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Ener gy Conservation Program for Commrercial Equi pment:
Di stribution Transforners Energy Conservation Standards

AGENCY: O fice of Energy Efficiency and Renewabl e Energy, Departnent of
Ener gy.

ACTI ON: Notice of proposed rul enaki ng and public neeting.

SUMVARY: The Energy Policy and Conservati on Act (EPCA or the Act)

aut hori zes the Department of Energy (DCE or the Departnent) to

establ i sh energy conservation standards for various consumer products
and commercial and industrial equipnment, including those distribution
transforners for which DOE determ nes that energy conservation

st andards woul d be technol ogical |y feasible and economically justified,
and would result in significant energy savings. In this notice, the
Departnment is proposing energy conservation standards for distribution
transformers and i s announcing a public nmeeting.

DATES: The Departnment will hold a public neeting on Wednesday,

Sept ember 27, 2006, from9 a.m to 4 p.m, in Washington, DC. The
Department nust receive requests to speak at the public neeting before
4 p.m, Wednesday, Septenber 13, 2006. The Departnment must receive a
signed original and an el ectronic copy of statenments to be given at the
public meeting before 4 p.m, Wdnesday, Septenber 13, 2006.

The Departnment will accept comments, data, and information
regarding the notice of proposed rul emaki ng (NOPR) before and after the
public meeting, but no later than Cctober 18, 2006. See section VII,
"“Public Participation,'' of this NOPR for details.

ADDRESSES: The public neeting will be held at the U S. Departnent of
Energy, Forrestal Building, Room 1E245, 1000 | ndependence Avenue, SW,
Washi ngton, DC. (Pl ease note that foreign nationals visiting DOE
Headquarters are subject to advance security screening procedures,
requiring a 30-day advance notice. If you are a foreign national and
wish to participate in the workshop, please informDCE of this fact as
soon as possible by contacting Ms. Brenda Edwards-Jones at (202) 586-
2945 so that the necessary procedures can be conpleted.)

You may submit comments, identified by docket nunber EE-RM STD- 00-
550 and/or Regul atory Information Nunmber (RIN) 1904- AB08, by any of the
foll owi ng net hods:

Federal eRul emaking Portal: http://ww.regul ations. gov.

Fol l ow the instructions for submitting comrents.

E-mai |l : Transfornmer NOPR Conment @e. doe. gov. |nclude docket
nunber EE-RM STD- 00-550 and/or RIN 1904- AB08 in the subject line of the
nmessage.

Mai |l : Ms. Brenda Edwards-Jones, U. S. Departnent of Energy,
Bui | di ng Technol ogi es Program Mailstop EE-2J, NOPR for Distribution
Transforners Energy Conservation Standards, docket nunber EE-RM STD- 00-
550 and/ or RI' N 1904- AB0O8, 1000 I ndependence Avenue, SW, Wshi ngton, DC
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20585-0121. Pl ease submit one signed original paper copy.

Hand Delivery/ Courier: M. Brenda Edwards-Jones, U. S.
Department of Energy, Building Technol ogi es Program Room 1J-018, 1000
I ndependence Avenue, SW, Washi ngton, DC 20585. Tel ephone: (202) 586-
2945. Pl ease submit one signed original paper copy.

Instructions: Al submi ssions received nmust include the agency nane
and docket number or RIN for this rul emaking. For detailed instructions
on submitting coments and additional information on the rul emaking
process, see section VII of this docunment (Public Participation).

Docket: For access to the docket to read background docunents or
comments received, visit the U S. Departnment of Energy, Forresta
Bui | di ng, Room 1J-018 (Resource Room of the Buil ding Technol ogi es
Program, 1000 | ndependence Avenue, SW, Washi ngton, DC, (202) 586-
2945, between 9 a.m and 4 p.m, Mnday through Friday, except Federa
hol i days. Please call M. Brenda Edwards-Jones at the above tel ephone
nunber for additional information regarding visiting the Resource Room
Pl ease note: The Department's Freedom of |nfornmati on Readi ng Room
(formerly Room 1E-190 at the Forrestal Building) is no |onger housing
rul emaki ng material s.

FOR FURTHER | NFORMATI ON CONTACT: Antoni o Bouza, Project Manager, Energy
Conservation Standards for Distribution Transformers, Docket No. EE-RM
STD-00-550, U. S. Departnment of Energy, Energy Efficiency and Renewabl e
Ener gy, Building Technol ogi es Program EE-2J, 1000 | ndependence Avenue,
SW, Washi ngton, DC 20585-0121, (202) 586-4563, e-nail

Ant oni 0. Bouza@e. doe. gov.

Thomas B. DePriest, Esqg., U S. Departnent of Energy, Ofice of
General Counsel, GC-72, 1000 |Independence Avenue, SW, Wishi ngton, DC
20585, (202) 586-9507, e-mail: Thomms. Depri est @q. doe. gov.
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I. Summary of the Proposed Rule

Pursuant to the Energy Policy and Conservati on Act, as anended, the
Departnment is proposing energy conservation standards for |iquid-
i mer sed and nedi um vol tage, dry-type distribution transforners. The
Departnment believes these standards will achieve the maxi mum
i mprovenent in energy efficiency that is technol ogically feasible and
econom cally justified, and will result in significant energy savings.
In the advance notice of proposed rul enmaki ng (ANOPR) for distribution
transforners, the Departnment had al so conducted analysis on | ow
vol tage, dry-type distribution transformers. 69 FR 45376 (July 29,
2004). However, the Energy Policy Act of 2005 (EPACT 2005) established
energy conservation standards for | ow voltage, dry-type distribution
transforners. (42 U S. C. 6295(y)) Because of these anendments, DOE
renoved | owvoltage, dry-type distribution transformers--product class
3 (lowvoltage, dry-type, single-phase) and product class 4 (Il ow
vol tage, dry-type, three-phase)--fromthis rul emaking. Table I.1 shows
the proposed standard | evels for the product classes that are still
within the scope of this rul emaking

Table |.1.--Proposed Standard Levels for Distribution Transforners
Super cl asses- - product cl asses
(PC Proposed standard | evels
Liquid-imersed.............. Trial Standard Level 2.
Si ngl e- phase (PC 1)
Thr ee- phase (PC 2)

Medi um vol t age, dry-type..... Trial Standard Level 2

Si ngl e- phase, 25-45 kV
BIL (PC 5)

Thr ee- phase, 25-45 kV BIL
(PC 6)

Si ngl e-phase, 46-95 kV
BIL (PC7)

Thr ee- phase, 46-95 kV BIL
(PC 8)

Si ngl e- phase, >=96 kV BIL
(PC 9)

Thr ee- phase, >=96 kV BIL
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Note: PC stands for product class; kVis kilovolt; BIL is basic inpulse
i nsul ation |evel

Tables I1.1 and 11.2 show the specific efficiency levels for the
various kilovolt anpere (kVA) sizes, within each product class, that
reflect the Department's proposed standards.

The Department's anal yses indicate that the proposed standards,
trial standard level 2 (TSL2) for liquid-imrersed transforners and TSL2
for nediumvoltage, dry-type transfornmers, would save a significant
anount of energy--an estinmated 2.4 quads (quadrillion (1015)

British thermal units (BTU)) of cumul ative energy over 29 years (2010-
2038). This anpunt is roughly equal to the total energy consunption of
the Commonweal th of Virginia in 2001. The economic inpacts on
conmerci al consuners (i.e., the average life-cycle cost (LCC) savings)
are positive.

The national net present value (NPV) of TSL2 is $2.52 billion using
a seven-percent discount rate and $9.43 billion using a three-percent
di scount rate, cunulative from 2010 to 2073 in 2004%. This is the
estimated total value of future savings mnus the estinmated increased
equi pnent costs, discounted

[[ Page 44358]]

to the year 2004. Using a real corporate discount rate of 8.9 percent,
the Departnment estinmates the |iquid-inmersed and nmedi umvol tage, dry-
type distribution transformer industry's NPV to be $558 nmillion in
2004$%. The inpact of the proposed standard on |iquid-inmmersed
transfornmer manufacturers' industry net present value (INPV) is
expected to be between a 2.4 percent |loss and a 2.0 percent increase (-
$12.9 million to $10.7 nillion). The mediumvoltage, dry-type
transforner industry is estimated to | ose between 10.1 percent and 13.4
percent of its NPV (-$3.3 million to -$4.3 mllion) as a result of the
proposed standard. Based on the Departnent's interviews with the mgjor
manuf acturers of distribution transformers, DOE expects minimal plant
closings or |oss of enploynent as a result of the proposed standards.

The proposed standards will |ead to reductions in greenhouse gases,
resulting in cunul ative (undi scounted) em ssion reductions of 167.1
mllion tons (M) of carbon dioxide (CO2). Additionally, the
standards woul d generate 46.4 thousand tons (kt) of nitrogen oxides
(NOX) enissions reductions or a simlar anount of
NOX emi ssions all owance credits in areas where such
eni ssions are subject to em ssions caps. The Departnent expects the
energy savings fromthe proposed standards to elimnate the need for
approxi mately 11 new 400- megawatt (MAN power plants by 2038.

Therefore, the Department concludes that the benefits (energy
savi ngs, commercial consumer LCC savings, national NPV increases, and
enmi ssions reductions) to the Nation of the proposed standards outwei gh
their costs (loss of manufacturer NPV and conmercial consuner LCC
i ncreases for some users of distribution transformers). The Depart ment
concl udes that the proposed standards of TSL2 for |iquid-imersed and
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TSL2 for mediumvoltage, dry-type transfornmers are technologically
feasible and economically justified. At present, both |iquid-inmersed
and nmedi umvoltage, dry-type transforners are commercially avail abl e at
the TSL2 standard | evel

Il. Introduction
A. Consuner Overvi ew

The Departnent is proposing to set energy-efficiency standard
levels for distribution transfornmers as shown in Tables I1.1 and I1.2.
The proposed standard would apply to |iquid-inmersed and nedi um
vol tage, dry-type distribution transformers nanufactured for sale in
the United States, or inported to the United States, on or after
January 1, 2010. In preparing these tables, the Departnent identified
sone areas where the analytical methods used to develop the efficiency
values resulted in discontinuities in the table of efficiencies.
Generally, larger transformers will have greater efficiency than
smal l er transforners, all other factors being equal. Not all efficiency
ratings that result fromthe Departnent's analysis fit this pattern
The Departnment invites coment on all the efficiency ratings.

Table Il.1.--Proposed Standard Level, TSL2, for Liquid-Inmersed
Di stribution Transformers

Si ngl e- phase

Thr ee- phase
Ef fici ency

kVA Efficiency (9 kVA
(9
10, . 98. 40
15, 98. 36
15 98. 56
30, 98. 62
2D e 98. 73
A 98. 76
G 0 T 98. 85
7. e 98.91
B0, 98. 90
112.5. .. 99.01
745 T 99. 04
150. ..o 99. 08
100, . o 99. 10
225 e 99. 17
167, . 99. 21
300. ... e 99. 23
250, L 99. 26
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500. ... 99. 32
333, 99.31
750, ... 99. 24
500. ... 99. 38
1000. . ... o 99. 29
B67. . 99. 42
1500. . ... 99. 36
833, . 99. 45
2000. . ... . 99. 40
2500. ... .. 99. 44

Note: All efficiency values are at 50 percent of naneplate-rated | oad, determ ned
according to the DCE Test -
Procedure. 10 CFR Part 431, Subpart K, Appendix A, 71 FR 24972.

Table I1.2.--Proposed Standard Level, TSL2, for Medium
Vol tage, Dry-Type Distribution Transformers

20-45 kV 46-95 kV
46-95 kV >=96 kV
BIL kVA efficiency ef ficiency >=96 kV

20-45 kV efficiency ef ficiency efficiency kVA

(%9 (%9 efficiency (%
(% (% (9
15, 98. 10 97.86 ...............
15, ... . 97.50 97.19 ..............
2D 98. 33 98.12 ... ... ... ...
30, ... 97. 90 97.63 ..............
3. 5. e 98. 49 98.30 ...............
45, . 98. 10 97.86 ..............
B0, e 98. 60 98.42 ... ... ...
75, 98. 33 98.12 ..............
45 T 98. 73 98. 57 98. 53
112.5............... 98. 49 98.30 ..............
100. . ..o 98. 82 98. 67 98. 63
150, ... ... .o 98. 60 98.42 ..............
167, 98. 96 98. 83 98. 80
225, . 98.73 98. 57 98. 53
250, .. 99. 07 98. 95 98.91
300. ... 98. 82 98. 67 98. 63
333, 99. 14 99. 03 98. 99
500. .......... ... 98. 96 98. 83 98. 80
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500. .. .. 99. 22 99. 12 99. 09
750. . ... 99. 07 98. 95 98.91
667. .. . 99. 27 99. 18 99. 15
1000................ 99. 14 99. 03 98. 99
833, . 99.31 99. 23 99. 20
1500................ 99. 22 99. 12 99. 09

Note: BIL neans basic inpulse insulation |evel
Note: All efficiency values are at 50 percent of naneplate rated | oad, determ ned
according to the DOE Test-Procedure. 10 CFR Part 431, Subpart K

Appendi x A, 71 FR 24972.

B. Authority

Title Il of EPCA sets forth a variety of provisions designed to
i mprove energy efficiency. Part B of Title Il (42 U S C. 6291-6309)
provi des for the Energy Conservation Program for Consuner Products
other than Autonobiles. Part C of Title Il1l (42 U S C. 6311-6317)
establishes a simlar programfor ~“Certain Industrial Equipnent,'' and
includes distribution transformers, the subject of this rul emaking. The
Departnment publishes today's NOPR pursuant to Part C of Title III,
whi ch provides for test procedures, |abeling, and energy conservation
standards for distribution transformers and certain other products, and
aut hori zes DOE to require information and reports from nmanufacturers.
The distribution transformer test procedure appears in Title 10 Code of
Federal Regul ations (CFR) Part 431, Subpart K, Appendix A, 71 FR 24972.

EPCA contains criteria for prescribing new or anended energy
conservation standards. The Departnent mnust prescribe standards only
for those distribution transformers for which DOE: (1) Has detern ned
that standards woul d be technol ogically feasible and economically
justified and would result in significant energy savings, and (2) has
prescribed test procedures. (42 U S.C. 6317(a)) Moreover, as indicated
above, the Departnent anal yzed whether today's proposed standards for
distribution transformers will achieve the maxi muminprovenent in
energy efficiency that is technologically feasible and econonically
justified. (See 42 U. S.C. 6295(0)(2)(A), 6316(a), and 6317(a) and (c))
In addition, DOE will decide whether today's proposed standard is
econom cally justified, after receiving comments on the proposed
standard, by determi ning whether the benefits of the standard exceed
its costs. The Departnent will nake this determ nation by considering
to the greatest extent practicable, the follow ng seven factors which
are set forth in 42 U S.C. 6295(0)(2)(B)(i):

(1) The economnic inpact of the standard on manufacturers and
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consuners of the products subject to the standard;

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

(3) The total projected anmbunt of energy savings likely to
result directly fromthe inposition of the standard;

(4) Any lessening of the utility or the perfornance of the
products likely to result fromthe inposition of the standard;

(5) The inpact of any |essening of conpetition, as deternined in
witing by the Attorney General, that is likely to result fromthe
i nposition of the standard

(6) The need for national energy conservation; and

(7) Oher factors the Secretary considers rel evant.

In devel opi ng energy conservati on standards for distribution
transforners, DOE is al so applying certain other provisions of 42
U S.C. 6295. First, the Departnment will not prescribe a standard for
the product 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 type (or class) of this
product with perfornmance characteristics, features, sizes, capacities,
and volunme that are substantially the sane as those generally avail able
inthe United States. (See 42 U.S.C. 6295(0)(4))

Second, DCE is applying 42 U S.C. 6295(0)(2)(B)(iii), which
establ i shes a rebuttable presunption that a standard is economically
justified if the Secretary finds that “~“the additional cost to the
consuner of purchasing a product conplying with an energy conservation
standard level will be less than three tines the value of the energy *
* * savings during the first year that the consumer will receive as a
result of the standard, as cal cul ated under the applicable test
procedure * * *'' The rebuttabl e-presunption test is an alternative
path to establishing econonmic justification

Third, in setting standards for a type or class of equi pnent that
has two or nmore subcategories, DOE will specify a different standard
| evel than that which applies generally to such type or class of
equi pnent for any group of products " “which have the sane function or
intended use, if * * * products within such group--(A) consune a
different kind of energy fromthat consumed by other covered products
wi thin such type (or class); or (B) have a capacity or other
performance-rel ated feature which other products within such type (or
class) do not have and such feature justifies a higher or |ower
standard'' than applies or will apply to the other products. (See 42
U S.C 6295(g)(1)) In deternining whether a performance-related feature
justifies such a different standard for a group of products, the
Department considers such factors as the utility to the consuner of
such a feature and ot her factors DOE deens appropriate. Any rule
prescribing such a standard will include an explanation of the basis on
whi ch DCE est abli shed such higher or lower level. (See 42 U.S.C
6295(q) (2))

Federal energy efficiency requirements for equi pnment covered by 42
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U S.C. 6317 generally supersede State |laws or regul ati ons concer ni ng
energy conservation testing, |abeling, and standards. (42 U S. C
6297(a)-(c) and 42 U.S.C. 6316(a)) The Departnent can, however, grant
wai vers of preenption for particular State |laws or regulations, in
accordance with the procedures and other provisions of section 327(d)
of the Act. (42 U S.C. 6297(d) and 42 U.S.C. 6316(a))

C. Background

1. Current Standards

Presently, there are no national energy conservation standards for
the liquid-inrersed and nedi umvol tage, dry-type distribution
transforners covered by this rul emaki ng. However, on August 8, 2005,
EPACT 2005 established energy conservation standards for |owvoltage,
dry-type distribution transformers that

[ [ Page 44360]]

will take effect on January 1, 2007. (42 U.S.C. 6295(y))
2. History of Standards Rul enaking for Distribution Transforners

On Cctober 22, 1997, the Secretary of Energy published a notice
stating that the Department "~ has determ ned, based on the best
information currently avail able, that energy conservation standards for
electric distribution transforners are technol ogically feasible,
econom cally justified and would result in significant energy
savings.'' 62 FR 54809.

The Secretary's determ nation was based, in part, on anal yses
conducted by the Departrment's Oak Ridge National Laboratory (ORNL). In
July 1996, ORNL published a report entitled Determ nation Anal ysis of
Energy Conservation Standards for Distribution Transformers, ORNL-6847
whi ch assessed options for setting energy conservation standards. That
report was based on information from annual sales data, average |oad
data, and surveys of existing and potential transformer efficiencies
obt ai ned from several organizations.

In Septenber 1997, ORNL published a second report entitled
Suppl enent to the “~“Determination Analysis'' (ORNL-6847) and NEMA
Efficiency Standard for Distribution Transformers, ORNL-6925. This
report assessed the suggested efficiency |levels contained in the then-
new y published National Electrical Mnufacturers Association (NEMA)

St andards Publication No. TP 1-1996, Cuide for Determ ning Energy

Efficiency for Distribution Transforners, along with the efficiency

| evel s previously considered by the Departnent in the deternination

study.\1\ In its supplenental assessment, ORNL-6925, the ORNL research

team used a nore accurate anal ytical nodel and better transforner

mar ket and | oadi ng data devel oped follow ng the publication of ORNL-

6847. Downl oadabl e versions of both ORNL reports are available on the

DOE Wb site at:

http://ww. eere. energy. gov/ buil di ngs/ appliance_standards/ commercial /distribution_transforners. htmn

\1\ Note: NEMA | ater updated TP 1 in 2002 (NEMA TP 1-2002), in
which it increased some of the efficiency levels. The | atest version
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of TP 1 is available at the NEMA Wb site: http://ww. nema. org/stds/tpl. cf n¥downl oad

As a result of its positive determ nation, the Departnment devel oped
the Franework Docurnent for Distribution Transforner Energy Conservation
St andar ds Rul emaki ng in 2000, describing the procedural and anal ytic
approaches the Departnment anticipated using to evaluate the
establ i shnent of energy conservation standards for distribution
transforners.\2\ This docunent is also available on the aforenentioned
DOE Wb site. On Novenber 1, 2000, the Departnment held a public neeting
on the Framework Document to discuss the proposed anal ytical frameworKk.
Manuf acturers, trade associations, electric utilities, environnental
advocates, regulators, and other interested parties attended the
Franmewor k Docunent meeting. The major issues discussed were: Definition
of covered transforner products, definition of product classes,
possible proprietary (patent) issues regardi ng anmorphous nmaterial, ties
bet ween efficiency inprovenents and installation costs, baseline and
possi bl e higher efficiency |levels, base case trends (i.e., trends
absent regulation), transformer costs versus transformer prices,
appropriate LCC subgroups, LCC nethods (e.g., total owning cost (TOQ)),
|l oading levels, utility inpact analysis vis-a-vis deregul ation, scope
of environnental assessnent, and harnoni zati on of standards with other
countri es.

\'2\ The Departnent published a notice of availability of the
Framewor k Docunent in the Federal Register. 65 FR 59761 (Cctober 6,
2000). The Framework Docunent itself is available on the DOE Wb
site:
http://ww. eere. energy. gov/ bui |l di ngs/ appl i ance_st andar ds/ conmer ci al / pdf s/trans_f ramewor k. pdf

St akehol der comments subnitted during the Framework Docunent
conment period el aborated on the issues raised at the neeting and al so
addressed the followi ng issues: Options for the screening anal ysis,
approaches for the engi neering analysis, discount rates, electricity
prices, the nunber and basis for the efficiency levels to be anal yzed,
the national energy savings (NES) and NPV anal yses, the analysis of the
effects of a potential standard on enploynent, the manufacturer inpact
analysis (MA), and the timng of the anal yses.

As part of the information gathering and sharing process, the
Department net with manufacturers of |iquid-inmersed and dry-type
distribution transformers during the first quarter of 2002. The
Department net with conpanies that produced all types of distribution
transforners, ranging fromsmall to |arge manufacturers, and including
both NEMA and non- NEMA nenbers. The Departnent had three objectives for
these nmeetings: (1) Solicit feedback on the nethodol ogy and findi ngs
presented in the draft engineering anal ysis update report that the
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Department posted on its Wb site Decenber 17, 2001, (2) obtain
informati on and comments on production costs and manufacturing
processes presented in the draft engineering analysis update report,
and (3) provide to manufacturers an opportunity, early in the
rul emaki ng process, to express specific concerns to the Departnent.
Seeking early and frequent consultation w th stakehol ders, the
Department posted draft reports on its website as it prepared for the
publication of the ANOPR The reports included draft screening analysis
findings, and draft engineering analysis and LCC anal ysis reports on 50
kVA singl e-phase, |iquid-imersed, pad-nounted transformers and 300 kVA
t hree- phase, nmediumvoltage, dry-type transformers. The Departnent al so
held a live, online Wb cast on Cctober 17, 2002, giving an overvi ew of
the LCC analysis and a tutorial on the use of the LCC spreadsheet. The
Department received conments from stakeholders on all the draft
publications, which helped inprove the quality of the analysis included
in the ANOPR published on July 29, 2004. 69 FR 45376.
In the ANOPR, the Departnent invited stakeholders to conment on the
following key issues: Definition and coverage, product classes,
engi neering anal ysis inputs, design option conbinations, the 0.75
scaling rule, nodeling of transforner load profiles, distribution chain
mar kups, discount rate selection and use, baseline determnination
t hrough purchase evaluation fornulae, electricity prices, load growh
over time, life-cycle cost subgroups, and utility deregul ation inpacts.
In preparation for the Septenber 28, 2004, ANOPR public neeting,
the Departnment held a Wb cast on August 10, 2004, to acquaint
st akehol ders with the anal ytical tools (spreadsheets) and other
mat eri al published the previous nonth. During the ANOPR conment peri od,
whi ch ended on Novenber 9, 2004, stakeholders submtted coments on the
13 issues listed above, as well as on other issues. These comments are
di scussed in section IV of this NOPR
On August 5, 2005, the Departnent posted on its Wb site severa
draft NOPR anal yses for early public review, including draft technica
support docunent (TSD) chapters on the engi neering analysis, the energy
use and end-use | oad characterization, the markups for equi pnent price
determ nation, the LCC and payback period anal yses, the shipnments
anal ysi s, the national inpact analysis, and the M A The Departnent
al so posted draft NOPR spreadsheets for the engineering
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anal ysi s, LCC analysis, national inpact analysis, and MA on its Wb
site.

On August 8, 2005, President Bush signed into | aw EPACT 2005,
Public Law 109-58. Section 135(c)(4) of this Act establishes m ni num
efficiency levels for |owvoltage, dry-type transforners manufactured,
or inported into the U S., on or after January 1, 2007. (42 U S.C
6295(y)) The levels are those appearing in Table 4-2 of NEMA TP 1-2002
Gui de for Determning Energy Efficiency for Distribution Transformers.
The Departnment incorporated this standard along with efficiency
standards for several other products and equi pnment in a Federa
Regi ster Notice. 70 FR 60407 (Cctober 18, 2005). Because EPACT 2005
establ i shed standards for |ow voltage, dry-type distribution
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transforners, the Departnent is no |onger considering standards for the
singl e- and three-phase, |owvoltage dry-type distribution transformers
in this rul enaking.

In conjunction with this NOPR, the Departnent al so published on its
website the conplete TSD and several spreadsheets. The TSD contai ns
techni cal docunentation of each anal ysis conducted under this
rul emaki ng, providing specific informati on on the nethodol ogy and
results. The spreadsheets, discussed in the relevant TSD chapters,
represent the analytical tools and results that support today's
proposed rul e. The engi neering anal ysis spreadsheets represent the
Departnment's desi gn dat abase, providing the cost-efficiency
relationships for the 10 specific distribution transformer units
anal yzed--five |iquid-inmrersed and five mediumvol tage, dry-type units.
The LCC spreadsheet cal cul ates the LCC and payback periods at six
standard levels for these representative units. The national inpact
anal ysi s spreadsheet tool calculates inpacts of efficiency standards on
distribution transformer shiprments, as well as the NES and NPV of the
standard | evel s considered. The M A spreadsheet eval uates the financia
i npact of standards on distribution transformer manufacturers. Al of
these spreadsheet tools are posted on the Departnent's Wb site, along
with the conmplete NOPR TSD, at http://ww. eere. energy.gov/ buildings/

appl i ance--standards/ commercial/ distribution-- transformers--draft --
anal ysi s--nopr. htm .
3. Process | nprovenent

The "~ " Process Rul e, Procedures, Interpretations and Policies for
Consi deration of New or Revised Energy Conservation Standards for
Consumer Products, Title 10 CFR Part 430, Subpart C, Appendi x A,
applies to the devel opment of energy-efficiency standards for consuner
products. Wile distribution transformers are considered a commerci a
product, the Departnment decided to apply some of the provisions of the
"“Process Rule'' to this rul emaking

In today's notice, the Departnent describes the framework and
met hodol ogi es for devel opi ng the proposed standards. The franework and
met hodol ogi es reflect inprovenments nade, and steps taken, in accordance
with the Process Rule, including DOE' s use of econonic nodels and
anal ytical tools. Since the rul emaki ng process is dynamic, if timely
new data, nodels, or tools that enhance the devel opment of standards
beconme avail able, the Departnent will incorporate theminto the
r ul emaki ng.

Il'l. General Discussion
A. Test Procedures

Section 7(b) of the Process Rule requires that the Departnent
propose necessary nodifications to the test procedure for a product
before i ssuing a NOPR concerning efficiency standards for that product.
Section 7(c) of the Process Rule states that DOE will issue a final
nodi fied test procedure prior to issuing a proposed rule for energy
conservation standards. The test procedure for distribution
transforners was published as a final rule on April 27, 2006. 71 FR
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B. Technol ogi cal Feasibility

1. Genera

The Departnment considers design options technologically feasible if
they are in use by the respective industry or if research has
progressed to the devel opnment of a working prototype. The Process Rul e
sets forth a definition of technological feasibility as foll ows:

" Technol ogi es incorporated in conmercially available products or in
wor ki ng prototypes will be considered technologically feasible.'' 10
CFR Part 430, Subpart C, Appendix A, section 4(a)(4)(i).

In each standards rul enaki ng, the Departnent conducts a screening
anal ysi s, which is based on information gathered regardi ng existing
technol ogy options and prototype designs. In consultation with
manuf act urers, design engi neers, and other stakehol ders, the Departnent
devel ops a list of design options for consideration in the rul enaking.
Once the Departnment has determ ned that a particul ar design option is
technol ogically feasible, it then further eval uates each design option
in light of the other three criteria in the Process Rule. 10 CFR Part
430, Subpart C, Appendix A, section 4(a)(3) and (4). The three
additional criteria are: (a) Practicability to manufacture, install, or
service, (b) adverse inpacts on product utility or availability, or (c)
health or safety concerns that cannot be resolved. 10 CFR Part 430,
Subpart C, Appendix A, section 4(a). Al design options that pass these
screening criteria are candidates for further assessnent.

As discussed in the ANOPR for this rul emaking, the Department is
not considering the follow ng design options because they do not neet
one or nore of the screening criteria: Silver as a conductor material
hi gh-t enperature superconductors, anorphous core naterial in stacked
core configuration, carbon conposite materials for heat renoval, high-
tenmperature insulating material, and solid-state (power electronics)
technol ogy. 69 FR 45387. For the NOPR, there were no changes to the
list of technol ogy options screened out of the ANOPR anal ysis.

Di scussion of the application of the screening analysis criteria to the
desi gn options appears in Chapter 4 of the TSD

The Department believes that all of the efficiency |evels eval uated
in today's notice are technologically feasible. The technol ogies
incorporated in the transforner design database have all been used (or
are being used) in comrercially avail abl e products or working
prototypes. The designs all incorporate core steel and conductor types
that are commercially available in today's transforner materials supply
market. Any one manufacturer may not be using all the materials
consi dered by the Departnent for a given nodel analyzed, but these
materials could be purchased fromnultiple suppliers today if design
changes warranted it.

In addition, to prepare transforner designs for eval uation, DOE
used transforner design software that is also used by manufacturers in
the U S. and abroad. The Departnent evaluated the transformer design
software by conparing the software's designs agai nst six transforners
it purchased, tested, and disassenbled. For these units, the software
accurately predicted the performance and nmanufacturer selling prices
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when using the sane material cost, |abor cost, and manufacturer markup
assunptions that were used in the engineering analysis for the NOPR
(see TSD Chapter 5, section 5.7).

For liquid-imrersed distribution transformers, the designs prepared
by the software were all wound-core designs. The |east efficient design
used M6 core steel and the nost efficient used anorphous material. Al
desi gns
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contained in the Departnent's design database could be built today. For
medi um vol t age, dry-type transforners, DOE used commercially avail abl e
core steels, ranging from M through donmain-refined 9-mi| (0.009 inch)
hi gh permeability, grain-oriented steel (HO DR). Core-construction
techni ques included butt-lap, mtered, and cruci formconstruction. The
conductors and insulation types used were all conventional, and are
comercially available in distribution transforners today. Thus, the
Departnment believes that all the efficiency |evels discussed in today's
proposed rul e are technologically feasible
2. Maxi mum Technol ogi cal | y Feasi bl e Level s

I n devel opi ng today's proposed standards, the Departnent foll owed
the provisions of 42 U S.C. 6295(p)(2), which states that, when the
Depart ment proposes to adopt, or to decline to adopt, an amended or new

standard for each type (or class) of covered product, ~“the Secretary
shal | deternine the maxi mum i nprovenent in energy efficiency or maxinmm
reduction in energy use that is technologically feasible.'' The

Department determ ned the maxi mum technol ogically feasible (° max-
tech'') efficiency level in the engineering analysis (see TSD Chapter
5) using the nost efficient materials not screened out and applying
design paraneters that drove the transforner design software to create
designs at the highest efficiencies achievable. The Departnment then
used these highest-efficiency designs to establish the max-tech |eve
for the LCC analysis (see TSD Chapter 8). In the national inpact

anal ysis (see TSD Chapter 10), the Departnent then scal ed these nmax-
tech efficiencies to the other kVA ratings within a given design line,
establ i shing max-tech efficiencies at all the distribution transforner
kVA ratings. Tables Il11.1 and II1.2 provide the conplete |ist of max-
tech efficiency | evels considered for all kVA ratings within each
product cl ass.

Table I11.1.--Max-Tech Levels for Liquid-Imersed Distribution
Transforners

Effici ency
kVA Efficiency (9 kVA

(%
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10. . 99. 32
15 99.31
I 99. 39
30, 99. 42
2 99. 46
S 99. 47
37, . 99.51
1. 99. 54
50, . 99. 59
112.5. . 99. 58
TS 99. 59
150. . ..o 99. 61
100. . . 99. 62
225, 99. 65
167, . 99. 66
300, ... 99. 67
250. ... 99.70
500. ... . 99.71
333, 99.72
750, .. 99. 66
500. ... 99.75
1000. . ... 99. 68
B67. 99. 77
1500. . ... 99.71
833, 99.78
2000. . ... 99.73
2500. . ... 99.74

Note: All efficiency values are at 50 percent of naneplate rated |oad, deternined
according to the DOE Test -
Procedure. 10 CFR Part 431, Subpart K, Appendix A, 71 FR 24972.

Table I11.2.--Max. -Tech Levels for Medi um Vol t age,
Dry-Type Distribution Transforners

20-45 kV 46- 95 kV
20- 45 kV 46- 95 kV >=96 kV
BIL kVA efficiency ef ficiency >=96 kV (%
kVA ef ficiency efficiency efficiency
(9 (9
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15 99. 05 98.54 ...
15, 98. 75 98.08 ..............
25, 99. 17 98.71 ...
300 .. 98. 95 98.38 .......... ...
37. 5. 99. 25 98.84 ........ . ... ..
45, 99. 05 98.54 ......... ... ..
50. . 99. 30 98.92 ...
75, 99. 17 98.71 ... ...
4= 99. 37 99. 02 99. 22
112.5..... ...l 99. 25 98.84 ..............
100. ... o 99. 41 99. 09 99. 28
150. . ... .ol 99. 30 98.92 .......... ...
167. . . 99. 48 99. 20 99. 36
225. ... 99. 37 99. 02 99. 22
250. ... 99. 42 99. 42 99. 42
300, ... 99. 41 99. 09 99. 28
333, 99. 46 99. 46 99. 46
500........... ... ... 99. 48 99. 20 99. 36
500. ... . 99.51 99.51 99. 52
750, ... 99. 42 99. 42 99. 42
667. ... 99.54 99. 54 99.55
1000................ 99. 46 99. 46 99. 46
833, . 99. 57 99. 57 99. 57
1500................ 99.51 99.51 99. 52
2000.............. .. 99.54 99. 54 99. 55
2500....... ... ... 99. 57 99. 57 99. 57

Note: BIL nmeans basic inpulse insulation |evel.
Note: All efficiency values are at 50 percent of naneplate rated | oad, determ ned
according to the DCOE Test-Procedure. 10 CFR Part 431, Subpart K

Appendi x A; 71 FR 24972.
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C. Energy Savings

One of the criteria that govern the Department's adoption of
standards for distribution transformers is that the standard nust
result in ““significant'' energy savings. (42 U S.C. 6317(a)) Wile the
term “significant'' is not defined by EPCA, a U S. Court of Appeals,
in Natural Resources Defense Council v. Herrington, 768 F.2d 1355, 1373
(D.C. Gr. 1985), indicated that Congress intended "“significant''
energy savings in a simlar context in Section 325 of the Act to be
savings that were not ““genuinely trivial.'' The energy savings for all
of the trial standard |levels considered in this rul enaking are
nontrivial, and therefore the Departnent considers them  “significant"''
as required by 42 U.S. C. 6317.
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D. Econom c Justification

As noted earlier, EPCA provides seven factors to be evaluated in
det erm ni ng whet her an energy conservati on standard for distribution
transforners is economically justified. The follow ng di scusses how t he
Department has addressed each of those seven factors thus far in this
rul emaki ng. (42 U.S. C. 6295(0)(2)(B)(i))

1. Econonic |npact on Manufacturers and Comercial Consumners

The Process Rul e established procedures, interpretations, and
policies to guide the Departnent in the consideration of new or revised
appliance efficiency standards. The provisions of the rule have direct
bearing on the inplenentation of the MA First, the Departnment used an
annual - cash-fl ow approach in determ ning the quantitative inpacts of a
new or amended standard on nmanufacturers. This included both a short-
term assessnent based on the cost and capital requirenments during the
peri od between the announcenent of a regulation and the time when the
regul ation cones into effect, and a | ong-term assessnment. | npacts
anal yzed include industry NPV, cash flows by year, changes in revenue
and i ncone, and other neasures of inpact, as appropriate. Second, the
Departnment anal yzed and reported the inpacts on different types of
manuf acturers, with particular attention to inpacts on snal
manuf acturers. Third, the Department considered the inpact of standards
on donestic manufacturer enployment, manufacturing capacity, plant
closures, and |loss of capital investnment. Finally, the Department took
into account cunul ative inpacts of different DOE regul ati ons on
manuf act urers.

For commercial consuners, measures of economc inpact are the
changes in installed (first) cost and annual operating costs. To assess
the inpact on first cost, the Departnment considered the percent
increase in the consuner equi pment cost before installation. To assess
the inpact on life-cycle costs, which include both consumer equi prent
costs and annual operating costs, the Departnment conducted an LCC
anal ysi s of the equi pment at each candi date standard | evel (CSL) (see
bel ow) .

2. Life-Cycle Costs

The LCC is the sum of the purchase price, including the
installation, and the operating expense--including operating energy
consunption, maintenance, and repair expenditures--discounted over the
lifetine of the equipnent. To determ ne the purchase price including
installation, DOE estimated the nmarkups that are added to the
manuf acturer selling price by distributors and contractors, and
estimated installation costs froman anal ysis of transformer
installation cost estimates for a wide range of weights and sizes. The
Department assunmed that mai ntenance and repair costs are not dependent
on transformer efficiency. In estimating operating energy costs, DOE
used the full range of comrercial consuner margi nal energy prices,
whi ch are the energy prices that correspond to incremental changes in
ener gy use.

For each distribution transformer representative unit, the
Department cal cul ated both LCC and LCC savings from a base-case
scenario for six candidate standard efficiency |levels. The six
candi date standard | evel s were chosen to correspond to the foll ow ng:
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NEMA TP 1-2002;
\1/3\ of efficiency difference between TP 1 and mi ni mum
LCC;
\2/3\ of efficiency difference between TP 1 and mi ni mum
LCC,
M ni mum LCC,
Maxi mum ener gy savings with no change in LCC, and
Maxi mum t echnol ogi cal | y feasible
In order to calculate the appropriate efficiency |evels for kVA
ratings that were not analyzed (i.e., all the kVA ratings other than
the ten representative units), the Departnent applied a scaling rule to
extrapolate the findings on the ten representative units to these other
ratings. For information on the scaling rule, see section IV.B.1 and
TSD Chapter 5, section 5.2.2
The Department presents the cal cul ated LCC savings as a
distribution, with a mean val ue and range. The Departnent used a
di stribution of consunmer real discount rates for the calculations, with
mean val ues ranging from3.3 to 7.5 percent, specific to the cost of
capital faced by purchasers of the representative units. Chapter 8 of
the TSD contains the details of the LCC cal cul ations. The LCC is one of
the factors DOE considers in deternining the econonic justification for
a new or amended standard. (See 42 U S.C. 6295(0)(2)(B)(i)(I1))
3. Energy Savings
Whil e significant conservation of energy is a separate statutory
requi rement for inposing an energy conservation standard, in
determ ning the economc justification of a standard, the Depart nment
considers the total projected energy savings that are expected to
result directly fromthe standard. (See 42 U.S.C.
6295(0) (2)(B)(i)(111)) The Departnment used the NES spreadsheet results
inits consideration of total projected savings. The savings figures
are discussed in section V.A 3 of this notice.
4. Lessening of Utility or Performance of Equi pnent
In establishing classes of products, and in eval uating design
options and the inpact of potential standard |evels, the Departnent
avoi ded having new standards for distribution transforners that |essen
the utility or performance of the equipnent under consideration in this
rul emaki ng. None of the proposed trial standard |evels reduces the
utility or performance of distribution transforners. (See 42 U.S.C
6295(0)(2)(B)(i)(1V)) The Departnent's engi neering options do not
change the utility and performance of distribution transforners. The
i npact of any increase in transforner wei ght associated with efficiency
i nprovenments is captured by the econonic analysis. Specifically,
installation costs for pole-nmounted transforners include estinmates of
stronger pol e and pol e change-out costs that may be incurred with
heavi er, nore efficient transforners.
5. I npact of Any Lessening of Conpetition
The Department considers any | essening of conpetition that is
likely to result from standards. Accordingly, DOE has witten to the
Attorney General to request that the Attorney Ceneral transmit to the
Secretary, not later than 60 days after the publication of this
proposed rule, a witten determination of the inpact, if any, of any
| essening of conpetition likely to result fromthe proposed standard,
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together with an analysis of the nature and extent of such
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i npact. (See 42 U S.C. 6295(0)(2)(B)(i)(V) and (B)(ii))
6. Need of the Nation To Conserve Energy

The non-nonetary benefits of the proposed standard are likely to be
reflected in inprovenents to the security and reduced reliability costs
of the Nation's energy system-nanely, reductions in the overall denand
for energy will result in reduced costs for maintaining reliability of
the Nation's electricity system The Departnment conducts a utility
i mpact analysis to show the reduction in installed generation capacity
requi renents. Reduced power denmand (i ncludi ng peak power denand)
general ly reduces the costs of nmaintaining the security and reliability
of the energy system

The Departnment has deternined that today's proposed standard shoul d
result in reductions in greenhouse gas eni ssi ons. The Depart nment
quantified a range of prinmary energy conversion factors and esti mated
the emi ssions reductions associated with the generation di splaced by
energy-efficiency standards. The environnmental effects fromeach tria
standard |l evel for this equipnent are reported in the TSD environnenta
assessnent. (See 42 U.S.C. 6295(0)(2)(B)(i)(Vl))
7. Other Factors

The Secretary of Energy, in determ ning whether a standard is
econom cally justified, considers any other factors that the Secretary
deenms to be relevant. (See 42 U S.C. 6295(0)(2)(B)(i)(VIl)) For today's
proposed standard, the Secretary took into consideration a factor
relating to several comrents received at the ANOPR public mneeting,
during the conment period following the nmeeting, and in the MA
interviews. Stakehol ders expressed concern about the increasing cost of
raw materials for building transforners, the volatility of materi al
prices, and the cumul ative effect of material price increases on the
transforner industry (see section IV.B.2, Engineering Analysis Inputs).
The Departnment conducted suppl ementary engi neering and LCC anal yses
using first-quarter 2005 material prices and considered the inpacts on
LCC savi ngs and payback periods when eval uating the appropriate
standard levels for liquid-imersed and nmedi umvol tage, dry-type
distribution transformers. The results of the engineering and LCC
anal yses for the first-quarter 2005 material pricing analysis are in
TSD Appendi x 5C.

I V. Methodol ogy and Di scussi on of Conmments
A. Market and Technol ogy Assessment

1. Product C asses

In general, when evaluating and establishing energy-efficiency
standards, the Departnent divides covered products into classes by: (a)
The type of energy used, or (b) capacity, or other perfornmance-rel ated
features, such as those that affect both consuner utility and
efficiency. Different energy-efficiency standards may apply to
di fferent product classes. As discussed in the ANOPR, the Depart nent
recei ved sone gui dance from stakehol ders on establishing appropriate
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product classes for the population of distribution transforners. 69 FR
45385. Originally, the Departnent created 10 product classes, dividing
up the popul ation of distribution transforners by:

Type of transforner insulation--1liquid-imersed or dry-
type;

Nurmber of phases--single or three;

Vol tage cl ass--1ow or nedium (for dry-type units only);
and

Basi c inpul se insulation |evel (for nediumvoltage, dry-
type units only).

EPACT 2005 incl udes provisions establishing energy conservation
standards for two of the Departnent's product classes (PC3, |ow
vol t age, single-phase, dry-type and PC4, |owvoltage, three-phase, dry-
type). (42 U S.C. 6295(y)) Wth standards thereby established for |ow
vol tage, dry-type distribution transformers, the Departnent is no
| onger considering these two product classes for standards. Table IV.1
presents the eight product classes that remain within the scope of this
r ul emaki ng.

Table 1V.1.--Distribution Transfornmer
Product C asses for the NOPR

PC No. * I nsul ation Vol t age
Phase BIL rating kVA range
PCL. .. Liquid-Imrersed...... ... ... . .. . ...
Single...... ... .. . . . L 10- 833 kVA.
PC2. . Liquid-Imrersed...... ... ... . ... ...
Three. ..o 15- 2500 kVA.
PCS. . Dry-Type............. Medium..............
Single............... 20-45 kV BIL......... 15- 833 kVA.
PCB. .. Dry-Type............. Medium..............
Three................ 20-45 kV BIL......... 15- 2500 kVA.
PCT. . Dry-Type............. Medium..............
Single............... 46-95 kV BIL......... 15- 833 kVA.
PC8. . . Dry-Type............. Medium..............
Three................ 46-95 kV BIL......... 15- 2500 kVA.
PCO. .. Dry-Type............. Medium..............
Single............... >=96 kV BIL.......... 75-833 kVA.
PC1O. . ... Dry-Type............. Medium..............
Three................ >=96 kV BIL.......... 225- 2500 kVA.

*Not e: Although the PC3 and PC4 product classes are no longer included in this
rul emaki ng, for consistency with prior material published under this

rul emaki ng, the Department has not renunbered the Iiquid-inmersed and nedi um
vol tage, dry-type product classes that remain.

DCE received no conments that requested nodifications to the
Department's product classes as proposed in the ANOPR However, Howard
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Industries commented that it supported the independent categorization
of liquid-imersed and dry-type transformers. It pointed out that the
applications and type of custoners for these two types of transforners
can vary widely. (Howard, No. 70 at p. 2) The Departnent agrees wth
this comment and continues to treat |iquid-inmersed and dry-type
transforners separately in its analysis

Concerning the use of three basic inpulse insulation |evel (BIL)
groupi ngs for nediumvoltage, dry-type transforners, Federal Pacific
Transfornmer (FPT) noted that BIL |evels do affect cost and efficiency,
and agreed that DOE should conduct its analysis by BIL grouping. It
commented that the efficiency |evels should be nodel ed according to the
BIL |l evels as nuch as possible. (FPT, No. 64 at p. 3) NEMA conment ed
that it was willing to change the BIL groupings in TP 1-2002 fromtwo
to three, so TP 1 would have the same BIL groupings for medi umvoltage
dry-type transformers as the Departnment's proposal. (NEMA, No. 60 at p
2) The Alliance to Save Energy (ASE) commented that the Department's
refinenent of BIL classifications over TP 1 is justified and should
result in nore appropriate efficiency levels. (ASE, No. 52 at p. 2 and
No. 75 at p. 2) Finally, the Oregon Departrment of Energy (ODCE)
conmented that it supports the refinements that created three BIL
groupings for these transformers. (ODOE, No. 66 at p. 2) The Departnent
did not receive any coments critical of the three BIL
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groupi ngs for medi umvoltage, dry-type transfornmers, and therefore
continues to use these same BIL groupings in today's proposed rule.
Howard I ndustries and ASE comment ed on whet her DOE shoul d regul ate
the efficiency of |iquid-inmersed transformers. Howard comented that,
for liquid-inmersed transformers--especially for the utility,
muni ci pal, and co-operative segnents--energy-efficiency standards
shoul d be voluntary because these transforner custonmers are already
considering life-cycle costs in their purchasing decisions. (Howard,
No. 70 at p. 4) Howard comented that it feels a voluntary program
woul d be better for the whole utility market than a nandatory standard.
Howar d believes a nandatory programwoul d contribute to standardization
of liquid-imersed transforner designs, and encourage manufacturers to
move to countries with | ower |abor costs. Howard suggested that the
bal  ast and el ectric notor industries are two exanpl es of products
where mandat ory standards were inpl enented and donestic manufacturing
declined. (Howard, No. 70 at p. 2) ASE agreed with the Department's
decision that liquid-imersed transforners fall within the scope of the
standard. (ASE, No. 75 at p. 2) Under 42 U. S.C. 6317, the Department is
charged in this rulemaking with determ ning whet her standards for
distribution transformers are technol ogically feasible and econom cally
justified and would result in significant energy savings. Based on the
Departnment's analysis and informati on available to date, standards for
liquid-imersed transforners appear to be technol ogically feasible and
econom cally justified, and would result in significant energy savings.
The Departnent considered a voluntary program NEMA TP-1 in its
Determ nation Analysis, but concluded that the "“efficiency levels
woul d capture the nost cost effective energy savings but nay not

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-6537.htm (24 of 125) [10/08/2006 10:01:18 a.m.]



FR Doc 06-6537

capture substantial energy savings that appear to be economically
justified and technologically feasible.'' 62 FR 54816. In addition, the
Departnment considered the inpact of voluntary prograns in its
regul atory inpact analysis (see the report in the TSD " Regul atory
I mpact Analysis for Electrical Distribution Transforners''), and found
that a voluntary programwould not result in standards that achi eve the
maxi mum ef fi ciency level that is technologically feasible and
econom cally justified. Thus, in accordance with 42 U S.C. 6317, the
Department intends to continue to consider |iquid-imersed distribution
transforners for energy efficiency standards. To gain a better
under st andi ng of the concern rai sed by Howard | ndustries about m nimum
ef ficiency standards | eading to design standardi zati on, the Departnment
requests that other stakehol ders conment on this issue.
2. Definition of a Distribution Transformer

The Department received several comments from stakehol ders on the
definition of a distribution transforner. The Departnent has
established the definition (and scope of this rulemaking) in its fina
rule on the test procedure for distribution transfornmers. 10 CFR Part
431, Subpart K; 71 FR 24972

EPCA directed DOE to devel op standards for those "~“distribution
transforners'' for which energy conservation standards woul d be
technol ogi cally feasible and econonmically justified, and woul d result
in significant energy savings, but did not specify a definition for a
distribution transformer. (42 U S.C. 6317(a)) Thus, the Departnent
began developing a definition in the determ nati on anal ysis, and
refined that definition through the test procedure rul emaki ng and this
rul emaki ng. This process was obviated to a substantial extent by the
enact nent of EPACT 2005, which anmended EPCA to, anobng ot her things,
include a definition of a distribution transformer. (42 U S.C
6291(35)) The existing statutory definition establishes the scope of
coverage for this rul emaking

Bef ore the passage of EPACT 2005, stakehol ders had submtted
coments on the definition of a distribution transformer presented in
the ANOPR. These comments are sunmarized here with discussion on
whet her or not the new EPCA definition of a distribution transforner
promul gated i n EPACT 2005, addresses the issues raised by the
st akehol ders. For nore detail on the definition of a distribution
transforner, please see the test procedure final rule notice. 71 FR
24972.

PEMCO and Sout hern Conpany conment ed on excl usions for
di mensional ly or physically constrained transfornmers. PEMCO noted that
an exclusion for replacenent or retrofit transforners is needed because
they nust have exactly the same physical di nensions as the ones they
are replacing. (PEMCO, No. 57 at p. 1) Southern Conpany agreed, noting
that in retrofit installations, size and weight are a factor. Southern
conmented that, as transforner efficiency increases, the units becone
| arger and obstructions and required mini mum cl earances are nore
difficult to achieve. Southern noted that this is true for both Iiquid-
i nmer sed, pad-nounted units and dry-type transformers installed in
bui l dings. It concluded that the increased size is likely to cause both
delivery and installation problems in many |ocations. (Southern, No. 71
at p. 2) At the ANOPR public neeting, Ameren comented that the
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Department shoul d consider the inpact of different size/configurations
resulting fromincreased efficiency on the speed and ease of energency
repl acenent transforners. (Public Meeting Transcript, No. 56.12 at pp
255-256) The Departnent accounted for generally applicabl e di mensi ona
and physical constraints on transfornmer installation through the

i nclusion of size- and wei ght -dependent installation costs inits LCC
nodel . These costs include potential pole change-out costs for |arge
overhead transfornmers, and the size- and wei ght -dependent | abor and
equi pment costs associated with installing larger transforners. The
costs estimated by the Departnent do not include the costs of
rehabilitating confined spaces that may have to be nodified for the
installation of larger transformers. This issue is simlar to the
situation that arises when utilities and contractors need to increase
transforner size due to |oad growth. One method of nobdeling such costs
woul d be to include a space-occupancy cost to the cost of transforner
operation. The Department invites comment on whether space-occupancy
costs should be included in transformer cost estimates and which

met hods are appropriate for estimating such costs.

Howard and FPT expressed concern about distribution transforners
desi gned for use in specific environments. Howard recommended t hat
under ground and subway-style transfornmers be excluded fromthe
standards. Howard noted that these transfornmers are often being
retrofitted into existing concrete vaults and, in nost cases, the whole
concrete structure would need to be replaced if DOE nmandated a nore
efficient unit. (Howard, No. 70 at p. 3) FPT reconmended that the
Department consi der exenpting mning transfornmers designed for
installation inside equi pnent with severe space lintations, due to
their radically different |oss characteristics. FPT noted that
ef ficiency standards coul d cause problens in applications where these
transforners would not fit. (Public Meeting Transcript, No. 56.12 at
pp. 54-56; FPT, No. 64 at p. 2) ODCE
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conmented that it had no objection to the Departnent excluding
specialty transfornmers for the mning industry, provided that the
exclusion can be witten so as not to inadvertently create a | oophol e
for other end uses. (ODOE, No. 66 at p. 2) As anended, EPCA does not
excl ude these types of dinensionally constrained transfornmers fromits
definition of distribution transformer. Furthernore, although 42 U S. C
6291(35)(B)(iii) authorizes DOE to exclude additional types of
distribution transforners, DCE does not have a sufficient basis for

excl udi ng di nensionally constrai ned transforners under this provision
Whil e these transfornmers apparently are designed for special
applications, in line with 42 U.S.C. 6291(35)(B)(iii)(l), DCE |acks
specific information on the other two criteria, nanely, whether these
transforners would be likely to be used in general purpose
applications, and whether significant energy savings would result from
appl ying standards to them Stakehol ders have submtted neither data on
the energy savings potential of standards for these transforners, nor
information as to the likelihood they could be used in general purpose
applications. Therefore, the Departnment is not proposing to exclude any
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of the transformers discussed in this paragraph under section
321(35)(B) (iii) of EPCA. (42 U S.C 6291(35)(B)(iii))

On the issue of harnonic nitigating and harnonic tolerating
transforners, nost of the coments proposed elimnating the exenption
for these types of distribution transforners. At the ANOPR public
neeting, both the Anerican Council for an Energy Efficient Econony
(ACEEE) and NEMA commented that they supported the elimnation of the
exenption for harnmonic mitigating and harnonic tolerating (or K-rated)
transformers. (Public Meeting Transcript, No. 56.12 at p. 27 and p. 35)
In witten comments, ACEEE, Harnonics Limted, NEMA, and ODCE al
reconmended elimnating the exenption for harnmonic mtigating and
harrmonic tolerating (or K-rated) transformers. (ACEEE, No. 50 at p. 2
and No. 76 at p. 4; Harnonics Limted, No. 59 at p. 1; NEMA, No. 48 at
p. 3 and No. 60 at p. 2; ODCE, No. 66 at p. 2) PEMCO commented that it
agrees with including K-factor transformers as covered equi pnent to
stop the current practice of using that exenption to avoid efficiency
requi renments. (PEMCO, No. 57 at p. 2)

EMS International Consulting (EMSIC) provided a different viewpoint
on harnonic tolerating transforners (or K-factor designs); it conmented
that it believes K-factor and harnonic mitigating transforners (up to a
certain |level of K-factor) should be subject to standards. (EMSIC, No.
73 at p. 3) FPT went further, proposing a nore detailed treatnent of K-
factor designs. FPT recognizes that sonme parties are specifying K-
factor transforners as a neans of getting around State standards
requiring TP 1, and that this woul d probably happen nore if DOE exenpts
K-factor transformers broadly. Therefore, FPT recomended that: (1)
Transforners rated up to 300 kVA and having a K-factor of K-13 or |ess
be required to conply with the efficiency standards, and (2)
transforners above 300 kVA and having a K-factor of K-4 or |ess be
required to conply with the efficiency standards. (FPT, No. 64 at p. 2)

The definition of a distribution transformer in EPACT 2005 does not
contain an explicit exenption for harnmonic mitigating or harnonic
tolerating (K-rated) transformers. Furthernore, DOE does not have a
sufficient basis for excluding themunder 42 U.S.C. 6291(35)(B)(iii).
Whil e these transfornmers apparently are designed for special
applications, in line with 42 U.S.C. 6291(35)(B)(iii)(l), DCE |acks
specific information on the other two criteria, nanely, whether these
transforners would be likely to be used in general purpose
applications, and whether significant energy savings would result from
appl ying standards to them Therefore, the Departnment is not proposing
to exclude any of the transforners discussed in this paragraph under
section 321(35)(B)(iii) of EPCA. 42 U.S.C 6291(35)(B)(iii).

On the issue of non-ventilated transformers, the Department
received a coment from NEMA indicating that it agrees with the
Department's exclusion of non-ventilated transfornmers because of the
i nherent core losses in such designs. (NEMA, No. 60 at p. 1) This
exclusion is now required by EPCA, because EPACT 2005 included an
exenption for sealed and non-ventil ated transforners.

On the issue of refurbished transformers, the Departnent received
conments representing different viewpoints. Ceorgia Power conmented
that DOE' s docunentation is not clear on the reuse of transforners that
have been renoved from service for refurbishnment. It indicated that it
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saves approximately 11.5 percent of its total transforner budget by
refurbi shing and reusing transfornmers. Georgi a Power concluded that, if
the Departnment requires these units to be regulated, it will have a
significant financial inpact on utilities. (Georgia Power, No. 78 at p
3)

Manuf acturers, on the other hand, appear to be concerned that the
i ncreased cost of new, standards-conpliant transformers woul d cause
sone customers to either purchase rebuilt transfornmers or refurbish
exi sting ones they own. ERMCO i s concerned that if these products are
not subject to standards, it may be possible for an end user to avoid
the standard by always rewinding failed units. ERMCO stated that there
are several independent and utility-owned repair shops that refurbish
Sone make minor repairs, others rewind coils. (ERMCO No. 58 at p. 2)
Howar d conmented that when the final rule is established, it is
absolutely essential that it apply to new transforners, used
transforners, and repaired transformers. (Howard, No. 70 at p. 3) HVOLT
recomrended that the Departnent require any rebuilt transforner that
has a winding replaced to neet the new standard, stating that this is
necessary to renove a mgjor | oophole and would ultimately result in
i nproved energy efficiency for the country. (HVOLT, No. 65 at p. 3 and
Public Meeting Transcript, No. 56.12 at p. 59) EMSIC comrented that it
believes that all refurbished (" "repaired ') units should be subject to
the new standards to close a potential |oophole. (EMSIC, No. 73 at p
3) ODCE agreed that re-wound transforners should be required to neet
the new standards. ODCE al so commented that some organizations in the
Paci fic Nort hwest have been involved in pronotion of high-quality
rewi ndi ng practices. Through these prograns, it has becone evident that
hi gh-quality work in this area can produce a product that meets the
sane performance specifications as a new product, while poor-quality
wor k can seriously degrade performance. (ODCE, No. 66 at p. 2)

EPACT 2005's definition of a distribution transforner does not
nmention refurbished or repaired transformers, and therefore no gui dance
on treatment of these transfornmers is provided by the statute.
Furthernore, the Departnent's regulatory authority with respect to
ref urbi shed equi prent is not clearly delineated. EPCA, as anmended by
EPACT 2005, seens to require that only newy nmanufactured distribution
transforners neet Federal efficiency requirenents. (42 U S.C. 6302
6316(a) and 6317(a)(1)) Thus, DOE believes it lacks authority to
require used and repaired transformers to conply with energy
conservation standards. The sane may be true for rebuilt transforners,
al t hough DOE's authority is an issue. Generally, EPCA provides that
products, when
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““manufactured,'' are subject to efficiency standards. (42 U S. C. 6302
and 6316) It is arguable, but by no neans clear, that rebuilt
transforners (i.e., those with one or nore coils re-wound) could be
considered to be " “nmanufactured' ' again when they are rebuilt, and
therefore be classified as new distribution transformers subject to
standards. If, however, rebuilt products cannot be classified as newy
manuf act ured, DOE woul d be subject to the same |ack of authority to
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regul ate themas applies to other used and repaired products. In
addition, the Department does not have authority to regul ate the
efficiency of distribution transformers re-wound by their owners (i.e.
ownership of the transforner is not transferred or sold to another
party), despite the suggestion of some commenters that DOE do so. EPCA
provides authority to regulate only products that are sold, inported,
or otherw se placed in comerce. (42 U.S.C. 6291, 6311, and 6317(f)(1))

Throughout the history of its appliance and commerci al equi pnent
energy conservation standards program DCE has not sought to regul ate
used units that have been reconditioned or rebuilt, or that have
undergone maj or repairs. For transforners, regulating this part of the
mar ket, including the enforcenment of efficiency requirenents, would be
a conpl ex and burdensone task. By and | arge, the Department believes
EPCA i ndi cates a Congressional intent that DOE focus on the market for
new products, and believes this is where the nbst energy savings can be
achi eved. For distribution transfornmers in particular, the Department
understands that, at present, rebuilt transforners are only a snall
part of the market.

For all of these reasons, the Departnent is proposing not to
i ncl ude energy conservation standards for used, repaired, and rebuilt
distribution transformers in this rul enaki ng. Neverthel ess, the
Department recogni zes the concerns rai sed by conmenters about possible
substitution of rebuilt transformers for new transformers. |If
condi ti ons change--for exanple, if rebuilt transformers become a |arger
segnment of the transforner narket--DOE will reconsider its decision not
to subject themto energy conservation requirenments. The Depart ment
invites conment on this decision

On the issue of excluding special inpedance transforners, the
Department received one comment from Howard. |In response to the ANOPR
tabl e of normal inpedance ranges, Howard provided a slightly revised
table of "“normal'' inpedance ranges that it believes are nore in line
with the Anerican National Standards Institute (ANSI) standards with
whi ch nost utility systens conply. (Howard, No. 70 at p. 3) Howard's
tabl e contains slightly narrower bands of " “normal'' inpedance ranges,
whi ch would result in fewer transforners being subject to standards and
nore transforners being classified as exenpt. The Departnent is
concerned that sonme transformers designed for electricity distribution
could be manufactured with i npedances outside normal ranges so that
they woul d not be subject to otherw se applicable efficiency standards.
Such transforners could have a conpetitive advantage over standards-
conpliant distribution transfornmers. If this occurred, it would subvert
the standards. The Departnent also notes that, in NEMA's revised test
procedure docunent, NEMA TP 2-2005, the tables of nornal inpedance
ranges for both liquid-imersed and dry-type transfornmers are exactly
the same as those published by the Departnment. Thus, in the test
procedure final rule notice, the Departnent retained its tables of
““nornmal'' inpedance ranges. 71 FR 24972

B. Engi neering Analysis

The purpose of the engineering analysis was to eval uate a range of
transforner efficiency |evels and associ ated manufacturing selling
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prices. The engineering anal ysis considered technol ogi es and design
option conbinations that were not screened out by the four criteria in
the screening analysis. In the LCC anal ysis, the Department used the
manuf acturer selling price-efficiency relationships developed in the
engi neering analysis when it considered the consumer costs of nobving to
hi gher efficiency |evels.

For the distribution transforners engineering analysis, the
Department | earned that manufacturers in both the |iquid-imersed and
medi um vol t age, dry-type sectors conmonly use software to design a
distribution transformer to fill a customer's order. This software-
desi gn approach follows fromthe actual dynamics in the transforner
mar ket, where custoners often specify certain performance
characteristics and requirenents. Manufacturers then conpete for the
contract based on the custoni zed designs they generate using their
sof tware, which takes into account the customer's requirenments and
current material costs.

Consistent with this approach, the Departnment used transformer
design software to create a database of distribution transfornmer
desi gns spanning a range of efficiencies, while tracking all the
nmodi fications to the core, coil, |labor, and other cost conponents. The
software creates transformer designs and cost and perfornmance
characteristics associated with those designs that, when conpil ed,
characterize the rel ationship between cost and efficiency. The
Department sel ected software devel oped by an i ndependent conpany,
Optim zed Program Service (OPS), not associated with any single
manuf acturer or manufacturer's association. The engi neering anal ysis
design runs span a broad range of efficiencies fromlowest first cost
to maxi mum technol ogically feasible. The data used in the engineering
anal ysis is discussed in Chapter 5 of the TSD.

1. Engi neering Anal ysis Met hodol ogy

There exist certain fundanental relationships between the kVA
ratings of transforners and their physical size and performance. Terned
the “70.75 scaling rule,'' these size-versus-perfornance rel ationships
arise fromequations describing how a transfornmer's cost and efficiency
change with kVA rating. The Departnent used the 0.75 scaling rule to
reduce the nunber of units that needed to be anal yzed for establishing
m ni mum efficiency standards for distribution transformers as a whol e.
The findings on those units analyzed were later scaled to other kVA
ratings using the 0.75 scaling rule. To maintain the accuracy of the
0.75 scaling rule, DOE established engineering ~“design lines.'' Each
design line consists of distribution transformers that have a ful
range of kVA ratings and that have similar construction and engi neering
princi ples. Some design lines consist of an entire product class, but
none spans nore than a product class. The Departnment then sel ected one
representative unit fromeach of these design lines for analysis. The
0.75 scaling rule was a critical underlying factor in the engi neering
anal ysis, since it enabled DOE to reduce the nunmber of units analyzed
to 10. Discussion on use of the 0.75 scaling rule can be found in TSD
Chapter 5, section 5.2.2. Technical detail on the derivation of the
0.75 scaling rule can be found in TSD Appendi x 5B

In the ANOPR, the Department solicited comrents on the use of the
0.75 scaling rule. 69 FR 45416. ASE and ODOCE wrote that they support
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the use of the 0.75 scaling rule, and believe it is the correct and
necessary approach to sinplify the analysis. (ASE, No. 52 at p. 3 and
No. 75 at p. 3; ODOE, No. 66 at p. 4) HVOLT commented at the ANOPR
public meeting that the 0.75 scaling rule was used to devel op the NEMA
TP 1
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tabl es, and there have been no major conplaints about it. (Public
Meeting Transcript, No. 56.12 at p. 92) PEMCO commented that it
routinely uses the 0.75 scaling rule in its business operations, and
that the rule works for scaling conponent costs for consistent
construction practice and within reasonabl e size differences. PEMCO
cautioned, however, that the higher the voltage class of the wi ndings
and the closer to the lower end of a kVA product range, the greater the
error fromthe 0.75 scaling rule. (PEMCO No. 57 at p. 1) The
Departnment appreciates this comment from PEMCO as it had created the
engi neering design lines to mninmze error, particularly with respect
to the nmediumvoltage, dry-type BIL groupings. In addition to the three
Bl L groupings, the Departnent also subdivided sone of the product
classes into two or nore engineering design lines, so the kVA rating of
the representative unit woul d not be scaled nore than an order of

magni tude up or down in any one design line. It took both of these
steps to mininize any error fromscaling, and to provide a nore robust
anal ytic foundation for the proposed standards. Based on these coments
and the cautionary note from PEMCO, the Department will continue to
apply the 0.75 scaling rule to extrapolate findings to those kVA
ratings not specifically analyzed within each of the design I|ines.

Anot her critical issue on which stakehol ders commented pertained to
the use of OPS software in the devel opment of the Department's database
of transformer designs. HVOLT commented that the Departnent's
percent age cost increases for the 25 kVA pol e-type transfornmer were not
| arge enough. It believes that the percentage cost difference between
the standard | evel s considered should be greater. (HVOLT, No. 65 at p
2) The Departnent appreciates this comment, and | ooked carefully at al
the OPS software inputs and results, and di scussed these with
i ndi vi dual manufacturers during site visits in 2005. The Depart nent
recogni zes that the manufacturer selling prices in the ANOPR base case
for the 25 kVA unit were too high, and that the percentage increase
froma |arger base price would be smaller for the same absol ute dollar
cost increase. Followi ng revisions to the engineering analysis for the
25 kVA liquid-inmersed, pole-type transforner, the baseline unit
manuf acturer selling price decreased from around $800 to approxi nately
$500 and, as a result, the percentage change in manufacturer selling
prices between efficiency val ues has increased.

FPT expressed concern that the manufacturer selling prices for dry-
type transfornmers may rise nore rapidly than is represented in the
engi neering analysis. FPT is concerned that this may skew the deci si on-
maki ng process regarding what efficiency |levels are cost-justified.
(FPT, No. 64 at p. 2) Simlarly, Howard comented that it believes the
i nputs and outputs of the OPS program are inaccurate, since it found
the outputs of the software to be different fromits own cal cul ati ons.
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Howar d expressed concern at the nunber of conprom ses, generalizations,
and assunptions that could dilute the effectiveness of the results.
(Howard, No. 70 at p. 3) NEMA conmented that, because LCC results seem
to justify standards higher than TP 1, the OPS design software may not
be accurately nodeling real-world units. (NEMA, No. 48 at p. 2) NEMA
al so commented that it had tested an actual unit that had a simlar
techni cal specification to an OPS design, and found different results
than were reported by the Departnment. NEMA noted that the designs in
the Departnent's database were not built and tested, and therefore are
not representative of real transfornmers. (Public Meeting Transcript,
No. 56.12 at p. 35) In a witten subm ssion, NEVA provided further
detail on this conparison, and again questioned the real -world
predictive capabilities of the software used. (NEMA, No. 60 at p. 3)

In response to these comrents, the Department reviewed and refined
the inputs to the OPS software in consultation with transfornmer
manuf acturers, OPS, and the Department's technical experts. It is
inmportant to recognize that there are many inputs to both the
engi neering and the LCC anal ytical nodels. For both anal ytical nodels,
the Department updated its data and cost estimates for the NOPR
anal ysis. These refinenments changed the resulting designs and
associ ated manufacturer selling price-efficiency relationships
di scussed in section I V.B of today's notice and Chapter 5 of the TSD

The Department appreci ates and thanks NEMA and its nmenbers for
taking the time to locate and test a transformer that was sinilar to
the one published. The Departnent found two critical problens with the
conpari son nmade. First, the design NEMA revi ewed was not one DOCE used
in the ANOPR engi neering analysis, but rather a draft design produced
for comment two years before the ANOPR, in August 2002. Based on
st akehol der feedback on that draft design, DOCE nodified the inputs to
the OPS software when generating the ANOPR engi neering dat abase; thus
that design was not included. Second, the two desi gns NEMA conpar ed,
whi l e having the same kVA rating, were not sinmilar transformers. The
OPS design and the unit NEVA tested had different BIL ratings and would
be grouped in different product classes; therefore, different testing
results woul d be expect ed.

Concerning the comrents on the accuracy of the OPS software, the
Department recogni zes that differences between the Departnent's
engi neering analysis results and those of manufacturers can be caused
by a nunmber of factors, including different material prices, |abor
estimates, nodeling paraneters (e.g., inpedance range, inductance),
mar kups, and the consideration of different non-active transforner
conmponents (e.g., gauges, tanks). The Departnent discussed its inputs
both in the ANOPR and during the manufacturer site visits, and revised
them as necessary to be the best approxi mation of real-world practices.
In the process of verifying the OPS software, DCE found that, under
simlar input conditions and nodeling paraneters, the cost and
performance estimates in the Departnent's database are consistent with
real -world transformer designs. This was verified both by conparing
desi gns during manufacturer interviews in May 2005 and through a tear-
down anal ysis of six transformers. The Departnent purchased six 75 kVA
t hr ee- phase, |l owvoltage, dry-type transformers, and had the units
tested, disassenbled, and analyzed. It then used the OPS software to
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nodel the physical designs and generate an el ectrical analysis report.
The OPS software accurately predicted the actual performance of the six
transforners. In addition, using the 2000-2004 average material prices,
the Departnent cal culated the manufacturer selling prices for each of
these six units using the same nethod as it used for the engineering
anal ysis. The Departnent found that the cost-efficiency relationship
(slope) for these six units tracked the cost-efficiency relationship
devel oped for the NOPR anal ysis. A description of this tear-down
analysis and its results can be found in TSD Chapter 5, section 5.7.

In addition to consulting with manufacturers and conducting a tear-
down anal ysis, the Departnment arranged for a third-party transforner
desi gn engineer to prepare transformer designs based on the sane inputs
as those used by OPS. The transforner design engineer |ooked at three
of the representative units published in this NOPR and prepared
designs at a | ow
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first-cost, TP 1, and high-efficiency point. The Departnent then
conpared these designs to the OPS output for those sane kVA ratings on
an efficiency and manufacturer's selling price basis. It found that the
transformer engineer's designs tracked the cost and efficiency
i nprovenents of the OPS designs. This work is discussed in Chapter 5 of
the TSD.

The Department is confident of the accuracy of the OPS software,
gi ven the above-nentioned: (1) Conparison of engineering results with
manuf acturers during interviews; (2) tear-down analysis; (3) conparison
of OPS designs with those of a third-party design engineer; and (4)
di scussions with manufacturers who use the OPS software and consulting
services

The Department received a few comrents from st akehol ders concerni ng
the design lines and the representative units selected fromthose
design lines. ACEEE comented that additional design |ines may be
necessary to better represent all transforners and better identify the
|l owest life-cycle cost points. ACEEE recomended | ooking at single-
phase, liquid-inmrersed distribution transfornmers between 50 kVA and 500
kVA and three-phase units bel ow 150 kVA. (ACEEE, No. 76 at p. 1 and
Public Meeting Transcript, No. 56.12 at p. 27) In response to this
conment, the Departnent reviewed its design |lines and sel ection of
representative units for the NOPR Concerning an additiona
representative unit between 50 kVA and 500 kVA, the Departnment does not
believe one is required. The 50 kVA (and 25 kVA pol e-nounted) unit
scal es up to a maxi num of 167 kVA--including the 75 kVA, 100 kVA, and
167 kVA rated units. The 500 kVA unit scales down to only two ratings,
250 kVA and 333 kVA. Use of the 0.75 scaling rule within these ranges
i s reasonabl e and accurate. Concerning an additional representative
unit in the three-phase, |iquid-inmrersed product class bel ow 150 kVA
the Departnent al so does not believe such an addition is necessary or
woul d substantially inprove the analysis. The 150 kVA unit is scal ed
down to 15 kVA, which is the maxi mumrange over which the Departnent
applies the 0.75 scaling rule in its analysis (one order of magnitude).
The Departnent believes the 0.75 scaling rule is reasonable and
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accurate at this range. Additionally, creating an additional design
line and anal yzing a representative unit at kVA ratings bel ow 150 kVA
for three-phase, liquid-inmrersed transfornmers would not significantly
i nprove the anal ysis. The shipnents of three-phase, |iquid-imersed
transforners bel ow 150 kVA represent just 1.6 percent of all three-
phase, liquid-inmersed units shipped, and a fraction of a percent of
the liquid-inmersed product classes. Therefore, the Departnent did not
add any new representative units to the NOPR engi neeri ng anal ysi s.

The Department received one comment concerning the treatnent of
medi um vol tage, | ess-flamuable, |iquid-imersed transforners in the
engi neering anal ysis. Cooper Industries recomended that the Departnent
consi der conbi ning these units as design option conbinations in product
classes 5 through 10 (the medi umvol tage, dry-type product classes).
Cooper Industries noted that |ess-flammable, |iquid-inmersed
transforners are used in the same applications as dry-type transfornmers
and are recognized for this application in the National Electrica
Code. (Cooper, No. 62 at p. 2) As discussed in the ANOPR, the
Department considers |iquid-inrersed and dry-type transforners as
separate product classes. 69 FR 45385. It based this decision on input
from several manufacturers during site visits in 2002, a review of
i ndustry standards--including those published by the Institute of
El ectrical and El ectronics Engineers, Inc. (IEEE), the NEMA TP 1-2002
voluntary standard, and four comrents received from stakehol ders on the
di stribution transformer Framework Document. (Howard, No. 4 at p. 2
NEMA, No. 7 at p. 5; TXU Electric and Gas, No. 12 at p. 5; ACEEE, No.
14 at p. 2) Al of these stakehol ders advi sed the Departnment to treat
liquid-imersed and dry-type distribution transformers separately when
est abl i shing standards.

Countering the separate treatnment of |iquid-imersed and dry-type
transforners, Cooper asked that |ess-flammable, |iquid-inmrersed units
(a special type of liquid-imersed transforner) be eval uated for
standards along with medi umvol tage, dry-type units, because they can
be used in the same applications. The Department appreciates this
conment. However, energy efficiency standards are prescribed on the
basis of differences in features that affect energy use. (42 U S.C
6295(q)) An exanple of these different features is the cooling
mechani sm for a transforner coil, whether it is air-cooled or |iquid-
cool ed. Standards are therefore not classified or organized on the
basi s of whether they can service the sane application. That said,
custoner applications are taken into consideration for the Departnent's
econom ¢ anal ysis when a standard is devel oped and proposed (see the
LCC anal ysis, TSD Chapter 8). Thus, due to the fact that the efficiency
standard is applied on the basis of product class, not application, the
Departrment did not incorporate |ess-flamuable, |iquid-inmrersed units
into the mediumvol tage dry-type analysis. The Departnent invites
conment on this issue and on the recommendati on from Cooper
2. Engi neering Analysis Inputs

One of the critical issues identified by many stakehol ders
conmenting on the ANOPR anal ysis was whet her DOE used prices that were
representative of current material prices. Georgia Power comented that
future transforner pricing may be affected by the decreasi ng nunber of
suppliers of transformer material s--such as mineral oil and core
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steel--and that those still in business are already operating at ful
capacity. At present there are only two donestic suppliers of core
steel: AK Steel and All egheny Ludlum Steel Corporation (see TSD
Appendi x 3A). Ceorgia Power noted that higher-efficiency transforners
will require nore of these materials, which nay result in nateria
shortages. It is concerned that this situation could have a ngjor

i mpact on future transformer pricing and availability. (Georgia Power,
No. 78 at pp. 1-2) HVOLT submitted a sinmilar comment, and nentioned
specifically that material prices have risen dramatically in step with
hi gher energy prices. HVOLT noted that virtually all material suppliers
now i npose surcharges on top of their base material prices to yield the
net selling price. HVOLT recommended t he Departnent conduct a nore
detail ed anal ysis of material prices. (HVYOLT, No. 65 at pp. 2-3)

HVOLT and Edi son Electric Institute (EEI) commented that nateria
prices at the time of the ANOPR public neeting (Septenber 2004) had
increased relative to the material prices the Department used for its
ANOPR anal ysis (2001 prices). (Public Meeting Transcript, No. 56.12 at
p. 77; EElI, No. 63 at p. 3) The Southern Conpany commented that there
have been substantial price increases in many of the materials used to
build transforners, including copper and steel, and suggested that
these increases make high-efficiency transformers | ess cost-effective.
Sout hern recomended that recent raw material price increases and
reasonabl e projections of future prices be included in the updated cost
study produced for the NOPR (Southern, No. 71 at p. 3) The Nationa
Rural Electric Cooperative Association (NRECA) comented that it
supports and concurs with EElI's coments on the dramatic increase in
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the prices of steel and copper in the last two years. (NRECA, No. 74 at
p. 2) Inline with these statenments, ERMCO comented that the 2004
material prices presented at the ANOPR public neeting | ooked
reasonabl e, although prices for nmineral oil and wire (both al unm num and
copper) had increased substantially in the |last nonth. ERMCO recogni zed
that material prices are volatile, and agai n enphasi zed the cost
increase for mneral oil. (ERMCO, No. 58 at p. 2)

In response to these conmments and concerns about the increases in
material prices (many of which were also provided to the Departnent
verbal ly during the 2005 nmanufacturer site visits), the Departnent
conducted two material pricing scenarios for the NOPR, covering core
steel, conductors, insulation, and other key material inputs (see TSD
Chapter 5, section 5.4). One, the reference case scenario, uses a five-
year average of prices for these naterials for the years 2000 through
2004. This scenario averages sonme of the material price volatility in
the market, including | ow and high material price points that occurred
during that time period. The second scenario is a “~“current'' nateria
price analysis, using material prices fromthe first quarter of 2005.
This scenario provides a snapshot in tinme of material prices that were
of concern to the stakehol ders who submitted comments to the
Department. When establishing a standard that will apply to al
distribution transformers manufactured after a date several years in
the future (here, January 1, 2010), the Departnent believes a materia
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price that incorporates average pricing over a tine period is a better
basis for establishing the standard than using the material prices that
manuf acturers typically pay in any one year. Thus, DCE used the

ref erence case (five-year average of material prices) as the basis for
the standards proposed today. The engineering analysis results based on
the material price reference case can be found in TSD Chapter 5. The
Departnment al so cal cul ated engi neering anal ysis and LCC anal ysi s
results based on the current (first quarter 2005) material price
scenario; these are provided in TSD Appendi x 5C

In addition, the Departnent worked to gain a better understanding
of the electrical core steel market, which is the main cost driver
behind the construction of distribution transformers. It conducted
interviews with both domestic core steel providers, two national stee
whol esal ers, and two manufacturers of equi pment that processes core
steel. The Department al so reviewed publicly available information on
the steel market in general, including trends, pressures, and
constraints, such as input substitution opportunities and the supply-
demand effects of Chinese econonic growth. The findings of the
Department's study of the electrical core steel market can be found in
TSD Appendi x 3A. The Departnment used the information fromthis research
to inprove its understanding of the core steel market and to verify the
conments received from stakehol ders concerning the recent trend toward
increases in material prices, specifically electrical core steel

During the ANOPR public nmeeting, ERMCO recomended that the
Department consider the inpacts of tariffs on the availability (and
cost) of speciality steels. (Public Meeting Transcript, No. 56.12 at
pp. 243-244) The Departnment did consider the inport duty on raw (un-
wor ked) Japanese core steel, specifically mechanically scribed, deep-
domain refined, core steel (ZDWH). For discussion on the treatnment of
ZDWVH core steel in this analysis, see TSD Chapter 5.

The Departnment al so received a coment on the | abor inputs used in
the engi neering analysis. FPT commented that the | abor calculations in
the ANOPR analysis for cutting and stacking core steel were incorrect.
It stated that the | abor rates should not be based on hours/inch
because of the different thicknesses of core steel. Stacking thinner
| ami nati ons of steels takes |onger because nobre pieces of material nust
be handl ed for each inch of core stack. (FPT, No. 64 at pp. 1-2) The
Departnment agrees with this comment and nodified the nmethods used in
the engi neering analysis for calculating the | abor costs. The revised
met hod and stacking rates DOE used for the various grades of steel are
described in TSD Chapter 5.

3. Engineering Analysis Qutputs

DCE received two conments on the energy | osses associated with
auxiliary devices. During the ANOPR workshop, Ameren conmented that the
Department shoul d include the inpact of |osses fromaccessories inits
cal cul ation and determ nation of national energy savings. (Public
Meeting Transcript, No. 56.12 at p. 254) ERMCO al so commented on this
subj ect, requesting that an all owance be nade for protective devices
for transfornmers (e.g., circuit breakers), which are sonetines
specified by utility conpanies. In its coment, ERMCO suggested two
possi bl e approaches: (1) Have a separate table of efficiency ratings
for transfornmers with protective devices, or (2) do not include any
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| osses due to protective devices in the measurenent of efficiency of
the transforner. (ERMCO, No. 58 at p. 1) The Departnent notes that the
measur enment and representation of the efficiency of regul ated
transforners is prescribed in the test procedures for distribution
transforners. 10 CFR Part 431, Subpart K, Appendix A; 71 FR 24972. As
publ i shed, the test procedure directs manufacturers to provide an
efficiency representation for a regulated unit that does not include

| osses fromprotective devices. The efficiency standard proposed today
only governs the performance of the basic transformer; it would not
apply to the protective devices and woul d not seek to regulate the
efficiency of these devices. The test procedure directs manufacturers
to either calculate and deduct | osses fromthese protective devices, or
to by-pass the protective devices in the | oad-1o0ss test set-up
configuration.

HVOLT, NEMA, and ODOE commented on manufacturer selling prices.
HVOLT conment ed during the ANOPR workshop that the actual selling
prices of liquid-inrersed units are |ower than was reported in DCE s
anal ysis. (Public Meeting Transcript, No. 56.12 at p. 78) HVOLT al so
|later stated that the price for a lowfirst-cost 25 kVA singl e- phase,
pol e-nount transfornmer was on the order of $400, while the Departnent's
anal ysis reported $800. (Public Meeting Transcript, No. 56.12 at p. 96)
NEMA recommended that the Departnent contact individual manufacturers
and discuss the pricing of their lowest-first-cost transforners to
calibrate the engineering analysis. (NEMA, No. 48 at p. 2 and Public
Meeting Transcript, No. 56.12 at p. 35) ODCE echoed the conment from
NEMA, recomendi ng that the Departnment check the pricing of
transforners sold by manufacturers. (ODCE, No. 66 at p. 3) Follow ng
NEMA' s and ODCE' s reconmendati ons, the Departnent spoke to individua
manuf acturers (both NEMA nenbers and non- NEMA nenbers) about naterial
pricing, manufacturers' selling prices, OPS software inputs, and other
equi pnent costs (e.g., tanks, bushings, busbar). The adjustnents DOE
made follow ng these conversations resulted in a reduction in
manuf acturer selling prices for sone design |ines. For exanple, the
lowfirst-cost design for the 25kVA singl e- phase, pol e-nount
transforner went from approxi mately $800 per unit to around $500 per
unit using the five-year, average-material-price scenario.

DCE received two conmments about the feasibility of nmanufacturing
t he nost
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ef ficient designs produced in the engi neering analysis. Cooper
conducted a design analysis of the 50 kVA pad-rmount, the 150 kVA three-
phase, and the 1500 kVA three-phase, liquid-imersed units. It found
that it was not possible to nmeet the ANOPR candi date standard |evel 5
(CSL5) efficiency level. Furthernore, it found that, as the design
reaches ANOPR CSL3, the cost to produce the transformer generally

i ncreases exponentially. Because of this, Cooper believes that the OPS
sof tware does not account for realistic naterial perfornmance
characteristics or realize the cost or productivity inpact of these
desi gn changes with regard to the manufacturing of a product. (Cooper
No. 62 at p. 1) NRECA al so questioned the validity of the highest
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efficiency levels (ANOPR CSL4 and CSL5). It recomended that the
Departrment verify whether transfornmers with these efficiencies actually
exist or are nerely theoretical designs on paper. (NRECA, No. 74 at p
2)

As discussed in section IV.B. 1, the Departnent took several steps
to verify the OPS software and the predictive capability of the
software to design transforners. The Departnent is confident in the
accuracy of the OPS software, given the: (1) Conparison of engineering
results with manufacturers during interviews; (2) tear-down anal ysis;
(3) conparison of OPS designs with those of a third-party design
engi neer; and (4) discussions with manufacturers who use the OPS
sof tware and consulting services. In response to Cooper's and NRECA' s
conments on the nmaxi numtechnol ogi cally feasible designs, the
Department notes that the design option conbinations that achieved the
hi ghest efficiencies in a given representative unit used non-
traditional materials, such as anmorphous material and | aser-scribed,
hi gh-perneability, grain-oriented electrical steel. The core
destruction factors, packing factors, and other real-world adjustments
for production floor manufacturing are inputs that OPS has refined over
decades in consultation with its clients, sone of which have
manuf act ured anorphous material and | aser-scribed steel. If the core
material, wi nding, and construction are all built to the design report
specification, these are feasible designs. Details of the engineering
anal ysis can be found in TSD Chapter 5 and Appendi ces 5A, 5B, and 5C

C. Life-Cycle Cost and Payback Period Analysis

This section describes the LCC and payback period (PBP) anal ysis
and the spreadsheet nodel DOE used for analyzing the econonic inpacts
on custoners. Details of the spreadsheet nodel, and of all the inputs
to the LCC and PBP analysis, are in TSD Chapter 8. The Depart nment
conducted the LCC and PBP anal ysis using a spreadsheet nodel devel oped
in Mcrosoft (MS) Excel for Wndows 95 or above. When conbined with
Crystal Ball (a comrercially avail able software program, the LCC and
PBP nobdel generates a Monte Carlo sinulation to performthe anal ysis by
i ncorporating uncertainty and variability considerations. Wile the
Department included an annual maintenance cost as part of the LCC and
PBP cal cul ation, it assumed that mai ntenance and repair costs are
i ndependent of transformer efficiency.

The LCC is the total customer cost over the life of the equi pment,
i ncl udi ng purchase expense and operating costs (including energy
expendi tures and mai ntenance). To conpute the LCC, the Departnment
sunmed the installed price of a transformer and the di scounted annua
future operating costs over the lifetine of the equipnent. The PBP is
t he change in purchase expense due to an increased efficiency standard
di vided by the change in first-year operating cost that results from
the standard. The Departnent expresses PBP in years. The data inputs to
the PBP cal cul ation are the purchase expense (otherw se known as the
total installed consumer cost or first cost) and the annual operating
costs for each sel ected design. The inputs to the transformer purchase
expense were the equipment price and the installation cost, with
appropriate markups. The inputs to the operating costs were the annua
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energy consunption and the electricity price. The PBP cal cul ati on uses
the sanme inputs as the LCC analysis but, since it is a sinple payback
the operating cost is for the year the standard takes effect, assuned
to be 2010.

For each efficiency |evel analyzed, the LCC analysis required input
data for the total installed cost of the equipnment, the operating cost,
and the discount rate. Table IV.2 summarizes the inputs and key
assunptions used to cal cul ate the custoner economic inpacts of various
energy efficiency |evels. Equipnment price, installation cost, and
basel i ne and standard design selection affect the installed cost of the
equi prent. Transformer | oading, |oad growmh, power factor, annua
energy use and denand, electricity costs, electricity price trends, and
mai nt enance costs affect the operating cost. The effective date of the
standard, the discount rate, and the lifetinme of equipnment affect the
cal cul ation of the present value of annual operating cost savings from
a proposed standard. Table IV.2 shows how t he Departnent nodified these
i nputs and key assunptions for the NOPR, relative to the ANOPR

Table IV.2.--Sumary of |nputs and Key Assunptions Used in the LCC and
PBP Anal yses

Equi pment price...... ... .. ... ... Derived by multiplyi ng manufacturer
Reduced di stributor markup
selling price (fromthe engineering
for dry-type added snal
anal ysis) by distributor markup and
di stributor nmarkup for
contractor markup plus sales tax for dry-
I'i qui d-i nmersed.
type transformers. For I|iquid-inmersed
transforners, DOE used nmanuf acturer
selling price plus sales tax. Shipping
costs were included for both types of
transf ormers.
Installation cost....................... I ncl udes a wei ght-specific conponent,
Added a pol e repl acenent
derived fromRS Means El ectrical Cost
conponent to design line
Data 2002 and a markup to cover

2
installation |abor, and equi pnment wear
and tear.

Basel i ne and standard design selection.. The selection of baseline and standard-

I ncreased |iquid-imrersed

conpliant transfornmers depended on
transforner eval uation

cust oner behavi or. For |iquid-inmersed
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percentage to 75%

transforners, the fraction of purchases
Di vi ded dry-types into

eval uated was 50% while for dry-type
(1) small-capacity nedi um

transforners, the fraction of eval uated
vol tage and (2) |arge-

purchases was 10% The average A val ue
capacity medi umvol t age

for evaluators was $5/watt, while the B
with eval uation

val ue depended on expected transfornmer
per cent ages of 50% and

| oad.
80% respectively.

Affecting Operating Costs

Transforner loading..................... Loadi ng depended on custoner and
I ncreased average peak

transforner characteristics. The average
| oadi ng for medi um

initial |iquid-imersed transforner
vol tage, dry-type

| oadi ng was 30% for 25 dry-type kVA and
transforners from 75%to

59% for 1500 kVA transforners. The

85%
average initial dry-type transforner
| oadi ng was 32% for 25 kVA and 37% f or
2000 kVA transformers. The shi prent -
wei ghted lifetime average | oadi ng was
33.6% for |lowvoltage, dry and 36.5%for
medi um vol tage, dry. Wth |l oad growth
average installed liquid-inmersed
transfornmer | oading was 35%for 25 kVA
and 70% for 1500 kVA transfornmers with a
shi pment -wei ghted lifetinme average
| oadi ng of 52.9%
Load growth. ... ... ... ... ... . .. 1% per year for liquid-imersed and 0% per
No change.
year for dry-type transforners
Power factor......... ... ... ... ... Assuned to be unity.......... ... ... . L.
No change.
Annual energy use and demand............ Derived froma statistical hourly use and
No change.
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demand | oad simulation for |iquid-

i mrersed transfornmers, and estimated from

the 1995 Conmerci al Buil di ng Energy

Consunption Survey data for dry-type

transfornmers using factors derived from

hourly | oad data. Load | osses varied as

the square of the load and were equal to

rated | oad | osses at 100% | oadi ng.
Electricity costs.......... ... ... ..... Derived fromtariff-based and hourly based
Updated tariff-based

electricity prices. Capacity costs
electricity prices with

provi ded extra val ue for reducing | osses
2004 tariff data.

at peak. Average marginal tariff-based
Adj ust ed hourly based

retail electricity price: 6.4[cent]/kWh
electricity prices for

for no-load |osses and 7.4[cent]/kW for

i nflation.
| oad | osses. Average narginal whol esal e
utility hourly based costs: 3.8[cent]/kWh
for no-load | osses and 4.5[cent]/ kW for
| oad | osses.
Electricity price trend................. ot ai ned from Annual Energy Qutl ook 2003
Updated to
( AEQ2003) .
AEC2005. [ dagger ]
Maintenance cost........................ Annual mai ntenance cost did not vary cost
No change.
as a function of efficiency.
Affecting Present Value of Annual Operating Cost Savings
Effective date.......................... Assuned to be 2007........... .. ... . . ... ...
Assunmed to be 2010
Discount rates........... ... Mean real discount rates ranged from 4. 2%
No change.
for owners of pole-nounted, |iquid-
i mersed transforners to 6.6%for dry-
type transfornmer owners.
Lifetime......... . . . ., Distribution of lifetines, with nean
No change.

lifetine for both Iiquid and dry-type
transforners assumed to be 32 years.
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Candi date standard levels............... Five efficiency levels for each design
Six efficiency levels with

line with the mninmmequal to TP 1 and
the mnimumequal to TP 1

the maxi mum fromthe nost efficient
and the maxi mum fromthe

designs fromthe engineering anal ysis.
nost efficient designs

fromthe engineering

anal ysis. Internediate
efficiency levels for
each design line selected
using a redefined set of

LCC criteria (see section

* The concept of using A and B | oss eval uati on conbi nations is discussed in TSD
chapter 3, Total Owning Cost

Eval uation. Wthin the context of the LCC analysis, the A factor neasures the val ue
to a transforner

purchaser, in $/watt, of reducing no-load | osses while the B factor neasures the
value, in $/watt, of reducing

| oad | osses. The purchase deci sion nodel devel oped by the Departnent mimcs the
i kely choices that consumers

meke given the A and B values they assign to the transformer | osses.
[ dagger] The Department is aware of AEQ2006, and the electricity price forecast does
not differ significantly

from AEQ2005.

The followi ng sections contain brief discussions of the nethods
underl ying each of these inputs and key assunptions in the LCC
anal ysis. Where appropriate, the Departnment al so sumari zes stakehol der
conments on these inputs and key assunptions and explains how it took
these comments into consideration
1. Inputs Affecting Installed Cost
a. Equi pment Price

The equi pnent price of a transformer reflects the application of
suppl y-chai n markups, and the additi on of sales tax and shi pping costs,
to the manufacturer's selling price. The nmarkup is the percentage
increase in price as the transfornmer passes through the distribution
channel . Commercial and industrial custoners nost often purchase dry-
type transfornmers fromelectrical contractors who purchase the
transforners through distributors, whereas many |iquid-i nrersed
transforners are purchased by utilities directly from manufacturers and
installed directly by utility staff. Therefore, DOE s markups for
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liquid-imersed transforners are smaller than those for dry-type
transforners. In addition to the supply-chain markups, DOE s equi pnent
prices include shipping costs and sales tax for both types of
transforners. The Departnent did not have sufficient data to diversify
the distribution channel s and markups beyond these two genera
categories. Details of the installed cost inputs can be found in TSD
Chapter 7.

In the ANOPR anal ysis, the Departnent assumed that all |iquid-
i mersed transformers were purchased directly from nmanufacturers by
utilities. NEMA conmented that distribution channels are nore conpl ex
than DCE assunmed in the ANOPR analysis. It noted that sone |iquid-
imersed units may go through distributors and sone dry-type units may
be sold directly fromthe manufacturer. NEMA al so indicated that smnall
transforners are nore likely to go through distributors and |arge
transforners are nore likely to be sold

[[ Page 44373]]

directly. (NEMA, No. 48 at p. 2) NRECA commented that nost, if not all
cooperative utilities purchase |iquid-inmersed transfornmers through
distributors. (Public Meeting Transcript, No. 56.12 at p. 120) In
response to NEMA's conmment, the Departnment discussed distribution
channel s and nmarkup practices with utility technical staff to obtain
addi tional input for the NOPR anal ysis. Based on this input, the
Department adjusted the distributor markup to 7 percent for |iquid-
i Mmersed transforners and 15 percent for dry-type transformers. These
di stributor markup values conpare with 0 percent and 35 percent,
respectively, for the liquid-imersed and dry-type distributor markups
for the nore sinplified distribution channels that the Departnment
assumed for the ANOPR anal ysi s.
b. Installation Costs

H gher-efficiency distribution transforners tend to be |arger and
heavi er than | ess efficient designs. The Departnment therefore included
the increased cost of installing |arger, heavier transformers as a
conponent of the first cost of efficient transforners. In the ANOPR
the Departnment presented the installation cost nodel and solicited
conment from stakehol ders. For details of the installation cost
cal cul ations, see TSD section 7.3.1

EEl provided substantial conmments regarding the installation cost
inplications of nore-efficient transforners that are physically |arger
and heavier than less-efficient transformers. It asserted that
transforner size and wei ght may require physical nodification to pole
structure or nmounting pads, and that, in severe repl acenent
applications, increased transformer size nmay require building and
structural nodifications. (EElI, No. 63 at pp. 4-5) NRECA expressed
simlar concerns that the size and wei ght of nore energy-efficient
transforners may dramatically affect installation cost. (NRECA, No. 74
at p. 2) Tanpa Electric Conpany (TEC) comented that transforner
efficiency standards must take into account physical dinmension
constraints to ensure conpatibility with older units that will need to
be replaced. (TEC, No. 77 at p. 1) Georgia Power Conpany comented
that, as a result of the expected increase in physical size and weight
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of higher efficiency transforners, installation costs will be increased
in several ways. First, it estimates that pole replacenents will be
required for 80 percent of the transfornmer replacenent installations
that have joint use applications (e.g., telephone line, cable
television) on the pole. Second, in addition to the pole replacenents
at existing |ocations, Georgia Power projects that nunerous |arger
dianeter and taller poles will be required at new transfornmner
installations. Third, it asserts that an increase in the size and
wei ght of pol e-nmounted and pad-nounted transfornmers will significantly
increase utility costs, and that this inpact will be proportional to
the percent increase in transformer size and weight resulting fromthe
hi gher efficiency requirenents. (Georgia Power, No. 78 at pp. 2-3)
Aneren al so commented that it believes the Departnment shoul d consider
the economic inpact of transformer weight increases, such as the
necessity for using stronger poles, resulting fromefficiency
i nprovenents. (Public Meeting Transcript, No. 56.12 at pp. 253-254)

Howard commented that higher efficiency transformers will be
larger, resulting in increased shipping costs as well as handling
problens for the installers. (Howard, No. 70 at p. 3) Comments from EE
included information fromutility menbers of EElI, the American Public
Power Association (APPA), and NRECA, who reported that in nmany cases
i ncreased transformer size and wei ght can affect the cost of new pol e-
mounted transformer installations; costs vary fromutility to utility
and depend on the size and wei ght increase. (EEI, No. 63 at pp. 20-62)
Sout hern Conpany asserted that increases in installation costs fromthe
wei ght increases of nore-efficient transformers are not adequately
covered in the ANOPR anal ysis. (Southern, No. 71 at p. 2) National Gid
(NGid) comented that high-efficiency transformers present utilities
with | ogistical and financial challenges, but they have found that the
benefits outwei gh the costs when anal yzed using a |life-cycle cost
anal ysis nethod enployed in the industry. (N&Gid, No. 80 at p. 1)

Whil e the Department's ANOPR i ncl uded wei ght- and si ze- dependent
installation costs associated with the increased shipping, handling,
| abor, and equi prent costs of installing |arger and heavier
transformers, the ANOPR did not include the costs of stronger poles or
pol e replacenent. In response to stakehol der coments on pol e-
repl acenent costs, for the NOPR anal ysis the Departnment added a pol e-
repl acenent-cost function to the installation cost equation for design
line 2, which covers pole-nmounted transforners. This anal ysis assunmed
that a pol e change-out cost of $2,000 occurs for up to 25 percent of
pol e-nmount ed transforners when the weight of the transforner exceeds
1, 000 pounds. Because not all transformer installations require a
change-out of existing equi pnment even in the nost extrene case, the
Depart ment assumed a naxi mum change-out fraction. The Depart ment
sel ected 25 percent as the naxi num change-out fraction estinate based
on stakehol der input. (EEl No. 63 at p. 25)
c. Baseline and Standard Design Sel ection

A major factor in estimating the econom c inpact of a proposed
standard is the selection of transforner designs in the base case and
standards case scenarios. A key issue in the selection process is the
degree to which transfornmer purchasers take into consideration the cost
of transformer |osses (A and B factors) when choosing a transforner--
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both before and after the inplenentation of a standard. The purchase-
deci sion nodel in the LCC spreadsheet sel ects which of the hundreds of
designs in the engineering database are likely to be selected by
transforner purchasers. The LCC transfornmer selection process is
di scussed in detail in TSD Chapter 8, section 8.2.

The Departnment received three types of comments on the design
sel ection and purchase behavi or nodel ed in the LCC spreadsheets: (1)
Applicability of values used, (2) actual values that stakehol ders have
observed in the market, and (3) percent of custoners who use the
eval uation formnul ae. Concerning the applicability of values used, NRECA
questioned whether the B factors relative to the A factors used in the
LCC spreadsheet accurately represent the A and B factors for rura
cooperatives. (NRECA, No. 74 at pp. 2-3) Aneren asserted that the A and
B val ues used by the Departnment for the ANOPR anal ysis were not
representative of Mdwestern electric utilities. (Public Meeting
Transcript, No. 56.12 at p. 113) NEMA said that both manufacturers and
utilities indicated at the public nmeeting that the A and B val ues
assumed by the Department to characterize the base case were higher
than those in current use, leading to a DOE base case that may reflect
hi gher transformer efficiencies than marketplace reality. (NEMA, No. 60
at p. 2) ODCE al so comrented that the nethod the Department used to
characterize the base case may result in higher average efficiencies
than are actually found in the current market. ODCE believes that the
val ue of losses is seldoma significant factor in purchase decisions
for transforners. (ODOE, No. 66 at p. 5)
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Regardi ng the actual val ues observed in the nmarket, HVOLT conmented
that, for the 80 percent of electric utilities that currently eval uate
| osses when purchasing a liquid-imrersed transfornmer, the A factor is
bet ween $2.00 and $2.50 and the B factor is approxi mtely $0.75. HVOLT
noted that these evaluation fornul ae are higher than the A factor
($1.57) and B factor ($0.57) used to develop the TP 1 standard. (Public
Meeting Transcript, No. 56.12 at p. 107) AK Steel Corporation observed
that sone transforner customers evaluate with an A value of between
$1.50 and $2.00. (Public Meeting Transcript, No. 56.12 at p. 109)

Relating to the percent of custoners who use the eval uation
formul ae, BBF & Associ ates (BBF&A) said its narket study in the early
1990s indicated that 90 percent or nore of transforners were eval uated
using A and B factors in the traditional approach. It pointed out that
a subsequent survey in 2001-2002 showed that | ess than 50 percent were
eval uated. (Public Meeting Transcript, No. 56.12 at p. 110) In the
context of a discussion on |iquid-imersed transfornmers, HVOLT said
that around 80 percent of the market eval uates |osses today. (Public
Meeting Transcript, No. 56.12 at p. 107) For dry-type transfornmers,
HVOLT suggested that there is probably |ess purchase eval uati on than
the Departnent assuned in the analysis, but that an estimte of 10
percent evaluators is probably accurate. (Public Meeting Transcript,
No. 56.12 at p. 156) ACEEE stated that the efficiency of l|iquid-
iMmersed transforners is dropping as utilities nmove away from
eval uation of purchase decisions, due to regulatory uncertainty caused
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by restructuring of the electric utility industry. (ACEEE, No. 76 at

pp. 1-2) Simlarly, the Copper Devel opnment Association (CDA) observed
that at the ANOPR public neeting, stakeholders commented that 62
percent of the smaller-kVA distribution transformers sold in 2002 were
| owest-cost versions and several utility personnel indicated that A and
B eval uation values were zero. CDA commented that it believes these
statenents illustrate that many transformers currently bei ng purchased
are lowest-first-cost, lowefficiency units. (CDA, No. 69 at p. 4)

The Department responded to these stakehol der comments regarding A
and B val ues and the percent evaluators by using new data provi ded by
st akehol ders, and newy collected data fromthe Internet, to adjust the
distributions and paraneters it used to nodel purchase decisions (see
TSD Chapter 8, section 8.3.1). It used data provided by NRECA and data
collected fromthe Internet to revise its estimate of the mean A val ue
to $3.85/watt conpared to the value of $5/watt used in the ANOPR
anal ysis. This addresses the stakehol der concerns that the A val ues
used in the ANOPR anal ysis may have been high. Wth regard to the
actual values, the Departnment characterized transforner |oss eval uation
with a distribution of A values that includes the | ower range of
val ues--$1.50/watt to $2.50/watt--nentioned by AK Steel. However, the
data collected by the Department were inconsistent with HVOLT s
assertion that 80 percent of electric utilities use an A factor between
$2.00 and $2.50.

Wth respect to the percentage of evaluators, the Departnment
obt ai ned new data from NEMA regarding the percentage of transforners
sold that are consistent with the voluntary TP 1 standard. The
Department therefore adjusted the percentage of evaluators inits
custoner choice nodel to be consistent with the new data provi ded by
NEMA. The Departnent believes that this nethod provides the nost
preci se and detailed estimate of the percentage of evaluators that is
consi stent with actual narket data

The Departnent received several conments noting that shipments of
TP 1-conpliant transformers have recently increased, and noting the
potential inmpact of States adopting TP 1 as their transforner standard.
NEMA stated that its nenbers' shipnments of TP 1-conpliant transformers
i ncreased in 2002 and 2003 conpared to 2001 for all transforners
considered in the scope of this rul emaking. (NEMA, No. 48 at p. 3) An
EEl survey of nine of its nmenbers showed that an average of
approxi mately 65 percent of liquid-imersed transforners purchased are
al ready conpliant with NEMA TP 1. (EEl, No. 63 at pp. 7-19) NGid now
purchases energy-efficient, liquid-imersed transformers that neet or
exceed NEMA's TP 1 standard throughout its service territory in
Massachusetts, Rhode |Island, New Hanpshire, and New York. This is true
despite the fact that only Massachusetts requires TP 1-conpliant,
liquid-imersed transforners. (NGid, No. 80 at p. 1) Georgi a Power
expressed doubt that the Departnent can accurately account for the
nunber of transformers that are already purchased with NEVA TP 1
efficiencies. (Ceorgia Power, No. 78 at pp. 1-2)

The Appliance Standards Awareness Project (ASAP) and Nort hwest
Power and Conservation Council (NPCC) conmented that the base case
should reflect the inpact of State-established transforner standards.
(Public Meeting Transcript, No. 56.12 at p. 248, Public Meeting
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Transcript, No. 56.12 at pp. 180-181) ODOE commented that the
Department needs to pay careful attention to those States that have TP
1 as an existing standard because, by the tinme the DOE standard is
publ i shed, States mandating TP 1 could represent a quarter to a third
of transforner shipnents. (Public Meeting Transcript, No. 56.12 at p
185) NEMA said that, of those States that have adopted TP 1, nobst have
done it for |lowvoltage, dry-type distribution transformers, so the

ot her product classes would not be affected. (Public Meeting
Transcript, No. 56.12 at p. 182)

In response to these coments, the Departnment obtained from NEVA
new, detailed data regarding TP 1 conpliance of shipped transfornmers.
The Departnent adjusted the paranmeters of the customer choi ce nodel
such that the base case TP 1 conpliance in the LCCis consistent with
the nost recent NEMA data available to the Departmnent.

Sout hern Conpany and ODCE requested that the Department provide the
efficiency rating for the base case. (Public Meeting Transcript, No.
56.12 at p. 215 and p. 217) ACEEE agreed, noting that this information
woul d enabl e further independent analysis of the cost and savi ngs data.
(ACEEE, No. 50 at p. 2 and No. 76 at p. 3) The Departnent conplied with
this request and reported the base case efficiencies for the ANOPR
anal ysi s in Supplenmental Appendix 8E of the ANOPR TSD. These val ues
have been updated for the NOPR anal ysis, and can be found in Appendi x
8E of the TSD
2. Inputs Affecting Operating Costs
a. Transfornmer Loading

Transfornmer loading is an inportant factor in determ ning which
types of transformer designs will deliver a specified efficiency, and
for calculating transfornmer | osses. Transforner |osses have two
conponents: No-load | osses and | oad | osses. No-load | osses are
i ndependent of the load on the transforner, while |oad | osses depend
approxi mately on the square of the transforner |oadi ng. Because | oad
| osses increase exponentially with loading, there is a particular
concern that, during tines of peak systemload, |oad | osses can i npact
system capacity costs and reliability. Details of the transforner
| oadi ng nodels are presented in TSD Chapter 6.

For the ANOPR anal ysis, the Departnent estimated the | oading
characteristics of transforners by
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anal yzing the statistics of available |oad data, and by assunming a
distribution of initial annual peak |oadings. ASE comented that the
Department's analysis of load profiles is largely consistent with data
provi ded by ot her stakeholders. It also recognized that the Departnent
used publicly available data for utility |loads, and commented that the
average | oadings for liquid-imersed transforners were reasonabl e.
(ASE, No. 52 at p. 3 and No. 75 at p. 3) ODOE agreed with the
transforner |oads estimated by the Departnent based on ODCE' s
exam nation of |oading studies conducted in the Pacific Northwest,
whi ch produced | ower |oading | evels than expected by many anal ysts.
(ODCE, No. 66 at p. 4)

HVOLT estimated that the average |oading for dry-type, medium
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voltage units is about 50 percent, with a daytine average of 60 percent
and a nighttime average of 35 percent. (Public Meeting Transcript, No.
56.12 at pp. 131-132) HVOLT estinated that |oading for |iquid-inmrersed
transforners is about 50 percent, but noted that |oads in the
residential sector can increase so nuch that |oading can exceed the
transforner nanmeplate rating. (Public Meeting Transcript, No. 56.12 at
p. 131 and p. 133) In a witten coment, HVOLT endorsed using | oadi ng
assunptions identical to those for NEMA TP 1. HVOLT is not famliar
with any publicly rel eased | oading studies that would alter the root
mean square (RMVS)-equival ent | oad of 50 percent |oad for nmediumvoltage
transformers. (HVOLT, No. 65 at p. 3) EElI estimated that, according to
three surveyed nenbers, average |oading |evels range from 30 percent to
58 percent. A survey of eight nenbers yielded a range of high-1oading
levels from45 to 100 percent, and a range of |owloading |levels from
35 to 75 percent. (EEl, No. 63 at pp. 7-19) TEC said that it strives to
| oad transforners higher than the 50 percent |evel assumed by DOE, and
recommrended that the Departnment give consideration to efficiency
ratings at higher loading levels. (TEC, No. 77 at p. 1)

The Department concluded that the ANOPR statistical |oading
anal ysis was largely consistent with stakehol der comments, with slight
adj ust ments necessary for the |oading | evels of nmediumvoltage, dry-
type transformers (see TSD Chapter 6, section 6.3.3.3). The Departnent
i ncreased the | oading on mediumvoltage, dry-type transformers in
response to the comments by HVOLT, to be consistent with the relative
difference in loading |l evels used by NEMA TP 1 between | ow vol t age and
medi um vol t age dry-type transforners

On the issue of peak | oad coincidence, the Departnent received two
conments. ASE agreed with the Departnment's peak | oad coinci dence
analysis for the ANOPR. (ASE, No. 52 at p. 3 and No. 75 at p. 3) The
CDA comment ed that peak coil | osses may have a hi gh coi nci dence factor
with system peaks. (CDA, No. 51 at pp. 3-4) The Departnent concl uded
that the statistical nodel used for peak |oading in the ANOPR anal ysis
was consistent with stakehol der comrents and did not change peak
| oading statistics for the NOPR anal ysi s
b. Load Growth

The LCC takes into account the projected operating costs for
distribution transformers many years into the future. This projection
requires an estimate of how, if at all, the electrical |oad on
transformers will change over tine. For dry-type transformers, the
Departnment assuned no |oad growth. For |iquid-inmersed transforners,
the Departnent used as the default scenario a one-percent-per-year |oad
growth. It applied the load growh factor to each transformer begi nning
in 2010, the expected effective date of the standard. To explore the
LCC sensitivity to variations in |oad growh, the Departnment included
in the nodel the ability to exam ne scenarios with zero-percent, one-
percent, and two-percent |oad growmh. Load growth is discussed in
detail in TSD Chapter 8, section 8.3.6

The Department received a range of coments on its |oad growth
projections. CDA commented that |oading on all transformers increases
with time. It stated that, for liquid-imersed transforners
residential consunption per househol d has increased; for dry-types,
conmerci al and industrial |oads grow over tine through nore energy-
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i ntensive use of floor space and plant expansion. (CDA, No. 51 at pp
1-2) ODCE stated that DOE should select a growh rate of zero, with
sensitivity analysis at one-percent growth. (ODOE, No. 66 at p. 6) NEMA
agreed with the Departnment's | oad growth estinates of zero percent for
dry-type and one percent for |iquid-inmrersed transformers. However, to
the extent that building owners may defer transfornmer upgrades because
of high unit costs, it noted that there may be sone | oad growth on

ol der, less efficient units. (NEMA, No. 48 at p. 2)

HVOLT commented that, in comrercial and industrial conplexes, new
transforners are added to handl e additional |oads when there is an
expansion, and there is not much information to suggest a substantia
| oad growth on those transfornmers. (Public Meeting Transcript, No.
56.12 at p. 40) HVOLT al so stated that one-percent |oad growth for
liquid-imersed transforners seens too high. (Public Meeting
Transcript, No. 56.12 at p. 138) HVOLT al so said that there is not much
load gromh in residential applications, since transfornmers are
installed in a comunity with a cluster of homes, they cone online
qui ckly, and after that, there are few factors producing | oad growh
for the rest of the transformer's life. (Public Meeting Transcript, No.
56.12 at p. 39)

The Department retained its estimate of zero-percent |oad growh
for dry-type transformers and one-percent |oad growh for |iquid-

i Mmersed transforners. While sone stakehol ders di sagreed with the
Department's estimate of |oad growh for |iquid-imersed transforners,
data showi ng both growth in per-custoner electrical |oads over tinme and
i ncreasing transformer sizes purchased by utilities support the
Departnment's approach (see TSD Chapter 8).

Regar di ng anot her aspect of the issue of |oad growth over tine, EE
stated its concern that, because of |oad growth, higher efficiency
transforners optimzed to the | oading point prescribed by the test

procedure nmay have higher coil |osses after being in service for
several years. That is, EEl is concerned that the " bal ance point'

bet ween hi gher coil |osses and | ower core | osses nay not be reached
until late in the operating life of a transfornmer. (EEl, No. 63 at pp

3-4) Both the ANOPR and NOPR | oad anal yses were responsive to this
conment. The Departnent's estimate of |osses tracked | osses based on
estimates of actual |oads rather than test procedure |oads. Both near-
termand long-termlosses were included in LCC estimates, with a

wei ghting determ ned by the custoner discount rate (see TSD Chapter 8).
c. Power Factor

The power factor is real power divided by apparent power. Rea
power is the time average of the instantaneous product of voltage and
current. Apparent power is the product of the RVMS voltage and the RVS
current. For the ANOPR, the Departnent used a power factor of 1.0. A
det ai | ed di scussion of the power factor can be found in TSD Chapter 8,
section 8.3.12.

The Department received two comments on power factor. Southern
Conpany conmented that the power factor should be Iess than 1.0.
(Public Meeting Transcript, No. 56.12 at p. 164) NEMA, on the other
hand, stated that a
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power factor assunption of 1.0 is appropriate. (NEMA, No. 60 at p. 2)

Wil e the Departnment agrees with Southern Conpany that actual power
factors are less than 1.0, they are very close to 1.0, and the
Department agrees with NEMA that use of a power factor of 1.0 is
appropriate for the analysis of the efficiency standard. Using a power
factor less than 1.0 would slightly increase the estinmated | osses for
transforners, but would conplicate the Department's analysis and affect
al |l components of the Department's anal ysis where | osses are estimated.
The Department determ ned that the di sadvantages of conplicating the
anal ysis by using an estimated distribution of slightly | ower power
factors outwei ghed the slight increase in analytical accuracy that
could result.

d. Electricity Costs

The Department needed estimates of electricity prices and costs to
pl ace a value on transformer | osses for the LCC cal cul ation. As noted
earlier, the Departnent created two sets of electricity prices to
estimate annual energy expenses for its ANOPR. An hourly based estinate
of whol esale electricity costs for the |iquid-i mersed transforner
market, and a tariff-based estimate for the dry-type transforner market
(see TSD Chapter 8)

Sout hern Conmpany questi oned whet her whol esale electricity prices
are the correct prices for liquid-imersed transforners, and suggested
that the Departnment consider the availability of very inexpensive
el ectricity generating capacity in sone regions. (Public Meeting
Transcript, No. 56.12 at p. 125 and pp. 237-238) The Departnent's
anal ysis for both the ANOPR and the NOPR estimated the narginal, or
incremental, whol esale cost of electricity. The Department agrees with
Sout hern Conpany that inexpensive electricity generating capacity
exists in many regions of the country. The Departnent nodel ed a
national distribution of generation capacity costs by estinmating the
mar gi nal capacity cost of new generation as a function of the type of
pl ant serving the capacity and the utility cost of capital which the
Department obtained froma representative national sanple of utilities
(see TSD Chapter 8)

e. Electricity Price Trends

For the relative change in electricity prices in future years, DOE
relied on price forecasts fromthe EIA' s Annual Energy Qutl ook (AEO).
For its ANOPR, the Departnent used price forecasts fromthe AEQ2003,
the nost recent price forecasts available at the tine. The application
of electricity price trends in the NOPR analysis is discussed in detai
in TSD Chapter 8, section 8.3.7

ODCE and HVOLT commented that the price forecasts used by the
Department were too low. (ODOE, No. 66 at p. 4; Public Meeting
Transcript, No. 56.12 at p. 38) Sonme stakehol ders stated that nore
volatility should be added to the forecasts. The Natural Resources
Def ense Council (NRDC) comented that DOE shoul d consider a scenario
where electricity prices increase unexpectedly. (Public Meeting
Transcript, No. 56.12 at p. 45) The NPCC stated that the Departnment
assurmed a nonotoni ¢ whol esale electricity market and shoul d nodel
forecasted prices with sonme volatility. (Public Meeting Transcript, No.
56.12 at p. 124) ODCE and ACEEE suggested that the price trends shoul d
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be updated with the nost recent AEO forecasts; ACEEE added that DOE
shoul d include a high electricity price scenario in the analysis.

(ODOE, No. 66 at p. 4; ACEEE, No. 76 at p. 3) Counter to the above

st akehol ders, CDA and AK Steel thought the Departnment's price forecasts
wer e reasonabl e. CDA commented that the Departnent was correct to
assunme a noderate rate of energy cost increases, although it also
believes a higher rate could be justified given recent experience.

(CDA, No. 51 at p. 3) AK Steel added that EIA's long-termelectricity
price forecasts are good. (Public Meeting Transcript, No. 56.12 at p
128)

For the NOPR, the Departnent updated its price forecasts with
trends fromthe AEQ2005 as reconmended by stakehol ders, and addressed
ot her stakehol der concerns through use of sensitivity analysis. The
Department believes that price forecasts fromthe AEO are the nost
reliable and credible estimates of future electricity prices. As
conpared to AEQ2003, the price trends from AEQ2005 actual ly show
slightly lower forecasted prices. During the witing of this notice,
the EI A published AEC2006, but since the electricity price forecast did
not differ significantly from AEQ2005, the Departnent did not update
its analysis results using AEC2006. The Departnent addresses
st akehol der concerns regarding the possibility of higher electricity
prices through the sensitivity section of the LCC analysis (see TSD
Chapter 8). This analysis estimates LCC results under conditions where
electricity prices are 15 percent higher than the Departnent's nedi um
scenari o. However, as in the ANOPR anal ysis, the Departnent retained
the nedi um AEO forecast as the electricity price trend that is nost
credible and authoritative with respect to the analysis of the future
econom ¢ inpacts of efficiency standards.

3. Inputs Affecting Present Value of Annual Operating Cost Savings
a. Standards |nplenentation Date

The Department proposes that the new energy-efficiency standard for
distribution transformers apply to all units manufactured three years
or nore after publication of the final rule. For the NOPR anal ysis, the
Departnment assuned a 2007 final rule publication; hence a 2010
i npl ementati on or conpliance date. The Departnent cal culated the LCC
for customers as if each new distribution transformer purchase occurs
in the year manufacturers nust conply with the standard.

Several comments called for accel eration of the rul emaking
schedul e. ACEEE said the NOPR shoul d be published by July 2005 and the
final rule six nonths |later. (ACEEE, No. 76 at p. 4) The Nationa
Associ ation of Regulatory Utility Comm ssioners (NARUC) urged DCE to
establish a new standard for distribution transformers as soon as
possi bl e. (NARUC, No. 68 at pp. 2-5) NRDC asked DOE to make a
commtnent to a schedule, with appropriate mlestones, that will allow
a final rule to be issued no |ater than January 29, 2006. (NRDC, No. 61
at p. 3) ASE urged the Departrment to nmaintain an 18-nonth schedule to
conpl ete the rul emaking. (ASE, No. 52 at p. 1 and No. 75 at p. 1)

The Department understands that the rul emaki ng schedul e i mpacts the
date by which manufacturers of distribution transforners must conply
with any new energy-efficiency standard. It is committed to conpleting
the rulemaking in a tinely fashion and expects to publish a final rule
by Septenber 2007.
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b. Discount Rate

The discount rate is the rate at which future expenditures are
di scounted to estimate their present value. It is the factor that
determines the relative weight of first costs and operating costs in
the LCC cal cul ati on. Consuners experience discount rates in their day-
to-day lives either as interest rates on loans or as rates of return on
i nvestnents. Another characterization of the discount rate is the
““time value of noney.'' The value of a dollar today is one plus the
di scount rate tines the value of a dollar a year fromnow The
Department estinmated consuner discount rates by cal culating the
consuner cost of capital (see TSD Chapter 8).
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Di scount rates depend on who is borrowing and at what scal e. Thus,
the discount rates in the LCC analysis are different than those in the
nati onal inpact analysis. This section discusses consumer di scount
rates that the Departnent used in the LCC anal ysis.

Wth respect to consunmer discount rates in the ANOPR, stakehol ders
expressed a diversity of views regarding which discount rates are
appropriate for the LCC anal ysis. ASE and ODOE commented that the
Department should use a three-percent real discount rate, simlar to
the discount rate used by the California Energy Conmi ssion (CEC) in
recent State-level energy efficiency anal yses. (ASE, No. 75 at p. 3;
ODOE, No. 66 at p. 5) NRDC said that the Departnment's use of discount
rates exceeding 5.5 percent real conflicts with the explicit
instructions in NRDC v. Herrington, because of the court's instruction
to consider payback tines of |ess than nine years as economically
justified. (NRDC, No. 61 at p. 6) ACEEE comented that the Departnent's
choi ce of discount rates for utilities was appropriate. (ACEEE, No. 76
at p. 3) HVOLT recomended that the Department set efficiency standards
on a three-to five-year consumer investment return, to represent
conmerci al custoner preferences. (HVOLT, No. 65 at p. 3)

The Department exani ned each of these coments to see if any would
lead to a nore accurate description of consumer economc inpacts. In
exam ni ng the three-percent discount rate recomrended by ASE and ODOE
the Departnment found that the CEC, in its rulemaking, estimated the
consuner cost of capital using a nmethod sinmlar to that of the
Department. However, the CEC anal yzed a different class of consuners
and used |l ess detailed data. Therefore, the Departnment considers its
di scount rates to be nore accurate for the distribution transforner
energy-efficiency analysis than the discount rates estimted by the CEC
for other products. The Departnent retained the consuner discount rates
that it used in the ANOPR anal ysis, as shown in Table IV.3. The
consuner discount rates shown in the table are based on a detail ed
anal ysi s of risk-adjusted cost of capital for consunmers, as described
in TSD Chapter 8

Tabl e 1V. 3. --Wight ed- Average Di scount Rates by
Desi gn Line and Oanership Category

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-6537.htm (52 of 125) [10/08/2006 10:01:19 a.m.]



FR Doc 06-6537

Transforner ownershi p category

Property
I ndustri al Commer ci al I nvest or-owned Publicly owned Gover nnent

owner s
conpani es conpani es utilities utilities of fices
Mean real discount rate........... . ... . .. 4. 35%
7.55% 7.46% 4.16% 4.31% 3.33%

Design line Wi ght ed
aver age
di scount rate
(9

Esti mated ownership (%
P 4.24 0.4
0.5 0.9 72.0 26.0 0.2
2 4.24 0.4
0.5 0.9 72.0 26.0 0.2
A 4. 40 2.1
2.4 4.5 80.0 10.0 1.0
A 4. 24 0.4
0.5 0.9 72.0 26.0 0.2
P 5.38 9.5
9.5 27.0 35.0 15.0 4.0
O 6. 56 19.0
19.0 54.0 0.0 0.0 7.9
10, . 6. 56 19.0
19.0 54.0 0.0 0.0 7.9
I 6. 56 19.0
19.0 54.0 0.0 0.0 7.9
L2, 6. 56 19.0
19.0 54.0 0.0 0.0 7.9
18 6. 56 19.0
19.0 54.0 0.0 0.0 7.9

4, Candi date Standard Levels

To conduct the LCC analysis, the Departnent first selected CSLs.
Based on its exami nation of the CSLs, the Departnent then sel ected
trial standard levels (TSLs). Fromthose TSLs, it devel oped today's
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proposed standards. Cooper Power |ndustries comented that DOCE shoul d
use a consistent nmethod for all product classes to determ ne CSLs.
(Cooper, No. 62 at p. 3) ASAP stated that DOE should exanmine a CSL with
the maxi num efficiency that maintains a positive econom c inpact for
each product class. (Public Meeting Transcript, No. 56.12 at p. 218)
ACEEE recommended that the Departnent exanmine TP 1 plus 0.2 percent,
0.3 percent, and 0.4 percent efficiency inprovenents for all design
lines. It encouraged the Departnent to carefully exam ne the cost and
ot her econonic inputs, since the lowest |ife-cycle cost point, when
conpared to TP 1, varies significantly anmong design |ines. (ACEEE, No.
76 at p. 1) ACEEE said that DOE should regroup the CSLs so that CSL 1
is TP 1, CSL 3 is the mnimumlife-cycle cost point, and CSLs 2 and 4
are slightly above and bel ow the mini num LCC. (ACEEE, No. 50 at p. 1
and No. 76 at p. 2) ACEEE suggested that DOE realign the CSLs so that
t hey have approxi mately equival ent econom ¢ performance. (Public
Meeting Transcript, No. 56.12 at p. 26) EElI and NRECA reconmended t hat
DCE investigate CSLs that have rated efficiencies below TP 1, since
many transforners in the current market have efficiencies below TP 1.
(EEl, No. 63 at p. 2; NRECA, No. 74 at p. 2 ) Howard stated that it is
appropriate to round candi date standard efficiency |levels to one
deci mal place. (Howard, No. 70 at p. 3)

For the NOPR anal ysis, the Departnment conplied with nost of the
st akehol der reconmendati ons regardi ng standard | evels. As requested by
Cooper, DCE devel oped a consistent nethod for selecting standard |evels
for each design line. In response to the request by ASAP, the
Department defined a standard | evel that represented the maxi mum energy
savings with approximately no change in LCC. In response to ACEEE, the
Department defined CSL 4 as the efficiency level with mninumLCC for
each design line, and realigned CSLs 4 and 5 to have equi val ent
econom ¢ performance for each design |line. The Departnent did not
conply with EElI's and NRECA's requests to exanine standard | evels | ower
than TP 1 because--as described in this NOPR--the Departnment has found
that efficiencies higher than or equal to TP 1 are economically
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justifiable, and thus the Departnent is obligated to pick a standard
I evel that has efficiencies greater than or equal to TP 1. If the
Departnment had reason to believe that any TP 1 | evels were not
economi cally justifiable for a standard, it would have exam ned
efficiency levels below TP 1.

Table 1V.4 lists the CSLs eval uated for each design |line, expressed
interns of efficiency, and in terms relative to NEMA TP 1 efficiency
| evel s.

Table IV. 4. --Candi date
Standard Level s Eval uated for Each Design Line
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1 TP 1
2 \1/3\ of diff. 3 \2/3\ of diff. 4 Mn LCC 5 Max energy
6 Max energy
between TP 1 and min between TP 1 and min -----------cmmommon-- savings with no
savi ngs
Design line

LCC LCC change in LCC  --------

Effic'y ---
----------------------------------------- Effic'y -------cmmmmm i

TP 1+ % %

Effic'y Effic'y TP 1+ % % Effic'y TP 1+ %
Effic'y
TP 1+ % % TP 1+ % % TP 1+ % %
%
L 0.0 98.9
0.14 99.04 0.29 99. 19 0.43 99. 33 0.59 99. 49
0. 69 99. 59
2 0.0 98.7
0.03 98.73 0. 06 98. 76 0.09 98. 79 0. 26 98. 96
0.76 99. 46
B 0.0 99. 3
0. 08 99. 38 0.16 99. 46 0.24 99.54 0. 44 99. 74
0. 45 99.75
A 0.0 98.9
0.18 99. 08 0. 36 99. 26 0. 55 99. 45 0. 68 99. 58
0.71 99.61
D 0.0 99.3
0. 06 99. 36 0.12 99. 42 0. 17 99. 47 0.41 99.71
0.41 99.71
D 0.0 98.6
0. 22 98. 82 0. 44 99. 04 0. 66 99. 26 0.81 99.41
0.81 99.41
L0 0.0 99.1
0.12 99. 22 0.23 99. 33 0. 35 99. 45 0.41 99.51
0.41 99.51
5 0.0 98.5
0. 17 98. 67 0.34 98. 84 0.51 99.01 0. 59 99. 09
0. 59 99. 09
L 0.0 99.0
0.12 99.12 0.23 99. 23 0. 35 99. 35 0. 40 99. 40
0. 40 99. 40
R T 0.0 99.0
0. 15 99. 15 0. 30 99. 30 0.45 99. 45 0. 55 99.55
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0.55 99.55

5. Trial Standard Levels

The TSLs are the efficiency | evels considered by the Departnent for
the proposed standard. They are based on the CSLs selected for the LCC
anal ysi s. However, because of special considerations concerning
manuf acturer inpacts and design lines (DLs) within the sane product
class, sone efficiency levels for DL1 and DL4 are drawn fromthe sane
CSL. See TSD Chapter 10 for a nore detail ed explanation. Table IV.5
shows the mapping fromthe design |line CSLs to the TSLs. In the LCC and
LCC subgroups chapters of the TSD (Chapters 8 and 11), the Departnent
reports results in terms of CSLs. |n subsequent anal yses (e.g.
shi pments in Chapter 9, national inpacts in Chapter 10, MA in Chapter
12) and in this NOPR the Departnent reports all results in terns of
TSLs, mapping the LCC results according to Table IV.5.

Tabl e

IV.5.--Mpping of the Candi date Standard Levels to Trial Standard Levels

DL1 DL2 DL3
DL4 DL5 DL9 DL10 DL11
DL12 DL13
TSLL. CSL1.............. CSL1..............
CSL1.............. CSL1.............. CSL1.............. CSL1..............
CSL1.............. CSL1.............. CSL1.............. CsL1
TSL2. CSL1.............. CSL2..............
CSL2.............. CSL2.............. CSL2.............. CSL2..............
CSL2.............. CSL2.............. CSL2.............. CSL2
TSL3. CSL1.............. CSL3. ... .
CSL3.............. CSL3.............. CSL3.............. CSL3. ... .
CSL3.............. CSL3.............. CSL3.............. CSL3
TSLA. . CSL2. ... ... ... .. CSL4. ... . ... ..
CSL4. ............. CSL3...... ... .. ... CSL4.............. CSL4. ... ...,
CSL4. ............. CSL4. ............. CSL4. ............. CSL4
TSLS. . CSL3... ... ... CSL5. . ... ...
CSL5. ... CSLS. ... .. CSL5. . ... ... CSL5. . ... ...
CSL5. ... CSLS. .. ... CSL5. . ... ... ... CSL5
TSLG. . o CSL6. ............. CSL6. .............
CSL6.............. CSL6.............. CSL6.............. CSL6. ...
CSL6.............. CSL6.............. CSL6.............. CSL6
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Geor gi a Power asked whether the efficiency values shown in Table
Il.d of the ANOPR apply only to the representative transforner for each
design line, or if that efficiency is applicable to all of the kVA
sizes represented by that design line. It noted that the latter would
be too restrictive. (Georgia Power, No. 78 at pp. 3-4) The ANCPR
docunent did not provide efficiency levels for all kVA ratings in a
product class or design line. For the NOPR, the Departnent provides a
conpl ete specification of the efficiency levels for all kVA ratings.
Tables I1.1 and I1.2 of this NOPR express the efficiency ratings for
all specific kVA ratings covered by today's proposed standard. This
additional information also responds to a comment by ACEEE. ACEEE asked
that the Departnment provide efficiency values for all the kVA ratings
in between the representative units analyzed. (ACEEE, No. 50 at p. 2)
The Department provides this information in TSD Chapter 8.

6. M scel | aneous Life-Cycle Cost |ssues

In response to the ANOPR anal ysis, DOE exam ned several additiona
issues relating to the LCC. These issues are grouped for organi zati ona
clarity and conpl eteness, and are di scussed bel ow.

a. Tax | npacts

The Department did not include the inpact of income taxes in the
LCC anal ysis for the ANOPR The Departnent understands that there are
two ways in which taxes affect the net inpacts attributed to purchasing
equi pnent that is nore energy-efficient than baseline equipnent: (1)
Energy-efficient equipnent typically costs nore to purchase than
basel i ne equi pnent, which | owers net income and may | ower conpany
taxes; and (2) nore-efficient equipnment typically costs |less to operate
than basel i ne equi pnent, which increases net inconme and may increase
conpany taxes.

In general, the Departnent believes that the net inpact of taxes on
the LCC anal ysis depends on firmprofitability and expense practices
(i.e., how firnms expense the purchase cost of equipnent). In the ANOPR
the Departnent sought input on whether commercial income tax effects
are significant enough to warrant inclusion in the LCC analysis. 69 FR
45396. ACEEE commrented that income tax should not be included in the
anal ysi s, because it would significantly conplicate the analysis, and
it has found that many busi nesses do not pay incone taxes due to the
many credits and deductions that are available in the current tax code.
(ACEEE, No. 76 at p. 4) ODCE stated that it believes the nunber of
corporations actually paying incone taxes has declined to the point
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where the overall inpact of including income tax effects should be
negligible. (ODOE, No. 66 at p. 6) Southern Conpany questioned how many
firms do not pay income taxes. (Public Meeting Transcript, No. 56.12 at
p. 164) NPCC stated that the anal ysis should be based on after-incone-
tax data, but also noted that businesses do not necessarily pay incone
tax. (Public Meeting Transcript, No. 56.12 at p. 158)

The Departnment agrees with ACEEE that the inclusion of incone tax
effects would significantly conplicate the analysis. In analyzing the
avail abl e options for including incone tax effects, the Departnent
could not find an estination nethod where--with the existing data
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gaps--sufficient accuracy could be obtained to justify the increased
anal ytical conmplexity. The Departnent therefore did not include an
estimate of income tax inpacts in the LCC anal ysis.

b. Cost Recovery Under Deregul ation, Rate Caps

During the ANOPR revi ew, stakehol ders expressed m xed concerns
regarding the potential inpact of distribution transforner efficiency
standards under utility deregul ati on. Southern Conpany conmented that
the inpact on electric utilities of increasing the cost of transforners
wi Il vary depending on the regul atory scheme for the different
utilities. It reconmended that the Departnent include this issue in the
anal ysis, especially for the utilities that are under rate cap
l egislation. (Public Meeting Transcript, No. 56.12 at p. 187) ODCE
stated that there is a small |ikelihood of future electricity market
deregul ati on and recomrended that the Department ignore deregul ation
for the NOPR analysis. (ODOE, No. 66 at p. 5)

For the ANOPR, stakehol ders stated many reasons why consuners nay
not be able to recover the added investnent cost of higher efficiency
distribution transformers. EEl expressed concern that political and
econom c risks related to deregulation will force utilities to nake
unecononi ¢ (non-recoverable) incremental investments in efficient
transforners. EEl requested that DOE include the effect of reduced
utility earnings in the LCC analysis. (EElI, No. 63 at p. 4) ACEEE noted
that utility representatives pointed out that some utilities currently
have caps on their rates, which linmt their ability to recover
addi tional transforner costs. ACEEE expects that regul ators would be
supportive of cost recovery for reasonable transformer cost increases.
(ACEEE, No. 76 at p. 3) NRDC commented that many utilities believe they
cannot recover the additional costs associated with nore-efficient
transforners, but this will not be a problem because utility regulation
t hroughout the country allows the distribution utility to achieve a
regul ated rate of return on all reasonabl e and prudent investnent. NRDC
noted that sone utilities may find today's investnents in high-
efficiency transforners to be econonically troubl esone because they are
subject to rate caps, but these rate caps all expire before the
transforner efficiency standard would go into effect. New rate cases
would then result in a newrate structure consistent with the
standards-conpliant transformer investnents. (NRDC, No. 61 at pp. 7-8)
ASE | ooked into the issue of rate caps and found that about 41 percent
of electricity sales are in States with restructured electricity rate
regul ati ons, with about 27 percent of sales subject to rate caps, but
that these caps expire steadily from 2005 to 2010. (ASE, No. 52 at p
4) Georgia Power also asserted that utility compani es cannot raise
their prices to make up for the expected rise in transformer prices
that will result from higher efficiency requirements wthout proceedi ng
through the regul atory process. It stated, therefore, that DOE needs to
wei gh the financial burden this rul emaking may place on electric
utilities before issuing a final rule. (Georgia Power, No. 78 at p. 4)
NEMA al so expressed concern that the entity paying the additiona
capital cost for a nore energy-efficient transforner would frequently
not be the beneficiary of the resultant energy cost savings. (NEMA, No.
48 at p. 1)

The concern expressed by stakehol ders regarding the potential |ack
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of cost recovery for distribution transforner investnments is a classic
exanple of ““split incentives'' for efficiency investments. A split

i ncentive occurs when the entity that makes an investnent is different
fromthe entity that will receive the economc benefits of the
investnent. Split incentives prevent econonmically viable investnents
because, without receiving the benefits of an investnment, the investor
| oses notivation to nmake investnents that otherw se m ght have good
returns. If the Departnent were to nodel split incentives in the LCC
analysis, it wuld need to divide ownership of first costs and
operating cost savings for a fraction of the transforners in the

anal ysis. If the cost of capital were the sane for the owner of the
transformer and the owner of the operating cost savings, then the
average LCC savings result would actually remain the same, although the
spread of LCC savings in the LCC distribution results would increase.
Sone owners woul d only incur costs, while others would only receive
benefits.

The Department decided not to explicitly nodel split incentives in
the LCC analysis for the NOPR Such nodeling would have little inpact
on the total net LCC savings for the Nation. Wile the cost and the
benefits would be divided between two different owners in the split
incentive case, the sum woul d produce the same approxi mate net LCC
savings as a nodel that does not include split incentives. The
Department does, however, report the increase in first cost and the
decrease in operating cost savings for each design line and efficiency
I evel in TSD Chapter 8. Stakehol ders can therefore eval uate the inpact
of standards under a split-incentive scenario where the increased
transforner cost and the operating cost savings are owned by different
entities.

c. Oher Issues

HVOLT comment ed that DOE shoul d consider incremental price conpared
to increnental benefit instead of total price to total benefit, where
the increnents are taken by conparing the results of one standard | eve
to the results of the next highest standard | evel under consideration
(Public Meeting Transcript, No. 56.12 at p. 262) ACEEE stated that
incremental analysis is not necessary. (Public Meeting Transcript, No.
56.12 at p. 158) The Departnent does not use increnental analysis in
the eval uation of standards because of legal interpretations of the
met hodology it is required to follow As described in section V.C of
this NOPR, the Departnent followed its normal approach in selecting a
proposed energy conservation standard for distribution transformers. It
started by conparing the maxi numtechnol ogically feasible I evel with
the base case, and deterni ned whether that |evel was economically
justified. If it found the maxi mumtechnologically feasible level to be
unjustified, the Departnent then anal yzed the next lower TSL to
determ ne whet her that |evel was econonmically justified. The Departnent
repeated this procedure until it identified a TSL that was econonically
justified. This procedure that the Departnment followed for selecting
today' s proposed standard level is that which the Department has
historically determ ned is consistent with EPCA, as anended.

Georgi a Power comented that the Departnent's cal cul ations for the
econom ¢ justification of, and energy
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savi ngs associated with, higher-efficiency transformers are not
applicable to every utility in the Nation. It noted that each utility
is different and there are too nmany variables that cannot be accurately
accounted for in such calculations. (Ceorgia Power, No. 78 at pp. 1-2)
For the liquid-inmrersed design lines (1-5), Georgia Power analyzed the
percent age change in price and TOC for several kVA sizes for each of
the CSLs beyond TP 1. It found that, for all these cases, the TCC
actually increased in contrast to the decrease in LCC found by the
Department, indicating that the savings in energy do not econonically
justify the increase in first cost. (Georgia Power, No. 78 at pp. 4-5)
The Department recogni zes that the TOC approach used by utilities
can yield results that are substantially different fromthe
Department's LCC anal ysis. The standard TOC approach used by electric
utilities is typically calculated according to the regul atory nmandat es
of cost recovery rate regulation. For cost recovery, the annua
expenses associated with an investnent in equipnment need to be
i ncreased (or marked up) to generate revenue for those utility costs
that may not be directly related to the equi pment investnments but still
need to be recovered (i.e., operation and nmi ntenance expenses). This
is fornulated in terns of a fixed charge rate (FCR), which is used to
cal cul ate the annual revenue required to cover the expenses of a
capital investnment such that a utility can stay in business. The FCR
used by utilities is generally larger than the revenues required to
cover just the cost of capital. In the LCC analysis, DCE only accounted
for the capital and investnent expenses that are directly related to
the purchase of the equi pnent being anal yzed. The factor that
represents the annual expenses required to recover capital costs is
called the capital recovery factor (CRF) and is generally less than the
FCR The Departnent therefore recogni zes that investnents in efficiency
that are econom cally justified under EPCA, as anended, may not be
econom cally justified with respect to utility TOC eval uati ons that are
perforned under the assunptions of utility rate-setting regulation

D. National |npact Analysis--National Energy Savings and Net Present
Val ue Anal ysi s

The national inpact analysis evaluates the inpact of a proposed
standard froma national perspective rather than fromthe consuner
perspective represented by the LCC. Wen it evaluates a proposed
standard froma national perspective, the Departnent nust consider
several other factors that are not included in the LCC analysis. One of
the primary factors the Departnment nodel ed in the national inpact
anal ysis was the gradual replacement of existing, |ess-efficient
transforners with nore-efficient, standard-conpliant transforners over
time. This rate of replacenent was estimated by an equi prent shipnents
nodel that describes the sale of transformers for replacenent and for
inclusion in new electrical distribution systeminfrastructure. A
second major factor included in the national inpact analysis was the
fact that the national cost of capital may differ fromthe consumner
cost of capital, and thus the discount rate used in the national inpact
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anal ysis can be different fromthat used in the LCC. The third factor
the Departnment included in the national inpact analysis was the

di fference between the energy savings obtai ned by the consuner and the
energy savings obtained by the Nation. Because of the effect of
distribution and generation | osses, the national energy savings froma
proposed standard are larger than the sum of the individual consumers
energy savings. The details of the Departnent's national inpact

anal ysis are provided in Chapters 9 and 10 of the TSD

During the ANOPR review, the Department received stakehol der
comments on its approach to two of these three major factors. Wiile it
did not receive comments indicating any stakehol der disagreenent with
its accounting of national versus consuner energy savings, the
Department did receive stakehol der comrents concerning its shipnments
nodel and national discount rates

Regardi ng DOE' s shi prments nodel, HVOLT commented that DOE consi ders
the dry-type transformer market to have inelastic pricing, but that it
actually is quite elastic and DOE should incorporate a price response
that allows a shift to liquid-imrersed transforners. (Public Meeting
Transcript, No. 56.12 at pp. 173-174) NEMA agreed that dry-type
transforners have price elasticity of demand, since deferring or
foregoing investments nmay be a viable alternative for some custoners.
(NEMA, No. 48 at p. 1)

The Department agrees with HVOLT and NEMA that the sales of dry-
type transformers are likely to be elastic. Since detailed shipnments
data that can be used for elasticity estinmates are not available for
dry-type transformers, the Departnment estimated elasticities using data
froman econonically simlar commercial appliance--comercial air
conditioners. Both comrercial air conditioners and distribution
transforners are integral elenents of building and facilities el ectro-
mechani cal design and construction, and are installed during building
construction and rehabilitation. The shipnents elasticity scenarios the
Departnment exami ned are provided in Table IV.6, and are explained in
nore detail in TSD Chapter 9

Table 1V.6.--Sumary of Shipments Mdel [nputs

I nput ANOPR descri ption
Changes for NOPR
Shipments data.......................... Third-party expert (HVOLT) for the year
No change.
2001.
Shi pments backcast...................... For years 1977-2000, used Bureau of

Added three nore years of

Economi ¢ Anal ysis' (BEA) manufacturing
BEA' s manuf acturing data--

data for distribution transfornmers.
for years 2001 through

Source: http://ww. bea. doc. gov/ bea/ pn/

2003.
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ndn0304. zi p.

For years 1950-1976, used EIA's

electricity sales data. Source
http://ww. ei a. doe. gov/ eneu/ aer/t xt/ st b0805. xl s

Shipments forecast...................... Years 2002-2035: Based on AEQ2003.........
Years 2010-2038: Based on
AEC2005.
Dry-type/liquid-imersed nmarket shares.. Based on EIA's electricity sales data and
Based on EIA's electricity
AEC2003.
sal es data and AEQ2005.
Regul ar replacenent market.............. Based on a survival function constructed

No change.
froma Wibull distribution function
normal i zed to produce a 32-year nean
lifetine. Source: ORNL 6804/ Rl, The
Feasi bility of Replacing or Upgrading
Utility Distribution Transformers During
Routi ne Mai ntenance, page D 1.
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Elasticities........ ... ... .. For 1iquid-inmersed transforners:
For |iquid-inmersed

Low. 0.00.......... ... ... .......
transforners:

Medium -0.04........... ... ..... No
change.

High: -0.20.....................

For dry-type transforners:
For dry-type transforners:
0.00.. ... Low.
0. 00

Medi um -0.02

H gh: -0.20

A summary of the NES and NPV anal ytical nodel inputs are provided
in Table I'V.7. Mre detail ed di scussion on these inputs can be found in
TSD Chapter 10.

Table IV. 7.--Sunmary of NES and NPV Mddel Inputs

I nput ANOPR descri ption
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Changes for NOPR

Shipments....... .. ... i Annual shi pnents from shi pnents nodel ... ..
No change.

I mpl ement ation date of standard......... Assuned to be 2007........... ... ... . ... ...
Assunmed to be 2010

Base case efficiencies.................. Constant efficiency through 2035. Equal to

Constant efficiency
wei ght ed- average efficiency in 2007.
t hrough 2038. Equal to

wei ght ed- aver age

efficiency in 2010.
St andards case efficiencies............. Constant efficiency at the specified
Constant at the efficiency
standard | evel from 2007 to 2035
at the specified standard

| evel from 2010 to 2038

Annual energy consunption per unit...... Average rated transforner |osses are

No change.
obtained fromthe LCC anal ysis, and are
then scaled for different size
categories, weighted by size market
share, and adjusted for transforner
| oadi ng (al so obtained fromthe LCC

anal ysi s) .
Total installed cost per unit........... Wi ght ed- aver age val ues as a function of
No change.
efficiency level (fromLCC anal ysis).
El ectricity expense per unit............ Energy and capacity savings for the two
No change.
types of transfornmer |osses are each
mul tiplied by the correspondi ng average
mar gi nal costs for capacity and energy,
respectively, for the two types of |osses
(margi nal costs are fromthe LCC
anal ysi s).
Escal ation of electricity prices........ AEQ2003 forecasts (to 2025) and

Used AEQ2005 forecasts (to
extrapol ati on for 2035 and beyond.
2025) and extrapol ati on

for 2038 and beyond.
El ectricity site-to-source conversion... A tine series conversion factor; includes
Updat ed conversion factors
el ectric generation, transm ssion, and
from NEVS
distribution | osses. Conversion varies
yearly and is generated by DOE/ ElA's
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Nat i onal Energy Model i ng System ( NEMB)

pr ogr am
Discount rates............. ..., 3% and 7% real ......... ... ... . ... .
No change.
Analysis year........ ..., Equi prent and operating costs are

Equi prent and operating

di scounted to the year of equi pnent price
costs are discounted to

data, 2001.
year 2004.

E. Commercial Consumer Subgroup Anal ysis

In anal yzing the potential inmpacts of new or anended standards, the
Departnment eval uates inpacts on identifiable groups (i.e., subgroups)
of custoners, such as different types of businesses, which may be
di sproportionately affected by a national standard. For this
rul emaki ng, the Department identified rural electric cooperatives and
muni ci pal utilities as transformer consumer subgroups that could be
di sproportionately affected, and exami ned the inpact of proposed
standards on these groups. The consuner subgroup analysis is discussed
in detail in TSD Chapter 11

The Department's sel ection of subgroups responded directly to
conments received on the ANOPR NRECA expressed concern that
transforners servicing a single custoner on a rural electric system nmay
not be represented in the general LCC analysis. It requested the
Department to take steps to include nore data from cooperatives serving
sparsely popul ated areas with long radial distribution lines. It
conmented that costs resulting fromthe DOE standard could increase to
an unjustified level for rural electric cooperatives, which purchase
relatively large nunbers of transformers conpared to their system| oad.
(NRECA, No. 74 at p. 2) Southern Conpany conmented that municipa
utilities and rural electric cooperatives should be eval uated
separately. (Public Meeting Transcript, No. 56.12 at p. 211) In its
conmerci al consuner subgroup anal ysis, the Departnent anal yzed
muni ci pal utilities and rural electric cooperatives separately,

i ncluding additional data from cooperatives that serve sparsely
popul ated areas with long radial distribution |ines.

The results of the Departnment's comercial consunmer subgroup
anal ysis are summarized in section V.A 1.c bel ow and described in
detail in TSD Chapter 11

F. Manufacturer |npact Analysis

1. General Description
The Department performed an M A to estimate the financial inpact of
hi gher
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efficiency standards on distribution transforner manufacturers and to
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cal cul ate the inpact of such standards on enpl oynent and manufacturing
capacity. The M A has both quantitative and qualitative aspects. The
quantitative part of the MA primarily relies on the Governnent

Regul atory | npact Mddel (GRIM, an industry-cash-flow nodel custoni zed
for this rulemaking. The GRIMinputs are infornmation regarding the

i ndustry cost structure, shipnments, and revenues. The key output is the
INPV. Different sets of assunptions (scenarios) produce different
results. The qualitative part of the MA addresses factors such as
product characteristics, characteristics of particular firms, and

mar ket and product trends, and includes assessnent of the inpacts of
st andards on subgroups of manufacturers. The conplete MA is outlined
in TSD Chapter 12.

The Department outlined the MA approach in the ANOPR 69 FR 45412.
In section Il1.C. of the ANOPR, the Departnment asked stakehol ders for
conments on significant one-tine additional costs manufacturers woul d
incur if efficiency standards were introduced. 69 FR 45393. The M A
approach was al so discussed at the Septenber 28, 2004, ANOPR public
nmeet i ng.

The Department conducted the MA in three phases. Phase 1
““Industry Profile,'' consisted of the preparation of an industry
characterization. Phase 2, "“Industry Cash Flow,'' focused on the
i ndustry as a whole. In this phase, DOE used the GRIMto prepare an
i ndustry cash-fl ow anal ysis. The Departnent used publicly avail abl e
i nformati on devel oped in Phase 1 to adapt the GRIM structure to
facilitate the analysis of distribution transforner standards. |In Phase
3, " Subgroup Inpact Analysis,'' the Departnment conducted structured,
detailed interviews with six manufacturers. Two of the six
manuf acturers are small businesses (750 or fewer enpl oyees). Three of
t he manuf acturers produce nedi umvol tage, dry-type transformers,
collectively representing nore than 70 percent of the U S. nedium
vol tage, dry-type nmarket. Four of the manufacturers produce |iquid-

i mersed transfornmers, collectively representing nore than 70 percent
of the U.S. liquid-inmersed market. The purpose of the interviews was
to gather information about the financial inpacts of standards on
manuf acturers, as well as the inpacts of standards on enpl oynent and
manuf acturing capacity. The interviews provided val uabl e information
that the Department used to evaluate the inpacts of an energy
conservation standard on nanufacturers' cash flows, manufacturing
capacities, and enpl oynent | evels.

In addition to the six structured, detailed interviews, the
Depart ment conducted tel ephone interviews with four additional snal
busi nesses. The Departnment based the small-business interviews on an
interview guide that was significantly different fromthat used for the
structured, detailed interviews. Three of the small businesses
i nterviewed produce nedi umvol tage, dry-type transforners, and one
produces |iquid-inmrersed transformers. Finally, in addition to the six
detailed interviews and the four short tel ephone interviews with snall
busi nesses, the Department conducted tel ephone interviews with severa
conpani es that supply materials and equi pnent to the U S. distribution
transforner industry. The material and equi pnent suppliers included
both U S. firns and foreign suppliers. The Departnent visited one of
the U S. core steel suppliers. The foll ow ng paragraphs describe nore
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specifically the steps DOE took in devel oping the informati on on which
the M A was based.
2. Industry Profile

Phase 1 of the M A consisted of preparing an industry profile.
Before initiating the detailed inpact studies, DCE collected
informati on on the present and past structure and narket
characteristics of the distribution transformer industry. This activity
i nvol ved both quantitative and qualitative efforts to assess the
i ndustry and equi pnment to be analyzed. The information collected
included (1) nmanufacturer market shares, characteristics, and financia
information; (2) product characteristics; and (3) trends in the number
of firnms, the market, and product characteristics.

The industry profile included a topdown cost analysis of the
di stribution transformer manufacturing industry that DOE used to derive
cost and financial inputs for the GRIM e.g., revenues; nmaterial
| abor, overhead, and depreciation costs; selling, general, and
admi ni strative (SGA) expenses; and research and devel opnent (R&D)
expenses. The Departnent used public sources of information to
calibrate its initial characterization of the industry, including
Securities and Exchange Conmi ssion (SEC) 10-K reports, corporate annua
reports, the U S. Census Bureau's Econonic Census, Dun & Bradstreet
reports, and industry analysis from|bbotson Associ ates.
3. Industry Cash-Fl ow Anal ysi s

Phase 2 of the M A focused on the financial inpacts of standards on
the industry as a whole. The anal ytical tool DCE used for cal cul ating
the financial inpacts of standards on manufacturers is the GRIM In
Phase 2, the Department used the GRIMto performa prelinmnary industry
cash-flow analysis. To performthis analysis, DCE used the financia
val ues determ ned during Phase 1 and the shipnment projections used in
the NES anal ysi s.
4. Subgroup I npact Analysis

In Phase 3 of the MA the Departnment established two distinct
subgroups of distribution transfornmer manufacturers that could be
affected by efficiency standards: Liquid-inmersed and nedi umvol t age,
dry-type. The Departnent al so eval uated the inpact of the energy
conservati on standards on snmall businesses. Small busi nesses, as
defined by the Small Business Administration (SBA) for the distribution
transfornmer manufacturing industry, are manufacturing enterprises with
750 or fewer enpl oyees.
5. CGovernnent Regul atory | nmpact Mdel Analysis

An energy conservation standard can affect a manufacturer's cash
flowin three distinct ways: (1) It may require increased investnent;
(2) it may result in higher production costs per unit; and (3) it may
alter revenue by virtue of higher per-unit prices and changes in sales
vol unes. As nentioned, the Departnent uses the GRIMto quantify the
changes in cash flow that result in a higher or |ower industry val ue.
The GRIM analysis for this NOPR used a nunber of inputs--annua
shi pments; prices; material, |abor, and overhead costs; SGRA expenses;
taxes; and capital expenditures--to arrive at a series of annual net
cash flows beginning in 2004 and continuing to 2038. The Depart nent
collected this information froma nunber of sources, including publicly
avai |l abl e data; structured, detailed interviews with six manufacturers;
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and short tel ephone interviews with an additional four snal

manuf acturers. The Department cal cul ated I NPV by di scounting and
sumi ng the annual net cash flows. Chapter 12 of the TSD contains
addi tional information about the GRI M anal ysis.

For the M A, the Departnent considered two distinct markup
scenarios: (1) The preservati on-of - gross-margi n- percentage scenari o,
and (2) the preservation-of-operating-profit scenario. Under the
" preservation-of - gross-nmargi n-percentage' ' scenario, DOE
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applied a single, uniform “gross margi n percentage'' markup across al
efficiency levels. This scenario inplies that, as production cost
increases with efficiency, the absolute dollar markup will increase.
The Departnent assuned that the non-production cost nmarkup, which

i ncl udes SG&A expenses, R&D expenses, interest, and profit, was 1.25.
This markup is consistent with the one that the Departnent assuned in
the engi neering analysis and the base case of the GRIM

The inplicit assunption behind the " preservation-of-operating-
profit'' scenario is that the industry can maintain or preserve its
operating profit (in absolute dollars) after the standard. The industry
woul d do so by passing its increased costs on to its customers without
increasing its operating profits in absolute dollars. The Departnment
i npl emented this nmarkup scenario in the GRIM by setting the non-
production cost markups at each TSL to yield approximately the sanme
operating profit in both the base case and the standard case in the
year after standard inplenentation (2011).

The Department received several conments concerning the one-tine
expendi tures that industry would incur in order to manufacture
transforners that conply with energy conservation standards. The
Department refers to such one-tine expenditures as conversion capita
expendi tures and product conversion expenses, where the latter includes
research, devel opnent, testing, and marketing expenditures related to
achi evi ng conpliance. NEMA comented that the Departnent shoul d contact
i ndi vi dual manufacturers to | earn about additional one-tine conversion
capital costs. (NEMA, No. 48 at p. 2) PEMCO Corporation nade a simlar
conment, noting that mandatory energy conservati on standards would
cause small nmanufacturers to make new capital investnents above and
beyond those already nade to inprove transformer efficiency. (PEMCO
No. 57 at p. 1) Finally, ODCE urged the Departnent to consider the
costs of transition to a standards-conpliant industry. (ODOE, No. 66 at
p. 3) The Departnment considers conversion capital expenditures, and
al so product conversion expenses, in setting energy conservation
standards for any product, recognizes the inportance of these issues to
distribution transformer manufacturers, and explicitly considered such
expenditures in its MA The Departnment gathered i nfornmati on pertaining
to conversion expenditures by interview ng both transforner
manuf act urers and equi prent suppliers to the distribution transforner
i ndustry.

EMSI C commented that investments will not cause a significant
i mpact on manufacturers of liquid-imersed transforners if the energy
conservation standard is set below a certain threshold. EMSIC asserted
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that |iquid-inmrersed transformers can be made nore efficient primarily
by using better materials, without the need for significant investnent.
(EMSIC, No. 73 at p. 2) The Departnent concurs that conversion capita
expendi tures would be relatively nodest for TSLs 1 through 4, which are
the trial standard levels that would not involve partial or ful
conversi on to anor phous core technology. TSLs 5 and 6 woul d require
partial and full conversion to anorphous core technol ogy, respectively,
and the conversion capital expenditures necessary at these TSLs woul d
be significant.

EMSI C corment ed that an energy conservation standard woul d
positively affect |iquid-imersed transforner manufacturer revenue
(through higher prices), while also limting product diversity and
t hereby danpeni ng the cost increases at higher efficiencies. EMSIC
suggested that one nechani sm by which an energy conservati on standard
would limt product diversity would be the elimnation of |ower-grade
materials. (EMSIC, No. 73 at p. 2) In the GRIManalysis, the Departnent
explicitly considered the positive inpact of standards on manufacturer
revenue. \Wile the Departnent recogni zes that production cost increases
in noving to higher TSLs coul d be danpened by |inited product
diversity, the Department believes that this effect will be small
conpared to the other effects explicitly considered in its analysis.

The final MA-related conment received by the Departnent pertained
to the Nation's inport tariff on raw core steel. ZDVH is a nechanically
scribed, deep-donain refined, core steel that survives the annealing
process w thout negatively inpacting the |ow |oss properties of the
steel. Since ZDWVH core steel is available fromonly one foreign
country, U. S. transformer manufacturers woul d have to purchase ZDW
subject to this tariff. This would give foreign transforner
manuf acturers that do not inpose this tariff (e.g., in Mexico) an
advant age i n producing transformers using ZDVH core steel, since
finished cores or transforners would not be subject to the tariff.
ERMCO asked the Departnent to keep this issue in mnd when choosing the
standard, to avoid putting donestic manufacturers at a di sadvant age.
(ERMCO, No. 58 at p. 2) The Departnent addressed the ZDWH issue in its
engi neering anal ysis by nodel i ng Mexi can-nade transforners, because
this would be the expected production scenario for ZDWVH transforners.
Since, according to the Departnment's anal ysis, ZDWVH design option
conbi nati ons woul d not be the nost cost-effective at any trial standard
|l evel, DCOE did not explicitly address the inpact of the U S. core stee
tariff on transfornmer manufacturing capacity in the MA To reviewthe
cost-effectiveness findings of ZDVH in conparison to other transforner
core steels, see TSD Chapter 5

G Enpl oynent |npact Analysis

The Process Rul e includes enploynent inpacts anong the factors that
DCE considers in selecting a proposed standard. Enploynent inpacts
include direct and indirect inpacts. Direct enploynent inpacts are any
changes in the nunmber of enployees for distribution transforner
manuf acturers, their suppliers, and related service firms. |ndirect
i npacts are those changes of enploynment in the | arger econony that
occur due to the shift in expenditures and capital investnment that is
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caused by the purchase and operation of nore efficient transforner
equi pnent. The M A addresses direct enploynment inpacts; this section
descri bes indirect inpacts.

I ndirect enploynent inpacts fromdistribution transfornmer standards
consist of the net jobs created or elinmnated in the national econony,
other than in the manufacturing sector being regulated, as a
consequence of: (1) Reduced spending by end users on energy
(electricity, gas--including |iquefied petroleumgas--and oil); (2)
reduced spendi ng on new energy supply by the utility industry; (3)

i ncreased spending on the purchase price of new distribution
transformers; and (4) the effects of those three factors throughout the
econony. The Departnent expects the net nonetary savings from standards
to be redirected to other fornms of economic activity. The Depart ment

al so expects these shifts in spending and econonic activity to affect
the dermand for | abor.

In devel oping this proposed rule, the Departnent estimated indirect
national enploynment inpacts using an input/output nodel of the U S
econony, called I MBU LD (inmpact of building energy efficiency
prograns). The Departnent's O fice of Building Technol ogy, State, and
Comunity Programs (now the Buil ding Technol ogi es Program devel oped
the nodel. IMBUI LD is a personal -conput er-based, economi c-anal ysis

[[ Page 44384]]

nodel that characterizes the interconnections anmong 35 sectors of the
econony as national input/output structural matrices, using data from
the U S. Bureau of Labor Statistics. The | MBUI LD nodel estinates
changes in enpl oynent, industry output, and wage incone in the overal
U. S. econony resulting fromchanges in expenditures in the various
sectors of the econony. The Departnent estinmated changes in
expendi tures using the NES spreadsheet. |MBU LD then estimated the net
national indirect enploynent inpacts of potential distribution
transforner efficiency standards on enpl oynment by sector

Wil e both the I MBUI LD input/output nodel and the direct use of BLS
enpl oyment data suggest the proposed distribution transformer standards
could increase the net demand for |abor in the econony, the gains would
nmost likely be very snmall relative to total national enploynment. The
Departrment therefore concludes only that the proposed distribution
transforner standards are likely to produce enpl oynent benefits that
are sufficient to offset fully any adverse inmpacts on enploynent in the
distribution transformer or energy industries.

For nore details on the enpl oynent inpact analysis, see TSD Chapter
14. The Departnent did not receive stakehol der comrents on these
i ndirect enploynment inpact nethods, which it proposed in the ANOPR for
use in the NOPR anal ysis.

H Uility Inpact Analysis

The proposed distribution transforner energy-efficiency standards
have the distinct feature of regulating a product that al so has
electric utilities as one of the major product consuners. The
Department therefore anal yzed one portion of the inpacts on utilities
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fromthe consumer perspective and another portion of inpacts fromthe
utility sector perspective. Those inpacts that the Departnent anal yzed
inthe utility inpact analysis are fromthe utility sector perspective
and include the inpacts on the nunber of power plants constructed and
the fuel consunption of the sector. Financial inpacts on the utility
sector are described in the LCC anal ysis.

The Departnment anal yzed the effects of proposed standards on
electric utility industry generation capacity and fuel consunption
using a variant of the EIA" s National Energy Modeling System (NEMS).\ 3\
NEMS, which is available in the public domain, is a large, nulti-
sectoral, partial-equilibriumnodel of the U S. energy sector. The EIA
uses NEMS to produce its Annual Energy Qutlook--a wi dely recognized
basel i ne energy forecast for the U S. The Departnment used a vari ant
known as NEMs- BT. \ 4\

\3\ For nore information on NEMS, please refer to the U S
Department of Energy, Energy Informati on Adm nistration
docunentation. A useful summary is National Energy Modeling System
An Overvi ew 2003, DOE/ El A-0581 (2003), March, 2003.

\ 4\ DOE/ El A approves use of the name NEMS to describe only an
of ficial version of the nobdel wi thout any nodification to code or
data. Because this analysis entails sone m nor code nodifications
and the nodel is run under various policy scenarios that are
variations on DOE/ El A assunptions, the Departnment refers to it by
the name NEMS-BT (BT is DOE s Buil ding Technol ogi es Program under
whose aegis this work has been perforned). NEMS-BT was previously
cal | ed NEMs- BRS

The Department conducted the utility analysis as policy deviations
fromthe AEQ2005, applying the sane basic set of assunptions. The
utility analysis reported the changes in installed capacity and
generation, by fuel type, that result for each TSL, as well as changes
in end-use electricity sales.

Details of the utility analysis nethods and results are reported in
TSD Chapter 13. The Departnent did not receive stakehol der comments on
the utility inmpact analysis nmethods proposed in the ANOPR

I. Environnmental Analysis

The Department determined the environnental inpacts of the proposed
standards. Specifically, DCE cal culated the reduction in power plant
em ssions of CO2, sulfur dioxide (SO2),

NOX , and nmercury (Hg), using the NEMS-BT conputer nodel.

The environnental assessnment published with the TSD, however, does not
include the estimated reduction in power plant enissions of

S2 because, as discussed bel ow, any such reduction

resulting froman efficiency standard would not affect the overal

|l evel of SO2 enmissions in the U S. Like SO,

future em ssions of NOX and Hg wi |l be subject to em ssions

caps. The Departnent cal culated a forecast of em ssions reductions for
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these two types of em ssions reductions, for enissions under an
uncapped scenari o. Under emni ssions-cap regul ation, the Departnent
assunmes that the uncapped eni ssions reduction estinmate corresponds to
the generation of em ssions allowance credits under an em ssions-cap
scenari o.

The NEMS-BT is run simlarly to the AEQROO5 NEMS, except that
distribution transfornmer energy usage is reduced by the ampunt of
energy (by fuel type) saved due to the trial standard |evels. The
Department obtained the input of energy savings fromthe NES
spreadsheet. For the environnmental analysis, the output is the
forecasted physical em ssions. The net benefit of the standard is the
di fference between enissions estimted by NEMS-BT and the AEQ2005
Ref erence Case.

The NEMS-BT tracks CO2 enissions using a detail ed nodul e
that provides robust results because of its broad coverage of al
sectors and inclusion of interactive effects. In the case of
S, the Cean Air Act Anendnents of 1990 set an em ssions
cap on all power generation. The attainment of this target, however, is
fl exi bl e anong generators and is enforced by applying market forces,
through the use of emi ssions allowances and tradable permts. As a
result, accurate sinulation of SO2 trading tends to inply
that the effect of efficiency standards on physical emissions will be
near zero because enissions will always be at, or near, the ceiling.
Thus, there is virtually no real possible SO2 environnental
benefit fromelectricity savings as long as there is enforcenent of the
em ssions ceilings. Though there may not be an actual reduction in
S2 emissions fromelectricity savings, there still my be
an economnmic benefit fromreduced em ssions denand. Electricity savings
decrease the need to generate SO2 em ssions from power
production, and consequently can decrease the need to purchase or
generate SO2 eni ssions allowance credits. This decreases the
costs of conplying with regul atory caps on em ssions. See the
environmental assessment, a separate report within the TSD, for a
di scussi on of these issues.

Regardi ng the environnental assessnment, ASAP stated that DCE shoul d
report other em ssions inpacts in addition to NOX and
C®2, such as Hg and particul ates. (Public Meeting
Transcript, No. 56.12 at p. 247) The Departnent responded to this
conment by adding Hg to the emi ssions reported in the environnenta
assessnent. Particulates are a special case because they arise not only
fromdirect emi ssions, but also fromconpl ex atnospheric chemni ca
reactions that result from NOX and SO2 eni ssions
Because of the highly conplex and uncertain rel ationship between
particul ate em ssions and particul ate concentrations that inpact air
quality, the Departnment did not report particul ate emni ssions.
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V. Anal ytical Results

A. Economi c Justification and Energy Savi ngs
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1. Economi c |npacts on Commercial Consuners
a. Life-Cycle Cost and Payback Peri od

The Department's LCC and PBP anal yses provided five key outputs for
each TSL that are reported in Tables V.1 through V.10 bel ow. The first
three outputs are the proportion of transforner purchases where the
purchase of a standard-conpliant design creates a net |life-cycle cost,
no inpact, or a net life-cycle savings for the consunmer. The fourth
output is the average net life-cycle savings froma standard-conpliant
design. Finally, the fifth output is the average payback period for the
consuner investnent in a standard-conpliant design. The payback period
is the nunber of years it would take for the custonmer to recover, as a
result of energy savings, the increased costs of higher-efficiency
equi pnent, based on the operating cost savings fromthe first year of
ownershi p. The payback period is an econonic benefit-cost nmeasure that
uses benefits and costs without discounting. Detailed information on
the LCC and PBP anal yses can be found in TSD Chapter 8.

Table V.1 presents the summary of the LCC and PBP anal ysis for the
representative unit fromdesign line 1, a 50 kVA, |iquid-inmmrersed,
si ngl e- phase, pad-nounted distribution transformer. For this unit, the
average efficiency of the baseline transformers sel ected during the LCC
anal ysis was 98.97 percent, the mninmmefficiency of the baseline
transforners selected during the LCC anal ysis was 98.56 percent, and
the consumer equi pnent cost before installation (which includes
manuf acturer selling price, shipping costs, distributor markup, and
taxes) was $1, 382. 00.

Table V.1.--Summary LCC and PBP Results for Design Line 1
Representative Unit

Trial standard |eve

1 TP 1 2 3 4

5 6

Efficiency (%9.......... ... ....... 98.9 98.9 98.9
99. 04 99. 19 99. 59
Transforners with Net LCC I ncrease 4.9 4.9 4.9 16.6
52.8 90.5

(9. .
Transforners with No Change in LCC 65. 2 65.2 65. 2 50.9
14.7 0.0

(9. .
Transforners with Net LCC Savi ngs 29.9 29.9 29.9 32.5
32.5 9.5

(9. ..

Mean LCC Savings ($).............. 93 93 93 98
5 - 688

Mean Payback Period (years)....... 11. 4 11. 4 11. 4 21.9
36.0 45.0
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Table V.2 presents the summary of the LCC and PBP anal ysis for the
representative unit fromdesign line 2, a 25 kVA, |iquid-inmrersed,
si ngl e- phase, pol e-nmounted distribution transformer. For this unit, the
average efficiency of the baseline transformers selected during the LCC
anal ysis was 98.74 percent, the mninmmefficiency of the baseline
transforners selected during the LCC anal ysis was 98.23 percent, and
the consumer equi pnent cost before installation (which includes
manuf acturer selling price, shipping costs, distributor markup, and
taxes) was $737.00.

Table V.2.--Summary LCC and PBP Results for Design Line 1
Representative Unit

Trial standard | eve

1 TP 1 2 3 4

5 6

Efficiency (9%9.................... 98.7 98.73 98. 76
98. 79 98. 96 99. 46
Transfornmers with Net LCC | ncrease 1.4 3.0 5.2 8.6
43.9 98.9

(9. .
Transforners with No Change in LCC 66. 6 64.3 60. 8 56. 3
25. 4 0.0

(9. .
Transforners with Net LCC Savi ngs 32.0 32.7 34.0 35.1
30.7 1.1

(9. .

Mean LCC Savings ($).............. 69 70 72 71

7 -953

Mean Payback Period (years)....... 4.8 6.8 8.8 12.0
31.7 66. 6

Table V.3 presents the summary of the LCC and PBP anal ysis for the
representative unit fromdesign |line 3, a 500 kVA, |iquid-imersed,
si ngl e- phase distribution transforner. For this unit, the average
efficiency of the baseline transformers selected during the LCC
anal ysis was 99. 36 percent, the mninmmefficiency of the baseline
transforners selected during the LCC anal ysis was 99. 07 percent, and
the consumer equi pnent cost before installation (which includes
manuf acturer selling price, shipping costs, distributor markup, and
taxes) was $5, 428. 00.
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Table V.3.--Summary LCC and PBP Results for Design Line 3
Representative Unit

Trial standard | eve

1 TP 1 2 3 4

5 6

Efficiency (%9.................... 99. 3 99. 38 99. 46
99. 54 99. 74 99. 75
Transfornmers with Net LCC I ncrease 0.2 1.4 6.1 39.9
66. 3 70.8

(9. .
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Transforners with No Change in LCC 73.7 65.2 49.5 4.0
0.1 0.0

(9. .
Transforners with Net LCC Savi ngs 26.1 33.4 44. 4 56.1
33.6 29.2

(9. .

Mean LCC Savings ($).............. 1, 746 2,267 2,775 2,876
627 -410

Mean Payback Period (years)....... 1.4 4.3 10. 4 19.8
29.3 32.3

Table V.4 presents the summary of the LCC and PBP anal ysis for the
representative unit fromdesign line 4, a 150 kVA, |iquid-inmersed,
t hree- phase distribution transforner. For this unit, the average
efficiency of the baseline transformers selected during the LCC
anal ysis was 98.91 percent, the mninmmefficiency of the baseline
transforners selected during the LCC anal ysis was 98.42 percent, and
the consumer equi pnent cost before installation (which includes
manuf acturer selling price, shipping costs, distributor markup, and
taxes) was $3, 335. 00.

Table V.4.--Summary LCC and PBP Results for Design Line 4
Representative Unit

Trial standard | eve
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Efficiency (%9.................... 98.9 99. 08 99. 26
99. 26 99. 58 99.61
Transfornmers with Net LCC I ncrease 3.3 16. 8 41.0 41.0
64. 4 75.5

(9. .
Transforners with No Change in LCC 63.7 40. 8 11.3 11.3
0.8 0.0

(9. .
Transforners with Net LCC Savi ngs 33.0 42. 4 47.7 a47.7
34.8 25.5

(9. .

Mean LCC Savings ($).............. 556 629 450 450
56 -572

Mean Payback Period (years)....... 8.5 18.1 21.5 21.5
29.2 34.9

Table V.5 presents the summary of the LCC and PBP anal ysis for the
representative unit fromdesign line 5 a 1500 kVA, |iquid-inmersed,
t hree- phase distribution transforner. For this unit, the average
efficiency of the baseline transformers selected during the LCC
anal ysis was 99. 36 percent, the nininmumefficiency of the baseline
transforners selected during the LCC anal ysis was 99.13 percent, and
the consumer equi pnent cost before installation (which includes
manuf acturer selling price, shipping costs, distributor markup, and
taxes) was $11, 931. 00.

Table V.5.--Sumary LCC and PBP Results for Design Line 5
Representative Unit

Trial standard | evel

1 TP 1 2 3 4

5 6
Efficiency (%9.......... ... ....... 99. 3 99. 36 99. 42
99. 47 99.71 99.71
Transformers with Net LCC I ncrease 0.3 1.5 10.2 15.9
57.1 57.2

(9. e
Transformers with No Change in LCC 71.7 62. 8 40.0 24.2
0.0 0.1

(9. e
Transforners with Net LCC Savi ngs 28.0 35.7 49. 8 59.9
42.9 42.7

(9. e
Mean LCC Savings ($).............. 3,957 5,463 6, 504 7,089
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4,431 3,902
Mean Payback Period (years)....... 3.4 6.1 12. 7 14.1
25.6 26.1

Table V.6 presents the summary of the LCC and PBP anal ysis for the
representative unit fromdesign Iine 9, a 300 kVA, medi umvoltage, dry-
type, three-phase distribution transformer with a 45kV BIL. For this
unit, the average efficiency of the baseline transforners sel ected
during the LCC anal ysis was 98. 77 percent, the mnimum efficiency of
the baseline transformers selected during the LCC anal ysis was 98.41
percent, and the consumer equi pnent cost before installation (which
i ncl udes manufacturer selling price, shipping costs, distributor
mar kup, contractor markup, and taxes) was $7, 510. 00.

Table V.6.--Summary LCC and PBP Results for Design Line 9
Representative Unit

Trial standard | eve

1 TP 1 2 3 4

5 6

Efficiency (9%9.......... ... ....... 98. 6 98. 82 99. 04
99. 26 99.41 99.41
Transforners with Net LCC Increase 0.6 1.1 5.3 25.7
56. 3 55.0

(9. .
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Transforners with No Change in LCC 57.8 46. 3 29. 7 0.5
0.0 0.0

(9. .
Transforners with Net LCC Savi ngs 41.6 52.6 65.0 73.8
43.7 45. 0

(9. ..

Mean LCC Savings ($).............. 988 1, 968 3,103 3,532
1,181 1,274

Mean Payback Period (years)....... 1.5 2.4 5.4 12. 4
21.7 21.5

Table V.7 presents the summary of the LCC and PBP anal ysis for the
representative unit fromdesign Iine 10, a 1500 kVA, nedi umvoltage,
dry-type, three-phase distribution transformer with a 45 kV BIL. For
this unit, the average efficiency of the baseline transforners sel ected
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during the LCC anal ysis was 99.17 percent, the minimmefficiency of
the baseline transformers selected during the LCC anal ysis was 98. 79
percent, and the consumer equi pnent cost before installation (which
i ncl udes manufacturer selling price, shipping costs, distributor

mar kup, contractor markup, and taxes) was $33, 584. 00.

Table V.7.--Summary LCC and PBP Results for Design Line 10
Representative Unit

Trial standard | evel

1 TP 1 2 3 4

5 6

Efficiency (9%9.................... 99.1 99. 20 99. 30
99. 39 99.51 99.51
Transforners with Net LCC Increase 4.4 5.1 8.9 21.0
66. 3 66. 2

(9. e
Transforners with No Change in LCC 63.3 56.9 44 4 23.2
0.0 0.0

(9. e
Transforners with Net LCC Savi ngs 32.3 37.6 46.7 55.8
33.7 33.8

(9. e
Mean LCC Savings ($).............. 4,041 5, 227 6, 818 7,699
1,279 1,124
Mean Payback Period (years)....... 7.7 8.3 10.0 13.4
28.7 29.4

Tabl e V.8 presents the summary of the LCC and PBP anal ysis for the
representative unit fromdesign line 11, a 300 kVA, nedi umvoltage
dry-type, three-phase distribution transformer with a 95 kV BIL. For
this unit, the average efficiency of the baseline transforners sel ected
during the LCC anal ysis was 98.42 percent, the mnimum efficiency of
the baseline transformers selected during the LCC anal ysis was 98. 05
percent, and the consumer equi pnent cost before installation (which
i ncl udes manufacturer selling price, shipping costs, distributor
mar kup, contractor markup, and taxes) was $10, 945. 00.

Table V. 8.--Summary LCC and PBP Results for Design Line 11
Representative Unit

Trial standard | evel
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1 TP 1 2 3 4

5 6

Efficiency (%9.................... 98.5 98. 67 98. 84
99.01 99. 09 99. 09
Transforners with Net LCC I ncrease 2.4 3.9 9.8 22.0
34.2 33.2

(9. e
Transforners with No Change in LCC 42.5 34.6 18. 7 2.3
0.0 0.0

(9. e
Transforners with Net LCC Savi ngs 55.1 61.5 71.5 75.7
66. 8 66. 8

(9. e

Mean LCC Savings Period ($)....... 2,491 3,621 4,313 4, 845
4,186 4,289

Mean Payback (years).............. 3.8 4.9 7.9 11.8
15.1 14. 8

Table V.9 presents the summary of the LCC and PBP anal ysis for the
representative unit fromdesign line 12, a 1500 kVA, nedi umvoltage,
dry-type, three-phase distribution transformer with a 95 kV BIL. For
this unit, the average efficiency of the baseline transformers sel ected
during the LCC anal ysis was 99.18 percent, the minimumefficiency of
the baseline transformers selected during the LCC anal ysis was 98. 81
percent, and the consumer equi pnent cost before installation (which
i ncl udes manufacturer selling price, shipping costs, distributor
mar kup, contractor narkup, and taxes) was $33, 590. 00.

Table V.9.--Sumary LCC and PBP Results for
Design Line 12 Representative Unit

Trial standard | eve

1 TP 1 2
3 4 5 6
Efficiency (90 ... ... e e e e 99.0
99. 12 99. 23 99. 35 99.51 99.51
Transfornmers with Net LCC Increase (W....... ..., 1.4
1.5 5.8 18.2 70.6 70.1
[[ Page 44388]]
Transforners with No Change in LCC (%W ....... ..., 75.1
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71.9 56. 9 28.2 0.0 0.0

Transfornmers with Net LCC Savings (% ...........ciiiiinnn. .. 23.5
26.6 37.3 53.6 29.4 29.9

Mean LCC Savings (&) .. ... e e 2, 600
3,973 5, 485 6, 812 - 650 - 655

Mean Payback Period (years)............ i 4.6
4.7 8.3 12.7 29.3 29.3

Tabl e V.10 presents the sumary of the LCC and PBP analysis for the
representative unit fromdesign Iine 13, a 2000 kVA, nedi umvoltage
dry-type, three-phase distribution transformer with a 125 kV BIL. For
this unit, the average efficiency of the baseline transforners sel ected
during the LCC anal ysis was 99.26 percent, the mninmum efficiency of
the baseline transformers selected during the LCC anal ysis was 98. 97
percent, and the consumer equi pnent cost before installation (which
i ncl udes manufacturer selling price, shipping costs, distributor
mar kup, contractor markup, and taxes) was $41, 873. 00.

Tabl e V. 10.--Sunmary LCC and PBP Results for
Design Line 13 Representative Unit

Trial standard |eve

1 TP 1 2
3 4 5 6
Efficiency (90 .. ... i e e 99.0
99. 15 99. 30 99. 45 99. 55 99. 55
Transfornmers with Net LCC Increase (W ..........ciiiiiinnn. .. 3.8
1.5 4.4 42. 6 75.7 75.7
Transfornmers with No Change in LCC (W ..........ciiiiinn... 76.0
72.9 58.9 5.4 0.0 0.0
Transfornmers with Net LCC Savings (% ......... ... .. 20.2
25.6 36.7 52.0 24. 3 24.3
Mean LCC Savings (8) .. ... e e 662
3,125 5, 430 6, 435 -5, 303 -5, 218
Mean Payback Period (years)........ ... ... 9.7
5.8 8.0 19.5 32.5 32.4

b. Rebuttabl e- Presunpti on Payback

As set forth in section 325(0)(2)(B)(iii) of EPCA, 42 U S.C
6295(0)(2)(B)(iii), there is a rebuttable presunption that an energy
conservation standard is economically justified if the increased
installed cost for a product that neets the standard is |less than three
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times the value of the first-year energy savings resulting fromthe
standard. However, while the Departnment exam ned the rebuttable-
presunption criteria, the Departnent determ ned econom c justification
for the proposed standard | evels through a nore detail ed anal ysis of
the econom c inpacts of increased efficiency pursuant to section
325(0)(2)(B) (i) of EPCA. (42 U S.C 6295(0)(2)(B)(i))

The Department cal cul ated a rebuttabl e-presunpti on payback period
for each trial standard level, to determine if DOE could presune that a
standard at that level is economically justified. Rather than using
distributions for input values, DCE used discrete values and based the
cal culation on the DOE distribution-transforner-test-procedure
assunptions. As a result, the Departnent calculated a single
rebut t abl e- presunpti on payback value for each standard |evel, and not a
di stribution of payback peri ods.

To evaluate the rebuttabl e presunption, the Departnent estinated
the additional cost of purchasing a nore efficient, standard-conpliant
product, and conpared this cost to the value of the energy savings
during the first year of operation of the product as determined by the
applicable test procedure. The Department interpreted the increased
cost of purchasing a standard-conpliant product to include the cost of
installing the product for use by the purchaser. The Departnment then
cal cul ated the rebuttabl e-presunpti on payback period, or the ratio of
the value of the first year's energy savings to the increase in
purchase price. Wen the rebuttabl e-presunpti on payback period is |ess
than three years, the rebuttable presunption is satisfied; when the
payback period is equal to or nore than three years, the rebuttable
presunption is not satisfied.

The rebuttabl e-presunpti on payback period nay differ from payback
periods presented in other parts of this NOPRin at |east two inportant
ways:

The rebuttabl e- presunpti on payback period uses test
procedure loading |levels to evaluate | osses, rather than the
Department's estimate of in-service |oading conditions.

O her payback periods may consider total operating costs,
wher eas the rebuttabl e-presunpti on payback period considers only the
val ue of energy savings. In the case of distribution transforners,
however, the Departnent estinmates that the change in operating costs is
sol ely due to energy savings.

There are three key inputs into the rebuttabl e-presunpti on payback
calculation: (1) The average efficiency; (2) the average installed
cost; and (3) the cost of electricity. Gven the average efficiency of
the baseline and standard-conpliant transformers, the Departnent
cal cul ated the energy savings by taking the difference in the annua
| osses between the baseline and standard-conpliant transformers,
assuming the | oading conditions fromthe test procedure. Miltiplying
the energy savings times the cost of electricity provided the value of
the energy savings. Dividing the value of the energy savings into the
install ed-cost increase for a standard-conpliant transforner provided
the estimate of the rebuttabl e-presunpti on payback period. Mre
detai |l ed di scussion on the rebuttable presunption is contained in TSD
Chapter 8, section 8.7.

Tabl e V.11 shows the rebuttabl e-presunpti on payback period as a
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Tabl e V. 11. --Rebuttabl e-Presunpti on Payback in Years

Rat ed
Design line capacity TSL1 (TP TSL2 TSL3 TSL4

TSL5 TSL6

kVA 1)
L 50 7.0 7.0 7.0
10.1 16.0 27.2
2 25 2.1 3.6 4.3
5.2 15.2 42. 4
L 500 0.5 2.2 5.1
9.7 22.7 25.1
4o 150 3.9 7.4 12.0
12.0 17.2 20.7
L 1, 500 2.6 4.5 6.5
9.0 20.0 20.0
L 300 0.7 1.3 2.5
5.6 11.3 11.3
10, . 1, 500 3.2 3.8 4.8
6.1 12.4 12.4
11, 300 2.0 2.6 3.8
5.3 7.0 7.0
12, 1, 500 2.3 2.5 3.3
5.3 13.6 13.6
13, 2,000 5.0 3.3 4.1
8.2 16.7 16.7

c. Commercial Consuner Subgroup Anal ysis

In anal yzing the potential inpacts of new or amended standards, the
Departnment eval uates inpacts on identifiable groups (i.e., subgroups)
of custoners, such as different types of businesses, which may be
di sproportionately affected by a national standard. For this
rul emaki ng, the Departnment identified rural electric cooperatives and
muni ci pal utilities as transforner consumer subgroups that coul d be
di sproportionately affected, and exam ned the inpact of today's
proposed standards on these groups.

The Departnent's analysis indicated that, for municipal utilities,
the economics are simlar to those of the national sanple of utilities,
but found significant differences in the results for rura
cooperatives. Rural cooperatives have |ower transforner |oading |evels
than the average utility, and so their operating cost savings from
hi gher standards would be smaller than those for the average utility.
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Chapter 11 of the TSD explains the Departrment's method for conducting
the consuner subgroup analysis and presents the detailed results of
that anal ysis.

Tabl e V.12 shows the fraction of transforners that are inpacted by
different standard |levels for the two commercial consumer subgroups. A
transforner is inpacted by a standard if the transformer design has to
change in order to neet the performance requirenents of the standard.
Tabl e V.13 shows the mean LCC savings from proposed energy-efficiency
standards, and Table V.14 shows the nmean payback period (in years) for
the two comercial subgroups. Only the |iquid-imersed design lines are
included in this analysis since those types dom nate the transforners
purchased by electric utilities.

Table V. 12.--Fraction of Transforners Purchased by Commercial Consuner Subgroups
I mpact ed by Energy-Efficiency

St andar ds
[ Percent]
TSL1 (TP
Design |ine 1) TSL2 TSL3 TSL4

TSL5 TSL6

Muni ci pal Utility Subgroup
L 35.3 35.3 35.3
48. 6 84.8 100.0
2 33.9 34.7 39.3
44.1 74.9 100.0
P 26.1 35.2 50. 4
96.0 99.9 100.0
A 35.9 60. 2 88.3
88.3 99.2 100.0
L 27.9 36.0 59.1
75.6 99.9 99.9

Rural Cooperative Subgroup
L 35.6 49.8 88.7
98.0 99.0 100.0
2 35.6 38.0 42.8
48. 1 81.1 100.0
o 27.6 35.1 50. 6
97.7 99.9 100.0
A 36.9 61.5 94.3
93.9 99.4 100.0
L 29.1 37.6 60. 4
79.2 99.9 100.0
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Tabl e V.13.--Mean Life-Cycle Cost Savings for Transformers Purchased by
Commerci al Consuner Subgroups

[ Dol I ar s]
Rat ed
Design line capacity TSL1 (TP TSL2 TSL3 TSL4
TSL5 TSL6
kVA 1)
Muni ci pal Utility Subgroup
L 50 95 95 95
120 64 -594
2 25 69 66 70
73 17 -926
P 500 2,109 2,765 3, 607
3, 693 1, 745 1,102
[[ Page 44390]]
A 150 608 808 512
512 435 - 165
L 1, 500 4,853 6, 649 8,128
9, 013 7,680 7,453
Rural Cooperative Subgroup
L 50 79 79 79
58 -91 -861
2 25 69 66 67
63 -25 -1, 040
T 500 1, 288 1,525 1, 669
1,579 -1, 630 -2,573
4o 150 412 370 183
183 -599 -1, 320
L 1, 500 2,243 3,013 3,084
3,239 -3,617 -3,775

Tabl e V. 14. --Mean Payback Period for Transforners Purchased by Comercia
Consuner Subgroups
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[ Years]
TSL1 (TP
Design line 1) TSL2 TSL3 TSL4

TSL5 TSL6

Muni ci pal Uility Subgroup
L 11.1 11.1 11.1
19.9 33.2 43.0
2 4.8 7.0 8.8
12.0 30.6 65. 4
P 1.2 3.8 8.7
19. 2 27. 4 29.9
A 7.7 15.0 21.5
21.5 27.1 32.5
L 2.9 5.1 11.0
12.9 23.7 23.7

Rural Cooperative Subgroup
L 12. 4 12. 4 12. 4
25.2 41.2 49. 3
2 5.4 7.6 9.9
14.0 35.6 72.5
B 1.6 57 13.7
22.5 33.9 37.7
A 10.8 22.2 25.4
25.4 31.4 37.7
L 4.9 8.4 16.9
17. 4 29.4 29.4

The LCC results for the nmunicipal utilities subgroup are quite
simlar to the results for the national sanmple of utilities.
Transforners purchased by nunicipal utilities tend to serve nore
di verse, urban |oads than transforners that serve nore rural areas. The
i ncreased load diversity increases the load factor and the transforner
| oadi ng, thus increasing the potential savings fromreduced | oad
| osses. Thus, conpared to the other subgroup (rural cooperatives), the
benefits fromefficiency inprovenents are, on average, greater

In contrast to the results for municipal utilities, the LCC savings
tends to be lower for rural cooperatives, and the payback tinmes tend to
be longer. The LCC and PBP results for the rural cooperatives subgroup
are nostly a reflection of the fact that the |oading on rura
transforners is lower, and thus the savings fromreduced | oad | osses
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are nore nodest. Distribution transformers purchased by rura
cooperatives have | ower |oading than transforners that serve urban
areas, primarily because the need to mitigate voltage flicker often
results in the purchase of transforners of higher capacities, and
because transformers purchased by rural cooperatives tend to serve
isolated |l oads with | ower |oad factors. The | ower |oadi ng decreases the
potential savings fromreduced | oad | osses, so the benefits from
efficiency inprovenents are, on average, |ess than the municipa
utility case per affected transformer
2. Economi c | npacts on Manufacturers

The Departnent performed an MA to estinmate the inpact of higher
efficiency standards on distribution transformer manufacturers. Chapter
12 of the TSD expl ai ns the nethodol ogy, analysis, and findings of this
analysis in detail.
a. Industry Cash-Fl ow Anal ysis Results

Based on a real corporate discount rate of 8.9 percent, the
Department estimated the distribution transfornmer industry inpacts at
each TSL. Table V.15 and Table V.16 show the estimated inpacts for the
l'iquid-imersed and nedi um vol tage, dry-type industries, respectively.
The primary netric fromthe MA is the change in I NPV. These tables
al so present the investnents that the industry would incur at each TSL.
Product conversion expenses include engi neering, prototyping, testing,
and marketing expenses incurred by a manufacturer as it prepares to
cone into conpliance with a standard. Capital investnents are the one-
time outlays for equipnent and buil dings required for the industry to
cone into conpliance (i.e., conversion capital expenditures).
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Tabl e V. 15. --Manuf acturer |Inpact Analysis
for Liquid-Inmersed |ndustry

Trial standard |eve

INPV. ($ mllions)............ 526

532 537 553 561 549 552

Change in INPV........................ ($ mllions)............ ..........

5.8 10.7 27.0 34.9 22.3 25.8
(...

1.1 2.0 5.1 6.6 4.2 4.9
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Product Conversion Expenses........... ($milions)............ ..........
0 0 0 0 109. 2 161. 2
Capital Investnents................... ($ mllions)............ ..........
2.5 5.0 7.8 8.0 94.1 326.5
Total Investnment Required............. ($milions)............ ..........
2.5 5.0 7.8 8.0 203.3 487.7

INPV. ($ millions)............ 526

521 513 496 490 323 27

Change in INPV........................ ($ millions)............ .......... -

5.7 -12.9 -30.0 -36.9 -203.8 -499.6
(.. -

1.1 -2.4 -5.7 -7.0 -38.7 -94.9

Product Conversion Expenses........... ($ mllions)............ .. ........

0 0 0 0 109. 2 161.2

Capital Investnments................... ($ mllions)............ .. ........

2.5 5.0 7.8 8.0 94.1 326.5

Total Investnment Required............. ($ mllions)............ ..........

2.5 5.0 7.8 8.0 203.3 487.7

Tabl e V. 16.--Manufacturer |npact Analysis for
Medi um Vol t age, Dry-Type Industry

Trial standard | eve
Units Base

ENPV. ($ mllions)................. 32

30 29 27 28 30

Change in INPV.... ... ... .. ... . .. ($ mllions).................

........... -1.8 -3.3 -5.1 -3.8 -2.0
(...

........... -5.5 -10.1 -15.7 -11.8 -6.1

Product Conversion Expenses................ ($ millions).................

........... 0 0 3.3 3.6 5.0
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Capital Investnents........................ ($ mllions).................
........... 3.2 5.6 7.3 7.5 15.0
Total Investnent Required.................. ($ mllions).................
........... 3.2 5.6 10. 6 11.1 20.0

ENPV. ($ mllions)................. 32
30 28 25 24 15
Change in INPV. ... ... .. . i ($ milions).................
........... -2.5 -4.3 -6.9 -7.8 -17.0
(...
........... -7.7 -13.4 -21.5 -24.3 - 52.8
Product Conversion Expenses................ ($ millions).................
........... 0 0 3.3 3.6 5.0
Capital Investnents........................ ($ millions).................
........... 3.2 5.6 7.3 7.5 15.0
Total Investnment Required.................. ($ millions).................
........... 3.2 5.6 10.6 11.1 20.0

b. Inpacts on Enpl oynent

The Departnent expects no significant, discernable direct
enpl oynment inpacts anong |iquid-i mersed transfornmer manufacturers
under TSL1 through TSL4, but potentially large increases in enpl oynent
for TSL5 and TSL6 (35 percent and 99 percent, respectively). These
concl usi ons--whi ch are separate from any concl usi ons regardi ng
enpl oynent inpacts on the broader U.S. econony--are based on nodeling
results that address neither the possible relocation of donestic
transforner manufacturing enploynment to | ower |abor-cost countries, nor
the possibility of outsourcing anmorphous core producti on under TSL5 and
TSL6 to conpanies in other countries. The Departnent discussed this
scenari o of outsourcing anorphous core production to other countries
during several liquid-imrersed manufacturer interviews, and it appears
that outsourcing woul d be a serious consideration for the |iquid-
i mersed industry under TSL5 or TSL6

Li qui d-i nmrer sed manuf acturers expressed concern during the MA
interviews that establishing an energy conservation standard would
“‘comoditize'' the liquid-imersed transforner market, making it
easier for foreign manufacturers who specialize in | owcost nass
production of one design to enter the U S. market. |If foreign producers
were to capture significant market share, U. S. transforner-
manuf act uring enpl oynent woul d be negatively affected. As a point
related to "~ “commoditization,'' but separate from enpl oynent i npacts,
manuf acturers al so warned the Departnment about a potential backsliding
ef fect, whereby the average efficiency of |liquid-inmrersed transforners
could potentially decrease under standards, since transformer custoners
may stop evaluating and instead sinply purchase mnimally conpliant
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desi gns. Manufacturers reported havi ng observed such a backsli di ng
phenonenon in custoner orders from Massachusetts, where TPl is a
mandat ory standard

The Departnment expects no significant, discernable enploynent
i npacts anong nedi um vol tage, dry-type transformer manufacturers for
any TSL conpared to the base case. The Departnent's concl usion
regardi ng enpl oynent inpacts in the nmediumvoltage, dry-type
transformer industry is separate from any concl usions regarding
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enpl oynment inpacts on the broader U S. econony. Increased enpl oynent
| evel s are not expected at higher TSLs because the core-cutting
equi pnent typically purchased by the nedi umvoltage, dry-type industry
is highly automated and i ncl udes core-stacking equi pnent.

Anot her concern conveyed by sonme nedi um vol tage, dry-type
manuf acturers during the interviews is the potential inmpact stenm ng
fromthe cast-coil transformer conpetitiveness at higher TSLs. These
manuf acturers claimthat setting a standard above a certain threshold
may trigger a market switch from open-wound ventilated transforners to
cast-coil transformers. Mnufacturers suggest that this crossover point
likely occurs at TSL3 and higher. If the market does shift to cast-coi
transformers, there is a risk of inported pre-fabricated cast coils
dominating the market in the long term This would have a significant
i npact on donestic industry value and domestic enploynent in the
medi um vol t age, dry-type industry.
c. lnmpacts on Manufacturing Capacity

For the liquid-imrersed distribution transformer industry, the
Department believes that there are only nminor production capacity
inplications for a standard at TSL4 and bel ow. At TSL6, all i quid-
i mersed design lines would have to convert to anorphous technol ogy,
the nost efficient core material. At TSL5, three design |ines would
have to convert to anorphous core designs. Conversion to anorphous core
desi gns woul d render obsolete a large portion of the equiprment used in
the liquid-inmersed industry today (e.g., annealing furnaces, core-
cutting and wi nding equi pment). Based on the nmanufacturer interviews,
DOE bel i eves that TSL5 and TSL6 woul d cause |iquid-inmrersed transforner
manuf acturers to deci de whether they woul d tool for anorphous
technol ogy, attenpt to purchase pre-fabricated anorphous cores, or exit
the industry. Manufacturers also indicated that, if they were to choose
to produce anorphous cores thenselves, they would face a critica
deci si on about whether or not to relocate outside of the U S., since
much of their equiprent woul d becone obsol ete. As nentioned above, if
manuf act urers choose to purchase pre-fabricated anorphous cores, they
m ght purchase them from foreign manufacturers

Energy conservation standards will affect the medi umvoltage, dry-
type industry's manufacturing capacity because the core stack heights
(or core steel piece length) will increase and |am nations will becone
thinner. Thinner lam nations require nore cuts and are nore cunbersone
to handl e. Therefore, manufacturers would have to invest in additiona
core-mtering machinery or nodifications and i nprovenents to recover
any losses in productivity, and these factors might also contribute to
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a need for nore plant floor space. Because nore-efficient transforners
tend to be larger, this could also contribute to the need for
addi ti onal manufacturing floor space

d. Inpacts on Manufacturers That Are Small Busi nesses

Converting froma conpany's current basic product |ine involves
desi gni ng, prototyping, testing, and manufacturing a new product. These
tasks have associ ated capital investments and product conversion
expenses. Snal |l businesses, because of their limted access to capita
and their need to spread conversion costs over snaller production
vol umes, may be affected nore negatively than mgjor manufacturers by an
energy conservation standard. For these reasons, the Departnment
specifically evaluated the inmpacts on snmall busi nesses of an energy
conservation standard.

The Smal | Business Admi nistration defines a snall business, for the
distribution transformer industry, as a business that has 750 or fewer
enpl oyees. The Departnment estimates that, of the approximtely 25 U S
manuf acturers that make |iquid-inmersed distribution transformers,
about 15 of them are small businesses. About five of the small [|iquid-
i mer sed transforner businesses have fewer than 100 enpl oyees. The
liquid-imersed distribution transformer industry largely produces
custom zed transfornmers. Oten, small businesses can conpete in this
i ndustry because a typical custoner order can involve unique designs
produced in relatively small volunmes. Small manufacturers in the
liquid-imersed industry tend not to conpete on the higher-vol une
products and often produce transforners for highly specific
applications. This strategy allows snmall manufacturers in the |iquid-

i Mmersed transforner industry to be conpetitive in certain product

mar kets. | nplenentation of an energy conservation standard woul d have a
relatively mnor differential inpact on small nmanufacturers (versus

| arge manufacturers) of |iquid-inmersed distribution transformers.

Di sadvantages to snall businesses, such as having little | everage over
suppliers (e.g., core steel suppliers), are present with or wi thout an
energy conservation standard

For medi umvol tage, dry-type manufacturers, the situation is
different. The Department estinmates that, of the 25 U.S. manufacturers
that make nmedi umvoltage, dry-type distribution transformers, about 20
of themare small businesses. About one-half of the nedi umvoltage,
dry-type small busi nesses have fewer than 100 enpl oyees. Medi um
vol tage, dry-type transformer nmanufacturing is nmore concentrated than
liquid-imersed transfornmer manufacturing; the top three conpanies
manuf acture over 75 percent of all transformers in this category. The
entire medi umvoltage, dry-type transformer industry has such | ow
shi prents that no designs are produced at high volune. There is little
repeatability of designs, so snmall businesses can conpetitively produce
many medi umvol tage, dry-type, open-wound designs. The nmedi umvoltage,
dry-type industry as a whole primarily has experience produci ng
baseline transforners and transformers that would comply with TSL1. In
addi tion, the industry produces a significant nunber of units that
woul d conply with TSL2, but approximately one percent or |ess of the
mar ket woul d conply with TSL3 or higher (today). Therefore, al
manuf acturers, including small businesses, would have to devel op
designs to enable conpliance with TSL3 or higher. For these small
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manuf acturers, the R&D costs woul d be nore burdensome, as product
redesign costs tend to be fixed and do not scale with sal es vol une.
Thus, snmall businesses would be at a relative di sadvantage at TSL3 and
hi gher, because their R& efforts would be on the same scale as those
for larger conpanies, but these expenses would be recouped over smaller
sal es vol unes

At TSL3 and above, DCE estimates that net cash flows for the
medi um vol t age, dry-type industry would go negative during the
conpliance period. At these TSLs, the inpacts on the industry as a
whol e are |arge and affect businesses of all sizes, but there would be
sonme differential, increased inpacts on snall businesses. For exanple,
at TSL3 and above, the use of grain-oriented silicon steel of M3 grade
woul d be necessary. Cutting M3 core steel on the core-mitering
equi pnent typically purchased by snall er businesses can be problematic
because of the thinness of the materi al

At TSL2, all mediumvoltage, dry-type designs woul d have to be
mtered. (Mtering nmeans the transformer core's joints intersect at 45
degree angles, rather than at 90 degree angles as is true for "~ “butt-
lap'' designs; buttlap designs are less energy efficient.) The mitered
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core construction technique could constrain the core-nitering resources
of small businesses that share core-cutting capacity with production
lines for other transforners that are not covered by this rul emaking
(e.g., lowvoltage, dry-type distribution transfornmers). At TSL1, many
kVA ratings could still be constructed using butt-lap joints,
alleviating the constraint on core-nitering resources. Thus, TSL1 is

|l ess capital-intensive for small businesses than TSL2 (| arge businesses
would likely miter nearly all nmediumvoltage cores, even at TSL1). In
the nedi umvol tage, dry-type transforner industry, which is heavily
consol i dated already, there is the risk that TSL2 could lead to further
advantage for the |argest manufacturers and thus further concentrate
the industry's production

3. National Inpact Analysis

a. Amount and Significance of Energy Savings

The Departnment estinmated the energy savings froma proposed energy-
efficiency standard in its NES anal ysis. The ampbunt of energy savings
depends not only on the potential decrease in transformer |osses due to
a standard, but also on the rate at which the stock of existing, |ess
efficient transformers will be replaced over tinme after the
i npl ementati on of a proposed energy-efficiency standard.

Anot her factor that affects national energy savings estimates is
the efficiency of the power plants and the transm ssion and
distribution systemthat supplies electricity to transformers. The
factor that relates energy savings at the transformer to fuel savings
at the power plant is the site-to-source conversion factor. The NES
anal ysis takes as an input estimates of the energy savings per
transforner resulting from proposed energy-efficiency standards that
are calculated in the LCC nodel. The NES nodel then accounts for
transforner stock replacenent and site-to-source energy conversion to
estimate annual national energy savings through an extended forecast
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period ending in 2038. The replacenent of existing transformer stocks
by new, nore efficient transforners is described by the Department's
shi prents nodel, described in TSD Chapter 9. The Departnent cal cul at ed
the site-to-source conversion factor that relates transformer |oss
reduction to fuel savings at the power plant using NEMS-BT, a variant
of the EIA's NEMS, which is described in TSD Chapter 13 (Uility I npact
Anal ysi s) .

Tabl e V.17 sunmari zes the Departnent's NES estimates, which are
described in nore detail in TSD Chapter 10. The Department reports both
undi scount ed and di scounted val ues of energy savings. The undi scount ed
energy savings estimates increase steadily from1.77 to 9.77 quads for
TSLs 1 through 6, where there are increasing energy savings as the
standard | evel increases. Discounted energy savings represent a policy
perspective where energy savings farther in the future are |ess
significant than energy savings closer to the present. The discounted
energy savings estimtes are approximately one half and one fourth of
the undi scounted values for the three- and seven-percent discount
rates, respectively.

b. Energy Savings and Net Present Val ue

Wil e the NES provides estimtes of the energy savings froma
proposed energy-efficiency standard, the NPV provi des estimates of the
national econonic inpacts of a proposed standard. The NPV cal cul ation
for this rul emaking used first-cost data fromthe LCC analysis to
estimate the equipnment and installation costs associated with purchase
and installation of higher efficiency transformers. The LCC anal ysis
al so provided the marginal electricity cost data that the Departnment
used to estinmate the econonic val ue of energy savings associated with
| oner transforner |osses.

One key factor in the NPV cal cul ation that was not obtained from
the LCC analysis is the discount rate. The Departnent discounted
transforner purchase costs, installation expenses, and operating costs
using a national average discount rate for policy evaluation that the
Department determ ned consistent with Ofice of Management and Budget
(OWVB) gui dance.

In accordance with the OB guidelines on regulatory analysis (OB
Circular A-4, section E, Septenber 17, 2003), DCE cal cul ated NPV using
both a seven-percent and a three-percent real discount rate. The seven-
percent rate is an estimate of the average before-tax rate of return to
private capital in the U S. econony, and reflects returns to rea
estate and small business capital as well as corporate capital. The
Department used this discount rate to approxi nate the opportunity cost
of capital in the private sector, since recent OMB anal ysis has found
the average rate of return to capital to be near this rate. In
addition, DOE used the three-percent rate to capture the potenti al
ef fects of standards on private consunption (e.g., through higher
prices for equi pment and purchase of reduced anobunts of energy). This
rate represents the rate at which “~“society'' discounts future
consunption flows to their present value. This rate can be approxi mated
by the real rate of return on |long-term governnent debt (e.g., yield on
Treasury notes mnus annual rate of change in the Consuner Price
I ndex), which has averaged about three percent on a pre-tax basis for
the last 30 years. Table V.17 provides an overvi ew of the NES and NPV
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results. See TSD Chapter 10 for nore detailed NES and NPV results.

Table V.17.--TSL Results Sunmary: National Energy Savings (Quads, 2010-2038)
and Net Present Value
[Billion 2004%, at 3% and 7% di scount rates, 2010-2073]

TSL1 (TP
1) TSL2 TSL3 TSL4
TSL5 TSL6
Sum of all Product C asses
Energy Savings (quads).................. 1.77 2.39 3.15
3.63 6.90 9.77
Di scount ed Energy Savi ngs (quads):
B0 . 0.90 1.21 1.58
1.82 3.47 4.91
TU% . o 0. 40 0.54 0.71
0.82 1.54 2.19
NPV (billion 2004$%):
B0 . 7.43 9. 43 10. 11
11. 07 10. 88 -9.41
TY% . 2.15 2.52 2.28
2.26 -1.13 -14.09

[[ Page 44394]]

c. Inpacts on Enpl oynent

The Process Rul e includes enpl oynment inpacts anong the factors DOE
considers in selecting a proposed standard. Enpl oynent inpacts include
direct and indirect inmpacts. Direct enploynment inpacts are any changes
in the nunber of enployees for distribution transformer manufacturers.
Indirect inpacts are those changes of enploynent in the |arger econony
that occur due to the shift in expenditures and capital investnent that
i s caused by the purchase and operation of nore efficient equipment.
The M A addresses direct enployment inpacts; this section describes
i ndirect inpacts.

In devel oping this proposed rule, the Departnent estimated indirect
national enploynment inpacts using an input/output nodel of the U S
econony, called I MBU LD (inmpact of building energy efficiency
prograns). Indirect enploynment inpacts fromdistribution transforner
standards consist of the net jobs created or elimnated in the nationa
econony, other than in the manufacturing sector being regulated, as a
consequence of: (1) Reduced spending by end users on energy
(electricity, gas--including |iquefied petroleum gas--and oil); (2)
reduced spending on new energy supply by the utility industry; (3)
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i ncreased spendi ng on the purchase price of new distribution
transforners; and (4) the effects of those three factors throughout the
econony. The Departnent expects the net nonetary savings from standards
to be redirected to other forms of economic activity. The Depart nment

al so expects these shifts in spending and econonic activity to affect

t he demand for | abor.

As shown in table V.18, the Departnment estimates that net indirect
enpl oyment inpacts froma proposed transforner energy-efficiency
standard are positive. According to the Department's analysis, the
nunber of jobs that may be generated through indirect inpacts ranged
from5,000 to 20,000 by 2038 for the proposed standard | evels of TSL1
through TSL6 respectively. For shorter forecast periods, indirect
enpl oynent inpacts are correspondingly smaller. Wiile the Department's
anal ysi s suggests that the proposed distribution transformer standards
could increase the net demand for |abor in the econony, the gains would
nmost likely be very small relative to total national enploynment. The
Department therefore concludes only that the proposed distribution
transforner standards are likely to produce enpl oynment benefits that
are sufficient to offset fully any adverse inpacts on enpl oynent that
m ght occur in the distribution transformer or energy industries. For
details on the enpl oyment inpact analysis nethods and results, see TSD

Chapter 14.
Tabl e V.18.--Net National Change in |ndirect Enploynment, Thousands of
Jobs in 2038
Trial standard
| evel
TSL1 TSL2 TSL3 TSL4
TSL5 TSL6
Liquid-Imrersed. ........... ... ... ..... 4.7 6.4 7.7
8.7 18. 2 19.4
Dry-Type, MediumVoltage................ 0.3 0.5 0.7
1.0 1.4 1.4

4. Impact on Wility or Perfornmance of Equi prent
In establishing classes of products, and in eval uating design
options and the inpact of potential standard |evels, the Departnent has
tried to avoid having new standards for distribution transforners
| essen the utility or performance of these products (see TSD Chapter 7,
section 7.3.1). The proposed standard | evel (TSL2) does not |essen the
performance of any of the distribution transformers being regul at ed.
The standard | evel could, however, potentially affect utility
through the larger size and weight of an energy-efficient distribution
transforner. The Departnment accounted for dinensionally or physically
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constrained transforners in its LCC nodel by including the cost of
dealing with physical constraints in the installation cost estinate.
For all types of transfornmers, the Department included extra |abor and
equi pnent costs that may be incurred in the installation of |arger
heavier, nore efficient transforners. Design line 2 includes pole-
mount ed transforners and presents a special case because of the extra
cost of installing or replacing electrical distribution poles on which
such transformers may be nounted by utilities. For single-phase, pole-
mount ed, |iquid-imersed transformers, the LCC spreadsheet node
includes an estimate of the additional installation costs for those
designs that would require an upgrade to the pole (see TSD Chapter 7,
section 7.3.1). Having accounted for this constraint on utility inits
econom ¢ nodel, the Departnent concludes that TSL2 does not reduce the
utility or performance of distribution transformers.

5. Inmpact of Any Lessening of Conpetition

The Department considers any | essening of conpetition that is
likely to result fromstandards. The Attorney General determnines the
impact, if any, of any |lessening of conpetition likely to result froma
proposed standard, and transmits such deternination to the Secretary,
not later than 60 days after the publication of a proposed rule,
together with an analysis of the nature and extent of such inpact. (See
42 U.S.C. 6295(0)(2)(B)(i)(V) and (B)(ii)).

To assist the Attorney General in nmaking such a determnination, the
Department has provided the Departnment of Justice (DQJ) with copies of
this notice and the TSD for review At DOE s request, the DQOJ revi ewed
the MA interview questionnaire to ensure that it would provide insight
concerning any |l essening of conpetition due to any proposed TSLs.

6. Need of the Nation To Conserve Energy

Enhanced energy efficiency, where econonmically justified, inproves
the Nation's energy security, strengthens the econony, and reduces the
environnmental inpacts or costs of energy production. The energy savings
fromdistribution transformer standards result in reduced enissions of
C®2, and reduced power sector demand for NOX, and
Hg em ssions reduction investnents. Reduced electricity denmand from
energy-efficiency standards is also likely to reduce the cost of
maintaining the reliability of the electricity system particularly
during peak-load periods. As a neasure of this reduced demand, the
Department expects the proposed standard to elimnate the need for the
construction of approximately 11 new 400- negawatt power plants by 2038
and to save 2.39 quads of electricity (cunulative, 2010-2038).

Tabl e V.19 provides the Departnment's estimte of cunul ative
CO2, NOX, and Hg emi ssions reductions for an
uncapped emi ssions scenario for the six
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TSLs considered in this rulemaking. In actuality, present and/or future
regul ations will place caps on the em ssions of NOX, and Hg

for the power sector, and thus the em ssions reductions provided in the
tabl e represent the Departnent's estinmate of the potential reduced
denmand for emissions reduction investnments in future cap and trade

eni ssions nmarkets. The expected energy savings fromdistribution
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transforner standards will reduce the em ssions of greenhouse gases
associ ated with energy production and househol d use of fossil fuels,
and it may reduce the cost of nmintaining systemw de em ssions
standards and constraints.

Tabl e V. 19.--Cunul ative Emi ssions Reductions from Trial Standard Levels by
Product Type, 2010-2038

Trial standard

| evel
TSL1 TSL2 TSL3 TSL4
TSL5 TSL6
Em ssi ons reductions for |iquid-inmrersed
transforners:
COR (M) 117. 4 158. 2 205. 4
232.8 451. 2 647.6
NOX (Kt) ..o 31.7 42.7 55.5
62.8 121.7 174.8
HO (). oo 2.9 3.5 4.1
4.5 5.8 5.9
Em ssi ons reductions for nediumvoltage
dry-type transforners:
CR (M) e e 5.6 8.9 12.8
19.5 31.2 31.2
NOX (KE) .o 2.3 3.7 5.3
8.1 12.9 12.9
HO (). 0.10 0.17 0.24
0. 36 0.58 0.58

The cumul ative CO2, NOX, and Hg emi ssions
reductions range up to 678.8 M, 187.7 kt, and 6.48 t, respectively, in
2038 (sum of i quid-inmersed and nmedi umvoltage dry-type at TSL6).
Total CO2 and NOX emi ssions reductions for each
TSL are reported in the environmental assessnent, a separate report in
the TSD.

In the ANOPR, the Departnment stated that, for its NOPR analysis, it
woul d cal cul ate di scounted values for future em ssions. 69 FR 45376
Accordingly, the Departnent here presents its results for discounted
em ssions of CO2 and NOX. Wen NOX
em ssions are subject to em ssions caps, the Departnent's em ssions
reduction estinmate corresponds to increnmental changes in em ssions
al l owance credits in cap and trade em ssions narkets rather than the
net physical em ssions reductions that will occur. The Departnent used
the same discount rates that it used in calculating the NPV (seven
percent and three percent real) to cal culate di scounted cunul ative
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em ssion reductions. Table V.20 shows the di scounted cunul ative
em ssions inpacts for both |iquid-imersed and dry-type, mediumvoltage
transf orners.

The seven-percent and three-percent real discount rate values are
nmeant to capture the present value of costs and benefits associ ated
with projects facing an average degree of risk. OQther discount rates
may be nore applicable to discount costs and benefits associated with
projects facing different risks and uncertainties. The Departnment seeks
input frominterested parties on the appropriateness of using other
discount rates in addition to seven percent and three percent real to
di scount future em ssions reductions.

Tabl e V. 20.--Di scounted Cumul ative Emi ssions Reductions, Liquid-Inmmersed and
Dry- Type, Medi um Vol t age
Transforners, 2010-2038

TSL 1 (TP
1) TSL 2 TSL 3 TSL

4 TSL 5 TSL 6
Li qui d- I mersed, 3% di scount, CO2 (M).. 58.2 78. 4 101.9
115.5 223.5 321.1
Dry-Type, 3%discount, CO2 (M)......... 2.8 4.4 6.4
9.7 15.5 15.5
Li qui d-1 mersed, 7% di scount, CO2 (M).. 25.3 34.0 44, 3
50.1 96.9 139.4
Dry-Type, 7% discount, CO2 (M)......... 1.2 1.9 2.8
4.2 6.7 6.7
Li qui d- I nmer sed, 3% di scount, NOX (kt).. 16. 3 21.9 28.6
32.4 62.6 90.0
Dry-Type, 3% discount, NOX (kt)......... 1.2 1.8 2.7
4.0 6.5 6.5
Li qui d- I nmer sed, 7% di scount, NOX (kt).. 7.5 10.1 13.2
15.0 28.9 41. 6
Dry-Type, 7% discount, NOX (kt)......... 0.5 0.8 1.2
1.8 2.9 2.9

7. Other Factors

The Secretary of Energy, in determ ning whether a standard is
econom cally justified, considers any other factors that the Secretary
deens to be relevant. (See 42 U.S.C. 6295(0)(2)(B)(i)(VIl)) For today's
proposed standard, the Secretary took into consideration transforner-
manuf acturing-material price volatility--a factor that received severa
comments at the ANOPR public neeting, during the comment period
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following the nmeeting, and in the MA interviews. Stakehol ders
expressed concern about the increasing cost of raw materials for
bui I ding transforners, the volatility of material prices, and the
cunul ative effect of material price increases on the transforner

i ndustry (see section |IV.B.2, Engineering Analysis |Inputs). The
Departnment conducted suppl enental engi neering and LCC anal yses using
first-quarter 2005 material prices, and considered the inpacts on LCC
savi ngs and payback periods when eval uating the appropriate standard
levels for liquid-imersed and nmedi um vol tage, dry-type distribution
transformers. The results of the engineering and LCC anal yses for the
first-quarter 2005 naterial price analysis are in the TSD Appendi x 5C

[[ Page 44396]]
B. Stakehol der Conments on the Sel ection of a Final Standard

During the public coment period on the ANOPR, the Departnment
recei ved numerous coments from stakehol ders relating to the sel ection
of the appropriate standard |evel for distribution transforners.

St akehol ders expressed a range of opinions on what efficiency |evels
the Departnment should select for a standard, sone relating specifically
to liquid-imersed transformers and others to both |iquid-inmersed and
medi um vol t age, dry-type units

Concerning liquid-imersed distribution transformers, Cooper
I ndustries reconmended that NEMA TP 1 be adopted for design lines 1, 2,
and 4. For design lines 3 and 5, Cooper recomended CSL2, which is one
| evel higher than the TP 1 level. (Note that for the ANOPR, the CSLs
were slightly different fromthe | evels considered for the NOPR, for
the ANOPR, CSL2 for design line 3 was 99.40 percent and CSL2 for design
line 5 was 99.40 percent.) For design line 5 Cooper stated that the
maj ority of users are industrial custoners, who would typically require
the val ue of annual energy savings resulting fromefficiency |eve
i ncreases to pay back the cost of those increases in two to four years,
or provide a 15 to 30 percent annual rate of return on such cost.
(Cooper, No. 62 at pp. 4-6) EMSIC commented that nmandatory efficiency
standards can be set at TP 1 + 0.4 percent for all liquid-imersed
products w thout undue burden on any stakehol ders. (EMSIC, No. 73 at p
2) The Departnent considered these comments from Cooper Industries and
EMSI C while reviewing the analytical results and sel ecting a proposed
standard |l evel for liquid-inmmersed distribution transforners.

Howard stated that it does not believe the Department should
establ i sh nandatory efficiency standards for |iquid-inmersed
distribution transformers because, through TOC eval uati on, the narket
al ready drives these transforners to cost-effective efficiency |evels.
Howard participates in the Energy Star program and believes the
Department shoul d take a voluntary approach to standards. (Howard, No.
70 at p. 2) As discussed earlier in this notice, the Departrment is
charged with deternining whether standards for distribution
transforners are technol ogically feasible and economcally justified
and woul d result in significant energy savings. (42 U S.C. 6317(a))
Based on the analysis and information available to date, it appears
that standards for |iquid-imrersed distribution transformers would be
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technol ogically feasible and econom cally justified, and would result
in significant energy savings. Thus, the Department will continue to
eval uate m ni mum ef fici ency standards for |iquid-inmersed transforners.

Howard continued by stating that if DOE nust nmandate efficiency
levels for liquid-imersed transforners, then it reconmends the
Department use specific efficiency levels provided in its comment. For
si ngl e- phase transforners, the | evels proposed by Howard start at 98.8
percent for 10 kVA transforners and rise to 99.4 percent for 75 kVA
transformers, above which the proposed |evel is constant. For three-
phase transformers, the |levels proposed by Howard start at 98.5 percent
for 15 kVA transforners and rise to 99.4 percent for 225 kVA
transformers, above which the proposed | evel is constant. (Howard, No.
70 at pp. 3 and 5) The Departnent considered these recomrended | evels
from Howard while reviewing the analytical results and selecting a
proposed standard | evel for |iquid-inmrersed distribution transformers.

The Department al so received several cross-cutting conments that
pertained to the appropriate standard | evel for all product classes
bei ng eval uated. HVOLT, NGid, and Southern provided comments in
support of NEMA TP 1. HVOLT stated that, based on its involvenment in
the devel opnent of NEMA TP 1, it reconmends setting the new DOE
standard at NEMA TP 1 | evels, which have a 3-5-year payback period at
the nationwi de average cost of energy. It noted that this |evel would
guar antee w de support for the standard. (HVOLT, No. 65 at p. 3) NGid
stated that a standard that encourages utilities to instal
transforners that neet the efficiency |levels outlined in NEMA TP 1-1996
is in the best interests of the conpany and its custoners. (N&Gid, No.
80 at p. 2) Sinmlarly, Southern Conpany commented that the m ninum
efficiency standard should be no higher than NEMA TP 1. It added that
the choice of transforners with efficiencies higher than TP 1 should be
left to the custoner. (Southern, No. 71 at p. 3) The Departnent
included TP 1 in its analysis but deternmined that a higher efficiency
| evel was economically justified for the liquid-imersed and nmedi um
vol tage, dry-type super classes, and would result in significant energy
savi ngs.

EEI and NRECA commented that the Departnent should select a
standard | evel based on the percentage of transfornmer consuners wth
positive LCC savings, and that the standard should result in net
positive LCC savings for at |east 90 percent of affected consumers.
(EEl, No. 63 at p. 3; NRECA, No. 74 at p. 2) The Departnent considered
the percentage of transformer users with positive LCC savings in
identifying the proposed standard | evel but not did set a specific
threshold for users with positive LCC savings. Discussion of this and
ot her factors DOE considered in selecting the proposed standard | eve
appears in section V.C of this notice

The Department al so received conments encouragi ng consi deration of
standard | evel s higher than TP 1. ASE recommended that efficiency
standard |l evels be set at the |levels with nmaxi mum LCC savi ngs. (ASE
No. 52 at p. 4 and No. 75 at p. 4) LCC savings is one of severa
criteria EPCA considers when determ ni ng whether a standard is
econom cally justified, and therefore it is one of the criteria the
Department used to sel ect today's proposed standard |evel

CDA stated that the standard | evel should be set at higher
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efficiencies than TP 1 because actual |oadi ng exceeds the 35 percent
and 50 percent |oading assunptions used in the TP 1 analysis. (CDA, No.
69 at p. 3) CDA urged the Departnent to set a mninumefficiency |eve
that represents a challenge to the industry, beyond a mninmal standard
that all can achieve. It noted that it does not believe TP 1 is
chal | engi ng enough to transfornmer nmanufacturers. (CDA, No. 51 at p. 4
and No. 69 at p. 4) The Departnent sel ected the highest efficiency
Il evel that its analysis identified as justified under EPCA's criteria.
The sel ected standard will inpact the industry, but the Departnent did
not specifically use ““industry challenge'' as a decision criterion
Today's proposed standard is not based on any one factor or
criterion as sone conmenters suggested. Rather, the Departnent arrived
at its decision by weighing the costs and benefits of the trial
standard | evel s using the seven factors described in section IIl.B of
this notice. The proposed standard is set at the highest level that is
technol ogically feasible and econonically justified (and woul d result
in significant energy savings).

C. Proposed Standard

The Departnent eval uated whether its TSLs for distribution
transforners achi eve the maxi num i nprovenent in energy efficiency that
is technologically feasible and economically justified (and would
result in significant energy savings). In determ ning whether a
standard is econonically justified, DCE
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determ nes whether the benefits of the standard exceed its costs. Any
new or anmended standard for distribution transforners nmust result in
significant energy savings.

In selecting a proposed energy conservation standard for
distribution transformers, the Departnent followed its normal approach
It started by conparing the nmaxi mumtechnologically feasible |l evel with
the base case, and deternined whether that |evel was economcally
justified. Upon finding the maxi numtechnol ogi cally feasible |evel not
to be justified, the Departnment analyzed the next |lower TSL to
determ ne whet her that |evel was econonmically justified. The Departnent
repeated this procedure until it identified a TSL that was econonically
justified. The Departnent made its deternination of econonic
justification on the basis of the NOPR anal ysis results published today
and the comments that were subnmitted by stakehol ders. Beginning with
the nost efficient level, this section discusses each TSL for |iquid-

i mMmersed transforners and then each TSL for nmedi umvoltage, dry-type
transf or ners.

The followi ng two tables sunmari ze DOE's anal ytical results. They
will aid the reader in the discussion of costs and benefits of each
TSL. Each table presents the results or, in sonme cases, a range of
results, for the underlying design lines for |iquid-imersed (Table
V. 21) and nmediumvoltage, dry-type (Table V.22) distribution
transforners. The range of values reported in these tables for LCC
payback, and average increase in consuner equi pment cost before
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installati on enconpass the range of results calculated for either the
liquid-imersed or nediumvoltage, dry-type representative units. The
range of values for the manufacturer inpact represents the results for
the preservation-of -operating-profit scenario and preservati on-of -
gross-margi n scenario at each TSL for |iquid-inmersed and nmedi um

vol tage, dry-type transforners.

Table V.21.--Sumary of Liquid-Inmersed
Di stribution Transforners Analytical Results

Trial standard | eve

Criteria e
TSL1 TSL2

TSL3 TSL4 TSL5 TSL6
Energy saved (quads)........... i 1.70
2.28 2.99 3.38 6.51 9. 38
Generation Capacity Ofset (GN.......... .. ... ... ... 3.1
4.3 5.5 6.2 12.1 17.3
Di scounted energy saved, 7% (quads)..................... 0. 38
0.51 0. 67 0.76 1.45 2.10
NPV ($ billions):
Em ssi on reductions:

CO2 (M) e 117. 4
158.2 205. 4 232.8 451. 2 647.6

NOX (Kt ) oo 31.7
42.7 55.5 62.8 121.7 174.8
Li fe-Cycl e Cost:

Net Savings (9. ... ... e 26.1-32.0 32. 5-
42. 4 32.5-49.8 35.1-67.7 30.7-42.9 1.1-42.7

Net Increase (M. ... ... 0.2-4.9 1. 4-
16. 8 5.2-52.8 8.6-39.9 43.9-66. 3 57.2-98.9

No Change (9. ... ..ot e e 63.7-73.7 40. 8-
65. 2 11.3-60.8 4.0-56.3 0.0-25.4 0.0-0.1

Payback (years). ... ... .. 1.4-11. 4 4. 3-
18.1 8.8-21.5 12.0-21.9 25.6-36.0 25. 6-67

Average increase in consuner equi pment cost before 1.4-4.2 2.7-
12.8 3.0-38.3 4.2-40.6 15.5-141.9 106. 9- 160

installation (% * [dagger]........... ... .. ... ....

Manuf act urer | npact:

INPV ($ millions). ... .. (5.7)-5.8 (12.9)-
10.7 (30.0)-27.0 (36.9)-34.9 (203.8)-22.3 (499.6)-25.8

INPV change (9. ... ..o e (1.1)-1.1 (2.4)-
2.0 (5.7)-5.1 (7.0)-6.6 (38.7)-4.2 (94.9)-4.9

* Percent increase in consunmer equi pnent cost before installation, five-year average
material pricing.
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[ dagger] The Departnent recogni zes that these cost changes are the average changes
for the Nation, and that some individual custoners will experience

| arger changes, particularly if these custoners are not evaluating | osses when
pur chasi ng transforners.

Table V.22.--Summary of Medi um Vol tage, Dry-Type
Di stribution Transforners Analytical Results

Trial standard | evel

Criteria eme e eeeeeiae
TSL1 TSL2
TSL3 TSL4 TSL5 TSL6
Energy saved (quads). ... ... ... 0. 07
0.11 0. 16 0. 25 0. 39 0. 39
Generation Capacity Offset (GN........... .. ... ... 0.1
0.2 0.3 0.4 0.6 0.6
Di scounted energy saved, 7% (quads)..................... 0.02
0. 03 0.04 0. 06 0.09 0.09
NPV ($ billions):
Em ssi on reductions:
CO2 (M) .o 5.6
8.9 12.8 19.5 31.2 31.2
NOX (KL ) . 2.3
3.7 5.3 8.1 12.9 12.9
Li fe-Cycl e Cost:
Net Savings (9. ... ... e 20.2-55.1 25. 6-
61.5 36.7-71.5 52.0-75.7 24.3-66.8 24.3-66.8
Net Increase (M. ......o i 0.6-4.4 1.1-
51 4.4-9.8 18.2-42.6 34.2-75.7 33.2-75.7
No Change (9. ... ..ot e e e 42.5-76.0 34. 6-
72.9 18.7-58.9 0.5-28.2 0.0 0.0
Payback (years)........ .. 1.5-9.7 2. 4-
8.3 5.4-10.0 11.8-19.5 15.1-32.5 14.8-32. 4
Increase in consuner equi pnent cost before 0.7-4.4 2. 2-
7.2 5.4-13.6 13.5-30.4 36.4-78.5 36.4-78.4
installation (%9 * [dagger]........... ... .. .. ......
Manuf act urer | npact:
[[ Page 44398]]
LINPV ($ millions). . ..o (2.5)-(1.8) (4.3)-
(3.3) (6.9)-(5.1) (7.8)-(3.8) (17.0)-(2.0) (17.0)-(2.0)
INPV change (99 ..... .. (7.7)-(5.5) (13.4)-

(10.1)  (21.5)-(15.7)  (24.3)-(11.8) (52.8)-(6.1)  (52.8)-(6.1)
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* Percent increase in consunmer equi pnent cost before installation, five-year average
mat eri al pricing.
[ dagger] The Departnent recogni zes that these cost changes are the average changes
for the Nation, and that sone individual custoners wll experience

| arger changes, particularly if these custoners are not evaluating | osses when
pur chasi ng transforners.

1. Results for Liquid-Imrersed Distribution Transfornmers
a. Liquid-lmersed Trial Standard Level 6

First, the Departnent considered the nost efficient |evel (max
tech), which would save an estimated total of 9.4 quads of energy
t hrough 2038, a significant anount of energy. Discounted at 7 percent,
the energy savings through 2038 woul d reduce to approximately 2.1
guads. For the Nation as a whole, TSL6 would have a net cost of $14
billion at a seven-percent discount rate. At this level, the magjority
of custoners woul d experience an increase in |life-cycle costs. As shown
in Table V.21, only about 1 to 43 percent of customers woul d experience
|l ower life-cycle costs, depending on the design |line. The payback
periods at this standard | evel are between 26 and 67 years, sone of
whi ch exceed the anticipated operating life of the transfornmer. The
i mpacts on manufacturers would be very significant because TSL6 woul d
require a conplete conversion to anorphous core technol ogy. These costs
woul d reduce the I NPV by as nmuch as 95 percent under the preservation-
of -operating-profit scenario. The Departnent estinmates that $59 nillion
of existing assets would be stranded (i.e., rendered usel ess) and $327
mllion of conversion capital expenditures would be required to enabl e
the industry to manufacture conpliant distribution transformers. The
energy savings at TSL6 woul d reduce the installed generating capacity
by 17.3 gigawatts (GWN, or roughly 40 |arge, 400 MWV powerpl ants.\5\ The
estimated emi ssions reductions through this same tinme period are 647.6
M of CO2 and 174.8 kt of NOX. The Depart nent
concludes that at this TSL, the benefits of energy savings, generating
capacity reductions, and em ssion reductions wuld be outwei ghed by the
potential nulti-billion dollar negative net econonic cost to the
Nation, the economic burden on custoners as indicated by | arge payback
periods, and the stranded asset and conversion capital costs that could
result in the large reduction in I NPV for manufacturers. Consequently,
the Departnment concludes that TSL6, the max tech | evel, is not
economically justified.

\5\ DOE estimates 18 coal -fired power plants and 22 gas-fired
power plants can be avoi ded. See TSD Chapter 13.

b. Liquid-Imersed Trial Standard Level 5

Next, the Department considered TSL5, which would save an estimated
total of 6.5 quads of energy through 2038, a significant anount of
energy. Discounted at 7 percent, the energy savings through 2038 woul d
reduce to approximately 1.45 quads. For the Nation as a whole, TSL5
woul d have a net cost of $1.1 billion at a seven-percent discount rate.
At this level, about 31 to 43 percent of customers woul d experience
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lower life-cycle costs, depending on the design line. At this level, 44
to 66 percent of custonmers would have increased |ife-cycle costs. The
payback periods at this standard | evel are between 26 and 36 years,
sone of which exceed the anticipated operating life of the transforner
The inpacts on manufacturers would be very significant because TSL5
woul d require partial conversion to anorphous core technol ogy. The
resulting costs would contribute to as nuch as a 39 percent reduction
in the I NPV under the preservation-of-operating-profit scenario. The
Departnment estinmates that $16 mllion of existing assets would be
stranded and approximately $94 nmillion in conversion capita
expendi tures would be required to enable the industry to manufacture
conpliant transfornmers. The energy savings at TSL5 woul d reduce the
install ed generating capacity by 12.1 GN or roughly 30 | arge, 400 MV
power pl ants. The estimated emi ssions reductions through this sane tine
period are 451.2 M of CO2 and 121.7 kt of NOX
The Departnment concludes that at this TSL, the benefits of energy
savi ngs, generating capacity reductions, and em ssion reductions woul d
be outwei ghed by the potential negative net econonic cost to the
Nation, the economic burden on custoners as indicated by |arge payback
periods, and the stranded asset and conversion capital costs that could
result in the large reduction in I NPV for manufacturers. Consequently,
the Department concludes that TSL5 is not economically justified.
c. Liquid-lmersed Trial Standard Level 4

Next, the Departnment considered TSL4, which would save an esti nmated
total of 3.4 quads of energy through 2038, a significant anount of
energy. Discounted at 7 percent, the energy savings through 2038 woul d
reduce to approxinmately 0.76 quads. For the Nation as a whole, TSL4
woul d result in a net savings of $1.9 billion at a seven-percent
di scount rate. For custoners, lower life-cycle costs would be
experienced by between 35 and 68 percent, depending on the design line,
meani ng that for sone design lines, nore than half of the custoners
woul d be better off, while for others |ess than half would benefit. The
payback periods for three of the five |iquid-inmersed design |line
representative units would be nore than half the anticipated operating
life of the transforner. For one design line, the payback period is as
long as 22 years. The consuner equi pnent cost before installation would
increase by 41 percent for one design line, a significant increase for
transforner custoners. The energy savings at TSL4 woul d reduce the
install ed generating capacity by 6.2 GN or roughly 16 |arge, 400 MW
povwer pl ants. The estimated em ssions reductions through this sane tine
period are 232.8 M of CO2 and 62.8 kt of NOX
The Departnent concludes that at this TSL, the benefits of energy
savi ngs, generating capacity reductions, enission reductions and
national NPV woul d be outwei ghed by the economnic burden on sone
custoners as indicated by |ong payback periods and significantly
greater first costs. Consequently, the Departnent
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concludes that TSL4 is not economically justified.
d. Liquid-Imersed Trial Standard Level 3
Next, the Departnment considered TSL3, which would save an estinated
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total of 3 quads of energy through 2038, a significant amount of
energy. Discounted at 7 percent, the energy savings through 2038 woul d
reduce to approximately 0.67 quads. For the Nation as a whole, TSL3
woul d have a net savings of $2 billion at a seven-percent di scount
rate. At this level, lower life-cycle costs would be experienced by
bet ween 32 and 50 percent of custoners, depending on the design line,
nmeaning that for all the design lines, one-half or |ess of custoners
are better off. One of the payback periods is 22 years, exceeding half
the anticipated operating |life of a transformer. Additionally, the
consuner equi prent cost before installation increases by 38 percent for
one design line, a significant increase for customers. The energy
savings at TSL3 would reduce the installed generating capacity by 5.5
GW or roughly 14 | arge, 400 MN powerpl ants. The estinated emni ssion
reductions through this sanme tine period are 205.4 M of CO2
and 55.5 kt of NOX. The Departnent concludes that at this
TSL, the benefits of energy savings, generating capacity reductions,
em ssion reductions and national NPV woul d be outwei ghed by the
econom ¢ burden on some custoners as indicated by |ong payback periods
and significantly greater first costs. Consequently, the Departnent
concl udes that TSL3 is not economically justified.
e. Liquid-lmersed Trial Standard Level 2

Next, the Departnment considered TSL2, which would save an estimated
total of 2.3 quads of energy through 2038, a significant anount of
energy. Discounted at 7 percent, the energy savings through 2038 woul d
reduce to approximately 0.51 quads. For the Nation as a whole, TSL2
woul d have the highest NPV of all the TSLs for |iquid-inmersed
distribution transfornmers, an estimated $2.3 billion at the seven-
percent discount rate. At this level, as shown in Table V.21, between
32 and 42 percent of custoners would experience |ower life-cycle costs,
dependi ng on the design |ine. The payback periods under TSL2 are
between 4 and 18 years, which at nost is approximately half the
anticipated operating life of the transfornmer. The energy savi ngs at
TSL2 woul d reduce the installed generating capacity by 4.3 GN or
roughly 11 |arge, 400 MN powerplants. The estimated em ssions
reductions through this sane tine period are 158.2 M of CO2
and 42.7 kt of NOX. At TSL2, the relatively |ow costs are
out wei ghed by the benefits, including significant energy savings,
generating capacity reductions, em ssion reductions, maxi mum nationa
NPV, and benefits to a mpjority of those custoners affected by the
standard. After considering the costs and benefits of TSL2, the
Departnent finds that this trial standard level will offer the maxi mum
i nprovenment in efficiency that is technol ogically feasible and
econom cally justified, and will result in significant conservation of
energy. Therefore, the Departnent today proposes to adopt the energy
conservation standards for |iquid-inmrersed distribution transformers at
TSL2.
2. Results for Medium Voltage, Dry-Type Distribution Transforners
a. Medium Vol tage, Dry-Type Trial Standard Level 6

First, the Departnent considered the nost efficient |evel (max
tech), which would save an estimated total of 0.4 quads of energy
t hrough 2038. Discounted at 7 percent, the energy savings through 2038
woul d reduce to approximately 0.09 quads. For the Nation as a whol e,
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TSL6 would result in a $30 mllion benefit at a seven-percent di scount
rate. However, at this level, the percentage of custonmers experiencing
|l ower life-cycle costs would be | ess than 35 percent for the mgjority
of the units analyzed, with one representative unit as |low as 24
percent. This neans that nore than three-quarters of transforner
custoners neki ng purchases in that design |ine would experience
increases in life-cycle cost. Custoner payback periods at this standard
|l evel for the majority of units analyzed are 28 years or greater, with
one representative unit as high as 32 years, which is approximtely the
operating life of a transformer. The inpacts on nmanufacturers woul d be
significant, with TSL 6 contributing to a 53-percent reduction in the
I NPV under the preservation-of-operating-profit scenario. The
Department projects that manufacturers will experience negative net
annual cash flows during the conpliance period, irrespective of the
mar kup scenario. The nmagni tude of the peak, negative, net annual cash
flow would be nore than twice that of the positive-base-case cash flow
The energy savings at TSL6 woul d reduce installed generating capacity
by 0.6 GN or roughly 1.5 large, 400 MN powerpl ants. The Depart nment
estimates the associ ated emi ssions reductions through 2038 of 31.2 M
of CO2 and 12.9 kt of NOX. The Depart nment
concludes that at this TSL, the benefits of energy savings, generating
capacity reductions, emission reductions and national NPV woul d be
out wei ghed by the econom ¢ burdens on custoners as indicated by |ong
payback periods and significantly greater first costs, and
manuf acturers who may experience a drop in INPV of up to 53 percent.
Consequently, the Departnent concludes that TSL6, the nax tech |evel
is not economically justified
b. Medium Vol tage, Dry-Type Trial Standard Level 5

Next, the Departnment considered TSL5, which is identical to TSL6
(i.e., for all the representative units, TSL5 and TSL6 have all the
sane percentage efficiency values). Thus, for the sane reasons
descri bed above in section V.C 2.a, the Department concludes that TSL5
is not economically justified
c. Medium Vol tage, Dry-Type Trial Standard Level 4

Next, the Departnent considered TSL4, which would save a total of
0.3 quads of energy through 2038. Di scounted at 7 percent, the energy
savi ngs through 2038 woul d reduce to approximately 0.06 quads. For the
Nati on as a whol e, TSL4 woul d have a net savings of $0.34 billion at a
seven-percent discount rate, the nmaxi mum NPV for nedi um vol tage, dry-
type distribution transformers. Because for TSL5 and TSL6 the energy
savi ngs cones at a high increnental equipnent cost, the national net
savings for TSL4 is substantially higher than TSL5/6. The percentage of
custoners experiencing lower |ife-cycle costs would range between 52
and 76 percent, depending on the design line. However, payback periods
at this standard | evel are as high as 20 years for one design line
which is more than half the operating life of a transformer. In
addi tion, the consuner equi prment cost before installation would
i ncrease by as nmuch as 30 percent for one design line, a significant
i ncrease for custonmers. Furthernore, the inpacts of TSL4 on
manuf acturers woul d be significant, contributing to as nmuch as a 24-
percent reduction in the I NPV under the preservation-of-operating-
profit scenario. Additionally, DOE projects that manufacturers will
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experience negative net annual cash flows during the conpliance period,
irrespective of the markup scenari o. The nmagni tude of the peak
negative, net annual cash flowis approximately half of that of the
positive-base-case cash flow The energy savings at TSL4 woul d

[ [ Page 44400]]

reduce the installed generating capacity by 0.4 GN or roughly one
| arge, 400 MW powerpl ant. The Departnment estinmates associ ated em ssions
reductions through 2038 of 19.5 M of CO»2 and 8.1 kt of
NOX. Thus, the Departnent concludes that at this TSL, the
benefits of energy savings, generating capacity reductions, positive
national NPV, and em ssion reducti ons would be outwei ghed by the |ong
payback periods and significantly greater first costs for sone
transforner custoners and the econom c i npacts on manuf acturers.
Consequently, the Departnent concludes that TSL4 is not econonically
justified.
d. Medium Vol tage, Dry-Type Trial Standard Level 3

Next, the Departnent considered TSL3, which would save an esti mated
0.2 quads of energy through 2038. Discounted at 7 percent, the energy
savi ngs through 2038 woul d reduce to approxi mately 0.04 quads. For the
Nati on as a whole, TSL3 would have a net savings of $0.3 billion at a
seven- percent discount rate. The percentage of transforner custoners
who woul d experience lower |life-cycle costs ranges between 37 and 71
percent, depending on the design line, wth payback periods of 10 years
or less. The inpacts on manufacturers at TSL3 woul d be significant,
however, contributing to as nuch as a 22-percent reduction in the | NPV
under the preservation-of-operating-profit scenario. In addition, DOE
projects the net annual cash flows to be negative during the conpliance
period, irrespective of the markup scenario. The nagnitude of the peak
negati ve net annual cash flow woul d be approxi mately half of the
positive-base-case cash flow The energy savings at TSL3 woul d reduce
the installed generating capacity by 0.3 GN or roughly 0.8 of a |arge,
400 MW power pl ant. The Departnent estimates the associ ated eni ssions
reductions through 2038 of 12.8 M of CX®2 and 5.3 kt of
NOX. Thus, the Departnent concludes that at this TSL, the
benefits of energy savings, generating capacity reductions, positive
national NPV, LCC savings, and enission reductions woul d be outwei ghed
by the economnic inpacts on manufacturers. Consequently, the Departnment
concl udes that TSL3 is not economcally justified.
e. Medium Vol tage, Dry-Type Trial Standard Level 2

Next, the Departnment considered TSL2, which would save an esti nated
total of 0.1 quad of energy through 2038. Discounted at 7 percent, the
energy savings through 2038 woul d reduce to approxi mately 0.03 quads.
For the Nation as a whole, TSL2 woul d have a net savings of $0.2
billion at a seven-percent discount rate. The percentage of transforner
custoners experiencing |lower life-cycle costs ranges between 26 and 61
percent, depending on the design line, wth payback periods of eight
years or |ess. The Departnent considers inpacts on nanufacturers at
this standard |l evel (at npbst a 13-percent reduction in the I NPV under
the preservation-of -operating-profit scenario) to be reasonable. The
energy savings at TSL2 woul d reduce the installed generating capacity
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by 0.2 GW or roughly half of a large, 400 MN powerpl ant. The
Department estinmates associ ated em ssions reductions through 2037 of
8.9 M of C2 and 3.7 kt of NOX. Thus, the

Departnment concludes that this TSL has positive energy savings,
generating capacity reductions, em ssion reductions, national NPV,
benefits to transforner custoners, and reasonabl e inpacts on
transforner manufacturers. After considering the costs and benefits of
TSL2, the Department finds that this trial standard level will offer
the maxi mum i nprovenent in efficiency that is technologically feasible
and economically justified, and will result in significant conservation
of energy. Therefore, the Departnent today proposes to adopt the energy
conservation standards for nediumvoltage, dry-type distribution
transforners at TSL2

VI. Procedural |ssues and Regul atory Revi ew
A. Revi ew Under Executive Order 12866

The Department has deternined today's regulatory action is a
““significant regulatory action'' under section 3(f)(1) of Executive
Order 12866, " Regulatory Planning and Review '' 58 FR 51735 (Cctober
4, 1993). Accordingly, today's action required a regul atory inpact
analysis (RIA) and, under the Executive Order, was subject to review by
the Ofice of Information and Regul atory Affairs (ORA) in the Ofice
of Managenent and Budget (OVB). The Departnent presented to O RA for
review the draft proposed rule and ot her docunments prepared for this
rul emaki ng, including the RIA and has included these docunents in the
rul emaki ng record. They are available for public reviewin the Resource
Room of DOE's Buil di ng Technol ogi es Program 1000 | ndependence Avenue,
SW, Washington, DC, (202) 586-9127, between 9 a.m and 4 p.m, Mnday
t hrough Friday, except Federal holidays.

Regardi ng the Departnent's preparation of a regulatory alternatives
anal ysi s, ASE said the Departnment should fully describe non-regul atory
alternatives, including penetration rates, in the NOPR anal ysis.
(Public Meeting Transcript, No. 56.12 at pp. 252-253) The Depart nent
foll owed the exanpl es established by prior rul emakings in regulatory
i npact reporting. The RIA fornmally entitled, "~ Regulatory | npact
Anal ysis for Proposed Energy Conservation Standards for El ectrica
Distribution Transforners,'' is contained in the TSD prepared for the
rul emaki ng. The RI A consists of: (1) A statenent of the problem
addressed by this regulation, and the nandate for governnent action
(2) a description and analysis of the feasible policy alternatives to
this regulation; (3) a quantitative conparison of the inpacts of the
alternatives; and (4) the national economc inmpacts of the proposed
st andar d.

The RI A calculates the effects of feasible policy alternatives to
di stribution transformer standards, and provides a quantitative
conpari son of the inpacts of the alternatives. The Departnent eval uated
each alternative in terns of its ability to achi eve significant energy
savings at reasonable costs, and conpared it to the effectiveness of
the proposed rule. The Departnent analyzed these alternatives using a
series of regulatory scenarios as input to the NES/shipnents nodel for
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distribution transformers, which it nodified to allow inputs for
vol untary neasures
The Departnment identified the following major policy alternatives
for achieving increased distribution transforner energy efficiency:
No new regul atory action
Consuner rebates
Consuner tax credits
Manuf acturer tax credits
Vol untary energy-efficiency targets
Early repl acenent
Bul k governnment purchases
The Departnent eval uated each alternative in terns of its ability
to achi eve significant energy savings at reasonable costs (see Table
VI.1), and conpared it to the effectiveness of the proposed rule.

[[ Page 44401]]

Table VI.1.--Non-Regul atory Alternatives and the Proposed

St andard
Net present value (billion
Primary energy
$2004)
Policy alternatives Type savings  -----
(quads)

7% di scount 3% di scount
rate rate
No New Regulatory Action.............. ... 0.0
0.0 0.0
Consunmer Rebates...................... Liquid.................. 0.0
0.0 0.0

M* Dry. ..o 0. 007
0.013 0. 042

Total ................... 0. 007
0.013 0. 042
Consumer Tax Credits.................. Liquid.................. 0. 058
0. 058 0. 218

W Dry. ... 0. 004
0. 008 0. 025
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Total ....... ... ... .. ... 0. 06
0. 07 0.24
Manuf acturer Tax Credits.............. Liquid.................. 0. 029
0. 028 0.108

M Dry.................. 0. 002
0. 004 0. 013

Total ................... 0.083
0.03 0.12
Proposed Standards at TSL2............ Liquid.................. 2.28
2.31 8.78

M Dry.................. 0.113
0. 207 0. 683

Total ................ ... 2.40
2.52 9. 47

* W = nmedi umvol t age.

Table VI.1 shows the NES and NPV of each of the applicable non-
regul atory alternatives. The results are reported for |iquid-imersed
and nmedi umvoltage, dry-type transformers as well as in total. The case
in which no regulatory action is taken with regard to distribution
transforners constitutes the base case (or ~“No Action'') scenario.
Since this is the base case, energy savings and NPV are zero by
definition. For conparison, the table includes the inmpacts of the
proposed energy conservation standards. The NPV anbunts shown in Tabl e
VI.1 refer to the NPV based on two discount rates (seven percent and
three percent real). DCE did not consider three of the policy
alternatives, voluntary energy-efficiency targets, early replacement,
and bul k government purchases, because, as discussed in the RIA DOCE
bel i eves they would not significantly inpact the distribution
transforners covered by this NOPR

None of the alternatives DOE exam ned woul d save as nmuch energy or
have an NPV as high as the proposed standards. Also, several of the
alternatives would require new enabling | egislation, such as consuner
or manufacturer tax credits, since authority to carry out those
alternatives does not presently exist. Additional detail on the
regul atory alternatives is found in the RIA report of the TSD

B. Review Under the Regulatory Flexibility Act/Initial Regulatory
Flexibility Analysis

The Regul atory Flexibility Act (5 U . S.C. 601 et seq.) requires
preparation of an initial regulatory flexibility analysis for any rule
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that by | aw nust be proposed for public conment, unless the agency
certifies that the rule, if promulgated, will not have a significant
econom ¢ inpact on a substantial nunber of small entities. As required
by Executive Order 13272, ""Proper Consideration of Small Entities in
Agency Rul emaking,'' 67 FR 53461 (August 16, 2002), DCE published
procedures and policies on February 19, 2003, to ensure that the
potential inmpacts of its rules on snall entities are properly

consi dered during the rul emaki ng process. 68 FR 7990. The Depart nent
has nade its procedures and policies available on the Ofice of Genera
Counsel's Wb site: http://ww. gc. doe. gov.

Smal | busi nesses, as defined by the Small Business Administration
(SBA) for the distribution transforner manufacturing industry, are
manuf acturing enterprises with 750 enpl oyees or fewer. The Depart nent
reviewed today's proposed rul e under the provisions of the Regul atory
Flexibility Act and the procedures and policies published on February
19, 2003. On the basis of the foregoing, DOE determined that it cannot
certify that the proposed rule (trial standard level 2, or TSL2), if
pronul gat ed, woul d have no significant economic inmpact on a
substanti al nunber of small entities. The Departrment nade this
determi nati on because of the potential inmpacts that the proposed
standard | evels for nediumvoltage, dry-type distribution transforners
woul d have on the snml| busi nesses that manufacture them However, the
Department notes that it explicitly considered the inpacts on small
medi um vol t age, dry-type businesses in selecting TSL2, rather than
selecting a higher trial standard |evel

The revenue attributable to the medi umvoltage, dry-type superclass
represents only about six percent of the total revenues of the industry
af fected by this rulemaking (i.e., the sumof revenues fromthe |iquid-
i mer sed superclass and the nedi um vol tage, dry-type supercl ass).
Because of the potential inpacts of today's proposed rule on small,
medi um vol t age, dry-type manufacturers, DCE has prepared an initia
regul atory flexibility analysis (IRFA) for this rul emaki ng. The | RFA
di vi des potential inpacts on snall businesses into two broad
categories: (1) Inpacts associated with transforner design and
manufacturing, and (2) inpacts associated with denonstrating conpliance
with the standard using DOE's test procedure. The Departnent's test
procedure rul e does not require manufacturers to take any action in the
absence of final energy conservation standards for distribution
transforners, and thus any inpact of that rule on small businesses
woul d be triggered by the pronul gation of the standard proposed today.

The Departnent believes that there will be no significant economc
i npact on a substantial nunber of small |iquid-imersed manufacturers
because the
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transforners in the liquid-i mersed superclass are | argely custom zed,
and smal | businesses can conpete because many of these transformers are
uni que designs produced in relatively small quantities for a given
order. Small manufacturers of |iquid-inersed transformers tend not to
conpete on the higher-volunme products and often produce transforners
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for highly specific applications. This strategy all ows smnal

manuf acturers of |iquid-imrersed units to be conpetitive in certain
liquid-imersed product markets. |nplenentation of an energy
conservation standard woul d have a relatively mnor differential inpact
on smal |l manufacturers of |iquid-imrersed distribution transforners.

Di sadvant ages to smal | businesses, such as having little | everage over
suppliers (e.g., core steel suppliers), are present with or w thout an
energy conservation standard. Due to the purchasing characteristics of
their custoners, small manufacturers of |iquid-inmersed transforners
currently produce transformers at TSL2, the proposed |evel. Thus,
conversion costs (e.g., research and devel opnent costs, capita

i nvestnents) and the associ ated manufacturer inpacts on small

busi nesses are expected to be insignificant at the proposed | evel

TSL2.

The potential inpacts on medi umvoltage, dry-type manufacturers
(and al so the conpliance denonstration cost for |iquid-imersed
manuf acturers) are discussed in the follow ng sections. The Depart ment
has transmitted a copy of this IRFA to the Chief Counsel for Advocacy
of the Small Business Administration for review.

1. Reasons for the Proposed Rule

Part C of Title Ill of the Energy Policy and Conservation Act
(EPCA) provides for an energy conservation programfor certain
conmercial and industrial equipnent. (42 U S.C. 6311-6317) In
particul ar, section 346 of EPCA states that the Secretary of Energy
must prescribe testing requirenments and energy conservation standards
for those distribution transfornmers for which the Secretary determ nes
that standards woul d be technol ogically feasible and economically
justified, and would result in significant energy savings, although
section 325(v) of EPCA in effect nodifies this provision by specifying
standards for |l ow voltage, dry-type distribution transformers. (42
U S.C. 6295(v) and 6317(a))

On Cctober 22, 1997, the Secretary of Energy issued a determ nation
that " “based on its analysis of the information now avail able, the
Department has determ ned that energy conservation standards for
transforners appear to be technol ogically feasible and econonically
justified, and are likely to result in significant savings.'' 62 FR
54809. Recogni zing that fact, EPACT 2005 set mininmumefficiency |evels
for lowvoltage dry-type distribution transforners and all owed the
Department to continue its analysis and rul emaking for |iquid-inmersed
and nmedi umvol tage dry-type distribution transforners.

2. (bjectives of, and Legal Basis for, the Proposed Rule

The Department selects any new or anmended standard to achi eve the
maxi mum i nprovenent in energy efficiency that is technologically
feasi ble and economically justified. (See 42 U S.C. 6295(0)(2) (A,
6313(a), and 42 U.S. C. 6317(a) and (c)) If a proposed standard is not
desi gned to achi eve the maxi mum i nprovenent in energy efficiency or the
maxi mum reduction in energy use that is technologically feasible, the
Secretary states the reasons for this in the proposed rule. To
det erm ne whet her econom c justification exists, the Departnent reviews
conments received and conducts analysis to determ ne whether the
econonmi ¢ benefits of the proposed standard exceed the costs to the
greatest extent practicable, taking into consideration the seven
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factors set forth in 42 U S C. 6295(0)(2)(B)(i) (see Section I1.B of
this Notice). Further information concerning the background of this
rul emaking is provided in Chapter 1 of the TSD

3. Description and Estimated Nunber of Snmall Entities Regul ated

By researching the distribution transformer narket, devel oping a
dat abase of manufacturers, and conducting interviews w th manufacturers
(both large and small), the Departnment was able to estinmate the nunber
of small entities that would be regul ated under an energy conservation
standard. See chapter 12 of the TSD for further discussion about the
met hodol ogy used in the Departnent's nanufacturer inpact anal ysis and
its analysis of small-business inpacts.

The i quid-i mersed supercl ass accounts for about $1.3 billion in
annual sal es and enpl oynent of about 4,250 production enployees in the
United States. The Departnent estimates that, of the approximately 25
U S. manufacturers that make |iquid-imrersed distribution transformers,
about 15 of them are small businesses. About five of the small
busi nesses have fewer than 100 enpl oyees.

The nedi um vol tage, dry-type superclass accounts for about $84
mllion in annual sales and enpl oyment of about 250-330 production
enpl oyees in the United States. The medi umvoltage, dry-type market is
relatively small conpared to that of the |iquid-imersed superclass.
The Departnment estimates that, of the 25 U S. manufacturers that nake
medi um vol t age, dry-type distribution transforners, about 20 of them
are snall businesses. About ten of these small businesses have fewer
than 100 enpl oyees.

4. Description and Estimate of Conpliance Requirenents

Potential inpacts on snall businesses cone fromtwo broad
categories of conpliance requirenments: (1) |nmpacts associated with
transforner design and manufacturing, and (2) inpacts associated with
denonstrating conpliance with the standard using the Departnent's test
procedur e.

In regard to inpacts associated with transforner design and
manuf acturing, the margins and/ or market share of small businesses in
the nedi umvol tage, dry-type superclass could be hurt in the long term
by today's proposed |evel, TSL2. At TSL2, as opposed to TSL1, snall
manuf acturers woul d have less flexibility in choosing a design path.
However, as di scussed under subsection 6 (Significant alternatives to
the rule) below, the Departnment expects that the differential inpact on
smal |, nmedi umvoltage, dry-type businesses (versus | arge busi nesses)
woul d be snaller in nmoving fromTSL1 to TSL2 than it would be in noving
fromTSL2 to TSL3. The rationale for the Departnent's expectation is
best discussed in a conparative context and is therefore el aborated
upon in subsection 6 (Significant alternatives to the rule). As
discussed in the introduction to this | RFA, DOE expects that the
differential inpact associated with transformer design and
manuf acturing on small, |iquid-inmersed busi nesses woul d be negligible.

In regard to conpliance denonstration, the Departnment's test
procedure for distribution transforners enploys an Alternative
Ef fici ency Determi nation Method (AEDM whi ch woul d ease the burden on
manuf acturers. 10 CFR Part 431, Subpart K, Appendix A; 71 FR 24972. The
AEDM i nvol ves a sanpling procedure to conpare nmanufactured products
efficiencies with those predicted by conmputer design software. \Were
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the manufacturer uses an AEDM for a basic nodel, it would not be
required to test units of the basic node

[ [ Page 44403]]

to determine its efficiency for purposes of establishing conpliance
with DOE requirements. The professional skills necessary to execute the
AEDM i nclude the followi ng: (1) Transforner design software expertise
(or access to such expertise possessed by a third party), and (2)

el ectrical testing expertise and noderate expertise with experinental
statistics (or access to such expertise possessed by a third party).
The Departnent's test procedure would require periodic verification of
t he AEDM

The Departnment's test procedure al so requires manufacturers to
calibrate equi pment used for testing the efficiency of transforners.
Calibration records would need to be maintained, if the proposed energy
conservation standard i s promnul gated

The testing, reporting, and recordkeepi ng requirenents associ ated
with an energy conservation standard and its related test procedure
woul d be identical, irrespective of the trial standard | evel chosen
Therefore, for both the liquid-imersed and nmedi umvol tage, dry-type
supercl asses, testing, reporting, and recordkeeping requirements have
not entered into the Departnent's choice of trial standard |evel for
today' s proposed rule.

5. Duplication, Overlap, and Conflict Wth O her Rules and Regul ati ons

The Department is not aware of any rules or regul ations that
duplicate, overlap, or conflict with the rule being proposed today.

6. Significant Alternatives to the Rule

The primary alternatives to the proposed rul e considered by the
Department are the other trial standard |evels besides the one being
proposed today, TSL2. These alternative trial standard |levels and their
associ ated inpacts on snmall business are discussed in the subsequent
paragraphs. In addition to the other trial standard |evels considered,
the TSD associated with this proposed rule includes a report referred
to in section VI.A above as the RIA. This report discusses the
following policy alternatives: (1) No new regulatory action, (2)
consuner rebates, (3) consuner tax credits, and (4) manufacturer tax
credits. The energy savings and beneficial econonic inpacts of these
regul atory alternatives are one to two orders of nagnitude snaller than
those expected fromtoday's proposed rule. Finally, the Departnent has
not consi dered abbreviated testing requirenents for small businesses,
but invites stakehol der conment on abbreviating such requirenents for
smal | busi nesses.

The entire nmediumvoltage, dry-type industry has such | ow shiprments
that no designs are produced at high volune. There is little
repeatability of designs, so small businesses can conpetitively produce
many medi umvol tage, dry-type, open-wound designs. The nedi umvoltage,
dry-type industry as a whole prinmarily has experience produci ng
baseline transfornmers and transforners that would conmply with TSL1. In
addi tion, the industry produces a significant nunber of units that
woul d conply with TSL2, but approximately one percent or |ess of the
mar ket woul d conply with TSL3 or higher. Therefore, all manufacturers,
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i ncluding small businesses, would have to devel op designs to enabl e
conpliance with TSL3 or higher--such research and devel opnent costs
woul d be nmore burdensone to snall businesses. Product redesign costs
tend to be fixed and do not scale with sales volunme. Thus, snal

busi nesses would be at a relative disadvantage at TSL3 and hi gher
because research and devel opnent efforts would be on the sane scal e as
those for |arger conpanies, but these expenses would be recouped over
smal | er sal es vol unes.

At TSL3 and above, DOCE estimates that net cash flows for the
medi um vol tage, dry-type industry would go negative during the
conpliance period. At TSL3 and above, the inpacts on the industry as a
whol e are large and affect businesses of all sizes, but there would be
sone differential, increased inpacts on snmall businesses. For exanple,
at TSL3 and above, the use of grain-oriented silicon core steel of M
or better will be needed. Cutting M3 core steel on the core-nitering
equi pnent typically purchased by snall er businesses can be problematic
because of the extrenely thin |am nations.

At TSL2, the |evel proposed today, all mediumvoltage, dry-type
transforner designs would have to have mitered cores. (Mtering nmeans
the transfornmer core's joints intersect at 45 degree angles, rather
than at 90 degree angles as is true for ““hbutt-lap'' designs; buttlap
designs are |less energy efficient.) The nmitered core construction
techni que could constrain the core-nitering resources of snall
busi nesses that share core-cutting capacity with production lines for

other transfornmers that are not covered by this rul emaking (e.g., |ow
vol tage, dry-type distribution transformers). At TSL1, nmany kVA ratings
could still be constructed using butt-lap joints, alleviating this

constraint on core-nmitering resources. Thus, TSL1 is | ess capital-
intensive for small businesses than TSL2 (| arge busi nesses would |ikely
mter nearly all nediumvoltage cores, even at TSL1). In an industry
such as the nediumvoltage, dry-type transforner industry, which is
heavi |l y consolidated already, there is the risk that TSL2 could lead to
further advantage for the |argest manufacturers and thus further
concentrate the industry's production. The top three manufacturers
produce over 75 percent of all the transforners in the nedi umvoltage,
dry-type superclass. O these three, two of themare snall businesses.

The primary difference between TSL1 and TSL2 fromthe
manuf acturers' viewpoint is that TSL1 preserves nore design pat hways
each trading off material for capital. Butt-lap designs would be cost-
effective at TSL1 for sone kVA ratings, which would allow smal
busi nesses to remain nore conpetitive because they woul d not
necessarily have to nake | arge capital outlays. TSL2 cannot be net
cost-effectively with butt-lap designs; thus TSL2 could hurt the
mar gi ns or decrease the market share of small businesses in the |ong
run. Some small businesses might opt to purchase pre-nitered cores at
TSL2 rather than investing in core-nitering equi pment, which woul d
likely hurt their margins. However, the differential inpact on snall
busi nesses (versus | arge businesses) is expected to be |ower in noving
fromTSL1 to TSL2 than in noving fromTSL2 to TSL3. Today, the market
al ready demands significant quantities of nediumvoltage, dry-type
transforners that neet TSL2

Chapter 12 of the TSD contains nore information about the inpact of
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this rul emaki ng on manufacturers. The Departnent interviewed six snall
busi nesses affected by this rul emaking (see al so section IV.F.1 above).
The Departnent al so obtained information about small business inpacts
whil e interview ng manufacturers that exceed the small business size
threshol d of 750 enpl oyees.

C. Review Under the Paperwork Reduction Act

Adoption of today's proposed rule would have the effect of
requiring that manufacturers follow certain record-keeping requirenments
in the test procedure for distribution transformers, not just for
pur poses of meking representations, but also to determ ne conpliance
even in the absence of any representation. As set forth in the test
procedure, manufacturers wll becone subject to the record-keeping
requi rements when today's proposed energy conservati on standard for
distribution transformers takes effect. 10 CFR Part 431, Subpart K
Appendi x A; 71 FR 24972. Thus, the standard will inpose new i nformation
or record
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keepi ng requirements, and O fice of Managenent and Budget clearance is
requi red under the Paperwork Reduction Act. (44 U.S.C. 3501 et seq.)

The test procedure for distribution transformers requires
manuf acturers to calibrate equi pment used for testing the efficiency of
transfornmers. 10 CFR Part 431, Subpart K, Appendix A; 71 FR 24972
Manuf acturers nust al so docunment (1) the basis for their calibration of
any equi pnent for which no national calibration standard exists, (2)
their calibration procedures, and (3) the date when they calibrated
their equipnment. The Departnment drew these provisions from and in sone
cases they are identical to, provisions in NEMA TP 2-1998. The
Department understands that NEMA, in turn, based them on provisions of
the International Standards Organization (1SO 9000 series documents.
These docunents are voluntary standards wi dely recogni zed t hroughout
industry and internationally as setting forth sound quality assurance
met hods. The Departnent incorporated such provisions in its test
procedure because it believes that any nmanufacturer doing testing
shoul d enpl oy themto assure sound and accurate results. The Departnent
understands that they are already widely followed by manufacturers, in
the interest of assuring they provide to their customers equi pnent that
meet s customer specifications. Thus, DCE believes that little or no
addi tional record-keeping burden woul d be inposed by today's proposed
rule.

The test procedure also allows manufacturers, under certain
circunstances, to determ ne the efficiencies of their distribution
transforners through use of nmethods other than testing. The test
procedure includes Alternative Efficiency Determ nati on Methods (AEDM
to reduce testing burden. 10 CFR Part 431, Subpart K, Appendix A, 71 FR
24972. Each nanufacturer that has used an AEDM nust have avail able for
i nspection by the Departnent records show ng: The met hod or nethods
used; the mathematical nodel, the engineering or statistical analysis,
conputer simulation or nodeling, and ot her anal ytic eval uati on of
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performance data on which the AEDM is based; conplete test data,
product information, and related information that the manufacturer has
used to substantiate the AEDM and the cal cul ati ons used to determ ne
the efficiency and total power |osses of each basic nodel to which the
AEDM was applied. 10 CFR Part 431, Subpart K, Appendix A, 71 FR 24972.
This informati on nust be recorded and nmintai ned for each AEDM t he
manuf act urer uses. This requirenment is designed to enable the
Departnment to determine, if necessary, that these mathematical nopdels
have been properly used to rate transformer efficiencies.

The Departnent is submitting to the OVB, sinultaneously with the
publication of this proposed rule, these record-keeping requirenents
for review and approval under the Paperwork Reduction Act, 44 U.S. C
3501 et seq. An agency nmay not inpose, and a person is not required to
respond to, such a requirenment unless it has been reviewed and assi gned
a control nunber by OVB. Interested persons may obtain a copy of the
Paperwor k Reduction Act submi ssion fromthe contact person named in
this notice.

Interested persons are invited to subnmit conrents to OVB addressed
to: Departnment of Energy Desk Oficer, Ofice of Information and
Regul atory Affairs, OWB, 725 17th Street, NW, Wshington DC, 20503.
Persons subnmitting coments to OMB al so are requested to send a copy to
the DOE contact person at the address given in the addresses section of
this notice. OMB is particularly interested in coments on: (1) The
necessity of the proposed record-keepi ng provisions, including whether
the information will have practical utility; (2) the accuracy of the
Department's estimates of the burden; (3) ways to enhance the quality,
utility, and clarity of the information to be naintained; and (4) ways
to minimze the burden of the requirenents on respondents.

D. Review Under the National Environnental Policy Act

The Department is preparing an environnental assessment of the
i npacts of the proposed rule and DCE antici pates conpleting a Finding
of No Significant |npact (FONSI) before publishing the final rule on
distribution transformers, pursuant to the National Environnenta
Policy Act of 1969 (42 U S.C 4321 et seq.), the regulations of the
Counci |l on Environmental Quality (40 CFR parts 1500-1508), and the
Department's regul ations for conpliance with the National Environnenta
Policy Act (10 CFR part 1021).

E. Revi ew Under Executive Oder 13132

Executive Order 13132, "“Federalism'' 64 FR 43255 (August 4, 1999)
i nposes certain requirements on agencies fornulating and i npl enmenting
policies or regulations that preenpt State |aw or that have federalism
implications. The Executive Order requires agencies to exan ne the
constitutional and statutory authority supporting any action that woul d
limt the policymaking discretion of the States and to carefully assess
the necessity for such actions. The Executive Order also requires
agenci es to have an accountabl e process to ensure nmeani ngful and tinely
input by State and |l ocal officials in the devel opnent of regulatory
policies that have federalisminplications. On March 14, 2000, DOE
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publi shed a statenent of policy describing the intergovernnmental
consultation process it will follow in the devel opment of such
regul ati ons. 65 FR 13735. The Departnment has exam ned today's proposed
rule and has determ ned that it does not preenpt State | aw and does not
have a substantial direct effect on the States, on the relationship

bet ween the national governnent and the States, or on the distribution
of power and responsibilities anbng the various |evels of government.
EPCA governs and prescribes Federal preenption of State regul ati ons as
to energy conservation for the products that are the subject of today's
proposed rule. States can petition the Department for exenption from
such preenption to the extent, and based on criteria, set forth in
EPCA. (42 U.S.C. 6297) No further action is required by Executive O der
13132.

F. Revi ew Under Executive Order 12988

Wth respect to the review of existing regulations and the
promrul gati on of new regul ations, section 3(a) of Executive Order 12988,
“TCvil Justice Reformi' 61 FR 4729 (February 7, 1996) inposes on
Federal agencies the general duty to adhere to the follow ng
requirements: (1) Elimnate drafting errors and anbiguity; (2) wite
regul ations to mininize litigation; and (3) provide a clear |ega
standard for affected conduct rather than a general standard and
pronote sinplification and burden reduction. Section 3(b) of Executive
Order 12988 specifically requires that Executive agenci es nmake every
reasonabl e effort to ensure that the regulation: (1) Cearly specifies
the preenptive effect, if any; (2) clearly specifies any effect on
exi sting Federal |aw or regulation; (3) provides a clear |egal standard
for affected conduct while pronoting sinplification and burden
reduction; (4) specifies the retroactive effect, if any; (5) adequately
defines key terms; and (6) addresses other inportant issues affecting
clarity and general draftsmanship under any gui delines issued by the
Attorney General. Section 3(c) of Executive Order 12988 requires
Executive agencies to review regulations in Iight of applicable
standards in section 3(a) and section 3(b) to determ ne whether they
are net or it is unreasonable to neet one or
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nmore of them The Departnent has conpleted the required review and
determined that, to the extent permtted by law, this proposed rule
neets the rel evant standards of Executive Order 12988.

G Revi ew Under the Unfunded Mandat es Reform Act of 1995

Title Il of the Unfunded Mandates Reform Act of 1995 (Pub. L. 104-
4) (UVRA) requires each Federal agency to assess the effects of Federa
regul atory actions on State, |local, and Tribal governnents and the
private sector. For a proposed regulatory action likely to result in a
rule that nmay cause the expenditure by State, local, and Triba
governments, in the aggregate, or by the private sector of $100 mllion
or nmore in any one year (adjusted annually for inflation), section 202
of UMRA requires a Federal agency to publish a witten statenent that
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estimates the resulting costs, benefits, and other effects on the
national econony. (2 U S.C. 1532(a), (b)) The UWRA al so requires a
Federal agency to develop an effective process to permt tinmely input
by elected officers of State, local, and Tribal governments on a
proposed " “significant intergovernnental mandate,'' and requires an
agency plan for giving notice and opportunity for tinely input to
potentially affected small governnents before establishing any
requirenents that mght significantly or uniquely affect snal
governnents. On March 18, 1997, DCE published a statenent of policy on
its process for intergovernmental consultation under UVRA (62 FR 12820)
(al so available at http://ww. gc. doe. gov). The proposed rul e published

today contains neither an intergovernnental nmandate nor a nmandate that
may result in expenditure of $100 million or nore in any year, so these
requi rements do not apply.

H. Revi ew Under the Treasury and General Governnent Appropriations Act
of 1999

Section 654 of the Treasury and CGeneral Covernment Appropriations
Act, 1999 (Pub. L. 105-277) requires Federal agencies to issue a Famly
Pol i cymaki ng Assessnent for any rule that may affect famly well-being.
This rule woul d not have any inpact on the autonomy or integrity of the
famly as an institution. Accordingly, DOE has concluded that it is not
necessary to prepare a Fam |y Policymaki ng Assessnent.

|. Review Under Executive Order 12630

The Departnment has determ ned, under Executive Order 12630,
““Governmental Actions and Interference with Constitutionally Protected
Property Rights,'' 53 FR 8859 (March 18, 1988), that this regul ation
woul d not result in any takings which mght require conpensation under
the Fifth Arendment to the United States Constitution

J. Review Under the Treasury and General Governnent Appropriations Act
of 2001

Section 515 of the Treasury and General Governnent Appropriations
Act, 2001 (44 U.S.C 3516, note) provides for agencies to review nost
di ssem nations of information to the public under guidelines
establ i shed by each agency pursuant to general guidelines issued by
OVB. The OWB's guidelines were published at 67 FR 8452 (February 22,
2002), and DCE' s guidelines were published at 67 FR 62446 (Cctober 7
2002). The Departnment has reviewed today's notice under the OMB and DCE
gui del i nes and has concluded that it is consistent with applicable
policies in those guidelines.

K. Revi ew Under Executive Order 13211

Executive Order 13211, " Actions Concerning Regul ations That
Significantly Affect Energy Supply, Distribution, or Use,'' 66 FR 28355
(May 22, 2001) requires Federal agencies to prepare and submt to the
Ofice of Information and Regul atory Affairs (O RA), Ofice of
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Managenment and Budget, a Statement of Energy Effects for any proposed
significant energy action. A "“significant energy action'' is defined
as any action by an agency that promulgated or is expected to lead to
pronul gation of a final rule, and that: (1) Is a significant regulatory
action under Executive Order 12866, or any successor order; and (2) is
likely to have a significant adverse effect on the supply,
di stribution, or use of energy, or (3) is designated by the
Adm ni strator of ORA as a significant energy action. For any proposed
significant energy action, the agency nust give a detailed statenment of
any adverse effects on energy supply, distribution, or use should the
proposal be inplenmented, and of reasonable alternatives to the action
and their expected benefits on energy supply, distribution, and use.
While this proposed rule is a significant regulatory action under
Executive Order 12866, it is not likely to have a significant adverse
effect on the supply, distribution, or use of energy, nor has it been
designated by the Adnministrator of ORA as a significant energy action
Thus, DCE has not prepared a Statement of Energy Effects.

L. Review Under Section 32 of the Federal Energy Adm nistration Act of
1974

The Departnent is required by section 32 of the Federal Energy
Adm nistration Act (FEAA) of 1974 to informthe public of the use and
background of any commercial standard in a proposed rule. (15 U S.C.
788) While the Departnent had considered a comercial voluntary
standard (NEMA TP 1-2002) as one of the trial standard levels, it did
not choose to regulate either |iquid-imersed or nedi umvol tage dry-
type distribution transforners at this efficiency |evel. Because
today's proposed rule adopts nore stringent efficiency |evels, Section
32 of the FEAA does not apply.

M Review Under the Information Quality Bulletin for Peer Review

On Decenber 16, 2004, the O fice of Managenment and Budget (OVB), in
consultation with the Ofice of Science and Technol ogy (OSTP), issued
its Final Information Quality Bulletin for Peer Review (the Bulletin).
(70 FR 2664, January 14, 2005) The Bulletin establishes that certain
scientific information shall be peer reviewed by qualified specialists
before it is disseni nated by the federal governnment, including
influential scientific information related to agency regul atory
actions. The purpose of the bulletin is to enhance the quality and
credibility of the Government's scientific information.

The Department's O fice of Energy Efficiency and Renewabl e Energy,
Bui | di ng Technol ogi es Program held formal in-progress peer reviews
covering the analyses (e.g., screening/engineering analysis, life-cycle
cost anal ysis, manufacturing inpact analysis, and utility inpact
anal ysis) used in conducting the energy efficiency standards
devel opnment process on June 28-29, 2005. The in-progress reviewis a
rigorous, formal and docunented eval uati on process using objective
criteria and qualified and i ndependent reviewers to nake a judgnent of
the technical/scientific/business nmerit, the actual or anticipated
results, and the productivity and managenent effectiveness of prograns
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and/ or projects. The Building Technol ogies Programstaff is preparing a
peer review report which, upon conpletion, will be dissenm nated on the
Ofice of Energy Efficiency and Renewabl e Energy's Wb site and
included in the admi nistrative record for this rul emaking.

[ [ Page 44406]]
VI1. Public Participation
A. Attendance at Public Meeting

The time and date of the public nmeeting are listed in the DATES
section at the beginning of this notice of proposed rul emaki ng. The
public meeting will be held at the U S. Departnent of Energy, Forresta
Bui | di ng, Room 1E245, 1000 | ndependence Avenue, SW, Wishi ngton, DC
20585-0121. To attend the public neeting, please notify Ms. Brenda
Edwar ds- Jones at (202) 586-2945. Foreign nationals visiting DOE
Headquarters are subject to advance security screening procedures,
requiring a 30-day advance notice. Any foreign national wi shing to
participate in the neeting should advise DOE of this fact as soon as
possi bl e by contacting Ms. Brenda Edwards-Jones to initiate the
necessary procedures.

B. Procedure for Submitting Requests To Speak

Any person who has an interest in today's notice, or who is a
representative of a group or class of persons that has an interest in
these issues, may request an opportunity to nake an oral presentation
Such persons nmay hand-deliver requests to speak, along with a conputer
di skette or CD in WrdPerfect, Mcrosoft Wrd, PDF, or text (ASCI)
file format to the address shown in the ADDRESSES section at the
begi nning of this notice of proposed rul emaki ng between the hours of 9
a.m and 4 p.m, Mnday through Friday, except Federal holidays.
Requests may al so be sent by mail or e-mail to:

Br enda. Edwar ds- Jones @e. doe. gov.

Persons requesting to speak should briefly describe the nature of
their interest in this rulemaking and provi de a tel ephone nunber for
contact. The Departnent requests persons selected to be heard to submt
an advance copy of their statenents at |east two weeks before the
public neeting. At its discretion, DOE may permt any person who cannot
supply an advance copy of their statenent to participate, if that
person has made advance alternative arrangenents with the Building
Technol ogi es Program The request to give an oral presentation should
ask for such alternative arrangenents.

C. Conduct of Public Meeting

The Department will designate a DOE official to preside at the
public nmeeting and nmay al so use a professional facilitator to aid
di scussion. The neeting will not be a judicial or evidentiary-type
public hearing, but DOE will conduct it in accordance with 5 U. S.C. 553
and section 336 of EPCA, 42 U S.C. 6306. A court reporter will be
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present to record the proceedi ngs and prepare a transcript. The
Department reserves the right to schedule the order of presentations
and to establish the procedures governing the conduct of the public
meeting. After the public neeting, interested parties nay submt
further comments on the proceedings as well as on any aspect of the
rul emaki ng until the end of the comment period.

The public neeting will be conducted in an infornmal, conference
style. The Department will present summaries of conments received
before the public neeting, allow time for presentations by
partici pants, and encourage all interested parties to share their views
on issues affecting this rul emaking. Each participant will be all owed
to make a prepared general statement (within tine |imts deternined by
DOE), before the discussion of specific topics. The Departnent wll
pernmit other participants to conment briefly on any general statements.

At the end of all prepared statements on a topic, DOE will permt
participants to clarify their statenents briefly and comrent on
statenents nmade by others. Participants should be prepared to answer
questions by DOE and by other participants concerning these issues.
Department representatives may al so ask questions of participants
concerning other matters relevant to this rul emaking. The officia
conducting the public meeting will accept additional coments or
questions fromthose attending, as tinme pernmits. The presiding officia
wi Il announce any further procedural rules or nodification of the above
procedures that may be needed for the proper conduct of the public
meet i ng.

The Departnment will nmake the entire record of this proposed
rul emaki ng, including the transcript fromthe public neeting, available
for inspection at the U S. Departnent of Energy, Forrestal Building,
Room 1J-018 (Resource Room of the Buil ding Technol ogi es Program, 1000
I ndependence Avenue, SW, Washington, DC, (202) 586-9127, between 9
a.m and 4 p.m, Mnday through Friday, except Federal holidays. Any
person may buy a copy of the transcript fromthe transcribing reporter

D. Subm ssion of Comments

The Departnment will accept coments, data, and information
regarding the proposed rule before or after the public neeting, but no
later than the date provided at the beginning of this notice of
proposed rul enaki ng. Pl ease subnmit conments, data, and information
el ectronically. Send themto the follow ng e-nail address: Transforner
NOPRComment @e. doe. gov. Submit el ectronic coments in WrdPerfect,

M crosoft Word, PDF, or text (ASCIl) file format and avoid the use of
speci al characters or any formof encryption. Comments in electronic
format should be identified by the docket nunber EE-RM STD-00-550 and/
or RIN nunber 1904- AB08, and wherever possible carry the electronic
signature of the author. Absent an electronic signature, coments
submtted electronically nust be foll owed and authenticated by
subm tting the signed original paper docunent. No telefacsimles
(faxes) will be accepted.

According to 10 CFR 1004. 11, any person submitting information that
he or she believes to be confidential and exempt by |aw from public
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di scl osure should submt two copies: One copy of the docunment including
all the information believed to be confidential, and one copy of the
docunent with the information believed to be confidential deleted. The
Department of Energy will nmake its own deternination about the
confidential status of the information and treat it according to its
determ nation

Factors of interest to the Departnent when eval uating requests to
treat submitted information as confidential include: (1) A description
of the items; (2) whether and why such itenms are customarily treated as
confidential within the industry; (3) whether the information is
generally known by or available fromother sources; (4) whether the
i nformation has previously been nade avail able to others w thout
obligation concerning its confidentiality; (5) an explanation of the
conpetitive injury to the submitting person which would result from
public disclosure; (6) when such information mght lose its
confidential character due to the passage of tinme; and (7) why
di scl osure of the information would be contrary to the public interest.

E. Issues on Wi ch DOE Seeks Conment

The Department is particularly interested in receiving comments and
views of interested parties concerning

(1) The proposed tables of efficiency ratings, and specifically
areas where the underlying anal ytical nethods followed for devel opi ng
the efficiency values resulted in discontinuities.

(2) The Departnent's treatment of rebuilt or refurbished
transforners in this rul emaking and the potential inpact on consuners,
manuf acturers, and national energy use if they were excl uded.

(3) Whether less-flammable, |iquid-inmersed distribution
transformers

[[ Page 44407]]

shoul d be included in the same product class as nediuntvoltage, dry-
type transformers. Currently the Department considers dry-type
transforners and |iquid-imersed transformers as nmenbers of separate
product cl asses.

(4) Wet her stakehol ders believe a m ninmumefficiency standard for
liquid-inmrersed distribution transformers would contribute to design
standardi zati on, and encourage manufacturers to nove to countries with
| ower | abor costs.

(5) The appropriateness of using discount rates of seven percent
and three percent real to discount future energy savings and eni ssions
reducti ons.

(6) Whet her the Department shoul d include space occupancy costs in
the cost of transformers as a neans of accounting for space
constraints.

(7) The I RFA and the potential inpacts on snmall businesses affected
by this rul emaki ng. Although the Departnent is expressly inviting
conments related to the mediumvol tage, dry-type superclass, the
Department al so wel cones comment on its understanding that there would
be no significant econom c inpact on a substantial nunber of snal
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entities within the |iquid-imersed superclass al one.

VI11. Approval of the Ofice of the Secretary

The Secretary of Energy has approved publication of today's notice
of proposed rul enaki ng.

Li st of Subjects in 10 CFR Part 431

Admi ni strative practice and procedure, Confidential business
i nformati on, Energy conservation, Reporting and record keeping
requi renents.

I ssued in Washington, DC, on July 20, 2006.
Al exander A. Karsner,
Assi stant Secretary, Energy Efficiency and Renewabl e Energy.

For the reasons set forth in the preanble, Chapter Il of Title 10,
Code of Federal Regul ations, Subpart K of Part 431 is proposed to be
amended to read as set forth bel ow

PART 431-- ENERGY EFFI Cl ENCY PROGRAM FOR CERTAI N COMVERCI AL AND
I NDUSTRI AL  EQUI PMENT

1. The authority citation for part 431 continues to read as
foll ows:

Aut hority: 42 U.S. C. 6291-6317.

2. Section 431.196 is anmended by revising paragraphs (b) and (c) to
read as foll ows:

Sec. 431.196 Energy conservation standards and their effective dates.

* * % k% %

(b) Liquid-lmersed Distribution Transformers. Liquid-inmersed
distribution transformers nmanufactured on or after January 1, 2010,
shal | have an efficiency no | ess than:

Efficiency (9

Effici ency

kVA * kVA
(A~
10, 98. 40
L T 98. 36
T 98. 56
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30, . 98. 62
2 98. 73
3 98. 76
37, . 98. 85
TS 98.91
50, 98. 90
112.5. 99.01
T 99. 04
150. . . o 99. 08
100. . . 99. 10
225, 99. 17
167, . 99.21
300, ... 99. 23
250. .. 99. 26
500. ... . 99. 32
333, 99.31
750, ... 99. 24
500. .. 99. 38
1000. . ... 99. 29
B67. . 99. 42
1500. . ... 99. 36
833, . 99. 45
2000. . ... .o 99. 40
2500. . ... 99. 44

* Efficiencies are deternmined at the follow ng reference conditions: (1) For no-Iload
| osses, at the tenperature

of 20 [deg]C, and (2) for |load-losses, at the tenperature of 55[deg]C and 50
percent of nanepl ate | oad.

(c) Medium Voltage Dry-Type Distribution Transforners. Medium
vol tage dry-type distribution transformers manufactured on or after
January 1, 2010, shall have an efficiency no | ess than:

20-45 kv 46- 95 kV >=96 kV

20- 45 kV 46- 95 kV >=96 kV

BIL kVA efficiency efficiency efficiency (%
BIL kVA efficiency efficiency ef ficiency

(%~ (%~ *

(% * (% * (% *
15, 98. 10 97.86 ...
15, 97.50 97.19 ... ... ...
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25, 98. 33 98.12 ........ . ... ..
300 ... 97. 90 97.63 ..............
37. 5. 98. 49 98.30 ........ ... ..
45, 98. 10 97.86 ..............
50. .. 98. 60 98.42 ...
75, 98. 33 98.12 ..............
TS, 98. 73 98. 57 98.53
112.5. .. ... ... 98. 49 98.30 ..............
100. . . oo 98. 82 98. 67 98. 63
150. ... ...l 98. 60 98.42 ......... . ...
167. . 98. 96 98. 83 98. 80
225. ... 98. 73 98. 57 98. 53
250. ... 99. 07 98. 95 98. 91
300, ... 98. 82 98. 67 98. 63
333, 99. 14 99. 03 98. 99
500........... ... ... 98. 96 98. 83 98. 80
500. ... .. 99. 22 99. 12 99. 09
750. ... 99. 07 98. 95 98. 91
667. ... 99. 27 99. 18 99. 15
1000................ 99. 14 99. 03 98. 99
833. .. 99.31 99. 23 99. 20
1500................ 99. 22 99. 12 99. 09
2000.............. .. 99. 27 99. 18 99. 15

* Efficiencies are deternined at the follow ng reference conditions: (1) For no-Ioad
| osses, at the tenperature of 20 [deg]C, and (2) for |oad-I|osses,
at the tenperature of 75 [deg] C and 50 percent of nanepl ate | oad.
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