further, Proctor stated
that the furnace rating standard should
include the energy use of heating-
related components, such as the igniter,
while components that are not directly
related to heating should be included in
the air handling rating. (FUR: Proctor,
FDMS No. 0002 at p. 4) In response,
DOE first notes that this rulemaking to
examine amending the minimum AFUE
standards addresses the heating
performance of furnaces, and the air
handling performance will be addressed
separately in a furnace fans rulemaking,
as Proctor recommends. In response to
Proctor’s assertion that the furnace
heating performance standard should
include the use of heating-related
components such as the igniter, DOE
notes that it is required under 42 U.S.C.
6291(22) to use AFUE as the rating
metric for the fuel performance of
furnaces. DOE incorporates by reference
the definition in section 3 of ANSI/
ASHRAE 103-1993 of “annual fuel
utilization efficiency” as “‘the ratio of
annual output energy to annual input
energy, which includes any non-
heating-season pilot input loss and, for
gas or oil-fired furnaces or boilers, does
not include electric energy.” 10 CFR 430
subpart B, appendix N, section 2.0.
Under this definition, which captures
how efficiently the fuel is converted to
useful heat, electrical components such
as electronic ignition and the blower

motor are outside of the AFUE rating
metric coverage. Components in the
blower assembly will be covered in
DOE’s current energy conservation
standards rulemaking for residential
furnace fans.

b. Standby Mode and Off Mode

As noted above, DOE received
numerous comments from interested
parties regarding the approach to
regulating standby mode and off mode
energy consumption proposed in the
furnaces RAP. In particular, the
comments received pertained to the
metric that would be adopted for such
regulation.

ACEEE, the CA I0Us, EEIL, HARDI,
Lennox, AHRI, NRDC, APPA, Ingersoll
Rand, and the Joint Stakeholders
opposed the proposal to integrate
standby mode and off mode electrical
power into a new metric and instead
supported a separate metric for
regulating standby mode and off mode
electrical energy consumption in
furnaces. (FUR: ACEEE, Public Meeting
Transcript, No. 1.2.006 at pp. 130-131;
ACEEE, No. 1.3.009 at pp. 1-2; CA
I0Us, No. 1.3.017 at p. 3; EEIL No.
1.3.015 at pp. 4-5; HARDI, No. 1.3.016
at p. 8; Lennox, No. 1.3.018 at p. 3;
NRDC, No. 1.3.020 at p. 7; APPA, No.
1.3.011 at p. 4; AHRI, Public Meeting
Transcript, No. 1.2.006 at pp. 132-133;
Ingersoll Rand, No. 1.3.006 at p. 2; Joint
Stakeholders, No. 1.3.012 at pp. 3—4)
EEI qualified its support for a separate
descriptor for standby mode and off
mode electrical energy consumption,
stating that it supports a separate
descriptor for standby mode and off
mode efficiency as long as furnaces
would be required to provide
information about standby mode and off
mode fossil fuel consumption as well.
EEI asserted that if DOE looks at electric
energy attributable to standby mode, it
should also look at fossil fuel energy
consumption attributable to standby
mode just as rigorously. (FUR: EEI, No.
1.3.015 at pp. 4-5) In response, DOE
notes that in the final rule for residential
furnaces and boilers test procedures,
published in the Federal Register on
October 20, 2010, DOE concluded that
the AFUE metric comprehensively
accounts for fossil fuel energy
consumption over a full-year cycle,
thereby satisfying the fossil fuel portion
of the EISA 2007 requirement to
regulate standby mode and off mode
energy consumption. 75 FR 64621.
Lennox supported the use of the Eso
value that DOE proposed in the July 27,
2009 test procedures NOPR (74 FR
36959) as the metric for setting standby
mode and off mode standards. (FUR:
Lennox, No. 1.3.018 at p. 3) In today’s

direct final rule, DOE is using the
standby mode and off mode power
consumption metrics (Pw,ss and Pw orr,
respectively), as defined in the October
2010 test procedure final rule 2 (74 FR
64621, 64632 (Oct. 20, 2010)), as the test
metric for regulating standby mode and
off mode power consumption. As noted
in section IILE of today’s notice, DOE
believes this metric will provide a more
straightforward approach for comparing
the standby mode and off mode energy
consumption of furnaces, because it
does not include assumptions related to
the amount of time spent in standby
mode or off mode, as an annual metric,
such as Eso, would require.

ACEEE, EEI, HARDI, and Lennox
stated that DOE should not use an
integrated AFUE metric (one which
includes standby mode and off mode
electrical energy consumption, along
with active mode energy consumption)
to regulate standby mode and off mode
electrical energy consumption because
doing so would require rerating existing
furnaces, which could cause existing
ratings to decrease and could lead to
confusion in the marketplace. (FUR:
ACEEE, No. 1.3.009 at pp. 1-2; EEI,
Public Meeting Transcript, No. 1.2.006
at pp. 134-135; EEI, No. 1.3.015 at pp.
4-5; HARDI, Public Meeting Transcript,
No. 1.2.006 at p. 138; HARDI, No.
1.3.016 at p. 8; Lennox, No. 1.3.018 at
p. 3) Further, AHRI noted that every
program that provides incentives for
people to buy more-efficient furnaces
would have to change its descriptor to
avoid widespread confusion in the
marketplace, and therefore, AHRI
argued that combining metrics is not
feasible. (FUR: AHRI, Public Meeting
Transcript, No. 1.2.006 at pp. 136—137)
Ingersoll Rand added that adoption of
an integrated metric would lead to
confusion in the marketplace by making
higher-capacity furnaces appear more
efficient, because standby power is not
a function of heating capacity. (FUR:
Ingersoll Rand, No. 1.3.006 at p. 2) DOE
believes these points are valid.
Ultimately, in the test procedure
rulemaking, DOE concluded in the final
rule that it would not be technically
feasible to integrate standby mode and
off mode electrical energy consumption
into AFUE, because ‘‘the standby mode
and off mode energy usage, when
measured, is essentially lost in practical
terms due to the fact that manufacturers

’

21]n this direct final rule, DOE is changing the
nomenclature for the standby mode and off mode
power consumption metrics for furnaces from those
in the furnace and boiler test procedure final rule
published on October 20, 2010. 75 FR 64621. DOE
is renaming the Psg and Porr metrics as Pw sg and
Pw orr, respectively. However, the substance of
these metrics remains unchanged.
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ratings of AFUE are presented to the
nearest whole number.” 75 FR 64621,
64627 (Oct. 20, 2010). For further details
on DOE’s reasoning for not integrating
standby mode and off mode electrical
energy consumption into AFUE, please
consult the October 2010 test procedure
final rule. Id. at 64626-27.

ACEEE, NRDC, APPA, and the Joint
Stakeholders observed that, due to the
rounding provisions specified for the
AFUE descriptor, standby mode and off
mode electrical energy consumption
would effectively be lost in an
integrated metric. More specifically,
these parties reasoned that the
magnitude of active mode fuel
consumption would obscure the
standby mode and off mode electrical
energy consumption, thereby providing
manufacturers with little or no incentive
to reduce standby energy consumption.
(FUR: ACEEE, Public Meeting
Transcript, No. 1.2.006 at pp. 130-131;
ACEEE, No. 1.3.009 at pp. 1-2; NRDC,
No. 1.3.020 at p. 7; APPA, No. 1.3.011
at p. 4; Joint Stakeholders, No. 1.3.012
at pp. 3—4) The CA I0Us further
asserted that it is not feasible from a
testing and enforcement perspective to
regulate standby mode and off mode
electrical energy consumption when it
may be less than the rounding error of
the regulated metric, and suggested that
DOE would need to regulate an
integrated AFUE metric to a hundredth
of a percent in order to accurately
capture differences in standby mode
and off mode energy use. (FUR: CA
I0Us, No. 1.3.017 at p. 3) Additionally,
according to Ingersoll Rand, the
homeowner would not be able to
determine how much power is used in
standby mode, and an integrated metric
would be unlikely to focus furnace
redesigns on providing actual reduction
in electrical power usage, because the
standby power usage could be masked
with small improvements in heating
efficiency. (FUR: Ingersoll Rand, No.
1.3.006 at p. 2) DOE considered these
observations to be valid points, and they
played a role in the Department’s
decision to abandon an integrated AFUE
metric in favor of a separate descriptor
for standby mode and off mode
electrical energy consumption. Again,
for further details on DOE test
procedures for measuring standby mode
and off mode energy consumption,
please consult the October 2010 test
procedure final rule. 75 FR 64621 (Oct.
20, 2010).

2. Central Air Conditioners and Heat
Pumps

DOE has determined that its existing
test procedures for central air
conditioners and heat pumps address

energy use in standby mode, but not in
off mode. As explained above in section
I1.B, off mode occurs for air conditioners
during the non-cooling seasons and for
heat pumps during the “shoulder
seasons” (i.e., fall and spring).
Therefore, in a test procedure NOPR
published in the Federal Register on
June 2, 2010, DOE proposed to modify
to its existing test procedures for central
air conditioners and heat pumps by
adding provisions to determine off
mode energy use. 75 FR 31224 (hereafter
referred to as “the June 2010 test
procedure NOPR”). In the June 2010 test
procedure NOPR, DOE also proposed to
alter its existing test procedures by
adopting: (1) New testing and
calculation methods relevant to regional
standards for these products,
specifically SEER Hot-Dry; (2) a limited
number of other new testing methods;
(3) a new calculation for the
determination of sensible heat ratio,22
which could be used to assess the
dehumidification performance of an air
conditioner or heat pump; and (4)
modifications and clarifications of
certain calculations, testing methods,
test conditions and other provisions
currently in the test procedure. Id.
Similar to off mode for furnaces, DOE
concluded that it would not be
technically feasible to integrate off mode
electrical energy consumption into
SEER or HSPF, because SEER and HSPF
are seasonal descriptors, not annualized
descriptors, and the off mode energy
usage, when measured, is essentially
lost in practical terms due to the fact
that it is a very small portion of overall
electrical energy consumption. DOE
held a public meeting on June 11, 2010
at DOE headquarters in Washington, DC,
to receive oral comments on its
proposal, and it also sought and
received numerous written comments.
Given the interrelated and tandem
nature of these two rulemaking
proceedings, during the public meeting
for the preliminary TSD and in
subsequent written comments,
interested parties also commented on
the revision of the central air
conditioner and heat pump test
procedure. Several comments were
related to standby mode and off mode
energy consumption. ACEEE
commented that DOE must determine
whether any products use crankcase
heaters and whether such use is standby
mode or off mode. (CAC: ACEEE, No. 72
at p. 3) In response, DOE believes that

22““Sensible heat ratio” is the relative
contribution of an air conditioner or heat pump
which reduces the dry bulb temperature of the
ambient air to the cooling output which reduces the
moisture content of the ambient air.

off mode power exists for central air
conditioners and heat pumps in the
form of controls, certain types of fan
motors, and refrigerant crankcase
heaters, so DOE worked to develop
appropriate standards for off mode
power for each class of equipment based
on how the components that contribute
to a unit’s off mode power consumption
are treated in the test procedure.
Ingersoll Rand and EEI commented that
a standard for off mode energy
consumption is not needed, because the
existing ratings (SEER and HSPF)
already account for off mode power.
(CAC: Ingersoll Rand, No. 66 at p. 8;
CAC: EEI No. 75 at p. 3) DOE agrees
that SEER and HSPF already account for
off mode and standby mode energy
consumption of an air conditioning
system during the cooling season and,
for heat pumps, during the heating
season. However, the energy consumed
by an air conditioner during the heating
and shoulder seasons, while the unit
sits idle but powered, is not currently
accounted for within the DOE test
procedure. Similarly, the energy
consumed by a heat pump during the
shoulder season, while the unit sits idle
but powered, is not currently accounted
for within the DOE test procedure.

A number of interested parties
commented during the public meeting
that DOE should use the combination of
SEER and energy efficiency ratio (EER)
rather than SEER Hot-Dry as a metric for
hot-dry climates because EER is more
indicative of performance than SEER
Hot-Dry and also more straightforward
to calculate and understand. (CAC:
ACEEE, Public Meeting Transcript at
pp. 93, 95, 103; CAC: AHRI, Public
Meeting Transcript at p. 94; CAC: PGE,
Public Meeting Transcript at p. 97; CAC:
Southern, Public Meeting Transcript at
p- 100; CAC: Rheem, No. 76 at p. 6) EEI
expressed concern that incorporating a
SEER Hot-Dry metric would
significantly change the results of the
preliminary TSD because a new
efficiency metric would result in
different energy and cost savings to the
consumer. (CAC: EEI No. 75 at p. 5)
DOE agrees that using a SEER Hot-Dry
metric is unnecessary because the
combination of SEER and EER is more
representative of system performance.
As discussed in section III.B.2, DOE has
determined that it can consider dual
metrics (i.e., SEER and EER) when
considering recommendations arising
out of a consensus agreement. For its
analysis of potential standards apart
from those recommended in the
consensus agreement, DOE chose not to
use the SEER Hot-Dry metric, which it
had been considering, to characterize



37438 Federal Register/Vol.

76, No. 123 /Monday, June 27, 2011/Rules and Regulations

equipment performance in the hot-dry
region, because DOE did not have
sufficient information on how product
costs and overall system performance
might change if a SEER Hot-Dry metric
were used. Therefore, DOE continued to
use the current SEER rating metric for
analysis of those potential amended
standards.

a. Proposed Test Procedure
Amendments

As mentioned above, DOE proposed
amendments to its test procedure for
central air conditioners and heat pumps
to measure off mode power
consumption during the heating and
shoulder seasons for central air
conditioners and the shoulder season
for heat pumps. 75 FR 31224, 31238-39
(June 2, 2010). For central air
conditioners and heat pumps, these
changes included a measurement of the
off mode power consumption during the
shoulder season, Py, in watts. For
central air conditioners only, the test
procedure also provides a method to
measure the off mode power
consumption during the heating season,
P,, also in watts. Id. at 31269. P, does
not apply to heat pumps, because heat
pumps are used during both the heating
and cooling seasons, and, therefore, off
mode power consumption only occurs
during the shoulder seasons.

However, the June 2010 test
procedure NOPR did not contain an off
mode metric which combined P, and P».
In general, issues concerning test
procedure provisions for standby mode
and off mode power consumption are
being addressed in a separate SNOPR
for the Residential CAC test procedure.
However, in that SNOPR, DOE is
proposing the following off mode
metric, Pw orr, to regulate off mode
power consumption for central air
conditioners and heat pumps. Pw orr is
calculated for air conditioners using an
equation involving P, and P, based on
the national average relative lengths of
each season (739 hours for P; and 5,216
hours for P,). For heat pumps, Pw,orr
equals P because the heat pump is in
active mode during the heating season.
The equations used to calculate Pw orr
are as follows:

For air conditioners: Pw orr = 0.124 * P,
+0.876 * P,
For heat pumps: Pw orr = P,

As noted above, these equations were
not included in the June 2010 test
procedure NOPR, but are being
addressed in an SNOPR.

G. Technological Feasibility

1. General

In each standards rulemaking, DOE
conducts a screening analysis, which it
bases on information it has 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
analysis, DOE develops a list of design
options for consideration in
consultation with manufacturers, design
engineers, and other interested parties.
DOE then determines which of these
means for improving efficiency are
technologically feasible. DOE considers
a design option to be technologically
feasible if it is in use by the relevant
industry or if research has progressed to
the development of a working
prototype. “Technologies incorporated
in commercial products or in working
prototypes will be considered
technologically feasible.” 10 CFR 430,
subpart C, appendix A, section 4(a)(4)(i).
Further, although DOE does consider
technologies that are proprietary, it will
not consider efficiency levels that can
only be reached through the use of
proprietary technologies (i.e., a unique
pathway), which could allow a single
manufacturer to monopolize the market.

Once DOE has determined that
particular design options are
technologically feasible, it further
evaluates each of these design options
in light of the following additional
screening criteria: (1) Practicability to
manufacture, install, or service; (2)
adverse impacts on product utility or
availability; and (3) adverse impacts on
health or safety. 10 CFR part 430,
subpart C, appendix A, section
4(a)(4)(ii)—(iv). Section IV.B of this
notice discusses the results of the
screening analyses for furnaces and
central air conditioners and heat pumps.
Specifically, it presents the designs DOE
considered, those it screened out, and
those that are the basis for the TSLs in
this rulemaking. For further details on
the screening analysis for this
rulemaking, see chapter 4 of the direct
final rule TSD.

2. Maximum Technologically Feasible
Levels

When DOE proposes to adopt (or not
adopt) an amended or new energy
conservation 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, DOE
determined the maximum
technologically feasible (“‘max-tech”)
improvements in energy efficiency for
furnaces and central air conditioners
and heat pumps in the engineering
analysis using the design parameters
that passed the screening analysis and
that lead to the creation of the most
efficient products available. (See
chapter 5 of the direct final rule TSD.)

The max-tech efficiency levels are set
forth in TSL 7 for residential furnaces
and again in TSL 7 for central air
conditioners and heat pumps and
represent the most efficient products
available on the market in the given
product class. Products at the max-tech
efficiency levels for both furnaces and
central air conditioners and heat pumps
are either currently offered for sale or
have previously been offered for sale.
However, no products at higher
efficiencies are available or have been in
the past, and DOE is not aware of any
working prototype designs that would
allow manufacturers to achieve higher
efficiencies. For central air conditioners
and heat pumps, the max-tech levels are
listed at various cooling capacities
within the each product class, because
they vary depending on the cooling
capacity of the product. Table II1.6 and
Table I11.7 list the max-tech levels that
DOE determined for the products that
are the subjects of this rulemaking.

TABLE Il1l.6—MAX-TECH AFUE LEVELS

CONSIDERED IN THE FURNACES

ANALYSES
Max-Tech
Product class AFUE Level
%

Non-weatherized Gas ............... 98

Mobile Home Gas ..................... 96

Non-weatherized Qil-Fired ........ 97

Weatherized Gas ........cccccceune 81
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TABLE IlIl.7—MAX-TECH SEER AND HSPF LEVELS CONSIDERED IN THE CENTRAL AIR CONDITIONER AND HEAT PUMP

ANALYSES
Product class Cooling capacity Max-Tech efficiency level
Split Systems ..o Air Conditioners Blower-Coil* ....... 24.5 SEER
22 SEER
18 SEER
Air Conditioners Coil-Only* ........... 18 SEER
17 SEER
16 SEER
Heat Pumps .......ccccoiviiiiiiee, 22 SEER
21 SEER
18 SEER
Single-Package Systems .............. Air Conditioners ........cccvveeevrenen. 16.6 SEER
Heat PUMPS .....ccccovvieiiiicee 16.4 SEER
Niche Products ........ccccceecvevvreenne. SDHV .o BTON e 14.3 SEER
Space-Constrained  Air  Condi- | 2.5 TON ...oocceviiiiiiiiiiieceeee e, 12 SEER
tioners.
Space-Constrained Heat Pumps .. | 2.5 ToN ....occceeciiiiiniieiiicecccee, 12 SEER

*Although analyzed separately, DOE is setting the same standard level for split-system blower-coil air conditioners and split-system coil-only
air conditioners. DOE analyzed these products separately for greater accuracy in its analyses, but is adopting the same standard level. The dif-
ference between the two types of split-system air conditioners is that a blower-coil unit is matched with an indoor fan, while a coil-only unit is not.
The rating method for a coil-only unit uses a default fan power consumption (limiting the SEER that can be achieved), while a blower-coil unit
uses the measured fan power consumption of its matched indoor fan. For additional discussion of DOE’s treatment of blower-coil and coil-only
products, see section IV.A.3.b of this direct final rule.

For the weatherized gas furnace
product class and the space-constrained
central air conditioner and heat pumps
product classes, the max-tech levels
identified are the same level as the
existing minimum standards for each
respective product. The max-tech levels
for these products are further discussed
in the subsections immediately below.

a. Weatherized Gas Furnace Max-Tech
Efficiency Level

For the RAP, DOE examined the
efficiencies of weatherized gas furnaces
available on the market and determined
that 81-percent AFUE is the highest
efficiency available for weatherized gas
furnaces. In the RAP, DOE proposed to
analyze several efficiency levels for
weatherized gas furnaces, including an
81-percent max-tech level, and received
feedback from several interested parties,
described below.

ACEEE suggested that DOE should
use a condensing furnace at 90-percent
AFUE for the max-tech level for
weatherized gas furnaces, because
limited numbers of commercial
packaged units are available with
condensing gas sections, and this
technology may be feasible for use with
condensate drains to the house interior.
(FUR: ACEEE, No. 1.3.009 at p. 6) In
contrast, Lennox stated that it supports
the 81-percent AFUE max-tech
efficiency levels shown for weatherized
gas furnaces only for the purposes of
undertaking required analysis; Lennox
does not support DOE’s setting max-tech
as the minimum required efficiency
level in a standard, and stated that DOE

should avoid doing so. (FUR: Lennox,
No. 1.3.018 at p. 3)

During the screening analysis (see
section IV.B of this direct final rule),
DOE considered technologies to
improve the AFUE of weatherized gas
furnaces, but determined that no
weatherized gas furnace technologies
satisfied all four screening criteria. As a
result, 81-percent AFUE is the
maximum technologically feasible
efficiency level for these products. At
efficiencies above 81-percent AFUE, the
potential for the formation of
condensate increases, causing concerns
about condensate freezing in
weatherized furnaces, which are
installed outdoors. When condensate
freezes, the performance of the unit is
impacted, and failure rates increase,
while reliability decreases. As suggested
by ACEEE, DOE examined a condensing
design for weatherized gas furnaces. In
researching weatherized gas furnace
designs currently on the market as well
as prototype designs, DOE did not
discover any designs that have been or
are currently being used in
commercially-available designs or
working prototypes for residential
condensing weatherized gas furnaces.
Therefore, DOE is not aware of any
designs that have reliably overcome
issues associated with condensate
freezing in weatherized gas furnaces,
and this direct final rule does not
include efficiency levels where
condensate formation is possible for this
product class. However, DOE recognizes
that if the issues associated with
condensate freezing in weatherized gas

furnaces can be reliably overcome, there
may be potential for developing
products at condensing efficiency levels
in the future.

The minimum energy conservation
standard for weatherized gas furnaces
that was promulgated by the November
2007 Rule is 81-percent AFUE. 72 FR
65136, 65169 (Nov. 19, 2007); 10 CFR
430.32(e)(1)(i1). Because DOE has
concluded that the November 2007 Rule
was not vacated by the remand
agreement, 81-perecent AFUE was used
as the baseline for this rulemaking. As
a result, DOE has determined that 81-
percent AFUE is both the baseline and
max-tech level for weatherized gas
furnaces. DOE concluded that there is
no need to perform additional analyses
for these products, since the de facto
minimum standard will be 81-percent
AFUE.

b. Space-Constrained Central Air
Conditioner and Heat Pump Max-Tech
Efficiency Levels

In conducting its analyses, DOE
determined that the max-tech levels for
both the space-constrained air
conditioner and heat pump product
classes are 12 SEER, which is equivalent
to the baseline level. DOE has
concluded that unique factors may
prevent through-the-wall products from
realizing the full potential of energy
saving design options available to other
product classes. Typically, increased
condenser coil surface area is the most
cost-effective energy saving measure
available for air conditioners and heat
pumps. However, manufacturers of
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space-constrained products are limited
in their ability to implement this option
by the apparent constraints upon coil
size inherently present in this product
class, and some manufacturers have
expressed concern that the available
condenser coil surface area may have
already been maximized in order to
reach the 10.9 SEER standard, which
was set forth in the previous rulemaking
for through-the-wall products. 69 FR
50997, 51001 (August 17, 2004).
Similarly, manufacturers have claimed
that the number of coil rows has also
been maximized to the point at which
the addition of further rows would not
provide a noticeable improvement in
performance. Other coil improvements,
such as micro-channel tubing 23, were
proven technologically infeasible during
research and development testing
because manufacturers have been
unable to solve defrosting issues, calling
into question the technological
feasibility of this technology option for
all types of heat pumps. If coil
improvements are insufficient to
increase product efficiency, through-
the-wall manufacturers must explore
more-costly design options, such as
high-efficiency compressors and fan
motors and controls. According to
certain manufacturers, higher-efficiency
compressors were incorporated into
products on the market to meet the 10.9
SEER standard, and variable speed fan
motors and advanced controls were
incorporated into product designs when
the through-the-wall product class
expired and those products were
required to meet the 12 SEER standard
as part of the space-constrained product
classes. The expiration of this product
class and inclusion of the through-the-
wall units in the space-constrained
product class is discussed in greater
detail in section IV.A.3.b. The
implementation of these technologies to
meet the 12 SEER requirement of the
space-constrained product class
suggests that manufacturers have few, if
any, technology options left to improve
efficiency level beyond 12 SEER.

DOE conducted teardowns and
further market research to confirm this
hypothesis and found the space-
constrained max-tech efficiency level to
be 12 SEER for both the space-
constrained air conditioner and heat
pump product classes. This level
matches the baseline, and therefore,
DOE would be unable to raise the

23 Microchannel heat exchangers have a
rectangular cross-section containing several small
channels through which refrigerant passes. Fins
pass between the tubes and are brazed to the tubes.
These heat exchangers are capable of transferring
more heat per unit of face area than a round-tube
plate-fin coil of comparable capacity.

energy conservation standards.
Therefore, DOE concluded that there is
no need to perform additional analyses
for these products, since the de facto
minimum standard will be 12 SEER.
However, during its investigation, DOE
found that space-constrained products
have the potential to achieve higher
offmode efficiency levels, and,
therefore, considered these products in
the off mode analysis, which is
discussed in section IIL.E.2.a.

H. Energy Savings
1. Determination of Savings

DOE used its NIA spreadsheet to
estimate energy savings from amended
standards for residential furnaces and
central air conditioners and heat pumps.
(The NIA spreadsheet model is
described in section IV.G of this notice
and chapter 10 of the direct final rule
TSD.) For most of the considered TSLs,
DOE forecasted cumulative energy
savings beginning in the year in which
compliance with amended standards
would be required, and ending 30 years
afterward. For TSL 4, which matches
the recommendations in the consensus
agreement, DOE forecasted the energy
savings from 2015 through 2045 for
central air conditioners and heat pumps,
and from 2013 through 2045 for
furnaces.24 DOE quantified the energy
savings attributable to each TSL as the
difference in energy consumption
between the standards case and the base
case. The base case represents the
forecast of energy consumption in the
absence of new or amended mandatory
efficiency standards, and considers
market demand for more-efficient
products.

The NIA spreadsheet model calculates
the energy savings in “site energy,”
which is the energy directly consumed
by products at the locations where they
are used. DOE reports national energy
savings on an annual basis in terms of
the source (primary) energy savings,
which is the savings in the energy that
is used to generate and transmit energy
to the site. To convert site energy to
source energy, DOE derived annual
conversion factors from the model used
to prepare the Energy Information
Administration’s (EIA) Annual Energy
Outlook 2010 (AEO2010), which
presents long-term projections of energy
supply, demand, and prices.25

24TSL 4 incorporates the recommendations of the
consensus agreement, which include compliance
dates in 2015 for central air conditioners and heat
pumps and in 2013 for furnaces.

25 For more information on AEO2010, see:
http://www.eia.doe.gov/oiaf/aeo/.

2. Significance of Savings

As noted above, under 42 U.S.C.
6295(0)(3)(B), EPCA prohibits DOE from
adopting a standard for a covered
product if such standard would not
result in “significant” energy savings.
While the term “‘significant” is not
defined in the Act, the U.S. Court of
Appeals for the D.C. Circuit, in Natural
Resources Defense Council v.
Herrington, 768 F.2d 1355, 1373 (D.C.
Cir. 1985), indicated that Congress
intended “‘significant” energy savings in
this context to be savings that were not
“genuinely trivial.” The energy savings
for all of the TSLs considered in this
rulemaking are nontrivial, and,
therefore, DOE considers them
“significant”” within the meaning of 42
U.S.C. 6295(0)(3)(B).

I. Economic Justification

1. Specific Criteria

As discussed in section II.B, 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)(i)) The
following sections generally discuss
how DOE is addressing each of those
seven factors in this rulemaking. For
further details and the results of DOE’s
analyses pertaining to economic
justification, see sections IV and V of
today’s notice.

a. Economic Impact on Manufacturers
and Consumers

In determining the impacts of a new
or amended standard on manufacturers,
DOE first determines the quantitative
impacts using an annual cash-flow
approach. This includes both a short-
term assessment (based on the cost and
capital requirements associated with
new or amended standards during the
period between the announcement of a
regulation and when the regulation
comes into effect) and a long-term
assessment (based on the costs and
margin impacts over the 30-year
analysis period). The impacts analyzed
include INPV (which values the
industry on the basis of expected future
cash flows), cash flows by year, changes
in revenue and income, and other
measures of impact, as appropriate.
Second, DOE analyzes and reports the
impacts on different types of
manufacturers, paying particular
attention to 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


http://www.eia.doe.gov/oiaf/aeo/

Federal Register/Vol.

76, No. 123 /Monday, June 27, 2011/Rules and Regulations

37441

cumulative impacts of different DOE
regulations and other regulatory
requirements on manufacturers.

For individual consumers, measures
of economic impact include the changes
in LCC and the PBP associated with new
or amended standards. The LCC, which
is also separately specified as one of the
seven factors to be considered in
determining the economic justification
for a new or amended standard (42
U.S.C. 6295(0)(2)(B)(i)(II)), is discussed
in the following section. For consumers
in the aggregate, DOE also calculates the
net present value from a national
perspective of the economic impacts on
consumers over the forecast period used
in a particular rulemaking.

b. Life-Cycle Costs

The LCC is the sum of the purchase
price of a product (including the cost of
its installation) and the operating
expense (including energy and
maintenance and repair expenditures)
discounted over the lifetime of the
product. The LCC savings for the
considered efficiency levels are
calculated relative to a base case that
reflects likely trends in the absence of
amended standards. The LCC analysis
requires a variety of inputs, such as
product prices, product energy
consumption, energy prices,
maintenance and repair costs, product
lifetime, and consumer discount rates.
DOE assumes in its analysis that
consumers purchase the product in the
year in which compliance with the
amended standard is required.

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. A
distinct advantage of this approach is
that DOE can identify the percentage of
consumers estimated to achieve LCC
savings or experiencing an LCC
increase, in addition to the average LCC
savings associated with a particular
standard level. In addition to identifying
ranges of impacts, DOE evaluates the
LCC impacts of potential standards on
identifiable subgroups of consumers
that may be disproportionately affected
by an amended national standard.

c. Energy Savings

While significant conservation of
energy is a separate statutory
requirement for imposing an energy
conservation standard, the Act 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)(i)(III))
DOE uses the NIA spreadsheet results in

its consideration of total projected
savings.

d. Lessening of Utility or Performance of
Products

In establishing classes of products,
and in evaluating design options and
the impact of potential standard levels,
DOE seeks to develop standards that
would not lessen the utility or
performance of the products under
consideration. None of the TSLs
presented in today’s direct final rule
would reduce the utility or performance
of the products considered in the
rulemaking. (42 U.S.C.
6295(0)(2)(B)(i)(IV)) During the
screening analysis, DOE eliminated
from consideration any technology that
would adversely impact consumer
utility. For the results of DOE’s analyses
related to the potential impact of
amended standards on product utility
and performance, see section IV.B of
this notice and chapter 4 of the direct
final rule TSD.

e. Impact of Any Lessening of
Competition

EPCA directs DOE to consider any
lessening of competition that is likely to
result from standards. Specifically, it
directs the U.S. Attorney General
(Attorney General) to determine in
writing the impact, if any, of any
lessening of competition likely to result
from a proposed standard and to
transmit such determination to the
Secretary, not later than 60 days after
the publication of a proposed rule,
together with an analysis of the nature
and extent of such impact. (42 U.S.C.
6295(0)(2)(B)(i)(V) and (ii)) DOE is
simultaneously publishing a NOPR
containing energy conservation
standards identical to those set forth in
today’s direct final rule and has
transmitted a copy of today’s direct final
rule and the accompanying TSD to the
Attorney General, requesting that the
U.S. Department of Justice (DOJ)
provide its determination on this issue.
DOE will consider DOJ’s comments on
the rule in determining whether to
proceed with the direct final rule. DOE
will also publish and respond to the
DOJ’s comments in the Federal Register
in a separate notice.

f. Need of the Nation To Conserve
Energy

Another factor which DOE must
consider in determining whether a new
or amended standard is economically
justified is the need for national energy
and water conservation. (42 U.S.C.
6295(0)(2)(B)(i)(VI)) The energy savings
from new or amended standards are
likely to provide improvements to the

security and reliability of the Nation’s
energy system. Reductions in the
demand for electricity may also result in
reduced costs for maintaining the
reliability of the Nation’s electricity
system. DOE conducts a utility impact
analysis to estimate how new or
amended standards may affect the
Nation’s needed power generation
capacity.

Energy savings from the standards in
this rule are also likely to result in
environmental benefits in the form of
reduced emissions of air pollutants and
greenhouse gases associated with energy
production (i.e., from power plants),
and through reduced use of fossil fuels
at the homes where gas and oil furnaces
are used. DOE reports the
environmental effects from the
standards in this rule, as well as from
each TSL it considered for furnaces and
central air conditioners and heat pumps,
in the environmental assessment
contained in chapter 15 in the direct
final rule TSD. DOE also reports
estimates of the economic value of
emissions reductions resulting from the
considered TSLs.

g. Other Factors

The Act allows the Secretary, in
determining whether a standard is
economically justified, to consider any
other factors that the Secretary deems to
be relevant. (42 U.S.C.
6295(0)(2)(B)(i)(VII)) In developing the
standards set forth in this notice, DOE
has also considered the comments
submitted by interested parties,
including the recommendations in the
consensus agreement, which DOE
believes provides a reasoned statement
by interested persons that are fairly
representative of relevant points of view
(including representatives of
manufacturers of covered products,
States, and efficiency advocates) and
contains recommendations with respect
to energy conservation standards that
are in accordance with 42 U.S.C.
6295(0). DOE has encouraged the
submission of consensus agreements as
a way to get diverse stakeholders
together, to develop an independent and
probative analysis useful in DOE
standard setting, and to expedite the
rulemaking process. In the present case,
one outcome of the consensus
agreement was a recommendation to
accelerate the compliance dates for
these products, which would have the
effect of producing additional energy
savings at an earlier date. DOE also
believes that standard levels
recommended in the consensus
agreement may increase the likelihood
for regulatory compliance, while
decreasing the risk of litigation.
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2. Rebuttable Presumption

As set forth in 42 U.S.C.
6295(0)(2)(B)(iii), EPCA provides for 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 level is less than three times
the value of the first-year energy (and,
as applicable, water) savings resulting
from the standard, as calculated under
the applicable DOE test procedure.
DOE’s LCC and PBP analyses generate
values that calculate the payback period
for consumers of potential new and
amended energy conservation
standards. These analyses include, but
are not limited to, the three-year
payback period contemplated under the
rebuttable presumption test. However,
DOE routinely conducts a full economic
analysis that considers the full range of
impacts to the consumer, manufacturer,
Nation, and environment, as required
under 42 U.S.C. 6295(0)(2)(B)(i). The
results of this analysis serve as the basis
for DOE to evaluate the economic
justification for a potential standard
level definitively (thereby supporting or
rebutting the results of any preliminary
determination of economic
justification). The rebuttable
presumption payback calculation is
discussed in section IV.F.12 of this
direct final rule and chapter 8 of the
direct final rule TSD.

IV. Methodology and Discussion

DOE used two spreadsheet tools,
which are available online,26 to estimate
the impact of all the considered
standard levels, including the standards
in this rule. The first spreadsheet
calculates LCCs and payback periods of
potential amended energy conservation
standards. The second provides
shipments forecasts and then calculates
national energy savings and net present
value impacts of potential energy
conservation standards. The Department
also assessed manufacturer impacts,
largely through use of the Government
Regulatory Impact Model (GRIM), which
is an industry cash-flow model that is
described in detail in section IV.1.

Additionally, DOE estimated the
impacts on utilities and the
environment of potential amended
energy efficiency standards for furnaces
and central air conditioners and heat
pumps. DOE used a version of EIA’s
National Energy Modeling System
(NEMS) for the utility and

26 http://www1.eere.energy.gov/buildings/
appliance_standards/residential/furnaces_
boilers.html and http://www1.eere.energy.gov/
buildings/appliance_standards/residential/central
_ac_hp.html.

environmental analyses. The NEMS
model simulates the energy sector of the
U.S. economy. EIA uses NEMS to
prepare its Annual Energy Outlook. For
more information on NEMS, refer to The
National Energy Modeling System: An
Overview, DOE/EIA-0581 (98) (Feb.
1998) (available at: http://tonto.eia.
doe.gov/FTPROOT/forecasting/
058198.pdy).

The version of NEMS used for
appliance standards analysis is called
NEMS-BT, which is based on the AEO
version but with minor modifications.2?
NEMS-BT offers a sophisticated picture
of the effect of standards, because it
accounts for the interactions between
the various energy supply and demand
sectors and the economy as a whole.

A. Market and Technology Assessment
1. General

When beginning an energy
conservation standards rulemaking,
DOE develops information that provides
an overall picture of the market for the
products concerned, including the
purpose of the products, the industry
structure, and market characteristics.
This activity includes both quantitative
and qualitative assessments based
primarily on publicly-available
information (e.g., manufacturer
specification sheets, industry
publications, and data from trade
organization Web sites, such as AHRI at
http://www.ahrinet.org/). The subjects
addressed in the market and technology
assessment for this rulemaking include:
(1) Quantities and types of products
sold and offered for sale; (2) retail
market trends; (3) products covered by
the rulemaking; (4) product classes; (5)
manufacturers; (6) regulatory
requirements and non-regulatory
programs (such as rebate programs and
tax credits); and (7) technologies that
could improve the energy efficiency of
the products under examination. See
chapter 3 of the direct final rule TSD for
further discussion of the market and
technology assessment.

2. Products Included in This
Rulemaking

This subsection addresses the scope
of coverage for this energy conservation
standards rulemaking for furnaces,

27 EIA approves the use of the name “NEMS” to
describe only an AEO version of the model without
any modification to code or data. Because the
present analysis entails some minor code
modifications (to allow modeling of the impact of
energy conservation standards on the appropriate
energy end uses) and uses the model under various
policy scenarios that deviate from AEO
assumptions, the name “NEMS-BT"’ refers to the
model as used here. (“BT” stands for DOE’s
Building Technologies Program.)

central air conditioners, and heat
pumps. It will also address whether
EPCA covers certain other products and
authorizes DOE to adopt standards for
them.

a. Furnaces

EPCA defines a residential “furnace”
as a product that: (1) Either uses only
single-phase electric current, or uses
single-phase electric current or direct
current (DC) in conjunction with natural
gas, propane, or home heating oil; (2) is
designed to be the principal heating
source for the living space of a
residence; (3) is not contained within
the same cabinet with a central air
conditioner whose rated cooling
capacity is above 65,000 Btu per hour;
(4) is an electric central furnace, electric
boiler, forced-air central furnace, gravity
central furnace, or low pressure steam
or hot water boiler; and (5) has a heat
input rate of less than 300,000 Btu per
hour for electric boilers and low
pressure steam or hot water boilers and
less than 225,000 Btu per hour for
forced-air central furnaces, gravity
central furnaces, and electric central
furnaces. (42 U.S.C. 6291(23)) This
definition covers the following types of
products: (1) Gas furnaces (non-
weatherized and weatherized); (2) oil-
fired furnaces (non-weatherized and
weatherized); (3) mobile home furnaces
(gas and oil-fired); (4) electric resistance
furnaces; (5) hot water boilers (gas and
oil-fired); (6) steam boilers (gas and oil-
fired); and (7) combination space/water
heating appliances (water-heater/fancoil
combination units and boiler/tankless
coil combination units).

Residential boilers are outside the
scope of this rulemaking. EISA 2007
included amendments to EPCA that
established amended standards for these
boilers (42 U.S.C. 6295(f)(3)), and DOE
subsequently incorporated these
standards into its regulations at 10 CFR
430.32(e)(2)(ii). 73 FR 43611 (July 28,
2008). Compliance with the new
statutory boilers standards is required
for covered products manufactured or
imported on or after September 1, 2012.
As discussed in section II.B.2.a above,
under the voluntary remand, DOE
agreed to undertake analyses to
determine whether it should establish
regional energy conservation standards
for residential furnaces. As part of this
analysis, DOE agreed to consider the
effect of alternate standards on natural
gas prices. The current rulemaking for
furnaces is the second amended energy
conservation standards rulemaking
which is being conducted pursuant to
authority under 42 U.S.C. 6295(f)(4)(C)
and (0)(6). Given the relatively recent
enactment of statutorily-prescribed
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boiler standards in EISA 2007, DOE has
decided to consider amended energy
conservation standards for boilers under
42 U.S.C. 6295(f)(4)(C) in a future
rulemaking.

For furnaces, this rulemaking covers
the same products as those covered by
the November 2007 Rule, consisting of
the following types of furnaces: (1) Non-
weatherized gas; (2) weatherized gas; (3)
mobile home gas; and (4) non-
weatherized oil-fired. However, DOE
did not perform an AFUE analysis for
weatherized gas furnaces because the
November 2007 Rule promulgated
standards at the max-tech AFUE level.
As described in section III.G, DOE has
concluded that 81-percent AFUE is still
the max-tech efficiency achievable for
weatherized gas furnaces. Therefore,
because EPCA’s anti-backsliding clause
would not allow DOE to consider
adoption of a minimum standard below
81-percent AFUE, and because there are
no viable efficiency levels above 81-
percent AFUE, DOE did not perform an
AFUE analysis for weatherized gas
furnaces.

Although DOE did not consider
amended AFUE standards for electric
furnaces, mobile home oil-fired
furnaces, and weatherized oil-fired
furnaces in this rulemaking for the
reasons discussed in the following
sections, DOE did consider standby
mode and off mode standards for these
products. Additionally, DOE did not
analyze energy conservation standards
for combination space/water heating
appliances for reasons discussed below.

(i) Mobile Home Oil-Fired and
Weatherized Oil-Fired Furnaces

DOE is not proposing amended AFUE
standards for mobile home oil-fired
furnaces and weatherized oil-fired
furnaces because DOE understands that
only a very small number of these
products are shipped (as these products
combine to make up less than one
percent of all furnace models in the
AHRI directory) and that the few models
that are shipped exceed the currently
applicable standards (i.e., 75-percent
AFUE for mobile home oil-fired
furnaces and 78-percent AFUE for
weatherized oil-fired furnaces). As a
result, DOE believes that promulgating
higher standards for these products
would result in de minimis energy
savings. DOE initially made these
determinations in the proposed rule
leading to the development of the
November 2007 Rule (71 FR 59204,
59214 (Oct. 6, 2006)), and based on a
more recent review of products on the
market and feedback from
manufacturers, DOE believes the market
for all of these furnaces has not

changed. DOE initially made this
proposal in the RAP and did not receive
any related comments.

(ii) Electric Furnaces

EPCA initially prescribed standards at
78-percent AFUE for ‘“‘furnaces,” which
did not exclude electric furnaces. (42
U.S.C. 6295(f)(1)) The definition of a
“furnace” in EPCA (42 U.S.C. 6291(23))
explicitly includes “electric furnaces,”
and, therefore, the 78-percent AFUE
standard set by EPCA applies to electric
furnaces. In the November 2007 final
rule, DOE stated that it was not adopting
amended standards for electric furnaces.
72 FR 65136, 65154 (Nov. 19, 2007).
However, when outlining the minimum
AFUE requirements for the other
furnace product classes, DOE did not
restate the requirement for electric
furnaces that was originally established
by EPCA. To clarify the existing
standards for electric furnaces, DOE is
reaffirming the 78-percent minimum
AFUE level for electric furnaces that
was originally established by EPCA in
today’s direct final rule. As noted
previously, DOE is not adopting
amended AFUE standards for electric
furnaces because it understands that
their efficiency already approaches 100-
percent AFUE. The AFUE ratings for
electric furnace products currently on
the market range from 96-percent (for
outdoor units due to jacket losses) to
100-percent, and as discussed below,
the test procedures for these products
effectively limit them from having
AFUE ratings any lower than this.
Therefore, for the reasons explained
below, DOE believes that any
improvements to electric furnaces
would have a de minimis energy-savings
potential and did not consider
amending the AFUE standards for these
products. (However, as noted in section
II.E.1.b of this direct final rule, DOE
analyzed new energy conservation
standards for standby mode and off
mode energy consumption of these
products.)

The test procedure for residential
furnaces specifies that AFUE for electric
furnaces is calculated as 100 percent
minus jacket losses, and gives the
option of assigning jacket losses equal to
1 percent.28 The AFUE is calculated in
this manner because the electric heating

28 For the rulemaking analysis in support of the
2007 Final Rule for residential furnaces and boilers,
DOE gathered test data on the jacket losses for
furnaces. This data is summarized in a presentation
available at: http://www1.eere.energy.gov/buildings/
appliance_standards/residential/pdfs/support
material.pdf. The actual jacket loss values based on
testing ranged from 0.11 percent to 0.75 percent.
Thus, DOE believes one percent jacket losses to be
representative of a conservative estimate of the
actual jacket losses of furnaces.

elements convert all of the electrical
input energy into heat energy, and the
only losses at the point of operation are
through the jacket. The jacket losses are
then multiplied by a factor of 1.7 for
indoor furnaces (which must be tested
as isolated combustion systems) and 3.3
for outdoor furnaces, and subtracted
from 100 percent to get the AFUE rating.
Therefore, the lowest possible AFUE
rating for an electric furnace, according
to DOE’s test procedure and assuming a
default value of 1 percent jacket losses,
is 98.3 percent AFUE for non-
weatherized (indoor) electric furnaces
and 96.7 percent AFUE for weatherized
(outdoor) electric furnaces. Further, a
significant portion of electric furnaces
are installed in the conditioned space,
and any heat lost through the jacket in
such installations would contribute to
the heated space, effectively making the
electric furnace completely efficient at
the point of use.

The jacket losses of furnaces currently
on the market are low, as jacket losses
are already assumed by the test
procedure to be a default of 1 percent,
and it is unlikely that further
improvements will have much impact
on efficiency. Because reducing jacket
losses are the only means for improving
the efficiency of these products as rated
by DOE’s test procedure, they have an
extremely limited potential for
additional energy savings. Any
efficiency levels analyzed would be very
unlikely to result in significant energy
savings.

In response to DOE’s planned
approach for considering amended
AFUE standards for electric furnaces,
which was outlined in the RAP, DOE
received several comments.

NRDC stated that DOE should include
electric furnaces in the scope of this
rulemaking because these products
represent a low-cost option that could
grow in market penetration as the
efficiency (and as a result, cost) of
competing products that provide the
exact same consumer utility (i.e., heat
pumps, which in most cases have
electric furnaces as back up and would
use the same duct system) may
potentially increase with upcoming
standards. Further, NRDC stated that
unless the energy savings potential of
amended standards for electric furnaces
is less than 0.032 quads (an amount
deemed significant by DOE in the
packaged terminal air conditioners
(PTACs) rulemaking29), DOE should
include them in the scope of this
rulemaking. (FUR: NRDC, No. 1.3.020 at
pp- 8) ACEEE recommended including

29DOE published the final rule for PTACs on
October 7, 2008. 73 FR 58772.
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electric furnaces and requiring a
minimum AFUE of greater than 100-
percent for all ducted electric furnaces,
given the substantial energy losses in
transmission from source to site. (FUR:
ACEEE, No. 1.3.009 at p. 3—4) AGA
stated that excluding electric furnaces
from consideration in the rulemaking is
counterproductive to reducing energy
consumption, so the commenter urged
DOE to look at the number of electric
furnaces on the market and to use that
number in a comparative analysis to
determine the potential impact of
inclusion of such products in this
rulemaking. (FUR: AGA, Public Meeting
Transcript, No. 1.2.006 at p. 42)
Conversely, EEI stated that it supports
the scope of the current rulemaking and
agreed with DOE’s conclusions in the
RAP regarding electric resistance
furnaces and boilers. (FUR: EEI, No.
1.3.015 at p. 3) The American Public
Power Association (APPA) commented
that if DOE decides to reject the use of
the consensus agreement and proceed
with a rulemaking, APPA would
support the scope as outlined by DOE.
More specifically, APPA supported the
finding that the rulemaking should not
cover electric resistance furnaces
because their efficiency is already very
high. (FUR: APPA, No. 1.3.011 at p. 3)
In response, DOE notes that it cannot
promulgate a standard that would lead
to the elimination of any product class.
(42 U.S.C. 6295(0)(4)) Because it is
currently impossible for manufacturers
to achieve an AFUE standard of greater
than 100 percent for electric furnaces,
and because such a standard would
effectively eliminate electric furnaces
from the market, DOE does not believe
ACEEE’s suggestion is a valid
opportunity for energy savings under
EPCA. Additionally, as noted above,
DOE reviewed the market for electric
furnaces and determined that because
the efficiency of these products
approaches 100-percent AFUE, the
energy-savings potential is de minimis.
As a result, DOE does not believe there
is reason to consider amended standards
for electric furnaces in this rulemaking.
EarthJustice stated that DOE has the
statutory authority to consider heat
pump technology as a design option to
improve the efficiency of electric
furnaces. EarthJustice asserted that
because heat pumps use the same kind
of energy and provide the same
functionality as electric resistance
furnaces, there is no basis for treating
the products differently, and separate
standards for these products are
inconsistent with EPCA’s mandate to
save energy. Further, EarthJustice stated
that the definition of a “furnace” is
broad enough to cover heat pumps even

though they are already defined under
42 U.S.C. 6291(24) and argued that a
heat pump meets all of the requirements
of the furnace definition. (FUR:
EarthJustice, No. 1.3.014 at pp. 3-6)
Similarly, NRDC stated that electric
furnaces should be added to the heat
pump product class and be required to
achieve the same performance. NRDC
suggested rating both types of products
using the same metric—testing the
furnaces for HSPF if possible, or
exploring an AFUE rating for a heat
pump. (FUR: NRDC, No. 1.3.020 at pp.
8-9)

DOE notes that EPCA defines a
“furnace” as ““an electric central
furnace, electric boiler, forced-air
central furnace, gravity central furnace,
or low pressure steam or hot water
boiler.” (42 U.S.C. 6291(23)(C)) Further,
DOE’s definitions in the Code of Federal
Regulations define an ““electric central
furnace” as “‘a furnace designed to
supply heat through a system of ducts
with air as the heating medium, in
which heat is generated by one or more
electric resistance heating elements and
the heated air is circulated by means of
a fan or blower.” 10 CFR 430.2.
Separately, EPCA defines a ‘“heat
pump’’ as a product that (1) consists of
one or more assemblies; (2) is powered
by single phase electric current; (3) is
rated below 65,000 Btu per hour; (4)
utilizes an indoor conditioning coil,
compressors, and refrigerant-to-outdoor-
air heat exchanger to provide air
heating; and (5) may also provide air
cooling, dehumidifying, humidifying
circulating, and air cleaning. (42 U.S.C.
6291(24)) DOE believes that the
definition of “heat pump” in EPCA does
not include electric furnaces, because
electric furnaces do not meet all of the
criteria of the “heat pump” definition
(such as utilizing a compressor and
refrigerant). (42 U.S.C. 6291(24)(D))
Further, DOE believes that because
“heat pumps” are defined separately by
EPCA, they are not included under the
definition of a “furnace” under 42
U.S.C. 6291(23)(C), which states that a
furnace is an electric central furnace,
electric boiler, forced-air central
furnace, gravity central furnace, or low
pressure steam or hot water boiler.
Because an electric central furnace
utilizes heat “generated by one or more
electric resistance elements,” a heat
pump would not be covered under the
definition of an “electric central
furnace.” Once heat pump technology is
added to an electric furnace, the product
would no longer generate heat using an
electric resistance element, but instead
would use a refrigerant-to-outdoor-air
heat exchanger to provide air heating.

Such a change in the mechanism for
generating heat would exclude the
product from being covered as a furnace
(as it would no longer be an “electric
furnace” under the definition of a
“furnace” in 42 U.S.C. 6291(23)(C)), and
would instead cause it to be classified

it as a heat pump, under EPCA’s
definitions. Therefore, DOE has
concluded that it will not consider heat
pump technology as a design option for
electric furnaces in the analysis.

(iii) Combination Space/Water Heating
Appliances

DOE excluded combination space/
water heating appliances from
consideration in this rulemaking, as was
done in the NOPR leading to the
November 2007 Rule for furnaces and
boilers. 69 FR 45420, 45429 (July 29,
2004). An adequate test procedure does
not exist that would allow DOE to set
standards for these products.

ACEEE urged DOE to develop a test
method and energy conservation
standard for combination hot water/
space heating units. (FUR: ACEEE, No.
1.3.009 at p. 3) EEI stated that if
combination space/water heating
appliances obtain greater market share,
then DOE should create a test procedure
and efficiency standards in a future
rulemaking because they are a
competitive product. (FUR: EEI, No.
1.3.015 at p.3)

DOE has not yet initiated a test
procedure rulemaking to establish a test
procedure for combination space/water
heating appliances. DOE believes that
doing so as a part of this rulemaking
would cause delays that could prevent
DOE from issuing amended standards
for residential furnaces and central air
conditioners and heat pumps in a timely
manner, and thus, may reduce energy
savings to the Nation from amended
standards (if the compliance date must
be delayed). Therefore, DOE may
consider a test procedure and energy
conservation standards for combination
space/water heating appliances in future
rulemakings, but will not do so as a part
of this rulemaking for residential
furnaces and central air conditioners
and heat pumps.

b. Central Air Conditioners and Heat
Pumps

EPCA defines a residential “‘central
air conditioner” as a product, other than
a packaged terminal air conditioner,
which is: (1) Powered by single-phase
electric current, (2) air cooled, (3) rated
below 65,000 Btu per hour, (4) not
contained within the same cabinet as a
furnace the rated capacity of which is
above 225,000 Btu per hour, and (5) a
heat pump or a cooling only unit. (42
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U.S.C. 6291(21)) Furthermore, EPCA
defines a “heat pump” as a product,
other than a packaged terminal heat
pump, which: (1) Consists of one or
more assemblies, (2) is powered by
single-phase electric current, (3) is rated
below 65,000 Btu per hour, (4) uses an
indoor conditioning coil, compressors,
and refrigerant-to-outdoor air heat
exchanger to provide air heating, and (5)
may also provide air cooling,
dehumidifying, humidifying circulating,
and air cleaning. (42 U.S.C. 6291 (24))

For this rulemaking, DOE is
evaluating amended energy
conservation standards for the products
covered by DOE’s current standards for
central air conditioners and heat pumps,
specified at 10 CFR 430.32(c)(2), which
DOE adopted in the August 2004 Rule.
These products consist of: (1) Split-
system air conditioners; (2) split-system
heat pumps; (3) single package air
conditioners; (4) single package heat
pumps; (5) small-duct high-velocity
(SDHYV) air conditioners and heat
pumps; (6) space-constrained air
conditioners; and (7) space-constrained
heat pumps. The August 2004 Rule also
prescribed standards for through-the-
wall air conditioners and heat pumps,
but those products are now considered
space-constrained products because the
through-the-wall product class expired
on January 23, 2010. 69 FR 51001.

(i) Evaporative Coolers

In response to the preliminary
analysis, ACEEE indicated that DOE
should consider evaporative pre-cooled
air conditioner condensers (i.e., the
evaporative pre-cooler is an add-on to a
conventional condenser) as a technology
that could improve the efficiency of air
conditioners. (CAC: ACEEE, No. 72 at p.
4) As aresult of this input, DOE
reexamined its treatment of evaporative
coolers both as stand-alone products
and as add-ons to air conditioners.
Evaporative coolers, also sometimes
referred to as swamp coolers, can be
used as stand-alone residential cooling
systems. This type of system is generally
found in hot, dry regions such as the
southwestern United States. Evaporative
coolers operate by passing dry outdoor
air over a water-saturated medium,
which cools the air as the water
evaporates. The cooled air is then
directed into the home by a circulating
fan. As mentioned above, EPCA defines
a residential “central air conditioner,”
in part, as “‘air-cooled.” (42 U.S.C.
6291(21)) Because residential
evaporative coolers are “‘evaporatively-
cooled” (instead of ““‘air-cooled”), DOE
has determined that they do not meet
this definition and are, therefore,
outside the scope of this rulemaking.

In some instances, however,
evaporative coolers can be added on to
air conditioners, and the combined
system is referred to as an evaporative
pre-cooled air conditioner. In this
application, the add-on evaporative
cooler functions in the same manner as
the stand-alone system, except that its
output air is blown over the air
conditioner condenser coils, instead of
directly into the conditioned space. The
increased temperature gradient between
the condenser coil and the air improves
heat transfer and increases the
efficiency of the condenser coil. DOE is
unaware of either any evaporative pre-
cooled central air conditioning systems
offered as a complete package by any air
conditioner manufacturer, or of any
prototype of such a system.
Consequently, without cost or
performance data, DOE cannot give this
combined system full consideration in
the analysis. Therefore, the assumed
cost of meeting each TSL is based on
other technologies, which may be more
or less costly than evaporative pre-
cooling.

3. Product Classes

In evaluating and establishing energy
conservation standards, DOE generally
divides covered products into classes by
the type of energy used, or by capacity
or other performance-related feature that
justifies a different standard for
products having such feature. (42 U.S.C.
6295(q)) In deciding whether a feature
justifies a different standard, DOE must
consider factors such as the utility of the
feature to users. Id. DOE normally
establishes different energy
conservation standards for different
product classes based on these criteria.

a. Furnaces

The existing Federal energy
conservation standards for residential
furnaces are codified at 10 CFR
430.32(e)(1)(1). The November 2007 Rule
amended energy conservation standards
for residential furnaces and established
six residential furnace product classes.
72 FR 65136, 65169 (Nov. 19, 2007). In
the furnaces RAP, DOE stated that it
intends to maintain these product
classes. Ingersoll Rand commented that
the planned product classes seem
appropriate. (FUR: Ingersoll Rand, No.
1.3.006 at p. 2) Lennox stated that it
supports DOE’s planned product classes
to the extent they mirror those in the
consensus agreement. (FUR: Lennox,
No. 1.3.018 at p. 3)

For today’s direct final rule, DOE
reviewed the market for residential
furnaces, and determined that it is
appropriate to consider the same six
product classes established for the

November 2007 Rule for this analysis. In
addition, DOE also considered electric
furnaces for standby mode and off mode
standards only. Therefore, the furnace
product classes are:

¢ Non-weatherized gas;

Weatherized gas;

Mobile home gas;

Mobile home oil-fired;
Non-weatherized oil-fired;
Weatherized oil-fired; and

e Electric.

As stated in section IV.A.2.a above,
DOE only performed an AFUE analysis
for non-weatherized gas, mobile home
gas, and non-weatherized oil-fired
furnaces. Additionally, DOE conducted
a standby mode and off mode analysis
for non-weatherized gas, mobile home
gas, non-weatherized oil-fired
(including mobile home oil-fired), and
electric furnaces. DOE did not perform
a standby mode and off mode analysis
for weatherized gas and weatherized oil-
fired furnaces, as discussed in section
II.E.1.a.

In response to the RAP for furnaces,
DOE received several comments related
to setting different standards for new
construction and replacement
installations for furnaces. AGA
recommended that DOE should adopt a
condensing standard at 90-percent
AFUE for new construction, but allow
non-condensing 80-percent 