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has been made to provide data bases for them, The
user must supply all data, either as irgut or
through merger or linkup with other corputer pro-
grams.

No detailed usars® manuals have yet been writ-
ten for these orograms. Hoeover, orogram ligtings
can be providard on reqjest, and the provision of
tapes or card dec<t can e Jiscussed.
inclusiun of program listings, detairled instruc-

{learly, the

tlons for use of these proarams, and detailed des-
criptions of the corputationyl rethods are not ons-
sible in the 3allotted <pace.

lowing discusLion of *he nroarime zas 3nly aldress

Therefore, the fol-

their general charscta-istics and caraniiities.
PROGRAM CAPITAL

CAPITAL was develnped 17 autzmat> the comouta-
tion of capital cost, ‘n:z!,tiny interest on bor-
rowed capital iacurred tirenq ~ongti-gctieon, for
complex, proposed ~r <~ nL2d%L’, Tmve=tiongl ar
advanced-techralr=y, «sper znt)y i, n=pugirition,

or commercial far it oy fromoryses rogt dyty for

the components that =:un 3 %rme fyrylity, The fea.
tures and Ccapgadilitiry ims Tyl an JATITAL gare
Ingpired by 2 r. v v Terq 2nbhigticytled pro-

gréms, inclyt:ng TIT0T R Tr o wig “pvelnpeq
for capital ros: o=t =t 3n aY ~-ayentignyl gres.
surized-witer 34 porl ng-wdt = fros s aglinn 3nd

CTAP[TAL
can, Although i meed nct, ¢ —p,'2 nnre Aatail-d

0il-, gas-, ard c9)'-*irn? paan- 2717ts,

estimates of 211Dty 22,77 1~f Talerest 2ypense

during const-usti-n - How -

LEEAY
ever, unl! ke 77N avina g nt et iin g =are
specialized, TATI7 0 %iq ot or o aravided with a
cost data haso., F-r aern Jennrsc ctigg gf jngtal.
lations for whscth razisal -3t aqt =305 3-a Ja.

sired, an a:pras-iite ~3570 Wit e < nl Ly oase

sembled and peay el T TIETCL 0 4 el 355obling
such & data Base 97 o Tyt s ezl Snges 2
e.q., laser fyiran-riion wTe el DZadr AnRAra-
tion, process ket onom1ttim, and g onataetic fiol
sanufecturing plints.  Toc data e 1y ha syonliad
by commercial arcnitast.erimiarcng firmg, ghora
‘easible, ard Ly ricrrt oslor prro 9 tag a0 0]
laboratories ant thoir sinz!rers 3and ymorntract-

ors, where necy»s, . ary,

Account Structure Treated Bv CAPITAL

The subsystems, components, and subcontracts
that make up the facility whose capital cost is
beng estimated can be grouped in a semi-arbitrary
manner by the user of CAPITAL and assigned to ac-
tounts that constitute the entities with which CAP-
ITAL associates costs.

Each account can be identi-
fied by an account number, associated with an arbi-
trary description of the items included in the ac-
count, e.g., equipment, matarials, or craft labor
tasks. The account numberina sys‘em has the fol-
lecwing features:

o Each account number consists of six two-digit
nutbers, separated by decimal points, with ezch
two-digit number corresponding to an account
level and with the highest (lowest) account
level corresponding to the first (last) two-di-
9it number.

e f two account numbers have the syme first n

Liwo-digit nympers, but the (n+l)st ard subse-
quent tsa-digit nuzbers are rero for ona of the
twn accounts, then that account 1s included in
the . .her as a subacccunt.

This wrount numbaring sy<tem is very flexihle and

shou’? atcemodate a'most any breakdown of alanst

Iy canstrution project. An example of tha ac-

count wmbaring system is presentra in Table |[.

TABLE I
TYAMPLE OF ACCOUNT STRUCTURE TREATED BY CAPITAL

Account NDescriptiot of Items I~cluded n

Nyroer __Account

24 Elactric p.ant equipmint

24.01 Switchaca

24.01.MN Generator CTircuits

24.01.72 Station Sorvire

1.3 Station Service Eyyiv-oat

.00 Station S~rvice and ta-tup
Transfor:ors

24.22.02 Ltow Yoltase Unit Sgti%a'ion and
Lighting Transformars

24,2703 gattery Systra

Jy.arM Miedel fnnine Ganoratars

IS P Qas Turpime fanargrney

24,07 )6 Motor Gonerator S00%

.05 Switchboards [Including iteat
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 to be computed. No ac-
count designated as base-level can be contained in
another base-leve! account. However, not all ac-
counts dasignated as haso-level arncounts reed be on
the same level. This involves the tacit assumotior
that costs for all tha items ceontained in highar.
level accounts are to te lumred. The availsile
cost data may, of course, be in unlumped ferm or it
may be convenient to lum>» casts ¢ accentatle loss
in accuracy is involved.

The user can also cesignate severyl artitrary
subsets of ths entire set of accounts
account subsets.

costs associated with all base-level szzounts con-

1S sumtary
For vach summary account the
tained in the summary account iare sumd ard 2orgnt.
ed. Base-level iccounts can e desigastart 1s 5om-
Bary accounts.

Features anJ Cinabititiee nf rD°TA

Lleven cost cateqcrizs are assocras1 aiin 2ach
base-level account:
factory equip-ent,
spares,
site materials,
enginecring and design,

fnsnection and testing,

craft labor, whirh 23n he fyrther S1vizZed nto
individual crafs 1aib.r ¢ may,

equipment and trantoa-tat on,

package Ac3l o suhcontract,

use taxes,

overhead, and

profit.

Factory equip=ent ros's fc~ each hase-'svel
account for each conscructinn gerind ¢ rirn woach
expenditures far thiat *ype Af egyic~ont ars -1ia
for that account are ca=y :tod a5 Sha nr-b -0 26
base cost for that ejuipment, =~ 33l e "4 for

that accourt, the amyunt of 2 ip=ent pirceaged feor
that account during that conctructi=n poring,

site factor for that g -ount, an wscaition “acter
for that equipment juring !h3t period, ard a con-

tingency factor for t*at ccount. Spares, engin.

eering ard design, inspection and testing, equip-
ment ¢ transportation, and package de2ls or sub-
contricts are ectimated Crafe

labor :osts for a3 hase-level account covering 1

in 3 symilar manner.

partic lar construction period during which t-i®

account is active for each craft labor type 15 com-
puted as the product of 3 lzhor productivity “actoer
frr that craft labor type, an efficiancy faclor -~
that craft labor type, an expressicn that tawac
inio accouynt overtime for that craft labor type, -
supervision factor for that craft laher tyoe, 3
bas ¢ haurly wage for .hat craft labor type, °h.
nuaber of hours of creft laba- of thae

SyTe Te.
By 0t for that account Aurérs that raactrucz: --

pericd, 3 site factor ‘2= that accour’®, and 1= «:.
calation facter for that craft lator ype Jyr ri3

that canstructioe period.

Use taxes are asso2ssed 331-ast the 3% -~ e
2ATDIted 25605 far thRa yaric o Tegt catatarcoaz Yo
each Dase-ley ' 1 cant fpr cemh rared et imm sip o

Dy multinlying by » uge-tan fait o For thgt ooe

structicn porind,  Gyornead = De0frc

sraopTo vt
by multiplying %6 « = =f tma co=oyta: cogls o-°

the use taxes for exch Cuga-loio! gigtget ms L -
struction por sl hy v nyarnsoae sumtar fne te

accaunt and then w0 engoeg T eacg iyl g of
the costs, use taxes, 1~ Ayosmsard Sy a genden -
tor for that 2ccount,
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that account and S5 is the scale, i.e., size, capa-
city, or nurher of the jtems covered by that ac-
count relative t: som2 raference scale.

An arbitrary conctrycl an gzredgla is Jefined
by specifying an a-bilrarv pumbar of construction
periods of arbitrary “ir:’-cons,

Several option? m:tm2s far computation of
interest expanca am ba 1nngrrad Ay

sser of CA2L.

ii. Tre calculs-

ing Cconstruz:mn ar2 avy:
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are to be of equal duration, but not equal to one
year, and if the interest rate associated with each
constructien period is the same, then relating
these interest rates to annuyally 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 dedyced,
but with so=e difficulty.

Cost: for generic facilily equipment, such as
wiring or 0iping, can he sumcd 3°70$S 3CIaunt
boundaries using CAP!ITAL. This is a relatisely
stindard architact-2nqineering firs cost estimating
arytice. However, thig Cryttice arda-ent’'y das
nt Aot #i1h fus100 TowuNncly wishes with reqac?
13 cost esti=ation. Threre is acpiremtly a siro-3
Zesi1re 0 conduct, e.g., commarative cest studvaz,
trage-off studies, parymetric cost studies, ana 2
report the results by “raakiny 110 fyei0n facitc.
voag inty JisirIt §LDSyStens ars ioisrciting wit”
83Cq tra €IS £ th2 nmacesSary wirtag, or DTnina,
whic® are logizally reiarded as conet:l ting dmto.
gral parts of those subsyeta—s,

PROGREM 4E%°3°

VONY 2D wr; 2eyelnoes o erm,tetinn gf the
CIIRORIC FEFOTMANCE ©F Prodnuel or CATonlgd! oLt
2ly or privately ~med, s:=<’2- ar2 =50%iyn e
electric power 3232°3Nns, @12r 3y Jarci, 37 Antira

SUitity orgarizatiang ;510 ) 1:570.nteT caga.c e

mothid, "he venlurtewnrth =aimad, A ceceggth o
Ta3TTen of the yeat ra_anrte meiend g peaganttd
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equipment, which will have to be capitalized rather
than treated as crdinary expenses fn- inceme tax
purposes. There are alsg limitatinng on the scale
of investments that can be treited by using the
fined-charge-rate method, and changas in tax and
{asurance rates cannot be treated accurately. In
addition, one is 209t t9 lose sight of 'ne various
factors that mike up a fixed charge rate, and Hlind
application of the —2thad can lead to serinus errcr
under rapidly chinging eConnmic Co..° YEX-
TURE permits piram=ter stuties ‘*nynlyirq sariatione

Licns.
in all the tasic ecor~=ic variables. Arbstrary
time a2pendernces of *ho values of the 515 . econce-
ic paramaters can 2150 b0 treated, por—itt e the
conseguences of various sceririos of 2cor2Tic con-
ditions to be explosed., rHowever, where 3oproori-
ate, i.e., in the case of a single irvastTont ynder
constant eccromic cenditions, VENTSE alcay computes
an equivalent fixed charge rata,

One para~eter of part:cilar intares® in assess-
ing the relative =erits of cr-pating ther=oryrlear
reactor power ptant coniontial Jesaang 15 lavelized
VESTURE Lan
compuyte 2 loyelifed unit ca3l Gf DCmér Srod.ction,
Definitiong

Definitions of a few nasic ter—s miy provide

unit product cost. 31,2 b2 oynad ty

better understaniing 3t Tna famesging int-adcrion
to VENT.RL and tae failcwiny 2:e2i5%0n nr e fea-
Yong e 2

tures. A Adig.ounted arnui!) profit e

venture is & fined as the 1qaury-. ¢ rtisn nf

discounted 23] coeh Claay For tha septire in a

particular vart =2 year, 'te yontyen aorlh for
that veature ;o3 15 ofined ac the 3lobpyiz sum
of the disccuntnl 2anual praveis and Ingtag far the
venture for 211 the yoars Jyr i wmiich 1R yoature

was conduzted. |t represonls e rreafit Ter 136y
for the verlure ~alalive °~ tha o3t Af mong by,
ness for the venl re

|rc!“"ﬂf) roc -1 n fAayagtad

capital, discous*s2 ta st fnly arcount che tige

value @f mcriny 152 P~ ry nflytjan, 1€ oresent,
Yeature worth reprasints 1 accnomic figire or mar-
it for a covoercial enterur:iqp.  jala~ting nrgtects
for inves'ments Jf c-rpora‘2 t..s with highes?
present woirth: will max:qize !yture worths of com-

panies.

The levelized unit cost of electric power for
an electric utility venture is defined as the con-
stant unit sile; price for electric power for which
the venture wor®h of the venture is zery. It rep-
resents the cost of doing business on a unit elec-
trical energy output basis. Transmission and dis-
tridution cocts can bs include? in the estimatiin
of levelized power .ost, in which case a deliver-*
cost is computed. If transmission and distributinn
casts are not inciudad, then a levelized procductinn
3% ‘s obtaired.

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

e 111 capital invesiment is made at the start of
the life of the venture,

[] the utility organizatinn represents a limitless
reservoir of funds from which funds can be
withlrawn or into which funds can flnw withe®

appreciably affacting other ytility yitivit es,

o ke utility organizal:on is sutficently pro-
-fitable that immediate advantage can be taken
of 311 *ux credits,

@ the crst of money, capital reccvery payments,
tax rates, etc.. re=ain =ons%ant over the Nife-
time of the veniure,

the fixed-charge-rate method can provide a simp'n,

sirqgle figure of merit for assassing the merits of

1'ternative investment oppartynities. The gual s

calcuiytion of In equivalent levelized annyal rost

7€ owning and opcrating the venture associated with

“34h tnvestment aption,  The tntal cost of ownang

nd nperating 2 wveatyrn is conveniently divided

‘nta fraed and variable caarges.  Fixnd charges

reeyit €-2m the invest—an? invnlyved in ~aning tne
ventire and tha variable charyes 22ver cperatisn,
mysntenince,

fuel, etc.  The fixed charges intlyle

s

the cast ~f naney aequirsd t2 firangy the capitai

retrent ooincoite taxes on equity profit f the

ytality ic investor-caned, capitil recoverv, pen-
Dirly tixes, And proderty damrqo insurance mirus
invagtrent rax credyts wnd deprechration,

A rule of thurh recar:fing the mavimum size of
‘nyectTonts that can ha ¢reated accurately by thn
fivog-charge-rate methad is trat ~ayre myst be exer-
i§ the

being assessed oxceeds 10¥ of the total worth of

cised inves mert whose <rora=ic werth s



the organization making tnc investment. For many
utility organizztions this mzans that the fixed
charge rate prodbihly should not te used in assess-
ing the economic viability of entire generating
plants. A more dotailed description of tre fixed
charge rate and or the fixed.charged-rate method as
applied to electric utility ventures has been pub-
HSMdbyJMEL{“
Structure of Electric Utility Ventures Treated by
VENTURE

An arbitrary numher of denreciable canital in-

vestments of the sama o diffarent 2rbitrary values
made at the beginning of the <ame or different 3r-
bitrary ventura vrars and salvagez durinq *tha same
or different arhitrary esti=at=d and actual fgreat-
er than estimated) venlure years with tha same or
different srhitrary cstimat2d {for income tax pur-
poses) and actual salvaa~ vilues can be treated by
VENTURE.

capital investments of the 5270 or differant arki-

An arbitrary numbor of aondepreciable

trary values my:e 3t the 0uianing of the c<ame or
different arbitriry venture voars and disposed of
during the same o~ 1iff;rant arditrary veature
years for the same or diffire~l arbitra-y sales
prices can he arcempdacted. Yiandepraciahle zapital
tand

diftorant arbitriry work-

investmerts incl.be, n.q,, and cearmanant im-

provements. The <ame ar
ing capital r:guireacnts for 2ach venture year can
be treated.

An arbitrary nunber of operating units with the
same or different arbitriry one=rating characte-is-

tics for each un‘t and ventyre yorr, i,e, | nomiral

v

power ratinas, plant factors, and trar=y! cffjrion-

cies, and the same or different gr-:lrary -geratine

histories, i.e., veatura wuoars 'n which agrml

operations cryerce and ventre vearg in uwkich the
units are decommissinnad, and 4eca=ri1issicning
costs, and which faonq..me ths cume or qiffe-nsnt nyr-
bers, kinds, aud amaunts of fpels noroynit of gene-
rated power cin ho accomadicoel,

Both invsstor-swned and pun'icly mwnad prilfy
companies can Ue troeated, #41th he pronciny 4af.
ferences in tr>1trent of the pconemic perfnrgani ng

of the two types of utilities teing tay.:

o investor-owned utilities are assessed income
taxes, whereas puklicly owned utilities are not,

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

e 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 not be invcked, whereas such considera-
tions do not 3pply to publicly owned utility
organizations.

Features and Canzbilities of VENTURE

The annual cash flows treated by VENTURE, in-
comes and outlavs during a venture year, inclune:

revcmpes fram s2lag of electric

pawer,
“operating casts,
mairtenance costs,

)

(]

°

o capital recovery sinking-fund deposits,

o decommissioning sinking-fund depusits,

¢ decommissioniae osts,

® rea%lurns on capital investments, including work-
ing capital,

e income {or losses) resulting from actial sal-
vage values for depreciable investmants, which
differ from salvige values estimated for in-
come-tax depreciation purposes,

e capital gains (or losses) arising from sales of
nondepreciable capital investments,

o frderal, state, ind local income tax paymants,

e rfederal, state, and local invesiment tax cred-
its,

e state and loc2! property tax payments,
state and local sales or qross receipts taxes
cnllected,
state and local franchise tax payments,

‘asurarce preniuns, incliuding premiums for pub.
Tic Tiability, husiness intarruption, compre-
hensive crime, venture property damage, emplny-
ee berefits, workmin®s compensation, and spe-
cial hazards insurance, and



e expenditures for fuel.

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

The annual revenue from sales of electric power
is computed as the product of the teotal electric
power generated by generating units that are opera-
tional during the vear and the unit salec pric2
during that year. The total eleltric power 2ome-
rated during a venture year is £oTputec as the suT-
mation of the products of the acminal prear ratines
and availability facturs for all uni!s-orerat'c’:‘
during that year. The nominal the-7al poaer of
each operating uni: i1s calculated by divi:ing its
nominal power rating Sy a unit thermal conversion
efficiency.

Aanual operating and maintenance casts and the
decommissivning casl for @acn 7enaraling umit ara
specified directly. Tne decomniss:aning cost ‘cor
each unit is associated with the ventyre year 1n
which that unit
of money to the venture is c3lculatold as tha s -re

is deramnissioned.  The annua' ¢ost
tion of the prodycts ~f tha fpansjang f Finaani=g
by bond sales, co—ron stock sales, ind prefarred
stock sales, and the intcrest rate pand t3 bon?
purchasers and ratac of ratgyrn rocoives Ry co=nan
and preferre? stsouholders respectivery,  dnnyal
capital recovery sirsing-fund derasits €:- cach
depreciabls inve<taont ard nocom™icgronian <inting.
fund deposils for each anerating cret <re 130y~
Tated bty using the cauted annual ¢nst o ~cnoy
the venture in the s andard =arrer,  Thy delieci-
able capital to be recovored is nasically the aic-
Mt d salvane

fer *nce between t=2 original nd oo

vaiuas of the dapreciable invs, =eat, D4l C1n ow
increased by n a~sunt sufficient %o arsyre that
the purchasing poaar of the gri2inmy! anyasinent
value is recovered. ‘ipndaprecvabie “aywsteonts 2re
recovered by sile af the inves*~ent;, and warking
capital is recover-d intact is 1 mat-ar € cyurse,
Inceme {or 1n-325) resu'ting fram d-fteronces
in the actual salvage values and z=e <alvane va'.es

estimated for computation uf deprocistion a1'owari-

ces for income tax purposes for depreciable inyest-
ments are computed as the difference botween the
artual and estimated values and can be neqat‘ve.
The incase [ar loss) acsociated with each depreci-
able investmant ig assigned to the venture yedr
during which that investment is aclually salvaged.
Taxable capital gains for losses) arising from
saies of nanieoreciable investments are computed as
the prodict of the difference between the origina!
cost of tkc investments and their sales prices and
3 fraction of the capital gain or loss, which is
3patifiad a5 lavable according to the current tax
Yiss. Thz canttal gain {or loss) associated with
2421 roynlepracaable investment s assigned ta the
vanture year i1 which that investmenl is disposed
of.

Annuyal state und loca! property taces can be
assessed az1inst the totai of either *he depreci.
1%ad or umrarachated depreciadble capital invest-
mant an force gfuring the venture year, the tcta!
nonden-ac i shla capital investTent in force Juring
the year, an! *he wcrking caniial for tirat year.
The tax 1552-57ants sre computed as the products of
the cureeioonling tax rates, assessed valuation

Tiltlers, «niIhoZ2p De g-eater than one to permis

tia3ticn 2T acpreciateqg values, and the values of

the rap:tal ‘avegtmonts. State and local! franchoeso

tax pay-ents r2 Zomput:d as the produzis of fran.
znise tax ritas and directly specified franchice
tav base-.

Arny3) fudtic Tiability | business interr ntsae
cordrakhpnsive Imime

ind special hazaris ins.rice

pme=iumy arae otacificd directly.  Annual workman's
crmensgrint Ind 2amployae benafits insyrance oro=-.
s are calcu’ated as the or-tutts of the correc.
cund1a3 insurance rates and the total anrual Day.
ro 11, Annual peaperty damaas ynsurance pUamigms
ire 2aleualate:! 35 the symmatinn of the pragucts of
rarrespontiva fasyrance watas and the tata’ nf the
nondecr-: s gnd the tata! of eithe~ the Arpreci-
a.2% or tow rmardenperisted deproaciabin cagital ine
jingtments "n force Jduring tho venture vear.

the rimbor and tydes of fye'!s for nach opera-
ting uect 2an ke specified, The amounts of carh

vyel rejurred by each operating unit per unit of



wiermal enerqgy 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 energy liderated in that unit
during the venture vear muliinlied by the summation
of the products of the amounts of each fuel re-

Quired by that unit per unit of thermal energy and

the cost per un’t 2¢ that fuel. The tntal annual

expenditure for fuel is the su-mation of the annual
expenditures far fuel for each generating unit that
is operational 4uring the venture vear.

The tasic tax:1's incame “~r 3 vanture year is
computed as the 1!1-Sraic sum af the fallowing an-
nual quantitiaes for tast year:

[ ) total revenye from sal~s of alectric power
lra . tive),
depreciation allowance !regative),

e difference betuoen rstimyted and actual salvage
valyes for depreciable investments salvaaged
during your ‘proitive i€ 1ztul! salvage valus
greater than estimitesd, reqative otrerwise),

® portion of return af :nvested capital which is

interest (negative},

operating cnsts ‘nenativel,

maintenance o95%s ‘reqalive),
state and local proparty taxes paid during year
(negative),

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

o state and local sales taxes paid during year
(negative!,

e decomissianing costs incurred Juring year
(negative),

e portion of capital jains ‘or Insses) from sale
of nondeprec-ible assats aurirn vedr which is
taxable [positive if 52in, neaative if loss),

® insurance premiums (nugative),

o expenditures for fuel (ncgatiyn),

State and local incom= tixes 2314 during year are

At tae

income taxy»s can be

subtracted from federal tasahie income,
option of the user, frdera)
subtracted from ctate ard/ar !scal taxable incomes,
and/or stats income taxes can he suvtracted from

Tocal taxable

—

incame and/or vice versa.

Annual federal, state, and local income tax
Tiabiiities 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-
ly from income tax Tiabilities.

Arbitrary distinct values can be specified for
all the economic parameters for each <nvestmant,
venture year, operating unit, fue’ type, etc.,
where applicable when desired. When less detaiied
treatments are acceptable, values comon to all
investments, 2ad/or venturz yrars and/or aperating
nits and/or fuel types can be input for an arbi-
trary subsets of the economic paramerers. The re-
qui;ed dita irput can be reduced significantly in
this manner,

Two methods can be invoked by the 4ser of VEN-
TURE for computation of depraz:ation 1'lowances far
income lax purposes, tke straignt-line method and
tne sum-of-years'-digits method. The first methnad
is simple and easier to understand and the s~cond
method provides more realistic acceleratvd dap-aci-
ation during the 2arly portion of the servi-t 'jfe
of a depreciable investment. The use of these two
methods is widespread and the simple formuias for
the depreciatisn allcwance factors will not be dn-
rived hcre. The depreciation allowance for eacn
deprecianle investment for eich venture year is
computed as tha product of the depraciation factnr
for that year for that investment and the divfer-
ence betwren the original valye 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
intended to apply:

e <cingle, arnual, discrete, end-af-year,
e single, annual, discrete, beaginning-of-year,
® equal, semiannual, discrete, end-of-year, but



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

aar,

® equal, quarterly, discrete, end-of.year, but
not beginning.of-year,
e equal, quarterly, discrete, beginning-of-year,
but not e.d-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 =qual, 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 nature of VENTURE
should, however, make it easy to introduce alterna-
tive discounting schemes. Tha discourting formulas
arc easily derived and will not be reproduced
here.

the usual fashion to compute the discount factors.

The cust of monev to the venture is used in

A simple iterative root-finding techniqie, the
requla falsi method, which requires two <tarting
values for which the function vonture worth ruct
have cpposite signs, is cvsed 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 +aw input data,
e venture worth and annual and cumulative dis-
counted venture profits or losses,
o levelized unit electric power cost, and
equivalent fixed-charge rate where apolicable,
@ detailed tables of input data and intermediate
computed results, including all cash flows and
discounted cash flows.
PROGRAM INDEXER
INDEXER was developed to antomate the process
of computation of values of cost indexes used to
convert estimates or known vailues 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 informa-
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-
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
facivity or one of its suhsystamc or compounents, 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' ndex for a specifind
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. We have adopted the latter method of express-
ing the value of a cnst index. Under this canven-
tion, a value greater tkan 100 for a cost index
corresponds to an inc:iease in cast for the item
represent2d by the cost index relative to its cost
cduring the refcerence 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 snpplied 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 vaiuves
represent the time crpendences of the component
items wﬁich 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 medifies
that value to account for the effect of changes in
productivity and is usually applied to craft labor
hour ly wage indexes, engineering and design cost
indexes, operatfion and maintenance cost indexes,
etc,, we refer to as a productivity factor. Pro-
ductivity factor values greater than one, corres-
ponding to increases in prnductivity, may arise as
a result, e.g., ¢f the introduction of superior
techniques, new machinery and equipment, or exper-
fence acquireZ 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, corresponding to de-
creases in productivity, may result, e.g., from the
introduction of more restrictive work rules through
the collective bargaining process by agreement with
craft, operating and/or maintenance unions, or from
‘the introduction of more restrictive work rules
and/or design restrictions mandated by regulatory
bodies for reasons of construction, operating,
and/o~ maintenance personnel hgalin and safety,
public health and safety, and environmental protec-
“fon.

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

fndex 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 corrasponding set of
arbitrary weighting factors to be associated with
an arbitrary time frame. Monthly, quartarly, and
yearly index values can be easily added to the data
base provided for INDEXSR or provided as input to
INDEXER.

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

Monthly, quarterly, and yearly index val-

arbitrary sequences of 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.
values are computed as averages of the correspound-

L

Quarterly and yearly composite cost inde.

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 in the data base or pro-
vided as input are automatically assigned to the
correspond ing months,

The user-specified weighting factore 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
derendences of the values of the component cost
indexes tnemselves.

The reference time frames for any or all com-
ponent cost indexes for which values are cortained
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. Eich 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 ractor values can be
specified for any or all of the component indexes
used to compute a composite index, and for the ccom-
posite index as w211, for each month in the period
for which composite index valucs are to be com-
puted.
DEXER.

We illustrate the computation of composite cost
fndex values by giving the formila for a monthly
composite 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 hy IN-

1
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where:
Ic Mk " monthly composite index value for kth
| Mt ]
month,
lc R = reference findex value for composite

index (different from 100.0 only if
the reference time frame is to be
altered),

pC.k = composite index productivity factor

vaive for kth month,

Hn.k* - nth component cost index weighting

factor value for k*th month,

nth montnly component index value for

kth month,

nth monthly component index value for

k*th month,

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

X
-
]
-
~
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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 values include:
® an automatic echo check on raw input data,
® any part of the data base for INDEXER, whether

or not used in computing cnmposite index val-

uves, at user option, and

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

Data Base for INDEXER
The number of component cost indexes for which

values have been included in INDEXER's data base fis

e e e e

now 40C and new ones are being continuallv add-

ed. Sources of the compgnent cost index values or

cost data from which they have .zen der ived include

the following:

¢ Bureau of Labor Statistics, Wholesa'c Prica_
Indexes,

® Bureau of Labor Statistics, Monthly Labor Re-
view,

e Bureau of Labor Statistics, Employwent and
Earnings,

o McGraw-Hill, Chemical Engineering,

e McGraw-Hill, 0il and Gas Journal,

@ McGraw-MHill, Engineering Naws-Record.

The reference time framz 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. This includes
a majority of the cost indexes covered by the data
base. All other indexes for which valuas are in-
cluded in thc data base have a: reference time
frames the reference time frames associated with
the raw data. We have rot hesitated to fill i.
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 .lanu-
ary 1970, to May 1977.
troduced, component indexes, the perind covered
extends past May 1977,

of component

Ffor some, more-recentlv-yn-

In other cases, reporting
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 recources pe'nit, The data base is
presently slanted toward, e.g., construction, oper-
ating, «nd maintenance costs conversions for pro-
cess indistry and cneray-related facilities, sub-
systems, and components, but could be enlarged to
cover, e.g., general manufacturing and the service
industries. We feel that the dat. base for INDEXER
represeris a uniquz compilation of cost "ndex data

not readily available elsewhere to the public.
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