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Accomt Structure Treated BvCAF’ITAL

The subsystms, co~onents, and subcontracts

that make @ ttw facility *se capital cost is

being estimated can be grouped in d semi-arbitrary

anner by the user of CAPITAL and assigned to dc-

mmts that carmtitute the entities with which CA?-

ITM associates costs. Exh account can be identi-

fi~ by ~ account n~er, associated u~th an arbi.

trary *scrtption of the items included in the ac-

cwnt, ● .g., auimnt, mat?rials. or craft labor

tasks. The account tiWiI?O system has the fol-

l~ing fe3tdres:

● Cach ~~ount hm consists of six t--digit

nmbers, separated by decimal points, with esch

t--digit tier corresmnding to an account

level and with the highest (]owst) account

level correspming to the first (last) tm-dl-

cjit number.

● [f :@ accotmt numbpr’1 hdw the SWR? first n

.Zxt-digl: nurrbers. but the (n+l)s: ard su5se-

Gwnt !i~-digit nuzbers are lero for one of thfi

two dcc’mnts, then that account IS included in

the .hf?r as a subacccunt.

%is )crtun: nunh=riag ;ystcm 15 vwy flex~bte ~nd

TIL-IU V ,3:crqtiate a!.mst my bredk,fi,wn of IIWS?

my Cons:ru::im p~oj~ct. Am e<ample of t% ac-

count wm?”lng sy~tem is presentrd in Table 1.

TMLE I

EX&~LE jF ACCmJIJT W71JCTURE TREAT[D gy ~?[;AL

kroi,flt Chxcriptio{ of Item I?cluded In
~~n~tir Acc~unt.—— — — -— ——. -

?4 Electric p!dnt equimnont
za.f)l %Itchgc]f
p’$.gl.~1 Grwrator C!rcul:s



W user designates a semf-arbitrary subset of

ttw retire set of accounts as base-level accounts

fw uhlch basic cost data are to be supplied and

basic cost estimates are tc be ccnmuted. No dc-

camt designated as b3se-level can be contained In

abother base-level account. tiver, not all ac-

emnts designated as tasc-l?vel accounts wed be on

the sam lev~l. This fnvolves ?he tacit ass~~tior

that costs for all t% item conta~w! in h:,:lJer-

lewel accounts are to 5e !r~,?d. W 3v3ilz5!e

cost data may. of cotirfe. be in unlu~e? fcm~ or if

nay be convenie~t to Iu= cssts ig 3cce~t3klc 10SI

In accuracy is involved.

The user can also cesigId:s se.vil ?r:~!~ary

subsets of the entire tet cf .~ccouncs 1$ S=wlry

bccount subsets. for each sumnwy account the

costs associated with aIl ba%e-level a::oults cm-

tained in the sumary ~cco.~fit ~re SI;-W-.? ..4 Z.j-tt-

ed. Base-1evel iccounts can se des.~~l!t.?? as ;fi-

Mry acco-mts.

Feat,mes a~J C!:.?bill!ios nf r:m’r::—. —

Llevm cost cJteqw12s dre aL5cIc Ia::7 -:n ?ach

base-level account:

● factory equlpen:,

● spares,

o site materials,

● enginewing and fcsi~n,

● Inspection md test :nq.

o craft labor. nhir$ c~n 5? fJr:he~ ;Ivl:pg Into

individual cr3f: l~?r *,~s;,

c equtpm~t md !rl~:7~-tltVI,





panies.



the organization makinq tnc investment. For many

utility organiz~tions this m+ans that the fixed

charge rate prob~hly should not be used in assess-

fng the economic viability of entire aGner3ting

plants. A more detailed descript~on of the fixed

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

appliedto electric utility ventures has been pub-

Itshed by Jaws.
(4)

Investor-ouned utllitfes are assessed Incom

taxes. whereas PUEIICIY owned utilities are not,

investor-om?d utilities finance power plant

venturec by a combination of debt and ectulty,

whereas publicy owned power plant ventures are

wholly debt-financed,

the stze and profitability of Investor-ofied

utility organizations are assumed to be suffi-

ciently great that imnediate advantage can be

taken of all income tax credits, e.g., arising

from {nvestment taR 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 apDly to publicly owned utility

organizations.

Features and Czp?bilities nf VENTIME—

The annual c~sh flows treated by VENTURE, in-

comes and outlay~ during a venture year, inclune:

●

●

●

●

o

●

●

o

0

●

●

●

9

●

●

rp,~~nlps frg~ Sz!es Cf c!e:tri: p~der,

‘operating cJs:s,

maintenance costs,

capital recovery sinking-fund deposits,

Cl=ecomissicning s’nkiaq-fund dep:]slts,

deccmissim!~q :OS!S,

rPturns on capital investments, including work-

ing capital,

income (or losses) resultinq frofn act’)al sal-

vage values far dcpreciahle investments, which

differ from sal~~ge values estimated for in-

come-tax depreciation purposes,

capital gains (or losses) ~risin~ from sales of

rwf?depreciable cloital inve~tments,

fqdpral, stat?, md local income tax paynmt;,

federal, state, lnd local investment tax crect-

its,

state and IOCJ1 oroDerty t]x payments,

state an,j lmll 531CS or gross receipts

collectr:d.

State d~d 10CJI fr~nchisc tax paynents,

tJxPs

Isurallcc Drellm:, lnciuciinq ~remiums for plIh-

Iic IIabillty, ~uslness interruption, c~r~-

hegsihe cri~e, venture proprrty damage. mp!ny-

ee belefits, workn~n’s co~ensation, and tpc-

Cfd? h~z.jrds i~suraPre, and



ces for home tax purposes for dwecfabk fnwt-
wnts are coquted as the difference b-tueen the

afltual Snd estimated values Snd Can be Wqat ’ve.

The tncgrre (W !OSS) associated with each depreci-



L-l energy supplied to that unit and the unit

cost of that fuel can be specified. The amual

fuel cost for ench operating unit IS corput~d as

the total therm31 elerav li5e-3Leci in that unit

&rfng the ventur~ vcar mlti~lied by the sw’mmation

Of tM Products of the &munts of each fuel re-

quired by th3t unit Per unit of themmal energy and

the cost per unit CIc t?at f,~el. The total anngal

●xpenditure ‘or fJCl i> the <umation of the annual

●xpenditures fnr f~~] for each gen?rati:lg mit that

Is operat~onal ?tiricq the vmtum vear.

The basic t3x:’,’c incmn~ ‘?~ a vmture year is

c-ted as t?e j!~--braic 5UI of the following an-

nual quantit+e~ f~r !h:c yelr;

s

●

●

o

●

●

●

o

0

●

●

●

o

state and local inron: t-x=.s PIIj ,!,ring yplr are

sllbtracted from federal taxable incomo. At tnr?

option of th~ user, frd~r31 incnne tax,~s can be

subtracted from state anl/or !ocal t~~~ble inconos,

dnd/or stat~? income tax~s can >? ~:jotrlcted from

local taxable incmv an4/or vice versa.

L___ —-–. . .—_-

hwwal federal,state, ad local incme tax

liabilities are calculated as the products of the

corresponding tax rates and the federal, ;tate, and

local taxable inccanes for that venture year minus

federal, state, and local investment tax credits

applicable during that venture year. Federal,

state, and local investment tax r-edits granted

during a venture year are cmuted a~ the products

of the corresponding tax credit rates and specified

fractions of depreciable capital investments rn~de

during that venture year and are subtracted direct-

ly from inccm+ tax liabi~itiss.

Arbitrary distinct values can be specified for

all the economic parameters fw each ~nvestmwt,

venture year, operating unit, fue’ type, etc.,

dlWe applicable when desired. Aben less detai”ierj

treatments are acceptable, v?lues ccmnon to all

investments, rj/or ventllre y?ars and/w oDer,]t.ing

Jnits and/.3r fuel typ~s can !)I!input fpr an arbi.

trary subjet~ or the economic p~ramecers. The re-

quired d~ta inout can be rechced significantly in

this manner.

TW methods can be invokod by the ,jser of VEN-

T’Wf for computation of rieprec?aticfi I!lwances for

incom Lax purposes, the stral~n~- line nethod and

tne sum-of-yesrs ’-digits method. The first mPkkOI

is simple and rosier to underst~r,d and the s?cori

method providPs more rp~listlc acceler,l;,-fi II,ID-SCI.

atiom during the ?arly oortion Ot the Servi; ~ !ife

of a depreciable investment. The use of these ttio

wthods is widespread and the z~mple Formuias for

the ctept,rciatiorlallcwance fm.tors WII1 not be d?.

rived here. The depreci~ti9n dllowance for e?cn

depreciable inve~tment for eich vent,ure ye3r is

computed as the product of the dcpreci,jtion factor

for that year for that invest~mt and the rtiifer-

●nce betwom tho original value of that investment

and its estimatrd salvage value.

Seven methods for discounting cash flows are

available to the user of VENTG?E. They are icier,ti-

fied by t% t~e of cash flow to which they are

Intended to apply:

● Cingle, annual, discrete, end-~f-v.ear,

o single, annual, dlscrcte, beginning-of-year,

● equ’al, semi.3nnual, discrete, end-of-year, but



not beg fnnlng-d ●w.

● qual, semiannual, jtscrete, beginning-of-year,

but not ●rid-of-year,

● qual, quarterly, discrete, end-of-year, but

not beginning-of-year,

● qual, quarterly, discrete, beginning-of-year,

but not e.ld-of-year,

o uniformly distributed throughout the year.

Treatment of equal, discrete, montl.ly cash flows

was not included in VENTURE becau:e the differences

between discounted uniformly distributed cash flows

and discounted squal, discrete, monthly cash flows

Is generally not significant. Recause.there is an

Infinity of nonuniform continuous cash flow distri-

butions, no attempt was made to address discounting

of such cash flows. The mdular nature of VENTURE

should, however, make it easy to introduce alterna-

tive discounting schemes. Ths discour.ting formulas

arc easily derived and will not be reproduced

here. The CWt Of money tO the VentUre iS L,ed in

the uSual fashion to compute the discount factors.

A simple iterative root-finding techniqi?e, the

re~J~a falsi mothocf, which requires two %tarting

values for which the function vcntcre worth rl~st

have c@posite signs, is used to find level ized pclw-

er cost. The calculations involved are essentially

the same as for venture worth c]lcu!ations when a

constant sales price for electric power is speci-

fied. The function venture worth has only a single

root .

The output provided hy VENTURE includes the

follchfing options:

o an hnediate echo cneck on raw input data,

o venture worth and annual and cumulative dis-

counted venture profits or !osses,

o leveli:ed unit electric power cost, and

o equivalent fixed-charge r~te where applicable,

● detailed tables of input data and intcrme~iate

computed results, including all cash flows and

discounted cash flows.

PROGRAf4 INDEXER

INDEXER was deve!oped to mltomate the process

of computation of vallues of cost indexes used to

convert estimates or known vallles.of capital. oper-

ating, maintenance, production, etc., costs for

Coweptual m Proposed, conventional or advanced-

technology facilities, subsystems, or components

valld for one time Interval or point in time to

values valid for another tima Interval or point in

time. The use of such indexes allows cost lnforma-

tlon, which may have been laboriously developed for

one time frame, to be transformed ,masily to provide

useful cost estimates for an~ther, usddlly later,

time flame, witimut 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

ciata.

Basic Definition~

In discussing the capabilities of INDEXER, h)e

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 {t5 51u!3systsw or canpunen!s. 2

unit. of a raw material, a manufxturpd product, a

unit of labor, a plant mainten~nce or operation

activity, etc., relative tG its cost for some re-

ference time or during some reference time inter-

val. The value of a COSL Index for a specified

time fr,ww is usually exprecsed as the ratio of its

cost during that time frame to its cost for tbe

reference time frame rr as this r~tio multiplied by

100. We halve adopt~d the latter method of express-

ing the value of a cost Index. Under this conven-

tion, a value greater t+an 100 for a cost index

corresponds to M inc:-ease in cost for the item

represented by the cost index relative to its cost

during the reference time frame. A value less than

190 corresponds tLI a decrease in cost.

We refer to a cost index included in the data

base for INDEXER or supplied by a user as a compon-

ent cost index, although such indexes may thein-

selves have been coclputed from many more basic cost

indexes. A weighted, normalized sum, whose values

represent the time dependence of the cost of some

como~ite item relative to its cost for some ref2r-

ence time frarw?, of component indexes, whose vai(les

rePreSent the time d~pendences of the component

items which make up the composite item in the pro-
,

portions indicated by the weighting factors, all
—.—— ....—-— -. .——



Wlatlve to the same reference tfme frame, we Call

a cfxmosite cost index.

Adl\ isor of a cost-tndex value, whtch rmdifies

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,

●tc., We refer tO aS a PrOdlJCtiVity faCtOr. Pro-

ductivity factor values greater than one, corres-

ponding to increaser in productivity, may arise as

a result, e.g., tf the introduction of superior

techniques, new machinery and equipment, or exper-

ience acquired in the design, engineering, and con-

struction of similar items or projects in the past,

or to the Introdtiction 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,

imd/o- m~intenance personnel neal:h and safety,

public health and safety, and environmental protec-

ion.

Features and Cao?bil{ti~s of IIIDEXER———

The user of INDEXER defines a composite cast

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 tJy the user and a corresponding set of

arbitrary wejghting factors to oe associated with

an arbitrary time frame. Monthly, quart?r!y, and

yearly index values call be easily added to the data

base provided for INDEXFR or provided as Input to

INDExER. Monthly, quarterly, and ye~rly index val-

ues, any or all at user option, can be comp’Jted for

arbitrary sequences of months, quarters, or years

within the time period covered by the component

cost ir,dex values included in the data b,jse for

INDExER or provided to INDEXER by the user as in-

put. Quarterly and yearly comoosite cost inde~

values are computed as averages of the correspond-

ing c~oslte cost ~ndex mnthly values. Monthly

conwsite cost index values can be computed using

any mix of rrxmthly, quarterly, and yearly component

Cost index values because quarterly and yearly com-

pOfV31t cost index values in the data base or pro-

vided as Input are automatically assigned to the

corresponding months.

The user-specified weightfng 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, f.e., month,

qUdrter, or ye3r, during the per;od. The automatic

updating of weighting factors is based on relative

changes fn the costs of the component items that

make up a con’postte item as indicated by the tfme

de~endences 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 dtita base or are supplied by the user and/or

for comDutcd co~gsite indexes can be arbitrarily

altered by the user hy providing nelw reference io-

dex values for the component cost indexes whose

reference time frames are ●,o be altsr~fi ?nd/or the

compo>ite cost index. Each new reference ,,iil~eis

then divided into all the ;ndex va’!ues for the ap-

propriate index. Default values of 100.0 are oro-

vided for all reference index values in INDEXER.

Arbitrary productivity factor values can be

specified for any or all of the comDonent indexes

used to compute a composite index, and for the ccm-

P05ite index as well, for each month in the period

for which composite index values are to be com-

puted. Defdult val,Jes of 1.0 are su>plied by IN-

OEXER.

We illustrate the computation of composjte cost

index values by giving the formula 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:



“ unk* fiz “’
“nktpn ~)~(1 M,n,k*’pn,k) ‘M,n,k

~lUn,k* ‘1f4,n,k/pn,k)/lH, n,k*/pn,k*) lR,npn,k
mm1

where:

lC,M,k

lC,R

‘C,k

u
n,k~

%,n, k

I H,n, k*

lR,n

Pn,k

pn, k*

N

monthly cowosite Index value for kth

month,

reference Index value for Compostte

Index (different from 100.O only if

the reference time frame fs to be

altered),

composite index productivity factor

value for kth month,

nth component cost index weiahting

factor value for k*th month,

nth monthly component index value for

kth month,

nth monthly component index value for

kath month,

reference value for nth comoonent

Index (different from 100.0 only if

reference time frames are to be al-

tered),

nth component index productivity fac-

tor value for kth month,

nth component index productivity fac-

tor value for k*th month, and

number of component cost indexes used

In definining composite cost index.

Simpler formulas apply if computation using con-

stant weighting factors is sp~cified.

The types of output provided by INDEXER in ad-

dition to computed composite index values include:

● an auton,atic 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

● only that part of the data base for ItlDEXER or

conponent 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 comuonent cost indexes for which

values have been included in INDEXER’S data bate is
L._—...—-— . ..-——.—. —... .- -.--———Aw—— -

now 4UI end neuones are bcfng conttnuallv add-

ed. Sources of tk cowwnent cost index VI!L?S or

cost data from which they have ,wen derived include

the following:

@ Bureau of Labor Statistics,

Indexes,

● Elureau of Labor Stat~st{cs,

view,

o Bureau of Labor Statistics,

Earntngs,

Wholesa?e Pric?—.

Monthly Labor ~-

Employtent and

o NcGraw-Hill, Chemical Enqineerinq,

o McGraw-Hill, Oil and Gas Journal,

o McGraw-Hill, Enqineerina N?’ws-R?cord.-—

The reference time frame for all the component in-

dexes covered by the data base for which the raw

data were available in that form, or for which the

information necessary for conversion of the rak

data to give index values corresponding to that

time frame was available or could be accurately

estimated, is the average for 1967. This includes

a majority of the cost indexes covered by the data

base. All othpr indexes for which values are in-

cluded in the data base have a; reference time

frames the reference time fr:mes associated with

the raw dzta. We have cot hesitated to fill iI

small gaps in the data base by interpolation or

estimation. The period covered b,y the data base

for the maJority of the component indexes is Janu-

ary 1970, to May 1977. For some, more-recent iv-l:-

troduced, component indexes, the Deriod covered

extends past il~y 1977. In ntber cases, reporting

of component iodex values was not instituted lJntil

after January 1970, and, hence, values from January

1970 are not available, ‘We plan to update and add

ValUeS for new cc~onent indexes to the data ba>e

as time and resources pe:,nit. The data base is

presen+.ly slanted toward, e.g., construction, oper-

ating, ,u;d maintenance costs conversions for pro-

cess indjstry and allergy-related facilities, sub-

systems, and components, but could be enlarged to

COver, e.g., general manufacturing and the service

Industries. We feel that the r!?+, base for INDEXER

represprts a unique compilation of cost ‘nclex data

not readily available elsewhere to the public.
#
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