
A 11 ID

2

NA
||i’L

INST OF STANDARDS & TECH R.I.C.

REFERENCE
1

;

NBS

PUBLICATIONS

«inuk!b96459

ces and
Discount Factors for

Life-Cycle Cost Analysis

Annual Supplement to

NBS Handbook 135 and

NBS Special Publication 709

1987 Edition

Barbara C. Lippiatt

Rosalie T. Ruegg

United States Department of Commerce
** ‘ “ of Standards

-QC
100

.1156

85 - 3273-2

1987

partment of Energy
lanagement Program





NOTICE

Please note that this 1987 Edition of the Annual Supplement to NBS Handbook
135 and NBS Special Publication 709 is an interim version that may be

partially revised at a later time. The data which may be revised are those
based on EIA energy forecasts for the period 2001-2012. In this interim
edition, it is assumed that energy prices over the period 2001-2012 will
change at the same rate as general price inflation. It is expected that

revised projections will show energy prices increasing somewhat faster than

general price inflation in these future years. The effect would be to raise

the values of the UPW* factors for study periods 14 years and longer and to

raise the values of the price indices for years past 2000, thereby causing
energy conservation and renewable energy projects to appear somewhat more cost
effective than if evaluated with the data in this interim version. However,
the effect is not expected to be large because it occurs in the out years
where each cash-flow dollar has a greatly reduced present value due to

discounting. Until revised data become available, the Federal Energy
Management Program of the U.S. Department of Energy recommends the use of this
interim edition.
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ABSTRACT

This report provides the 1987 annual edition of the energy price and discount
factor tables used to supplement both the Federal life-cycle costing
methodology as described in NBS Handbook 135 (HB 135) and private sector
life-cycle cost analysis as described in NBS Special Publication 709 (SP 709).
Tables A (7%), Ba, and C represent revisions of appendices A, B, and C,

respectively, of HB 135. They should be used in life-cycle cost analyses of
Federal energy conservation projects. Tables A (10%), Bb, and C are for
use in life-cycle cost analyses of Federal non-energy conservation projects
that require energy price forecasts. The last section of this report, the
supplement for private sector life-cycle cost analysis, represents revisions
to appendix B, Part I of SP 709 and is provided for the convenience of private
sector analysts wishing to make use of Federal energy price forecasts.
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1. SINGLE PRESENT WORTH AND UNIFORM PRESENT WORTH DISCOUNT FACTORS
(APPENDIX A OF THE FEDERAL METHODOLOGY FOR LIFE-CYCLE COST ANALYSIS, PLUS

EXTENSIONS)

Table A-l of this section presents the single present worth (SPW) factors for

finding the present value of future nonfuel nonannually recurring amounts,
such as repair and replacement costs and salvage values. The formula for

finding the present value (P) of a future amount (F) is the following:

P = F. —k - F . SPW Factor,
(l+d)N N

where d= the discount rate; and
N= the number of years until F occurs.

Table A-2 presents uniform present worth (UPW) factors for finding the present
value of nonfuel annually recurring amounts, such as routine maintenance
costs. The formula for finding the present value (P) of an annually recurring
uniform amount (A) is the following:

N
P = A.

(1+d)
Z
1 = A. UPW Factor,

d(l+d) w N

where N= the number of years over which A recurs.

In each table the factors are given for both 7 percent and 10 percent discount
rates. The factors based on 7 percent are for use in evaluating amounts
associated with energy conservation and renewable energy projects. The
factors based on 10 percent are for use in evaluating amounts associated with
most other Federal projects (except those specifically exempted from the 10

percent rate)

.

For further explanation of the use of these factors, see NBS Handbook 135,
section 2.5.
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Table A-l . SPW Factors for Finding the Present Value of Future
Nonfuel Nonannually Recurring Amounts

Number of Years
Until Future Amount
Occurs (N)

SPW Factor
(d= . 07

)

SPW Factor
(d-.lO)

1 0.93 0.91
2 0.87 0.83
3 0.82 0.75
4 0.76 0.68
5 0.71 0.62

6 0.67 0.56
7 0.62 0.51
8 0.58 0.47
9 0.54 0.42
0 0.51 0.39

11 0.48 0.35
12 0.44 0.32

13 0.41 0.29
14 0.39 0.26
15 0.36 0.24

16 0.34 0.22
17 0.32 0.20
18 0.30 0.18
19 0.28 0.16
20 0.26 0.15

21 0.24 0.14
22 0.23 0.12
23 0.21 0.11
24 0.20 0.10
25 0.18 0.09

***Extended Series***

26 0.08
27 0.08
28 0.07

29 0.06
30 0.06

2



Table A-2 . UFW Factors for Finding the Present Value of Future
Nonfuel Annually Recurring Amounts

Number of Years
Over Which Amount UPW Factor UPW Factor
Recurs (N) (d=.07) (d=. 10)

1 0.93 0.91
2 1.81 1.74
3 2.62 2.49
4 3.39 3.17
5 4.10 3.79

6 4.77 4.36
7 5.39 4.87
8 5.97 5.33
9 6.52 5.76

10 7.02 6.14

11 7.50 6.50
12 7.94 6.81
13 8.36 7.10
14 8.75 7.37
15 9.11 7.61

16 9.45 7.82
17 9.76 8.02
18 10.06 8.20
19 10.34 8.36
20 10.59 8.51

21 10.84 8.65
22 11.06 8.77
23 11.27 8.88
24 11.47 8.98
25 11.65 9.08

*** Extended Series ***

26 9.16
27 9.24
28 9.31
29 9.37
30 9.43

3



2. MODIFIED UNIFORM PRESENT WORTH DISCOUNT FACTORS BASED ON SEVEN AND TEN PERCENT
REAL DISCOUNT RATES, BY DoE REGION
(UPDATE OF APPENDIX B OF THE FEDERAL METHODOLOGY FOR LIFE-CYCLE COST ANALYSIS,
PLUS EXTENSIONS)

The tables in this section present "modified' uniform present worth (UPW ) discount
factors for the 10 DoE regions and for the United States. The factors are modified
in the sense that they take projected energy price changes into account. There are
two sets of tables: the "a" tables present UPW* factors based on a seven percent
real discount rate, and the "b" tables present UPW* factors based on a ten percent
real discount rate. The factors presented in the "a" tables are for energy costs
or savings accruing over 1 to 25 years and are to be used in life-cycle cost
analyses of Federal energy conservation projects. The factors presented in the "b"

tables are for energy costs or savings accruing over 1 to 30 years and are to be
used for life-cycle cost analysis of the energy component of Federal projects that
are not primarily energy conservation projects. For both sets of tables, the
energy costs or savings are assumed to begin accruing in 1987.

For the period 1987-2000, the UPW* factors are derived from the Energy Information
Administration's (EIA) output projections from the Intermediate Future Forecasting
System found in the Annual Energy Outlook, 1986 , D0E/EIA-0383(86) . For the period
2001-2012, the UPW* factors are derived using the year 2000 prices for each
subsequent year, as recommended by the EIA. Fuel price indices used to derive
these UPW* factors are presented in tables Ca-1 through Ca-11 of section 3. The
"Extended Series" of factors for energy costs or savings accruing over 26 to 30
years found in the "b" tables of section 2 are derived by assuming no real change
in energy prices during the period 2013 through 2017.

The formula for finding the present value (P) of future energy costs or
savings is the following:

N I (1987+n)
P = A

o • l
= A • UPW N Factor,

n=l (l+d) n

where A =
O

n =

N =

1 (1987+n) =

d =

Base-year dollar amount of energy, the annual quantity of energy
times its 1987 price;

Counter used to designate each year, with n=l for the year 1988;

Number of years over which energy costs or savings accrue;
Projected average fuel price index given in tables Ca-1 through
Ca-11 for the year 1987+n; and
Discount rate.

For further explanation of the use of these factors, see NBS Handbook 135, section
2.5.

4
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Electricity;
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=

Distillate;

LPG

=

Liquefied

Petroleum

Gas;
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=

Natural

Gas;
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=

Residual;

COAL

=

Steam

Coal
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GASLNE

=

Gasoline.
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ELEC

=

Electricity;
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=

Distillate;
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=

Liquefied

Petroleum

Gas;
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=

Natural

Gas;
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Residual;
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=

Steam

Coal

and

GASLNE

=

Gasoline
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ELEC

=

Electricity;

DIST

=

Distillate;

LPG

=

Liquefied

Petroleum

Gas;
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=

Natural

Gas;

RESID

=

Residual;

COAL

=

Steam

Coal

and

GASLNE

=

Gasoline.
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rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH

03 vO m cn in cn 03 00 4 oo 03 03 cn o rH rH 03 VO CM 00
CO rv 4 rH p>. cn oo cn r- rH in as CM in oo rH 4 vo as rH cn 4 VO oo as

o rH CM cn cn 4 4 m m VO VO VO r*. p^ 00 oo 00 CO 03 03 03 03 03 03

rHCMcn4invOP"00<^0 rH CM cn 4 in VO P^ 00 as O rH CM cn 4 in
rH rH i

—
1 rH rH rH rH rH rH rH CM CM CM CM CM CM
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ELEC

-

Electricity;

DIST

=

Distillate;

LPG

=

Liquefied

Petroleum

Gas;

NATGAS

=

Natural

Gas;

RESID

=

Residual;

COAL

=

Steam

Coal

and

GASLNE

=

Gasoline.
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PRICE

ESCALATION
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AND

MAJOR
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1

DISCOUNT

RATE

=

7

PERCENT

DoE

Region

5

(Minnesota,

Wisconsin,

Michigan,

Illinois,

Indiana,

Ohio)

2

O

S3

8

03

Q

8

a

§

Eh
onMQ

O

COMQ

rHCMfi-c-mvor^aooio H CM cn <r in id 00 ON o rH CM cn in
r—

1

r-l r—l H rH H r—l rH rH rH CM CM CM CM CM CM

o o in o in CM 00 CM m 00 o CO rH o m r*. m o CM rH oo CM
a\ Ol 00 vo in cn CM o ON r-. in CM o cn ai CT\ «d" cn cn CJ

o CM cn m vO oo ON O rH rH CM CM cn cn ^d- m in m vD vD
rH rH rH rH rH rH rH rH rH rH rH rH rH rH

cn in cn Ol o on 'd- VO <r o CM rH 00 rH rH Ol 'd- 00 VO cn oo CM 'd'

oi 00 VO rH Ol m CM 00 •d’ o m o Ol cn VO o cn VO Ol CM <r P^ Ol

o CM cn ^d" 'd* m VO IO 00 CO Ol Ol Ol o o pH d pH rH CM CM CM CM
rH rH rH rH pH rH pH pH pH

CM CM rH Ol o CM in Ol cn IO VO m CM cn Ol o VO CO IO o pH 00 CM <r CM
cn 00 r-» in m cn CM CM rH o Ol 00 VO cn rH n- cn Ol n o Ol cn n-

o CM cn <r m VO OO Ol o o rH CM cn -d- «d* n n VO 00 oo
rH rH rH rH rH rH rH rH pH pH rH pH pH pH pH

m 00 o 00 oo <r cn cn cn rH m cn Ol 00 rH Ol CM o -d" cn Ol o Ol <r p'.

o o rH o o rH CM m 'd* m m m <r cn CM Ol <r o VO rH pH VO o
CM cn m IO 00 Ol o rH CM cn •d" m n VO 00 00 Ol Ol o o pH

rH rH rH rH rH rH rH rH rH rH pH rH pH CM CM CM

cn io Ol cn o CM io n rH rH VO VO rH CM Ol CM CM Ol CM cn pH
Cl Ol 00 VO lO VO m m cn CM rH Ol IO cn o VO rH CM IO pH n Ol

o rH CM cn <r m VO 00 Ol o rH CM CM cn n n lO IO 00 00 00
rH rH rH rH rH rH rH rH pH pH rH rH pH pH pH

cn 00 •d" cn ^d" Ol on 00 00 IO CM VO IO ^d* Ol cn n vO IO <r pH CM
Ol in CM 00 cn 00 cn r- rH m Ol CM n ao pH cn VO 00 o CM <r VO Ol

o rH CM cn cn ^d* <3* m m IO IO VO r- 00 00 00 ao Ol Ol Ol Ol Ol Ol

'd' CM n 'd- Ol pH Ol <r in cn Ol io pH cn CM Ol cn m m cn Ol <r VO oo
Ol 00 IO pH Ol in CM 00 ’d" Ol Ol 00 CM m Ol CM in 00 o cn m
o pH CM cn «d- <r in VO VO 00 00 Ol Ol O o o pH pH pH CM CM CM CM

pH rH pH pH pH pH pH pH pH pH

CM pH IO Ol cn VD Ol CM cn CM Ol cn VO ^d* 00 CM *d* cn 00 o o CM 'd*
Ol 00 VO <r cn pH Ol 00 VO pH Ol VD cn Ol in pH VO pH in o *d- pH ^d"

o pH CM cn -d- m in l© r>. 00 Ol Ol o pH pH CM cn cn m m m VO VO
pH pH pH pH pH pH pH pH pH pH pH pH pH

'd- n "d- o VO 'd- ^d- •d* CM Ol CM cn pH <3* cn VO VO CM <r CM 00 o o CM
Ol CD n- VO ^d- cn CM pH o 00 in cn o cn Ol in o m Ol oo pH in

o pH CM cn m VO r-*- 00 oo Ol o pH CM CM cn cn m in m VO VO
pH pH pH pH pH pH pH pH pH pH pH pH pH pH

r*. cn vO Ol cn Ol VO pH m m cn Ol Ol •d* Ol o o o o pH Ol
Ol Ol 00 VO vO n in in *d* cn CM o CO VO cn Ol VO pH CM VD pH n CO

o H CM cn >d* in VO 00 Ol o pH CM CM m ^d- <3- m VD VO r*» CO 00 COH pH pH pH H pH pH pH rH pH pH pH rH pH pH

cn 00 n n r^. cn -d- CM IO oo •d- oo pH pH <J\ in o cn cn o CM
Ol n CM 00 -d* Ol <r oo CM VD o cn o CM m oo o CM •d* VD 00 CTv pH

o pH CM cn cn •d
- in n VO IO oo 00 oo 00 Ol Ol Ol Ol Ol Ol o

pH

cn pH o cn in Ol CM cn Ol pH Ol cn <r pH in r^» m pH in VD
Ol ao VO in cn pH Ol in cn o oo in pH 00 cn Ol <r Ol cn pH in 00 H
o pH CM cn *d- n in VO oo Ol Ol o pH rH cm CM cn cn 'd* in n in VD

pH rH pH pH pH pH pH pH pH pH pH H H

cn VO Ol cn o cn 1^ Ol cn cn 00 Ol in cn VO VO cn 00 VO
Ol Ol oo VD VD VO in in <r cn CM pH ON VD cn o VD CM CM 1^ pH in ON

o pH CM cn -d* in VO r>- oo Ol o pH CM CM cn <r n m VD vo 00 00 00
pH pH pH rH rH pH pH pH pH pH pH pH 1

—
1 H H

cn VO Ol o CD <3* CD Ol oo <r m o o VD r^. in oo 00 in Ol CT oo
Ol o\ 00 r^. VD VD VD in m <r cn CM pH Ol d- o VO CM r** CM pH VD ON

o pH CM cn in VD oo Ol o pH CM CM cn 'j- in in VD VD CO oo ao
rH pH pH pH pH pH pH pH pH pH pH pH pH I

—
1 H

cn 00 m m r^. cn CM ON m ON pH CM o VD pH <r m in i—

1

00 cn
Ol r*^ m cm oo <r ON •d

- oo CM VD o cn o cn m oo o CM <r VD ao ON H
o pH CM cn cn d* in m VO VO r^» oo oo 00 00 Ol ON ON Ol Ol ON o

2 Nco-s, in'orvooo\o cMro<rinvoi'-cooiOr-i<Moo.j-inrlHHr-iHHHHNCvlNNNN
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1

ELEC

=

Electricity;

DIST

=

Distillate;

LPG

=

Liquefied

Petroleum

Gas;

NATGAS

=

Natural

Gas;

RESID

=

Residual;

COAL

=

Steam

Coal

and

GASLNE

=

Gasoline.
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FUEL

PRICE

ESCALATION
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AND

MAJOR

FUEL

1

DISCOUNT

RATE

=

7

PERCENT

DoE

Region

6

(Texas,

New

Mexico,

Oklahoma,

Arkansas,

Louisiana)

2

CO

S3

a

CO

Q

O

8
CO

El
CO

2

rHcMcod-nvop-ooavo rH CM c

n

d- LO VO p- CO o rH CM CO <3* m
rH rH rH rH rH rH rH rH rH rH CM CM CM CM CM cM

o o n oi in rH p. rH CM o d* VO CO VO <r o p* CM d- CO OV CO in
a\ 7 00 go d* CO cm o 7 m CM 7 go CM ao CO 7 CO CO CM go 7 CO go

o rH CM CO d* m VO p. p^ 00 7 o O rH CM CM CO CO d" d- m LO in VO go
rH rH rH rH rH rH rH rH rH rH rH rH rH rH

m <3* o\ <7 d- 00 7 go o o go 7 7 in 00 7 go CM in in <r go o
ao 00 go d- CM o p* d- rH oo d* 7 7 d- ao CM go o co go 7 CM d* p^

o rH CM CO d- in in VO p. p"* 00 00 7 7 o o rH rH CM a CM CM cn CO CO
rH rH rH rH rH rH rH rH rH rH

00 CM in CO <r o rH dB 00 00 go r-~ CM o CM o CM 7 CM rH go p^ go
<71 00 00 n- r- p* 00 7 o rH CM co <r <r cn rH 7 go CM 7 in o in o
O rH CM cn <3* m go f" 7 o rH CM CO d- in go r-. 00 7 7 o rH rH CM

rH rH rH rH rH rH rH rH rH rH rH rH CM CM CM CM

in 00 o <7 7 <r m in CO p*» in rH o <r CM in CO p- VO CM d“ CM CO oo o rH o O rH CM cn d* in in in in CM O d- o go CM p^ CM go rH

rH CM CO d* in go r- 00 7 o rH CM co d* in go go r*. oo 00 7 7 o o r—

1

rH rH rH rH rH «H rH rH rH rH rH rH rH CM CM CM

CO go 7 cn 7 VO CM in go d’ o o d“ d“ o rH 00 rH rH P^ 77 CTi 00 p* go go in in n CO CM rH 7 go CO o go rH p. CM go rH in 00

o rH CM CO d- in go 00 7 o rH CM CM CO d- in in go go i". P^ oo 00 00
rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH

<r CM in CO go G\ rH rH p* rH CM o in CO d* 00 o o 00 in 7 CM7 ao go d- rH 00 <T rH p. CM 00 CO 00 CM go o d- p* rH d" go 7 rH d* go

o rH CM co d" in go go p^ ao 00 7 7 o o o rH rH rH rH CM CM CM
rH rH rH rH rH rH rH rH rH rH

d* cn go go rH co rH go go cn p p d* 00 7 00 d- 7 00 in CO7 00 go <r CM 7 go CM 00 d" 7 <r 7 co P rH in 00 rH o <r go

O rH CM cn <f <f in go go p* p 00 00 7 7 o o o rH rH a CM CM CM CM
rH rH rH rH rH rH rH rH rH

CO 7 o 7 OO p. P^ 00 00 p. <3* o d" CM P P CO go in rH cn d- rH go 77 p- go co rH 7 p- in CO rH 7 p d* rH P cn 7 d" 7 <3- 00 CM go 7 CM

o rH CM co d- d’ in go p* 00 00 7 o rH rH CM CM CO CO d- d- in in in VO
rH rH rH rH rH rH rH rH rH rH rH rH rH

d" go in o go d- d’ d" co o m CO go d* 00 00 CO go d* o CM CM 7 <T7 00 go d- cn CM rH o 7 P n cn o n. CO 7 in o in o d* 00 rH in

O rH CM cn d* in go p** 00 00 7 o rH CM CM co CO in in go go go P^
rH rH rH rH rH rH rH rH rH rH rH rH rH rH

r- CM go go oo CM 7 in o <3* in CO CO 00 cn cn 00 7 go o 7 go 7 o 007 7 00 P- go go in in in d- CO CM o 00 CO CO 7 in rH p* rH go O in 00

o rH CM CO d- in go p** 00 7 o rH CM CM CO d* in go go P* 00 00 00
rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH

d- CM in CO in CO 00 o <r» in 00 7 VO rH CM rH P rH CO CO o go o CO d*7 oo go d° rH oo <3" rH go CM P CM P CM go o CO P- o CO go oo rH CO m
O rH CM CO <3* d* in go go p* P 00 CO 7 7 o o o rH rH rH rH CM CM CM

rH rH rH rH rH rH i—

1

rH rH 1—

1

d* go in rH P* CO o P^ CO 7 CM d- -a- 7 O 00 rH rH 00 rH 3 o go 7 o7 in CO o 00 VO CO rH 00 go CO o go co 00 d" 7 CO oo go 7 CM VO

O rH CM CO d* d* in go P^* P^ 00 7 o o rH rH CM CM CO CO d* d“ d- n n
rH rH rH rH rH rH rH rH rH rH rH rH rH

P« CO go P- 00 CO 7 go in go 7 7 d- d* 7 o P*. o o P* o rH 77 7 00 P* go go in in in d* co CM O 00 go CO 7 go rH P** CM go rH in OO

o CM cn d" in go 00 7 o rH CM a CO d* d* in go go P^ oo oo 00
rH rH rH rH rH rH rH rH rH rH rH rH rH rH

CO go P* 7 d* o p^ CO P*. 00 P^ CM CO 00 oo CO in CM in in CM go VO d’7 7 00 go go go in in d* cn CM rH 7 go CO o go CM P- CM P^ rH in 7
O CM co d- in go P^ 00 7 o rH CM CM co d- m m go VO P* oo oo 00

rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH

d* CM cn CO in CO 00 o o\ m P** 00 in a\ rH G\ VO 7 rH rH 00 d- 00 rH CM
7 oo go d* rH oo d- rH VO CM P- CM P* rH go <J\ CO go o CO in oo o CO n
O CM CO d- d- in go go p- P* 00 00 7 7 7 o o rH rH rH rH 9 CM CM

rH rH rH rH rH rH rH rH

rHcMcod-nvop-aocno rH CM CO d* n VO 00 <J\ O rH CM co d" n
rH rH rH pH rH rH i—

1

r—

1

rH rH CM CM CM CM CM CM
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ELEC

=

Electricity;

DIST

=

Distillate;

LPG

=

Liquefied

Petroleum

Gas;

NATGAS

=

Natural

Gas;

RESID

=

Residual;

COAL

=

Steam

Coal

and

GASLNE

=

Gasoline.
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1

DISCOUNT

RATE

=

7

PERCENT

DoE

Region

7

(Kansas,

Missouri,

Iowa,

Nebraska)

z

3

S?

12

Ei
C/3MQ

8
&

O

U

QM
CO

H
COMQ

9
CO

E-i

CO

Q

HMM^m'ONOOOHNcfi^inioNcoaiOHNto^in
i—1 i—I t—1 i—l f—l r—

1

i—1 »—l i—l r—1 CM CM CM CM CM C\1

r-' o o in o in iH
03 03 co vo in cn cm

r^rHcOrHin!^-<rr~corHcM
oovr^cncMovcocNjoO'3-CTi

o <r vo in cNi co co
co N io o m o

OiHCMcO-crin'Or'-r^COavOOi—ICMCMcOcO^O-ininvOvOvO

m d’ d d Ov rH o a cn a in m o oo d p* cn a in o d p-
& 00 CO d r—l CO d rH p* p* p- rH VO cn cn VO cn in 00 o CM d
o CNJ cn d d m VO VO p* CO 00 cn <n cn o O o rH rH rH CNJ CNJ CN

rH rH rH rH rH rH rH rH rH

CNJ cn in rH CO vo in cn CM cn d vo CM CM p* p* cn d rH in m CM in VO
a\ CO p*» VO VO m m m in n d d cn CNJ o d rH p» cn 00 cn 00 CNJ VO

© CM cn d m VO 00 cn o rH CM cn d d m vO VO p- r- co 00 <n 03
rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH

d* 1^- 00 VO n <n 00 VO cn VO cn 00 P* cn cn p- o 03 d in d 03 rH
o o o o o o rH CM cn d d d cn CM o 00 in CNJ 03 d o in o d 03

CM cn d in VO p» 00 <n o rH CM cn d in in vo p* p* 00 03 03 o o o
rH rH rH rH rH rH rH rH rH rH rH rH rH CM CN CN

p^ cn VO fv. 00 cn cn vo rH in VO d o o d d o rH CO rH rH oo CM CM o
cn <n 00 p* VO VO in in in d cn CM rH cn VO cn o VO rH p* CM vO rH in m
o f—

1

CM cn d in VO 00 cn o rH CNJ CNJ cn d in m VO VO P* oo 00 oo
rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH

CNJ VO CM rH d CNJ VO p* in o cn d CNJ 00 rH CNJ rH cn d oo o rH o CO m
cn p> m CM 00 d cn d cn d 00 CM VO cn cn vO 03 rH d vo 03 rH cn d VO

o rH CM cn cn d d in in VO vo p* p* p^ 00 OO 00 03 03 03 03 o o o O
rH rH rH rH

cn rH CN 03 CM CN 00 o 00 cn m cn 00 o 03 vO o CM CN o VO o cn <r <r
03 00 VO cn rH 00 d rH vo CM r- CM vo rH d 00 CM in 00 rH cn VO 00 o CM

o rH CN cn d d m vo vo p* P* 00 00 03 03 03 o o o rH rH rH rH CN CN
rH rH rH rH rH rH rH rH rH

cn in m cn d in vo VO P- VO cn 00 o p* 00 m CO P* rH CN o in P* VO CM
03 00 P^ VO in d cn CN rH o 03 1^ vo cn o p- cn 03 in o in 03 cn P- rH

o rH CN cn d m VO 00 03 03 o rH CN cn cn d d in VO vo vo P. P*. 00
rH rH rH rH rH rH rH rH rH rH rH rH rH rH

d VO in o p* in in in d rH in VO d 00 vO o o VO CO p* cn in in cn P-
03 00 r'- vO d cn CM rH o 03 P* in cn o P^ d o in o m o d 00 CN in

o rH CM cn d in vo 00 00 03 o rH CM CM cn d d in in VO VO vo P* P*
rH rH rH rH rH rH rH rH rH rH rH rH rH rH

r» cn vo p* 03 cn o VO CM in vo d 03 o d d o rH 00 rH rH 00 rH CM o
03 03 co VO vo vo in in d cn CM o 03 vo cn o vO rH P^ CN VO r—

1

in 03

o rH CM cn <f in vo r- 00 03 o rH CN CN cn d m in VO VO P* P* oo 00 00
rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH

CN VO cn CN VO IT) o rH o vo 03 o 03 in 00 o <n P* CN VO o> o 03 P* VO
03 in CN 00 d o in o d 00 cn VO o cn p* 03 CN in p* 03 CM cn in P*

o rH CN cn cn d in in VO vo VO p» p* 00 00 00 00 03 03 03 o^ o o o o
1
—

1 rH rH i
—

1

cn cn rH o 00 vO cn o VO 03 o 03 cn rH m in CN d- cn 03 CN CN 03 d-

03 00 p^ VO in cn CN rH o oo VO in CM o P* cn cn in o m 03 d* oo rH m
o rH CM cn ^d- in VO P» oo oo 03 o rH CN CN cn cn <r in in in VO VO P^

rH rH rH rH rH rH rH rH rH rH rH rH rH rH

p* cn VO p» cn cn O cn oo CN cn oo oo cn m CN m m CN VO VO d*
03 03 00 p* VO VO VO in in <r cn CN rH cn VO cn o VO CN CN rH m 03

o rH CN cn n VO p- oo cn o rH CM CM cn •d- in in VO vo p^ 00 03 00
rH rH rH rH rH rH rH rH rH rH rH rH rH •—

i

rH

p» cn vo p- cn cn o p*. cn p- <n P- cn cn oo cn <r VO cn VO VO m P- 00 VO
cn cn 00 p^ vo vo vo m m d- cn CN rH 03 VO cn o VO CN P* CN i—

1

in cn

o rH CN cn d- in vo p- oo cn o S CN CN cn in m VO VO P- p^ oo 00 oo
I—

1

rH rH rH rH rH rH rH rH rH rH rH rH rH

CN VO cn cn P. VO i—

1

cn rH p* rH CN rH o CN i—

1

cn d- oo i—

1

CM rH o P*
CTv P- in CN oo d- o m o d- cn cn P" o d- o CN n P* O CN d- VO P*

o rH CN cn cn d- m in VO VO vo P* oo oo oo cn cn cn cn o o o o o

z i-HCMcO~3-ir)VOP^OO<T>Or-HCNlcOvfincOr^CX3<T>0
i—1 i—1 i—I r—1 i—1 i—I i—1 r—1 i—l i—1 Osl

rH N m <r in
CM cM cm cm cM

ELEC

-

Electricity;

DIST

=

Distillate;

LPG

=

Liquefied

Petroleum

Gas;

NATGAS

=

Natural

Gas;

RESID

=

Residual;

COAL

=

Steam

Coal

and

GASLNE

=

Gasoline.
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1

DISCOUNT

RATE

=

7

PERCENT

DoE

Region

8

(Montana,

North

Dakota,

South

Dakota,

Wyoming,

Utah,

Colorado)

2 t-icMcn^riniop-GoaNOi—icMcn<rmcor^coaNOr-icMcn-^-in
i—It—It—It—lr—ir-Hi—It—It—It—I N N CV| N CVI CSl
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OtHCM<n<rincOP'P'-COONOOr-ICMCMcOCO<--3-ininiOCOcO

iHtHf—ItHrHrHrHtHrHr—Ir-lt—lr—lr—

I

&

4 CM 4 CM m 4 00 ON CO o oo CO >4 cn ON CO m 4 CM 00 CM m CO CO
< on oo CO 4 rH 00 4 o CO CM rH CO o 4 fH 4 r- O CM m o\ rH

P o f-H CM on 4 4 m co CO r*. 00 00 ON ON ON o o o rH rH rH rH rH CM
fH rH rH rH rH rH pH rH rH

<! o o ON 00 rH in 4 cO 00 CO rH 4 rH CM ON o CO 00 CO rH rH ON cn 4*

0 ON 00 CO m m <3* 4 <3- 4 *4- 4 cn CM o in rH cn ON 4° OO cn

< o rH CM on 4 m CO 00 ON © rH CM cn 4 4 m CO CO F-* 00 00 ON ON
rH rH rH rH rH rH rH rH rH rH rH rH pH rH rH

q co o on co m rH CM <4* m *4- o ON CO CO rH ON cn CM CO CO cn m 4* o cn
H o rH rH rH rH CM CO 4 m CO co CO m 4 rH ON CO CM 00 <3* ON 4- ON cn

CxJ ^ CM CO <3- in CO p- 00 ON O rH CM cn 4 m CO cO r-* 00 00 ON ON o o pH
rH rH rH rH rH rH rH rH rH rH rH rH rH CM CM CM

on CO ON on o fH. CM CO m rH rH to CO CM cn o 4 4“ o 4* in cn
CO ON ON 00 p- CO CO co m m 4 m CM rH ON CO cn O CO eg CM rH m G\M e

Q o rH CM CO **3- m CO 00 ON o rH CM CM CO 4 <n m CO CO rv 00 co 00
rH rH rH rH rH rH rH rH rH «H rH pH rH rH rH

P o rH 4 rH o 4 co CO CO r^» 00 r**> CM m CO m CM r- rH cn 4* cn rH CO cn
a on r* 4 rH r* CM rv. CM rH m ON cn CO ON CM m o CM 4° CO 00 ON rH

Ed o rH CM on on 4 4 m m CO co CO p* rv f-» 00 00 co ON ON ON ON ON ON O
rH

O

a

1

a
<z>

Eh
CO

cn rH cn o cn rH in m CM m CO cn r>* 00 p- cn p» CO 00 CO rH m 00 ON ON
ON oo CO 4” rH 00 4* o CO rH CO rH m ON cn p» © cn CO ON CM 4 co 00 o
o pH CM cn 4* 4° m CO CO r** fV> 00 00 00 ON ON o o O O rH 3 rH rH CM

rH rH rH rH rH rH rH rH

rH 00 CM 4- CO 00 ON ON pH CM ON CM m CM m 4 ON rH ON 4 co m CM VO 00
ON CO 4* CM o 00 VO in cn o CO m CM oo 4 ON m ON 4 CO CM CO ON CM

o rH CM cn 4s m m CO 00 ON ON o rH rH CM CM cn cn 4 4 m m m CO
rH rH rH rH rH rH rH rH rH rH rH rH rH

4" CO m o r- m to m 4* rH m CO 4 oo CO o o CO 00 <n m m cn r*»

ON OO r* CO 4“ cn CM rH o ON m cn o 4 o m o m o 4 00 CM m
o rH CM cn 4' m CO rv oo 00 ON o 3 CM cn 4 4 m m co CO CO r**

rH rH rH rH rH rH rH rH rH rH rH rH

r>* cn CO 00 ON 4* o I
s*. CM CO CO m o o m m © rH ON CM CM 00 CM cn rH

ON ON CO co CO CO m m 4 cn CM rH ON co cn o CO rH CM CO rH m ON

o CM cn 4° m CO r* oo ON o rH CM CM cn 4 m in VO CO 00 00 oo
rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH

o CM CO 4* m rH 4- m CM OO o ON m ON o o n* cn o rH o <J\ VO CM
ON 4* rH PN. cn 00 cn CO CM o 4 rH 4 CO ON rH 4 CO CO ON rH cn

o rH CM cn cn 4- 4“ in m co CO r- 00 00 00 CO ON ON ON ON ON o o

<£j rH o CO ON m in oo ON o co ON rH 00 o ON on 4 CM VO oo on ON

P ON 00 CO 4 cn rH ON r^. m 4 rH CO CO CM ON 4 o m o 4 00 CM CO ON CM

d rH CM cn 4 m m CO r* 00 ON ON o rH rH CM cn on 4 4 4 m m m VO
rH rH iH rH rH rH rH rH rH rH rH rH rH

cn CO ON <n o rv- on 00 ON r- cn on ON ON 4 CO cn co CO on r^. 00 VO
o ON ON 00 co vo co Ul m 4 on CM rH ON CO on o CO CM CM rH in ON

5 o rH CM cn 4 in co oo ON o rH 3 CM on 4 in a VO vo r** 00 oo oo
rH rH rH rH rH rH rH rH rH rH rH rH rH

H r*. cn 00 ON 4 rH oo 4 oo o 00 4 in o o CO m 00 ON in ON o oo
CO ON ON 00 CO CO CO m in 4 4 CM rH <Ti 4 O vo CM CM rH CO ON

Q o CM cn 4 m CO 00 ON o rH CM CM on 4 in m CO CO oo oo oo
rH rH rH rH rH rH r-4 rH rH pH rH rH rH H rH

,, o CM m CO CM vO m o CM rH rv. rH cn on o co o on 4 4 CM o VO

3 ON 4 rH cn 00 cn oo on rH 4 00 rH 4 ON CM 4 CO oo o CM cn

Ezj o CM cn cn 4 4 m n co co 00 00 00 00 ON ON ON Oi o o o
rH rH rH

2 fHcMcn4inior^ooo\o rH CM on 4 in VO CD o\ o rH CM cn 4 in
rH rH rH t—

i

rH rH rH rH rH rH CM CM CM CM CM CM

12

ELEC

=

Electricity;

DIST

=

Distillate;

LPG

=

Liquefied

Petroleum

Gas;

NATGAS

=

Natural

Gas;

RESID

=

Residual;

COAL

=

Steam

Coal
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=
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w o rH CM cn cn in n VO 30 vo P- oo 00 oo 03 03 cn 03 o o o o o

2 H(Moo^mioNooo'OHr>in <T U] VU LU U'HHHHHHHHCN)NCNJCNJCNJ(M

L5

1

ELEC

=

Electricity;

DIST

=

Distillate;

LPG

=

Liquefied

Petroleum

Gas;

NATGAS

=

Natural

Gas;

RESID

=

Residual;

COAL

-

Steam

Coal

and

GASLNE

=

Gasoline.
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1
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Vermont,
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i
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1

1

1

1
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*

oo oo 00 00 00
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1

!

1
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1

*
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0) 00 00 NO 3 rH
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rH rH 1 CO rH rH rH rH rH
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ON rv NO CO rH 00 *3- rH p* CNJ 00 CO pv rH n ON CM n r*» o CM NO ON 1

1 a o rH cn 3 3
o rH CM CO 3 3 m VO NO (M oo OO ON ON ON O o o pH rH rH rH rH rH 1 <X) CM CM CM CM CM

rH rH rH rH rH rH rH rH rH 1

1
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&
rH rH rH rH rH
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1
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ON 00 p* in CO rH ON NO 3 rH 00 3 o m o n ON cn NO ON CM in p^ ON rH 1 cn 3 NO P* co
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rH rH rH rH rH rH rH rH rH rH rH rH rH 1

1
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3 p rH NO CNJ CNJ on ON NO OS o oo cn PH 00 PH in rH n ON rH CM CM rH OS
1

1 VO cn OS in o
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(New

York,
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Puerto
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Virgin

Islands)
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i

u
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i

i

w
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(Pennsylvania,

Maryland,

West

Virginia,

Virginia,

District

of

Columbia,

Delaware)
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o rH CM on on *3° >d" ^d- m in VO VO VO vo p p r* r* P^ 00 00 00 oo 00 i

i

i

i

i

OO 00 00 00 CO

o CM in <r ON o 00 on in ^d* ON rH o in p VO cn ON ON P* cn oo pH

i

i

i

i

i >d“ in n <r cn
o\ P in CM ON m CM p on oo cn p CM vo ON CM in oo o CM <r VO oo cn rH i CM cn n vo

o rH CM on on ^d9 m n VO vo p p oo oo oo ON ON ON o O o O o o rH i rH rH rH rH rH
rH rH rH rH rH rH rH i

i

rH rH rH rH rH

m m rH CM CM CM CM o m vo ^d* pv CM rH VO r* in 00 ON r~- cn VO VO
i

i cn ON >d* rp co
ON 00 p m cn rH ON p -d’ rH 00 <r o VO rH in ON cn VO ON CM n P*. ON pH i cn >d- vO PP CD

o rH CM on >d* m m vO p 00 CO ON o o rH rH rH CM CM CM cn cn cn cn i -d- *d“ >d <r
rH rH rH rH rH rH rH rH rH pH rH rH rH i

i

rH rH rH rH rH

in m rH CM CM CM CM O in p •d* 00 oo CM CM P 00 VO o o oo -d* P* oo P*
i

i n o n oo o
ON oo p m on rH cn p 'd' rH oo ^d* o lO rH in ON m p^ o CM n P> ON rH i cn n vo ip ON

o rH CM on -d- m m VO p 00 00 ON o o rH rH rH CM CM cn cn cn cn cn ^d- i -d-

rH rH rH rH rH rH rH rH rH rH rH rH rH i

i

rH rH rH rH rH

ON ON rH o rH p cn co <r vo VO -d* on CM cn CM o in o cn in in in ^d-

i

i CM o\ VO CM 00
oo vO -T o VO rH in on on p o cn VO 00 rH cn in co o rH CM cn -d* n i VO vO fP CO CO

o rH CM on on ^d- -d* in in vo VO VO VO p p P^ p** P* 00 oo OO oo oo oo i

I

i

i

oo oo oo oo oo

rH CM cn in VO p co cn o rH CM cn in vO oo cn o rH CM cn <r n

i

i

i

i VO IP 00 & o
rH rH rH rH rH rH rH rH rH rH CM CM CM cm CM CM i CM CM CM CM cn
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B-4b.
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AND

MAJOR
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DISCOUNT
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=

10

PERCENT

DoE

Region

4

(Kentucky,

Tennessee,

North

Carolina,

South

Carolina,

Mississippi,

Alabama,

Georgia,

Florida,

Canal

Zone)

z

S3

g

&
Q

%

9

3

E-*
CO

Q

Z

CNJ cn ID VO p^ 00 OV © rH CM cn d ID VO r** 00 OV o rH CM cn -d D i vO CO av c
r-H rH rH rH rH rH rH rH rH rH CM CM CM CM CM CM i

i

i

CM CM CM CM cn

<r CN] in <r VO p- VO rH cn rH d d Ov rH CO m CM P* pH CM pH Ov m
i

i

i Ov CM <r m un
ON 00 VO <r rH oo D CM ov in rH VO rH ID o cn o cn D ao O CM cn m i VO ao ON o pH

o CNJ cn <r »d in VO VO p* oo CO OV OV o o o rH rH rH pH CM CM CM CM i CM CM CM cn cn
rH rH rH rH rH rH pH rH rH rH rH i

i

i

i

rH rH rH pH rH

CM p. VO o cn *d a CM cn rH ID ID CM ID VO cn ov rH CM rH 00 *d oo rH cn

i

i

i

i cn cn CM o r*
r*. D cn cn vO 00 cn 00 CM VO o cn VO OV rH vO 00 OV rH CM n i VO p* OO av av

© CM cn cn D ID vo VO p- P* 00 ao 00 00 OV ov OV ov ov o O o o i O o O o o
rH rH rH pH i

i

pH rH rH pH rH

r*. cn rH rH o cn r* cn 00 00 ID o o cn p* 00 ID ao OV P* CM D ID
i

i 'T CM P* pH *d
00 p. ID cn rH cn VO *d CM ov VO cn o VO rH vo o ^d“ OO rH O CM ^d i VO CO ov rH CM

o CM cn *d *d D vO r* r» 00 ov o o rH rH CM CM CM cn cn cn i ^d *d ID in
rH rH rH rH rH rH rH rH rH rH rH pH rH i

i

rH rH rH rH rH

CM ov CM o P^ vO D *d ov o VO vo cn cn 00 P^ cn ^d* rH D vO *d- o cn ^d
i

i cn rH pH -d
o OV Ov 00 vO ID -a* cn rH o IP d rH IP CM r- CM VO o cn VO OV CM -*d VO i CO o rH cn <
rH rH CM cn ID vO p* 00 OV ov o rH rH CM CM cn cn -d’ *«d D ID n i D VO VO VO VO

rH rH rH rH rH rH rH rH rH rH rH pH iH pH i

i

pH rH pH pH rH

id m CNJ CM d rH oo cn •d rH d <r 00 r-. CM cn o ID cn 00 »H CM rH
i

i 00 <r ao rH cn
ov 00 ID cn ov VO <r rH 00 d o ID O ID OV cn VO OV CM <r P* OV rH i CM ID 00

o rH CM cn «T id D VO r"» 00 00 ov o o rH rH rH CM CM CM cn cn cn cn *d i •d -d ^d *d ^d
rH rH rH rH rH rH rH pH pH rH rH «H rH i

i

pH rH rH rH rH

vO CO rH CM ID CNJ *d CM D vo d OV CM cn CM o VO o cn D VO D •d* CM o i

i P* cn ao cn co
00 VO cn av Ov cn r- O cn VO 00 rH on ID r-. OO o rH CM cn ^d ID VO p* i ao co OV av

o rH CM CM cn cn <r <d ID ID ID ID VO vo VO vo VO r- r** r>» P* P* p* i

i

i

i

i

*
*

p* p* p* P*

CNJ VO ID 00 rH rH p* ao »3- p* VO CM ID CM VO 00 ov ov cn VO p^

i

i

i

i

i

*

cn

0) f'. D cn o
ov p* ID CM cn vO CM CM rH ID Ov n 00 O CM VO 00 ov pH CM cn i •H ID vO p* co

© rH CM cn cn m D VO VO p^ P* r» 00 00 00 OV OV OV ov ov OV o O o i <u o o O o o
rH rH pH i

i

cn pH rH rH rH rH

rH ID ID CJV CM cn rH 00 cn d CM P«. o 00 CM CM 00 rH rH 00 CM ID ID pH
i

i

r3
a; VO o CM -d <"

OV P^ ID CM o r* O p» cn OV d o d OV on vo o cn n 00 O CM <r VO i 1 OV O rH CM

O rH CM cn *d vr in VO vo p« p* 00 ov ov OV o O rH rH rH rH CM CM CM CM i <u CM CM cn cn cn
rH rH rH rH rH rH rH pH pH pH i

i

4->

£
pH pH pH pH pH

rH 00 'd cn CM in r>. ID o o p» rH o <r ID rH ID ID CM 00 o pH o P»
i

i cn P* o pH CM
ov p* ID cn o 00 in CM OV vo CM p* cn 00 CM VO o cn VO ov pH VO 00 ov i rH CM 'd D VO

o rH CM cn *d *d in VO VO p> 00 00 ov OV O o rH rH rH pH CM CM CM CM CM i * cn cn cn cn cn
rH rH rH rH rH rH pH pH rH pH rH i

i

* pH rH pH pH rH

ID O CM rH rH rH 00 CM cn O cn cn p* VO rH CM OV cn cn pH VO ov o ov
i

i P* CM P- o rH
ov 00 p* ID cn rH OV VO ^d rH 00 d o ID O ID OV CM vo OV CM VO ov o i CM •d m CO

o rH CM cn <r ID VO VO p* 00 OO ov o o rH rH rH CM CM CM cn cn cn cn <r i •d -d -d <r
rH rH rH rH rH rH rH pH pH rH rH rH rH i

i

rH pH pH rH rH

p- 'd cn ID Ov p* O 00 cn D cn ov <n d ^d* CM 00 cn VO ov o o OV P- m i

i CM ao av cn
00 VO cn ON >d ON p* rH d fp on CM d VO 00 OV rH CM cn m vo vo co i OV ON o o rH

o rH CM CM cn cn >d <r ID D n n VO VO VO VO VO p» p* p» p« P* i

i

i

i

i

p* P- co ao ao

rH ID <r ov r-H rH OV *d 00 OO n OV O p. O oo cn ID -d- rH D vo <r

i

i

i

i

i vo ON CM m cn
ov m CNJ o p* cn o VO CM co cn ON cn CO rH m oo rH 'd’ VO CO o CM 'd i in VO oo av o
o rH CM cn 'd <r in VO VO p- r- 00 ao OV OV o o o rH rH pH rH CM CM CM i CM CM CM CM cn

rH rH rH rH rH pH rH rH pH pH i

i

pH rH rH rH rH

ID D rH CNJ CNJ CNJ CNJ O n VO d p* ip rH rH VO ao Ov CM VO VO
i

i cn ON cn VO ao
on ao p* n cn rH Ov p* <T rH ao d o VO rH tn OV cn VO OV CM in P* Ov rH i cn ^d vo P- oo

o rH CM cn <r ID ID vO oo oo OV o O d rH rH CM CM CM cn cn cn cn <r i 'd »d ^d ^d ^d
rH rH rH rH rH rH rH rH rH pH rH rH i

i

rH pH rH rH rH

ID ID rH cn cn cn cn rH vo 00 ID a> ON d ON o r* rH CM O vO ON o ON
i

i P» m o CM
ON 00 p» n cn rH OV p- ^d rH ao d o VO rH ID o cn o cn m P» o pH i cn in vo ao ON

O rH CM cn ID in VO p* oo oo on o o rH rH 9 CM CM cn cn cn cn 'd <r i ^d >d ^d >d
rH rH rH rH rH rH rH rH pH rH rH rH i

i

pH pH rH pH rH

p* <r cn n on p- OV ao CM d CM ao CM <r cn rH p*» CM m ON ON ao VO <r
i

i O P* CM 00 CM
00 VO cn o\ <r ov cn rH d p» ov CM ^d" vo 00 ON rH CM cn ^d* m vo P* oo i Ov ON o o rH

o rH CM CNJ cn cn *d ^d m D m m VO VO vo vo VO r"» P* p- p* p* p* i

i

i

i

ao ao ao

rH CNJ cn <r m VO p* oo on O rH CM cn <r in vo P** 00 CJN o rH
22

cn ^d in

i

i

i

i VO p* 00 ON o
rH rH rH rH rH rH 1—

\

rH r-H rH CM CM CM CM CM i CM CM CM CM cn
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-

10

PERCENT

DoE

Region

5

(Minnesota,

Wisconsin,

Michigan,

Illinois,

Indiana,

Ohio)

zo

2

W
3
C/3

o

g
co

£

0

E->
COMQ

O

o

$

0
cn

Ei
COM
Q

0
CO

El
C/1MQ

2

r—

1

CM CO 3 in vO p 00 ON o rH CM cn <3* in vO P 00 On o rH CM cn 3 in 1 gj P co ON o
rH rH rH rH rH rH rH rH rH rH CM CM CM eg CM C\l 1

1

i

CM CM CM CM cn

3 CN to rH in P ON 00 3 vO 3 oo CO 3 VO *3 CO ON CO <3 P* ON 00 go CM

i

1

I VO o eg cn cn
<J\ oo VO 3 rH 00 in CM ON n rH vo rH VO o •*3 p o cn VQ ao o CM 3 VO 1 P o rH CM

o rH CM CO 3 3 to VO VO p oo oo ON av o o o rH rH rH rH CM CM CM CM 1 CM eg cn cn cn
rH rH rH rH rH rH rH rH rH rH rH 1

l

1

1

rH rH rH rH rH

rH 3 rH rH p P- 3 VO 3 ON o p CM cn rH P rH CM CM ON go o cn VO vO

1

1

l

l g) VO 3 rH oo
on p m CM oo 3 o in o *3- ON CM VO ON CM "3 P ON rH CM •3 go P 00 ON 1 o rH CM cn cn

o rH IN CO cn 3 m in VO VO VO p P IP 00 00 ao 00 ON ON ON ON ON ON ON 1 o o o o o
l

1

rH rH rH rH rH

o m VO vO m CM ON in 00 00 m 00 ON 3 <3 o rH ON cn m cn ON CM cn cn
1

1 o g> rH 3 vO
a\ in on rH ON VO 3 rH 00 in rH P cn 00 cn P o *3 P* o CM m ON 1 rH CM 3 in go

o rH CM on 3 3 m VO p p oo ON ON o o rH rH eg eg CM cn cn cn cn cn 1 3 3 3 3 3
rH rH rH rH rH rH rH rH rH rH rH rH 1

1

rH rH rH rH rH

CM o on rH ON 00 00 VO CM <r o rH ao 00 cn cn ON o 00 eg cn rH r>- o eg
1

1 rH 00 3 ON eg
o o ON CO VO in *3" cn CM o 00 tn rH p cn 00 CM p o <3 IP o CM in P 1 ON o CM cn in

rH eg CO 3 m VO p 00 ON ON o rH rH CM CM cn cn •3 ->3 3 m in m m 1 in VO g? VO vo
rH rH rH rH rH rH rH rH rH rH rH rH rH rH 1

1

rH rH rH rH rH

in m rH on CM CM CM ON 3 m CM n in © ON 3 m CM VO VO «3- a cn 3 cn
1

1 o go o cn in
on 00 m cn rH ON VO 3 rH 00 *3* o VO o m ON cn VO ON CM tn p ON rH 1 cn 3 go p oo

o rH eg CO m m vO p 00 00 ON o o rH rH rH CM CM CM cn cn cn cn 3 1 3 3 3 3 3
rH rH rH rH rH rH r-f rH rH rH rH rH rH 1

1

rH rH rH rH

rH rH rH cn VO CM cn o 3 3 eg 00 CM cn CM o VO o <3 VO VO go m 3 rH
1

1 CO 3 o in ON
on p 3 o in o 3 oo rH -3 P ON CM <3 go CO ON rH eg cn 3 in go P co l CO ON o o o
o rH CM CO on 3 <4“ m m m m VO vo vo VO VO r^. P* ip IP P P P P 1

1

1

1

1

•k

•K

p P 00 oo CO

rH 'T rH 8 r*. 00 VO >3- 00 00 3 00 ON VO rH -3 m >3- rH e- rH -a- vO VO

1

1

1

1

1

K

CO

<u vo in cn o r*
on r- m 00 3 o in O 3 ao m 00 rH 3 VO ao O CM cn in go e* 00 i •H ON o rH CM CM

1 u • • • • •

o rH eg cn on 'S’ in m VO vO vo p n* e- ao ao CO 00 ON ON ON ON ON ON ON 1 <u ON o o o o
1

1

CO rH rH rH rH

a cn CM VO o o 00 *3* OO OO «$• 00 ON in P in o rH a gs o rH rH 00 tn
1

1

-a
aj ON cn in VO VO

On p m CM o p cn © VO eg CO cn 00 cn P rH m ao rH cn VO co o rH cn 1

1

•8 'S- go P 00 ON

o rH eg cn 3 m VO VO P p C0 00 ON ON © o o rH rH rH rH CM CM CM 1 <v CM CM CM CM CM
rH rH rH rH rH rH rH rH rH rH 1

1

4J

£
rH rH rH rH rH

rH 00 o VO rH in o CM rH p 00 VO rH o VO VO *3 CO CO go CM m go m CM
1

1 00 cn gg 00 ao
ON p VO cn rH oo VO m o VO eg 00 3 ON cn P rH -3 r» o cn m P ON rH l CM 3 m VO P
o rH eg cn 4- <f m VO p e- 00 CO ON ON o o rH rH rH CM CM CM eg CM cn 1 * cn cn cn cn cn

rH rH rH rH rH rH rH rH rH rH rH 1

1

* rH rH rH rH rH

in in rH eg eg CM rH ON cn 3 rH <3 3 00 00 CM cn o <3 m cn co rH CM rH
1

1 00 -3- 00 rH cn
on 00 P m cn rH ON VO 3 rH 00 3 o m o m ON cn gj ON CM 3 P ON rH 1 CM 3 in P 00

o rH CM cn 3 in m vO p 00 00 ON o o rH rH rH CM CM CM cn cn cn cn 3 l 3 3 3 3 3
rH rH rH rH rH rH rH rH rH rH rH rH rH 1

1

rH rH rH rH rH

rH rH CM 3 ON vO oo vO rH cn rH 00 CM -3 <3 CM co cn P» ON o o o ao gj

1

1 cn ON n o in
ON p 3 o m o 3 00 CM in 00 o cn in P ON o CM cn >3 go IP ao 00 ON 1 o o rH CM CM

o rH CM cn cn 3 3 3 m in m vo VO VO VO VO p fP IP IP fP IP P p P 1

1

1

1

1

00 00 00 ao CO

o 3 m p o ON VO rH cn CM P o\ ON 3 tn CM vo VO *3 o cn 3 cn o VO

1

1

1

1

1 o cn in vO go
ON P m CM o VO cn o VO CM P CM p CM VO o cn go ON CM 'O- go oo o rH 1 cn 3 m gj P
o rH eg on 3 m VO VO P r- ao ao ON ON o o o o rH rH rH rH CM CM l CM CM CM CM CM

rH rH rH rH rH rH rH rH rH rH 1

1

rH rH rH rH rH

m m rH cn CM CM eg o m VO cn P r» rH rH VO P *3 00 ON IP cn VO P VO
1

1 cn ON cn g> ao
ON CO r- m cn rH ON p 3 rH 00 3 o VO rH m ON cn g) ON eg m P ON rH 1 cn 3 gj P 00

o rH eg cn m to vo p ao 00 ON o o rH rH rH CM CM CM cn cn cn cn 3 l 3 3 3 3 3
rH rH rH rH rH rH rH rH rH rH rH rH rH 1

1

rH rH rH rH rH

in in rH cn CM CM CM o m P 3 CO oo CM CM P ao go o o ao 3 P ao P l

l in rH in 00 O
ON oo P to m rH ON p <3* rH oo -3 o go rH m ON cn fp o CM to P ON rH 1 cn m o P ON

o rH CM cn 3 m in VO p 00 CO ON o o rH rH rH CM CM cn cn cn cn cn 3 1 3 3 3 3 3
rH rH rH rH rH rH rH rH rH rH rH rH rH l

i

rH rH rH rH rH

rH rH CM 3 ON vO ao VO rH cn CM oo CM <3 3 CM a\ 3 IP o rH rH o ON VO
l

l m o VO r—

1

VOp 3 o m o 3 oo CM n ao o cn tn P ON o eg cn m go P ao ao ON l o rH rH CM CM

o rH eg on cn *3* <r *3* m m m vo vo VO VO go P P p* p* P* P P p P 1

l

1

l

00 oo 00 ao ao

OH CO "S' in vO p 00 ON o rH 0 cn <*3 n vo P ao o\ o rH CM cn 3 m

i

l

1

l VO p oo o
rH rH rH rH rH rH rH rH rH CM CM CM CM CM CM l eg eg CM CM cn
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=

10

PERCENT

DoE
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6

(Texas,

New

Mexico,

Oklahoma,

Arkansas,

Louisiana)

z CM co m CO r^* CD ON O rH CM co >3* m VO n* co c\ o rH CM CO 4 m l VO oo ON o
rH rH rH rH rH rH rH rH rH rH CM CM CM CM CM CM 1

1

1

CM CM CM CM co

CM in m P^ CO CM •*4" rH m m o CM ON CO 4 co 00 CM CO CM C
1

l

vC 1 o CO m vO vO

ON GO vo 4 rH 03 m CM cn rH vO rH VO o co 1^* o CO m 00 o CM 4 m i 00 ON O rH

o CM CO 4 4 m VO VO CD 00 on OV o o o rH rH rH rH CM CM CM CM 1 CM CM CM co co
rH rH rH rH rH rH rH rH rH rH rH 1 rH rH rH rr rH

a

CO

2
g

£
Q

QM
CO

El
COw
Q

9
CO

fr*
COMQ

CM m r» in ON o r«- o 00 CM CO o cn 4 CM P"* o rH o cn P^ o CM
1

1 CM CM rH ON VO
ON r- in CM ON in CM co n* CM VO o CO VO ON rH 4 VO 00 ON rH CM 4 in 1 VO oo co CN

O CM cn CO 4 n n vo VO (v. r>» 00 00 00 00 ON ON ON ON ON o o o o 1 O o o o o
rH rH rH rH 1

1

rH rH rH rH r—

i

o rH vO rH ON I”** n rH cn CM I*- vo 00 n 4 VO n o CM CM 00 CM
1

1 4 4 CM 00 CO
ON 00 vO in cn CM o ON oo n cn o n* cn ON 4 ON cn rH 4 P^ ON CM 1 4 lO CO ON rH

O CM cn 4 n VO VO 00 ON o rH rH CM CM CO co 4 4 n m in in VO 1 VO VO VO vo P^
rH rH rH rH rH rH rH rH rH rH rH rH rH rH 1

1

rH rH rH rH rH

CM o cn CM ON 00 ON 00 <4 n CM CO o o n n rH CM o 4 vo 4 o cn 4 1

1 4 rH P^ CM in
O o ON oo VO n 4 co CM o 00 n CM 00 co 00 co P^* rH 4 P^ o CO in P^ 1 ON rH CM 4 n

CM CM cn 4 n VO n* CD ON ON o rH rH CM CM CO CO 4 4 4 in in in in 1 in VO VO VO VO
rH rH rH rH rH rH rH rH rH rH rH rH rH rH 1

1

rH rH rH rH rH

m in CM CM CM rH ON cn 4 rH 4 4 ON oo co 4 rH n n cn 00 rH CM rH
1

1 ON 4 ON CM 4
on oo in cn rH ON VO >4- rH 00 4 o n o n ON cn vo ON CM 4 ON rH 1 CM 4 n r>. 00

o CM cn n in VO CO 00 ON o o rH rH rH CM CM CM co CO CO CO 4 1 4 4 4 4 4
rH rH rH rH rH rH rH rH rH rH rH rH rH 1

1

rH rH rH rH rH

4 rH CM n VO CM n 4 rH n n CO ON CM CM rH ON 4 ON CM 4 4 1

1 4 CO rH 00 n
ON in CM oo 4 ON <4- ON cn rH 4 r* o CM n ON o CM co in vO 1 CD ON o o rH

o rH CM cn cn 4 -4- n n vo vo rv n. oo 00 00 00 00 ON ON ON ON ON ON 1 ON ON o o o
1

1

1

1

1

1

1

1

*
*
*

CO

rH rH rr

CM in CM cn ON o NO 00 n 00 00 4 4 ON rH rH o CM vo ON o rH 1 <u o ON 4 o
on n- m CM 00 m o n o 4 oo CM n 00 rH CO VO oo o rH cn 4 in CO 1 •H ON ON o rH CM

o rH CM cn cn n in vo VO vo r"> 00 00 oo 00 ON ON ON ON ON ON ON 1 QJ ON ON o o o
1 CD rH rH rH

1 T3
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3. 1987 AVERAGE FUEL PRICES, PROJECTED REAL AVERAGE FUEL PRICE INDICES, AND
PROJECTED AVERAGE FUEL PRICE ESCALATION RATES, BY DoE REGION
(UPDATE OF APPENDIX C OF THE FEDERAL METHODOLOGY FOR LIFE-CYCLE COST
ANALYSIS)

Tables Ca-1 through Ca-11 of this section present 1987 average fuel prices and
projected real average fuel price indices for the 10 DoE regions and for the
United States. To derive the 1987 average fuel prices, the Energy Information
Administration 1987 prices given in 1985 dollars were converted to 1987
dollars using the Implicit Price Deflator for Gross National Product.

Tables Cb-1 through Cb-11 present the projected average fuel price escalation
rates (percentage change compounded annually) for six selected periods from
1987 to 2012 for the 10 DoE regions and for the United States.

For an explanation of the use of these tables, see NBS Handbook 135,
appendices C and G.
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4. PROJECTED NOMINAL AVERAGE FUEL PRICE INDICES, BY DoE REGION

(UPDATE OF APPENDIX B, PART I OF NBS SP 709, 1 FOR PRIVATE SECTOR

LIFE-CYCLE COST ANALYSIS)

This section consists of tables S-l through S-ll, which present projected

nominal (i.e., current dollar) average fuel price indices for four fuels in

the Residential sector and five fuels in the Commercial sector for each of the

years from 1987 through 2012. 2 These nominal indices include the effect of

four alternative, hypothetical rates of general price inflation: 0, 5, 10,

and 15 percent. They are derived from the real (i.e., constant dollar) fuel

price indices reported in tables Ca-1 through Ca-11 by means of the following

equation:

is = IC • (I + g)
N

»

where Ig = Index found in tables S-l through S-ll;

Ic - Index found in tables Ca-1 through Ca-11;

g = Annual rate of general price inflation in

decimal form; and
N = Year of the index minus 1987

.

Thus, for the case of 0 percent inflation, the price indices in the S series
of tables are identical to those in the counterpart Ca table series.
The indices based on 0 percent inflation are appropriate to use for estimating
future energy costs in constant dollars. The indices based on inflation rates
of 5, 10, and 15 percent are appropriate to use only for estimating future
energy costs in current dollars. This current dollar approach is sometimes
used in private sector life-cycle cost analysis, as described in NBS SP 709.

Note that life-cycle cost analysis of Federal energy conservation investments
should be conducted in constant dollars, that is, without the inclusion of
general price inflation, as provided in tables Ca-1 through Ca-11.

For further explanation of the use of these indices, see NBS SP 709, appendix
B, Part I.

iRosalie T. Ruegg and Stephen R. Petersen, Comprehensive Guide for Least-Cost
Energy Decisions

, National Bureau of Standards Special Publication 709
(Washington, DC: Superintendent of Documents, U.S. Government Printing
Office), January 1987.

2An update of the base-year prices contained in appendix E of NBS SP 709 can
be found in the Ca series of tables under the column ”1987 Average Fuel
Prices.

"
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