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has been made to provide data bases for t-em, The
user must supdly all data, either as ircut or
through merger or linkup with other corputer pro-
grams.

No detailed users’ manuals have yet been writ-
ten for these orograms. Hoeever, orogram ligtings
can be providzd on request, and the provision of
tapes or card Jdec<t can e liscussed,
inclusiun of program listings, detarled instruc-

(learly, the

tions for use of these proarams, and detailed des-
criptions of the corputationyl rethods ars nat nns-
sible in the 3llotted space,

lowing discustion of *he progrims can only aldress

Therefore, the fol-

their general charzcta-istics and capaniitties,
PROGRAM CAPITAL

CAPITAL was develnped i automats the computa-
tion of capital cost, ‘n='ytiny interast on bor-
rowed capital incurred tir:nq ~onglcgction, for
complex, proposed or - Acsdtuy’, Corventiongl ar
advanced-teckra'cty, <sper =ity tampncirition,
or commercial farylit o, fromoragec cagt dyty for
Tve foa-

w270

the components that —in 3 *re farality,

tures and capadilitirg, et et aa (ASITA
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orbeg it

syted oro-
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for capital rosy 2c2=y 30 A7 ~-aypating)] ores-

.

surized-witer 3rd barlons-wdt 7 frigotan ~gCiar 3n1
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can, althousgh it mced act, o =2 mnre 2atail-d

ofl-, gas-, ard c9yl-*irad poanr D7amtgL
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tion, process-heal (o omytiaal e guataatic fiod
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ars, where necesary,

Account Structure Treated Bv CAPITAL

The subsystems, components, and subcontracts
that make up the facility whose capital cost is
being estimated can be grouped in 3 semi-arbitrary
manner by the user of CAPITAL and assigned to ac-
tounts that constitute the entities with which CAP-
Each account can be identi-

ITAL associates costs.
fied by an account number, associated with an ardi-
trary description of the items included in the ac-
count, e.g., equipment, matarials. or craft labor
tasks. The account mrdering sysiem has the fol-
lowing features:

e fach account number consists of six two-digic
nutbers, separated by decimal points, with each
two-digit number corvesponding to an account
level and with the highest (lowest} account
level correcponding to the first (last) two-di-
91t number.

® If two account numbers have the syme first n

.w0-digit nymbers, but the (n+¢l)st ard sybse-
quant t41-digit nuthers are rero for ona of the
twn accounts, then that account is included in
the . _her as a subacccunt.

Thig 1crcunt numbaring system 15 very flexible and

shou ' asceodate amost any breakdown of alanst

any canstruztion projoct. An example of tha ac-

count wmbasing system is presentea in Table |,

TABLE 1
TYAMPLE SF ACCOUNT STRUCTURE TREATED BY CAPITAL

Arcount Descriptior of Items Included n
Numoer _Account

24 Elactric p ant equipmont

2401 Switchaea

24.01.MN Generator Circuits

24.01.22 Station S»ryirae

21,3 Station Sorvice Eygin-ont

J4.02.Mn Station S~rvice 2t *a-tup

Transforsors

24.02.02 Low Voltase Unit S 5%2' i0n and
Lighting Transformers

24.27.M3 gattery System

AR JRAIGNRN Diesel fnnine Gonoratars

SAUD2005 535 Turpine Dannraraes

24,07 0n Mator Gonercator Sats

005 Switchbnards !lncluiing ileat
Tracing)

etc, etc.
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The user designates a semi-arbitrary subset of
the entire set of accounts as base-level accounts
for which basic cost adata are to be supplied and
basic cost astimates are t~ be computed. No ac-
count designated as base-level can be contained in
another base-leve! account. However, not all ac-
counts dasignated as Hasa-level accounts reed be on
the same level. This fnvolves the tacit assu=otior
that costs for all tha items ceontained in higher.
level accounts are to he 'umred. The availaile
cost data may, of course, be in unlumed ferm or it
may be convenient to lum> casts 1€ accentatle loss
in accuracy is involved.

The user can also cesignate several arSitrary
subsets of the entire set of accounts
account subsets.

15 sumary
For cach summary account the
costs associated with a!1 base-level azzounts con-
tained
ed. Base-level iccounts can D2 desigaates as 5m-
|ary accounts.

in the summary account iare suwd wmd orint.-

Features and Cinabi? 1%ine Af r2PTTRL

Lleven cost cateqorizs are 3550Cc1ato1 aitn 2ach
base-level account:
factory equir-ent,
spares,
site materials,
enginecring and design,

fnsnection and testing,

craft labor, which 21n he fyriher Zyvides into
individua!l crafs lab . * mag

equipment and transon-tat an,

package AdAcyl ¢r subhicontract,

use taxes,

overhead, and

profit.

Factory equip=ant cos%s fcr each hase-lrvol
acccunt for each conseructina perict d.rim2 woich
expendituras far thit *ypae nf pgyic~ant 2ra 1o
for that account are camy:ted a5 tha oret o 24 g
base cnst for that ejuinmont, (e 303l r; Y14 for
that accourt, the amyurt of o jipment pircrased feor
that account during that conctructisn paring, )
site factor for that g -auat, 1% eoscaivtion €a-ter
for that equipment uring thit period, 3rd a con-

tingency factor for t*at yccount. 3pares, engin-

eering ard design, intpection and testing, equip-
ment ¢vd transportation, and package derls or sub-
contrizts are ectimated Crafe
labor :osts for 3 base-level account covering 3

in 3 similar manner,

partic lar construction period during which t=:°

account is active for each craft labor type ic co=-
puted as the product of 3 lzhor productivity “actor

frr that craft labor type, an efficiancy factor $--

that craft labor type, an expressincn that ticec

inte accoynt overtime for that craft '3har Syne, -

~.pervision factor for that craft lahor tyoa, g

bas:c hourly wage for that craft labor type, the

number 0f hours of craft laba- of thar

vy re-

Gu -7 for thit accoun® Au=*rs that ranglrygcs -

pericd, & site factor ‘o that accourt, and 12 .-

talation facter for that craft labor %1pe dur ry

thit canstructioe period.
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that account ang 5 is the scale, i.e., size, capa-
city, or nurber of the items covered by that ac-
count relative t2 soma raference scale,

An arbitrary conctryclinn gcredytle is Jefined
by specifying an arbitrary pumbar of construction
periods of arbitrary “;rit-onsg,

Several optipny? m:xrea2s far compytation of
interest expance an bareswad canital tenyrred Aye.
tha user of CADI.

Trp calcula-
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are to be of equal duration, but not equial to one
year, and if the interest rate associated with each
construztion period is the same, then relating
these interest rates to annually compounded annual
rates is relatively straight forward. For other
cates, the relationship of interest rates to annu-
ally co=pounded annual rates can still he dadyced,
but with so=e difficulty.

Cost: for genaric facility equipment, such as
wiring or piping, can he surmcd 32v0s5 2CIaunt
boundaries using ZAPITAL. Thig is a relatively
standard architact-entineering fir= cost estimating

arytice. HMowever, lhis Cryctice andarently doas
nal meet #ItR FuS100 fowuN Tty wishes with reqar!

t> cost esti=ation. Trere is acpirently 2 siro~j

2esire o conduct, e.g., Comparative ceost studies,
trade-0ff studies, parametric cost studies, anst 2
report the resalts by bSraaking 224 fygi9n facii--
Toag int) Ji15iest SubSysteTg and ro3sscyt ime wtito
s3r tae €955 £f th2 naregsary w'rtaa, or Dipina,
whick are logizally rezarded 3¢ conelet, tirg irta.
gral parts of those sudsyeta—s.
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equipment, which wil! have to be capitalized rather
than treated as crdinary expenses fr- inceme tax

purposes.
of investments that can be treated by using the

There are alsg limitatinng on the scale

fixed-charge-rate method, and changas 'n tax and
{asurance rates cannot be treated accurately, In
addition, one is 20t %9 lose sight of 'ne various
factors that mike up 3 fined charge rate, and Hlind
application of the —2ihad can lead to serinus errcr
vEN-
TURE permits piramater studies invalving sariatigne

under rapidly chiqging econnmic ¢€o.' 1 cNs.
in a1l the basic ecornaic variables. Arbitrary
time gependences of the values of the bis - econce-
fc paramaters can 2150 be treated, per—=it®-r the
consequences of various scenirios of 2COoRZTiC con-
ditions to be explored.

ate, i.e., in the case of a single irvestTont nder

Aowover, were 10prodri-

constant eccromic cenditiong, VENT'TE alno computes
an equivalent fixed charg. rita,

One para=etsr of parc:cylar intarag® in aggess-
ing the relative ~erits of covpat:nq ther=oryctlear
reactor power plant concontudil Jegiang 15 loyelized
VERTURE Lan

tayeliZad gmit €01t 5f DCalr Srodlttion,

unit product cost. 11,0 b s
compute 2
Definitione

Definitions of a few nasic ter—: may pravide
better understaniing ot 1ne fa-ecning intradicrion
to VENT QL and tie follraing 1:c2.5410n ar ivs fea-
lneg Far 2

tures. A Ais_ounted arnua! profit o

venture is 9 ined a5 *he !1qoury g T 2tisn of
discounted 2, al c2eh Clay, Tor tha Leptire in a
particular vart.ira year, Tha yentyra aorth for
that veature ;~a= 15 *efinad ac the 3 '300ryiz sum

of the disccuntol 2anua) proveis and Yagtag fnr the
venture for 211 the years Jfurin1 wmiich tho yoatyre

[t represents *re rrnfit for

was conducted. 1355 )

for the verlure =alative *o tho cost A U2nq 0o a

ness for the yenire 1"C!1“"V) ro® gen mn Smyagtad

capital, discour®cd tn v Snily account the tine
value 0f mceroy 1l Amra ry "n€lxtinn, 1 f oregent,
Yenture worth ropraacnts 1 acpa=mic fiqure nr ~er-
1t for a corercial enterarinp,  jala-ting nrotects
for investments 3f c~rpora‘2 t.s with highes?

present worth; will max:nice tuture worths of com-

panies.

The levelized unit cos?t of electric power for
an electric utility venture is defined as the con-
stant unit sales; price for electric power for which
the venture worth of the venture is rzero. It rep-
resents the cost of doing business on a unit eles-
trical energy output basis, Transmigssion and dis-

tridution cocts can be included in the estimatian

of levelized power _.ost, in which case a deliver~~

cost is computed. If transmission and distribut:an
casts are ast inciudsd, then a levelized procuctinn
cos3t is obtaired.

Under the proper circumstincas, i.e., if:

e 211 capita! investment is miade at the start of
the life of the venture,

e the utility organizatinn represents a limitless
reservoir of funds from which funds can be
withdrawn or into which funds can flaw withey*
appreciably affzacting other gtility 3ctivit:@os,

o the utilily organizal:on is suttaicrently pro-
-fitable that immadiate advantage can be taken
of all *ux credits,

@ the ccst of money, caprtal reccvery payments,
tax rates, etc.. remain <onstant sver the life-.
time of the ven:yre,

the fixed-charge-rata =mothad can provide a simple,

sirgle figire of merit for assessing the merits of

11tarnatve

investment cpportunities. The qual 15

calvuintion of in equivalent levelized annual cost
12f swning and opcrating ‘he venture associated with
invectment aption,

Sa0n ™e total cast of cwning

wnd operating 2 ventyre is ccnveniently diviced
intd fred and variable cnarges. Fixed charges

recuit frcm the investmant invnlved ‘n ~aning tne
ventire and tha variable charyas cover nperatinn,
maintenince, fuel, otc. The fixed charges inclyle
the cost ~f naney jcquired to fipance the capitai

inyatpent f the

inCome taxes on equity profit
yt1lity ic investor-ganed, capityl recovery, pro-
Derly tixes, and prooderty damqe insurance mirus
inyagtrant rvax credits nd depreciation,

A rule of thush regarding the maximum size af
ingectmonts that can ha treatoed accurately by thn
fivoJ-charge-rate methad is thit care myst be exer-
if the

cised investment whose Scora=ic werth s

being assessed oxceeds 10V of the total worth of



the organization making tnc investment. For many
utility organizitions this mzans that the fixed
charge ratc prodbihly should not te used in assess-
ing the economic viability of entire gensrating
plants.

charge rate and or the fixed-charged-rate mathod as

A more drtailed description of the fixed

applied to electric utility ventures has been pub-
HstbmewL{“
Structure of Electric Utility Venturas Treated hy
VENTURE

An arbitrary numher of depreciable capital in-

vestments of the sama or difrfarent arbitrary values
made at the beginning of the same or different 3r-
bitrary venture vears and salvages during tha same
or different arhitrary estimatsd and actual fgreat-
er than estimated) venture yaars with tha same or
different »rhitrary estimitad {for income tax pur-
poses) and actual salvags vilues can be treated by
VENTURE.
capital

An arbitrary numbar of aondepreciable
investments OF the s27a or different arhi-
trary values made 3t the khecianing of the <ime nr
different arbitriry venture vo3rs and dispased of
during the same or jiffiront arditrary venture
years for the sane or diffire~l arbatrary sales
prices can he a~cemadated.  Yandepraciahle zapital

{nvestmer.ts include, n.q., land and cermapont im-

provements. The <ame or diffrrant irbitrary worke-

ing capital reguiresments for 2ach venture year can
be treated.

An arbitrary number of goerating units with the
same or different arbitrairy enerating characte-is-
tics for earh un‘t and venture yoar . i,2,, aomiral
power ratings, plant factors, and tror-y ! cffician-
cies, and the same nr different

aroatrary cperating

histories, i.e., venturs vuoars °n which norml

operations crrance and ventihre velrs in wrich the
units are decommissinned, and deco—Triigsioning
costs, and which fingume tha qame or dr1ffe-ont aur-
bers, kinds, and amounts of fels cur o ynit of gene-
rated pover cin H2 accomadital,

Both

compinies can ce treated, «4tth the proncipy’ d41f-

invoastor-twned and punticly manod o

IARRLRY

ferences in trra1trent of tha pconcmic perfor-ang og

of the two types of utilities teing tag.:

-

o investor-owned utilities are assessed tncome
taxes, whereas publicly owned utilities are not,

[ ) investor-owned utilities finance power plant
ventures by a combination of debt and equity,
whereas publicy owned power plant ventures are
wholly debt-financed,

¢ the size and profitability of investor-owned
utility organizations are assumed to be suffi-
ciently great that immediate advantage can be
taken of all income tax credits, e.g., arising
from investment tax credits, net negative tax-
able incomes, etc., so that carry-forward and
carry-back provisions of the income tax laws
need ngt be invcked, whereas such considera-
tions do not apply to publicly owned utility
organizations,

Features and Canzbilities of VENTURE
The annual cash flows treated by VENTURE, in-

comes and outlays during a venture year, inclune:

revenyes fram calag of electric power,
“operating casts,
mairntenance costs,

.

o

)

e capital recovery sinking-fund deposits,

® decommissioning s’nc<ing-fund depusits,

e decomissioning tosts,

e relurns on capital investments, including work-
ing capital,

e income (or losses) resulting from actnal sal-
vage values for depreciable investmants, which
differ from salvage values estimatad for in-
come-tax depreciation purposes,

e capital nains [or losses) arising from sales of
nondepreciable capital investments,

e frderal, state, 3and Incal income tax paymants,

e rtederal, state, and local investiment tax cred-
its,

e state and loc:] property tix payments,
state and lacal) siles or gross receipts taxes
cnllected,

state and loca! franchise tax payments,

‘nsurance preniuns, ncluding premiums for pub-
1ic Mability, husiness interryption, compre-
hensive crime, venture property damage, employ-
ee berefits, workman's compensation, and spe-
cfal hazards insyrance, and



e expenditures for fuel.

The latter two categories can be treated as
part of operating costs, :° desired. The principal
reason for separating insurance ore=iums from oper-.
ating expenses is that property Jamije ‘nsurance
premiums contribute to the fixed-chara: rate,

The annual revenue from sales af electric power
is computed as the product of the total electric
power generated by ngenerating units that are opera-
tional during the year ard the unit salac pric2
during that year. The tota) electric pow2r 20ne-
rated during a venture year is corputel as tha sum-
mation of the prrcdycts of the nomina!) prear ratingg
and availadility facturs for all uﬂifS-Orérlt'C'l‘
during that year. The nominal thermal poaor of
each operating unit is calculated by divi:ing its
nominal power rating Sy a unit thermal conversion
efficiency.

Annual operating ard maintenasce casts and the
decomnissivning cast for eich 2enarating unmit ar2
specified directly. Tne decomiss:aning cost fcor
each unit is associated with the vantyre year 1n
which that unit

of money to the venture is calculatod as tha su-r-

is decosmissioned.  The annua' cost
tion of the produycts of tha fractisng f Fimancing
by bond sales, co—ron stock sales, nd prefarred
stock sales, and the intcrest rate pard td don?
purchasers and ratac of retgrn rocoives ny Co=on
and preierre

sthowhofars resnectivey,  Adnnyal

capital recorvery sirking-fund depasits €:- each

depreciabl~ inve<tmmnt arg aecom™i 5 2nian ¢inting-

fund deposiis for each aperating cret ire CYigy-
lated bty using the couted annual Cnst of —cnay

the venture in the standard =3yrror.  The deoreci-
able capital to be recovered is masically the ai<.
fer >nce between the oriyginal nd ost'mat=2 salvane
values of the dooreciable inva."=2nt Dyt C1n 0%
increased by w a~sunt sufficinent 1o argyre that
the purchasing powar of the oriq1n!) invastieat

value is recovered. ‘iondaprecalie Snyestmoats are

recovered by sile of the inves*—nants, and workina

capital is recover2d intact as 1 mit-or 5f coyrse,
Income (or 104325} resy'ting fram d-fte=oncos

in the actual salvage values nd 2=e 51lvage va'.es

est imated for computation uf deprecistion al'owar-

ces for income tax purposes for depreciable invest-
ments are computed as the difference between the
artual and estimated values and can be negative.
The incaze [9r 'oss) associated with each depreci-
able investmant i assigned to the venture yedr
during which that iInvestment is actually salvaged.
Taxable capital gains {or losses} arising from
s3ies of nonacoreciable investments are computed as
tne product of the difference between the original
cost of thc investments and their sales prices and
3 fraction of the capital gain or loss, which is
specifiad a5 lzuable according to the cuyrrent tax
Y- Th-

w5 12

canital gain {or loss) associated with
2271 ronZepraciable investment is assigned ta the
venture year i1 which that investment is disposed
of.

Annyal state und loca! property %taces can be
assessed 23 75t the totai of either the depreci-
1tad or uynlcaraciated depreciable capital iavest-
ma2nt in force cyring the venture year, the tcta!
nondenrac
the year,

Tha t3x

fah7a capital investTent in force during
1 *he working capital for that year.
1s53-3aants are computad as the products of
tve curreinonlitng tex rates, assessed valuation

& asm

12UrS, «niZh Zap e g-2ater than one to permi:

t342ticn 1t agpreciated vaiues, and the values of

tha rap.tal ‘eyostmants. State and local franchase

tax pay-ents ira Zomput2d as the products of fran-
Zn15e tax ritag and directly specified franchise
tax baser.

Araq3l cuhtic Tiability, Susiness interr ntian
Cordrakensive Imime

aind special hazaris ins;rince

pre=ims asa ctacificd directly.  Annual workmian'sg
cymensatine ind amployae benafits insyrance Dro—- -
s are calcu'ited as the orotutts of the correce
condingy ansurance rates and the tatal anrual oay-
rell. Annial property ddamane 1asdrance proemiums
ire calcutate ! 35 the surmation of the oragucts af

rarresponting fasgrince rates and the tata’ of the

nondecre: s gnd the tota! of either the Aepreci-
a.2ct 2r the rmardenrociated deprociabie canital ia-
ingtments *n force during the venture ye)r.

The rumhor and types of fuels for nach opera-
ting un't 7an ke specifiad, The amounts of rach

‘uel rejutrad by eich operating unit per unit of



Liermal energy supplied to that unit and the unit
cost of that fuel can be specified. The annual
fuel cost for each operating unit 15 computed as
the total thermal enerqv liderated in that unit
during the ventura vear multinlied by the summation
of the products of the amounts of each fuel re-
Quired by that unit per unit of thermal enerqy and
the cost per unit 5¢ that fuel, The tntal annual
expenditure fgr fucl is the summation of the annual
expenditures far fiel for each generating it that
is operationa) during the venturse vear.

The tasic tax:hla incame ~r 3 vonture year is
computed 3as the 2la°braic sum of the following an-
nual quantities far that year;

e tnta) revenue from salss of 2lectric power
fru.<tive),
depreciation allowance !nregative),

e difference beturen estimated and actual salvage
values for depreciable investments salvaged
during year ‘proitive iF ctur! salvage valtus
greater than estimited, raqative otkerwise),

e portion of return af :nvested capital which is
interest (ncgative?},
operating cncts ‘nenqatived,
maintenance zosts ‘reqalive),
state and local property taxes naid during year
(nejative),

® state and local franchise taxes naid during
year (regative),

& state and local sales taxns paid during year
{negative,

8 decomissianing costs incurred Jduring year
(negative),

e portion of capital jains 'or Insses) from sale
of nondeprec‘iblic assots aurinag vedr which is
taxable {positive if jain, neaative if loss),

¢ insurance premiims (negative),

& expenditures for fuel fncgative).

State and local incgme taxas 2114 during ynar are

At tne

option of the user, frderal income taxas can be

subtracted from federal tasable income,

subtracted from state ard/or lncal taxable incomas,
and/or state income taxes can te subtracted from

local taxable

(-

income and/or vice versa.

Annua) federal, state, and local income tax
VHabiiities are ca'culated as the products of the
corresponding tax rates and the federal, state, and
local taxable incomes for that venture year minus
federal, state, and local investment tax credits
applicable during that venture year. Federal,
state, and local investment tax c-edits granted
during a venture year are computed as the products
of the corresponding tax credit rates and specified
fractions of depreciable capital investments made
during that venture year and¢ are subtracted direct-
1y from income tax liabilities,

Arbitrary distinct values can be specified for
all the economic parameters for each investmant,
venture year, operating unit, fye  type, etc.,
where applicable when desired. When less detaiied
treatments are acceptable, values comon to all
investments, :ad/or ventur2 yrars and/or aperating
nits and/or fuel typas can be input for an arbi-
trary subscts of the economic paramerers., The re-
qui;ed dita irput can be reduced significantly in
this manner.

Two methods can be invoked by the user of VEN-
TURE for computation of depre<ratior 1'lowances for
income tax purposes, the straignt-line method and
the sum-of-years’'-digits method. The first metngd
1s simple and easier to understand and the s~cor
method provides more realistic acceleriyird dopraci-
ation during the 2arly portion of the servi-: 'ife
of a depreciable investment. The use of these two
methods is widespread and the simple formuias for
the depreciaticn allcwance factors will not be de-
rived hcre. The depreciation allowarce for eacn
deprecianle investment for each venture year is
computed as the product of the depreciation factnr
for that year for that investmont and the divfer-
ence betwren the original value of that investment
and its estimated salvage value.

Saven methods for discounting cash flows are
available to the user of VENTURE. They are iderti-
fied by the type of cash flow to which they are
ntended to apply:

e <«cingle, annual, discrete, end-of-year,
¢ single, annual, discrete, beginning-of-year,
e equal, semiannual, discrete, end-of-year, but



aot beginning-of
® equal, semiannual, Jiscrete, beginning-of-year,
but not end-of-year,

aar,

e equal, quarterly, discrete, end-of-year, but
not beginning-of-year,
e equal, quarterly, discrete, beginning-of-year,
but not e.id-of-year,
e uniformly distributed throughout the year.
Treatment of equal, discrete, monthly cash flows
was not included in VENTURE becauce the differences
between discounted uniformly distributed cash flows
and discounted =2qual, discrete, monthly cash flows
is generally not significant. Because.there is an
infinity of nonuniform continuous cash flow distri-
butions, no attempt was made to address discounting
of such cash flows. The modular mature of VENTURE
should, however, make it easy to introduce alterna-
tive discounting schemes. Th2 discourting formulas
arc easily derived and will not be reproduced
here.

the usual fashion to compute the discount factors.

The coust of monev to the venture is used in

A simple iterative root-finding technique, the
requla falsi method, which requires two starting
values for which the function venture worth muet
have cpposite signs, 1s used to find levelized pow-
er cost. The calculations involved are essentially
the same as for venture worth calculations when a
constant sales price for electric power is speci-
fied.
root.

The output provided by VENTURE includes the
following options:

The function venture worth has only a single

e an immediate echo check on raw input data,
e venture worth and annual and cumulative dis-
counted venture profits or losses,
levelized unit electric power cost, and
equivalent fixed-charge rate where apolicable,
e detailed tables of input data and intermediate
computed results, including all cash flows and
discounted cash flows.
PROGRAM INDEXER
INDEXER was developed to automate the process
of computation of values of cnst indexes used to
convert estimates or known values of capital, oper-
ating, maintenance, production, etc., costs for

conceptual or proposed, conventional or advanced-
technology facilities, subsystems, or components
valid for one time interval or point in time to
values valid for another time interval or point in
time. The use of such indexes allows cost
tion, which may have been laboriously developed for
one time frame, to be transformed sasily to provide
useful cost estimates for another, usually later,
time fiame, without having to repeat the entire
cost estimation process for the new time frame. We
feel that INDEXER and its associated data base pro-

informa-

vide ready access to an enormous amount of cost
index data, and a convenient means of using this
data.
Basic Definitions

In discussing the capabilities of INDEXER, we
begin with a few basic definitions.

A cost index
is a representation of the cost of an item, i.e., a
faciiity or one of {ts subsystams or components, a
unit of a raw material, a manufactured product, a
unit of lador, a plant maintenance or operation
activity, etc., relative to its cost for some re-
ference time or during some reference time inter-
val. The value of a cos' index for a specifiad
time frame is usually expressed as the ratio of its
cost during that time frame to its cost for the
reference time frame cr as this ratio multiplied by
100.

ing the value of a cost index.

We have adopted the latter method of express-
Under this conven-
tion, a value greater tkan 100 for a cost index
corresponds to an inc:rease in cost for the itom
representa2d by the cost index relative to its cost
curing the reference time frame. A value less than
100 corresponds to a decrease in cost.

We refer to a cost index included in the data
base for INDEXER or supplied by a user as a comnon-
ent cost index, although such indexes may them-
selves have been corputed from many more basic cost
indexes. A weighted, normalized sum, whose values
represent the time dependence of the cost of some
composite item relative to its cost for some refer-
ence time frame, of component indexes, whose vaiues
represent the time drpendences of the component
items yﬁich make up the composite item in the pro-

portions indicated by the weighting factors, all



relative to the same reference time frame, we call
4 composite cost index.

A divisor of a cost-index value, which mcdifies
that value to account for the effect of changes in
productivity and is usually applied to craft labor
hourly wage indexes, engineering and design cost
indexes, operation and maintenance cost indexes,
etc., we refer to as a productivity factor. Pro-
ductivity factor values greater than one, corres-
ponding to increases in praductivity, may arise as
a result, e.g., cf the introduction of superior
techniques, new machinery and equipment, or exper-
jence acquired in the design, engineering, and con-
struction of similar items or projects in the past,
or to the introduction of new work rules. Produc-
tivity factors less than one, correspondirg to de-
creases in productivity, may result, e.q., from the
introduction of more restrictive work rules through
the collective bargaining process by agreement with
craft, operating and/or maintanance unions, or from
‘the introduction of more restrictive work rules
and/or design restrictions mandated by requlatory
bodies for reasons of construction, operating,
and/o~ maintenance personnel healtn and safety,
public health and safety, and environmental protec-
“{on.

Features and Capabilitics of INDEXER
The user of INDEXER defines a composite cost

index by designating an arbitrary set of component
cost indexes for which values are contained in the
data base for INDEXER or for which values have been
supplied by the user and a corresponding set of
arbitrary weighting factors to be associated with
an arbitrary time frame. Monthly, quarterly, and
yearly index values can be easily added to the data
base provided for INDEXER or provided as input to
INDEXER.

ues, any or all at user option, can be computed for

Monthly, quarterly, and yearly indax val-

arbitrary sequences nf months, quarters, or years
within the time period covered by the component
cost index values included in the data base for
INDEXER or provided to INDEXER by che user as in-
put. Quarterly and yearly composite cost index
values are computed as averages of the correspond-

L

ing composite cost index monthly values. Monthly
composite cost index values can be computed using
any mix of monthly, quarterly, and yearly component
cost index values because quarterly and yearly com-
ponent cost index values 1in the data base or pro-
vided as input are automatically assigned to the
corresponding months.

The user-specified weighting factors can be
maintained constant throughout the period for which
index values are to be computed or can be automati-
cally updated for each time interval, i.e., month,
quarter, or year, during the per.od. The automatic
updating of weighting factors is based on relative
changes in tho costs of the component items that
make up a composite item as indicated by the time
dependences of the values of the component cost
indexes themselves,

The reference time frames for any or all com-
ponent cost indexes for which values are contained
in the data base or are supplied by the user and/or
for computed composite indexes can be arbitrarily
altered by the user hy providing new reference in-
dex values for the component cost indexes whose
reference time frames are *0 be altared and/or the
corposite cost index. Each new reference v.iue is
then divided into all the ‘ndex values for the ap-
propriate index. Default values of 100.0 are pro-
vided for all reference index values in INDEXER.

Arbitrary productivity factor values can be
specified for any or all of the component indexes
used to compute a composite index, and for the com-
posite index as w211, for each month in the period
for which composite index values are to be com-
puted.
DEXER.

We illustrate the computation of composite cost
index values by giving the formula for a monthly
componsite cost index value with automatic updating
of weighting factors for the kth month in the se-
quence of months for which values are to be com-
puted:

Default values of 1.0 are supplied by IN-
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where:

IC.H.k = monthly composite index value for kth
month,

IC.R = reference index value for composite
index (different from 100.0 only if
the reference time frame {s to be
altered),

pC.k = composfte index productivity factor
vaiue for kth month,

Hn.k* = nth component cost index weighting
fa-tor value for k*th month,

lH.n,k ath montihly component index value for
kth month,

IH.n.k* = nth monthly component index value for
k*th month,

IR,n = reference value for nth component
index (different from 100.0 only if
reference time frames are to be al-
tered),

pn.k = nth component index productivity fac-
tor value for kth month,

pn,k* = nth component index prcductivity fac-
tor value for k*th month, and

N = number of component cost indexes used

in definining composite cost index.

Simpler formulas apply if computation using con-
stant weighting factors is specified.

The types of output provided by INDEXER in ad-
dition to computed composite index vaiues include:
® an automatic echo check on raw input data,
® any part of the data base for INDEXER, whether

or not used in computing composite index val-

ues, at user option, and

e only that part of the data base for IMNDEXER or
component index values provided as input which
was used in computing composite cost index val-
ues, at user option.

Data Base for INDEYER

The number of component cost indexes for which
values have been included in INDEXER's data base is

e e

now 40C ond new ones are baing continuallv add-

ed. Sources of the compcnent cost index values or

cost data from which they have ozen derived include

the following:

¢ Bureau of Labor Statistics, Wholesale Prica
Indexes,

e Bureau of Labor Statfistics, Monthly Labor Re-
view,

¢ Bureau of Labor Statistics, Employuent and
Earnings,

o McGraw-Hill, Chemical Engineering,

o McGraw-Hill, 0il and Gas Journal,

® McGraw-Hill, Engineering News-Record.

The reference time frame for all the component in-
dexes covered by the data base for which the raw
data were avajlable in that form, or for which the
information necessary for conversion of the raw
data to give index values corresponding to that
time frame was available or could te accurately
estimated, is the average for 1967.
a majority of the cost indexes covered by the data
base.

This includes

All other indexes for which values are in-
cluded in thc data base have as reference time
frames the refarence time frames associated with
the raw data. We have rot hesitated to fill in
small gaps in the data base by interpolation or
estimation. The period covered by the data tase
for the majority of the component indexes is Janu-
ary 1970, to May 1977.
troduced, component indexes, the period covered
extends past May 1977,

ror some, more-recentlv-13-

In other cases, reporting
of component index values was not instituted until
after lanuary 1970, and, hence, values from January
1970 are not available., We plan to update and add
values for new ccmponent indexes to the data base
as time and resources pe:nit. The data base is
presently slanted toward, e.g., construction, oper-
ating, and maintenance costs conversions for pro-
cess indistry and cueray-related facilities, sub-
systems, and components, but could be enlarged to
general manufacturing and the service
We feel that the dat,y base for [NDEXER

data

cover, e.g.,
industries.
represeris a uniquz compilation of cost ‘ndex

not readily available elsewhere to the public.
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