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DEPARTMENT OF ENERGY

10 CFR Part 431

[Docket Number EERE-2010-BT-STD-
0037]

RIN 1904-AC39

Energy Conservation Program: Energy
Conservation Standards for Automatic
Commercial Ice Makers

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

ACTION: 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 automatic commercial
icemakers (ACIM). EPCA also requires
the U.S. Department of Energy (DOE) to
determine whether more-stringent
standards would be technologically
feasible and economically justified, and
would save a significant amount of
energy. In this final rule, DOE is
adopting more-stringent energy
conservation standards for some classes
of automatic commercial ice makers as
well as establishing energy conservation
standards for other classes of automatic
commercial ice makers. It has
determined that the amended energy
conservation standards for these
products would result in significant
conservation of energy, and are
technologically feasible and
economically justified.

DATES: The effective date of this rule is
March 30, 2015. Compliance with the
amended standards established for
automatic commercial ice makers in this
final rule is required on January 28,
2018.

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

A link to the docket Web page can be
found at: http://www.regulations.gov/#
!docketDetail,D=EERE-2010-BT-STD-
0037.

The regulations.gov Web page will
contain simple instructions on how to
access all documents, including public
comments, in the docket.

For further information on how to
review the docket, contact Ms. Brenda
Edwards at (202) 586—2945 or by email:
Brenda.Edwards@ee.doe.gov.

FOR FURTHER INFORMATION CONTACT:
John Cymbalsky, 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) 287—-1692. Email:
commercial ice_makers@EE.Doe.Gov.
Ms. Sarah Butler, U.S. Department of
Energy, Office of the General Counsel,
Mailstop GC-71, 1000 Independence
Avenue SW., Washington, DC 20585—
0121. Telephone: (202) 586—-1777.
Email: Sarah.Butler@hq.doe.gov.
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I. Discussion of the Final Rule and Its
Benefits

Title III, Part C? of the Energy Policy
and Conservation Act of 1975 (EPCA or
the Act), Public Law 94-163 (42 U.S.C.
6311-6317, as codified), established the
Energy Conservation Program for
Certain Industrial Equipment, a program
covering certain industrial equipment,2
which includes the focus of this final
rule: Automatic commercial ice makers
(ACIM).

Pursuant to EPCA, any new or
amended energy conservation standard

that DOE prescribes for certain
products, such as automatic commercial
ice makers, shall be designed to achieve
the maximum improvement in energy
efficiency that DOE determines is both
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) and 6313(d)(4))

In accordance with these and other
statutory criteria discussed in this final
rule, DOE is amending energy
conservation standards for automatic
commercial ice makers,3 and new
standards for covered equipment not yet
subject to energy conservation
standards. The amended standards,
which consist of maximum allowable
energy use per 100 b of ice production,
are shown in Table I.1 and Table I.2.
Standards shown on Table I.1 for batch
type ice makers represent the
amendments to existing standards set
for cube type ice makers at 42 U.S.C.
6313(d)(1), and new standards for cube
type ice makers with expanded harvest
capacities up to 4,000 pounds of ice per
24 hour period (Ib ice/24 hours) and an
explicit coverage of other types of batch
machines, such as tube type ice makers.
Table 1.2 provides new standards for
continuous type ice-making machines,
which were not previously currently
covered by DOE’s existing standards.
The amended standards include, for
applicable equipment classes, maximum
condenser water usage values in gallons
per 100 1b of ice production. These new
and amended standards apply to all
equipment manufactured in, or
imported into, the United States, on or
after January 28, 2018. (42 U.S.C.
6313(d)(2)(B)(1) and (3)(C)(1))

TABLE |.1—ENERGY CONSERVATION STANDARDS FOR BATCH TYPE AUTOMATIC COMMERCIAL ICEMAKERS

[Compliance required starting January 28, 2018]

Equipment type

Harvest rate

Type of cooling Ib ice/24 hours

Maximum energy use
kilowatt-hours (kWh)/

Maximum condenser
water use

100 Ib ice™* gal/100 Ib ice **
Ice-Making Head .........cccoieiiiiiniiieeeeee e Water .......cc..... <300 6.88—0.0055H 200—0.022H.
>300 and <850 5.80—0.00191H 200—0.022H.
2850 and <1,500 4.42—0.00028H 200—0.022H.
21,500 and <2,500 4.0 200—0.022H.
22,500 and <4,000 4.0 145.
Ice-Making Head ... Air <300 10—0.01233H NA.
>300 and <800 7.05—0.0025H NA.
>800 and <1,500 5.55—0.00063H NA.
>1500 and <4,000 4.61 NA.

1For editorial reasons, upon codification in the
U.S. Code, Part C was re-designated Part A—1.

2 All references to EPCA in this document refer
to the statute as amended through the American
Energy Manufacturing Technical Corrections Act
(AEMTCA), Public Law 112-210 (Dec. 18, 2012).

3EPCA as amended by EPACT 2005 established
maximum energy use and maximum condenser
water use standards for cube type automatic
commercial ice makers with harvest capacities
between 50 and 2,500 Ib ice/24 hours. In this
rulemaking, DOE is amending the legislated energy

use standards for these automatic commercial ice
maker types. DOE is not, however, amending the
existing condenser water use standards for
equipment with existing condenser water

standards.
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TABLE |.1—ENERGY CONSERVATION STANDARDS FOR BATCH TYPE AUTOMATIC COMMERCIAL ICEMAKERS—Continued

[Compliance required starting January 28, 2018]

Equipment type

Type of cooling

Harvest rate
Ib ice/24 hours

Maximum energy use
kilowatt-hours (kWh)/

Maximum condenser
water use
gal/100 Ib ice **

Remote Condensing (but not remote compressor) ..

Remote Condensing and Remote Compressor

Self-Contained ........ccccoceeveeeviieeenns

Self-Contained .......ccccceeeeevecinvneennnn.

>50 and <1,000
>1,000 and <4,000
<942

>942 and <4,000
<200

>200 and <2,500
>2,500 and <4,000
<110

>110 and <200
>200 and <4,000

100 Ib ice*
7.97—0.00342H
4.55
7.97—0.00342H
4.75
9.5—0.019H
5.7
5.7

14.79—0.0469H
12.42—0.02533H
7.35

NA.
191—0.0315H.
191—0.0315H.
112.

*H = harvest rate in pounds per 24 hours, indicating the water or energy use for a given harvest rate. Source: 42 U.S.C. 6313(d).

**Water use is for the condenser only and does not include potable water used to make ice.

TABLE |.2—ENERGY CONSERVATION STANDARDS FOR CONTINUOUS TYPE AUTOMATIC COMMERCIAL ICE MAKERS

[Compliance required starting January 28, 2018]

Equipment type

Type of cooling

Harvest rate
Ib ice/24 hours

Maximum energy use
kWh/100 Ib ice *

Maximum condenser
water use
gal/100 Ib ice **

Ice-Making Head ...........cccccoeeeene

Ice-Making Head ...........ccccocvveennenn.

Remote Condensing (but not remote compressor) ..

Remote Condensing and Remote Compressor

Self-Contained .......ccccceeeevecinnneennn.

Self-Contained ........cccceecveeevveeeenns

<801

>801 and <2,500
>2,500 and <4,000
<310

>310 and <820
>820 and <4,000
<800

>800 and <4,000
<800

>800 and <4,000
<900

>900 and <2,500
>2,500 and <4,000
<200

>200 and <700
>700 and <4,000

6.48—0.00267H
4.34

4.34
9.19—0.00629H
8.23—0.0032H
5.61
9.7—0.0058H
5.06
9.9—0.0058H
5.26
7.6—0.00302H
4.88

4.88
14.22—0.03H
9.47—0.00624H
5.1

180—0.0198H.
180—0.0198H.
130.5.

NA.
153—0.0252H.
153—0.0252H.

*H = harvest rate in pounds per 24 hours, indicating the water or energy use for a given harvest rate. Source: 42 U.S.C. 6313(d).

**Water use is for the condenser only and does not include potable water used to make ice.

A. Benefits and Costs to Customers

Table 1.3 presents DOE’s evaluation of
the economic impacts of the standards

set by this final rule on customers of
automatic commercial ice makers, as

measured by the average life-cycle cost
(LCC) savings ¢ and the median payback

period (PBP).5 The average LCC savings
are positive for all equipment classes for
which customers are impacted by the
new and amended standards.

TABLE I.3—IMPACTS OF TODAY’S STANDARDS ON CUSTOMERS OF AUTOMATIC COMMERCIAL ICE MAKERS

Average LCC :
Equipment class * sav%ngs Median PBP
2013$ years
IMH=W=8MAII=B ... r e s re e e e r e e r e n e r e e n e nr e e e nneeneenreennes 214 2.7
IMH-W-Med-B ........ 308 2.1
IMH-W-Large-B ** NA NA
IMHAWLArge—B—1 ..ottt s b e st sae e bt e s e e s beesanesree e NA NA
IMH=W—LArge—B—2 ........oociiieieieeene et r e r e e sre e e e nne e e e nnesneens NA NA
IMH-A-Small-B .............. 77 47
IMH-A-Large-B ** 361 23
IMH=ASLArGE—B—1 ..ottt st e s e e b e e e b e san e re e 407 1.5
IMH=A—LAIGE—B—2 ...t e 110 6.9
R 0L = o T = R PR TT PRSP OPUPPROI 748 1.1

4 Life-cycle cost of automatic commercial ice
makers is the cost to customers of owning and
operating the equipment over the entire life of the
equipment. Life-cycle cost savings are the
reductions in the life-cycle costs due to amended

energy conservation standards when compared to
the life-cycle costs of the equipment in the absence

of amended energy conservation standards.

5Payback period refers to the amount of time (in
years) it takes customers to recover the increased

installed cost of equipment associated with new or
amended standards through savings in operating
costs. Further discussion can be found in chapter

8 of the final rule TSD.
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TABLE |.3—IMPACTS OF TODAY’S STANDARDS ON CUSTOMERS OF AUTOMATIC COMMERCIAL ICE MAKERS—Continued

Average LCC :
Equipment class * sav?ngs Median PBP
2013% years
RCOU-LArgE—B—1 oot r e bt E ettt n e et ean e et s e nne e e nenneen 743 0.9
RCU-LArge—B—2 ..o e e 820 3.0
SCU-WoLAIGE—B ...ttt ettt s he et re e e e r e e e e R e e s e e bt e s e eb e e e e et eanenreeneenresnnenrenneens 550 1.8
SCU-A-Small-B 281 2.6
SCU-A-Large-B 439 2.1
IMH-A-Small-C 313 1.7
IMH-A-Large-C 626 0.7
RCU-Small-C .......... 505 1.2
SCU-A-Small-C 290 1.5

* Abbreviations are: IMH is ice-making head; RCU is remote condensing unit; SCU is self-contained unit; W is water-cooled; A is air-cooled;
Small refers to the lowest harvest category; Med refers to the Medium category (water-cooled IMH only); RCU with and without remote com-
pressor were modeled as one group. For three large batch categories, a machine at the low end of the harvest range (B—1) and a machine at
the higher end (B—2) were modeled. Values are shown only for equipment classes that have significant volume of shipments and, therefore, were
directly analyzed. See chapter 5 of the final rule technical support document, “Engineering Analysis,” for a detailed discussion of equipment

classes analyzed.

**LCC savings and PBP results for these classes are weighted averages of the typical units modeled for the large classes, using weights pro-

vided in TSD chapter 7.

B. Impact on Manufacturers 6

The industry net present value (INPV)
is the sum of the discounted cash flows
to the industry from 2015 through the
end of the analysis period in 2047.
Using a real discount rate of 9.2 percent,
DOE estimates that the INPV for
manufacturers of automatic commercial
ice makers is $121.6 million in 2013$.
Under the amended standards, DOE
expects that manufacturers may lose up
to 12.5 percent of their INPV, or
approximately $15.1 million.

C. National Benefits and Costs

DOE’s analyses indicate that the
amended standards for automatic
commercial ice makers would save a
significant amount of energy. The
lifetime energy savings for equipment
purchased in the 30-year period that
begins in the year of compliance with
amended and new standards (2018—
2047),7 relative to the base case without
amended standards, amount to 0.18
quadrillion British thermal units (quads)
of cumulative energy. This represents a
savings of 8 percent relative to the
energy use of these products in the base
case.

6 All dollar values presented are in 2013$
discounted back to the year 2014.

7 The standards analysis period for national
benefits covers the 30-year period, plus the life of
equipment purchased during the period. In the past,
DOE presented energy savings results for only the
30-year period that begins in the year of
compliance. In the calculation of economic impacts,
however, DOE considered operating cost savings
measured over the entire lifetime of products
purchased in the 30-year period. DOE has chosen
to modify its presentation of national energy
savings to be consistent with the approach used for
its national economic analysis.

The cumulative national net present
value (NPV) of total customer savings of
the amended standards for automatic
commercial ice makers in 2013$ ranges
from $0.430 billion (at a 7-percent
discount rate) to $0.942 billion (at a 3-
percent discount rate 8). This NPV
expresses the estimated total value of
future operating cost savings minus the
estimated increased installed costs for
equipment purchased in the period from
2018-2047, discounted back to the
current year (2014).

In addition, the amended standards
are expected to have significant
environmental benefits. The energy
savings described above are estimated to
result in cumulative emission
reductions of 10.9 million metric tons
(MMt) ® of carbon dioxide (CO,), 16.2
thousand tons of nitrogen oxides (NOx),
0.1 thousand tons of nitrous oxide
(N»0), 47.4 thousand tons of methane
(CH4), 0.03 tons of mercury (Hg),° and
9.3 thousand tons of sulfur dioxide
(SO») based on energy savings from
equipment purchased over the period
from 2018-2047.11 The cumulative
reduction in CO; emissions through
2030 amounts to 4 MMt, which is
equivalent to the emissions resulting

8 These discount rates are used in accordance
with the Office of Management and Budget (OMB)
guidance to Federal agencies on the development of
regulatory analysis (OMB Circular A—4, September
17, 2003), and section E, “Identifying and
Measuring Benefits and Costs,” therein. Further
details are provided in section IV.].

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

10DOE calculates emissions reductions relative to
the Annual Energy Outlook 2014 (AEO2014)
Reference Case, which generally represents current
legislation and environmental regulations for which

from the annual electricity use of over
half a million homes.

The value of the CO, reductions is
calculated using a range of values per
metric ton of CO, (otherwise known as
the social cost of carbon, or SCC)
developed by a recent Federal
interagency process.!2 The derivation of
the SCC value is discussed in section
IV.L. Using discount rates appropriate
for each set of SCC values, DOE
estimates the net present monetary
value of the CO, emissions reduction is
between $0.08 and $1.11 billion,
expressed in 2013$ and discounted to
2014, with a value of $0.36 billion using
the central SCC case represented by
$40.5/t in 2015. DOE also estimates the
net present monetary value of the NOx
emissions reduction, expressed in 2013$
and discounted to 2014, is between $2.1
and $22.0 million at a 7-percent
discount rate, and between $4.2 and
$43.4 million at a 3-percent discount
rate.3

Table 1.4 summarizes the national
economic costs and benefits expected to
result from these new and amended
standards for automatic commercial ice
makers.

implementing regulations were available as of
October 31, 2013.

11DOE also estimated CO- and CO; equivalent
(CO.eq) emissions that occur through 2030 (CO»eq
includes greenhouse gases such as CH4 and N>O).
The estimated emissions reductions through 2030
are 3.9 million metric tons CO,, 395 thousand tons
COzeq for CHy, and 12 thousand tons CO»eq for
N>O.

12 http://www.whitehouse.gov/sites/default/files/
omb/assets/inforeg/technical-update-social-cost-of-
carbon-for-regulator-impact-analysis.pdf.

13DOE has decided to await further guidance
regarding consistent valuation and reporting of Hg
emissions before it monetizes Hg in its rulemakings.
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TABLE |.4—SUMMARY OF NATIONAL ECONOMIC BENEFITS AND COSTS OF AMENDED AUTOMATIC COMMERCIAL ICE
MAKERS ENERGY CONSERVATION STANDARDS *

Present value Discount rate
Category million 2013$ (%)
Benefits
OPErating COSt SAVINGS ....uveetieitieitie ettt ettt e bt ste e bt e s s et e bt e sabeabeeeabeesaeeeabeesaseebeeeabeeabeesabeeabeeanbeesaneennes 654 7
1,353 3
CO; at 5% dr, average ... 80 5
CO; at 3% dr, average ... 361 3
CO; at 2.5% dr, average ... 570 25
CO, at 3% dr, 95th Perc ......cceeveeiiiiieeieeeeee e 1,113 3
NOx Reduction Monetized Value (at $2,684/TON) *™ ......cciiierieeierereere et see e e e ee e eeesseeneeneeenes 12 7
24 3
e =TI ==Y 0 1= 1€ SO SRTRRROY 1,027 7
1,738 3
Costs
Incremental INSTAlEd COSES ......oiiiiiiiiiiie ettt ettt e ae e san e e b e saneesanenree e 224 7
411 3
Net Benefits
Including CO, and NOx Reduction Monetized Value ..........cccocviiiriiniiiiiiiiieeeeeeeeee s 803 7
1,326 3

*The CO- values represent global monetized values of the SCC in 2013$ in year 2015 under several scenarios. The values of $12, $40.5, and
$62.4 per metric ton (t) are the averages of SCC distributions calculated using 5-percent, 3-percent, and 2.5-percent discount rates, respectively.
The value of $119.0/t represents the 95th percentile of the SCC distribution calculated using a 3-percent discount rate. The SCC time series

used by DOE incorporate an escalation factor.

**The value represents the average of the low and high NOx values used in DOE’s analysis.
T Total Benefits for both the 3-percent and the 7-percent cases are derived using the series corresponding to SCC value of $40.5/t.

The benefits and costs of these new
and amended standards, for automatic
commercial ice makers sold in 2018—
2047, can also be expressed in terms of
annualized values. The annualized
monetary values are the sum of (1) the
annualized national economic value of
the benefits from the operation of
equipment that meets the amended
standards (consisting primarily of
operating cost savings from using less
energy and water, minus increases in
equipment installed cost, which is
another way of representing customer
NPV); and (2) the annualized monetary
value of the benefits of emission
reductions, including CO, emission
reductions.14

Although adding the values of
operating savings to the values of

14DOE 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 2014, 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 3 and 7 percent for all costs and benefits
except for the value of CO, reductions. For the
latter, DOE used a range of discount rates, as shown
in Table 1.4. From the present value, DOE then
calculated the fixed annual payment over a 30-year
period (2018 through 2047) 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 is a steady
stream of payments.

emission reductions provides an
important perspective, two issues
should be considered. First, the national
operating savings are domestic U.S.
customer 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 different time frames
for analysis. The national operating cost
savings is measured over the lifetimes of
automatic commercial ice makers
shipped from 2018 to 2047. The SCC
values, on the other hand, reflect the
present value of some future climate-
related impacts resulting from the
emission of 1 ton of CO: in each year.
These impacts continue well beyond
2100.

Estimates of annualized benefits and
costs of the amended standards are
shown in Table I.5. (All monetary
values below are expressed in 2013$.)
Table 1.5 shows the primary, low net
benefits, and high net benefits scenarios.
The primary estimate is the estimate in
which the operating cost savings were
calculated using the Annual Energy
Outlook 2014 (AEO2014) Reference Case
forecast of future electricity prices. The
low net benefits estimate and the high
net benefits estimate are based on the
low and high electricity price scenarios
from the AEO2014 forecast,

respectively.1® Using a 7-percent
discount rate for benefits and costs, the
cost in the primary estimate of the
standards amended in this rule is $22
million per year in increased equipment
costs. (Note that DOE used a 3-percent
discount rate along with the
corresponding SCC series value of
$40.5/ton in 2013$ to calculate the
monetized value of CO, emissions
reductions.) The annualized benefits are
$65 million per year in reduced
equipment operating costs, $20 million
in CO; reductions, and $1.19 million in
reduced NOx emissions. In this case, the
annualized net benefit amounts to $64
million. At a 3-percent discount rate for
all benefits and costs, the cost in the
primary estimate of the amended
standards presented in this rule is $23
million per year in increased equipment
costs. The benefits are $75 million per
year in reduced operating costs, $20
million in CO, reductions, and $1.33
million in reduced NOx emissions. In
this case, the net benefit amounts to $74
million per year.

DOE also calculated the low net
benefits and high net benefits estimates

15 The AEO2014 scenarios used are the “High
Economics” and “Low Economics” scenarios.
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by calculating the operating cost savings
and shipments at the AEO2014 low
economic growth case and high
economic growth case scenarios,
respectively. The low and high benefits

for incremental installed costs were
derived using the low and high price
learning scenarios. The net benefits and
costs for low and high net benefits
estimates were calculated in the same

manner as the primary estimate by using
the corresponding values of operating
cost savings and incremental installed
costs.

TABLE |.5—ANNUALIZED BENEFITS AND COSTS OF PROPOSED STANDARDS FOR AUTOMATIC COMMERCIAL ICE MAKERS *

) Low net High net
Discount rate eZ{ilmgtr}e/* benefits benefits
(%) million 2013$ estimate estimate *
million 2013$ million 2013$
Benefits

Operating Cost SAVINGS ......ccoirieiiiiieieieeesee e 7 65 62 68
3 75 71 80
COs at 5% dr, QVEIagE ™™ .....oiiiieiieeie ettt 5 6 6 6
CO; at 3% dr, average ™™ ..... 3 20 20 21
CO; at 2.5% dr, average ™ ..... 2.5 29 28 30
CO; at 3% dr, 95th perc™ ......cccvveevceee e 3 62 60 64
NOx Reduction Monetized Value (at $2,684/Ton) ** ........cccccecvruenee. 7 1.19 1.16 1.22
3 1.33 1.29 1.36

Total Benefits (Operating Cost Savings, CO, Reduction and NOx
(R =To [0Te31 1o o ) I S 7 86 82 90
3 97 92 102

Costs
Total Incremental Installed COStS .......cceeeiiiiiiiiiiiieeee e 7 22 23 21
3 23 24 22
Net Benefits Less Costs

Total Benefits Less Incremental Costs .........ccccoveeeeiieeecciiee e, 7 64 60 69
3 74 68 80

*The primary, low, and high estimates utilize forecasts of energy prices from the AEO2014 Reference Case, Low Economic Growth Case, and

High Economic Growth Case, respectively.

**These values represent global values (in 2013$) of the social cost of CO, emissions in 2015 under several scenarios. The values of $12,
$40.5, and $62.4 per ton are the averages of SCC distributions calculated using 5-percent, 3-percent, and 2.5-percent discount rates, respec-
tively. The value of $119.0 per ton represents the 95th percentile of the SCC distribution calculated using a 3-percent discount rate. See section
IV.L for details. For NOx, an average value ($2,684) of the low ($476) and high ($4,893) values was used.

1 Total monetary benefits for both the 3-percent and 7-percent cases utilize the central estimate of social cost of NOx and CO, emissions cal-
culated at a 3-percent discount rate (averaged across three integrated assessment models), which is equal to $40.5/ton (in 2013$).

D. Conclusion

Based on the analyses culminating in
this final rule, DOE found the benefits
to the nation of the amended standards
(energy savings, consumer LCC savings,
positive NPV of consumer benefit, and
emission reductions) outweigh the
burdens (loss of INPV and LCC
increases for some users of this
equipment). DOE has concluded that the
standards in this final rule represent the
maximum improvement in energy
efficiency that is both technologically
feasible and economically justified, and
would result in significant conservation
of energy. (42 U.S.C. 6295(0),
6313(d)(4))

II. Introduction

The following section briefly
discusses the statutory authority
underlying this final rule, as well as
some of the relevant historical
background related to the establishment
of amended standards for automatic
commercial ice makers.

A. Authority

Title III, Part C 16 of EPCA, Public Law
94-163 (42 U.S.C. 6311-6317, as
codified), added by Public Law 95-619,
Title IV, section 441(a), established the
Energy Conservation Program for
Certain Industrial Equipment, a program
covering certain industrial equipment,
which includes automatic commercial
ice makers, the focus of this rule.1”

EPCA prescribed energy conservation
standards for automatic commercial ice
makers that produce cube type ice with
capacities between 50 and 2,500 1b ice/
24 hours. (42 U.S.C. 6313(d)(1)) EPCA
requires DOE to review these standards
and determine, by January 1, 2015,
whether amending the applicable
standards is technically feasible and
economically justified. (42 U.S.C.
6313(d)(3)(A)) If amended standards are

16 For editorial reasons, upon codification in the
U.S. Code, Part C was re-designated Part A—1.

17 All references to EPCA in this document refer
to the statute as amended through the American
Energy Manufacturing Technical Corrections Act
(AEMTCA), Public Law 112-210 (Dec. 18, 2012).

technically feasible and economically
justified, DOE must issue a final rule by
the same date. (42 U.S.C. 6313(d)(3)(B))
Additionally, EPCA granted DOE the
authority to conduct rulemakings to
establish new standards for automatic
commercial ice makers not covered by
42 U.S.C. 6313(d)(1)), and DOE is using
that authority in this rulemaking. (42
U.S.C. 6313(d)(2)(A))

Pursuant to EPCA, DOE’s energy
conservation program for covered
equipment generally consists of four
parts: (1) Testing; (2) labeling; (3) the
establishment of Federal energy
conservation standards; and (4)
certification and enforcement
procedures. For automatic commercial
ice makers, DOE is responsible for the
entirety of this 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 type or class of covered
equipment. (42 U.S.C. 6314)
Manufacturers of covered equipment
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must use the prescribed DOE test
procedure as the basis for certifying to
DOE that their equipment complies with
the applicable energy conservation
standards adopted under EPCA and
when making representations to the
public regarding the energy use or
efficiency of that equipment. (42 U.S.C.
6315(b), 6295(s)) Similarly, DOE must
use these test procedures to determine
whether that equipment complies with
standards adopted pursuant to EPCA.
The DOE test procedure for automatic
commercial ice makers currently
appears at title 10 of the Code of Federal
Regulations (CFR) part 431, subpart H.

DOE must follow specific statutory
criteria for prescribing amended
standards for covered equipment. As
indicated above, any amended standard
for covered equipment 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) and 6313(d)(4))
Furthermore, DOE may not adopt any
standard that would not result in the
significant conservation of energy. (42
U.S.C. 6295(0)(3) and 6313(d)(4)) DOE
also may not prescribe a standard: (1)
For certain equipment, including
automatic commercial ice makers, if no
test procedure has been established for
the product; or (2) if DOE determines,
by rule that such standard is not
technologically feasible or economically
justified. (42 U.S.C. 6295(0)(3)(A)-(B)
and 6313(d)(4)) In deciding whether a
proposed standard is economically
justified, DOE must determine whether
the benefits of the standard exceed its
burdens. (42 U.S.C. 6295(0)(2)(B)(i) and
6313(d)(4)) 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
equipment subject to the standard;

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

5. The impact of any lessening of
competition, as determined in writing by the
U.S. Attorney General (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 considers
relevant.

(42 U.S.C. 6295(0)(2)(B)(1)(I)—(VII) and
6313(d)(4))

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
covered equipment. (42 U.S.C.
6295(0)(1) and 6313(d)(4)) 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) and 6313(d)(4))

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) and 6313(d)(4) Section
IIL.E.2 presents additional discussion
about the rebuttable presumption
payback period.

Additionally, 42 U.S.C. 6295(q)(1) and
6316(a) specifies requirements when
promulgating a standard for a type or
class of covered equipment that has two
or more subcategories that may justify
different standard levels. DOE must

specify a different standard level than
that which applies generally to such
type or class of equipment for any group
of covered products that has the same
function or intended use if DOE
determines that products within such
group (A) consume a different kind of
energy from that consumed by other
covered equipment within such type (or
class); or (B) have a capacity or other
performance-related feature that other
equipment within such type (or class)
do not have and such feature justifies a
higher or lower standard. (42 U.S.C.
6295(q)(1)) and 6316(a)) In determining
whether a performance-related feature
justifies a different standard for a group
of equipment, DOE must consider such
factors as the utility to the consumer of
the 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)) and 6316(a))

Federal energy conservation
requirements generally supersede State
laws or regulations concerning energy
conservation testing, labeling, and
standards. (42 U.S.C. 6297(a)—(c) and
6316(f)) DOE may, however, grant
waivers of Federal preemption for
particular State laws or regulations in
accordance with the test procedures and
other provisions set forth under 42
U.S.C. 6297(d) and 6316(f).

B. Background
1. Current Standards

In a final rule published on October
18, 2005, DOE adopted the energy
conservation standards and water
conservation standards prescribed by
EPCA in 42 U.S.C. 6313(d)(1) for certain
automatic commercial ice makers
manufactured on or after January 1,
2010. 70 FR 60407, 60415—16. These
standards consist of maximum energy
use and maximum condenser water use
to produce 100 pounds of ice for
automatic commercial ice makers with
harvest rates between 50 and 2,500 1b
ice/24 hours. These standards appear at
10 CFR part 431, subpart H, Automatic
Commercial Ice Makers. Table II.1
presents DOE’s current energy
conservation standards for automatic
commercial ice makers.

TABLE Il.1—AUTOMATIC COMMERCIAL ICE MAKERS STANDARDS PRESCRIBED BY EPCA—COMPLIANCE REQUIRED

BEGINNING ON JANUARY 1, 2010

Equipment type

Harvest rate

Type of cooling Ib ice/24 hours

Maximum condenser
water use *
gal/100 Ib ice

Maximum energy use
kWh/100 Ib ice

Ice-Making Head

<500
>500 and <1,436

7.8-0.0055H**
5.58-0.0011H

200-0.022H.**
200-0.022H.
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TABLE Il.1—AUTOMATIC COMMERCIAL ICE MAKERS STANDARDS PRESCRIBED BY EPCA—COMPLIANCE REQUIRED
BEGINNING ON JANUARY 1, 2010—Continued

: Maximum condenser
. : Harvest rate Maximum energy use *
Equipment type Type of cooling Ib ice/24 hours KWh100 b 1o g‘gl?}%[)‘jgeice
>1,436 4.0 200-0.022H.
Al s <450 10.26—-0.0086H Not Applicable.
>450 6.89-0.0011H Not Applicable.
Remote Condensing (but not remote compressor) .. | Air ......ccccoeveneee. <1,000 8.85-0.0038H Not Applicable.
>1,000 5.10 Not Applicable.
Remote Condensing and Remote Compressor ....... Al <934 8.85-0.0038H Not Applicable.
>934 5.30 Not Applicable.
Self-Contained .........ccoevciiiiiiiiiieeeeecee e Water ......ccceee <200 11.4-0.019H 191-0.0315H.
>200 7.60 191-0.0315H.
Al s <175 18.0-0.0469H Not Applicable.
>175 9.80 Not Applicable.

Source: 42 U.S.C. 6313(d).

*Water use is for the condenser only and does not include potable water used to make ice.
**H = harvest rate in pounds per 24 hours, indicating the water or energy use for a given harvest rate.

2. History of Standards Rulemaking for
Automatic Commercial Ice Makers

As stated above, EPCA prescribes
energy conservation standards and
water conservation standards for certain
cube type automatic commercial ice
makers with harvest rates between 50
and 2,500 b ice/24 hours: Self-
contained ice makers and ice-making
heads (IMHs) using air or water for
cooling and ice makers with remote
condensing with or without a remote
compressor. Compliance with these
standards was required as of January 1,
2010. (42 U.S.C. 6313(d)(1)) DOE
adopted these standards and placed
them under 10 CFR part 431, subpart H,
Automatic Commercial Ice Makers.

In addition, EPCA requires DOE to
conduct a rulemaking to determine
whether to amend the standards
established under 42 U.S.C. 6313(d)(1),
and if DOE determines that amendment
is warranted, DOE must also issue a
final rule establishing such amended
standards by January 1, 2015. (42 U.S.C.
6313(d)(3)(A))

Furthermore, EPCA granted DOE
authority to set standards for additional
types of automatic commercial ice
makers that are not covered in 42 U.S.C.
6313(d)(1). (42 U.S.C. 6313(d)(2)(A))
Additional types of automatic
commercial ice makers DOE identified
as candidates for standards to be
established in this rulemaking include
flake and nugget, as well as batch type
ice makers that are not included in the
EPCA definition of cube type ice
makers.

To satisfy its requirement to conduct
a rulemaking, DOE initiated the current
rulemaking on November 4, 2010 by
publishing on its Web site its
“Rulemaking Framework for Automatic
Commercial Ice Makers.” The
Framework document is available at:

http://www.regulations.gov/#!document
Detail;D=EERE-2010-BT-STD-0037-
0024.

DOE also published a notice in the
Federal Register announcing the
availability of the Framework
document, as well as a public meeting
to discuss the document. The notice
also solicited comment on the matters
raised in the document. 75 FR 70852
(Nov. 19, 2010). The Framework
document described the procedural and
analytical approaches that DOE
anticipated using to evaluate amended
standards for automatic commercial ice
makers, and identified various issues to
be resolved in the rulemaking.

DOE held the Framework public
meeting on December 16, 2010, at 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. Major issues discussed at
the public meeting included: (1) The
scope of coverage for the rulemaking; (2)
equipment classes; (3) analytical
approaches and methods used in the
rulemaking; (4) impacts of standards
and burden on manufacturers; (5)
technology options; (6) distribution
channels, shipments, and end users; (7)
impacts of outside regulations; and (8)
environmental issues. 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
automatic commercial ice makers
relevant to this rulemaking.

DOE then gathered additional
information and performed preliminary
analyses to help review standards for

this equipment. This process
culminated in DOE publishing a notice
of another public meeting (the January
2012 notice) to discuss and receive
comments regarding the tools and
methods DOE used in performing its
preliminary analysis, as well as the
analyses results. 77 FR 3404 (Jan. 24,
2012) DOE also invited written
comments on these subjects and
announced the availability on its Web
site of a preliminary analysis technical
support document (preliminary analysis
TSD). Id. The preliminary analysis TSD
is available at: www.regulations.gov/#
!documentDetail;D=EERE-2010-BT-STD-
0037-0026. DOE sought comments
concerning other relevant issues that
could affect amended standards for
automatic commercial ice makers. Id.
The preliminary analysis TSD
provided an overview of DOE’s review
of the standards for automatic
commercial ice makers, discussed the
comments DOE received in response to
the Framework document, and
addressed issues including the scope of
coverage of the rulemaking. The
document also described the analytical
framework that DOE used (and
continues to use) in considering
amended standards for automatic
commercial ice makers, including a
description of the methodology, the
analytical tools, and the relationships
between the various analyses that are
part of this rulemaking. Additionally,
the preliminary analysis TSD presented
in detail each analysis that DOE had
performed for this equipment up to that
point, including descriptions of inputs,
sources, methodologies, and results.
These analyses were as follows: (1) A
market and technology assessment, (2) a
screening analysis, (3) an engineering
analysis, (4) an energy and water use
analysis, (5) a markups analysis, (6) a


http://www.regulations.gov/#!documentDetail;D=EERE-2010-BT-STD-0037-0024
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http://www.regulations.gov/#!documentDetail;D=EERE-2010-BT-STD-0037-0026
http://www.regulations.gov/#!documentDetail;D=EERE-2010-BT-STD-0037-0026
http://www.regulations.gov/#!documentDetail;D=EERE-2010-BT-STD-0037-0026

4654

Federal Register/Vol. 80, No. 18/Wednesday, January 28, 2015/Rules and Regulations

life-cycle cost analysis, (7) a payback
period analysis, (8) a shipments
analysis, (9) a national impact analysis
(NIA) and (10) a preliminary
manufacturer impact analysis (MIA).

The public meeting announced in the
January 2012 notice took place on
February 16, 2012 (February 2012
preliminary analysis public meeting). At
the February 2012 preliminary analysis
public meeting, DOE presented the
methodologies and results of the
analyses set forth in the preliminary
analysis TSD. Interested parties
provided comments on the following
issues: (1) Equipment classes; (2)
technology options; (3) energy modeling
and validation of engineering models;
(4) cost modeling; (5) market

information, including distribution
channels and distribution markups; (6)
efficiency levels; (7) life-cycle costs to
customers, including installation, repair
and maintenance costs, and water and
wastewater prices; and (8) historical
shipments.

On March 17, 2014, DOE published a
notice of proposed rulemaking (NOPR)
in the Federal Register (March 2014
NOPR). 79 FR 14846. In the March 2014
NOPR, DOE addressed, in detail, the
comments received in earlier stages of
rulemaking, and proposed amended
energy conservation standards for
automatic commercial ice makers. In
conjunction with the March 2014
NOPR, DOE also published on its Web
site the complete technical support

document (TSD) for the proposed rule,
which incorporated the analyses DOE
conducted and technical documentation
for each analysis. Also published on
DOE’s Web site were the engineering
analysis spreadsheets, the LCC
spreadsheet, and the national impact
analysis standard spreadsheet. These
materials are available at: http://wwwi.
eere.energy.gov/buildings/appliance
standards/rulemaking.aspx/ruleid/29.

The standards which DOE proposed
for automatic commercial ice makers at
the NOPR stage of this rulemaking are
shown in Table II.2 and Table II.3. They
are provided solely for background
informational purposes and differ from
the amended standards set forth in this
final rule.

TABLE [I.2—PROPOSED ENERGY CONSERVATION STANDARDS FOR BATCH TYPE AUTOMATIC COMMERCIAL ICE MAKERS

] ) Harvest rate Maximum energy use | Maximum condenser
Equipment type Type of cooling Ib ice/24 hours kilowatt-hours (kWh)/ water use
100 Ib ice ™ gal/100 Ib ice **
Ice-Making Head ...........ccoocieiiiieiiie e Water .......cceeeee <500 5.84—0.0041H 200-0.022H.
>500 and <1,436 3.88—0.0002H 200-0.022H.
21,436 and <2,500 3.6 200-0.022H.
>2,500 and <4,000 3.6 145.
Ice-Making Head ...........ccoocieiiiieiiie e Al s <450 7.70—0.0065H NA.
>450 and <875 5.17—0.0008H NA.
2875 and <2,210 45 NA.
>2,210 and <2,500 6.89—0.0011H NA.
>2,500 and <4,000 41 NA.
Remote Condensing (but not remote compressor) .. <1,000 7.52—0.0032H NA.
21,000 and <4,000 4.3 NA.
Remote Condensing and Remote Compressor ....... <934 7.52—0.0032H NA.
>934 and <4,000 45 NA.
Self-Contained ........ccoeeeeiirierine e <200 8.55—0.0143H 191-0.0315H.
>200 and <2,500 5.7 191-0.0315H.
>2,500 and <4,000 5.7 112.
Self-Contained ........cccoocveiiiieerieee e Al e <175 12.6—0.0328H NA.
>175 and <4,000 6.9 NA.

*H = Harvest rate in pounds per 24 hours, indicating the water or energy use for a given harvest rate. Source: 42 U.S.C. 6313(d).
**Water use is for the condenser only and does not include potable water used to make ice.

TABLE [I.3—PROPOSED ENERGY CONSERVATION STANDARDS FOR CONTINUOUS TYPE AUTOMATIC COMMERCIAL ICE

Equipment type

Ice-Making Head

Ice-Making Head

Remote Condensing (but not remote compressor) ..

Remote Condensing and Remote Compressor

Self-Contained

Self-Contained

MAKERS
Type of cooling | 3 e0/53 heurs
........ Water ................ | <900
>900 and <2,500
>2,500 and <4,000
........ Air e, | <700
>700 and <4,000
Al e <850
>850 and <4,000
....... Al .ooceeeeeeveennn. | <850
>850 and <4,000
........ Water ................ | <900
>900 and <2,500
>2,500 and <4,000
........ Al oo | <700
>700 and <4,000

Maximum energy use Mammurp condenser

kWh/100 Ib ice * water use
gal/100 Ib ice

6.08—0.0025H 160-0.0176H.

3.8 160-0.0176H.

3.8 116.

9.24—0.0061H NA.

5.0 NA.

7.5—0.0034H NA.

4.6 NA.

7.65—0.0034H NA.

4.8 NA.

7.28—0.0027H 153-0.0252H.

4.9 153-0.0252H.

4.9 90.

9.2—0.0050H NA.

5.7 NA.

*H = Harvest rate in pounds per 24 hours, indicating the water or energy use for a given harvest rate. Source: 42 U.S.C. 6313(d).
**Water use is for the condenser only and does not include potable water used to make ice.
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In the March 2014 NOPR, DOE
identified nineteen issues on which it
was particularly interested in receiving
comments and views of interested
parties: Standards compliance dates,
utilization factors, baseline efficiency,
screening analysis, maximum
technology feasibility, markups,
equipment life, installation costs, open-
vs closed loop installations, ice maker
shipments by type of equipment,
intermittency of manufacturer R&D and
impact of standards, INPV results and
impact of standards, small businesses,
consumer utility and performance,
analysis period, social cost of carbon,
remote to rack equipment, design
options associated with each TSD, and
standard levels for batch type ice
makers over 2,500 lb ice/hour. 79 FR
14846 at 14947—-49. After the
publication of the March 2014 NOPR,
DOE received written comments on
these and other issues. DOE also held a
public meeting in Washington, DC, on
April 14, 2014, to discuss and receive
comments regarding the tools and
methods DOE used in the NOPR
analysis, as well as the results of the
analysis. DOE also invited written
comments and announced the
availability of a NOPR analysis
technical support document (NOPR
TSD). The NOPR TSD is available at:
http://www.regulations.gov/#!document
Detail;D=EERE-2010-BT-STD-0037-
0061.

The NOPR TSD described in detail
DOE'’s analysis of potential standard
levels for automatic commercial ice
makers. The document also described
the analytical framework used in
considering standard levels, including a
description of the methodology, the
analytical tools, and the relationships
between the various analyses. In
addition, the NOPR TSD presented each
analysis that DOE performed to evaluate
automatic commercial ice makers,
including descriptions of inputs,
sources, methodologies, and results.
DOE included the same analyses that
were conducted at the preliminary
analysis stage, with revisions based on
comments received and additional
research.

At the public meeting held on April
14, 2014, DOE presented the

methodologies and results of the
analyses set for in the NOPR TSD.
Interested parties provided comments.
Key issues raised by stakeholders
included: (1) Whether the energy model
accurately predicts efficiency
improvements; (2) the size restrictions
and applications of 22-inch wide ice
makers; (3) the efficiency distributions
assumed for shipments of icemakers;
and (4) the impact on manufacturers
relating to design of icemaker models, in
light of the proposed compliance date of
3 years after publication of the final
rule.

In response to comments regarding
the energy model used in the analysis,
DOE held a public meeting on June 19,
2014 in order to facilitate an additional
review of the energy model, gather
additional feedback and data on the
energy model, and to allow for a more
thorough explanation of DOE’s use of
the model in the engineering analysis.
79 FR 33877 (June 13, 2014). At that
meeting, DOE presented the energy
model, demonstrated its operations, and
described how it was used in the
rulemaking’s engineering analysis. DOE
indicated in this meeting that it was
considering modifications to its NOPR
analyses based on the NOPR comments
and additional research and information
gathering.

On September 11, 2014, DOE
published a notice of data availability
(NODA) in the Federal Register
(September 2014 NODA). 79 FR 54215.
The purpose of the September 2014
NODA was to notify industry,
manufacturers, customer groups,
efficiency advocates, government
agencies, and other stakeholders of the
publication of the updated rulemaking
analysis for new and/or amended energy
conservation standards for automatic ice
makers. The comments received since
the publication of the March 2014
NOPR, including those received at the
April 2014 and the June 2014 public
meetings, provided inputs which led
DOE to revise its analysis. Stakeholders
also submitted additional information to
DOE’s consultant pursuant to non-
disclosure agreements regarding
efficiency gains and costs of potential
design options. DOE reviewed
additional market data, including

published ratings of available ice
makers, to recalibrate its engineering
analysis. Generally, the revisions to the
NOPR analysis as specified in the
NODA include modifications of inputs
for its engineering, LCC, and NIA
analyses, adjustments of its energy
model calculations, and more thorough
considerations of size-constrained ice
maker applications. The analysis
revisions addressing size-constrained
applications include development of
engineering analyses for three size-
constrained equipment categories and
restructuring of the LCC and NIA
analyses to consider size constraints for
applicable equipment classes. DOE
encouraged stakeholders to provide
comments and additional information in
response to the September NODA
publication.

This final rule responds to the issues
raised by commenters for the March
2014 NOPR and the September 2014
NODA.18

II1. General Discussion

A. Equipment Classes and Scope of
Coverage

When evaluating and establishing
energy conservation standards, DOE
divides covered equipment into
equipment classes by the type of energy
use or by capacity or other performance-
related features that justifies a different
standard. In making a determination
whether a performance-related feature
justifies a different standard, DOE must
consider such factors as the utility to the
consumer of the feature and other
factors DOE determines are appropriate.
(42 U.S.C. 6295(q)) and 6316(a))

Throughout this rulemaking, DOE’s
analysis has been based on a set of
equipment classes derived from the
existing DOE batch commercial ice
maker standards, effective as of January
1, 2010 (42 U.S.C. 6313(d)(1)) and
review of the existing ice maker market.
These equipment classes form the basis
of analysis and public comments. In this
final rule, equipment class names are
frequently abbreviated. These
abbreviations are shown on Table IIL.1.

TABLE IIl.1—LIST OF EQUIPMENT CLASS ABBREVIATIONS

- : Condenser Harvest rate
Abbreviation Equipment type type Ib ice/24 hours Ice type
IMH-W-Small-B Ice-Making Head ... Water ......... <500 Batch.
IMH-W-Med-B Ice-Making Head .........cccooiiiiiiiiiiie Water ......... >500 and <1,436 Batch.

18 A parenthetical reference at the end of a
quotation or paraphrase provides the location of the
item in the public record.
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TABLE IIl.1—LIST OF EQUIPMENT CLASS ABBREVIATIONS—Continued

. : Condenser Harvest rate
Abbreviation Equipment type type Ib ice/24 hours Ice type

IMH-W-Large—-B™* ......c.cccovriiniiiiiie Ice-Making Head >1,436 and <4,000 Batch.

IMH-A-Small-B .........cceovvieiirririee Ice-Making Head <450 Batch.

IMH-A-Large-B *** (also IMH-A-Large-B— | Ice-Making Head 2450 and <875 Batch.

1).
IMH-A—-Extended-B * ** (also IMH-A— | Ice-Making Head ..........ccccoiieiniicniieeeen. Air e >875 and <4,000 Batch.
Large-B-2).

RCU-NRC-Small-B .........ccccciviiiiire Remote Condensing, not Remote <1,000 Batch.
pressor.

RCU-NRC-Large-B* ......ccceiiiiiiiiieiene Remote Condensing, not Remote >1,000 and <4,000 Batch.
pressor.

RCU-RC-Small-B .......cccceiireiiieeee Remote Condensing, and Remote <934 Batch.
pressor.

RCU-RC-Large-B ........ccccceviiiiiiiicie Remote Condensing, and Remote >934 and <4,000 Batch.
pressor.

SCU-W-Small-B .......cccooviriiiiiieccene Self-Contained Unit ..........ccoccovvriniiencnen. <200 Batch.

SCU-W-Large-B .... Self-Contained Unit .... >200 and <4,000 Batch.

SCU-A-Small-B .. Self-Contained Unit .... <175 Batch.

SCU-A-Large-B .. Self-Contained Unit .... >175 and <4,000 Batch.

IMH-W-Small-C .. Ice-Making Head ........ <900 Continuous.

IMH-W-Large—C .. Ice-Making Head ..... >900 and <4,000 Continuous.

IMH-A-Small-C ... Ice-Making Head ..... <700 Continuous.

IMH-A-Large—C ...... Ice-Making Head .........cccooeveiviiiiiiiice >700 and <4,000 Continuous.

RCU-NRC-Small-C ........ccccovviriirieinene Remote Condensing, not Remote <850 Continuous.
pressor.

RCU-NRC-Large—C ........ccceeoiviriiiiiirne Remote Condensing, not Remote >850 and <4,000 Continuous.
pressor.

RCU-RC-Small-C ......cc.ccceeviriieecieeee. Remote Condensing, and Remote <850 Continuous.
pressor.

RCU-RC-Large—C .....ccccoeovviveeineeenene Remote Condensing, and Remote >850 and <4,000 Continuous.
pressor.

SCU-W-Small-C ........coeeviiriiiiieienieeene Self-Contained Unit .........ccocveviiiniiniienenen. <900 Continuous.

SCU-W-Large—C .... .... | Self-Contained Unit .... >900 and <4,000 Continuous.

SCU-A-Small-C .. .... | Self-Contained Unit .... <700 Continuous.

SCU-A-Large—C .....cccooviviiiiieiiecec e Self-Contained Unit .........ccoccevvveeeieeiiinenne. >700 and <4,000 Continuous.

* IMH-W-Large—-B, IMH-A-Large-B, and RCU-NRC-Large-B were modeled in some final analyses as two different units, one at the lower
end of the harvest range and one near the high end of the harvest range in which a significant number of units are available. In the LCC and
NIA models, the low and high harvest rate models were denoted simply as B—1 and B—2. Where appropriate, the analyses add or perform
weighted averages of the two typical sizes to present class level results.

**IMH-A-Large-B was established by EPACT—2005 as a class between 450 and 2,500 Ib ice/24 hours. In this rule, DOE analyzed this class
as two ranges, which could either be considered “Large” and “Very Large” or “Medium” and “Large.” In the LCC and NIA modeling, this was

denoted as B-1 and B-2.

B. Test Procedure

On December 8, 2006, DOE published
a final rule in which it incorporated by
reference Air-Conditioning and
Refrigeration Institute (ARI) Standard
810-2003, ‘“‘Performance Rating of
Automatic Commercial Ice Makers,”
with a revised method for calculating
energy use, as the DOE test procedure
for this equipment. 71 FR 71340. The
DOE rule included a clarification to the
energy use rate equation to specify that
the energy use be calculated using the
entire mass of ice produced during the
testing period, normalized to 100 1b ice
produced. Id. at 71350. ARI Standard
810-2003 requires performance tests to
be conducted according to the American
National Standards Institute (ANSI)/
American Society of Heating,
Refrigerating, and Air-Conditioning
Engineers (ASHRAE) Standard 29-1988
(reaffirmed 2005), “Method of Testing
Automatic Ice Makers.” The DOE test
procedure also incorporated by
reference the ANSI/ASHRAE Standard
29-1988 (Reaffirmed 2005) as the
method of test.

On January 11, 2012, DOE published
a test procedure final rule (2012 test
procedure final rule) in which it
adopted several amendments to the DOE
test procedure. 77 FR 1591. The 2012
test procedure final rule included an
amendment to incorporate by reference
Air-Conditioning, Heating, and
Refrigeration Institute (AHRI) Standard
810-2007 with Addendum 1 19 as the
DOE test procedure for this equipment.
AHRI Standard 810-2007 with
Addendum 1 amends ARI Standard
810-2003 to expand the capacity range
of covered equipment, provide
definitions and specific test procedures
for batch and continuous type ice
makers, provide a definition for ice
hardness factor, and incorporate several
new or amended definitions regarding
how water consumption and capacity
are measured, particularly for
continuous type machines. 77 FR at

19In March 2011, AHRI published Addendum 1
to Standard 810-2007, which revised the definition
of “potable water use rate”” and added new
definitions for “purge or dump water” and “‘harvest
water.”

1592-93. The 2012 test procedure final
rule also included an amendment to
incorporate by reference the updated
ANSI/ASHRAE Standard 29-2009. Id. at
1613.

In addition, the 2012 test procedure
final rule included several amendments
designed to address issues that were not
accounted for by the previous DOE test
procedure. 77 FR at 1593 (Jan. 11, 2012).
First, DOE expanded the scope of the
test procedure to include equipment
with capacities from 50 to 4,000 lb ice/
24 hours.2° DOE also adopted

20 EPCA defines automatic commercial ice maker
under 42 U.S.C. 6311(19) as “a factory-made
assembly (not necessarily shipped in 1 package)
that—(A) Consists of a condensing unit and ice-
making section operating as an integrated unit, with
means for making and harvesting ice; and (B) May
include means for storing ice, dispensing ice, or
storing and dispensing ice.” 42 U.S.C. 6313(d)(1)
explicitly sets standards for cube type ice makers
up to 2,500 b ice/24 hours, however, 6313(d)(2)
establishes authority to set standards for other
equipment types, such as those with capacities
greater than 2,500 1b ice/24 hours, provided the
equipment types meet the EPCA definition of an
automatic commercial ice maker.
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amendments to provide test methods for
continuous type ice makers and to
standardize the measurement of energy
and water use for continuous type ice
makers with respect to ice hardness. In
the 2012 test procedure final rule, DOE
also clarified the test method and
reporting requirements for remote
condensing automatic commercial ice
makers designed for connection to
remote compressor racks. Finally, the
2012 test procedure final rule
discontinued the use of the clarified
energy use rate calculation and instead
required energy-use to be calculated per
100 1b ice as specified in ANSI/
ASHRAE Standard 29-2009. The 2012
test procedure final rule became
effective on February 10, 2012, and the
changes set forth in the final rule
became mandatory for equipment
testing starting January 7, 2013. 77 FR
1591.

The test procedure amendments
established in the 2012 test procedure
final rule are required to be used in
conjunction with new and amended
standards promulgated as a result of this
standards rulemaking. Thus,
manufacturers must use the amended
test procedure to demonstrate
compliance with the new and amended
energy conservation standards on the
compliance date of any energy
conservation standards established as
part of this rulemaking. 77 FR at 1593
(Jan. 11, 2012).

C. Technological Feasibility
1. General

In each energy conservation standards
rulemaking, DOE conducts a screening
analysis, which is based on information
that the Department 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
options for improving efficiency are
technologically feasible. DOE considers
a design option to be technologically
feasible if it is used by the relevant
industry or if a working prototype has
been developed. Technologies
incorporated in commercially available
equipment or in working prototypes
were considered technologically
feasible. 10 CFR part 430, subpart C,
appendix A, section 4(a)(4)(i) Although
DOE considers 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, DOE 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 equipment 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) Chapter 4 of the final rule
TSD discusses the results of the
screening analyses for automatic
commercial ice makers. Specifically, it
presents the designs DOE considered,
those it screened out, and those that are
the bases for the TSLs considered in this
rulemaking.

2. Maximum Technologically Feasible
Levels

When DOE adopts (or does not adopt)
an amended or new energy conservation
standard for a type or class of covered
equipment such as automatic
commercial ice makers, it determines
the maximum improvement in energy
efficiency that is technologically
feasible for such equipment. (See 42
U.S.C. 6295(p)(1) and 6313(d)(4))
Accordingly, DOE determined the
maximum technologically feasible
(“max-tech”) improvements in energy
efficiency for automatic commercial ice
makers in the engineering analysis using
the design options that passed the
screening analysis.

As indicated previously, whether
efficiency levels exist or can be
achieved in commonly used equipment
is not relevant to whether they are
considered max-tech levels. DOE
considers technologies to be
technologically feasible if they are
incorporated in any currently available
equipment or working prototypes.
Hence, a max-tech level results from the
combination of design options predicted
to result in the highest efficiency level
possible for an equipment class, with
such design options consisting of
technologies already incorporated in
automatic commercial ice makers or
working prototypes. DOE notes that it
reevaluated the efficiency levels,
including the max-tech levels, when it
updated its results for the NODA and
final rule. See chapter 5 of the final rule
TSD for the results of the analyses and
a list of technologies included in max-
tech equipment. Table III.2 and Table
III.3 shows the max-tech levels
determined in the engineering analysis
for batch and continuous type automatic
commercial ice makers, respectively.

TABLE IIl.2—FINAL RULE “MAX-TECH” LEVELS FOR BATCH AUTOMATIC COMMERCIAL ICE MAKERS

Equipment type *

Energy use lower than baseline

IMH-W=8mall-B .........cccoeiiiiii,
IMH-W-Med-B ........c..coovvrriiriiiiie,

IMH-W-Large-B ....
IMH-A-Small-B
IMH-A-Large-B

RCU-SMall-B ......cccoeeiiieeeceeeseee e
RCU—-Large—B .......ccoceeiiiiiiiiieeeeeeeeeee

SCU-W-Small-B ...
SCU-W-Large-B ...
SCU-A-Small-B ....
SCU-A-Large-B

23.9%, 21.5% (22-inch wide).
18.1%.

25.5%, 18.1% (22-inch wide).

1,500 Ib ice/24 hours).
Not directly analyzed.

Not directly analyzed.
29.8%.
32.7%.
29.1%.

8.3% (at 1,500 Ib ice/24 hours), 7.4% (at 2,600 Ib ice/24 hours).

23.4% (at 800 Ib ice/24 hours), 15.8% (at 590 Ib ice/24 hours, 22-inch wide), 11.8% (at

17.3% (at 1,500 Ib ice/24 hours), 13.9% (at 2,400 Ib ice/24 hours).

* IMH is ice-making head; RCU is remote condensing unit; SCU is self-contained unit; W is water-cooled; A is air-cooled; Small refers to the
lowest harvest category; Med refers to the Medium category (water-cooled IMH only); Large refers to the large size category; RCU units were
modeled as one with line losses used to distinguish standards.

Note: For equipment classes that were not analyzed, DOE did not develop specific cost-efficiency curves but attributed the curve (and max-
imum technology point) from one of the analyzed equipment classes.
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TABLE Il1l.3—FINAL RULE “MAX-TECH” LEVELS FOR CONTINUOUS AUTOMATIC COMMERCIAL ICE MAKERS
Equipment type * Energy use lower than baseline

IMH=W=8Mall—C ......oiiitiiiiiiie et Not directly analyzed.

IMH=W=LArge—C .......ooieiiieiie ettt st Not directly analyzed.

IMH=A=SMAI=C .....eeiririirieieiiteerese et 25.7%.

IMH-A-Large—C ..... 23.3% Ib ice.

RCU-Small-C .... 26.6%.

RCU-LArge—C .....oooiieiie s Not directly analyzed.

SCU-W-Small-C
SCU-W-Large-C* ....
SCU-A-Small-C

SCU-A-Large-C*

Not directly analyzed.
No units available.
26.6%.

No units available.

* DOFE’s investigation of equipment on the market revealed that there are no existing products in either of these two equipment classes (as de-

fined in this final rule).

Note: For equipment classes that were not analyzed, DOE did not develop specific cost-efficiency curves but attributed the curve (and max-
imum technology point) from one of the analyzed equipment classes.

D. Energy Savings
1. Determination of Savings

For each TSL, DOE projected energy
savings from automatic commercial ice
makers purchased during a 30-year
period that begins in the year of
compliance with amended standards
(2018-2047). The savings are measured
over the entire lifetime of products
purchased in the 30-year period. DOE
used the NIA model to estimate the
national energy savings (NES) for
equipment purchased over the period
2018-2047. The model forecasts total
energy use over the analysis period for
each representative equipment class at
efficiency levels set by each of the
considered TSLs. DOE then compares
the energy use at each TSL to the base-
case energy use to obtain the NES. The
NIA model is described in section IV.H
of this rule and in chapter 10 of the final
rule TSD.

DOE used its NIA spreadsheet model
to estimate energy savings from
amended standards for automatic
commercial ice makers. The NIA
spreadsheet model (described in section
IV.H of this preamble) calculates energy
savings in site energy, which is the
energy directly consumed by products
at the locations where they are used.

Because automatic commercial ice
makers use water, water savings were
quantified in the same way as energy
savings.

For electricity, DOE reports national
energy savings in terms of the savings in
the energy that is used to generate and
transmit the site electricity. To calculate
this quantity, DOE derives annual
conversion factors from the model used
to prepare the Energy Information
Administration’s (EIA) AEO.

DOE also has begun to estimate full-
fuel-cycle energy savings. 76 FR 51282
(August 18, 2011), as amended by 77 FR

49701 (August 17, 2012). The full-fuel-
cycle (FFC) metric includes the energy
consumed in extracting, processing, and
transporting primary fuels, and thus
presents a more complete picture of the
impacts of energy efficiency standards.
DOE’s approach is based on calculations
of an FFC multiplier for each of the
fuels used by automatic commercial ice
makers.

2. Significance of Savings

EPCA prohibits DOE from adopting a
standard that would not result in
significant additional energy savings.
(42 U.S.C. 6295(0)(3)(B) and
6313(d)(4)While the term “‘significant”
is not defined in EPCA, the U.S. Court
of Appeals for the District of Columbia
in Natural Resources Defense Council v.
Herrington, 768 F.2d 1355, 1373 (D.C.
Cir. 1985), indicated that Congress
intended significant energy savings to
be savings that were not “genuinely
trivial.” The energy savings for all of the
TSLs considered in this rulemaking
(presented in section V.B.3.a) are
nontrivial, and, therefore, DOE
considers them “significant”” within the
meaning of section 325 of EPCA.

E. Economic Justification

1. Specific Criteria

As discussed in section IIL.E.1, 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) and
6313(d)(4) 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 this rule.

a. Economic Impact on Manufacturers
and Commercial Customers

In determining the impacts of a
potential new or amended energy
conservation standard on
manufacturers, DOE first determines its
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 the compliance date
of the regulation) and a long-term
assessment (based on the costs and
marginal impacts over the 30-year
analysis period). The impacts analyzed
include INPV (which values the
industry based on 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
potential impacts on different types of
manufacturers, paying particular
attention to impacts on small
manufacturers. Third, DOE considers
the impact of new or amended
standards on domestic manufacturer
employment and manufacturing
capacity, as well as the potential for
new or amended standards to result in
plant closures and loss of capital
investment. Finally, DOE takes into
account cumulative impacts of other
DOE regulations and non-DOE
regulatory requirements on
manufacturers.

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

b. Savings in Operating Costs Compared
To Increase in Price (Life Cycle Costs)

EPCA requires DOE to consider the
savings in operating costs throughout
the estimated average life of the covered
product compared to any increase in the
price of the covered product that are
likely to result from the imposition of
the standard. (42 U.S.C.
6295(0)(2)(B)(i)(II) and 6313(d)(4) DOE
conducts this comparison in its LCC and
PBP analysis.

The LCC is the sum of the purchase
price of equipment (including the cost
of its installation) and the operating
costs (including energy and
maintenance and repair costs)
discounted over the lifetime of the
equipment. 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. For
its analysis, DOE assumes that
consumers will purchase the covered
products in the first year of compliance
with amended standards.

The LCC savings and the PBP for the
considered efficiency levels are
calculated relative to a base-case
scenario, which reflects likely trends in
the absence of new or amended
standards. DOE identifies the percentage
of consumers estimated to receive LCC
savings or experience an LCC increase,
in addition to the average LCC savings
associated with a particular standard
level. DOE’s LCC and PBP analysis is
discussed in further detail in section
IV.G.

c. Energy Savings

While significant conservation of
energy is a statutory requirement for
imposing an energy conservation
standard, EPCA also 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)
and 6313(d)(4)) DOE uses NIA
spreadsheet results in its consideration
of total projected savings. For the results
of DOE’s analyses related to the
potential energy savings, see section
IV.H of this preamble and chapter 10 of
the final rule TSD.

d. Lessening of Utility or Performance of
Equipment

In establishing classes of equipment,
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 equipment under
consideration. DOE has determined that
none of the TSLs presented in today’s
final rule would reduce the utility or
performance of the equipment

considered in the rulemaking. (42 U.S.C.

6295(0)(2)(B)(1)(IV) and 6313(d)(4))
During the screening analysis, DOE
eliminated from consideration any
technology that would adversely impact
customer utility. For the results of
DOE’s analyses related to the potential
impact of amended standards on
equipment utility and performance, see
section IV.C of this preamble and
chapter 4 of the final rule TSD.

e. Impact of Any Lessening of
Competition

EPCA requires DOE to consider any
lessening of competition that is likely to
result from setting new or amended
standards for covered equipment.
Consistent with its obligations under
EPCA, DOE sought the views of the
United States Department of Justice
(DOJ). DOE asked DOJ to provide a
written determination of the impact, if
any, of any lessening of competition
likely to result from the amended
standards, together with an analysis of
the nature and extent of such impact. 42
U.S.C. 6295(0)(2)(B)(i)(V) and (B)(ii).
DOE transmitted a copy of its proposed
rule to the Attorney General with a
request that the Department of Justice
(DOJ) provide its determination on this
issue. DOJ’s response, that the proposed
energy conservation standards are
unlikely to have a significant adverse
impact on competition, is reprinted at
the end of this rule.

f. Need of the Nation To Conserve
Energy

Another factor that 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) and 6313(d)(4))) 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, as
discussed in section IV.M.

Amended standards also are likely to
result in environmental benefits in the

form of reduced emissions of air
pollutants and greenhouse gases
associated with energy production and
use. DOE conducts an emissions
analysis to estimate how standards may
affect these emissions, as discussed in
section IV.K. DOE reports the emissions
impacts from each TSL it considered, in
section V.B.6 of this rule. DOE also
estimates the economic value of
emissions reductions resulting from the
considered TSLs, as discussed in
section IV.L.

g. Other Factors

EPCA allows the Secretary, in
determining whether a new or amended
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) and
6313(d)(4)) There were no other factors
considered for this final rule.

2. Rebuttable Presumption

As set forth in 42 U.S.C.
6295(0)(2)(B)(iii) and 6313(d)(4), EPCA
provides for a rebuttable presumption
that an energy conservation standard is
economically justified if the additional
cost to the customer of equipment that
meets the new or amended 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 PBP for customers of
potential new and amended energy
conservation standards. These analyses
include, but are not limited to, the 3-
year PBP contemplated under the
rebuttable presumption test. However,
DOE routinely conducts a full economic
analysis that considers the full range of
impacts to the customer, manufacturer,
Nation, and environment, as required
under 42 U.S.C. 6295(0)(2)(B)@i) and
6313(d)(4). The results of these analyses
serve as the basis for DOE to evaluate
the economic justification for a potential
standard level (thereby supporting or
rebutting the results of any preliminary
determination of economic
justification). The rebuttable
presumption payback calculation is
discussed in section IV.G.12 of this rule
and chapter 8 of the final rule TSD.

IV. Methodology and Discussion of
Comments

A. General Rulemaking Issues

During the April 2014 and June 2014
public meetings, and in subsequent
written comments in response to the
NOPR and NODA, stakeholders
provided input regarding general issues
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pertinent to the rulemaking, such as
issues regarding proposed standard
levels and the compliance date. These
issues are discussed in this section.

1. Proposed Standard Levels

In response to the level proposed in
the NOPR (TSL 3), Manitowoc
commented that there are significant
deficiencies in the models and cost
assumptions that were used to arrive at
the proposed efficiency levels and that,
consequently, the selected levels are not
optimal from a life-cycle cost
standpoint. (Manitowoc, Public Meeting
Transcript, No. 70 at p. 24-26) Follett
commented that DOE is recommending
efficiency levels that are neither
technologically nor economically
justified. (Follett, No. 84 at p. 8)

Hoshizaki and Scotsman both
recommended DOE select NOPR TSL 1
(Hoshizaki, No. 86 at p. 5-6; Scotsman,
Public Meeting Transcript, No. 70
Public Meeting Transcript, at p. 44—46)
Scotsman stated that doing so effective
2020 is technologically feasible,
economically justified, consistent with
past regulations, and will save a
significant amount of energy.
(Scotsman, Public Meeting Transcript,
Public Meeting Transcript, No. 70 at p.
44-46) Although the following comment
regarding choosing a standard level
mentioned “ELs,” efficiency levels, DOE
believes Hoshizaki intended that this
comment refer to “TSLs,” trial standard
levels levels and DOE has interpreted
the comment accordingly. Hoshizaki
stated that NOPR EL1 (interpreted as
TSL1) would garner similar savings as
NOPR EL3 (interpreted as TSL3) while
reducing the burden on the industry to
meet such stringent standards in such a
short amount of time. (Hoshizaki, No. 86
at p. 5-6)

Scotsman stated that they have not
identified technology combinations that
are suitable for achieving any efficiency
level beyond NOPR TSL 1. (Scotsman,
No. 85 at p. 8b) Scotsman added that
they do not have data indicating that
their machines will be able to meet
NOPR TSL 3 using the design options
under consideration. (Scotsman, No. 85
at p. 7b)

Pacific Gas and Electric Company
(PG&E) and San Diego Gas and Electric
Company (SDG&E), commenting jointly,
and a group including the Appliance
Standards Awareness Project (ASAP),
the American Council for an Energy-
Efficient Economy (ACEEE), the
Alliance to Save Energy, Natural
Resources Defense Council (NRDC), and
the Northwest Power and Conservation
Council (NPCC) (Joint Commenters)
both recommended that DOE adopt a
higher TSL for ACIMs. (Joint

Commenters, No. 87 at p. 1-2; PG&E
and SDG&E, No. 89 at p. 1-2) ASAP
noted that based on their review of the
certification database, there are products
existing on the market today that meet
the proposed standard levels. (ASAP,
Public Meeting Transcript, No. 70 at p.
50-52) Joint Commenters urged DOE to
adopt TSL 5 for batch type equipment
and TSL 4 for continuous type
equipment. (Joint Commenters, No. 87
at p. 1-2) PG&E and SDG&E
recommended that DOE adopt the
maximum cost-effective TSL for each
equipment class noting that DOE could
adopt TSLs higher than TSL 3 while
maintaining a net benefit to U.S.
consumers. (PG&E and SDG&E, No. 89
at p. 1-2)

Although the NODA only provided
data regarding the updated analysis and
did not propose a standard level, several
interested parties provided comment
regarding the appropriateness of setting
the ACIM energy conservation standard
at a given NODA TSL.

In their written comment, Manitowoc
stated that the NODA analysis was an
improvement over the original NOPR
analysis. Manitowoc stated that they did
not believe the standard should be set
at a single TSL level for all equipment
classes and suggested a different TSL
level for each equipment class.
Although the following comments
regarding specific classes mention
“ELs,” efficiency levels, DOE believes
Manitowoc intended that these
comments apply to “TSLs,” trial
standard levels and DOE has interpreted
the comment accordingly. For IMH-A
batch equipment with package widths
less than 48 inches (the 48-inch
corresponds to the 1,500 1b ice/24 hour
representative capacity), Manitowoc
supported an efficiency level no higher
than EL 3 (interpreted as TSL3).
Manitowoc suggested that DOE adopt a
standard that would be limited to 5%
improvement in efficiency over baseline
for the IMH-A-B2 (48-inch wide)
equipment. DOE believes Manitowoc’s
third point in the comments, citing the
“IMH-small” class refers to IMH-W-
Small-B, for which Manitowoc
indicated that the standard level should
be set no higher than EL 3 (interpreted
as TSL3). Manitowoc also suggested
DOE adopt standards with efficiency
gains no greater than 4.7% and 3.7%
efficiency gains, respectfully, for the
MH-W-Large-B1 (1,500 1b ice/24 hours
representative capacity) and IMH-W-
Large—B2 (2,600 b ice/24 hours
representative capacity) equipment.
Manitowoc suggested that DOE adopt
EL 2 (interpreted as TSL2) for the RCU-
NRC-B1 (1,500 1b ice/24 hours
representative capacity) and RCU-NRC—

B2 (2,400 lb ice/24 hours representative
capacity) equipment, as well as the
SCU-A-Small and SCU-A-Large
equipment classes and for 22-inch IMH
equipment. For the RCU-NRC-Large—
B1, Manitowoc indicated that the 20
percent improvement in compressor
energy efficiency ratio (EER) used in
DOE’s analysis for this equipment is
unrealistic. For the RCU-NRG-Large—
B2, Manitowoc mentioned that the
increase in condenser size considered in
the DOE analysis would present
significant issues with refrigerant charge
management. For the SCU-A-Small-B
class, Manitowoc indicated that the
40% improvement in compressor EER
considered in DOE’s analysis is not
likely to be achieved and adding a tube
row to the condenser may not be
possible. For the SCU-A-Large-B class,
Manitowoc similarly commented that
the compressor EER improvement and
condenser size increases considered in
DOE’s analyses are unrealistic. For the
22-inch IMH equipment, Manitowoc
indicated that some of the considered
design options (increase in evaporator
size and/or a drain water heat
exchanger) would not be feasible due to
the compact nature of these units.
Manitowoc suggested that DOE select
EL 3 (interpreted as TSL3) for IMH-A—
B small and large-1 batch equipment
classes (not including 48” models), as
well as the IMH-Small equipment class
and all other equipment classes not
specifically mentioned. (Manitowoc,
No. 126 at p. 1-2)

Ice-O-Matic requested that DOE select
NODA TSL 3. (Ice-O-Matic, No. 121 at
p- 1) Scotsman suggested that DOE
select NODA TSL 2. (Scotsman, No. 125
at p. 3) Hoshizaki suggested that DOE
select NODA TSL 2 for batch units.
(Hoshizaki, No. 124 at p. 3)

ASAP encouraged DOE to adopt
NODA TSL 5 for batch type remote
condensing equipment and NODA TSL
4 for all other equipment classes, noting
that these choices would be cost
effective. (ASAP, No. 127 at p. 1) CA
10U suggested that DOE adopt the
NODA TSL for each equipment class
that saves the most energy and has a
positive NPV. CA IOU noted that DOE
could adopt a level more stringent than
NODA TSL 3 for all equipment classes
while maintaining a net benefit to US
consumers. (CA IOU, No. 129 at p. 1)

DOE understands the concerns voiced
by stakeholders regarding their future
ability to meet standard levels as
proposed in the NOPR. DOE must
adhere to the EPCA guidelines for
determining the appropriate level of
standards that were outlined in sections
II1.E.1. In this Final Rule, DOE selected
the TSL that best meets the EPCA
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requirements for establishing that a
standard is economically justified. (42
U.S.C. 6295(0)(2)(B)(i) and 6313(d)(4)).
Since the publication of the NOPR, DOE
has revised and updated its analysis
based on stakeholders comments
received at the NOPR public meeting,
comments made during the June 19
meeting, and in written comments
received in response to the NOPR and
NODA. These updates included changes
in its approach to calculating the energy
use associated with groups of design
options, changes in inputs for
calculations of energy use and
equipment manufacturing cost, and
consideration of space-constrained
applications. After applying these
changes to the analyses, the efficiency
levels that DOE determined to be cost
effective changed considerably. The
NODA comments described above
reveal partial industry support for the
standard levels chosen by DOE in the
final rule.

DOE notes that much of the
commentary regarding the selection of
efficiency levels for the standard are
based on more detailed comments
regarding the feasibility of design
options, the savings that these design
options can achieve, and their costs.
DOE response regarding many of these
comments is provided in section IV.D.3.

2. Compliance Date

In the March 2014 NOPR analysis,
DOE assumed a 3-year period for
manufacturers to prepare for
compliance. DOE requested comments
as to whether a January 1, 2018 effective
date provides an inadequate period for
compliance and what economic impacts
would be mitigated by a later effective
date.

Following the publication of the
NOPR, several manufacturers and
NAFEM expressed an expected inability
to meet the proposed standard levels
within the three year compliance
period. (Manitowoc, No. 92 at p. 2-3,
Scotsman, No. 85 at p. 2b, Hoshizaki,
No. 86 at p. 2, NAFEM, No. 82 at pg. 2—
3) Manitowoc and Hoshizaki both
commented that a 5-year compliance
period would be necessary for this
rulemaking. (Manitowoc, No. 92 at p. 2—
3; Hoshizaki, No. 86 at p. 2) Scotsman
commented that an 8-year compliance
period would be more feasible for the
technology specification, R&D
investment, performance evaluation,
reliability evaluation, and
manufacturing required for product
redesign. Scotsman added that the
negative economic impacts of the rule
would be mitigated by a later effective
date. (Scotsman, No. 85 at p. 2b—3)

AHRI, Manitowoc, and NAFEM
commented that a three year compliance
period is not adequate for this
rulemaking and that DOE should extend
the compliance period to allow time for
manufacturers to obtain new
components. (AHRI, Public Meeting
Transcript, No. 70 at p. 18; NAFEM, No.
82 at pg. 2—3; Manitowoc, No. 92 at p.

2 —3) NAFEM and AHRI commented
that DOE should extend the compliance
period by two years. (AHRI, No. 93 at
p- 2; NAFEM, No. 82 at pg. 2-3) AHRI
and Manitowoc noted that there is a
potential for Environmental Protection
Agency (EPA) Significant New
Alternatives Policy (SNAP) regulations
to force further product redesign and
extending the compliance period would
provide relief should refrigerant
regulatory issues not be finalized in
time.2? (AHRI, No. 93 at p. 2;
Manitowoc, No. 126 at p. 3) Emerson
urged DOE to wait until after EPA
finalizes its decision on refrigerants
before starting the 3-year period given to
manufacturers to meet the new
standards so manufacturers can re-
design for both energy efficiency and
low global warming potential (GWP)
refrigerants in one design cycle.
(Emerson, No. 122, p. 1)

NAFEM stated that manufacturers
will only be able to achieve energy
efficiency gains up to the level of NOPR
TSL 1 within the five-year compliance
timeline and that the current proposal
will result in the unavailability of ice
makers with the characteristics, sizes,
capacities, and volumes that are
generally available in the U.S. (NAFEM,
No. 82 at p. 2) NAFEM’s comment
mentions a five-year compliance
timeline, although DOE proposed a
three-year timeline in the NOPR. 79 FR
at 14949 (March 17, 2014).

Another concern amongst
manufacturers was the belief that the
proposed standard levels were based on
technology that was currently not
available. At the April 2014 NOPR
public meeting, Ice-O-Matic commented
that they did not believe that the
technology exists to achieve the
proposed standards in the allotted time
frame. (Ice-O-Matic, Public Meeting
Transcript, No. 70 at p. 33)

Joint Commenters noted that, in
balancing the stringency of the
standards with the compliance dates
and manufacturer impacts, they believe
that the stringency of the standard is
more important for national energy
savings than the compliance dates.
(Joint Commenters, No. 87 at p. 4)

21Details regarding EPA SNAP regulations are
discussed in section IV.A.4.

In response to the assertion that
DOE’s standard levels were not based
upon currently available technologies,
DOE maintains that all technology
options and equipment configurations
included in its NOPR reflect
technologies currently in use in
automatic commercial ice makers. For
example, DOE considered use only of
compressors that are currently
commercially available and which
manufacturers have indicated are
acceptable for use in ice makers in
confidential discussions with DOE’s
contractor. Moreover, the proposed
standard levels are exceeded by the
ratings of some products that are
currently commercially available.
However, the standard levels
established in this final rule are
significantly less stringent than the
standard levels proposed in the NOPR,
and a greater percentage of currently-
available products already meet these
efficiency levels. DOE expects that this
reduction in stringency and the reduced
number of products requiring redesign
means that the time required for
manufacturers to achieve compliance
would be reduced.

In response to the NODA, Scotsman,
Manitowoc, NAFEM, and Ice-O-Matic
all requested that the effective date for
the new efficiency standard for ACIMs
be extended to 5 years after the
publication of the final rule. (Scotsman,
No. 125 at p. 3; Manitowoc, No. 126 at
p- 3; NAFEM, No. 123 at p. 2; Ice-O-
Matic, No. 121 at p. 1) NAFEM stated
that even with the more realistic
assumptions presented in the NODA,
manufactures still require an extended
timeline to obtain new components
needed to meet higher efficiency levels.

In response to the request that DOE
extend the compliance date period for
automatic commercial ice makers
beyond the 3 years specified by the
NOPR, DOE notes that EPCA requires
that the amended standards established
in this rulemaking must apply to
equipment that is manufactured on or
after 3 years after the final rule is
published in the Federal Register unless
DOE determines, by rule, that a 3-year
period is inadequate, in which case DOE
may extend the compliance date for that
standard by an additional 2 years. (42
U.S.C. 6313(d)(3)(C)) DOE believes that
the modifications to the analysis,
relative to the NOPR, it announced in
the NODA and made to the final rule
will reduce the burden on
manufacturers to meet requirements
established by this rule, because the
standard levels are less stringent and
fewer ice maker models will require
redesign to meet the new standard.
Therefore, DOE has determined that the
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3-year period is adequate and is not
extending the compliance date for
ACIMs.

3. Negotiated Rulemaking

Stakeholders AHRI, Hoshizaki,
Manitowoc, and the North American
Association of Food Equipment
Manufactures (NAFEM) both suggested
that DOE use a negotiated rulemaking to
develop ACIM standards. (AHRI, Public
Meeting Transcript, No. 70 at p. 15-16;
AHRI, Public Meeting Transcript, No.
128 at p. 1; Hoshizaki, Public Meeting
Transcript, No. 70 at p. 38-39;
Hoshizaki, Public Meeting Transcript,
No. 124 at p. 3; Manitowoc, Public
Meeting Transcript, No. 70 at p. 344—
345; NAFEM, No. 82 at p. 2; NAFEM,
No. 123 at p. 1) NAFEM stated that a
negotiated rulemaking would ensure the
level of enhanced dialogue needed for
DOE to effectively assess the rule’s
impact on end-users. (NAFEM, No. 82 at
p. 2) AHRI stated that there are
significant issues in the analysis, that
the current direction of this rulemaking
will place significant burden on the
industry, and that the completion of this
rulemaking under the current process
will be difficult, expensive, and not
timely. (AHRI, Public Meeting
Transcript, No. 70 at p. 15-16)

In response to the manufacturers’
suggestion to use a negotiated
rulemaking to develop ACIM standards,
DOE notes that this issue was raised
before the Appliance Standards and
Rulemaking Federal Advisory
Committee (ASRAC) on June 6, 2014
and the ASRAC membership declined to
establish a working group to negotiate a
final rule for ACIM energy conservation
standards. Several ASRAC members
voiced concern of using ASRAC at such
a late stage in the rulemaking when it
would be more appropriate to raise
these concerns in the normal public
comment process. (See public transcript
at: http://www.regulations.gov/
#!documentDetail;D=EERE-013-BT-
NOC-0005-0025)

4. Refrigerant Regulation

Manitowoc noted that the EPA has
proposed delisting R—404A, the
refrigerant used in nearly all currently
available ice makers, for commercial
refrigeration applications. Manitowoc
stated that while commercial ice makers
are not within the current scope for the
SNAP NOPR, it seems likely that ice
makers could be affected by a
subsequent rulemaking. (Manitowoc,
No. 126 at p. 3) Several interested
parties, including AHRI, NAFEM,
Hoshizaki, Manitowoc, and Howe
requested that DOE consider the
hardships associated with refrigerant

choice uncertainty caused by potential
future EPA SNAP regulations in the
analysis (AHRI, Public Meeting
Transcript, No. 70 at p. 16-18; NAFEM,
No. 82 at p. 7; Hoshizaki, No. 86 at p.
6-7; Howe, No. 88 at p. 2—3; Manitowoc,
Public Meeting Transcript, No. 70 at p.
286—287; Manitowoc, No. 126 at p. 3)
Manitowoc suggested that DOE do a
sensitivity analysis that examines what
would happen to life-cycle costs, etc. if
manufacturers had to re-engineer twice.
(Manitowoc, Public Meeting Transcript,
No. 70 at p. 286—287)

AHRI commented that the potential
for SNAP rulemakings to require a
refrigerant change will necessitate major
redesigns just to maintain current
efficiency levels. (AHRI, Public Meeting
Transcript, No. 70 at p. 16—18)
Manitowoc and Hoshizaki also
expressed concern regarding the
redesign work that would be needed if
the EPA were to ban R—404A.
(Manitowoc, Public Meeting Transcript,
No. 70 at p. 286-287; Hoshizaki, No. 86
at p. 6—7) AHRI added that the burden
of the potential EPA SNAP rulemaking
must be taken into account in the
engineering and life-cycle cost analyses.
AHRI requested that DOE put a hold on
the ACIM rulemaking until after the
next SNAP rollout is completed. (AHRI,
Public Meeting Transcript, No. 70 at p.
16—18)

AHRI also commented that the DOE
should make an effort to look at
refrigerants because its cost-benefit
analysis is based solely on a refrigerant
that may not exist three years from now.
(AHRI, Public Meeting Transcript, No.
70 at p. 284-285) AHRI noted that,
because low-GWP refrigerants also have
lower heat transfer capability than R—
404A, coil sizes may need to further
increase in order to maintain the
performance with other refrigerants,
which could be infeasible if the
proposed standards are already calling
for an increased coil size for units using
R—-404A. (AHRI, Public Meeting
Transcript, No. 70 at p. 293—-294)

Scotsman and Hoshizaki suggested
that DOE and EPA collaborate so that
both the energy conservation
rulemaking and the SNAP rulemaking
don’t promulgate standards that are
unduly burdensome. (Scotsman, No.
125 at p. 2; Hoshizaki, No. 86 at p. 6—

7)

Manitowoc stated that even if the EPA
takes no action on ice makers in the
next 3 years, the component supplier
industry (compressors, expansion
valves, heat exchangers, etc.) will focus
its efforts on supporting the transition to
hydrocarbons, HFO blends, and other
acceptable refrigerants for the
refrigeration industry as the volume of

display case, reach-in, walk-in, and
vending is significantly larger than that
for commercial ice machines.
(Manitowoc, No. 126 at p. 3)

ASAP commented that the way that
DOE is dealing with the refrigerants
issue is consistent with how it has dealt
with it in all other rulemakings. (ASAP,
Public Meeting Transcript, No. 70 at p.
52-53) Joint Commenters commented
that DOE’s approach of conducting their
analysis based on the most commonly-
used refrigerants today is appropriate
and that it does not appear that a phase-
out of R—404A would negatively impact
ice maker efficiency, given the fact that
propane, DR-33, and N—40 all have
lower GWP and similar efficiency
compared to R—404A. (Joint
Commenters, No. 87 at p. 4) NEEA
expressed their support for DOE’s
current refrigerant-neutral position.
(NEEA, No. 91 at p. 2)

In response to these comments, DOE
notes that the EPA SNAP NOPR
mentioned by Manitowoc (see 79 FR
46149 (Aug. 6, 2014)) did not propose
to delist the use of R—404A for ACIMs.
EPA proposed to delist R—404A for
certain retail food refrigeration
applications including condensing
units. However, ACIMs do not qualify as
retail food refrigeration equipment and
therefore will not be subject to SNAP
regulations that pertain to retail
refrigeration applications. Further,
alternate refrigerants have not been
proposed by the SNAP program for use
in ACIMs.22 DOE recognizes that the
engineering analysis is based on the use
of R—404A, the most commonly used
refrigerant in ACIMs, and that a
restriction of R-404A in ACIMs would
have impacts on the design options
selected in the engineering analysis.
However, DOE cannot speculate on the
outcome of a rulemaking in progress
and can only consider in its
rulemakings rules that are currently in
effect. Therefore, DOE has not included
possible outcomes of a potential EPA
SNAP rulemaking in the engineering or
LCC analysis. This position is consistent
with past DOE rulings, such as in the
2011 direct final rule for room air
conditioners. 76 FR 22454 (April 21,
2011). DOE is aware of stakeholder
concerns that EPA may broaden the uses
for which R—404A is phased out at some
point in the future. DOE is confident

22EPA on July 9, 2014 proposed new alternative
refrigerants for several applications, but not ACIMs.
79 FR 38811. EPA also, on August 6, 2014,
proposed delisting of refrigerants for several
applications, but not ACIMs. 79 FR 46126 (Aug. 6,
2014). The notice did indicate that EPA is
considering whether to delist use of R—-404A for
ACIMs, but did not propose such action. 79 FR at
46149.
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that there will be an adequate supply of
R—-404A for compliance with the
standards being finalized in today’s
rule, however, consistent with EO
13563, Improving Regulation and
Regulatory Review, DOE will prioritize
its review of the potential effects of any
future phase-out of the refrigerant R—
404A (should there be one) on the
efficiency standards set by this
rulemaking.

DOE does not have reason to believe
that EPA’s SNAP proposal to delist R—
404A for commercial refrigeration
applications will have a deleterious
impact on the availability of
components for ACIMs. Although the
component supplier industry may focus
efforts on supporting the transition to
alternative refrigerants for the
commercial refrigeration industry as
suggested by Manitowoc, the design
options included in this final rule are
based on existing component
technology and do not assume an

advancement in such components.
Therefore, DOE believes that those
components currently on the market
will remain available for use by ACIM
manufactures. DOE wishes to clarify
that it will continue to consider ACIM
models meeting the definition of
automatic commercial ice makers to be
part of their applicable covered
equipment class, regardless of the
refrigerant that the equipment uses. If a
manufacturer believes that its design is
subjected to undue hardship by
regulations, the manufacturer may
petition DOE’s Office of Hearing and
Appeals (OHA) for exception relief or
exemption from the standard pursuant
to OHA’s authority under section 504 of
the DOE Organization Act (42 U.S.C.
7194), as implemented at subpart B of
10 CFR part 1003. OHA has the
authority to grant such relief on a case-
by-case basis if it determines that a
manufacturer has demonstrated that
meeting the standard would cause

hardship, inequity, or unfair
distribution of burdens.

DOE investigated ice makers which it
believes use refrigerants other than R—
404A, specifically refrigerants HFC—
134a and R—410A. While these
refrigerants are also HFCs, their GWP is
significantly lower than that of R—
404A,23 and for this reason may be less
likely to be delisted for use in ice
makers under future SNAP rule
revisions. Based on the available
information, DOE concludes that
compliance challenges for these
alternative refrigerants are not greater
than for R-404A. Table IV.1 below
presents performance data of
alternative-refrigerant ice makers and
compares their energy use to the energy
use associated with TSL3 for their
equipment class and capacity. Thirteen
of these 31 ice makers meet the TSL3
level.

TABLE IV.1—ICE MAKERS USING ALTERNATIVE REFRIGERANTS

Harvest Eneray use Energy use TSL3 Energy
Refrigerant Equipment class capacity rate (kWh/g%)O Ib) percent below use
(Ib ice/24 hr) baseline (kWh/100 Ib)
HFC-134a .....cccccvvvenne SCU-A-Small-B .......cccooiieiirieiineee e 121 8.4 31.8 9.4
IMH-W=8mall-B ™ .......ccceeiiiiiriirieeienee s 302 6.1 0.6 5.2
IMH-W-Small-B 305 5.2 15.1 5.2
IMH-W-Small-B 310 5.2 14.7 5.2
IMH-W-Small-B 428 4.7 13.7 5.0
IMH-W-Small-B 430 4.7 13.5 5.0
IMH-W-Small-B 494 5 1.6 4.9
IMH-W-Med-B 510 5 0.4 4.8
IMH-W-Med-B* ... 730 4.75 0.6 4.4
IMH-W-Med-B* ... 1,200 4.1 3.8 4.1
IMH-A-Small-B .... 222 7.5 10.2 7.3
IMH-A-Small-B .... 300 6.2 19.3 6.3
IMH-A-Small-B .... 305 6.8 11.0 6.3
IMH-A-Small-B .... 388 6 13.3 6.1
IMH-A-Large-B .... 485 6 5.6 5.8
IMH-A-Large-B ... 714 6.1 0.1 5.3
IMH-A-Large-B .... 230 7.5 9.4 6.5
IMH-A-Large-B ... 320 6.2 17.4 6.3
IMH-A-Large-B .... 310 6.8 10.5 6.3
IMH-A-Large-B 405 5.8 14.4 6.0
IMH-A-Large-B 538 6 4.7 5.7
IMH-A-Large-B ... 714 6.1 0.1 5.3
IMH-A-Large-B* ..... 1,100 5.3 6.7 4.9
RCU-NRC-Small-B ..... 724 5.4 11.5 5.5
RCU-NRC-Small-B ........cccoiriiireeneceeeee, 720 5.4 8.8 5.5
RCU-NRC-Small-B™* .......cccccoiiririiiieeeee 1,200 5 2.0 4.6

*Two ice makers with these ratings, one each for full-cube and half-cube ice.

5. Data Availability

AHRI, PGE/SDG&E, and NAFEM
requested that DOE make data available
for stakeholder review. (AHRI, Public
Meeting Transcript, No. 70 at p. 349;
PG&E and SDG&E, No. 89 at p. 3;
NAFEM, No. 82 at p. 2) Specifically,

23 See http://www.epa.gov/ozone/snap/
subsgwps.html.

AHRI requested that DOE’s test results
be made available to manufacturers for
review. (AHRI, Public Meeting
Transcript, No. 70 at p. 349) NAFEM
suggested that DOE identify the model
and serial number of components used
in the engineering analysis in order to

enhance transparency. (NAFEM, No. 82
at p. 2)

AHRI and Danfoss both suggested that
DOE facilitate more informal dialog to
discuss data and assumptions for the
department to receive feedback. (AHRI,
Public Meeting Transcript, No. 70 at p.
342-343; Danfoss, No. 72 at p. 1-2)
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Danfoss recommended that DOE publish
the list of all persons, companies and
organizations they have contacted in
regards to this rulemaking. (Danfoss, No.
72 at p. 1-2)

In response to stakeholders, DOE held
a public meeting on June 19 to provide
stakeholders with more information
about the energy modeling used in
developing the NOPR analysis. 79 FR
33877 (June 13, 2014). In addition, DOE
published a NODA presenting analyses
revised based on stakeholder comments
and additional research conducted after
the NOPR. 79 FR 54215 (Sept. 11, 2014).
DOE'’s contractor also engaged in
additional discussions with
manufacturers under non-disclosure
agreements after publication of the
NOPR in order to collect additional
information relevant to the analyses.
DOE generally does not publish test data
to avoid revealing information about
product performance that may be
considered trade secrets. Also for this
reason, DOE does not intend to publish
the model and serial number of
equipment or components obtained,
tested, and reverse-engineered during
the analysis. DOE also does not reveal
the identity of companies and
organizations from which its contractor
has collected information under non-
disclosure agreement.

In their written response to the
NODA, AHRI expressed their belief that
DOE’s current process in this
rulemaking is not compliant with the
objective of using transparent and
robust analytical methods producing
results that can be explained and
reproduced, as required by DOE’s
process rule and guidelines. AHRI
expressed their belief that it has been
difficult to analyze and provide
feedback on this rulemaking as
important portions such as the energy
model have not been disclosed to the
public. (AHRI, No. 128 at p. 6-8)

AHRI and NAFEM requested that
DOE publically release the FREEZE
model for stakeholder review. NAFEM
and AHRI stated that DOE was unable
to show that the FREEZE model
functioned and was unable to produce
accurate results at the June 2014 public
meeting. (AHRI, No. 128 at p. 2-3;
NAFEM, No. 123 at p. 1-2) AHRI stated
that given the results of the limited runs
model at the June 19th meeting, they
believe that there are serious concerns
about the quality and reproducibility of
the information that is not in
accordance with the applicable
guidelines for ensuring and maximizing
the quality, objectivity, utility and
integrity of information disseminated to
the public by the Department of Energy.
AHRI added that without public release

of the model, DOE cannot demonstrate
sufficient transparency about the data
and methods such that an independent
reanalysis can be undertaken by a
qualified member of the public. AHRI
noted that if DOE had compelling
interests that prohibit public access to
the model, DOE must identify those
interests and describe and document the
rigorous checks it has undertaken to
ensure reproducibility. (AHRI, No. 128
at p. 6-8)

DOE notes that stakeholders have
placed great emphasis on the FREEZE
model in their responses, but this model
is only part of the analysis. Moreover,
DOE has published output of the
engineering analysis on which
stakeholders have had the opportunity
to comment, for both the NOPR and
NODA phases. As part of the final rule
documentation, DOE presents the
revised engineering analysis output.

Over the course of the rulemaking,
DOE has attained additional information
regarding the efficiency improvements
associated with different design options,
through public comments as well as
through confidential information
exchange between DOE’s contractor and
manufacturers. As a result the efforts
made by all parties in preparing and
providing this additional information,
the projections of efficiency
improvements associated with the
design options considered in the
analysis are based more on test data
than theoretical analysis. For example,
in the NODA and final rule analysis, the
energy use reduction in a batch ice
maker as a result of compressor EER
improvement is based on test data
provided both in written comments and
through confidential information
exchange.

In the NOPR and the NODA phases,
DOE has published engineering
spreadsheets that show projected energy
savings associated with specific design
options for the analyses of energy use
for the ice maker models representing
most of the ice maker equipment
classes. These results document the
analysis and have allowed stakeholders
to review details of the analysis as a
check on accuracy. DOE’s calibration of
the energy use analysis results at the
highest commercially-available
efficiency levels, described in section
IV.D.4.b, provides a check of the
analysis, specifically ensuring that the
group of design options required to
attain these highest available efficiency
levels (as predicted by the analysis) is
consistent with actual equipment. The
section presents examples of maximum
available commercial units against
which the energy use calculations are
calibrated for the highest analyzed

efficiency levels not using permanent
magnet motors and drain water heat
exchangers. DOE conducted calibration
at this efficiency level because these
design options are not generally used in
commercially available units, thus
preventing calibration with
commercialized units at higher
efficiency levels. These calibration
comparisons, which are discussed in
section IV.D.4.b and in Chapter 5 of the
TSD, show (a) that the efficiency levels
attainable without use of permanent
magnet motors and drain water heat
exchangers have not been overestimated
by the analysis, and (b) the design
options that are projected to be required
to attain these maximum available
efficiency levels are consistent with or
conservative (more costly) as compared
with the design options used in
maximum-available ice makers that are
available for purchase.

DOE is not at liberty to release the
FREEZE energy model to the public
because it does not own the modeling
tool.

AHRI stated that DOE did not
publically provide the information
necessary for affected parties to have
adequate notice and ability to comment
on the results of the public meeting.
AHRI stated that DOE failed to
publically state a timeframe for
collecting the data it has requested.
AHRI added that the public statement
issued after the public meeting did not
indicate to whom the data should be
sent. AHRI stated their belief that
without the clarity of a defined
comment period, or the knowledge of
the next steps in the process DOE is not
following its own process rule and the
notice and comment requirements for
federal agency rulemaking. (AHRI, No.
128 at p. 6-8)

In response to AHRI’s comment, DOE
expressed willingness during the NOPR
public meeting, subject to potential legal
restrictions, to allow additional
information exchange by stakeholders
with DOE’s contractor under non-
disclosure agreement. DOE also
expressed willingness to possibly
publish a NODA which would allow
stakeholders additional opportunity to
comment. (DOE, NOPR Public Meeting
Transcript, No. 70 at pp. 341-344) In
general, any information exchange
regarding a rulemaking is strictly
limited after publication of a NOPR, in
order to limit the potential for undue
influence on the process from any
particular interested party. DOE allowed
additional information exchange with
stakeholders and published a NODA to
allow additional opportunity for input.
79 FR 54215 (Sept. 11, 2014). Thus,
contrary to AHRI’s comment, with the



Federal Register/Vol. 80, No. 18/Wednesday, January 28, 2015/Rules and Regulations

4665

additional public meeting and with the
issuance of the NODA, stakeholders
have had several opportunities to
provide input beyond the opportunities
normally provided for an energy
conservation standard rulemaking.

6. Supplemental Notice of Proposed
Rulemaking

NAFEM stated that DOE should not
issue a final rule because the revisions
in the NODA did not address each issue

raised in response to the NOPR analysis.

(NAFEM, No. 123 at p. 1) NAFEM and
AHRI both requested that the
department issue a supplemental notice
of proposed rulemaking (SNOPR) to
allow manufacturers and end users
enough time to address the substantial
changes in the analysis made between
the NOPR and NODA phases. (NAFEM,
No. 123 at p. 1; AHRI, No. 128 at p. 2)
NAFEM stated that there are many
unknowns regarding the changes made
in the NODA analysis and noted that
DOE did not identify a technologically
feasible and economically justified
standard level. NAFEM also requested
that DOE release the model used to
determine TSL standards. (NAFEM, No.
123 at p. 1)

In response to AHRI and NAFEM,
DOE notes that the modifications made
to the analyses in the NODA were based
on stakeholder participation, and each
issue raised in response to the NOPR
and NODA have been addressed in this
final rule. The objective of the NODA
was to enable stakeholders to
understand the changes made in the
basic analyses as a result of input
received during the NOPR phase, and
DOE believes that was accomplished.
Therefore, DOE does not believe that an

SNOPR is necessary for this rulemaking.

In response to NAFEM’s request for
DOE to release the model used to
determine the TSL standard, DOE
assumes that this refers to the FREEZE
model, which is discussed in section
IV.A.5. DOE is not at liberty to release
the FREEZE energy model to the public
because it does not own the modeling
tool. Regarding NAFEM’s comment
concerning identification of a
technologically feasible and
economically justified standard level,
DOE notes that the NODA did not
propose a standard level. Rather the
NODA'’s purpose was to provide
stakeholders the opportunity to
comment on revisions in DOE’s
analysis.

7. Rulemaking Structure Comments

A Policy Analyst at the George
Washington University Regulatory
Studies Center commented on basic
underpinnings of the DOE energy

conservation standards rulemaking
process. Policy Analyst commented that
DOE does not explain why
sophisticated, profit-motivated
purchasers of ACIMs would suffer from
informational deficits or cognitive
biases that would cause them to
purchase products with high lifetime
costs without demanding higher-price,
higher-efficiency products. (Policy
Analyst, No. 75 at p. 5)

Policy Analyst indicated that two of
the three problems identified by DOE,
lack of access to information and
information asymmetry, are not
addressed by the rule, indicating that
DOE’s rule is flawed. (Policy Analyst,
No. 75 at p. 6) Policy Analyst added that
only one of the problems identified by
DOE is addressed by any of the metrics
stated in the proposed rule:
Internalizing the externality of
greenhouse gas emissions. (Policy
Analyst, No. 75 at p. 7)

Policy Analyst suggested that the
proposed rule should include DOE’s
plans for how it will gather information
to assess the success of the rule and
whether its assumptions were accurate.
(Policy Analyst, No. 75 at p. 8) Policy
Analyst added that DOE should include
a timeframe for retrospective review in
its final rule. (Policy Analyst, No. 75 at

. 8)
P Policy Analyst stated that DOE should
pay attention to the linkages between
the rule and the measured outcomes in
order to increase its awareness of
mediating factors that may have
accomplished or undermined the stated
metrics absent the rule. (Policy Analyst,
No. 75 at p. 8)

In response, DOE believes there are
two main reasons that purchasers of
ACIM equipment would lack complete
information, causing them to, in Policy
Analyst’s words, “purchase products
with high lifetime costs without
demanding higher-price, higher-
efficiency products.” The first reason is
the time involved in collection and
processing of information and the
second is that the available information
is incomplete. ACIM purchasers have
access only to information that is
readily available, and would not have
ready access to information about
additional efficiency options that could
be made available to the market. The
information that is available is
dispersed in many sources, and the cost
of querying all information sources
takes the form of time taken away from
the primary business of the purchaser,
whether running a hotel or provision of
medical care. By virtue of simply
undertaking the energy conservation
standard rulemaking, DOE provides
significant information to all who are

interested via the analyses undertaken
by the rulemaking.

As the energy conservation standard
rulemaking has proceeded from the
initial framework phase through to the
final rule phase, DOE has solicited
information, purchased, examined and
tested actual ACIM products, and
performed numerous analyses to ensure
assumptions are as accurate as possible.
Once a rule is finalized, DOE continues
collecting information as well as
interacting with the industry, and such
activities will enable DOE to measure
whether the rule is achieving its
intended results—namely increasing the
efficiency of automatic commercial ice
makers.

DOE will undertake subsequent
analyses of ACIM equipment in order to
meet legislative requirements for
reviewing the standard by a date no
later than 5 years after the effective date
of new and amended standards
established by this rulemaking. DOE
follows a standard process in energy
conservation standards rulemakings,
and believes as such, that establishing
plans within this final rule for gathering
information for the next proceeding is
unnecessary.

B. Market and Technology Assessment

When beginning an energy
conservation standards rulemaking,
DOE develops information that provides
an overall picture of the market for the
equipment concerned, including the
purpose of the equipment, 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 submitted by
manufacturers, trade associations, and
other stakeholders. The subjects
addressed in the market and technology
assessment for this rulemaking include:
(1) Quantities and types of equipment
sold and offered for sale; (2) retail
market trends; (3) equipment covered by
the rulemaking; (4) equipment 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 equipment under examination. DOE
researched manufacturers of automatic
commercial ice makers and made a
particular effort to identify and
characterize small business
manufacturers. See chapter 3 of the final
rule TSD for further discussion of the
market and technology assessment.
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1. Equipment Classes

In evaluating and establishing energy
conservation standards, DOE generally
divides covered equipment into classes
by the type of energy used, or by
capacity or other performance-related
feature that justifies a different standard
for equipment having such a feature. (42
U.S.C. 6295(q) and 6316(a)) In deciding
whether a feature justifies a different
standard, DOE considers factors such as
the utility of the feature to users. DOE
normally establishes different energy
conservation standards for different
equipment classes based on these
criteria.

Automatic commercial ice makers are
divided into equipment classes based on
physical characteristics that affect
commercial application, equipment
utility, and equipment efficiency. These

equipment classes are based on the
following criteria:
¢ Ice-making process
O “Batch” icemakers that operate on
a cyclical basis, alternating between
periods of ice production and ice
harvesting
O “Continuous” icemakers that can
produce and harvest ice
simultaneously
e Equipment configuration
O Ice-making head (a single-package
ice-making assembly that does not
include an ice storage bin)
Remote condensing (an ice maker
consisting of an ice-making head in
which the ice is produced—but also
without an ice storage bin—and a
separate condenser assembly that
can be remotely installed,)
e With remote compressor
(compressor packaged with the
condenser)

@]

e Without remote compressor
(compressor packaged with the
evaporator in the ice-making head)

O Self-contained (with storage bin
included)

¢ Condenser cooling

O Air-cooled

© Water-cooled
e Capacity range

Table IV.2 shows the 25 automatic
commercial ice maker equipment
classes that DOE used for its analysis in
this rulemaking. These equipment
classes were derived from existing DOE
standards and commercially available
products. The final rule adjusts these
capacity ranges, based on this analysis,
as a result of setting appropriate energy
use standards across the overall capacity
range (50 to 4,000 1b ice/24 hours) for
a given type of equipment, such as all
batch air-cooled ice-making head units.

TABLE IV.2—FINAL RULE AUTOMATIC COMMERCIAL ICE MAKER EQUIPMENT CLASSES USED FOR ANALYSIS

Type of ice maker

Equipment type

condenser cooling

Type of Harvest capacity rate

Ib ice/24 hours

Continuous

Ice-Making Head

Remote Condensing (but not remote compressor)
Remote Condensing and Remote Compressor

Self-Contained Unit

Ice-Making Head

>50 and <500
>500 and <1,436
>1,436 and <4,000
>50 and <450
>450 and <4,000
>50 and <1,000
>1,000 and <4,000
>50 and <934
>934 and <4,000
>50 and <200
>200 and <4,000
>50 and <175
>175 and <4,000
>50 and <900
>900 and <4,000
>50 and <700
>700 and <4,000

Remote Condensing (but not remote compressor)

>50 and <850
>850 and <4,000
>50 and <850

Remote Condensing and Remote Compressor

Self-Contained Unit

>850 and <4,000
>50 and <900
>900 and <4,000
>50 and <700
>700 and <4,000

Batch type and continuous type ice
makers are distinguished by the
mechanics of their respective ice-
making processes. Continuous type ice
makers are so named because they
simultaneously produce and harvest ice
in one continuous, steady-state process.
The ice produced in continuous
processes is called “flake” ice or
“nugget” ice, which can both be a “soft
ice with high liquid water content, in
the range from 10 to 35 percent, but can
also be subcooled, i.e. be entirely frozen
and at temperature lower than 32 °F.
Continuous type ice makers were not

’

included in the EPACT 2005 standards
and therefore were not regulated by
existing DOE energy conservation
standards.

Existing energy conservation
standards cover batch type ice makers
that produce “cube” ice, which is
defined as ice that is fairly uniform,
hard, solid, usually clear, and generally
weighs less than two ounces (60 grams)
per piece, as distinguished from flake,
crushed, or fragmented ice. 10 CFR
431.132 Batch ice makers alternate
between freezing and harvesting periods
and therefore produce ice in discrete

batches rather than in a continuous
process. After the freeze period, hot gas
is typically redirected from the
compressor discharge to the evaporator,
melting the surface of the ice cubes that
is in contact with the evaporator
surface, enabling them to be removed
from the evaporator. The water that is
left in the sump at the end of the
icemaking part of the cycle is purged
(drained from the unit), removing with
it the impurities that could decrease ice
clarity form scale (the result of
dissolved solids in the incoming water
coming out of solution) on the ice maker
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surfaces. Consequently, batch type ice
makers typically have higher potable
water usage than continuous type ice
makers.

After the publication of the
Framework document, several parties
commented that machines producing
“tube” ice, which is created in a batch
process with both freeze and harvest
periods similar to the process used for
cube ice, should also be regulated. DOE
notes that tube ice machines of the
covered capacity range that produce ice
fitting the definition for cube type ice
are covered by the current standards,
whether or not they are referred to as
cube type ice makers within the
industry. Nonetheless, DOE has
addressed the commenters’ suggestions
by emphasizing that all batch type ice
machines are within the scope of this
rulemaking, as long as they fall within
the covered capacity range of 50 to
4,000 Ib ice/24 hours. This includes
tube ice machines and other batch type
ice machines (if any) that produce ice
that does not fit the definition of cube
type ice. To help clarify this issue, DOE
now refers to all batch automatic
commercial ice makers as “batch type
ice makers,” regardless of the shape of
the ice pieces that they produce. 77 FR
1591 (Jan. 11, 2012).

During the April 2014 NOPR public
meeting and in subsequent written
comments, a number of stakeholders
addressed issues related to proposed
equipment classes and the inclusion of
certain types of equipment in the
analysis. These topics are discussed in
this section.

a. Cabinet Size

In the March 2014 NOPR, DOE
indicated that it was not proposing to
create separate equipment classes for
space-constrained units. DOE requested
comment on this issue in the
preliminary analysis phase. Few
stakeholders commented on whether
DOE should consider establishing
equipment classes based on cabinet size.
Earthjustice supported such an
approach, while Manitowoc suggested
that such an approach would be
complicated. (Earthjustice, Preliminary
Analysis Public Meeting Transcript, No.
42 at pp. 90-91; Manitowoc,
(Manitowoc, Preliminary Analysis
Public Meeting Transcript, No. 42 at p.
91)) DOE also reviewed size/efficiency
trends of commercially available ice
makers and concluded that the data do
not show a definitive trend suggesting
specific size limits for space-constrained
classes. 79 FR 14846, at 14862 (March
17, 2014).

In response to the March 2014 NOPR,
AHRI and NAFEM commented that DOE

did not conduct analysis for the full
range of product offerings in the market.
(AHRI, No. 93 at p. 12-13; NAFEM, No.
82 at p. 4) AHRI, NAFEM, and
Manitowoc commented that DOE’s
analysis did not take into account the
difficulty associated with increasing
cabinet volume for 22-inch models (i.e.
ice makers that are 22 inches wide).
(AHRI, No. 93 at p. 12—13; Manitowoc,
No. 92 at p. 2; NAFEM, No. 82 at p. 4)
Manitowoc added that the engineering
analysis focused on 30-inch cabinets
and that the design options may not all
fit within the 22-inch cabinet models.
(Manitowoc, No. 92 at p. 2 and p. 26—
27) AHRI stated that they had data
showing that 22-inch units cannot
accommodate evaporator or condenser
growth without chassis growth which is
not possible for these size-restricted
units. AHRI noted that DOE included
chassis size increases for some
equipment classes without taking into
account in the engineering analysis the
special case of 22-inch ice makers.
(AHRI, No. 93 at p. 12-13) NAFEM
specifically requested that DOE
differentiate between 22-inch and 30-
inch IMH-A—-Small-B machines, since
22-inch models cannot achieve
increases in cabinet volume and 30-inch
models cannot be substituted for 22-
inch models. (NAFEM, No. 82 at p. 4)
Hoshizaki also urged DOE to take 22-
inch units into special consideration in
the analysis. (Hoshizaki, No. 86 at p. 8)

Manitowoc commented that 22-inch
air-cooled ice-making heads are growing
in importance due to the shrinking size
of restaurant kitchens and that such
machines cannot grow in height because
they are already very tall. Manitowoc
asserted that this product category may
disappear if efficiency standards require
significant chassis size growth.
(Manitowoc, Public Meeting Transcript,
No. 70 at p. 162—-164)

However, the Northwest Energy
Efficiency Alliance (NEEA) stated that
they believe that DOE appropriately
considered the issues concerning
increased chassis size, citing DOE’s
consideration of chassis size increase
only for three of the twenty-two classes
analyzed, and the fact that DOE
considered only increases in height, not
increases in footprint. (NEEA, No. 91 at

.1-2)
P DOE has maintained its position from
the NOPR and has not created a new
equipment class for 22-inch ACIMs.
However, in response to commenters
DOE revised the NOPR analysis to
consider the size restrictions and
applications of 22-inch wide ice makers
in its revised analysis. Specifically, DOE
has developed cost-efficiency curves for
22-inch width units in the IMH-A—

Small-B, IMH-A-Large-B, and IMH—
W-Small-B equipment classes. These
curves were used in the LCC and NIA
analyses in the evaluation of efficiency
levels for classes for which 22-inch
ACIMs are an important category. The
LCC and NIA analyses were also revised
to more carefully consider the impact of
size restrictions in applications for 30-
inch units—this is discussed in greater
detail in section IV.G.2. Ultimately these
revisions in the analyses led to selection
of less stringent efficiency levels for
some of the affected classes.

b. Large-Capacity Batch Ice Makers

In the November 2010 Framework
document for this rulemaking, DOE
requested comments on whether
coverage should be expanded from the
current covered capacity range of 50 to
2,500 Ib ice/24 hours to include ice
makers producing up to 10,000 1b ice/
24 hours. All commenters agreed with
expanding the harvest capacity
coverage, and all but one of the
commenters supported or accepted an
upper harvest capacity cap of 4,000 1b
ice/24 hours, which would be consistent
with the current test procedure, AHRI
Standard 810-2007. Most commenters
categorized ice makers with harvest
capacities above 4,000 1b ice/24 hours as
industrial rather than commercial. Since
the publication of the framework
analysis, DOE revised the test
procedure, with the final rule published
in January 2012, to include all batch and
continuous type ice makers with
capacities between 50 and 4,000 lb ice/
24 hours. 77 FR 1591, 1613—14. In the
2012 test procedure final rule, DOE
noted that 4,000 Ib ice/24 hours
represented a reasonable limit for
commercial ice makers, as larger-sized
ice makers were generally used for
industrial applications and testing
machines up to 4,000 1b was consistent
with AHRI 810-2007. 77 FR 1591 (Jan.
11, 2012). To be consistent with the
majority of the framework comments,
during the preliminary analysis DOE
discussed setting the upper harvest
capacity limit to 4,000 Ib ice/24 hours,
even though there are few ice makers
currently produced with capacities
ranging from 2,500 to 4,000 1b ice/24
hours. 77 FR 3404 (Jan. 24, 2012) DOE
proposed in the March 2014 NOPR to
set efficiency standards that include all
ice makers in this extended capacity
range and has maintained this position
in this final rule.

PG&E and SDG&E commented that
they support the inclusion of previously
unregulated equipment classes into the
scope of this rulemaking, including
equipment with a capacity range up to
4,000 1b/24 hour. (PG&E and SDG&E,
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No. 89 at p. 1) However, Hoshizaki,
NAFEM, and AHRI commented that
DOE should refrain from regulating
products with capacities above 2,500 1b
ice/24 hours, if there are not enough
models in this category for DOE to
directly evaluate. (Hoshizaki, No. 86 at
p- 9; Hoshizaki, No. 124 at p. 2; AHRI,
No. 93 at p. 16; NAFEM, No. 123 at

p- 2) Hoshizaki commented that large
units perform differently than small
units in the ways that their compressors
and condensers interact. Hoshizaki
requested that DOE not add higher
levels to the standard extended beyond
2,000 1b ice/24 hours, but have a flat
level no more stringent than the
standard at 2,000 1b ice/24 hours for
higher capacity equipment. (Hoshizaki,
No. 124 at p. 2)

DOE acknowledges that there are
currently few automatic commercial ice
makers with harvest capacities above
2,500 b ice/24 hours. However, AHRI
has extended the applicability of its test
standard, AHRI Standard 810-2007 with
Addendum 1, “Performance Rating of
Automatic Commercial Ice Makers,” to
ice makers up to 4,000 lb ice/24 hours.
Likewise, DOE extended the
applicability of its test procedure to the
same range. 77 FR 1591 (January 11,
2012). Stakeholders have not cited
reasons that ice makers with capacities
greater than 2,000 lb ice/24 hours would
not be able to achieve the same
efficiency levels as those producing
2,000 b ice/24 hours. Because it is
possible that batch-type ice makers with
harvest capacities from 2,500 to 4,000 lb
ice/24 hours will be manufactured in
the future, DOE does not find it
unreasonable to set standards in this
rulemaking for batch type ice makers
with harvest capacities in the range up
to 4,000 1b ice/24 hours. Therefore, DOE
maintains its position to include large-
capacity batch type ice makers in the
scope of this rulemaking. In response to
Hoshizaki’s comment, DOE notes that
each product class has flat levels, i.e.
efficiency levels that do not vary with
harvest capacity, beyond 2,000 1b ice/24
hours.

c. Regulation of Potable Water Use

Under EPACT 2005, water used for
ice—referred to as potable water—was
not regulated for automatic commercial
ice makers.

The amount of potable water used
varies significantly among batch type
automatic commercial ice makers (i.e.,
cube, tube, or cracked ice machines).
Continuous type ice makers (i.e., flake
and nugget machines) convert
essentially all of the potable water to
ice, using roughly 12 gallons of water to
make 100 b ice. Batch type ice makers

use an additional 3 to 38 gallons of
water in the process of making 100 1b
ice. This additional water is referred to
as “dump or purge water” and is used
to cleanse the evaporator of impurities
that could interfere with the ice-making
process.

As indicated in the preliminary
analysis and NOPR, DOE is not setting
potable water limits for automatic
commercial ice makers.

The Natural Resource Defense
Council (NRDC) commented that they
previously urged the Department to
propose standards for potable water use
in batch type ice makers and that failure
to do so is short-sighted, given the
increasing severity of drought
conditions in many states, and may
cause states to consider their own water
use standards for ice makers. (NRDC,
No. 90 at p. 54—1) NRDC urged DOE to
reconsider its decision not to evaluate
and set standards for potable water use.
NRDC noted that EPCA was amended in
1992 explicitly to include water
conservation as one of its purposes.
(NRDC, No. 90 at p. 1)

PG&E and SDG&E also recommended
that DOE establish a maximum potable
water use requirement. PG&E and
SDG&E also added that in the event that
DOE maintains that there is ambiguity
in EPACT 2005 on whether DOE is
required to regulate water usage and
uses its discretion not to mandate a
potable water standard PG&E and
SDG&E request that DOE comment
whether states are preempted from
establishing such a standard. (PG&E and
SDG&E, No. 89 at p. 4)

In response to comments from NRDC,
and PG&E and SDG&E, DOE was not
given a specific mandate by Congress to
regulate potable water. EPCA, as
amended, explicitly gives DOE the
authority to regulate water use in
showerheads, faucets, water closets, and
urinals (42 U.S.C. 6291(6), 6295(j) and
(k)), clothes washers (42 U.S.C.
6295(g)(9)), dishwashers (42 U.S.C.
6295(g)(10)), commercial clothes
washers (42 U.S.C. 6313(e)), and batch
(cube) commercial ice makers. (42
U.S.C. 6313(d)) With respect to batch
commercial ice makers (cube type
machines), however, Congress explicitly
set standards in EPACT 2005 at 42
U.S.C. 6313(d)(1) only for condenser
water and noted in a footnote to the
table setting the standards that potable
water use was not included.24 Congress
thereby recognized both types of water,
and did not provide direction to DOE
with respect to potable water standards.
This ambiguity gives the DOE
considerable discretion to regulate or

24 Footnote to table at 42 U.S.C. 6313(d)(1).

not regulate potable water. The U.S.
Supreme Court has determined that,
when legislative intent is ambiguous, a
government agency may use its
discretion in interpreting the meaning of
a statute, so long as the interpretation is
reasonable.25 In the case of ice makers,
EPACT 2005 is ambiguous on the
subject of whether DOE must regulate
water usage for purposes other than
condenser water usage in cube-making
machines, and DOE has chosen to use
its discretion not to mandate a standard
in this case. Pursuant to 42 U.S.C.
6297(b) and (c), preemption applies
with respect to covered products and no
State regulation concerning energy
efficiency, energy use, or water use of
such covered product shall be effective
with respect to such product unless the
State regulation meets the specified
criteria under these provisions.

DOE elected to not set potable water
limits for automatic commercial ice
makers in order to allow manufacturers
to retain flexibility in this aspect of ice
maker design. The regulation of ice
maker energy use does in itself make
high levels of potable water use
untenable because energy use does
increase as potable water use increases,
since the additional water must be
cooled down, diverting refrigeration
capacity from the primary objective of
cooling and freezing the water that will
be delivered from the machine as ice.

DOE notes that ENERGY STAR has
adopted potable water limits for
ENERGY STAR-compliant ice makers at
15 gal/100 Ib ice for continuous
equipment classes, 20 gal/100 1b ice for
IMH and RCU batch classes, and 25 gal/
100 b ice for SCU batch classes.26

d. Regulation of Condenser Water Use

As previously noted in section II.B.1,
EPACT 2005 prescribes maximum
condenser water use levels for water-
cooled cube type automatic commercial
ice makers. (42 U.S.C. 6313(d)) 27 For
units not currently covered by the
standard (continuous machines of all
harvest rates and batch machines with
harvest rates exceeding 2,500 1b ice/24
hours), there currently are no limits on
condenser water use.

25 Nat’] Cable & Telecomms. Ass’n v. Brand X
Internet Servs., 545 U.S. 967, 986 (2005) (quoting
Chevron U.S.A. Inc. v. Natural Res. Def. Council,
Inc., 467 U.S. 837, 845 (1984)).

26 http://www.energystar.gov/index.cfm?c=comm_
ice_machines.pr_crit_comm_ice_machines.

27 The table in 42 U.S.C. 6313(d)(1) states
maximum energy and condenser water usage limits
for cube type ice machines producing between 50
and 2,500 Ib of ice per 24 hour period (Ib ice/24
hours). A footnote to the table states explicitly the
water limits are for water used in the condenser and
not potable water used to make ice.
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In the preliminary analysis and the
NOPR, DOE indicated its intent to
primarily focus the automatic
commercial ice maker rulemaking on
energy use. DOE also noted that DOE is
not bound by EPCA to comprehensively
evaluate and propose reductions in the
maximum condenser water
consumption levels, and likewise has
the option to allow increases in
condenser water use, if this is a cost-
effective way to improve energy
efficiency.

In the preliminary analysis, DOE
stated that EPCA’s anti-backsliding
provision in section 325(0)(1), which
lists specific products for which DOE is
forbidden from prescribing amended
standards that increase the maximum
allowable water use, does not include
ice makers. However in response to the
preliminary analysis, Earthjustice
asserted that DOE lacks the authority to
relax condenser water limits for water-
cooled ice makers. Earthjustice argued
that the failure of section 325(0)(1) to
specifically call out ice maker
condenser water use as a metric that is
subject to the statute’s prohibition
against the relaxation of a standard is
not determinative. On the contrary,
Earthjustice maintained that the plain
language of EPCA shows that Congress
intended to apply the anti-backsliding
provision to ice makers. Earthjustice
commented that section 342(d)(4)
requires DOE to adopt standards for
ice-makers “‘at the maximum level that
is technically (DOE interprets the
comment to mean technologically)
feasible and economically justified, as
provided in [section 325(0) and (p)].”
(42 U.S.C. 6313(d)(4)) Earthjustice stated
that, by referencing all of section 325(0),
the statute pulls in each of the distinct
provisions of that subsection, including,
among other things, the anti-backsliding
provision, the statutory factors
governing economic justification, and
the prohibition on adopting a standard
that eliminates certain performance
characteristics. By applying all of
section 325(0) to ice-makers, section
342(d)(4) had already made the
anti-backsliding provision applicable to
condenser water use, according to
Earthjustice. Finally, Earthjustice stated
that even if DOE concludes that the
plain language of EPCA is not clear on
this point, the only reasonable
interpretation is that Congress did not
intend to grant DOE the authority to
relax the condenser water use standards
for ice makers. Earthjustice added that

the anti-backsliding provision is one of
EPCA’s most powerful tools to improve
the energy and water efficiency of
appliances and commercial equipment,
and Congress would presumably speak
clearly if it intended to withhold its
application to a specific product.
(Earthjustice, No. 47 at pp. 4-5)

In the NOPR DOE maintained that the
42 U.S.C. Sec. 6295(0)(1) anti-
backsliding provisions apply to water in
only a limited set of residential
appliances and fixtures. Therefore, an
increase in condenser water use would
not be considered backsliding under the
statute. Nevertheless, the DOE did not
include increases in condenser water
use as a technology option for the
NOPR, NODA, and final rule.

In response to the NOPR, NRDC stated
that they disagree that DOE may
lawfully relax water use standards.
NRDC added that even if DOE were
correct in stating that EPCA’s anti-
backsliding provision does not apply, as
explored in EarthJustice’s comment,
DOE cannot relax the water efficiency
levels set by Congress itself. (NRDC, No.
90 at p. 1)

In this rule, DOE is not revising its
NOPR position regarding the
application of anti-backsliding to ACIM
condenser water use. Nevertheless, DOE
did not consider design options that
would represent increase in condenser
water use in its final rule analysis.

e. Continuous Models

The EPACT 2005 amendments to
EPCA did not set standards for
continuous type ice makers. Pursuant to
EPCA, DOE is required to set new or
amended energy conservation standards
for automatic commercial ice makers to:
(1) Achieve the maximum improvement
in energy efficiency that is
technologically feasible and
economically justified; and (2) result in
significant conservation of energy. (42
U.S.C. 6295(0)(2)(A) and (0)(3)(B);
6313(d)(4))

Hoshizaki stated that due to their
small market share, continuous models
should be considered separately from
batch machines. (Hoshizaki, No, 124 at

.1)
P DOE notes that it has conducted
analysis for continuous models as part
of separate equipment classes than
batch type models and has set different
energy standards for them.

f. Gourmet Ice Machines

AHRI stated that this rulemaking has
ignored the niche market of gourmet ice

cubes. AHRI stated that gourmet ice
cubes are two to three times larger than
standard ice cubes. They are also harder
and denser than conventional machine-
made ice and require more energy to
produce. AHRI noted that this issue
impacts small business manufacturers.
(AHRI, No. 128 at p. 5)

In response to AHRI’s comment
regarding gourmet ice makers, DOE has
not conducted separate analysis for such
equipment. DOE has, however,
considered small business impacts, as
discussed in section IV.].3.f. DOE notes
that the ACIM rulemaking has provided
stakeholders many opportunities to
provide comment on the issues that
would be important to consider in the
analysis, including potential equipment
classes associated with different types of
ice, whether different types of ice
provide specific utility that would be
the basis of considering separate
equipment classes, and any other issues
associated with such ice that might
affect the analysis. DOE does not have
nor did it receive in response to requests
for comments sufficient specific
information to evaluate whether larger
ice has specific consumer utility, nor to
allow separate evaluation for such
equipment of costs and benefits
associated with achieving the efficiency
levels considered in the rulemaking. In
the absence of information, DOE cannot
conclude that this type of ice has unique
consumer utility justifying
consideration of separate equipment
classes. DOE notes that manufacturers of
this equipment have the option seeking
exception relief pursuant to 41 U.S.C.
7194 from DOE’s Office of Hearings and
Appeals.

2. Technology Assessment

As part of the market and technology
assessment, DOE developed a
comprehensive list of technologies to
improve the energy efficiency of
automatic commercial ice makers,
shown in Table IV.3. Chapter 3 of the
final rule TSD contains a detailed
description of each technology that DOE
identified. DOE only considered in its
analysis technologies that would impact
the efficiency rating of equipment as
tested under the DOE test procedure.
The technologies identified by DOE
were carried through to the screening
analysis, which is discussed in section
IV.C.

BILLING CODE 6450-01-P
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Table IV.3 Technology Options for Automatic Commercial Ice Makers
. Batch Ice | Continuous
Technology Options Makers Ice Makers Notes
Compressor Improved compressor efficiency \ v
p Part load operation \ \
Increased surface area \ \
Enhanced fin surfaces \ \ Air-cooled
only
Increased air flow \ \ Air-cooled
Condenser only
Increased water flow \ \ Water-cooled
only
Brazed plate condenser \ \ Water-cooled
only
Microchannel condenser \ \
Fans and Fan Higher efficiency condenser fans and N N Air-cooled
Motors fan motors only
Other Motors Improved auger motor efﬁc%ency \
Improved pump motor efficiency N
Controls Smart Technologies \ \
Design options which reduce energy N
loss due to evaporator thermal cycling
Design options which reduce harvest
Evaporator . \
meltage or reduce harvest time
Larger evaporator surface area \ \
Tube evaporator configuration \
Improved insulating material and/or
Insulation thicker insulation around the \ \
evaporator compartment
RCUs with
Refrigeration Line | Larger diameter suction line \ \ remote
- compressor
Reduced potable water flow
Potable Water Drain water thermal exchange \

BILLING CODE 6450-01-C

The section below addresses the
potential consideration of another
technology option.

a. Alternative Refrigerants

The Environmental Investigation
Agency (EIA Global) urged DOE to
include hydrocarbon refrigerants as an
ACIM technology option. EIA Global
expressed their concern that DOE’s
analysis will be incomplete without the
inclusion of hydrocarbon refrigerants
and that the high global warming
potential (GWP) of current ACIM
refrigerants will further damage the
stability of the climate, thus offsetting
the efficiency gains associated with
standards. (EIA Global, No. 80 at p. 1)

EIA Global commented that it is likely
that EPA will include hydrocarbons as
acceptable ACIM refrigerants in the near
future and urged DOE to bring a SNAP
petition to do so. EIA Global added that
accepting hydrocarbons for use in
ACIMs with charge sizes of 150g or less
is highly likely and that according to a
United Nations Environment
Programme (UNEP) report, such

refrigerants have lower viscosity,
resulting in improved cooling efficiency
and reducing energy consumption by 18
percent. (EIA Global, No. 80 at p. 2) EIA
Global noted that DOE should set
standards that anticipate future
alternatives, rather than being limited to

what is available today. (EIA Global, No.

80 at p. 4-5)

EIA Global stated that including
hydrocarbon refrigerants in the analysis
will be of little burden to DOE because
Scotsman, Hoshizaki, and Manitowoc
already sell hydrocarbon machines
throughout Europe and other
international markets and noted that
these three manufacturers have
observed energy savings associated with
use of these refrigerants. (EIA Global,
No. 80 at p. 1-4)

In response to EIA Global’s
comments, DOE notes that hydrocarbon
refrigerants have not yet been approved
by the EPA SNAP program and hence
cannot be considered as a technology
option in DOE’s analysis. DOE also
notes that, while it is possible that HFC
refrigerants currently used in automatic

commercial ice makers may be
restricted by future rules, DOE cannot
speculate on the outcome of a
rulemaking in progress and can only
consider in its rulemakings rules that
are currently in effect. Therefore, DOE
has not included possible outcomes of
a potential EPA SNAP rulemaking. This
position is consistent with past DOE
rulings, such as in the 2014 final rule for
commercial refrigeration equipment. 79
FR 17725 (March 28, 2014) DOE notes
that recent proposals by the EPA to
allow use of hydrocarbon refrigerants or
to impose new restrictions on the use of
HFC refrigerants do not address
automatic commercial ice maker
applications. 79 FR 46126 (August 6,
2014) DOE acknowledges that there are
government-wide efforts to reduce
emissions of HFCs, and such actions are
being pursued both through
international diplomacy as well as
domestic actions. DOE, in concert with
other relevant agencies, will continue to
work with industry and other
stakeholders to identify safer and more
sustainable alternatives to HFCs while
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evaluating energy efficiency standards
for this equipment. As mentioned in
section IV.A.4, if a manufacturer
believes that its design is subjected to
undue hardship by regulations, the
manufacturer may petition DOE’s Office
of Hearing and Appeals (OHA) for
exception relief or exemption from the
standard pursuant to OHA'’s authority
under section 504 of the DOE
Organization Act (42 U.S.C. 7194), as
implemented at subpart B of 10 CFR
part 1003. OHA has the authority to
grant such relief on a case-by-case basis
if it determines that a manufacturer has
demonstrated that meeting the standard
would cause hardship, inequity, or
unfair distribution of burdens.

C. Screening Analysis

In the technology assessment section
of this final rule, DOE presents an initial
list of technologies that can improve the
energy efficiency of automatic
commercial ice makers. The purpose of
the screening analysis is to evaluate the
technologies that improve equipment
efficiency to determine which of these
technologies is suitable for further
consideration in its analyses. To do this,
DOE uses four screening criteria—
design options will be removed from
consideration if they are not
technologically feasible; are not
practicable to manufacture, install, or
service; have adverse impacts on
product utility or product availability;
or have adverse impacts on health or

safety. 10 CFR part 430, subpart C,
appendix A, section (4)(a)(4). See
chapter 4 of the final rule TSD for
further discussion of the screening
analysis. Another consideration is
whether a design option provides a
unique pathway towards increasing
energy efficiency and that pathway is a
proprietary design that a manufacturer
can only get from one source. In this
instance, such design option would be
eliminated from consideration because
it would require manufacturers to
procure it from a sole source. Table IV .4
shows the EPCA criteria and additional
criteria used in this screening analysis,
and the design options evaluated using
the screening criteria.

BILLING CODE 6450-01-P
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Table 1V .4 Justification for Eliminating Technology Options from Further Consideration

o . Not Considered in th
EPCA Criteria for ot Co . dered ¢
. Analysis for Other
Screening
Reasons

Design Option

Adverse Impacts on Health and Safety
Test Procedure Efficiency Metric Does

Not Capture Savings
Sole-Source Proprietary Technology

Practicability to Manufacture, Install,

and Service
Adverse Impacts on Product Utility

No Energy Savings or Savings not

Measurable

< | Technological Feasibility

Compressor Part Load
Operation

Enhanced Fin Surfaces
Brazed Plate Condenser
Microchannel Condenser
Technology Options to Reduce N N
Evaporator Thermal Cycling
Technology Options Which
Reduce Harvest Meltage or \
Reduce Harvest Time
Tube Evaporator N
Configuration
Improved or Thicker N
Insulation
Larger Diameter Suction Line \
Smart Technologies \ N

<

<212

Table IV.5 contains the list of technologies that remained after the screening analysis.

Table IV.5 Technology Options for Automatic Commercial Ice Makers that were Screened

In
. Batch Ice | Continuous
Technology Options Makers | Ice Makers Notes
Compressor Improved compressor efficiency \ N
Increased surface area N N
Condenser Increased air flow \ v Alr;l(l);led
Increased water flow N N Water-cooled
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only
Fans and Fan Higher efficiency condenser fans and N N Air-cooled
Motors fan motors* only
Improved auger motor efficiency \
Other Motors* -
Improved pump motor efficiency \
Evaporator Larger evaporator surface area \ \
Potable Water Reduced potable water flow \

Drain water thermal exchange N
(Drain water heat exchanger)

* Higher efficiency motors considered in the analysis include permanent split capacitor (PSC) motors and/or
permanent magnet motors (e.g. such as electronically-commutated motors (ECMs)).

BILLING CODE 6450-01-C
a. General Comments

Manitowoc expressed its agreement
with the screening analysis.
(Manitowoc, No. 92 at p. 3) However,
Scotsman requested that the following
additional criteria be used in the
screening analysis: Impact on end-user
facility and operations, impact on end-
user profit-generating beverage sales,
impact on machine footprint, impact on
end-user ‘‘repair existing”’ or “‘purchase
new” decision hierarchy, impact on
ACIM service and installation network
support capability, and impact on
manufacturer component tooling/fixture
obsolescence prior to depreciation.
(Scotsman, No. 85 at p. 3b—4b)

In response to Scotsman comment,
DOE notes that while DOE’s screening
analysis specifically focuses on the four
criteria identified in the process rule
(see 10 CFR part 430, subpart C,
appendix A, section (4)(a)(4)), some of
the suggested screening criteria outlined
in Scotsman’s comment are taken into
account in other parts of the analysis.
Specifically, impacts to end user facility
and operations, including installations
costs, are considered in the life cycle
cost analysis described in section IV.G.
Impacts regarding manufacturing
tooling are examined in the
manufacturing impact analysis
described in section IV.].

b. Drain Water Heat Exchanger

Batch ice makers can benefit from
drain water thermal exchange that cools
the potable water supply entering the
sump, thereby reducing the energy
required to cool down and freeze the
water. Technological feasibility is
demonstrated by one commercially
available drain water thermal heat
exchanger that is currently sold only for
aftermarket installation. This product is
designed to be installed externally to the
ice maker, and both drain water and
supply water are piped through the
device.

Drain water heat exchangers, both
internally mounted and externally

mounted, are design options that can
increase the energy efficiency of
automatic commercial ice makers. The
current test procedures would give
manufacturers credit for efficiency
improvement of drain water heat
exchangers, including externally
mounted drain water heat exchangers as
long as they are provided with the
machine and the installation
instructions for the machine indicate
that the heat exchangers are part of the
machine and must be installed as part
of the overall installation.

In response to the NODA, Manitowoc
stated that drain water heat exchangers
have not been proven in the industry
(DOE assumes that this comment
addresses issues such as their reliability
rather than their potential for energy
savings) and their use is likely to result
in lower reliability due to issues with
fouling and clogging associated with
mineral particles that naturally
accumulate in the dump water for batch
cycle machines. Manitowoc also added
that the high costs for drain water heat
exchangers are not justified by their
efficiency gains. (Manitowoc, No. 126 at
p- 2) AHRI stated that a drain water heat
exchanger cannot reasonably be
implemented in a 22-inch IMH-A—
Small-B unit. (AHRI, No. 128 at p. 2)

DOE notes that drain water heat
exchangers have been discussed as a
possible technology option from the
framework stage of this rulemaking.
DOE has investigated the feasibility of
drain water heat exchangers through
review of product literature, patents,
reports on installations, and product
teardowns, and has also conducted
testing to evaluate the claims of
efficiency improvement for the
technology. While fouling of the heat
exchanger is a potential concern based
on the higher mineral concentration in
dump water, heat exchangers designed
for use with ice makers have been
designed with electrically insulated
gaskets to substantially reduce
deposition of particulates on heat

exchanger surfaces.28 Moreover, drain
water heat exchangers would also
benefit from typical maintenance of ice
machines that includes dissolution of
such mineral deposits on all
components that come into contact with
potable water. DOE is not aware of data
showing that the units sold have
substantial reliability issues as a
consequence of fouling in retrofit
applications. Further, Manitowoc has
not provided information or test data
showing that they would reduce
reliability. DOE also notes that
answering the question of whether the
inclusion of a drain water heat
exchanger is cost-effective is a goal of
the DOE analyses and is not considered
during the screening analysis. DOE has
examined the added cost of a drain
water heater along with the energy
savings resulting from its use and has
found drain water heat exchangers to be
cost justified for certain equipment
classes.

In response to AHRI’s comment
suggesting that drain water heat
exchangers may not fit in a 22-inch
IMH-A-Small-B cabinet, DOE notes
that the heat exchanger would be
mounted outside the unit, rather than
enclosed within the cabinet. If AHRI’s
comment did not mean to indicate that
the objection was to placement of the
heat exchanger within the unit, the
comment also did not make clear why
such a component could not be
implemented specifically for a 22-inch
wide unit.

In response to AHRI’s comment
suggesting that drain water heat
exchangers may not fit in a 22-inch
IMH-A-Small-B cabinet, DOE notes
that the heat exchanger would be
mounted outside the unit, rather than
enclosed within the cabinet. If AHRI’s
comment did not mean to indicate that
the objection was placement of the heat
exchanger within the unit, the comment
also did not make clear why such a
component could not be implemented

28 Welch, D.L., et al., U.S. Patent No. 5,555,734,
Sep. 17, 1996.
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specifically for a 22-inch wide unit.
DOE did screen in this technology.

c. Tube Evaporator Design

Among the technologies that DOE
considered were tube evaporators that
use a vertical shell and tube
configuration in which refrigerant
evaporates on the outer surfaces of the
tubes inside the shell, and the freezing
water flows vertically inside the tubes to
create long ice tubes that are cut into
smaller pieces during the harvest
process. Some of the largest automatic
commercial ice makers in the RCU-
NRC-Large-B and the IMH-W-Large-B
equipment classes use this technology.
However, DOE concluded that
implementation of this technology for
smaller capacity ice makers would
significantly impact equipment utility,
due to the greater weight and size of
these designs, and to the altered ice
shape. DOE noted that available tube ice
makers (for capacities around 1,500 b
ice/24 hours and 2,200 1b ice/24 hours)
were 150 to 200 percent heavier than
comparable cube ice makers. Based on
the impacts to utility of this technology,
DOE screened out tube evaporators from
consideration in this analysis.

d. Low Thermal Mass Evaporator Design

DOE’s analysis did not consider low
thermal mass evaporator designs.
Reducing evaporator thermal mass of
batch type ice makers reduces the heat
that must be removed from the
evaporator after the harvest cycle, and
thus decreases refrigeration system
energy use. DOE indicated during the
preliminary analysis that it was
concerned about the potential
proprietary status of such evaporator
designs, since DOE is aware of only one
manufacturer that produces equipment
with such evaporators. DOE has not
altered its decision to screen out this
technology in its analysis.

e. Microchannel Heat Exchangers

Through discussions with
manufacturers, DOE has determined
that there are no instances of energy
savings associated with the use of
microchannel heat exchangers in ice
makers. Manufacturers also noted that
the reduced refrigerant charge
associated with microchannel heat
exchangers can be detrimental to the
harvest performance of batch type ice
makers, as there is not enough charge to
transfer heat to the evaporator from the
condenser.

DOE contacted microchannel
manufacturers to determine whether
there were energy savings associated
with use of microchannel heat
exchangers in automatic commercial ice

makers. These microchannel
manufacturers noted that investigation
of microchannel was driven by space
constraints rather than efficiency.

Because the potential for energy
savings is inconclusive, based on DOE
analysis as well as feedback from
manufacturers and heat exchanger
suppliers, and based on the potential
utility considerations associated with
compromised harvest performance in
batch type ice makers associated with
this heat exchanger technology’s
reduced refrigerant charge, DOE
screened out microchannel heat
exchangers as a design option in this
rulemaking.

f. Smart Technologies

While there may be energy demand
benefits associated with use of “smart
technologies” in ice makers in that they
reduce energy demand (e.g., shift the
refrigeration system operation to a time
of utility lower demand), DOE is not
aware of any commercialized products
or prototypes that also demonstrate
improved energy efficiency in automatic
commercial ice makers. Demand savings
alone do not impact energy efficiency,
and DOE cannot consider technologies
that do not offer energy savings as
measured by the DOE test procedure.
Since the scope of this rulemaking is to
consider energy conservation standards
that increase the energy efficiency of
automatic commercial ice makers this
technology option has been screened
out because it does not save energy as
measured by the test procedure.

g. Motors

Manufacturers Follett and Manitowoc
provided comment regarding the use of
higher efficiency motors in ACIMs.
Follett stated that they are not aware of
gear motors more efficient than the
hypoid motors they use. (Follett, No. 84
at p. 5) Manitowoc stated that they do
not consider brushless direct-current
(DC) fan motors to be cost effective.
(Manitowoc, Public Meeting Transcript,
No. 70 at p. 157-159)

In response to Follett’s comment, DOE
notes that its consideration of motor
efficiency applies to the prime mover
portion of the motor, not the gear drive.
Gear motor assemblies include both a
motor which converts electricity to shaft
power and a gear drive, which converts
the high rotational speed of the motor
shaft to the rotational speed required by
the auger. DOE screened in higher
efficiency options for the motor, but did
not consider higher-efficiency gear
drives. In response to Manitowoc, the
cost-effectiveness of a given technology,
such as DC fan motors, is not a factor

that is considered when screening
technologies.
D. Engineering Analysis

The engineering analysis determines
the manufacturing costs of achieving
increased efficiency or decreased energy
consumption. DOE historically has used
the following three methodologies to
generate the manufacturing costs
needed for its engineering analyses: (1)
The design-option approach, which
provides the incremental costs of adding
to a baseline model design options that
will improve its efficiency; (2) the
efficiency-level approach, which
provides the relative costs of achieving
increases in energy efficiency levels,
without regard to the particular design
options used to achieve such increases;
and (3) the cost-assessment (or reverse
engineering) approach, which provides
“bottom-up” manufacturing cost
assessments for achieving various levels
of increased efficiency, based on
detailed data as to costs for parts and
material, labor, shipping/packaging, and
investment for models that operate at
particular efficiency levels.

As discussed in the Framework
document, preliminary analysis, and
NOPR analysis, DOE conducted the
engineering analyses for this rulemaking
using an approach that combines the
efficiency level, design option, and
reverse engineering approaches to
develop cost-efficiency curves for
automatic commercial ice makers. DOE
established efficiency levels defined as
percent energy use lower than that of
baseline efficiency products. DOE’s
engineering analysis is based on
illustrating a typical design path to
achieving the specified percentage
efficiency improvements at each level
through the incorporation of a group of
design options. Finally, DOE developed
manufacturing cost models based on
reverse engineering of products to
develop baseline manufacturer
production costs (MPCs) and to
supplement incremental cost estimate
associated with efficiency
improvements.

DOE directly analyzed 19 ice maker
configurations representing different
classes, capacities, and physical sizes.
To develop cost-efficiency curves, DOE
collected information from multiple
sources to characterize the
manufacturing cost and energy use
reduction of each of the design options
or grouping of design options. DOE
conducted an extensive review of
product literature on hundreds of ice
makers and selected 50 of them for
testing and reverse engineering.

To gather cost and performance
information of different ice maker
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design strategies, DOE conducted
interviews with ice maker
manufacturers and component vendors
of compressors and fan motors during
the preliminary, NOPR, NODA, and
final phases of the rulemaking Cost
information from the vendor interviews
and discussions with manufacturers
provided input to the manufacturing
cost model. DOE determined
incremental costs associated with
specific design options from vendor
information, discussion with
manufacturers, and the cost model. DOE
calculated energy use reduction based
on test data, data provided in
comments, data provided in
manufacturer interviews, and using the
FREEZE program, The reverse
engineering, equipment testing, vendor
interviews, and manufacturer interviews
provided input for the energy analysis.
Information about specific ice makers
also provided equipment examples
against which the modeling results
could be calibrated. The final
incremental cost estimates and the
energy modeling results together
constitute the energy efficiency curves
presented in the final rule TSD

chapter 5.

The cost-efficiency relationships were
derived from current market designs so
that efficiency calculations could be
verified by ratings or testing. Another
benefit of using market designs is that
the efficiency performance can be
associated with the use of particular
design options or design option
groupings. The cost of these design
option changes can then be isolated and
also verified. In earlier stages of the rule
DOE had limited information on current
market designs and relied on the
FREEZE model to supplement and
extend its design-option energy
modeling analysis. For the NODA and
Final Rule, DOE has expanded its
knowledge base of market designs
through its own program of testing and
reverse engineering, but also received
test and design information from ice
maker manufacturers. The cost-
efficiency curves are now based on
these market designs, test data obtained
both through DOE testing and from
manufacturers, specific information
about component performance (e.g.
motor efficiency) on which stakeholders
have been able to comment, and in some
instances use of the FREEZE model.
DOE limited the projected efficiency
levels for groups of design options
found in available equipment to the
maximum available efficiency levels
associated with the specific classes. The
groups of design options that DOE’s
analysis predicted would be required to

attain these maximum efficiency levels
were consistent with those of the
maximum available ice makers or were
found to provide a conservative estimate
of cost compared to the market designs
of equal efficiency employing different
design option groups to attain the level.

Additional details of the engineering
analysis are available in chapter 5 of the
final rule TSD.

1. Representative Equipment for
Analysis

In performing its engineering analysis,
DOE selected representative units
within specific equipment types to serve
as analysis points in the development of
cost-efficiency curves. DOE selected
models that were representative of the
typical offerings within a given
equipment class. DOE sought to select
models having features and technologies
typically found in both the minimum
and maximum efficiency equipment
currently available on the market.

DOE received several comments from
interested parties regarding those
equipment classes not directly analyzed
in the NOPR. Follett commented that
they object to the fact that only one
RCU-Large—C was purchased for testing,
given that it represents nearly half of
Follett’s sales. Follett added that they
also object to the fact that DOE did not
analyze IMH-W-Small-C, IMH-W-—
Large—C, RCU-Small-C, and RCU-
Large—C, which comprise a significant
portion of Follett’s revenue. Follett
expressed its fear that DOE’s approach
could require Follett to enact design
changes that are neither technologically
feasible nor economically justified.
(Follett, No. 84 at p. 7—8) Follett added
that all manufacturers have unique
designs that should be noted during
reverse engineering analyses. (Follett,
No. 84 at p. 8) Similarly, Hoshizaki
commented that DOE only analyzed less
than 1% of available units and that
analysis did not include testing to
validate proposed design changes.
(Hoshizaki, No. 86 at
p-1)

Ice-O-Matic noted that half cube
machines represent a significant portion
of the industry and expressed concern
that DOE did not attempt to analyze half
cube machines. (Ice-O-Matic, No. 121 at

.3)
P In response to Ice-o-Matic, DOE notes
that it focused its analysis on full cube
machines based on the observation that
half cube machines may have an
efficiency advantage over full cube
machines. For some models that are
available in both versions, the energy
use ratings are different, and generally
the half-dice version has lower energy.
This is consistent with the fact that the

additional copper strips that divide the
full-cube cells into two half-cube cells
also provide additional heat transfer
surface area that can enhance ice maker
performance.

In response to Follett and Hoshizaki’s
comments, DOE is limited in time and
resources, and as such, cannot directly
analyze all models. DOE responded to
NOPR comments regarding lack of
analysis of continuous RCU units by
adding direct analysis of a continuous
RCU configuration with capacity of 800
1b ice/24 hours. This capacity is near the
border between the small and large RCU
continuous classes, hence it provides
representation for both capacity ranges.
DOE reviewed Follett’s available
continuous RCU ice maker data, as
listed in the ENERGY STAR® database,
and found that nearly all of the models
meet the standard set in this rule. Of the
two that don’t, one has adjusted energy
use within 1 percent of the standard,
and one has energy use within 6
percent.

DOE disagrees with Hoshizaki’s
statement that DOE analyzed less than
one percent of available units and
believes it mischaracterizes DOE’s
analysis. DOE identified 656 current ice
maker models in its research of
available databases and Web sites. DOE
did not analyze Hoshizaki batch ice
makers, due to their proprietary
evaporator design—hence the 91
Hoshizaki batch models would not have
been considered in DOE’s analysis for
this reason. DOE developed 19 analyses,
3.4 percent of the remaining 565
models. Moreover, DOE asserts that the
range of models analyzed provides a
good representation of ice maker
efficiency trends. DOE carefully selected
the analyzed units to represent 13 of the
25 ice maker equipment classes listed in
Table IV.2 representing roughly 93
percent of ice maker shipments.

DOE does not generally conduct
prototype testing to verify the energy
savings projections associated with
specific design changes. For this, DOE
has requested data from stakeholders
who have done such work. DOE
received such test data, some of it
through confidential information
exchange with its contractor, and
considered this data in the analysis.
Further, DOE also considered test data
and design details of commercially
available ice makers, which it used to
calibrate its projections of energy
reductions associated with groups of
design options.

In many cases, DOE leveraged
information found by directly analyzing
similar product classes to supplement
the analysis of those secondary
equipment classes which were not
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directly analyzed. These similar
equipment classes are listed in Table
IV.6. The details of why these
equipment classes were chosen can be
found in chapter 5 of the final rule TSD.

TABLE IV.6—DIRECTLY ANALYZED
EQUIPMENT CLASSES USED TO DE-
VELOP STANDARDS FOR SECONDARY

CLASSES

Secondary equipment
class

Analyzed equipment
class associated with
efficiency level for
secondary equipment
class

RCU-NRC-Small-B

RCU-RC-Small-B ...
RCU-RC-Large-B ...
SCU-W-Small-B
IMH-W-Small-C
IMH-W-Large—C
RCU-NRC-Large-C

RCU-RC-Small-C ...
RCU-RC-Large—C ...
SCU-W-Small-C
SCU-W-Large-C
SCU-A-Large-C

RCU-NRC-Large-B.
RCU-NRC-Large-B.
RCU-NRC-Large-B.
SCU-W-Large-B.
IMH-A-Small-C.
IMH-A-Large—C.
RCU-NRC-Small-C.
RCU-NRC-Small-C.
RCU-NRC-Small-C.
SCU-A-Small-C.
SCU-A-Small-C.
SCU-A-Small-C.

2. Efficiency Levels

a. Baseline Efficiency Levels

EPCA, as amended by the EPACT
2005, prescribed the following

standards for batch type ice makers,
shown in Table IV.7, effective January 1,
2010. (42 U.S.C. 6313(d)(1)) For the
engineering analysis, DOE used the
existing batch type equipment standards
as the baseline efficiency level for the
equipment types under consideration in
this rulemaking. Also, DOE applied the
standards for equipment with harvest
capacities up to 2,500 lb ice/24 hours as
baseline efficiency levels for the larger
batch type equipment with harvest
capacities between 2,500 and 4,000 lb
ice/24 hours, which are currently not
regulated. DOE applied two exceptions
to this approach, as discussed below.
For the IMH-W-Small-B equipment
class, DOE slightly adjusted the baseline
energy use level to close a gap between
the IMH-W-Small-B and the IMH-W—
Medium-B equipment classes. For
equipment in the IMH-A-Large-B
equipment class with harvest capacity
above 2,500 lb ice per 24 hours, DOE
chose a baseline efficiency level equal to
the current standard level at the 2,500
b ice per 24 hours capacity. In its
analysis, DOE is treating the constant
portion of the IMH-A-Large-B
equipment class as a separate
equipment class, IMH-A-Extended-B.
As noted in section IV.B.1.d DOE is
not proposing adjustment of maximum

condenser water use standards for batch
type ice makers. The section also
generally discusses DOE regulation of
condenser water. First, DOE’s authority
does not extend to regulation of water
use, except as explicitly provided by
EPCA. Second, DOE determined that
increasing condenser water use
standards to allow for more water flow
in order to reduce energy use is not cost-
effective. The details of this analysis are
available in chapter 5 of the final rule
TSD.

For water-cooled batch equipment
with harvest capacity less than 2,500 b
ice per 24 hours, the baseline condenser
water use is equal to the current
condenser water use standards for this
equipment.

For water-cooled equipment with
harvest capacity greater than 2,500 1b
ice per 24 hours, DOE set maximum
condenser water standards equal to the
current standard level for the same type
of equipment with a harvest capacity of
2,500 b ice per 24 hours—the proposed
standard level would not continue to
drop as harvest capacity increases, as it
does for equipment with harvest
capacity less than 2,500 lb ice per 24
hours.

TABLE |V.7—BASELINE EFFICIENCY LEVELS FOR BATCH ICE MAKERS

H M Ma)éimum
: ; arvest rate aximum energy use condenser
Equipment type Type of cooling Ib ice/24 hours kWh/100 Ibgilge water use *
gal/100 Ib ice
Ice—Making Head ........cccocoeeiiieiii e Water ......ccceeee <500 7.80—0.0055H ** 200—0.022H.
>500 and <1,436 5.58—0.0011H 200—0.022H.
21,436 4.0 145.
Al <450 10.26—0.0086H Not Applicable.
2450 and <2,500 6.89—0.0011H Not Applicable.
>2,500 4.1 Not Applicable.
Remote Condensing (but not remote compressor) .. | Air .....ccccceveeeneen. <1,000 8.85—0.0038H Not Applicable.
>1,000 5.10 Not Applicable.
Remote Condensing and Remote Compressor ....... Al s <934 8.85—0.0038H Not Applicable.
>934 5.30 Not Applicable.
Self—Contained .........cccceeiriinineie e Water ................ <200 11.4—0.019H 191—0.0
>200 7.60 For <2,500: 191—
0.0315H.
For >2,500: 112.
Ar e <175 18.0—0.0469H Not Applicable.
2175 9.80 Not Applicable.

*Water use is for the condenser only and does not include potable water used to make ice.
**H = harvest rate in pounds per 24 hours, indicating the water or energy use for a given harvest rate.
Source: 42 U.S.C. 6313(d).

Currently there are no DOE energy
standards for continuous type ice
makers. During the preliminary
analysis, DOE developed baseline
efficiency levels using energy use data
available from several sources, as
discussed in chapter 3 of the
preliminary TSD. DOE chose baseline
efficiency levels that would be met by

nearly all ice makers represented in the
databases, using ice hardness
assumptions of 70 for flake ice makers
and 85 for nugget ice makers, since ice
hardness data was not available at the
time. For the NOPR analysis, DOE used
available information published in the
AHRI Directory of Certified Product
Performance, the California Energy

Commission, the ENERGY STAR
program, and vendor Web sites, to
update its icemaker ratings database
(“DOE icemaker ratings database”). The
AHRI published equipment ratings
including ice hardness data, measured
as prescribed by ASHRAE 29-2009,
which is incorporated by reference in
the DOE test procedure. DOE recreated
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its baseline efficiency levels for
continuous type ice makers based on the
available AHRI data, considering
primarily the ice makers for which ice
hardness data were available. DOE also
adjusted the harvest capacity break

points for the continuous equipment
classes based on the new data.

The baseline efficiency levels used in
the NOPR analysis for continuous type
ice makers are presented in Table IV.8.
For the remote condensing equipment,

the large-capacity remote compressor
and large-capacity non-remote
compressor classes have been separated
and are different by 0.2 kWh/100 lb,
identical to the batch equipment
differential for the large batch classes.

TABLE IV.8—NOPR BASELINE EFFICIENCY LEVELS FOR CONTINUOUS ICE MAKER EQUIPMENT CLASSES

: Maximum condenser
; : Harvest rate Maximum energy use *
Equipment type Type of 000ling | 1 ice/24 hours KWh/100 Ib ice A
Ice-Making Head ..........ccoooiiiiiiiiiie e, Water .......cce.... Small (<900) 8.1-0.00333H 160-0.0176H.
Large (=900) 51 <2,500: 160-0.0176H.
>2,500: 116.
Ar Small (<700) 11.0-0.00629H Not Applicable.
Large (=700) 6.6 Not Applicable.
Remote Condensing (Remote Compressor) ............ Al e Small (<850) 10.2-0.00459H Not Applicable.
Large (=850) 6.3 Not Applicable.
Remote Condensing (Non-remote Compressor) ...... Ar Small (<850) 10.0-0.00459H Not Applicable.
Large (=850) 6.1 Not Applicable.
Self-Contained ........ccceevevirieriree e Water ......ccoeeee Small (<900) 9.1-0.00333H 153-0.0252H.
Large (=900) 6.1 <2,500:
153-0.0252H.
>2,500: 90.
Air Small (<700) 11.5-0.00629H
Large (=700) 71

*H = harvest capacity in Ib ice/24 hours

After the publication of the NOPR and
the NOPR public meeting, DOE received
two comments from interested parties
regarding its establishment of baseline
models.

In response to the NOPR, Scotsman
commented that there is not sufficient
historical data (greater than 1 year) to
establish continuous type baselines with
statistical confidence. Scotsman added
that the current ASHRAE standard is
biased against low-capacity machines,
and therefore does not accurately
represent the energy usage of the
machine when corrected for hardness
factor. (Scotsman, No. 85 at p. 3b)

DOE has found multiple sources of
information regarding the energy
efficiency of continuous ice machines
on the market. As noted previously,
DOE investigated information published
in the AHRI Directory of Certified
Product Performance, the California
Energy Commission, the ENERGY STAR
program, and vendor Web sites to
inform the establishment of a baseline
for continuous models. In regards to
Scottsman’s comment that the standard
is biased against low capacity machines,
DOE has set its baseline levels while
considering continuous model energy

use that has been adjusted using the
current ASHRAE test standard. If the
test is biased against low-capacity
machines, this bias should be reflected
in the data and already be accounted for
in the selected baseline levels.

Hoshizaki stated that they believe the
baseline levels presented in the NOPR
are too harsh for continuous equipment
as it leaves many ENERGY STAR units
unable to meet the minimum energy
efficiency baseline. Hoshizaki noted that
DOE based its analysis on the 2012
AHRI listing. Hoshizaki requested that
DOE reassess the baseline data for all
current continuous models as many
more units have since been listed on
AHRI’s Web site. (Hoshizaki, No. 86 at
p. 2-3) Similarly, Follett commented
that some of the data on continuous
type ice makers were not available in
2012, since they were not a part of the
ENERGY STAR program until 2013, and
that the baseline line might move up if
recent data was added to the plot.
(Follet, Public Meeting Transcript, No.
70 at p. 76—78) PGE/SDG&E commented
that they support DOE’s updating their
database with new data from all sources,
including the CEC, AHRI, and NRCan
databases. (PG&E and SDG&E, No. 89 at
p- 3)

In response to Hoshizaki’s comment
about ENERGY STAR-rated continuous
models, for which there are currently no
federal standard levels that would
clearly represent the baseline efficiency
levels, DOE revised its continuous class
baselines so that no ENERGY STAR-
rated continuous models have energy
use higher than the baseline. The
revised baseline efficiency levels for the
continuous SCU classes are shown in
Table IV.9 below. However, DOE notes
that baseline efficiency levels are not
required to be set at a level with which
all commercially available equipment
would be compliant. There are some
IMH-W models and some IMH-A
models that have energy use higher than
the selected baseline levels—this is
illustrated in the comparison of
equipment data and efficiency levels in
Chapter 3 of the TSD. DOE selected
baseline efficiency levels that provide a
good representation of the highest
energy use exhibited by models
available on the market with the
exclusion of a few outliers (i.e. models
exhibiting very different energy use than
the majority of models).
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TABLE IV.9—MODIFIED BASELINE EFFICIENCY LEVELS FOR SCU CONTINUOUS ICE MAKER EQUIPMENT CLASSES

: Maximum
Maximum
Equipment type Type of cooling IbHigg;git r%tuers energy use V%g?greﬂssg .
kWh/100 Ib ice gali 100 Ib ice
Self-Contained .........ccceeviiiiiiiiiiieni e Water ......cccoeet Small (<900) 9.5—0.00378H 153—0.0252H.
Large (=900) 6.1 <2,500:
153—0.0252H
>2,500: 90.
Air Small (<200) 16.3—0.03H Not Applicable.
Large (=200 and 11.84—0.0078H Not Applicable.
< 700)
Extended (> 700) 6.38 Not Applicable.

*H = harvest capacity in Ib ice/24 hours.

In response to the comments related
to data sources DOE notes that it has
continued to update the analysis with
new data as it becomes available. This
includes new information published in
the AHRI Directory of Certified Product
Performance, the California Energy
Commission and the ENERGY STAR

program.

In response to the NODA analysis,
Hoshizaki again stated that DOE has not
conducted enough analysis to accurately
portray the baseline efficiency levels of

continuous models (Hoshizaki, No. 124

at p. 1) NAFEM also stated that the
NODA continuous unit baselines do not
reflect the current models in the
marketplace. (NAFEM, No. 123 at p. 2)

DOE has evaluated all available data
sources in its determination of the
baseline efficiency levels for continuous
units. However, as stated above, DOE
notes that the baseline level selected is
not necessarily the least efficient
equipment on the market. As part of this
review of data sources, DOE has
modified the baseline condenser water
use levels for IMH-W continuous
classes such that they are 10 percent
below the IMH-W batch baseline water
use levels.

b. Incremental Efficiency Levels

For each of the 11 analyzed batch type
ice-maker equipment classes and the
four analyzed continuous ice maker

equipment classes, DOE established a

series of incremental efficiency levels

for which it has calculated incremental

costs. DOE chose these classes to be

representative of all ice-making

equipment classes, and grouped non-

analyzed equipment classes with similar
analyzed equipment classes accordingly
in the downstream analysis. Table IV.10

shows the selected incremental

efficiency levels considered in the final
rule analysis for batch ice makers, and

Table IV.11 shows the incremental
efficiency levels considered for

continuous ice makers.

TABLE IV.10—INCREMENTAL EFFICIENCY LEVELS FOR BATCH ICE MAKER EQUIPMENT CLASSES CONSIDERED IN THE FINAL
RULE ANALYSIS

Harvest capacity rate
Ib ice/24 hours o EL3 EL 4
Equipment type * E'(-O/Z) EL3A™* | EL 4A™ %)5 E(c',;)s %)7
Range Representative ° (%) (%) ° ° °
9 capacity
IMH-W-Small-B .......... <500 300 10 15
IMH-W-Med-B ............ >500 and <1,436 850 10 15
IMH-W-Large-B .......... >1,436 1,500 8
IMH-W-Large-B .......... >1,436 2,600 7
IMH-A-Small-B ........... <450 300 10
IMH-A-Large-B ........... >450 800 10 20 23 | e | e
IMH-A-Large-B ........... >450 1,500 0 2 A PN O PRPUPUPPR BN
RCU-NRC-Small-B .... | .o, Not Directly Analyzed
RCU-NRC-Large-B .... >1,000 1,500 10 15 17 | e | e | e
RCU-NRC-Large-B .... >1,000 2,400 10 T4 | e | e | e | e
RCU-RC-Small-B ....... <934 Not Directly Analyzed
RCU-RC-Large-B ....... >934 Not Directly Analyzed
SCU-W-Small-B ......... >200 Not Directly Analyzed
SCU-W-Small-B ......... >200 300 10 15 ‘ 20 25 ‘ 30 ‘ ..................
SCU-A-Small-B .......... <175 110 10 15 20 25 30 33
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TABLE IV.10—INCREMENTAL EFFICIENCY LEVELS FOR BATCH ICE MAKER EQUIPMENT CLASSES CONSIDERED IN THE FINAL
RULE ANALYSIS—Continued

Harvest capacity rate
Ib ice/24 hours . EL3 EL 4
Equipment type * E'(-o/z) EL 3A** | EL4A** E('; )5 '%!,;;3 '%';)7
Range Representative ° (%) (%) ° ° °
9 capacity
SCU-A-Large-B .......... 2175 200 10 15 20 25 29 | e

*See Table Ill.1 for a description of these abbreviations.
**EL = efficiency level; EL 1 is the baseline efficiency level, while EL 2 through EL 7 represent increased efficiency levels.
*** DOE considered intermediate efficiency levels 3A and 4A for some equipment classes.
TABLE IV.11—INCREMENTAL EFFICIENCY LEVELS FOR CONTINUOUS TYPE ICE MAKER EQUIPMENT CLASSES CONSIDERED
IN THE FINAL RULE ANALYSIS

Harvest capacity
Equioment Tvoe * Ib ice/24 hours EL 2** EL 3 EL 4 EL5 EL 6
e P Representative (%) (%) (%) (%) (%)
Range P .
capacity

IMH-W-8mall-C ..........cceevirirrnne <900 Not Directly Analyzed
IMH-W-Large—C ......ccccveviirneinncnn >900 Not Directly Analyzed
IMH-A-Small-C .......cccceevemererrrrnrnn <700 310 10 15 20 25 26
IMH-A-Large—C .....cccoeoeeiiieiinninne >700 820 10 15 20 23 | e
RCU-Small-C ......ccecirirrinrerceeeinne <850 800 10 15 20 25 27
RCU-Large—C ......cccovivveenineeeeen >850 Not Directly Analyzed
SCU-W=-Small-C ......cccceevirrirriennn. <900 Not Directly Analyzed
SCU-W-Large—C ....cccceverrienrinnnnen. >900 No existing products on the market
SCU-A-Small-C .......cceovvrverireerenen. <700 220 ‘ 10 ‘ 15 ‘ 20 ‘ 25 ‘ 27
SCU-A-Large—C ....ccccevvrveniirerienen. >700 No existing products on the market

*See Table lll.1 for a description of these abbreviations.
**EL 1 is the baseline efficiency level, while EL 2 through EL 6 represent increased efficiency levels.

In response to the NODA, Hoshizaki
stated that “there are no models that
achieve the NODA levels in SCU-A,
IMH-W large, or RCU-A large”
equipment classes. Hoshizaki added

that these same levels were not analyzed

for cost curves.

p-1)
As discussed

(Hoshizaki, No. 124 at

above in section IV.D.1,

DOE’s analysis for the RCU class was at
a representative capacity of 800 Ib ice/

24 hours, intended to provide
representation for both small and large
classes, by being at a capacity level in
the large range but within 100 1b ice/24
hours of the small range. Continuous ice
maker data that DOE collected from
publicly available sources does show
that nearly all ice makers meet the
baseline efficiency levels considered in
the analysis. Not all meet the efficiency

TSD.

levels eventually designated as TSL 3

for the final rule, but some ice makers
over a broad capacity range in each of
the cited classes (SCU-A-C, IMH-W-C,
RCU-RC-C, and RCU-NRC-C) do meet
this level, shown in Table IV.12 through
Table IV.15. A comparison of the levels
achieved by commercially available ice
makers with the considered TSL levels
is shown graphically in Chapter 3 of the

TABLE 1V.12—AIR-COOLED, SELF-CONTAINED, CONTINUOUS UNITS MEETING THE FINAL RULE STANDARD

Harvest capacity

Adjusted energy

Standard

Manufacturer Model (Ib ice/24 hours) (kWh/1uosg|b ice) (KWh/100 Ib ice) Hardness factor
Hoshizaki .....c.cccccovveeeneennn. F-330BAH-C ................... 222 7.99 8.08 84.5
Hoshizaki F—330BAH .......cceeeenneeenn. 238 7.56 7.98 69.8
Manitowoc RNS0385A-161 ..... 248 7.75 7.92 86
Scotsman MDT5N25WS-1# .. 455 4,99 6.63 75
Hoshizaki DCM-751BWH ................. 631 5.21 5.53 88.9
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TABLE IV.13—WATER-COOLED, ICE MAKING HEAD, CONTINUOUS UNITS MEETING THE FINAL RULE STANDARD

: Adjusted energy
Harvest capacit Standard
Manufacturer Model (Ib ice/24 h%urs))/ (kWh/1UOSOer ice) (kWh/100 Ib ice) Hardness factor
Ice-O-Matic ......cccceeecvveennes GEMO450W ......cccecevveeens 429 4.66 5.33 )
Follet .....oovveeeeeeieeeeiieeens HC*700W ** .....oeevveeeeee 535 4.43 5.05 )
Ice-O-Matic GEMO0655W 578 4.2 4.94 *
Ice-O-Matic ... MFI0805W 604 4.26 4.87 *
Hoshizaki ...... F-801MWH 635 4.48 4.78 75.1
Ice-O-Matic ... GEMO0650W 633 3.86 4.79 )
Ice-O-Matic MFI10800W 740 3.93 4.50 *
Ice-O-Matic GEMO956W .......cccccvvveennn 877 3.54 4.34 *
Ice-O-Matic GEMO0955W ..... 927 3.71 4.34 )
Ice-O-Matic MFI1256W ... 959 3.54 4.34 *
Ice-O-Matic ... MFI1255W ....... 1000 3.41 4.34 *
Follet ......... HCE1400W** ... 1150 4.31 4.34 *
Ice-O-Matic ... RN-1409W ......... 1318 4.27 4.34 )
Ice-O-Matic ... RN1409W-261 ... 1318 415 4.34 88
Follet .....ooeviieiecieeeeieees HCC1400W *** .................. 1374 4.28 4.34 *

*Ice hardness factor assumed to be 70 for flake ice makers and 85 for nugget ice makers.

TABLE IV.14—REMOTE CONDENSING, NOT REMOTE COMPRESSOR, CONTINUOUS

STANDARD

UNITS MEETING THE FINAL RULE

Harvest capacity

Adjusted energy

Proposed standard

Manufacturer Model (Ib ice/24 hours) (kWh/1UOSOe|b ice) (KWh/100 Ib ice) Hardness factor
Ice-O-Matic GEMO650R ........cceveeennne 550 6.41 6.51 W)
Ice-O-Matic GEMO0956R ..... 825 477 4915 *
Ice-O-Matic ... MFI1256R ........ 950 4.79 5.06 *
Scotsman ...... N1322R-32# ... 1030 5.04 5.06 74
Scotsman ........cccceeeeeenns F1222R-32# 1050 4.97 5.06 60

*Ice hardness factor assumed to be 70 for flake ice makers and 85 for nugget ice makers.

TABLE IV.15—REMOTE CONDENSING, REMOTE COMPRESSOR, CONTINUOUS UNITS MEETING THE FINAL RULE STANDARD

; Adjusted energy
Harvest capacit Standard
Manufacturer Model (Ib ice/24 h%urs))/ (kWh/1uosoer ce) (kWh/100 Ib ice) Hardness factor
Follet .....ooeeeiieieieeeeieees HCD700RBT ......ccccvveeneen. 566 5.44 6.62 88
Manitowoc . RFS1278C-261 .. 958 5.11 5.26 72
Follet ......... HCD1400R *** ... 1184 4.87 5.26 *
Follet .....ooeeeieieeieeeeieeeas HCF1400RBT ........ccccuue. 1195 4.59 5.26 89.4
Follet .....ooeeeiieieieeeeieees HCD1650R *** .................. 1284 5.24 5.26 *
Follet ......... HCF1650RBT ..... 1441 414 5.26 89.9
Manitowoc RFS2378C-261 .. 1702 5.18 5.26 68
Ice-O-Matic ... MFI2406LS ......... 2000 4.27 5.26 *
Scotsman .......cccceeeveeeennen. FME2404RLS .................. 2000 3.54 5.26 *

* |ce hardness factor assumed to be 70 for flake ice makers and 85 for nugget ice makers.

c. IMH-A-Large-B Treatment

The existing DOE energy conservation
standard for large air-cooled IMH cube
type ice makers is represented by an
equation for which maximum allowable
energy usage decreases linearly as
harvest rate increases from 450 to 2,500
1b ice/24 hours. In the NOPR, DOE
proposed efficiency levels for this class
that maintain a constant energy use in
kwh per 100 pounds of ice at large
capacities to the extent that this
approach does not violate EPCA’s anti-
backsliding provision. 79 FR at 14877
(March 17, 2014).

DOE did not receive any comments on
the approach described in the NOPR.
Therefore, DOE maintained this
approach for the final rule.

d. Maximum Available Efficiency
Equipment

DOE considered the most-efficient
equipment available on the market,
known as maximum available
equipment. For many batch equipment
classes, the maximum available
equipment uses proprietary or screened-
out technology options that DOE did not
consider in its engineering analysis,
such as low thermal-mass evaporators
and tube evaporators for batch type ice

makers. Hence, DOE considered only
batch maximum available equipment
that does not include these
technologies. These maximum available
efficiency levels are shown in Table
IV.16. This information is based on
DOE’s icemaker ratings database (see
data in chapter 3 of the final rule TSD).
The efficiency levels are represented as
an energy use percentage reduction
compared to the energy use of baseline-
efficiency equipment. For some batch
equipment classes, DOE has presented
maximum available efficiency levels at
different capacity levels or for 22-inch
wide ice makers.
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TABLE |V.16—EFFICIENCY LEVELS FOR
MAXIMUM  AVAILABLE EQUIPMENT
WITHOUT SCREENED TECHNOLOGIES
IN BATCH ICE MAKER EQUIPMENT
CLASSES

Energy use lower than

Equipment class baseline

IMH-W-Small-B | 19.2%, 16.9% (22-inch
wide).

14.3%.

5% (at 1,500 Ib ice/24
hours), 2.5% (at 2,600

Ib ice/24 hours).

IMH-W-Med-B ...
IMH-W-Large-B

IMH-A-Small-B ... | 19.3%, 16.6% (22-inch
wide).

IMH-A-Large-B .. | 16.1% (at 800 Ib ice/24
hours) 5.5% (at 590 Ib
ice/24 hours, 22-inch
wide) 6.0% (at 1,500 Ib
ice/24 hours).

RCU-Small-B ..... 25.8%.

RCU-Large-B ..... 15.7% (at 1,500 Ib ice/24

hours), 14.9% (at 2,400
Ib ice/24 hours).

SCU-W-Small-B | 26.2%.
SCU-W-Large-B | 27.6%.
SCU-A-Small-B | 24.9%.
SCU-A-Large-B | 26.4%.

Efficiency levels for maximum
available equipment in the continuous
type ice-making equipment classes are
shown in Table IV.17. This information
is based on a survey of product

databases and manufacturer Web sites
(see data in chapter 3 of the final rule
TSD). The efficiency levels are
represented as an energy use percentage
reduction compared to the energy use of
baseline-efficiency equipment.

TABLE |IV.17—EFFICIENCY LEVELS FOR
MAXIMUM  AVAILABLE EQUIPMENT
FOR CONTINUOUS TYPE ICE MAKER
EQUIPMENT CLASSES

Equipment class Energyblilssillicr)]vger than

IMH-W-Small-C | 16.5%.

IMH-W-Large-C | 12.2% (at 1,000 Ib ice/24
hours), 8.6% (at 1,800
Ib ice/24 hours).

IMH-A-Small-C .. | 28.0%.

IMH-A-Large—-C 35.7% (at 820 Ib ice/24
hours), Ib ice.

RCU-Small-C ..... 18.4%.

RCU-Large—C ..... 18.5%.

SCU-W-Small-C | 18.7%*.

SCU-W-Large—-C | No equipment on the
market *.

SCU-A-Small-C | 29.3%.

SCU-A-Large-C | No equipment on the
market *.

*DOFE’s inspection of currently available
equipment revealed that there are no available
products in the defined SCU-W-Large-C and
SCU—-A-Large-C equipment classes at this
time.

In response to the maximum available
efficiency levels presented in the NODA
AHRI suggested that DOE review the
max available unit for the 22-inch IMH-
A-Small-B equipment class which is
cited at 17% as they believe the unit
may contain proprietary design options.
(AHRI, No. 128 at p. 3)

DOE maintains that the representative
22-inch unit for the IMH-A-Small-B
equipment class did not contain any
proprietary designs—specifically, the
model analyzed does not include any
proprietary or screened options such as
low-thermal-mass evaporators or tube-
ice evaporators. Table IV.18 lists 22-
inch ice makers of this class that are in
DOE’s ice maker database. DOE
calculated an efficiency level equal to
12.3% for such a unit with design
options included in maximum available
equipment. There are three available
units with higher efficiency level.
Therefore, DOE has maintained the
maximum available level for this
equipment class in the final rule
engineering analysis.

TABLE 1V.18—22-INCH IMH-A-SMALL-B MODELS

Harvest capacity rate
(Ib ice/24 hours)

Contains
Rated ener: se scre%r?gg?teacgn%rlo
ate u .
(kWh/100 I%yice) Percent efficiency level (e.g., Iow-thetr)mal-m%gs
or tube
evaporators)?
8.10 0.2 No.
7.23 6.9 No.
7.49 10.0 No.
6.64 10.0 No.
6.45 10.0 No.
6.80 10.5 No.
6.80 11.0 No.
7.32 11.6 No.
6.90 12.3 Yes.
7.20 14.5 No.
5.90 16.6 No.
6.60 18.2 No.
5.80 22.4 Yes.

e. Maximum Technologically Feasible
Efficiency Levels

When DOE adopts an amended or
new energy conservation standard for a
type or class of covered equipment such
as automatic commercial ice makers, it
determines the maximum improvement
in energy efficiency that is
technologically feasible for such
equipment. (See 42 U.S.C. 6295(p)(1)
and 6313(d)(4)) DOE determined

maximum technologically feasible
(“max-tech”) efficiency levels for
automatic commercial ice makers in the
engineering analysis by considering
efficiency improvement beyond the
maximum available levels associated
with two design options that are
generally not used in commercially
available equipment, brushless DC
motors and drain water heat exchangers.
DOE has not screened out these design
options—cost-effectiveness is not one of

the screening criteria (see section IV.C).
Table IV.19 and Table IV.20 show the
max-tech levels determined in the
NOPR engineering analysis for batch
and continuous type automatic
commercial ice makers, respectively.
These max-tech levels do not consider
use of screened technology, specifically
low-thermal-mass evaporators and tube
ice evaporators.
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TABLE IV.19—FINAL RULE MAX-TECH
LEVELS FOR BATCH AUTOMATIC
COMMERCIAL ICE MAKERS

TABLE IV.20—FINAL RULE MAX-TECH

LEVELS FOR CONTINUOUS AUTO-
MATIC COMMERCIAL ICE MAKERS—
Continued

Equipment type *

Percent energy use lower
than baseline

IMH-W-Small-B
IMH-W-Med-B ...
IMH-W-Large-B
IMH-A-Small-B ..

IMH-A-Large-B ..

RCU-Small-B
RCU-Large-B

SCU-W-Small-B
SCU-W-Large-B
SCU-A-Small-B
SCU-A-Large-B

28.9%, 21.5% (22 inch
wide).

18.1%.

8.3% (at 1,500 Ib ice/24
hours), 7.4% (at 2,600
Ib ice/24 hours).

25.5%, 18.1% (22 inch
wide).

23.4% (at 800 Ib ice/24
hours), 15.8% (at 590
Ib ice/24 hours, 22 inch
wide), 11.8% (at 1,500
Ib ice/24 hours).

Not directly analyzed.

17.3% (at 1,500 Ib ice/24
hours), 13.9% (at 2,400
Ib ice/24 hours).

Not directly analyzed.

29.8%.

32.7%.

29.1%.

Equipment type

Percent energy use lower
than baseline

SCU-W-Small-C

SCU-W-Large—
c*.

SCU-A-Small-C

Not directly analyzed.
No units available.

26.6% .

*IMH is ice-making head; RCU is remote
condensing unit; SCU is self-contained unit; W
is water-cooled; A is air-cooled; Small refers to
the lowest harvest category; Med refers to the
Medium category (water-cooled IMH only);
Large refers to the large size category; RCU
units were modeled as one with line losses
used to distinguish standards.

Note: For equipment classes that were not
analyzed, DOE did not develop specific cost-
efficiency curves but attributed the curve (and
maximum technology point) from one of the

analyzed equipment classes.

TABLE IV.20—FINAL RULE MAX-TECH
LEVELS FOR CONTINUOUS AUTO-
MATIC COMMERCIAL ICE MAKERS

Equipment type | ETeC S e "
IMH-W-Small-C | Not directly analyzed.
IMH-W-Large—C | Not directly analyzed.
IMH-A-Small-C .. | 25.7% t.
IMH-A-Large-C 23.3% (at 820 Ib ice/24

hours).
RCU-Small-C ..... 26.6% t.
RCU-Large—C ..... Not directly analyzed.

No units available.

SCU-A-Large-C*

*DOFE’s investigation of equipment on the
market revealed that there are no existing
products in either of these two equipment
classes (as defined in this NOPR).

**For equipment classes that were not ana-
lyzed, DOE did not develop specific cost-effi-
ciency curves but attributed the curve (and
maximum technology point) from one of the
analyzed equipment classes

T Percent energy use lower than baseline.

Several stakeholders provided
comment regarding the maximum
technological efficiency levels presented
in the NOPR.

PG&E recommended that DOE
continue to update its product database
to ensure that max-tech levels are set
appropriately. (PG&E and SDG&E, No.
89 at p. 3—4) Manitowoc stated that
examples of currently available models
that are near the max-tech levels are not
generally representative of the full range
of models in each equipment class,
explaining that small-capacity ice
makers can attain higher efficiency
levels than large-capacity ice makers
built using the same package size.
(Manitowoc, No. 92 at p. 3) AHRI
commented that the maximum
technologically feasible efficiency levels
presented in the NOPR analysis were
overestimated by up to 13% for at least
10 equipment classes. AHRI added that
the FREEZE energy model has been
proven invalid through testing, citing
two examples of testing to evaluate the
efficiency improvement associated with
switching to a higher-EER compressor in
which the observed efficiency

improvement was significantly less than
the NOPR projections of efficiency
improvement associated with
compressor switching. (AHRI, No. 93 at
p. 5-6)

In response to the comment provided
by PGE DOE notes that it has continued
to update the product database with
new data as it becomes available.

In response to Manitowoc, DOE notes
that its analysis has considered multiple
capacity levels for key classes. Also,
although DOE agrees that higher
efficiency levels may be more difficult
to attain by higher-capacity ice makers,
DOE has investigated the trend of
efficiency level as a function of harvest
capacity and package size and
concluded that there are no consistent
trends in the available data that would
indicate which capacities should be
analyzed for each specific package size.
79 FR at 14871-3 (March 17, 2014). DOE
notes that while Manitowoc’s comment
indicates that higher efficiency levels
may be easier to attain for a smaller-
capacity unit in a given package size,
the comment does not indicate which
classes and capacities in DOE’s analysis
represent capacities for which attaining
higher efficiency would be so much
easier that equipment with these
characteristics would not be
representative of their classes. An
example review of the relationship of
harvest capacity rate, efficiency level,
and package size in volume (cubic feet)
is shown in Table IV.21 for IMH air-
cooled batch ice makers. The data
shown does not include ice makers with
proprietary evaporator technology, nor
does it include ice makers that produce
large-size (gourmet) ice cubes. The data
show that higher efficiency levels do not
necessarily correlate either with larger
package sizes or the smallest harvest
capacity rates—the maximum 20.7%
efficiency level is associated with a
relatively small 8.3 cubic foot volume
and a 530 lb ice/24 hour capacity rate.

TABLE IV.21—RELATIONSHIP BETWEEN HARVEST CAPACITY RATE, EFFICIENCY LEVEL, AND VOLUME FOR IMH AIR-
COOLED BATCH ICE MAKERS BETWEEN 300 AND 600 LB ICE/24 HOURS

Percent
Harvest capacity rate (EC\%?%/OL(J)S% efficiency Volume
(Ib ice/24 hours) ice) level * (cu ft)
(%)
6.80 11.0 6.7
6.80 10.5 6.7
6.64 10.0 6.7
6.45 10.0 6.7
5.90 16.6 7.0
6.70 4.2 7.0
6.10 10.1 7.3
6.30 12.4 8.3
5.95 171 8.3
6.10 14.0 8.3
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TABLE IV.21—RELATIONSHIP BETWEEN HARVEST CAPACITY RATE, EFFICIENCY LEVEL, AND VOLUME FOR IMH AIR-
COOLED BATCH ICE MAKERS BETWEEN 300 AND 600 LB ICE/24 HOURS—Continued

Percent
Harvest capacity rate (EC\%?%IOL(J)SI% efficiency Volume
(Ib ice/24 hours) ice) level * (cu ft)
(%)
6.10 4.8 8.3
6.10 4.8 8.3
5.00 20.7 8.3
5.00 20.7 8.3
6.00 15.6 8.5
5.80 9.2 8.5
5.90 5.5 8.9
6.20 19.3 9.1
6.36 15.7 9.1
6.20 17.4 9.1
5.97 19.1 9.1
5.94 16.1 9.1
6.00 13.3 9.1
5.79 16.2 9.1
5.80 14.4 9.1
5.73 14.9 9.1
6.00 5.6 9.1
5.41 14.8 9.1
6.00 4.7 9.1
5.29 15.8 9.1
6.50 15.4 9.6
5.80 17.0 9.6
6.40 6.2 9.6
6.00 4.9 9.6
5.30 16.6 17.6

* Percent energy use less than baseline energy use.

In response to AHRI, DOE notes that
modifications have been made to the
engineering analysis to incorporate new
data provided by interested parties
regarding the expected energy savings
resulting from the incorporation of
design options. These modifications
have resulted in a reevaluation of max-
tech levels for several equipment
classes. See chapter 5 of the final rule
TSD for the results of the analyses and
a list of technologies included in max-
tech equipment. Table IV.22 below
compares the max-tech levels of AHRI’s
NOPR comment to DOE’s NOPR phase
max-tech levels, the maximum available
efficiency levels, and the max-tech
levels of DOE’s final rule analysis. The
final-rule max-tech levels are higher
than the AHRI max-tech levels in only
three classes, IMH-W-Small-B, IMH-
A-Small-B, and RCU-NRC-Large-B1
(1,500 1b ice/24 hour representative
capacity). AHRI’s comment mentions
that certain design options were
removed from consideration as part of

AHRI’s “correction” of the DOE
analysis. These design option changes
are described in Exhibit 3 of the
comment. (AHRI, No. 93 at p. 24).

For IMH-A—-Small-B, AHRI
eliminated ““increase in evaporator area
by 51% (with chassis growth)”.
Efficiency improvement of 12.8 percent
is attributed to this design option in the
final rule analysis, accounting for more
than the 7 percent difference between
the DOE and AHRI max-tech
projections. For IMH-W-Small-B, AHRI
similarly eliminated design options
involving increase in chassis size. AHRI
indicated that design options that
increase package size should not be
considered for these classes because
they include 22-inch units, which AHRI
claimed to be space-constrained. DOE
retained consideration of these design
options for the final rule analysis,
conducting additional analysis for 22-
inch wide models, and considering the
installation cost impacts of the larger
chassis size for a representative
population of units where some

rebuilding of the surrounding space
would be required to accommodate the
larger size (see section IV.G.2) DOE
considers package size increase a
potential for added cost, rather than a
reduction in utility that must be
screened out of the analysis, since
added cost is not one of the four
screening criteria. (see 10 CFR 430,
subpart C, appendix A, section (4)(a)(4))
For RCU-NRC-Large-B1, DOE’s final
rule max-tech efficiency level is only 1
percent higher than the AHRI max-tech
level, and the maximum available
efficiency levels is equal to the AHRI
max-tech level. For this class, AHRI
modified the performance improvement
associated with higher-EER
compressors. DOE’s analysis uses ice
maker efficiency improvement
attributable to compressor improvement
slightly better than assumed by AHRI—
DOE’s estimate is based on a larger
dataset of test data, evaluating the ice
maker efficiency improvement possible
by using improved compressors.

TABLE IV.22—COMPARISON OF AHRI MAX TECH LEVELS WITH DOE NOPR AND FINAL RULE MAX TECH LEVELS

Representative AHRI max tech | DOE I\tlgciR max Max available DOnI?aI(ir][ZICLule
Equipment class _capacity (% below (% below (% below (% below
(Ib ice/24 hours) baseline) baseline) baseline) baseline)
IMH-W-=8Small-B ........cccceevererirreraennne 300 18 29 19 24
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TABLE |V.22—COMPARISON OF AHRI MAX TECH LEVELS WITH DOE NOPR AND FINAL RULE MAX TECH LEVELS—

Continued
) Representative AHRI max tech DOE '\tlg;R max Max available DorfaﬂqaeLLNG

Equipment class _capacity (% below (% below (% below (% below

(Ib ice/24 hours) baseline) baseline) baseline) baseline)
IMH-W-Med-B ......coccoiiiiiiiiieeeee 850 18 21 14 18
IMH-W-Large-B—1 ......ccccvreiirenn. 1500 15 17 5 8
IMH-W-Large-B-2 .......ocooiiiiiiiee 2600 14 15 25 7
IMH-A-Small-B .......ccooeiiriiieeeene 300 19 31 19 26
IMH-A-Large—-B—1 .....cccoovriniriinenn. 800 25 29 16 16
IMH-A-Large-B—2 ......ccccovrveivieenn. 1500 18 20 6 12
RCU-NRC-Large-B—1 .......cccceeveenennnne 1500 16 21 16 17
RCU-NRC-Large-B-2 ........cccccvveenennen. 2400 18 21 15 14
SCU-W-Large—B ......cccceevvrrvinieiinene 300 30 30 28 30
SCU-A-Small-B .......ccoeeiirrrieeee 110 39 39 31 33
SCU-A-Large-B ... 200 35 35 26 29
IMH-A-Small-C ......ccccceiireiireeenen. 310 26 31 28 26
IMH-A-Large—C ......ccccooevvrvenirienennn. 820 30 30 36 23
SCU-A-Small-C .......ccoeeiriririeeeene 110 28 28 24 27

In response to AHRI’s comment that
the FREEZE model has been proven to
be invalid, DOE notes that this comment
is based on tests illustrating the ice
maker efficiency improvement
associated with two examples of switch
to higher-EER compressors. AHRI points
to only one of the design options
considered in the DOE’s analysis, for
which DOE updated its analysis. DOE
has modified its treatment of
compressors in the analysis, basing the
calculation of ice maker efficiency
improvement on test data provided both
by the AHRI comment and other data

provided confidentially by
manufacturers to DOE’s contractor.
Based on the data DOE reviewed, the ice
maker energy use reduction associated
with improvement in compressor EER
averages 57 percent of the compressor
energy use reduction expected based on
the EER improvement—DOE used this
ratio for its analysis of batch ice makers
for the final rule. Hence, this particular
issue with the engineering analysis has
been addressed through changes in
DOE’s approach in both the NODA and
final rule analyses.

3. Design Options

After conducting the screening
analysis and removing from
consideration the technologies
described above, DOE considered the
inclusion of the remaining technologies
as design options in the final rule
engineering analysis. The technologies
that were considered in the engineering
analysis are listed in Table IV.23, with
indication of the equipment classes to
which they apply.

Table 1V.23 Final Rule Design Options by Equipment Class

=
< =
= 4 1
& e |z |3 5 -
Ice Maker | Equipment | S » = S L2 |8 2 -
T cl 2o 3 S < <2 |z g = A1)
ype ass 2 = = =»n 2 E — = - = = S E B =
=E| =28 = ) 92 | 238 £ | B2 E£
Em| =8| E & e | ¥eE 2 | ¥R FES
S & = = = < QO R O 9 ] < > Lo
O | 0= | & < =0 | A00 & | AR AW
IMH-W-B N \ \ \ \ \
IMH-A-B \ \ \ \ \ \ N
Batch RCU-B N \ \ \ \ \ N
SCU-W-B | v v V[ V[N
SCU-A-B \ N N N \ \ \
IMH-W-C Not Directly Analyzed
. IMH-A-C v [N | N [ N | | V]
Continuous RCU-C Not Directly Analyzed
SCU-W-C Not Directly Analyzed
SCU-A-C v O[N] | N [ N | | V]

a. Design Options That Need Cabinet
Growth

Some of the design options
considered by DOE in its technology

assessment could require an increased
cabinet size. Examples of such design

options include increasing the surface
area of the evaporator or condenser, or

both. Larger heat exchangers would
enable the refrigerant circuit to operate
with an increased evaporating
temperature and a decreased
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condensing temperature, thus reducing
the temperature lift imposed on the
refrigeration system and hence the
compressor power input. In some cases
the added refrigerant charge associated
with increasing heat exchanger size
could also necessitate the installation of
a refrigerant receiver to ensure proper
refrigerant charge management in all
operating conditions for which the unit
is designed, thus increasing the need for
larger cabinet size.

In the preliminary analysis, DOE did
not consider design options that
increase cabinet size. However, in the
NOPR DOE changed the approach and
considered design options that increase
cabinet size for certain equipment
classes: IMH-W-Small-B, IMH-A—
Small-B, IMH-A-Large-B (800 lb ice/24
hours representative capacity), and
IMH-A-Small-C. DOE only applied
these design options for those
equipment classes where the
representative baseline unit had space
to grow relative to the largest units on
the market. DOE also considered size
increase for the remote condensers of
RCU classes.

In response to the March 2014 NOPR,
several manufacturers noted that the
size of icemakers is limited in certain
applications. Manitowoc commented
that not all end users can accept larger
or taller ice-making cabinets.
(Manitowoc, Public Meeting Transcript,
No. 70 at p. 133) Ice-O-Matic
commented that customers want ice
machines that are able to produce more
ice in a smaller physical space and that
such ice makers will be difficult to make
if standards necessitate design options
that require cabinet growth. (Ice-O-
Matic, Public Meeting Transcript, No.
70 at p. 29-31)

Scotsman and AHRI both noted that
cabinet size increases would require
users to either enlarge the space in the
kitchen to accommodate a larger unit or
to repair older ice makers rather than
buying new ones or to make due with
a smaller capacity ice maker. (AHRI, No.
93 at p. 7-8; Scotsman, Public Meeting
Transcript, No. 70 at p. 126-127)
Manitowoc, Ice-O-Matic, and AHRI each
stated that incorporating design options
that may increase the size of automatic
commercial ice makers will increase the
likelihood that consumers refurbish
rather than replace their existing units.
(Manitowoc, Public Meeting Transcript,
No. 70 at p. 129-130; Ice-O-Matic,
Public Meeting Transcript, No. 70 at p.
32-33; AHRI, No. 93 at p. 7-8)
Scotsman, Manitowoc and Follett all
agreed that large ice makers would have
an impact in installation costs.
(Scotsman, No. 85 at p. 5b—6b;
Manitowoc, No. 92 at p. 3; Follett, No.
84 at p. 6) Follett commented that
maintenance costs will increase because
larger components will reduce
serviceability and energy-efficient
components, such as a lower
horsepower auger motor, may not be as
robust. (Follet, No. 70 at p. 132—-133)

AHRI commented that design options
which increase chassis size should not
be considered for IMH-A—Small-B,
IMH-A-Large-B, IMH-W-Small-B, and
IMH-W-Med-B classes, as 22-inch
units wide units account for 18% of all
ice makers sold in the US. AHRI added
that if design options which increase
cabinet size are not screened out for
these product classes, there will likely
be an adverse impact on product
availability. (AHRI, No. 93 at p. 4)

In contrast, PGE/SDG&E commented
that they support DOE’s decision to
include in the engineering analysis

design options that increase chassis
size. (PG&E and SDG&E, No. 89 at p. 3)
The Joint Commenters expressed their
belief that DOE has appropriately
considered size increases in their
engineering analysis and that those
customers who have smaller units today
could purchase a taller unit with the
same capacity, a smaller-capacity unit,
or two smaller-capacity units. (Joint
Commenters, No. 87 at p. 3)

In response to the NODA analysis, CA
10U stated their support of DOE
including technically (DOE interprets
this to mean technologically) feasible
design options that may increase chassis
sizes in certain cases. (CA IOU, No. 129
at p. 2)

DOE recognizes that the size of ice
makers is limited in certain
applications. DOE notes that many of
the equipment classes analyzed do not
require any cabinet growth to reach
higher efficiency levels. DOE considered
design options involving package size
increase for IMH-A—-Large-B, IMH-A—
Small-B, and IMH-W-Med units. For
the final rule analyses, DOE did not
consider design options which
necessitate a cabinet size increase for
IMH-A-Small-C units. DOE adjusted
the analysis of installation costs to
consider the impact of added costs
associated with renovation to
accommodate size increase for the few
equipment classes for which DOE did
consider size increase. The life cycle
cost analysis, described in section
IV.G.2 details how these added
installation costs were considered in the
analysis.

Table IV.24 lists the equipment
classes for which DOE considered
design options that involve increase in
chassis size in the final rule analysis.

TABLE IV.24—ANALYZED EQUIPMENT CLASSES WHERE DOE ANALYZED SIZE-INCREASING DESIGN OPTIONS IN THE FINAL

RULE ANALYSIS

Harvest capacity
Ib ice/24 hours

Used design options that increased size?

IMH=A-Small-B .........cccocririiiiiiiiiiiicie

IMH-A-Large-B (med) .....
IMH-A-Large-B (large) ....
IMH-W-Small-B ...............
IMH-W-Med-B ...
IMH-W-Large-B

RCU-XXX-Large-B (med) .....
RCU-XXX-Large-B (large) ....
SCU-A-Small-B .........cceeee.e.
SCU-A-Large-B ...
SCU-W-Large-B ...
IMH-A-Small-C
IMH-A-Large—C (med) .
SCU-A-Small-C

..................... 300 | Yes.
..... 800 | Yes.
..... 1,500 | No.
..... 300 | Yes.
..... 850 | No.
..... 2,600 | No
..... 1,500

2,400

..... 110 | No.
..... 200 | No.
..... 300 | No.
..... 310 | No.
..... 820 | No.
..................... 110 | No.

For the remote condenser, but not for the ice-making head.
For the remote condenser, but not for the ice-making head.

Note: “XXX” refers to “RC” or “NRC” for each of the entries with “XXX”.
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b. Improved Condenser Performance

During the NOPR analysis, DOE
considered size increase for the
condenser to reduce condensing
temperature and compressor power
input. DOE requested comment on use
of this design option and on the
difficulty of implementing it in ice
makers with size constraints.

Follet commented that 10 °F is the
practical limit for the temperature
difference between the ambient air and
the hot gas in the condenser. Follet
added that it is possible to increase the
surface area, but either no meaningful
efficiency is gained, or the size of the
condenser would have to increase to the
point that it would not fit into tight
spaces. (Follet, No. 84 at p. 5)

DOE did not consider any condenser
sizes that would result in condensing
temperatures as close as 10 °F to the
ambient temperatures for air-cooled
icemakers.

Stakeholders AHRI, Hoshizaki, Follet,
and Ice-O-Matic noted that improved
condenser performance would likely
require an increase in cabinet size.
(AHRI, No. 93 at p. 4; Hoshizaki, Public
Meeting Transcript, No. 70 at p. 128—
129; Ice-O-Matic, Public Meeting
Transcript, No. 70 at p. 32—-33; Follet,
No. 84 at p. 5)

In response to concerns about the
potential need to increase cabinet size to
make space for larger condensers, DOE
agrees that increasing condenser size
may require also increasing cabinet size.
DOE has limited cabinet size increases
to just three equipment classes, IMH-A—
Large-B, IMH-A—Small-B, and IMH-
W-Small-B. Furthermore, the specific
size increases considered for these ice
makers do not involve size increase
beyond the size of ice makers that are
currently being sold. The specific size
increases considered are presented in
Chapter 5 of the TSD. In addition, the
life cycle cost analysis considers
additional installation cost associated
with a proportion of ice makers sold as
replacements that, with the new larger
sizes, will not fit in the existing spaces
where the old ice makers are located
(see section IV.G.2.a).

Manitowoc commented regarding
condenser size increase for water-cooled
ice makers that increasing water-cooled
surface area can reduce the condensing
temperature and cause the ice machine
to be unable to harvest the ice at low
inlet water temperature conditions,
which affects the performance of models
in northern regions. (Manitowoc, Public
Meeting Transcript, No. 70 at p. 108—
110)

DOE is aware that increasing
condenser surface area may have an

impact on the ice machine’s ability to
harvest ice. As discussed in the NOPR,
DOE generally avoided consideration of
very low condensing temperatures in its
analysis, using 101 °F as a guideline
lower limit. The analysis also
considered the increase in harvest cycle
energy use—Section IV.D.4 describes
how the longer harvest times were
addressed in the engineering analysis.

Manitowoc noted that the NODA EL3
level for the RCU-NRC-B2 equipment
class assumes a 19-inch increase in
condenser width with an additional
condenser row. Manitowoc asserted that
an increase this large could lead to
significant refrigerant charge issues.
Therefore, Manitowoc suggested that
NODA EL2 be selected for this
equipment class. (Manitowoc, No. 126
at p. 2)

In the final rule DOE modified the
engineering analysis for this class and
has eliminated one of the two condenser
size increase steps in the final rule
engineering analysis. DOE notes that the
final condenser size is still smaller on
the basis of refrigerant volume per
harvest capacity rate than the largest
remote condenser for an RCU ice maker
observed in DOE’s review of units
purchased for reverse engineering.
Therefore, DOE has confidence that the
refrigerant management challenges are
manageable for the maximum condenser
size considered in the analysis.

Manitowoc also noted that adding a
condenser row in the SCU-A-Small-B
class may not be possible due to the
small volume available in the compact
chassis required for these models.
Similarly, a 9” increase in condenser
width for the SCU-A-Large—B may be
unrealistic. (Manitowoc, No. 126 at p. 2)
In selecting these design options, DOE
reviewed the spatial constraints and
condenser sizes within both reverse-
engineered units used as the basis for
energy use calculations for these classes.
While the space underneath the ice
storage bins of these units is limited in
height, there is sufficient room for the
width and depth increases that DOE
considered. Based on data gathered from
these teardowns, DOE concluded that
these condenser size design options
were feasible for these units.

c. Compressors

Several interested parties provided
comment regarding the feasibility of
incorporating more efficient
compressors in ACIMs. AHRI urged
DOE to reevaluate the feasibility of
implementing more efficient
compressors into the IMH-A—Small-C
product class, which Follett has found
are too small to fit larger compressors.
(AHRI, No. 93 at p. 4) Follett also

individually commented that they
independently evaluated a more
efficient compressor for IMH-A—-Small—
C and that its size made it infeasible
given the restrictions of the Follett
chassis. (Follet, No. 84 at p. 8)

In response to AHRI and Follet’s
assertion that higher efficiency
compressors may not fit within the
chassis of IMH-A—-Small-C, DOE’s
analysis of this class was based on use
of a Copeland RST45C1E-CAV
compressor, which is no larger than the
compressor used in the model upon
which DOE based the analysis. Hence,
DOE concluded that use of this higher-
efficiency compressor would not require
an increase in the package size. DOE
notes that it did avoid consideration of
the highest-efficiency compressors for
22-inch wide classes when these
compressors clearly are physically
larger than the available space allows. In
particular, DOE did not consider use of
high-efficiency Bristol compressor in
these cases, because Bristol compressors
are generally larger than other available
COmMpressors.

Several commenters, including AHRI,
NEEA, Danfoss, and Ice-O-Matic each
noted that the harvest process of
automatic commercial ice makers needs
to be considered when evaluating
increased compressor efficiency as a
design option. (AHRI, No. 93 at p. 4;
NEEA, No. 91 at p.1; Danfoss, Public
Meeting Transcript, No. 70 at p. 152—
153; Ice-O-Matic, Public Meeting
Transcript, No. 70 at p. 160-161)
Danfoss and Ice-O-Matic commented
that ice machines differ significantly
from other compressor-based
applications in that, when harvesting
ice, it is desirable to have a less efficient
compressor because the waste heat
helps harvest the ice. (Danfoss, Public
Meeting Transcript, No. 70 at p. 152—
153; Ice-O-Matic, Public Meeting
Transcript, No. 70 at p. 160-161)

In response, DOE has adjusted its
calculation of energy savings associated
with improved compressor efficiency in
the NODA and final rule analyses.
Specifically, DOE considered all
available data for tests involving
compressor replacement for batch ice
makers. This included the two examples
provided in AHRI’s NOPR comment.
(AHRI, No. 93 at pp. 25-30) It also
included information provided
confidentially to DOE’s contractor. DOE
reviewed the data to determine if it
could be used to robustly predict any
trends of ice maker performance
impacts compared with compressor EER
improvements that might vary as a
function of key parameters such as ice
maker class, capacity, compressor
manufacturer, but no such trends were
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evident. DOE used the data to develop
an estimate of ice maker energy use
reduction as a fraction of compressor
energy use reduction—this value
averaged 0.57 for the data set. DOE used
this factor to calculate ice maker energy
use reduction for all of the batch
analyses for the NODA and final rule.
Applying this approach significantly
reduced the energy savings associated
with improved-EER compressors for
batch ice makers in the NODA and final
rule analyses.

Howe commented that variable-speed
compressors are most effective at saving
energy under part-load conditions,
which is not taken into account in the
DOE test procedure. Therefore, such
components would be operating at or
near maximum capacity during DOE
tests, thus canceling their positive
measurable benefit. (Howe, No. 88 at p.
1)

In response to Howe’s comment
regarding variable speed compressors,
DOE did not consider the use of
variable-speed compressors in the
analysis.

Several interested parties submitted
additional concerns about the feasibility
of implementing design options
involving increases in compressor
efficiency. NAFEM commented that
high-efficiency compressor motors for
automatic commercial ice makers will
not be available for the foreseeable
future and that the investment required
was not available for products with
shipments as low as automatic
commercial ice makers (150,000/year)
and that DOE must account for their
unavailability in its analysis. (NAFEM,
No. 82 at p. 10)

In response, DOE considered only
compressors that are currently offered
for use by compressor manufacturers.
All of the compressors considered in the
analysis are currently commercially
available and are acceptable for use in
ice makers as indicated by
manufacturers in confidential
discussions with DOE’s contractor.
Hence, DOE does not need to consider
the development of new compressors
with higher-efficiency motors. The
compressors considered in the analysis
are listed in the compressor database.
(Compressor Database, No. 135)

In response to the NODA, Manitowoc
noted that the RCU-NRG-B1 equipment
class assumes an increase in compressor
EER of 20% which Manitowoc stated
could not be achieved without resorting
to radical design changes and possibly
the use of permanent magnet motor
technology. (Manitowoc, No. 126 at p. 3)
Additionally, Manitowoc stated that for
SCU-A-Small-B and SCU-Large-B,
increases in compressor EER of 40%

and 25%, respectively, are unlikely to
be achieved. (Manitowoc, No. 126 at p.
2)

For the RCU-NRC-Large—B-1 class,
DOE based the analysis on a unit with
a compressor having a rated EER of 7.16
Btu/Wh. In order to represent baseline
performance, a less-efficient available
compressor was used in the analysis.
For the final rule, DOE modified its
analysis to reflect a lower efficiency
level for the unit which is the basis of
the analysis. Hence, DOE has reduced
the compressor EER improvement
considered for this class from 20 percent
to 10.7 percent.

For the SCU-A-Small-B class, DOE
based the analysis on an ice maker
having a compressor with a rated EER
of 3.3 Btu/Wh. The analysis considered
use of an available compressor having a
rated EER of 4.6 Btu/Wh, a 39 percent
improvement. Compressors having both
these levels of EER exist, and hence the
39 percent improvement in EER from
3.3 to 4.6 can be achieved.

For the SCU-A-Large—B class, DOE
based the analysis on an ice maker
model having a compressor with a rated
EER of 4.68 Btu/Wh. DOE modeled the
baseline by considering a lower EER of
4.23 Btu/Wh. Compressors within the
appropriate capacity range at this EER
level do exist. The highest-EER
considered for this analysis is 5.2 Btu/
Wh, which is achieved by an available
compressor of appropriate capacity—
this represents 23 percent improvement
in EER, slightly less than the cited 25
percent. Compressors having both these
levels of EER considered in the analysis
exist, and hence the 23 percent
improvement in EER from 4.23 to 5.2
can be achieved.

In response to the NODA analysis for
equipment class SCU-A—Small-C, AHRI
noted that DOE increased the “percent
energy use reduction” from 8.5% in the
NOPR to 10.91% in the NODA for the
same design option, ‘“Changed
compressor EER from 4.7 to 5.5”. AHRI
requested that DOE provide justification
for this change. (AHRI, No. 128 at p.3)
In the NODA, DOE had calculated
continuous ice maker percentage
savings as 75% of the compressor
energy savings (0.75 x (1—4.7/5.5) =
0.109), rather than using the results of
the FREEZE model to represent the
compressor energy savings. However,
the ice maker upon which the SCU-A—
Small-C analysis was based has a
greater proportion of auger and fan
energy use than typical continuous
units. Hence, DOE agrees that an
increase in the savings projection to
10.9% is unrealistic, and has changed
the projection.

For the final rule analysis, DOE also
did not use the FREEZE model, and
instead assumed that the compressor
energy use reduction would be 5% less
than would be expected, based on the
EER increase. The compressor energy
use for the unit started at 72% of unit
energy use, and the design options
considered prior to consideration of the
improved-EER compressor already
reduced energy use to 90.7% of baseline
energy use. Hence, DOE recalculated the
savings for this design option as 0.95 x
(1-4.7/5.5) X 0.72 X 0.907 = 0.09 = 9%.

d. Evaporator

Follett commented that increasing the
length or width of continuous type
evaporators would increase cabinet size.
(Follet, Public Meeting Transcript, No.
70 at p. 90-91) Follett also commented
that increasing the height of the
continuous type evaporator is not
feasible because, in 75% of Follett’s
automatic commercial ice makers, the
evaporator is horizontal. Therefore, any
evaporator growth would increase the
icemaker footprint so that it could no
longer fit on standard beverage
dispensers. (Follett, No. 84 at p. 5-6)

DOE notes that it did not consider
evaporator size increase as a design
option for continuous ice makers in the
final rule engineering analysis.

In response to the NODA, AHRI noted
that IMH-W-Small—C units typically
use the same chassis as their IMH-A—
Small-B counterparts and should also
be considered as space constrained
units. Specifically, AHRI recommended
screening out the increased evaporator
size for this product class on the basis
that the chassis could not withstand the
corresponding 4-inch increase in width.
AHRI added that if evaporator size
increase option is kept for IMH-W-—
Small-C units, a more realistic cost
must be associated with this design
option. (AHRI, No. 128 at p. 2)

In response to AHRI’s comment, DOE
notes that the typical use of the same
cabinet as IMH-A-Small-B does not
mean there is no possible cabinet size
increase. Nevertheless DOE has
eliminated this design option step from
the analysis for the IMH-A-Small-C.
The evaporator size increase was
considered in the NOPR analysis in
conjunction with a condenser size
increase. In the final rule analysis, this
step in the analysis now considers only
the condenser size increase.

AHRI stated in its NODA comments
that an 18 percent size increase in
evaporator area cannot reasonably be
implemented in 22-inch IMH-A—-Small—
B units. (AHRI, No. 128 at p. 2). DOE
developed its 22-inch IMH-A—-Small-B
analysis by removing from the 30-inch
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chassis analysis for IMH-A—Small-B
those design options that would not fit
in a 22-inch chassis. The baseline
evaporator used in the model upon
which DOE based this analysis has a
plate area that is relatively small. Hence,
the 18 percent size increase can fit
within the chassis of a 22-inch unit. In
fact, the maximum-available 22-inch
unit of this class has an evaporator that
is somewhat larger than the largest
evaporator size considered for the
analysis. Hence, DOE concludes that it
did not consider excessive increase in
evaporator size for the 22-inch IMH-A—-
Small-B analysis.

In response to the NODA, Manitowoc
stated that for IMH—-A—-Small-B units, a
51% increase in evaporator surface area
is not always possible in the chassis
sizes used in the industry and
concluded that the max efficiency level
that should be considered is EL3.
(Manitowoc, No. 126 at p. 1)

DOE agrees that the design option
mentioned by Manitowoc, a 5