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L. D. Reynolds? B .  E. S r i t e t  

The CONCEPT eanpu-ter code package was develope& t o  pro- 
vide conceptu-al c a p i t a l  c o s t  e s t ima tes  f o r  nuc lear  and f o s s i l -  
fue l ed  power plani;s. Cost, estimates can be mad-e as a func t ion  
o f  plan-t; type, s i z e ,  l oca t ion ,  an.d date of ope ra t ton .  Output 
lnclud-es a deta.i led breakdown of the es t ima te  i n t o  d i r e c t  and 
i n d i r e c t  cos t s  a.ccordf.ng to %he USAEC account ing system de- 
scribed i n  document FJLTS-531.. 

Cost models a-re c u r r e n t l y  provided f o r  s i n g l e - u n i t  Pim, 
Em, and.  coal-  and o i l - f i r ed .  p l a n t s .  Work i s  i n  progress to 
provide c o s t  -rr!odels for s i n g l e - u n i t  I-IT(:R and gas - f i r ed  plants 
a.nd fo r  two-unit p l a n t s .  

Keywords : capital cos t s ,  power cos t s ,  power plant  
economics. 

IMTRODUCTION 

E l e c t r i c  utili.-ties now kiaxe an unprecedented nmiber of power p l a n t  

t3rp"s a v a i l a b l e  t o  meet growing energy requirements,  and. the to t a l .  c o s t  

Y o n .  any bfpe of power genera t ion  depends g r e a t l y  on t h e  c a p i t a l  cost of 

t'ne power p l a n t .  This i-t; e s p e c i a l l y  t r u e  f o r  nuclear. plants being planned 

a t  t h e  present t i m e ,  s i nce  about 75$ of the energy cos t  xi1.1 be due t o  
f ixed  charges on capi ta l  investment.  The selec-Lion of a p l a n t  which w i l l  

provide t h e  most economic generat  ion of e l e c t r i c  energy, while  complying 

w-ith envirorunen-tal requirements,  w i l l  be inf luenced  by marly f a c t o r s .  

Thus, accurate estimates of cap i t a l .  costs are essenti-d i n  c0inptUri.n.g the 

economic meri.ts of d i f fe ren t ;  types of power p l a n t s .  

-%Reactor D j - v i s  i-on, O a k  Ridge Nat ional  Zabomto-ry . 
?Applied Science I)epari;rx?nt , Computing Technology Centeer. 



2 

Three computer prograns,  Ghich are r e f e r r e d  t o  as t h e  CONCEPT pack- 

age, have been developed zt Oak Ridge National Laboratory (OFU'JL) and. the 

Colaputing Technology Center ( C K )  . This computer package i s  deslene6 t o  

provide a r a p i d  ncans of  es kimating I"ut,ure c a p i t a l  c o s t s  of d i f f e ren - t  

p l a n t s  under various s e t s  of econor1ii.c and t e c h n i c a l  ground. rules. For 

a p p l i c a t i o n  i r _  system ex-pansion stutii.es, these c a p i t a l  cos t  e s t h a t e s  

should be based on t h e  s p e d i f i c  l o c a t i o n  amd. opera.timi.; 6ate being -on- 

s ide red .  This reqirj-res an unders'iandinq oi' -I;r.enr:s i n  cost. components, 

such as l a b o r  rates, l a b o r  p roduc t iv i ty ,  and mterj.al..  and. equipment 

p r i c e s  as a func t ion  of l o c a t i o n  and t ine.  However,, cost  es t imates  pro- 

duced by CONCEPT a r e  not  intended as substi t i>.tes for d e t a i l e d  c o s t  es' i i -  

ma.tes f o r  s p e c i f i c  p r o j e c t s .  

ThTs report descrYnes t h e  second. gcnera:Lion i.n t h e  development or' 

the CODTCEIT package,+(- colzsisting of t h r e e  sepa ra t e  computer ni-ograns as 

i l l u s t r a t e d  in F i g .  1. The CONTAC auxi_l.i.a:ey p rogrm,  described. i n  Appen- 

d i x  A ,  i s  used t o  read cos t  model data f o r  t h e  var ious types of plail-ks 

from punched. cards and to generate  data Tiles on magne-tii: t a p e .  The 

COD?LAM auxiliary program, descr thed j-n Appendix H i  i s  used to read h i s -  

t o r i c a l  d a t a  for m a t e r i a l s  a.nd l a b o r  c o s t s  ai; rrarims S.ocations from 

punched cards and t o  cene ra t e  d a t a  f i l e s  on a second magnetj.c 'capc. The 

two auxiliary programs, CONTAC and. CONIUM, are  i rqmrtan t  p a r t s  of t h e  

t o t a l  CONCEPT package and must be used to generate ,  update, or modi-fy 

t h e  d a t a  f i l e s  stored. on :-mgneti.c tape.  The main body of t11j.s r epor t  i s  

devoted to the CONChTT prograq, which i-etyi-eves COST model- d a t a  and hi.s- 

t o r i ca l -  cos t  data from t h e  two previously geiie;.ai;ed. magnetic tapes and 

generates  cos t  es t imates  based on t h e  ground r u l e s  specri.fied by t h e  user 

a t  program execu-Lion tirrie . 
?"ne program are  w r i t t e n  i n  FORTRAN I V  Cor t h e  IBd 360 c l a s s  of 

machines. Less than  1.50K of  compute- core are requi-red for any one of 

t h e  t h r e e  programs. Computer time requi:ed f o r  a, s i n g l e  c o s t  calculat;i.on 

i s  dependent on t h e  complexity of  t i le case,  b u t  avera.ses cn ly  a few 

seconds. 

-X-Previous work i s  documented i n  R e f s .  1. t o  3 .  
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CONCEPT I1 

F'ig. 1. CON,JC.[i:.PT I1 package. 

The procedures used i_m CONCEPT are based on t h e  assmpt ion  that any 
c e n t r a l  s t a t i o n  power plant of the s,m~e type LnvolTres approximately the 

::am? iriajor c o s t  component:;, r ega rd le s s  of location os date oP i n i t i a l  
opemt ion .  
be establ ished-  as a funl-tion of time, l o c a t i o n ,  and p l a n t  tme and s i z e ,  

R cos t  e:;%hate f o r  R reference case can be adjusted to fit any case of 

i.ntere:;t. 

Pievefore, if? %he treiirls or" these maJor c o s t  cornponefits can 

?'he a p p l i c a t i o n  or t h i s  approach reqxires a d e t a i l e d  c o s t  model for  

each p l a i t  type at a re ference  condition and the de temina - t ion  of' the 
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cos t  t r e n d  r e l a t i o n s h i p s .  

l a r g e  effort i n  t h e  continuing deve1~oFmen.t of' t h e  code. 

The generat ion of these d a t a  sets comprises a 

The cos-t model fcr each type or" p l a n t  3s based on a d e t a i l e d  c0s.t 

e s t ima te  f o r  a r e fe rence  p l a n t  a t  a designated time and ?.oca-i-ion. 

e s t h a t e  includes a de ta i l ed  breakdown of eazh cos-t account i n t o  c o s t s  

f o r  equipment, I.abor, and m a t e r i a l s .  

n e t i c  t a p e  by t h e  a u x i l i a r y  program CONTAC, descr ibed i n  Appendix A. 

Each 

?"ne cost models a r e  s t o r e d  on mag- 

D a t a  t h a t  r e f l r - e t  h i s t o r i c a l  t r e n d s  i n  economic f a c t o r s  (such as 

l a b o r  rates and p r i c e s  of m a t e r i a l s )  €or 23 l o c a t i o n s  a r e  s to red  on a 

second rnagrietic t a p e  by the a u x i l i a r y ~  program CONTAM, descr ibed i n  Appen- 

d i x  B .  CONCEPT uses t h e  d a t a  stored. i n  t'nese Y1i.storic.d cos t  d a t a  f i . l e s  

t o  c a l c u l e t e  cos'c indexes f o r  t ransla 'c i lx  the (cost model d a t a  f rox  t h e  

base ( o r  reference)  time and l o c a t i o n  t o  t h e  s e l e c t e d  t h e  and locati-on. 

Data de f in ing  e s c a l a t i o n  r a t e s  f o r  equipment cos t s  and product i -vi ty  oi' 

craf-t l a b o r  a r e  stored. in a BLOCK DATA subprogran. 

The input, t o  COTJCEPT consis-ts of the n e t  plz~,nt, el.ectrica1- zapacii;y, 

p l a n t  '~y-pe, p l a n t  l o c a t i o n ,  da t e  of beginning of design end construc-tion,* 

d a t e  of commercial operat ion,  I.engt'n of  workveek, a:nd i n t e r e s t  r a t e .  Any 

consta.nt,, va r i ab le ,  o r  c o s t  a r r a y  stored on bine  cost rtodel tap" or i n  Yne 

R M C K  DATA su'nprogram can be a l t e r e d  by input, op t ion .  

escal .a t ion r a t e s  c a l c u l a t e d  by t h e  code i"î or. d a t a  s t o r e d  o;i t h e  histori- 

c a l  cost data -tape can be overridden by input  opt ion.  Thus contingency 

c3.ses can be  examined wj.?;h a minimum of e f f o r t ,  and. t h e  cos t  model. can be 

a l t e r e d  a-L execution tir.e t o  t a k e  i n t o  aceaunt  known cos-bs o r  fac tors  t ha t  

a f f t c k  thc design of t h e  pJ-an-t, such as sejsmic pi-oblens o r  a .va i lab i l . i ty  

and type of h e a t  sink. 

- 
Ln add-ition, t h e  

As an examp1.e of t h e  procedui-ec described. above, sup-nose a cost es- 

t ima te  f o r  t h e  year 19'71 i s  avai1abl.z f o r  a l G O C ~ - M N ( e )  PIWR p l a n t  l oca t ed  

on a s i t e  near FSiddletown,t a.nd a cost estimate for 1980 i s  desii-ed f o r  

- 
+Beginnri.ng of design and cons t ruc t ion  i s  defined as -31c da-te the  

order i s  placed for t h e  nuclear steam supply system o r  Yrie Foss i l - fue l ed  
stesm g e n e r a t h g  equipment. 

hlddlei;own rep resen t s  the USMC stanaard h y p o t h e t i c a l  site &e- 
sc r ibed  i n  the AEC Guride _ _  f o r  Economic .... Evaluations of .. Nuclear . Reactor 
P l a n t  Designs .L' 
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a corresponding p l a n t  l o c a t e d  on a. simi.lar s i t e  bu t  near another city. 

Die new e s t h a t e  Ls obtained by adjusting f a c t o r y  and s i t e - r e l a t e d  cos t s  

for t h e  Middletown p l a ~ f ;  by the r a t i o s  of the  p ro jec t ed  1980 cost indexes 

f o r  the new ciky to the 1-971 cost indexes for Middletown. 

The technique of-' sepa.rrating .tAe plant cost i n t o  ind iv idua l  components, 

app!-y'ing appropr i a t e  cost ind.excs , and swming t h e  ad jus t ed  components i s  
t h e  basic - too l  used in CONCEPT. 

nique i o  presented in Fig .  2. 

of' time and location are i-equrimd. 

costs of ecpipi-nent, 1.abor, and materi-als. 'Die equipment cost  indexes are 

calculated.  from f u n c t i o n a l  relations, and the labor cos t  indexes a r e  cal- 

culsted f r o m  b a s i c  pa,r.;ltmeters, which Lnclude wage r a t e s  for the various 

A schematic i l l u s t r a t i o n  of t h i s  tech- 

'I'l..ree sets of cost indexes as func t ions  

TTriese indexes a r e  used t o  a d j u s t  t h e  

ORNL-  D W G  72-7298R 

3 I SUM TO 

TOTAL COST 
- ADJUSTED - 

I 

Fig. 2. Method used to a d j u s t  base costs i n  CONCEPT. 

- ... 
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ASE COSTS TO 

LABOR AND MATERIALS 
COST DATA FROM DATA 
F I L E S  AND CALCULATE 

5. ADJUST 2-DIGIT-LEVEL 
COSTS TO DESIRED 
LOCATION, DATE, 

6. CALCULATION ESCALATION 
DURING CONSTRUCTION 

7. CALCULATE 3 4 

9. CALCULATE CONTINGENCIES 
AND SPARE PARTS. 

---T--- 
4 1. CALCULATE INDIRECT 

COSTS, EXCEPT INTEREST 
DURING CON STRUCTI 0 N . 

+ I 
--1 

(2. SUM A L L  DIRECT AND 
INDIRECT COSTS. 

13. CALCULATE INTEREST 
DURING CONSTRUCTION. 

L I 

i4. SUM A L L  COSTS. 

1 
15. PRINT REPORT OF COST / ESTIMATE (DETAIL \ OPTIONAL WITH USER). 

Fig. 3. COIVCEP'I' - general flow of ca1culztions. 
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I n  blinck. 3 each of the two-digi t  d i r e c t  cos-L accounts ( e . g . ,  accoun:; 

‘These costs a r e  ca l cu la t ed  by 22) i s  seal-ed t o  t h e  s p e c i f i e d  p l a n t  s i z e .  
usim; matkematical mode1.s t‘nat def ine zach two-digit  accouni; d.i r e c t  cos t  

f o r  t h e  reference p l a n t  as a f m c t i o n  of s ize .  These sca l ed  two-digi t  

amount  d i r e c t  c o s t s  (call-ed. base costs) foi-m t h e  b a s i s  €or a l l  d e t a i l e d  

c o s t s  e s - t h a t e d  i n  succeeding calcul.ations . The ii-na,l. d i r e c t  cost e s t i -  

mates (block 8)  a.re made by successively adjusi;:i.ng t h e  base ~os’ is  by use 

of cos t  indexes and mul.i;i.p3.iers devel-oped. f m m  the cos-L rnodel. The op- 

t i o n a l  input  f e a t u r e  permits t h e  use r  t o  speciyy adjustments 7.n a d d i t i o n  

t o  those  developed. by t h e  code. In general, adjustments j.n I.:ost model 

d a t a  should be made a t  t h e  most d e t a i l e d  acc0un.t level ( threc- ,  four-,  

o r  f i v e - d t g i t  account) of block (. The only exception i s  a change a f -  

f e c t i n g  ;m e n t i r e  two-digit  account, which can be made by changing t h e  

c o s t  model d a t a  a t  t h e  two-digi t  account l e v e l .  

I n  ‘03ock 4 t h e  h i s t o r i c a l  c a s t  d a t a  are retrieved, m-d c o s t  indexes 

a r e  ca l cu la t ed  f o r  adjus.i,ment of c o s t s  to t h e  specil”iet3. I_oca.tion and Tor 

p r o j e c t i o n  of c o s t s  t o  t h e  s p e c i f i e d  d a t e s .  Tkis step u t i l i z e s  the his- 

t o r i c a l  data s t o r e d  on magnetic t ape  by the  CONLAM auxil-iarry program and 

d a t a  s t o r e d  i n  the BLOCK DATA subprogram. 

I n  block j each two-digi t  account di-rect  cost  es+,ri.rra.tc i s  f i r s t  di.- 

vided i n t o  t h r e e  components : equipment, l abo r ,  and iiiaterials. ‘ . k e s ~  

lhree  components of each t w - d t z i t  account a r e  then  e s c a l a t e d  to the  

s . t a r t i ng  d a t e  and ad jus t ed  for l o c a t i o n  and length of workweek. Cos-i;s 

of equipment, and ma te r i a l s  are t r e a t z d  by mul-L-Lpl..y~.ng by t h e  r a t i o s  of 

t h e  p ro jec t ed  cos t  indexes for t h e  selected.  l o c a t i o n  m d  time t o  t h e  c o s t  

indexes f o r  the cost :aociel l o c a t i o n  and tinze. Labor cos t s  are t r e a t e d  

i n  a simi1h.r nanner and, i n  add i t ion ,  a r e  adju-sted f o r  difyerences i n  

p r o d u c t i v i t y  and overtime charges.  ‘This step u t i l i z e s  t‘ne cos t  inr5.exes 

calculated.  i.n block 4. 
I n  .block 6 t h e  three components of each Lwo-dl.git account; are esca,- 

l a t e d  from da te  of start of  design ai& cons-i.ruction t o  d a t e  of comriercial 

operat ion,  i f  thi-s opt ion T w a s  s e l e c t e d  by t h e  usel-. This opera-ti-on re- 

quires a cwnulktive cash fl.ow curve for each two-digi t  accou.nt. A s  wi%h 

o t h e r  cosl; lriodel d h t a  used i n  CONCEFT, t h e s e  curves are  stored on t h e  

c o s t  rnodzl t ape  and. a r e  a , l terable  durj-ng execut ion.  



9 

I n  block 7 ,  the th ree- ,  four- ,  and. f'i.ve-d.fgit account cos t s  are cal- 

culaLed from t h e  t h r e e  corflponents of t h e  two-digit  accou.xlt costs from 

blocks 5 and 6. 
f r a c t i o n  of each two-dAgri.t accourlt cost  component (equ.i;pment I labor ,  and 

m a t e r i a l s )  t o  t h e  appropr i a t e  -tkiree-digit account. Four- a,nd f i v e - d i g i t  

aceax l t s  a r e  similarly a l l o c a t e d  as f r a c t i o n s  of t h r e e -  and f o u r - d i g i t  

account cos t  components r e s p e c t i v e l y .  It i s  a t  t h i s  level Y n a t  t h e  cos t  

model can l o g i c a l l y  be modified t o  reflect design d i f f e r e n c e s  between t h e  

base plant and .the p l a n t  of i n t e r e s t .  

zone, s e v e r a l  of t'ne four-  and- - f ive-digi t  accounts might be rincrcased t o  

include t h e  e x t r a  cos t  of a d d i t i o n a l  concrete  and r e i n f o r c i n g  steel. Any 

change -to a h ighe r - l eve l  account (except .Lo a two-digi t  account) must be 

a,ceorrtpa,nied by c o n s i s t e n t  changes t o  the  su-baccounts of t h a t  account . 

'&lis c a l c u l a t i o n  uses cost model d a t a  -that allocate a 

For example, i n  a h i &  seismic risk 

I n  block 8 t h e  adjusted t h r e e - ,  four-, and f i v e - d i g i t  account c o s t s  

Y r o m  block 7 are strm-ed to the two-digit account l e v e l .  
- I n  block 9 contingencies and. spare  p a r t s  are calculated f o r  each t-wo- 

d i g i t  account, us ing  methoas s i r n i h r  to tLiose recormended i n  NJs-531 .4 

These items a r e  calcu.lat;eri as percentages of corresponding two-digit; ac- 
coullt c o s t s .  

In block 19 dl d i r e c t  costs are surrcriled, including contingencies and 

spare  p a r t s .  

I n  block 11 a l l  5.ndirec-i; cos t s ,  except i n t e r e s t  duri.ng constr-uction, 

a m  c a l c u l a t e d  i n  a manner similar t o  the recorn-end-ations in NUS-531.4 
Cost a.2lowances are incl.udcd Tor cons t ruc t ion  f a c i l i t i e s ,  equipment, and 

sei-vices; for. engineering and. c m s t r u c t l o n  management se rv ices ;  and fo r  

o t h e r  1.nliscellarieous :item suxh as taxes and insurance during const-mction, 

s - ta f f  tvainirig,  plank s t a r t u p ,  owner 's  gene ra l  and admin i s t r a t ive  se rv ices ,  

and allowances -for l i c e n s i n g  act iv it les  and pre1imi.nai-y i n v e s t i g a t i o n s  and 

stu.d.i.es. 

some o f  the cos t  a l lomnces  ::ecomnended. therelin a r e  lower than a c t u a l l y  

experienced d.iJir.iIig recent, years. Hence, t h e s e  i n d i r e c t  cos t  allowances 

ha-ve been rev-?sed. upward as shown later i n  t h i s  r e p o r t .  Illdirect cos t  

d a t a  can be a l te red .  at program execution time, i f  des i red .  

I n  block 13 a l l  direct and indirect ;  cos t s  are summed. 

However, USAEC Report ?JUS-531 was publ-ished in ear l y  1.969, and 
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I n  block 13 i n t e r e s t  during cons t ruc t ion  i.:; calcul8,t;ed. This s Lep 

u t i l i z e s  t h e  same cumul.ative cash fl.ow curves a.s -Lhe escel..at-i.on c a l c u l a t i o n  

discussed i n  b h c k  6.  
in'ie-resl; c a l c u l a t i o n s .  

'lhe user may speci-fy eYchcr simple OT coinpound 

I n  block 1.4 all. c o s t s  are s m e d  t o  give t h e  t o t a l  cap7S.ta.3. c o s t  of 

t h e  s p e c i f i e d  p l a n t .  

Zn block 1 5  t h e  f i n a , l  cost r e p o r t  i.s pri .n-ted. .  ! h e  a m u n i  of  d e t a i l  

i s  op t tona l  w i t h  the use r ,  a l lowing e i t h e r  a om--page swmna~y a.i Yhe two- 

d i g i t  account level. o r  a ml.'iipag? d e t a i l e d  l i s t i n g  at t h e  three-,  four-, 

and IYve-digit l e v e l s  including man-hour es t imates  and a t o t a l  emulative 

cash f h w  curve. 

COST MODELS FOR RE:F'EHK:NCE PTAWS 

CONCEPT provtdes c o s t  models t o r  s i n @  -uni.t PbIR a.ild RVR nuc lea r  

plants and coal-  and o i l - f i r e d  f o s s a  p l a n t s .  

d a t a  f o r  t h e  reference PWR 121-an-L awe ?.isted en Appendix A, and t h e  output  

for example problzm I.., di-scussed I.atel7 i n  this r epor t ,  1-eproduces t 'n i s  

c o s t  model. A chori ce of run -o f  - r i v e r  cooling, n a t u r a l  drar^-t, cool. ing towers, 

or mechanical d r a f t  coo l ins  towers i.s avai.l.a,ble Cor. a l l  p l an t  types. Work 

i s  i n  progress 'io provide cos t  iilodels f o r  si.n$k-u X%k; and. %as-fired 

p l a n t s  and f o r  -two-imj.t pl.a.ni;s . 

The dei;e.iled COSL model 

Tne p resen t  c o s t  models were ile?rel.oped. Troiri i-nves-tilieiii; cos t  s t u d i e s  

and deta.iled c o s t  es'Limates for hypo the t i ca l  l O O O - M h ~ (  e )  pl.anl;s which were 

prepared. for the T J .  S .  A t , o r n i c  Xnergy Conunission hy United &ii;inecrs & Con- 

s t r u c t o r s ,  'The hypo the t i ca l  p l a n t s  zre ;._ssu.uied ;Lo be loca ted  at Llie 

AEC Mid.d.letown s i t e ,  w h i c h  i s  desc-rtbed i n  considerable  c l e t a i l  i n  t h e  A%1C 

guide f o r  econoinic evaluation." 

including an adequate supply of coo l ing  wa,ter, low populat ion densi. i;y, 

s a t i s f a c t o r y  t r a n s p o r t a t i o n  f a c i l i t i e s ,  and suC:CicS.eni I-a,boi- supply Tor 

a 40-hr workweek. 

to be provided w i t h  ?'{"E' cooling water, and pla,n-i;s ustng cool ing  -Lovers 

are designed f o r  70°F wet bu1.b temperatiire. 

This site j.s favorable  i n  d l  r e spec t s ,  

PLa.nts using run-of-r iver  cooling systems are assumed 

?"ne two-digi t  account d i r e c t  c o s t s  f o r  'Lhc reference plants or ,  a 

funct ion of p l a n t  s i z e  are descr ibed by equa,i;ions f i L t e d  to cos t - s i ze  



sca].i.ng c~rjves l i k e  those shown i.n P'ig. 4 f o r  PhB plants. 
and equat ions are esti~:ia-t;ed- -to be r e p r e s e n t a t f v e  of c a p i t a l  c o s t s  f o r  

u n i t  s izes  in the range from 500 t o  about 1500 NN(e) and. should be  used 

w i t 1 2  care outsid-e this rsiige . 
-vary as a function of pl-ant type m d -  can be a l t e r e d  throu.gh bile optional 

These curves 

The coef f ic ien- t s  & f i n i n g  t h e  ecpuations 

input  da-tcz s t r w m .  

Each t o t a l  two-digit d i r e c t  c o s t  account i s  divided into equ.ipment, 

I.abor, a d  materials components u.s tny  r e l a t i o n s h i p s  calculuatea b y  t h e  

w d e  Yrm. t h e  d-etailed ctlis'ts tncluded in t h e  cost model. m e s e  r e l a t i o n -  

sh ips  are assumed t o  be in5.epnden'G of p l a n t  s i z e  in the present vers ion  

of Yne code. 

calcu1a.-Led iii a shj.la:r rnanner a l s o  using re lat ionships  developed fror;?. 

cine c o s t  model. 

The MOXT deta.iled t h m e - ,  :foLiin-, m d  f i v e - d i g i t  costs a r e  

%ne c o s t  :morlel for each type of p l a n t  inwludes d is t r i tuu t ions  of Labor 

a.nd matertals . 
base cost:; to o.t;her loea-triona amd for progect ing costs i n t o  -Yne f u t u r e .  

These are used. in c a l c u l a t i n g  eosi; I.ndexes for  a d j u s t i n g  

GRNI.-DWG 72-13374 

.. ...... 

500 io00 2000 

UNIT SIZE [MW(e)]  

Fig. 4. Cost ; - s ize  rel-atj~oris f o r  PW vlants (early 1971. b a s i s ) .  
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??ne c a l c u l a t i o n  of i n t e r e s t  and e s c a l a t i o n  during c o n s t r u c t h n  r e -  

quires a cash flow curve f o r  each two-digrit account.  

cash i"low curves f o r  each cos t  model i s  stored on 'che c o s t  model t a p e .  

Typical curves Tor nuclear  p l an t s  are i l l_us t ra ted-  i n  Fig.  5 .  These cash 

flow curves a r e  assmed to be ayproximately t h e  same for all. similar 'iype 

power p l a n t s  and, l i k e  t h e  o t h e r  importa.nt parameters,  can be cha.nged 

w i t h  t h e  op-Liona,l. input f e a t u r e .  Tbe curves a r e  normalized, so the range 

f o r  both axes i s  from zero t o  one. 'The o r i g i n  corresponds t o  t h e  date 

of p l ac ing  t h e  o rde r  f o r  t h e  nuclear  s t eam supply sys.Lern ( o r  f o s s i l -  

fueled s t e a q  gene ra to r s )  . Approxkfiate1.y 0 . 3  on the  a b s c i s s a  corresponds 
t o  t h e  da'be of issuance of cons t ruc t ion  p e - m i t  and start of a c t u a l  con- 

s t r u c t i o n ,  and 1 . 0  corresponds t o  date of commercial. ope ra t ion .  

A se t  of two-digi-i. 

I n d i r e c t  c o s t s  (accounts 91, 9 2 ,  and 93) a r e  assumed to be functiorzs 

of t o t a l  phys i ca l  plant, d-irect c o s t ,  iriclinding allowances for spa re  pmks 

and cont ingencies .  

and the c o e f f i c i e n t s  a r e  s t o r e d  wit'n each cos t  model-. 

Equat,ions were f i t t e d  to the curves shown i n  P ig .  6, 

'The cost, model Tor each type of p l a n t  also includes d e f a u l t  values  

f o r  s e v e r a l  parame.teI*s, f a c t o r s  for calcul .a t ing allowances f o r  spare  p a r t s  

and contingencies,  a t a b l e  of i n t e r e s t  r a t e  as a func t ion  of -ti.uie during 

t h e  desigil and cons t ruc t ion  pei-io&, c o e f f i c i e n t s  f o r  caicu1a:i;int: escala-  

t i o n  of labor and m a t e r i a l s  f o r  t h e  base cos t  model, an army de f in ing  

t h e  number of accounts,  and 'mlj1.e~ of account hea,di.ngs. 

ORNL-DWG 70-15076R2 

I 
v, 5 0.6 

LAJ > 
tl 0.4 a 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
DESIGN AND CONSTRUC I-lON PERIOD 

Fig. 5. Two.-dj.yit account cash f l o w  curves. 





A?.I d3,ta i n  t h e  cost rnodel..~ ca'ri he a.l.tereii temporari2.y at grogran 

executS.on time through t h e  o p t i o n a l  input Pea';urc. This importaRt Pea.- 

t u r e  i s  discussed i n  greatei-  de t a i l .  l a . t e r  i.n -the sec t ion  on da . ta  inpini; 

and is i l l u s t r a t e d  i n  the  example Groblcm s e z t i o n .  Permamiit xodi7l"ica- 

t i o n  of cos t  inodel &ita j.s xconipl lshed through use of t h e  C O X Y " C  au.xt1- 

i a ry  program described in Appendix A .  

COST INDEX DATA 

H i s t o r i c a l  cos'i &-La f o r  l a b o r  atnd rriateri.a.l.s f o ~  2C) U . S .  c i t k s ,  .'ivio 

Canadian c i t i e s ,  and one special. sii;e are s t o r e d  on xagnetic: t a p e  by t.he 

CONI1AM awcilliary- program descr ibed -i.n Apper?d.ix B. 

i l l u s t r a t e d  on t h e  map i n  F ig .  ' 7 .  These d a t a  consist af ca,.ns~ti*u.ction 

l a b o r  rates and materials costs Cnat ai-e r epo- t ed  monthly for 22 c i t i e s  

ii? Engineering News-Xecord' and ca l cu la t ed  cos t  d a t a  f o r  t h e  A E C  hypo- 

the t i ca l .  Middletown si-te, making a t o t a l  DY 23 I -ocai ions.  It i s  a l s o  

p o s s i b l e  t o  e n t e r  cos t  d a t a  Cor ot'nev. loca-ii.ons on-Lo [;he t a p e  as the  cla-'sa 

becorne a v a i l a b l e .  

These l o c e t  ions are 

The l abor  cost d.ata cons i s t  of hour1.y rate:; (incLuding f r i n g e  bene- 
f i t s )  f o r  16 c1.assifications of  c r a f t  l a b o r .  The ma,te:ciais cos t  d a t a  

c o n s i s t  of market quotat ions f o r  seven classificaiioiis  of' clate;-ials. The 

presei?i; t a p e  includes approximatel-y 12 years of hist3ric;i . l  cos t  data t a k e n  

from I Enp;heer.ine News-Record __I_-._ begin:nlng wT-Ui 1960. 
allocated foi- 30 t h e  en%r ies  and s e v e r a l  hlrndred loca-ti.ons. The &ta 

are normally t a b u l a t e d  a t  six-month i n t e r v a l s ,  but  any tint 5nterva-i can 

be specri.fi.efi. 

'The tape has space 

"he cost  d a t a  are r e t r i e v e d  from tile h i s t o r i c a l  d . a t a  t ape  by 'Lhe 

CONCEPT program and.  a-re  used, a long witii t h e  ai.s-tribut;ion of c r a f t s  a,nd 

maLer - i a l s  which are incI.uded i n  t he  cost; model for each type of p l a n t  an6 

prodiictiLvtty and. ( w e  h h - e  data, t o  c a l c u l a t e  cos-i; indexes f o r  a d j u s t i n g  

capital costs a t  t h e  Middletown s i t e  t o  c o s t s  a t  any of the othei- 22 c j - t i e s  

and t o  calculate e s c a l a t i o n .  

The productivity- of c r a f t  l a b o r  i s  difficult -io def ine  and, i n  prac- 

t i c e ,  v a r i e s  significafit2.y n o t  only couni;ry--.wide bu t  *v j i th r i i i  a single l o -  

cale, d.epeilc3.i.ng on f a c t o r s  such as t h e  general  econolyy, p r o j e c t  I-nanagei-nen.t, 



1 ATLANTA 7 CLEVELAND 43 MINNEAPOLIS 19 SAN FRANCISCO 
14 NEW ORLEANS 20 SEATTLE 2 BALTIMORE 8 DALLAS 

3 BIRMINGHAM 9 DENVER 15 NEW YORK 21 MONTREAL 
4 BOSTON 10 DETROIT 16 PHILADELPHIA 22 TORONTO 
5 CHICAGO 1 1  KANSAS C i i Y  17 PITTSBURGH 23 MIDDLETOWN 
6 CINCINNATI 12 LOS ANGELES 18 ST. LOUIS 

Fig . 7. Clties f o r  which h i s t o r i c a l  l abo r  and n a t e r i a l s  c o s t  de t a  
are s t o r e d  in COBCEPT. 



l a b o r  r e l a t i o n s  , :ob condi t ions,  a v a i l a b i l i t y  of equipment , and 1.7ea-tlner. 

Hence, no attempt was made t o  iiid.ude p roduc t iv i ty  f a c t o r s  f o r  t h e  nommJ- 

40-hi- workweek, e i t h e r  as a f u n c t i o n  of locabion o r  as a func t ion  of t ime. 

However, input  da-La -to a d j u s t  p roduc t iv i ty  c a n  be provided by t h e  use r  xt 

problem execution t ime. 

F i g i r e  8 shows an estimate of t h e  e f f e c t s  of sus t a ined  overtime on 

the e f f i c i e n c y  o r  productivj.ty or c r a f t  labor. The lower curve i.s stored 

i n  t'ne code i n  equation form arid, along w i t h  oveT-i;.ine m L e s ,  i s  used t o  

a d j u s t  labor cos t  indexes when overtime i s  s p e c i f l e d .  The d a t a  shown i n  

Fig.  8 are based. 5.n p a r t  on information presented i n  Refs. 7 and 8 .  
Data a r e  incluiied i n  the BLOCK DATA sub;orogram for e s c a l a t i q  equip- 

ment cos-ts a t  historica.1- r a t e s ,  o r ,  a l t e r n a t i v e l y ,  -the u s e r  nay s p e c i f y  

o t h e r  e s c a l a t i o n  r a t e s .  'l'here a r e  no provi-sions f o r  r eg iona l  o r  ci.ty-'co- 

c i t y  adjustment of c3s ts of -manufactu;-.ed equipment - '1b.L~ approach should 

be v a l i d  t o  a f i r s t  approximation, s ince  t r anspor t a t ion  c o s t s  usual.ly a r e  

a small part of t h e  t o t a l  cos t  of Ynz p l a n t .  

55 
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WORKWEEK ( h r )  

b f f e c t s  of sus t a ined  overiirne on p r o d u r t i v i t y  o f  site labor. Fig. 8. 
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A more deta,ril.ed treatiilent of the  a.nalyL1.cal method used in CONCEPT Is 

presented- below. Yke rr1athe:r.atica.l eq-u-ations are presented. for those who 

wi.sh $0 understand. thc  b a s i c  riiethod. and as an a i d .  f o r  us ing  s p e c i a l  op- 

t l o n s  e M o s t  ot‘ f3ij.s discussrion j.z concerned w i t h  ’&e e x t r a p o l a t i o n  of 

base costs (or r e fwenee  costs) t o  o t h e r  s i z e s ,  the adjus’iment of costs 

f m m  a. base y - e a r  and base loca t ion .  to a new year and new I-ocation, the 

p r o j e c t i o n  of cos t  ind-ex data, t h e  escalati-on of costs c3iir.ing t’ne design 

and. cons.txuct ion period, and- the  c a l c u l a t i o n  of  i n t e r e s t  during constl-uc- 
’ci ori . 

‘The two-digit account d i r c c ’ c  costs f o r  the base cos t  mod.& are scaled 

by- ~ q i m t l o n s  t h a t  d.esr3rLb.i)tl: t’ne cosl;s as a i?Llnc-t-ion of plant capac i ty .  
These eip;s.t;iona a:re of the  € o m  

w1iej:”e C is the c o s t  eor~ponen.t for each two-6igri.t a,ccoinzt d i rec t  cost a t  

the base year aiic7. base location and E’ is a f a c t o r  calculated. f r o m  cost 

model.  d.a-t;a and is  used- f o r  d iv id ing  the  costs i n t o  t h e  -th:ree corfiporlents 
a t  the two-digit accouril; 1-evel.. 

j 

j 



Each €ac to r  .E'. i s  cal-culated a s  
J 

where C i.s t h e  cos t  of' equipment, labor, ,  o r  m a - t e r i a h  for j = 1, 2, 3, 
r e spec t ive ly ,  at t h e  Lwo-digi-i accovnt I.eve1. f o r  tiie base cos t  model ai!d 

C I s  t h e  t o t a l  cos t  of t h e  two-digi t  account f o r  t'ne base cosk model. 

The base c o s t s  C 

j b  

b 
and Cb are stored o n - i h e  cos t  model tape. 

The c o s t  index daLa discussed in Ya.e previous s e c t i o n  o-f t h i s  report 
j b  

a r e  used f o r  ad jus t ing  t h e  subdivided c a p i t a l  costs from t h e  base t ime 

and base I.ocation t o  c o s t s  a t  o the r  c i t i i es  and f o r  e s c a l a t i n g  cos t s  t o  

ot'ner yea r s .  'The historri .cal  da t a ,  except l abo r  prod-dctivitg,  are exrtraFo- 

la ted exponent ia l ly  by the l'ollowi-ng equation: 

I = c (1. + P)y-yf , 
f (4) 

where I is a projec-ted cos t  index f o r  the y e a r  Y f o r  each of t h e  'c'nree 

cost components of each two-digi t  account, Y i s  a reference year  for h i s -  

t o r i c a l  cos t  i.ndex d a t a ,  slid. C and a r e  coe€f i c i en t s  e i t h e r  r e t r i e v e d  

frorn t h e  cos t  model or the BLOCK DATA subprogram, suppl ied by the use r ,  

o r  de-temiined by r eg res s ion  a n e l y s i s  of ;-aw d a t a  re-Lrieved from tiie iiis- 

- b u r i e d  data t ape .  Normal. c a l c u l a t i o n  of  C and E i.s f o r  one l o c a t i o n ,  

but t h e s e  coe f f i c i en t ; ;  can %e calcul.ated for one, two, o r  up t o  f i v e  lo- 

ca t ions  simultaneously.  Ii? this Ina.nner s e v e r a l  c i t i e s  can be combined 

via NAPELIST input, t o  o b t a i n  average r e s u l t s  f o r  a region r a t h e r  t h a n  for 
a p a r t i c u l a r  1-ocation. A more d-e-tailed d-escrj-ption of thi .s  procedure is 

presen-i,ed i n  Appendix C .  

f - 
f 

- - 

f 

- 

The equation f o r  p r o j e c t i n g  lhbo t- productri v i t y  indexes has -Yne f o l -  

lowing form: 

whcrc P i s  a pi-oductivity index i n  t h e  yea r  Y for the l abo r  component. of 

each two-digit a-ccount, Yb Is the base yea r  associated- with the base cos t  
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mod-el, and p and p, are c o e f f i c i e n t s  specif ied.  by the use r  a t  program exe- 

cu t ion  time. Default valu-es are p = 1 and p :: 0, so I.abor pro&uct iv i ty  

is  constant with t h e  zmd loca- t ion 1-mless otherwise specified. by t h e  user. 

b 
The suSjdi.vid.ed c o s t s  C calcul.a'ced by Eq. (2 )  fo:r the base yea r  Y 

j 
and. base loca.tTon a r e  adjusted. to cos t s  Cif f o r  a new year  Y and new lo- 

ca t ion  by using the c o s t  and produc t iv i ty  indexes ca l cu la t ed  by Eys. ('c) 
and ( 5 ) .  Equipment and material:; costs ( j  = 1 and 3 r e spec t ive ly )  are 

ca lcu la t ed  by Eq. (6) ami labor  costs (j = 2) 'oy Eq. (7): 

J S 

where I-? aild 1. are  cos t  indexes, P-* and P are labor product ivi . ty  indexes, 

and. B* and 13 are ?"actors %hat r e l l e c t  the c o n t r a c t o r ' s  ovi-rhead burden on 
c ra f t  l a b o r  for  the new year V 

l o c a t i o n  r e spec t ive ly .  

J .I 

a n d  ne-w l o c a t i o n  and base year Y, and base 
S 0 

S i t e  man-ho-i.ws I-T* for  each two-digli-t; accoLint are ca l cu la t ed  with t h e  

fol lowing eqti:ztiori: 

where C: i s  t h e  l abor  cos t  component f o r  each two-digi t  accoxrlt from 

Eq. (7) , Rx- i s  the  hourly wage ra'ce f o r  each two-digi t  accouiit and i s  
i d e n t i c a l  with t h e  cos t  irzd.ex Ig f o r  l abor  i n  Ey. 

den f a c t o r  Pn Eq. ('7). 
('0, and B* i s  t h e  bur-  

- 
If ar_ overtime workweek 2s spec i f i ed ,  the l abo r  costs f o r  each two- 

6ig i . t  accoui~i; are aciJusted by an ov-ertime e f f i c i e n c y  E and a11 average 

hou:rly wage rate ra:tio @, defined as 



and 

where W i s  Yrle t o t a l  wor?~deek i n  hours, 7 i s  a constani; deteminnrl  by 

f i t t i %  Eq. (9)  Lo t h e  ov-ert;kne ef:riclency curve i l l u s t r a t e d  previousl..y 

i n  Fig.  8, alid T i s  t h e  r a t i o  of -the hourly r a t e  f o r  ov-ertime t o  t‘nc 

hourly r a t e  f o r  s t y a i g h t  t ime. 

when ovei--tirne i s  spec i f i ed ,  t h e  lzbor cos t  romponen-t Cz,o and man- 

hours H* for ea.ch two-digit  accoun-l for  t h e  new yea r  and locati-on a . re  

calcula’ieb by modi-fyicg the s t r a igh t - t ime  cos t s  and man-hours, Eys. ( () 
and (8), as fo~.~.ows:  

0 

and 

Tne a n a l y s i s  desci’i-bed t o  t h j - s  poi.n’c i n  E q s .  (1.) through (10) and. 

(‘Ta) and (Sa) gives  t h e  direc-i; cos t  com-uonents a t  t h e  two-digi t  account 
l e v e l  f o r  t h e  i-nyut p l a n t  at %he year  of s l ~ ~ r t  o f  t h e  design and construc- 

t i o n  per iod,  Y . !The nexi; s t e p  i s  - l o  c a l c u l a t e  e s c a l a t i o n  during t h e  

cons t ruc t ion  period. The d - i r e c t  c o s t  coiiiponents, ecpJri-pment, l a b o r ,  and 

mate:rials, a r e  each escal.a,ted s e p r a t e l ~ y  Et t h e  Lwo-digit account l e v e l .  

The c a l c u l a t i o n s  are accomplished by dj-viding t h e  design and constmeti-on 

per iod i n t o  d i s c r e t e  .time s t e p s ,  eval-uating tine cash f l o : ~  f o r  each cos t  

componen-t i n  each tim step, and simnui.ng t h e  s-kepwise cash flows. Cmu- 

1al;i.Y-e cash flow C U T V ~ S  such as those  shown i n  F ig .  5 are  u’Lil.ized f o r  

def ining cash expenditures as a fuac:i;ion of ticme. 

S 

The escal.ated costs C?s;c of both equj-pment and inatei . ia , ls  (j = 1. and 
J 

3) are Po-itnd by rnultiplyj-ng t h e  c o s t s  C? a t  t h e  s t a r k  of c o n s t r i c t i o n  by 

t h e  r a t i o  o f  t1i2 average cost index I-?* durj-ng t h e  design and cons t ruc t ion  
J 

period t o  t h e  c o s t  i.ndex 1%- at the  s ta r t  of the &sign and cons t ruc t ion  

J 

J 
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per iod  , as f ol..lows : 

where 

ORNL-DWG 72-13376 

account 
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must be cons i d  eretl, as follows : 

where 

where P(y)  i s  t h e  p roduc t iv i ty  index for year  y and t h e  o the r  terns  &:re 

as defined f o r  E q s .  (11) and (1.2) 
The general  equations f o r  calcula-Ling t h e  three- ,  four-,  and rive- 

d i g i t  account costs, which follow, are appl.i.ed ei ther .  t o  c o s t s  C+ a t  

J e 
equati-ons f o r  end of cons t ruc t ion  are shown bel-ow; those for start of 

consti-uc Lion cos t s  are similw . 

start of cons t ruc t ion  Y o r  to cos ts  C-?+” a t  end of cclnstruction Y J . “he S 

and 

b7here p - X - ,  c** 
d.esign and cons t ruc t ion  l^or equipment, l abor ,  and- materia1.s ( j  = 1, 2, 

c;.;li-, and C+* are t he  cos t  components x’i the  end of 
J j , 3 ’  J Y ~  

and. 3) a t  t h e  ~ w o - ,  tiiree-, four- ,  and. f i v e - d i g i t  accolnn’i l eve ls ,  respec- 

t i v e l y ,  and F 

model data, which are used f o r  derinning t‘ne subdivided cos t  components 

a t  t h e  tlii-ee- , four-  and f i v e - d i g i t  account I-evels r e spec t ive ly .  

E’ 4-, and F’ are factors, calcul.ated fronl base cost J J 3 ,  j ,  JY5  
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and 

‘b 5 C 

‘jb,l+ 

F. -=“11-, 
J,> 

~ are cos t  ccmponents f o r  equipment, l abo r ,  whe r e  c jb’ ‘jb,3’ ctjbjl+’ ‘jb,, 
and nater ia ls  at the two-, ‘blxee-, four-, a-rd f i v e - d i g i t  levels, respec-  

t i v e l y ,  for t h e  base c o s t  nodel.. 

The d i r e c t  costs at  t h e  three-, four - ,  and r“ive-d.rigit account l e v e l s  

a re  now res-uuiliied t o  the two-d.igi-t account level. Spare p a r t s  and contin- 

gency allowam es  a r e  then  ca, lculated as percentages of equipl-nent and mate- 

r ials c o s t s  arid labor COS-LS foi- each two-dig i t  account and susruaed o-v-er a l l  

two-dig i t  d i r e c t  cos t  accaunts as r^ollow:; : 

.diere C and C a re  the total spare parts and contirigency allowances, k J 
res-?ectively, a n d  F and F .  are the m u l t i p l i c a t i o n  f a c t o r s  fo r  each two- 

j k J m 
d i g i t  tlccount . 

Indi rec- t  cos t s ,  except  i n t e r e s t  duririg cons t ruc t ion ,  are c a l c u l a t e d  

by ds ing  the  curves shown i n  Fig. 6. These curves are func t ions  of total 
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dii-ect cos t s  an13 ?lave t h e  fol.l.orsing gem-ra l  form: 

where Z i s  t h e  a,ppropA.a.-t;e d i r e c t  c o s t  s.iid. K, j., w, and T are c o e f f i -  

c i e n t s  evaluated~ by P i t t i n g  E q .  (23) t o  t h e  appropr i a t e  curve.  

7 % ~  t o t a l  ::ost I of i n t e r e s t  during corist,ruc’i,j.cn i s  calcnla’ied i n  T 
two p?.-t,s , i.nt,erest 011 two-digi t  account d i r e c t  c o s t s  and inke res t  on 

a s s o c i a t e d  ind jxec t  cos t s ,  as sho~wn in t h e  following procedvi-e . 
I n t e r e s t  I .  on each ’iwo-dlgit d i r e c t  cos t  account i i s  calcuI.ated as 

1. 

a. f unc t ion  OP t h e  cash flew of thaL account: usiilg nomal.ized -ash flow 

curves such. as those  i l lLustrated i n  F i g .  5. Consider t h e  normal.ized cash 

f l o w  curve shown i n  Fig. 10 for an account  i.. The cosi; AI. of i n b e r e s t  

p a i d  on an  amou~i-t of money C.T. (y) i n  time Ay 7.s 
3. 

1 1  

AI. 1 C . f . ( y )  1 1  R(y) & , (24) 

There C 

at ’~:‘une y, and H(y) i s  t h e  i n t e r e s t  r a h e  as a Function of time. There- 

f o r e  t h e  to ta .1  i n t e r e s t  paid on t h e  t o t a l  c o s t  C. of an account w i l l .  be 

i s  the total c o s t  of account i, fi(y) i s  a normalized cash flow i 

1 

ORNL-DWG 72-43377 

TIME 

Fig. 10. Cuxulat ive cash f l o w  f o r  a two-diglt-level accoun’i i (i.n- 
terest during c o n s t r u c t i o n ) .  



the  sum of AT ‘s  over the app l i cab le  time period., Ye - Y*. . %ne value 

f o r  Y* is, i n  geneml ,  equal  t o  Y - however, t h e  time per iods  f o r  t h e  

various two-dig i t  direct ,  cost  accounts ar-e not necessar i ly-  t h e  same. 

Hence t h e  design and cons t ruc t ion  per iod,  Ye - Ys, can be modified with 
a lead. t ime T for each a~coiaii;, which, in t h e  cos t  model i s  s e t  equal  

t o  zero fo r  a11 accounts except land. and special materials (accounts  20 

and 26). 
design and cons t ruc t ion  Y 

S ,  

~ O C I ~ W I G : ,  f o r  HER p l a n t s ,  a re  assume? -t,s be  bought one year p r i o r  t o  
commercial opem.tioll Y . The fol.l.owlng de.ve1opmen-t allows t h e  gene ra l  

inclusioii  of lead t h e s  &ere n two-dig i t  account cash f low can be modl- 

i’ied. through NAMELIST input  a t  problmz execut ion.  

of the t h e  per iods ,  

by the  fol lowing equat ion,  where T .  is equal- t o  Y 

i S1 

si s J  

A i  

Land. i s  assumed t o  be bought one year  priol-  to the  start  of 

and s p e c i a l  m a t e r i a l s ,  such as the hel im 

e 

The gene ra l  clef i n i t i o n  

f o r  each -t.wo-digit account i s  expressed ye - y-x. si’ 

- YzL: 1 e 

??le t o t a l  c o s t  of i n t e r e s t  fo r  each two-dig i t  d i r e c t  cos t  account 

i s  gj.ven by 

The i n t e r e s t  cai? be corrtpounded by sinipl-y add5ng t h e  cos t  of i n t e r e s t ,  

pi(y - m),  f o r  each /yy into t h e  swrunation. 

i npu t  d a t a .  

%is i s  an option v i a  normal 
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'The total. cost of i n t e r e s t  during consti-uction i s  

where f o r  s-irnple i n t e r e s t  

DR = R ( Y e  - YS> , 

a,nd f o r  compound i n t e r e s t  

ye--ys 5% = (1 + E) .- 1 , 

where 

nixnber oi' two-digi t  d i r e c t  cos i  accounts, I .  I and C .  1 are as defined pre- 

viously, and f i s  a m u l t i p l i e r  developed from -t'ne two-digit  account cash 

flow curves of F ig .  5, def ined as follows: 

i s  t h e  average i n t e r e s t  ra te  during t h e  period Y e - Ys, N i s  t h e  

- 

, 

where f.(y) i s  tine curmul.ative cash flow a t  year  y ,  Ay i s  a d i f f e r e n t i a l  

t i m e  period, and f i ( Y e )  and. f,(YS) - are cumulative cash flows a t  end and 

s t a r t  o f  const-ruction r e spec t ive ly .  

1 

Finally-,  a l l  costs, includzng costs of  land,  phys ica l  p l a n t  d i r e c t  

cos t s ,  spare  p a r t s ,  contingencies,  i n d i r e c t s  , and i n t e r e s t  diiring con- 

s t ruct ion, ,  a r e  totaled t o  give "ne to t a l -  c a p i t a l   COS^ of Yne p l a n t .  

DESCPX?TIOM OF CONCEAT MAIN PROGRAM AND SUBPROSRAMS 

A desc r ip t ion  of t h e  CONCEPT p r o g r m  i s  presented here ,  a,n? the am- 

i l ia ry  programs, CONTAC and CONLAFVI, are descr ibed i n  Appendix A and Ap- 

pendix B r e spec t ive ly .  



27 

All p r r 3 p ; i - m ~  and. sub-pr.ograsms are w r i t t e n  i n  FORTRAN I V  a% G or H 

level. for t he  1;fiird-generation class of machines, i nc lud ing  t h e  IBM 360/65, 
36~/75, anc~  10/0/91. 
seven szbprograms and r e q u i r e s  abou-t l50K of computer core. P r i . m q  in- 

put chta are r e a d  from pumched cards,  support data a r e  read f ~ o m  magne-Lie 

tapes  and the i3'u.t;p~i.i; :r;ipor-t; lis I l s t e d  by t h e  system printer-. FORTlWI 

J.iai;ings oT t h e  CONCEPT mai.n prograrr! and subprograms are included in Ap- 

peudrix D, and e x m p l e  output  i n  i l l u s t z - a t e d -  i n  the secticri on emnple 

problms - 
pTo;{Ta;lllS follow s 

~ ~ i e  CONCEPT program c o n s i s t s  of a main program and 

Brief de:;c-r-i.pt:ions of %he CDNCEPZ' rnairi  program and a l l  su-b- 



2
8
 

b 



other c i t i e s  (or s i t e s )  can be stuc'l.ried by adding labor and m a t e r i a l s  cost 

data -bo the  h i s t o r i c a l .  data  t ape  by use of t h e  C!0p&&d alJXi.lia;y prograin. 

C O N I 1  
- - 

Tne C O N I 1  subprogran cal.cul-a'ces the eoef-ficients C nnd € used. i.n 
~ ( 1 .  (4) for p r o j e c t i n g  c o s t  indexes  or l a b o r  and. rfisterials. CONI is 

called. by MAIN when e t tber  (1) a s%%e other than  M i d d l e t c j ~ ~ 1  is specified 

or (2) it; i s  d e s i r e d  t o  use raw data f o r  Mi.ddleto-;ai from the h i s t o r i c a l  

data tape rather than the base c o e f f i c i e n t s  s t o r e d  on the  cost  model t ape .  

%nis subprog~am, 2.71 eon.junct; ion with t,he subordirzate subprogram 

f 

FITS, se1'ves as a general. werighted I.easL-:;c~1mres f i t t i n g  rrou.tine f o r  a l l  

1ristorl.ca.l. l a b o r  a a d  i:lai;ei.ials cost d3.t.a. COI\III  c a l c u l a t e s  the eoefi'i- 

~clents  s.ssor::i.ated. w i t h  the escal .a t ion of materials and labor f o r  c-ities 

other than  Mid.d. le tova and fo:r Mid-dletown when s p e c i f i e d  by t h e  user .  

CONI1 r o u t i n e  i s  invoked by logical d e c i s i o n s  rcade i n  the M I N  program. 

Thi-s subroutine has -t;i?.e capac i ty  t o  evaluate average constants  fo r  eco- 

nomic regloris by wej.g?iting constants f o r  several- ba.ses and/or si:t;es as 
s p e c i f i e d  bjr the user. iike weight ing  of Locations is accomplished by se t -  

t i n g  inpu i; f lags  and reading i n  data. througn the NAMELIST option. Although 

t h e  labor and material.,.; cosl; data s t o r e d  on the historical tape cover a 

time range or" 1.960.0 tlirolngh i972.5, it i s  not necessary t o  use d l  the 

dat :~  in t2?ie ca lc1f ia t io ia l  pr.r;cedu.i-e The parameter ' ! I R S T  i nd ica t e s  .the 

beginning  of t h e  (3.ai;a used. 

read n e w  values of Y2'1XST'; i f  ~ 0 - t  impit ,  - the  value (1969.0) read from the 

cod; model- tape k r i l l  be u:;ed. f U s o ,  a iria.x.hmi year  res t r ic -Lion  can be 

input ,  YZ&T, which I i m i t s  data 1;o that a p p l i c a b l e  between YFLRST arid 

YLAST. The COILTI siubprograin h a i s  space reser-ved $0 eva1ua"ie escala2;ion 

c o e f f i c i e n t s  for each of  5eve-n two-dig t t  accounts and. can combine up , t o  

f i v e  bases nntl/or sites for regioartl c a l c u l a t i o n s .  

C O N I 1  i s  given In Fig. 1.2. 

The 

The 3lMELIS'I' i n p u t  allows the progran t o  

The flow d.iagr.an f o r  

Subprogrtun FITS perf'orrrls a l i n e a r  Least-sqimres f i t  on the l o g a r i t h -  

m i c  data s e t  generated i n  cal.J.ing s~foprograri COW11 and r e t u r n s  irifonna- 

t i o n  used i n  the  eva.1u:xt;j-cn of the  c o e f f i c i e n t s  for E(]. (4) ~ The f i - t t i n g  
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/ R E A D  RECORD FROM \ HISTORICAL L A B O R  AND 
MATERIALS COST MATERIALS COST 

C A LCU LATE 
AVERAGE 

COEFFICIENTS 

Fig. 12. Subprogram CONTI. 



and genera t ion  of t h i s  logari thmic d a t a  s e t  are explained .i_n greater d.e- 

t a i l  i n  Appendix C .  T'he fl.ow diagr,m f o r  FITS is shown tn Fig .  13. 

The subprogram COST supervises t h e  c.alculation of direct and i n d i -  

r e c t  costs f o r  t h e  : s p e c i f i e d .  plaiit. Tne subprogram generates a f a c t o r  

cos-t nodel [Eqs. (2) , ( 3 ) ,  and (15)-(20) ] and, a long with Yne subordinate  

subprogram CLKB, projects the historical- l.abor arid m a t e r i a l s  cos t  d.al;a 

t o  a,ppropriate years  and calculates indexes f o r  a d j u s t i n g  base p lan t  

costs. 

gram COT' COST l is shown in Fi-g. l)+, and t he  sequence of calculabions is  

described. below. 

The nomenclature f o r  COST i s  l i s t e d  i n  Appendix 3:. Th9 f l o w  dia- 

1. All v a r i a b l e s  a m  i n i t i a l i z e d .  

2. Each -i;wo-dLgit account d.irect c o s t  for  the base cost model case 

i.s scaled to the i.-ipu.t p lant  elec"crica2. ra.-ti.ng by Eq. (I) . 
3 .  Each two-digi t  account is  subdi-vided i n t o  equipment, Labor, and 

materials compoiients us?-ng ~ q .  (2). n e s e  cos t  components are propor- 

t ioiled as i n  the base cos t  model, al though t h e  magnitude m y  have been 

changed. by t h e  s i z e  adjustment tn step, 2.  

4. The two-digi-k account dliree-t; c o s t  components are ad jus t ed  for 

lociation and t h e  by ?-atioj-ng the c o s t  i.ndexes for  the 3.np-ut p l a n t  t o  the 

ORNL-OWG 72-13379 

CALCULATE CO E F F I C I EN TS 

.o 
RETURN 
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_I___.__I-.. 

CALCULATE THREE, FOUR, AN@ 
FIVE-DIGIT-ACCOIJNT COST 

C O M P O N E N T S  USING B A S E  COST 

___~ -I- ......... ___ 
SUM COSTS TO T H E  

TWO-DIGIT-ACC3UNT L E V E L  
BY SUCCESSIVELY SUMYINC; 

T H E  FIVE,  FOUR, E N D  

__ .... 

.... __ ....... 
CALCULATE CONTINGENCIES 

AND SPARE PARTS 

____--. 

I 

.... ____. t ..... __ -_ 
I N I T I A L I Z E  VARIABLES 

.... 

CAILCULATE TWO- DIGIT -ACCOUNT 
DIRECT COSTS (LESS CONTINGENCY 
A N D  SPARE PARTS) FOR 4 P L A N T  
OF T H E  I N P U T  S I Z E  AT T H L  BASE 

_.___.~ -. 

-- 

..... _____ .... 
USING FUNCTION C L A E  

ADJUST TWO-DIGIT-ACCOUNT 
COST COMPONENTS TO 

I N P U T  START OF CONSTRIJCTION, 

CONTRACTOR'S OVERI-IEAO 

1 Y E S  

.... -.__.L__-.. 

COSTS TO DATE OF 
C O M M E R C I A L  OPERATION 

COST COMPONENTS TO 
I N P U T  WORKWEEK 

Fig. 14. 

CHANGE 
C ALCU L A T E 0  

COSTS 

RE-SUM A L L  COSTS NO 

1 C A L C U L A T E  INDIRECT COSTS, 
E X C E P T  I N T E R E S T  DURING 

CONSTRUCTION 

I 
1.. S U M  A L L  COSTS 

TO T H I S  POINT 

C A L C l J L A T E  I N T E R E S T  
DURlhiG CONSTRUCTION 

S U M  A L L  COSTS--------] 

A (- R E T U R N  ) 
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cos t  indexes for t h e  base p l a n t  as descr ibed  i n  E q s .  (6) and ( 7 ) .  The 

cos-t, indexes a r e  detem-ined by calling C M .  I n  add i t ion ,  the  l a b o r  com- 
ponent of each - t w f x l i g F t  account cos t  i s  ad jus t ed  f o r  d i f f e rences  i n  l abor  

prodixLivTty arid con t r ac to r  I s owx%ea.cl. burden as shown in Eq. ( ' 7 )  . 
5.  The s i t e  man-hours requii-ed f o r  each two-digi t  direct cos t  ac- 

coi.int. are calculated-  by ~ q .  ( 8 ) .  
6. I f  speerified by t h e  input data ,  t h e  two-dig i t  acc0v.n-t d i r e c t  

cos t  components are escala-Led -to date of coms?-cial opera t ion .  The cash 

f l c r c r  curves f o r  t h e  two-digi t  accounts  a r e  r e t r i e v e d  f ron  the cost  model 

mpe, and,. t h e  cos t s  at  start  of desi@ and cons t ruc t ion  are e s c a l a t e d  

ovf-:r f i r - t e  t k 2 e  steps 'io &&e of start or corn-ercia.1 ope ra t ion .  The 

eqv- ipen t  aiid. ciate-sials cos ts  are e s c a l a t e d  by us ing  Eys. (11) and (12), 

a n d  l a b o r  c o s t s  are escalated by us ing  Eqs .  (13) and (14) .  

,. 

' I .  Labor c o s t s  a r e  ad,jinsted by E q s .  (9), (lo), and (7a) t o  account 

for an extended workweek, if speciTied. by t h e  input  d a t a .  

8 .  Fvl.r$hel' break.d.oinis of t h e  'Gliree major cost  components arc made 

success ive ly  to t h e  three-,  Bour-, and five-digit act-out levels by 

Eq-s. (15) t o  (20), again  using t h e  base  cos t  model. t o  propor t ion  costs 
t o  t h e  lower- leve l  account:;. Dif'ferences i n  %he design of t h e  input 

plan-t. f'roxi t h e  base case can be si-mulated by reading i n  appropr i a t e  c o s t s  

v - i a  the .?JA~LITS'Y Lurpu.t opti.on. 

9. Die detaL.ec1 d i r e c t  cos-ts a r e  simuned t o  t h e  two-digi t  accourlt 

level.,  and at t h i s  p o i n t  the entj.i*e s e t  of d i r e c t  costs, other than al- 

lowances for spare p a r k  and cont ingencies ,  has been ca l cu la t ed .  

10. The si:te man-hours required f o r  each two-digi t  d i r e c t  cost ae- 

count are revised to r e f l e c t  adjustments at V'ne three-, f'our-, and five- 
d i g i t  account levels and I.en,$h of workweek. 

1.7.. Contingencixx s.nd spare p a r t s  allowances a r e  caleul3;ted accord- 

i ng  t o  Eqs .  (21) and (22 ) .  

12. A l l  direct costs, including allowances f o r  cont ingencies  an6 

spa re  p a r t s ,  are summed, 

13. If a u x e r  r equ i r e s  a. fixed cost i n  a p a r t i c u l a r  d i r e c t  cos t  
accoujlt , it e,an be input a t  this po in t  v i a  NAMELIST opt ion .  This over- 

rides any cos t  calcul.ated. in COST, and the input cost \ T i l l  be p r i n t e d  on 

the output sheet wri.tlnou-L modifirii;ation. The desired.  c o s t  nzu.st be input  
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a t  t h e  lowest l e v e l  ( t h ree - ,  four- ,  o r  fi.ve-dj_gi.t account l e v e l ) .  

s t e p  includes resumming of d e t a i l e d  d i r e c t  costs t o  t h e  two-digit  level., 

r e c a l c u l a t i o n  of  contingencies and spare !pasts al.l.owances, and. resumifling 

of all. direc-i; cos t s .  

This 

114.. A l l .  i n d i r e c t  cost  accounts,  except i n t e r e s t  during cons t ruc t ion ,  

a r e  ca.l.cul-ated using Eq.  (23 ) .  
15. Al.1 c o s t s  are s m e d  to t h i k  p o i n t .  

16. 
1.7. All. c o s t s  are summed t o  give -the to t a l -  capi-Lal cos t  o f  t h e  in-  

I n t e r e s t  during c o n s t m e t  ion i s  ca l cu la t ed .  

p u t  p l a n t .  

CLAB 

The func t ion  subprogmm C W B  i s  call-ed by subprogram COST and is  
used t o  c a l c u l a t e  c o s t  indexes f o r  the adjustment of base c o s t s  t o  t h e  

iiiput s i t e  and t i m e  and e s c a l a t i n g  costs to t h e  year of commercial opera- 
’cion. The c o e f f i c i e n t s  necessary t o  emluate  c o s t  indexes by Eq. (4 )  are 

e i t h e r  re”irteved from the BLOCK DATA subprogram oi- t h e  cos t  model t ape  by 

M A I N  o r  ca l~cu la t ed  i n  C O N I I .  The f l o w  diagram f o r  CLAB i s  shown i-n 

F i g .  1 5 .  

OUTPUT 

Subprogram OUTPUT always gives 2 onz-gage r;ummary of -the c o s t  e s t i -  

mate f o r  t h e  inpu t  p1a.n-L. Two-digit account d i r e c t  and i n d i r e c t  cos t s  a r e  

l i s t e d  along w-i.th the t o t a l  plant; c a p i t a l  investment. 

ORNL- DWG 72-13381 

LOCATION INDEX FOR APPRO- 
PRIATE EQUIPMENT, L A B O R ,  
OR MATERIALS ACCOUNT 

.-, . ~ 3 - g .  15. Function subprogram CLAB. 
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I f  a f u l l  r e p o r t  is  requested, the two-digit account d i r e c t  costs  are 

further broken down to equipment, labor, arid m a t e r i a l s  components on the 

text page, and th ree- ,  four-, and f i v e - d i g i t  account cos t s  <are printed. on 

subsequent pages foll_owing khe format presented  i n  WS-531 .4 These costs 
a-^e a l so  broken down into equipment,, labor, and materials components. 

f low diagram f o r  OUTPUT i s  presented  i n  Fig.  16. 
The 

PLOT 
_I 

The subprogram P U T  uses t h e  system p r i n t e r  t o  p l o t  the cumulative 

expendi tures  dur ing  t h e  design and. cons t ruc t ion  period. 

sists G f  a one-page g raph ica l  r e p r e s e n t a t i o n  of cash flow during t h e  
The output  con- 

ORNL-DWG 72-43382 

PRINT A ONE- PAGE SUMMARY REPORT IDENTIFYING THE 
INPUT CASE AND LlSTlNG THE TWO -DIGIT-ACCOUNT 
COSTS, CONTINGENCY AND SPARE PARTS, AND INDIRECT 
COSTS 

DETAILED A REPORT NO \\ REQUESTEO 2- 

YES 

PRINTA ONE-PAGE SUMMARY OF TWO- DIGIT- ACCOUNT 
COSTS BROKEN DOWN INTO EQUIPMENT. LABOR, AND 
MATERIALS 

f 1 

/ PRINT A COMPLETE THREE-, FOUR-, A N 0  FIVE-DIGIT- 
ACCOUNT COST ESTIMATE FOR THE INPUT CASE \ 
a RETURN 

Fig. 16. Siibprogranl OUTPUT. 



BLOCK DATA - 
'l%e BLOCK DATA subprogram i s  used t o  store parmeters t h a t  are passed 

in COMMOK statements -to o-ther subprograms. These parajlze-ters include t h e  

coerf i c i e n t s  used. f o r  c a l c u l a t i n g  equipment cost  indexes and. groduc-Livi-Ly 

of site l abo r ,  t h e  t a b l e  or" c i t i e s  used ta -i.ndicate tire location of t h e  

p l a n t  requesi;ed, and t a b l e s  of  laboi. a.nd materials c l a s s i f i c a t i o n s  f o r  

t h e  cost models. Tie  parameters f o r  productivity or" labor belong t o  a 

class  t,hat i s  i.i:ipracti-,al -Lo determrine as a func t ion  of l oca t ion  o r  t h e ,  

e i t h e r  because no cons i s t en t  -theory seems applicab1.e t o  p r o j e c t i o n  o r  be-- 

cause of lnadcq-mte d a t a .  'To msintai-n t h e  general  approach, t h e  math?- 

matleal variai;ion of t hese  q u a n t i t k s  i s  includ-ed., =id some u s e r s  my 

wish t o  parameterize their int'luence i n  s e n s i  tivi.ty studies. The u s e r  

should always remember that. when one of Yne BLOCK DATA c o e f f i c i e n t s  i s  

chansed through NAMELIST -inpu.t, aU. su.'nsequen-t cases i n  t h e  continuous 

set  can be  inf luenced.  Therefore, i.t i s  good. p r a c t i c e  t o  reset varia,bles 

ORNL-OWG 72-13383 

&3 
f i g .  1-7. Subprogram PLOT. 
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t o  d e s i r e d  values  a f t e r  any preceding case h a s  used t h i s  f e a t u r e  ( s e e  

exnvnple problem I t ) .  No flow diagram is  included fo r  BLOCK DATA because 
this is  no t  an executab le  subroutine and t h e r e f o r e  has  no l o g i c a l  f low.  

DATA ITPUT 

Before t h e  f i r s t  d a t a  card of any case, any nwnber of comment cards 

can be iiicluded by  p l ac ing  a "C" i n  column 1 of each card .  

w i 3 _ 1  p r i n t  t h e s e  conments a t  t h e  t o p  of t h e  f i r s t  ou tput  page i f  space 

i s  a v a i l a b l e  o r  on a sepa ra t e  page if more than  a few l i n e s  of comnents 

are read  in .  Included with t h e s e  comments w i l l  be card linages of a l l  

d a t a  cards  f o r  t h e  case be ing  run. 

The program 

A blank coding fomfl f o r  both s tandard  and nonstandard d a t a  input  i s  
included i n  Appendix F.  

Standard Input  

Card 1. conta ins  t h e  s tandard  input  f o r  one case and t h e  optional 

output  and nonstandard inpu t  f l a g s .  Any nwnber of cases  can be processed 

i n  one run s u b j e c t  t o  time l i m i t a t i o n s .  

€ol_lowing: 
The e n t r i e s  or? card  1 a r e  t h e  

Variable  
Column name Des c r i p t  ion 

1-4 WdE The nominal capac i ty  of t h e  des i r ed  plant, i n  W d ( e ) ,  
rL&t J u s t i f i e d  i n  tile f i e l d .  Format 14. 

Type of power p l a n t ,  left j u - s t i f i e d  in t h e  f i e l d .  
ii' omitted., PhTNET w i l l  be asswned. - 6-13 TYPF: 

Format AB. 

13-30 CITY The c i ' y  where the plant is t o  be located, l e f t  
j u s t i f i e d  i n  t h e  Yield.  If omitted, Middletown 
will be assumed. 
and LOC(2). Format 2A8. 

Characters  a r e  s t o r e d  in zOC(1) 

32-47 

5G-511- 

TDE m! Any alphanwneric d -a t a ,  l e P t  j u s t i f i e d  i n  t h e  f i e l d .  
Format Characters  a r e  s to red  i n  LOC(3) and L O C ( 4 ) .  

21113 . 
YRST Scheduled s ta r t  of  design and cons t ruc t ion  per iod .  

Format F5.Z. 



62-65 K'H 

IOF 

I iriANT 

Scheduled start of itormercia.1. ope ra t ion .  F O f l m t ,  
3 '9 .  I. 

Ont iona l  esca. la- t ion flag : 
G - Star% o f  desdgn and  c o n s t m e t i o n .  
1 '- Escala te  a11 costs -'io s t a r t  of coi-mercia,l opera- 

2 - Sta r% of des ign  and :oiis-truction cos t s  T , J ? ~ I  esca- 
I-. blOL1. 

I-ated cosLn outpil t  under seF:;l;ate a ~ c c m n t .  



Variable 

39 

Des cr ip ' t ion 

sri tes ~ G Y  

bases for 

79 LAC 
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of t h e  use of 'iliese options are preseiitcd in thf? Tollowing section oil 

example problems. 

When IFLIX=l  the f o l l o w i q  v a r i a b l e s  may bc c h a z d :  
I -L -_._ ~ _l_..._l...__ - __.,. ~ _ _  -............._._I- ~- 

Des crintri. on 

Coef f t c i en t s  f o r  Eq. ( I )  r o r  calcciLa'c-iiig -tile i i i r ec t  cos t s  
f o r  the t~ni~-di-sJ.i; account:; ( k l i 3  and r I = l . , l . O ) ,  where €or 
'ihe Yiii-rd account AA(l,3), AA(;?,3) and ilA(3,3) a r e  ac,, 
& , ys  , r e spec t ive ly ,  rmenluer-i.rru; t h a t  f o r  accoun-ts 20, 
2J .>  22, the  t h i r d  account is 22. 

................__.-_____ Vari-able name 

AA( I, J 1 
-I____I_.__- 

AC2 (I ,J) 

RC3( 1,J) 

ACii (1J) 

AC5( 1,J) 

ACC i .I ,3 ) 

AI (I ,J) 

PYC ( I) 

BFC ( I) 

kpc; ( I) 

BPC ( I) 

C F C A ( I , J )  

Alphabetic and numei-ic i d c n t i f i  ca-t5on o f  two-digi t  ac- 
co7J.n'is: (1=1,8, J=1,12). 

CoeffLcients ?or En_. (23) for calculatj-ng indirect c o s t s  
(I=L,b and J=1,10), where f o r  thc: t h i i - d  account  A I ( l . , 3 ) ,  
A1(2,3), AI(3,3), a,nd A:l.(4,3) are K ~ ,  L, uu,, arid. T ~ ,  
r e s p e c t i v e l y ,  remembering t h a t  for accoun:;s 91-, 92, 93, 
Yne t h i r d  account is 93. 

In?.tia.l.. c o s t  of equipment [ c o e f f i c i e n t  C., i.ri Eq.  ($ )  1, 
( i = : L ,  7 )  . 

(I=l, 7 )  . 

- 

_I 

1 P>scalati,cm rate f o r  eqiJi-pment [coefflcierii; E in Eq. ('c) 3, 

Ini??.a, l  p roduct iv i ty  of 1.abor at; i.npu-t I.ocati.cin at thc  
base year  for t'ne cos t  noae l  [coefri-cient p i n  Eq. ( 5 )  2, 
(I=.]., '() . 
Change i.n p roduct iv i ty  of s ii;e 1.abor a t  inpu t  l o c a t  ion 
per  u n i t  of time [ c o e f f i c i m t  LJ, ~n XI:. (5) 1, (r=i,7). 
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Variable  name De s c r  i-p t ion  

COB Rase c o s t  model f a c t o r  f o r  use  i n  c a l c u l a t i n g  c o n t r a c t o r ' s  
overhead buraen on l a b o r .  

C C ~ T L (  I) Labor cont ingemy as percentage of l a b o r  cos t  f o r  two- 
d i g i t  cos t  accounts ( I = J , x ~ ) .  

coim( I) Mater ia l s  and equipment contingency as percentage of 
m a t e r i a l s  cos t  and equipment cos t  f o r  two-digi t  c o s t  
accounts (I=~,u). 

cos Inpu t  s i t e  f a C " c r  f o r  use i n  c a l c u l a t i n g  c o n t r a c t o r ' s  
overhead. burdkri on l abor .  

~2 (I, J- ) Array conta in ing  t h e  base cos t  model two-dig i t  account 
d i r e c t  cost; d iv ided  i n t o  equipment, l abo r ,  and m a t e r i a l s  
components (I l,?) f o r  two-dig i t  accounts ( J - = l , l O )  . 

D 3  (I ,J) 

D4 (I yJ-) 

DEOT 

DY 

FACB~ ( I, J) 

F A C S ~  (I, J) 

FA32 (I, J) 

Array con ta in ing  t h e  base  c o s t  model t h r e e - d i g i t  account 
cost  components d iv ided  i n t o  equipment, l abo r ,  and mate- 
rials components (I=S,3) at t h e  t h r e e - d i g i t  account l e v e l  
(J=1,60). 

Array containing t h e  base cos t  model f o u r - d i g i t  account 
cos t  components divided i n t o  equipment, l a b o r ,  and mate- 
r ia ls  conponents (I=:l, 3) at t h e  f0u.r-digit account l e v e l  
(~=1>150). 

Array conta in ing  the  base cost  model f i v e - d i g i t  account 
cos t  components d iv ided  i n t o  equipment , labor, and mate- 
rials eofrponents ( I=l, 3) a t  t h e  f i v e - d i g i t  account level 
(J::=l, 50) . 
Coef f i c i en t  7 €or  Eq. (9) for c a l c u l a t i n g  t h e  o v e r a l l  
e f f i c i e n c y  of an  overtime workdeek. 

F r a c t i o n  or" year i n t o  WxI.cln fiesign and cons t ruc t ion  pe- 
r i o d  is  d iv ided  f o r  i n t e g r a t i o n  i n t e r v a l s .  

Mixing €ac to r s  for. c r a f t  l abo r  a t  base l o c a t i o n  a s soc i -  
a t e d  with a p a r t i c u l a r  c o s t  model for I accounts (ILL, I )  
and J l abor  ca t egor i e s  (J -1,16). 

Mixing f a c t o r s  f o r  c r a f t  l a b o r  a t  s i t e  l o c a t i o n  a s soc i -  
ated with a p a r t i c u l a r  cost model f o r  I accounts  ( I - l y 7 )  
and J l a b o r  ca t egor i e s  (s=1,16). 

Mixirig Tactors  for material at base l o c a t i o n  a s soc ia t ed  
with a p a r t i c u l a r  cos t  model f o r  I accounts (Id,-() and 
J m a t e r i a l  ca t egor i e s  (~=1,16). 



Descr i.Ft,ion Variable  name 

FfZCS2(T,J) 

FTLJR (J ) 

FILS(J) 

Ill31 

Tm2 (I) 

TAR3 (I) 

1 A R q  I) 

I A K j  (I) 

IBASE(J) 

iSITE(J) 

OTP 

OVERS 

Mixing f a c t o r  f o r  m a i e r i a l  ei s i t e  l o c s t i o n  a s soc ia t ed  
wit'n a p a r t i c u l a r  cost model f o r  I accounts (T=l;7) and 
J material. ca t egor i e s  (J 1,16). 

Mixing f a c t o r s  for combining base l o c a t i o n s  (J=l. ,5).  

Mixing f a c t o r s  ?or combining input  sikes (J=1,5). 

Number of two-d i sit account ca i egor i e s  a s s o c i a t e d  with 
a p a r t i c u l a r  cost mod-el. 

Number of two-digit account ca t egor i e s  a s s o c i a t e d  with 
d i r e c t  and i n d i r e c t  costs, T=l_ and 2, r e s p e c t i v e l y .  

Number o€ t h r e e - d i g i t  account caLegorieo a t  t h e  S-bh two- 
d i g i t  account l e v e l  associatei? with a p a r t i c u - l a r  cost 
model (1=1.~1-5) . 
NwnSer of four-di git account ca t egor i e s  a t  t h e  It'n t h r e e -  
d i g i t  account l e v e l  a s soc ia t ed  v i t l i  a par- i icular  cos t  
model (S=l, 60) . 
Number of  f i v e - d i g i i  account ca t egor i e s  a t  the i t h  four- 
d i g i t  account l e v e l  a s soc ia t ed  w i t h  a p a r t i c u l a r  cost  
model (Id, 1.60) . 
Numeric codes assoc ia t ed  wl.th t h e  table of c i t i e s  f o r  
combining base loca-Lions (J:=I, 5) . 
A r r a y  f o r  si.te combinstions up t o  J.--?, i f  i1oilz;ero the  
I S I T E  value i n d i c a t e s  s i t e  (or c i t y )  number ( s e e  Fig .  '7) 
used. i n  conjunction with wei-ghting factor, FILS. If 
si tes  1 2  and 16 were combined by s e t t i n g  ISI'TE(I.&,~) -12&16, 
-then FiIS(JA2) .k -  and .6 f o r  b2 and 60$ weighbing of 
t h e  s i t e s  r e s p e c t i v e l y .  

Numeric code a s soc ie i ed  r r i t h  Mjdri-Letown. i n  t h e  t a b l e  or 
c i t i e s  i n  the  BMCK DATA subrout ine ( s e e  number a s soc i -  
a t e d  with Middletowm i n  F ig .  () . 

O v e r t h e  p remimn p a i d  s i t e  Labor f o r  t h e  worked in ex- 
cess of standard workweek [coeff ' icieni T i n  Eq. ( I O ) ] .  

Ove ra l l  e f f i c l z n c y  g, of a nonstmdard workweek t h a t  over- 
r ides Eq. (10).  
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interest rate to  be applied t o  cumiiLati.ve c z p i t a l  ex- 
p e n d i t u e s  a-t; each time per. iod during design and con- 
s'c;ri.wtion period ( 1 = 1 , 3 S ) O )  . Array w i l l  be overridden 
if TiIE, a constant interest ra te  for %he t,o'Cttl design and 
ctons.truction period, is read Liz with the rs-t;aidard input 
data. 

SPP (I) Spare part:; allowance as percentage of materials cost 
and.  ecpipmri t  cost for  two-digit accoini'r, coa t s  (1=1,11) . 

YSC 

F I R S T  

Year of start  of d-esign arid cons t ruc t ion  period f o r  the 
base cost i-notlell. 

(I) Cost  of" rrtatei-ials ai;  yea^ ' ~ ' I R S T  at .the iapui; s i t e  l o -  
cation ( ~ L L ,  7) . 

G m )  Cost of wages 3t year YFLRST a t  the base location (1=1,'[). 

P2,S ( 1) 



When JFLAG=;?-.-gz--> ( second . call..) . .- only ... ............ %lie _... f'ol..lowing . . . . . . . . .. v-ariabl.es .-. . . .__.--.- , can 

be changed: 

Variab le  name Descripi; - LE 

C2 (1 ?J) Array conta in ing  .tine c a l c u l a t e d  case two-d i z i t  account 
direct costs div ided  in-to equipmen-t, I-abor, and r .a ter i ; l ;  
components (I=l,3) foj- two-di.gi-t aceoun-ts ( J = l . . , l O )  . 
Array contai-atns  t i le c a l c u h t e d  case three-digi.- t  account 
cost components divfdeci. i n t o  equipnent,  l abo r ,  aria ma-te- 
rials componen-ts (1=1,3) a-t t n e  t h r e e - d i g i ~ c  account I c v e l  

c3(1,J) 

(~=1,60). 

C h (  I,J) 

C g ( I , J - )  

Array col?-tai.niizg the  calculated.  case I"our-d.i.cSi.t accoun-t; 
cos t  components di.vided i.nto equ igmnt  l a b o r ,  and mate- 
ri.al.s componenks ( I=]., 3 )  at t l i e  four-d.igi.-t, accoun-L l e v e l  
(Jd, 15c) . 
Array conta in ing  t h e  cal.cu1ated case five-c3i.gj.t account 
cos t  canconents divided. j . n k  zqTxi.prrxmi;, l abo r ,  anri m a t e - -  
r i a l s  components ( i - : i  , 3 )  a t  t,te fivc.-ciig:i.'I account l e v e l  
(J=17 50) , 

NAmLIST changes ?'.n c o s t s  must _-_-. be zade at t'ne l o w e s t ;  level.  o f  my 

p a r t i c u l a r  account .  For exar.ple, zhanges -to eccoun-i; 20 i n  example problem 

6 are made a t  t h e  t h r e e - d i g i t  l e v e l  because iiir f'~?ur-digi"i cos t s  ex is t  BOY' 

t h i s  par-Licular accouilt . 
i.nput req-direments 0:; DLAG=5 

Example problen 6 i l l u s t r a t e s  t h e  two NAMELISIL' 

This section ill?ns-Lra+es t n e  actual .  use  cf t h e  C0NCii;P'i' pmgrhm. Sev- 

eral  gene ra l  cases  a r e  presented  here t h a t  shou1.d. serve 'IO c la r i fy  ?re- 

vious d iscuss ions  , especi-all-ly concernin2 fl.ag opt ions and use  oP '(;he 

N~METJIST input  feahli-e. 

and t h e  o-ut_out l i s t i n g s  70llow F ig .  1.8. 
Input  d a t a  f o r  a l l  cascs a r e  s:no~m i.n Fig. 18, 

Example prob1.m 1, f o r  ail una l t e red  PhlK 3 o m r  p1ai.l; a t  Midd!.e-Lown, 

i1lusi;ra'ces t he  s imples 1; and. most  rapid^ calculati.on CL?NCEPT' wil..? perform - 

t'ne regenera t ion  of a base cos t  model-. For  t h i s  case,  whicih correspondls 

to t h e  COl?I'AC data l i s t i n g  i n  Appenaix A, t h e  on13 s p c c i f i e d  f1a.g ?is f o r  

d e t a i l e d  output .  Note the use  of comient cards  prccedi.:[?g t h e  2r3bl.ema 



%he coi:rmeii-t;a req-uire a. "c" i n  colwnn 1 t-tnd are l i s t ed -  or1 the  first output 

:>age aloiig w i t h  a card image l i s t i n g  of all data input f o r  .Lhe exanple. 
Exm-pl-e p'i'oblan 2 i s  an i l l u s -b ra t ion  of' sirriply changing the  si.te 

Ioca t i cn  fro171 Mid-dletowfl to Philadelphia .  

compar'ilsori f o r  example problerns 3, 4, arid 5 where other options a r e  im- 

ple?merit;ed.. 

This case will serve as a 

Ex:afipl.e problem 3 is a n  i l l - u s t r a t i u n  of' modifying the e s c a l a t i o n  
zna lys i s  pr.oced.ure. Normalkjr ,  i n  calcv.lating es calatior?. rates, COl\ICEPT 

w i - 1 1  e v a l a t e  Ixi.storica1 data, over the ~ a n g e  from 1369 t o  t he  last date  

on the 'nistorical da-ta t a p .  However, i n  t h i s  exarrple the NAMELIST' i n -  

put  flagged by a "1." i-n co1vm-l 71 causes t h e  data to be evaluated over 
"ne years 1960 t o  15369 by cliangilg YFIRST t o  lg60 and. YLAsT t o  1.969. 

Whenever F ~ S ' I  and. Y M T  are  changed., the use r  r n u s t  also s e t  the fle 
- 'rIYS:=2 because the  escalatioii c o e f f i c i e n t s  f o r  both s i t e  and. base are 

evd-uated subject to the  year. res-trictTons specifie8. by YFIRST and. YWST. 
Note the decrease i n  site escalation rates when cornpared with 2xmple 
problem 2. 

Example problem 4 i s  a n  iulustration of escalation to md of pro- 

j e c t  (01. ii.ate of cmmerclial operation). 

p~okrle::~ 2 except for the flag "I" i n  column 75. 
-preceding case 's PJA&ELI;-Ti' iriput i s  overridden with a r e d e f i n i t i o n  of 

YYZRST and YZAST to the i r  (3s-iginal values,  1969 and 1999. 
protlern 4- had .  :?receded exanpie problem 3, no NMLZS'T input ~ c u . 2 d  have 

been requi.re13. However, the seqyence was deliberately a.l tereil  fronl 

i1oma.l. setup to -ill.ustrate t he  .ij.ixportarice of this procetluxe , 

%is case is the sm-e as e x a q l e  

To avoid- errors, the 

If exmple 

Ex.ample prro%lem 5 i.s an i l l . u s t r a t ion  of escalztion br&en 12~l.b i n t o  

0nl.y a one-page s u r m m x y  is r q u e s t e d  f o r  t h i s  case a acpara-te account.  
because ';he c o s t s  are the same as f o r  example problem 3 .  No NAMELIST 

input i s  r.cq?i.ired because example pro'rlem 4 has r e s t o x d  a l l  aata  to its 

original.  f0lTfl. 

E>tan;O.l_c p r * o h l ~ m  6 TS an illustration. of muiltiple i m p t  changes (11F'LA.G: 
in eolwnn 71). 
Iioweve I?, this case slrio-uld indicate t h e  procedure used when mdaing t h i s  

type of mn.  The 'ir'st IIANELIST c a l l  rrml~es changes bo e sca l a t ion  coef f i -  

eierits and. th.e base case cos t  model, 

Only a f e w  changes are input r e l a t i v e  t o  those poss ib l e ;  

The BE'C a rmy modif icat ions =,re 



changes i n  -the equipment e s c a l a t i o n  rates; fori. example, -the f i r s t  e n t r y  

BFC(1) = I..o6, sets the f i rs t  accoun t ' s  f a c t o r y  e s c a l a t i o n  ra te  to 6%. 
This i s  account 20 i n  t 'n i s  p a r t i c u l a r  code ol" accounts .  The o t h e r  BFC 

en- t r i e s  are s i m i l a r  a l t e r a t i o n s  t o  accounts 21, 22, e t c .  On t h e  second 

l i n e  of t h i s  exmpl-e are changes .Lo l a b o r  and material escalatrion rates 

similar to t h e  BFC changes. The t i i ird l i n e  is a set  of modi f ica t ions  

changing t h e  l a b o r  rates f o r  1969 used i n  each account where rates were 

changed. 

curve for account 20. The second N m L I S T  c a l l  i s  a l i s t  o f  input  changes 

t o  be made t o  s i t e  cos-ts af ter  ca l cu la t ions  have been made. This speci- 

f i c a t i o n  requires the output  f o r  account 201 t o  be $80,000 for labor and 

$5OO,OOO f o r  materials. This second s e t  of changes c m l d  have been made 
by se t t , i ng  IFLAG-2, assuming that -the firsf; set  of changes w a s  no t  re- 
qui red .  

The l as t  en- t r ies  on t h e  CFCA a r r a y  are changes to t h e  cash flow 



Fig .  18. Data i n p u t  €or  example problems. 





F i g .  18 (cont inued)  









. I .  

C FXAPPLC P l i O H L t Y  1 
C 
C PWR RASF. C A i E .  \ I l i r D L F l C n N  L S A ,  
C l0OJ M h ( E 1 ,  7 6  S I Y P L F  I h T i K E S T .  
C 4 3  Hh. rlCIKK n t t k ,  S T A R T  1 9 7 1  Chi) EhD 1978.5 
C ESCALATE3 13 S I A K 1  OF CCLSTKUCTION. 
C 
1000 P I R  M l D J L t l Z d ' 4  LJSA 19713 19705  70 4 3 5  9 1 0 0 S 

O A T F  6 1 - 1 0 - 7 3  CChlCtPT PHASE I I  
1000 M U €  P W K  P h E K  P L A A ?  M i D P L F T O a N  USA 

EASE RATE AN0 E S C A L A I i C h  U S t D  I N  CbST PROJECTIONS Y i l i i S T  = 1964.0 

ACC N O  2 6  ACC h O  20 ACC NO 21  ACC hG 2 2  ncc hLi 73 ACC kS 24 ACC N t J  75 

B A S F  LAROR 2.84 1.10 b.44 1.10 6.60 1.10 6.79 1.15 7.29 1-10 6 . 3 0  1 - 1 0  5.82 1-10 
BASE M A T E P I A L  1bC0.2J 1.00 15.39 1.05 15.39 1 - 9 3  15.39 1.05 15.39 1.L5 15.39 1.015 1 > . 3 4  1.C5 

P 0 A h A D A B A H C B A D 

C R A F r  

LABOR 
B b I L O I N C .  L A B J R  
HEAVY LABOR 
B K I C K L A Y E R S  
CARPENTERS 
STRUCT. I R O N  
PLASTEKERS 
E L E C I .  WORKERS 
STEAY F I T T E R S  
U P E R .  ENGRS. 
SH. T R A C .  np. 
LG. T*AC. op. 
CRANE OPFRS. 
A I R  CCHP. OPEKS. 
TRUCK DRIVEHS 
B O I L E R  M A K E R b  
O T H E R  CRAFTS 

MAT€R I A L  
CHANWELS 
I BFAMS 
W FLANGES 
RE-OAKS 
X E O I M I X  CONCeETE 
PLYFORM 
LUHBFR 
L A N D  
UNASSIGhED 
UNAS5IGNEU 
UNASSIGNED 
UNASSIGNED 
UNASS l G N E f l  
UNASSIGNED 
uNASS l G N E D  
UNASS I G \ E D  

ACC VU 2 3  
0.i 
0.40 
0.i 
0.42  
5.C 
0.c 
3.c 
0.0 
3.16 
0.c 
O.C 
0.0 
0.i) 
0.1c 
0.c 
0 .  c 

AGC NI) 2 0  
0.c 
0.0 
0.G 
0.0 
0. c 
O.C 
0.C 
1.00 
5.0 
0.0 
0.6 
0.0 
0.c 
0.0 
0.0 
O.C 

A C C  NO 2 1  
0.0 
0 . 2 6  
0.02 
U.17 
0.21 
0.0 
0.02 
0.08 
0.08 
0.0 
0.0 
0.5 
0.0 
0 .  $2 
0.0 
5 . 1 3  

ACC NO 2 1  
0.00 
O , C 8  

c. 67  
0.27 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.oa 

R A S E  P I X i N G  

ACC hO 22 
0. c 
5.14 
0. c 
0.03 
0.03 
0. d 
J. Ob 
0.35 
0.11 

0.0 
G. 0 
G.0 
G.02 
0 . 2 3  
0.63 

ACC kO 22 
0.08 
0.08 
0.08 
0.47 
0.27 
L.L1 
0.01 
0,o 
0.0 
0.0 
c. 0 

C. 0 
0.0 
0.0 
c. 0 

0. a 

0.0 

FACTSqS 

ACC h3 2 3  
0.0 
u.15 
3.0 
L.bZ 
0.02 
0.0 
0 . 0 7  
0 .59  
0.;7 
0.2 
0.0 
4.0 
0.0 
0.01 
0.10 
0.02 

ACC NO 2 3  
0.08 
0.08 
5.bo 
3.47 
0.27 
C.Ll 
0.01 
9.0 
0.0 
0.0 
O.u 
0.0 
0.G 
0.0 
0.0 
0.0 

ALC NG Z't  
0 . 0 
c . 1 3  
C.O 
d .'I 
0.0h 
c.0 
0.69 
0.0 
L.38  
0.0 
C.C 
0.0 
0.0 
0.52 
0.0 
0.3 

A C C  r v l i  ~4 
0.08 
5. J d  
0 . O M  
0.47 
0.27 
".C1 
0.01 
c.0 
3.0 
(1 . 0 
0.0 
0.0 
C.0 
0.0 
0.0 
0.0 

ACL 110 25 
0.0 
0.28 
0.0 
3 . 1 4  
0.0 
0.0 
0.27 
0.28 
G.5 
0.0 
c.5 
3.0 
0 . 0  
0.d5 
0. I) 
0.7 

ACC hir 2 5  
u. .id 
0.36 
0.08 
c.43 
5.27 
0.01 
0.01 
0.; 
0. 0 
0.1: 
0.0 
0.0 
C.O 
0.3 
0.0 
6 . 3  

A i C  FUC 2 b  
0.5 
0.50 
0.3 
1.3 
0.0 
0.3 
J .o 
0.50 
3 . 3  " .O 
c.0 
.I .o 
0.0 
3 . 3  
0.0 
1.30 

ACC NO 2 6  
1.b8 
3 . 3 d  
0.08 
J,47 
C.27 
0 . G 1  
0.31 
b.4 
0.3 
0.3 
0.3 
0.0 

0 . 3  
3.5 
0.0 

Y . v 
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2 1  5 T R U i r U R E S  A I D  S I T E  F C C I L l T l t S  . . - - . . . . . . . 33536. 

22 REACTOK PLANT E Q U I P P E N T  + . . . . . . I . I . . 56225. 

23 T U R B I N E  PLANT E ? U I P * F N T  . I I I I I - - . . . - - 6 2 3 4 7 .  

24 E L E C T R I C  P L A N T  E ? U I P W t t i T  . . - . - . . . . . . - - 14471). 

25 M I S C E L L A h E O U S  P L A N 1  E Q U I P M E N T  - I - - - . - - - - - I ---itZLP. 

SUBTOTAL . . - . . . . , . . . . * . . . .$ 1708GO. 

SPARE P A K l S  ALLOWANCE . . . . . . . . - . . . . . . 1154. 

C U N T I N G E t i C Y  ALLGHANCE . - . - . - - - - - - . . - - - --113iZ.- 
SUBTOTAL . . . . . . . . . . - . . . . . . S  163265. 

======= 

lYGlB€l;I -I ;PU$ 

91  CDNSTRUCTION F A C L L I I I E S v  t O U 1 P I ” E N l r  AND SkRVICtS . - s 1 3 6 4 2 .  

92 E N G I N E E R I N G  AND C O N S T R U C T I O N  MAluAGtMENT S E R V I C E S  . . 2 4 3 3 6 .  

93 CTHER C O S T S  . . . I . . . . . . - . . . . . . . . . . 8601.  

94 I N T E R E S T  D l l K I E r G  C O N S T R U C ? I O N  . . - . - - - - . - - --12411. 

SUBTOTAL . . . . . - . . . - - I . . . . . . . . I  98955. - - - I = = = _ _ _  ---_--- 
f 263220. 
_- _ _  - - T O I A L  PLANT C A P I T A L  INVESTMENT - I $  2 6 3 / K W l  - - - - - - - 
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O A T E  2 1 - 1 0 - 7  CChCLPT PHASF I 1  
LOCO PnE P h H  PddFH P L A A I  M I D f ' L t T U w N  t USA 

2 1 1  
- 1  
.z 
.4 

2 12 
. I  
- 2  
.3 

213 
. I  
.2 

2 1 4  
.I 
.2 
. 3  

STRUCTU9ES ANC F A C I L I T i E S  

S I T E  I M P R , J V L M t U T S  PNG F A C I L I r l F S  
GENERAL Y A R D  I N P K C V E M € N T S  . . . . . . . . . . . . . . .  
k A T E R F K L h l  IMPKOVEtEhlS . . . . . . . . . . . . . . . .  
HIGHUAY ANLi R A I L W h Y  A C L E S S  . . . . . . . . . . . . . .  

SUBTUTAL. . . . . . . . . . . . . . . . . . . .  
REACTOR B U I L D I N G  
B A S I C  B U I L D I N G  S T H L G I U K E S  ( I N  212.3) . . . . . . . . .  
B U l L O f N C  S E R V I C E S  . . . . . . . . . . . . . . . . . . .  
C O N T A I N P E N T  S T K U C T U R E S  . . . . . . . . . . . . . . . .  

SUHTCl lAL .  . . . . . . . . . . . . . . . . . . .  
T U R B I N E  B U l L D l N G  
B A S I C  BUILDING S T H L C T U R E S  . . . . . . . . . . . . . . .  
B U I L D I N G  S E R V I C E S  . . . . . . . . . . . . . . . . . . .  

SUYTOTRL. . . . . . . . . . . . . . . . . . . .  
l F i r A K E  AhD D I S L H A H G E  S T K U C l U R t S  
I h T A K t  S T K U C T W E  . . . . . . . . . . . . . . . . . . .  
CISCHARGE S r R U C T U R t  I 1 N  232.21 . . . . . . . . . . . .  
U h P R E S S 8 R l Z E D  l N T A K E  ARD 0 1 5 C h A R G t  CaNOUITS I l k  23?.21- 

SL)&Tf lTAL. . . . . . . . . . . . . . . . . . . .  

0. 
d .  

0. 
1357. 

0. 

0. 
i). 

1 7 5 4 .  
U. 

215  REACTOR A U X I L I A R I E S  G U I L C I h C  
. I  B A S I C  B U I L O I M G  STRLCTURCS . . . . . . . . . . . . . . .  L. 2612. 099. 
.2 B U I L D I N G  S E R V I C E S  . . . . . . . . . . . . . . . . . . .  ____ 1% ----224* ----1QBI 

SUUTOTAL. . . . . . . . . . . . . . . . . . . .  $ 39. I 3 0 3 6 .  S 1107. 

.I t3dSIC Q U I L 9 f h G  STPUCTURE.5 . . . . . . . . . . . . . . .  0. 2 .  0. 

.2 W I L D I N G  S E R V l C E S  - - - - . - . - . - . - - . . - ------PA ------QL -----a. 
SUDTOTAC. . . . . . . . . . . . . . . . . . . .  B C .  B 0. I 0. 

.I B A S I C  B U I L i j l N C  STRUCTURES . . . . . . . . . . . . . . .  0. 849. 4 J 6 .  

.2 B U I L D I N G  S E R V I C E S  . . . . . . . . . . . . . . . . . . .  -----ZZA -___ -1 QI ----ZL, 
S l I B T O T A C .  . . . . . . . . . . . . . . . . . . .  J 2 2 .  I 919. I. 4 3 2 .  

214 R A D I O A C T I V E  W A S T E  B U l L D I k G  ( I N  215)  

2 1 7  FUEL S T G R A C F  B U 1 L C l h G  

z i a  O W E S  
2 l 8 A  CONTROL HUUM R U I L C I N G  . . . . . . . . . . . . . . . . .  4 5 .  924 .  3 6 0 .  
2180 O I E S E L  GENERATOK P U I L D I N G  . . . . . . . . . . . . . . .  10. 437.  158.  
218i ADMIEIISTRAI1U1.:  B U I L O I F c G  . . . . . . . . . . . . . . . .  15G. 4 4 3 .  320. 
2180 S E R V I C E  B U I L I I I N G  . . . . . . . . . . . . . . . . . . .  90. 547 .  407. 
218E F A N  ROL114 B U I L C I N G  . . . . . . . . . . . . . . . . . . .  c. 253. 79. 
2 i a f  AUXILIARY F E E G  P U ~ P  EF~CLUSURE . . . . . . . . . . . . .  ----_-P, ----lPL. ----SQA 

SUbTUTAL. . . . . . . . . . . . . . . . . . . .  5 2 9 5 .  S 27G1. I 1 3 8 4 .  
219 STACLS . . . . . . . . . . . . . . . . . . . . . . . .  I 0- b 0. s 0. 

S U B l f l T A L  FCR ACCOUNT. . . . . . . . . . . . . .  S 1499. S 21216. I l i t t l 2 3 .  
C W T I N G E k C Y  I 5 .OEMTL-12 .OXLCWRi  . - . - - . 75. 2122. 541. 
SPARE P A K T S  { 1.0%). . . . . . . . . . . . . .  15. ------- ---lP& 
TOTAL FGR ACCOUNT 2 1  . . . . . . . . . . .  L - f i B 9 .  S-292311 h l L * Z L  

______I__________I____________--_________I______-___--_----____-_-_--_----__---___---__-_______ 

_ - _  
___ - - - - - - -__-- -_ - --- -- - - 

2052. 
--LLL9P* 
1 1 3 8 4 1 .  

2 5 9 8 .  
D. 

1 0 4 4 -  
332. 

-_--lPQ* 
S 4 3 8 0 .  

V .  



C A T E  C 1 -  
1003 M!dF 

10-73 
P k R  

C C h C t P T  P H A S t  iI 
P L l n F R  P L A h :  M i l D l i J U h h  , U S A  

A C C O U N T  
bU!BTE_- 

2 2  

2 2 1  
.I 
.2 
. 3  
.4 

2 2 2  
.1 
. l l  
. l L  
- 1 3  
. 1 4  

.2 
. Z l  
.22 
. 2 3  
.L4  

.3 

.il 
.32 
. 3 3  . 36 

_ACCnllYI_LllL~-----------------__------------_-------- 

R E A C T O R  P L A h i  E O U ; F M E Y T  

R F A C T O R  E C l U l P 9 I E N l  
H i A C T O R  VESSELS AhO b C C E S S 0 R I E S  . . . . . . . . . . . .  
MOD E R A T  3 R /  :i F F L  EC 1 C 2 . . . . . . . . . . . . . .  
K C 4 C I U R  S 4 l i L I I I N L  . . . . . . . . . . . . . . . . . . .  

SUBTOlAL .  . . . . . . . . . . . . . . . . . . .  
N A l N  H E A T  I h A k S F r e  A N 0  I U A U S P L K :  S Y S T F N S  

R F A C : U R  L ~ ~ T ' I C L  n E b i c E s  . . . . . . . . . . . . . . . .  
S Y  S T E hd 8 

A C T J R  C J l l C  C f l f l L A \ l  S Y b T E P m 5  
Y P S . .  . . . . . . . . . . . . . . . . . . . . . . .  

P l P i N G  5 Y b I E M  . . . . . . . . . . . . . . . . . . . . .  
S T E A M  G E h , E R A I O K S  . . . . . . . . . . . . . . . . . . .  
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t 0 J N D A T I O N S .  . . . . . . . . . . . . . . . . . . . . .  
S T A N D B Y  E X C I T t g S  . . . . . . . . . . . . . . . . . . .  
L U d K i C A T I M G  S Y i i t t '  . . . . . . . . . . . . . . . . . .  
G A S  S Y S I E k S  . . . . . . . . . . . . . . . . . . . . . .  
K E h i A I F K S  ( I N  231.11 . . . . . . . . . . . . . . . . .  
S r l l E L U I N G , .  . . . . . . . . . . . . . . . . . . . . .  
UE:THEi<-Pg2UF t N J U S l ~ Y L  . . . . . . . . . . . . . . . . .  

S U 3 T J : A L .  . . . . . . . . . . . . . . . . . . .  
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S T ~ T I O N  S t K v I C E  .................... 

S U Y T D T A L . . . .  . . . . . . . . . . . . . . . .  
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S T A l I t i N  S t < V I C E  A h 3  STARTUP T R A N 5 F O H M t K S  . . . . . . .  
L O H  VOLTAGE U N I T  S u S S T A T l W S  A&D L I G H T I N G  TRCNSFURYFKS. 
BATTERY S Y S T E K S  . . .................. 
CLESEL E A b I : I €  G E N E R A T U K S  . . . . . . . . . . . . . . .  
CAS T U R a l h E  Gt"itRnri:KS . . . . . . . . . . . . . . . .  
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91 CCNSTRUCTION F A C I L I T I E S ,  E U U I P N E N T ~  AND S E R V l t f S  

9 11 TEMPORARY F A C I L I T I E S  . . . . . . . . . . . . . . . . .  $ 4C92. 
912 CONSTRUCTION E Q U I P M E N T  . . . . . . . . . . . . . . . .  d 6 8 2 0 .  
913 CUNSTRUCTlON SERVICES - I - . - - * - - * * - 4-U28a . . . . . . . . . . .  L13h42, - _------ TOTAL FOR bCCGUNT 91 

G A T E  D I - L G - ~ ~  CCNCEPT PHASE 11 
1000 MkE PHR POWER P L A h T  MIDDLETOWN t USA 
ACCOUNT 
N U L  -A~LPY~I_I~LE---_------------------- -IQIIISLPMl- 
92 E N G I N F F R I N G  AND CCNSTKUCTION MAMAGEHENT SERVICES 

92 1 ENGINEERING SERVICES . . ............... S 12016. 

........... ~~~ 

922 CONSTRUCTION HANACEMENT SEKVICES. - . - - - - . I-UOUBI 
----__-_ TUTAL FOR ACCOUPiT 92 

931 T A X E S  AN0 INSURANCE . . ................ 5 5491- 
932 STAFF T R A I N I N G  &NO PLANT STARTUP . . - . I - I f 499. 
933 DNNERS GdA ...................... L-2.611~1 

TOTAL FOR ACCOUNT 93 ........... L - B P p L  

C A T €  01-10-73 CCNCEPT PHASE 1 1  
1000 H J E  PkR POWER PLAFcT HIODLETOYN , USA 
ACCOUNT 
M m B -  -Al;f;PIlCII-flILE_----- ______I _-I_- L Q S U I L M P I -  

94 I N T E R E S T  DURING CCNSTRUCTION 

941 P H Y S I C A L  PLANT AND I S S O C I A T E O  I N O I R E C T  COSTS - . . I S 52075. 
442 LAND AND L A N D  R I G H T S  . . - - - - * - - . L-%& ........... LIL6lAr -------- TOTAL FOR ACCOUNT 94 
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C 
C EXAMPLE PROBLEM 2 
C PWR RASE CASE AT P H I L A C E L P H I A  
C 1 0 0 0  M Y ( E I r  7% S I H P L E  lNTERESTv 
C 40 HR. YORK WEEK, START 1 9 7 1  AN0 EhO 1978.5 
C FSCALATED TO START OF CChSTRUCTION. 
C 
1000 PMR P H I L A O E L P H I A  USA 1 ~ 7 1 3  19785 70 400 0 1 o o o 

C O h ’ l i  CALLED - DATA F I T  D O Y f  UN PEkNSYLVANlA P H I L A O E L P H I A  

DATE 01-10-73 CCNLEPI  PHASE 1 1  
1000 MWE PYR POYER PLANT P H l L A O E L P H I 6  I USA 

EASE R P T f  AN0 E S C A i A T l O N  UStO I N  COST PROJECTIONS 

ACC NO 20 
A 0 

BASE LABOR 5.84 1.10 
BASE YATERIAL 1000.00 I . C C  

CRAFT 

LABOR 
B U I L D I N G  LABOR 
HEAVY LABOR 
6R ICKLAYERS 
CARPENTERS 
S f R U C T .  IRON 
PLASTERERS 
ELECT, WORKERS 
STEAM F I T T E R S  
OPER. ENGRS. 
SM. TRAC. GP. 

CRANE OPERS. 
A I R  CCUP. OPERS. 
TRUCK DRIVERS 
E O I L E R  MAKERS 
OTHER CRAFTS 

L G .  T R A C .  ap. 

U A T E R I A L  
CHANNELS 
I BEAMS 
W FLANGES 
RE-BARS 
R E O I M I X  CONCRETE 
PLYFORM 
LUM8ER 
L A N 0  
UNASSIGNED 
UNASSIGNED 
UNASS IGNEO 
UNASS IGNEO 
UNASS lCM0 
UNASS IGNEO 
UNAS5 IGNEO 
UNASSIGNED 

LCC NO 20 
0.c 
0.4C 
0.0 
0.40 
0.0 
0.0 
0.0 
0.c 
0.10 
0.c 
0 .c 
0.0 
0.0 
0.1C 
0.0  
0.0 

ACC NO 20 
0 .C 
0.0 
0.c 
3.0 
0.0 
0.C 
0.0 
1 .co 
0.0 
0.0 
0.0 
0.c 
0.0 
0.c 
0.0 
0.0 

ACC NU 21 ACC N3 
A tl A 
b.44 1-10 6.80 

15.39  1 - 0 5  15.39 

ACC NO 2 1  
0.0 
0.26  
0.01 
0. L7 
0.21  
0.0 
0.02 
C.08 
0.08 
0.0 
0.0 
0.0 
0.0 
0.02 
0.0 
0.13 

ACC NO 21 
0.08 
0.08 
0.08 
0.47 
0.27 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 0 

BASE M I X l h G  

ACC NU 22 
0.0 
0.14 
0.0 
0.03 
0.03 
0.0 
0.06 
0.35 
0.11 
0.0 
0.0 
0.0 
C. 0 
0.02 
0.23 
0.03 

ACC NO 22 
0.08 
0.06 

0-47 
0.27 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
G.0 
0.0 

0.08 

Y F I R S T  = 19b9.0 

22 A C C  NU 23 ACC NO 2 4  
B A B A R 
1.10 6.79 1.10 7.29 1-10 
1.05 1 5 - 3 9  

FACTORS 

ACC NO 23 
0.0 
0.10 
0.0 
0.02 
0.02 
0.0 
0.07 
OS 59 
0.07 
0.0 
0.0 
0.0 
0.0 
0.01 
0.10 
0.02 

ACC NO 2 3  
0.08 
0.08 
3.08 
0.47 
0.27 
0.01 
0.01 
0.0 
0.0 
U.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.05 1 5 - 3 9  1 - 0 5  

ACC NO 24 
3.0 
0.13 
0.b 
0.0 
0.08 
0.0 
0.69 
b 6 0  
0.08 
0.0 
0.0 
0.0 
0.G 
0.G2 
0.3 
0.0 

ACC NU 24 
0.08 
0.08 
0.68 
0.47 
C.27 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ACC ‘40 2 5  
3.0 
0.28 
0.0 
0. 14 
0.0 
0.0 
0.27 
3.28 
0.c 
J.0 
G.0 
0.0 
D.O 
0.03 
0.0 
0.0 

A C i  NU 25 
0.08 
0.08 

0.47 
C.27 
3 .C1  
0.01 
0.0 
0.0 
0.0 
0.0 
0.J 
0.0 
0.0 
0.0 
0.0 

3.08 

ACC NO 2 5  ACC NU 2 6  
A B A B 
6.30 1.10 5.82 1.10 
15.39 1.02 15.39 1.05 

ACC NO 26 
0.0 
0.50 
0.0 
0.0 
0.0 
0.0 
0.0 
b.50 
0 .o 
C . 3  
0.5 
0.0 
0.0 
0.0 
0.2 
1.30 

ACC NO 2 6  
0 .08  
0.08  
u.08 
0.67 
G . Z T  
0.01 
3.01 
0.0 
0.0 
0.3 
0.0 
0.3 
0.0 
0.0 
0.0 
0.0 



C A l E  0:-10-73 CONCEPT PHASE 1 1  

S I T E  RATE AY3 ESCACATiGN U L E I I  I N  C O S T  PCOJECTIUNS Y F I R S T  = 1969.0 

A i ;  N3 2 4  A c i  Y O  2 3  A C C  NO 22 A C C  hO 2 0  A C C  Y O  2 1  
A 8 A H b 8 A 

L A B O H  4.97  1.16 6.37 1 - 1 3  6.16 1-15 b . Z b  
S ! T E  MBTERIAL 994.98 1 - 0 0  1 2 - 6 3  1.10 1 2 - 6 3  1.10 1 2 - 6 3  

CRAFT 

LAJOH 
B U I L D I N G  LABOR 
HEAVY L A ~ ~ R  
JH iCKLAYERS 
C b K P E N l E l l S  
S T R U C T .  [ R O N  
P L A S T  E R E R S  
E L E C T .  N O R X L R S  
SIEAH F 1 I T E ) r S  
OPER.  E X G f t S .  
SM. . I R A C ,  O P .  
L G .  I R A C .  OP. 
C R A N E  O P E R S .  
A L R  ZCMP. O P E R S .  
TRUCK 3X!VERS 
a O i L E 9  LiAKEKS 
OT:,ER C R A F T S  

HAT E R I AL 
CliA5iiRCLS 
i BEPiYS 
Y F L B G E S  
ii E --BP 6 S 
R E 0 1 M I X C 0 N C P, F 1 E 
PLVF3RM 
b i l Y 3 E K  
LAhU 
GbASSlGNE3 
L) * rASS IGNE3 
L N A S S  IGtdEb 
U*lbSSIGNEU 
GLASSIGNED 
UNASSIGNED 
UNASS IGNEO 
L1PdAS S I G N t  D 

A C C  hi0 20 
0.0 
0.40  
0.c 
0.43  
0.c 
0.0 
0.0 
0 . t  
0. LC 
0.c 
0.0 
0.0 
0 . C  
3 - 1 0  
0 . i 
"'I 

a c i  hil 2 0  
0.c 
0.6 
0.a 
3 . c  
u.; 
0.C 
0.0 

0 . i  
0.6 
0.  c 
0.C 
0.C 
0. c 
0 . 3  
0.3 

1 .a; 

ACC NU 2 1  
0.15 
0.26 
0 . 0 2  
3.17 
0 .21  
0.0 
0.02 
C.08 
0.08 
0.0 
0. ij 
0.0 
0.0 
0.02 
(1. 0 
0-13 

A C C  NO 2 1  
0.08 
0.08 
0.08 
0 . 4 7  
C.27 
0 .01  
0.J1 
0.0 
0.0 
G.C 
0 .0  
0.0 
0 . 3  
0.d 
0 . L 
0 . G  

S i f t  MIXING F A C T O H S  

A C C  NO 2 2  
0.03  
0 .  :4 
0.0 
0.03 
0. C 3  

O.Ob 
c . 3 5  
0.  <I 
0. J 
0.0 
0.0 
0.0 
0.02 
0 . 2 3  
0.03  

A C C  N C  22 
0. J i  
0.36 
0. LIB 
0.47 
c. 27 
0 . 3 ;  
0 .0 ;  
3.3 
O.? 
i.; 
(1.0 

a.0 
G. c 
0.3 
0.0 

0. n 

- -  
Y. i 

A C C  NO 23 
2.02 
0. iO 
c.0 
u.02 
0.02 
0.0 
0.01 
0 .59  
3.07 
0.c 
0.0 
G.0 
0.0 
0.01 
2 . i 9  
0.32  

A C C  hu 1 1  
d.08  
0.06 
0 . 0 8  
0 . C f  
3 . 2 7  
0 . 0 1  
0 . 0 1  
U.O 
0 .c  
lJ." 

0 . 0  
L.." 

0.0 
0. Ir 
0.c 

0. n 

B b R 
1.15  5.84 1.16 
i . i O  32.63 1.16 

A C C  NU 2 4  
5 . 0  
9.ii 
2 . S 
0.J 
C . 3 8  
0.3 
C . 6 9  
2.0 
S.36  
'- .iI 
3.0 
a . 3  
2.0 
2.07 

9.c 
. .  .,.- 

A C C  NL 2 4  
U.08 
G.03  
0 . 0 0  
0.47 
c . 2 7  
0.31 
U.Cl 
O.L 
O.d 
5.0 
U.3 
0.L 
0.L 
0 .0  
0.3 
0 . 0 

A C C  NO 2 5  
2 . 3  
9.ZM 
2 . 2  
0.14  
G . 2  
0.0 
0.27 
0.26 
0.0 
b.C 
0.0 
3.0 
3.0 
0.03 
i .C 
0.0 

acc h O  2 5  
0 .03  
0.0'1 
0.08 

C . 21  
3.C'I 
2 .CI  
0.3 
u.0 
0.0  
0.0 
C . 3  
0.0 
0.0 
0.0 
0.0 

0.47 

A C C  Nb 2 5  bCC b0  26 
A H n 8 
5 . 5 4  1.16 5.27  L.15 

12.63 1.1~. 1 2 . 6 3  1. i -  

ALC kit 2 6  
11.3 
0.50 
0.0 
5 . 3 
( 1 . 5  
3 . 3  
0 . 3  
0.50  
0.0 
0 .0 
0 . 0  
b.G 
0 . 3  
3 .0  
v.0 
c.3 

A C C  I.10 2 6  
0.011 
u.03  
0 . 2 3  
9 . 6 7  
c .27 
0.31 
0.c i 
u.0 
[I . J 
0.3  
u . 3  
L . 2  
0.9 
0 . :I 
0.3  
0 .0  



I .  . .  

DATE 01-10-73 CONCFPI PHASE I 1  

(THOUSAND OGLLARS) 
P L A N T  C A P t  TAL I h i r i S T M E l v T  SUHHARY 

1000 NWE PYR PONER P L A N T  P H I L A D E L P H I A  , USA 
LOST BASIS: A T  START OF CONSTKUCTIUN 

U E S I G N  + CONSTKUCTlON P E R i O D  1971.0-1978.5 

S T R A I G H I  INTEREST KATE = 7.0 
4u-hOUR WORK WEEK 

ACCOUNT 
IY~€BI-A~.CQ~-Ill--------____,~_~---_ 

pIBkLL!imI5 

21 STRUCTURES A Y O  S I T E  F A C I L I T I E S  . . - . . . . . . 3 3 5 4 8 .  

22 REACTOR PLANT E P U I P P f N T  - - . . . - . . . . 5 5 4 8 0 .  

2 3  T U R B I N E  PLANT EQUIPPENT . . . I . . . - . . . . . . . 6 1 8 1 9 .  

24 E L E C T R I C  PLANT EQUIFCFkT . . . . . . . . . . . . . . 13594. 

25 MlSCECLANECUS PLANT E G U Z P H E h T  * - - . - . - - - - - ---&115. 
SUBTOTAL . - . . . . . . . . . . . . . - 5  160555. 

SPARE PARTS ALLOWANCE . . - - - . . . . . . . . . . - 1126. 

CONTINGENCY ALLOWANCE - . - I - - - - . - I . - - * - --1122R- 
SUBTGTAL a . . . . . . . . . . . . . S  180908. 

=I===== 

1LIPUZLLI;WS 

91 CONSTRUCTLON F A t I L f T l E S t  tPUIPMEM7~ AND SERVICES . . . 13538. 

92 E N G I N E E R I N G  AND CONSTRUCTION MANAGEMENT SERVICES . . . 23853. 

9 3  O T H E R  COSTS . . - . - - - - - - - . 6541. 

94 I N T E H E S T  DURING CONSTRUCTION . - . . . . . --zZQZs. 

SUBTOThL . . . . . . . . . - . . . . . . . .Z  9TV86. 
====s== ------ 

TOTAL PLANT C A P I T A L  INVESTNENT - IS Z M O / K W )  I 2 7 9 0 9 4 .  
a*===== 
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GATE 01-10-73 CCACEPT PHASF 11 
1000 MIIE w K  POdER P L A h T  P H I L A D E L P H I A  9 USA 

ACCOUNT 
WBEEfL- -BTcD~I-LILL€.------------I-I-----_- 

2 1  STRUCTURES AN0 F A C I L I T I E S  

211 S I T E  IMPROVEMENTS b N 0  FAClLITIfS . 1 GENERAL YARD IMPRCVEMENTS . . . . . . . . . . . . . . .  . 2 WATERFRONT IMPHOVEMtNTS . . . . . . . . . . . . . . . .  
- 3  HIGHWAY AND RAILWAY ACCESS . . . . . . . . . . . . . .  

SUBTOTAL .................... 
. 1 B A S I C  B U I L D I N G  STRUCTURES ( I N  212.31 . . . . . . . . .  . 2 B U I L D I N G  SERVICES . . . . . . . . . . . . . . . . . . .  . 3 CONTAINMENT STRUCTURES . . . . . . . . . . . . . . . .  

SUBTOTAL .................... 
2 12 REACTOR B U I L O I N G  

213 TURBINE B U I L O I N G  . 1 B A S I C  B U I L O I N G  STRUCTURES . . ............. 
- 2  

2 1 4  . 1 . 2 . 3 

215 . 1 . 2 

21b 
-1 . 2 

B U I L D l N G  SERVICES . . . . . . . . . . . . . . . . . . .  
SU8TOTAL .................... 

I N T A K E  AND DISCHARGE STRUCTURES 
I N T A K E  STRUCTURE . . . . . . . . . . . . . . . . . . .  
DISCHARGE STRUCTURE ( I N  232.2) . . . . . . . . . . . .  
UNPRESSURIZEO I N T A K E  A W  DISCHARGE C O h D U I T S  [ I N  2 3 2 . 2 ) .  

SUBTOTAL .................... 
REACTOR A U X I L I A R Y E S  R U I L C I N G  
B A S I C  B U I L D I N 6  STRCCTUKES . . ............. 
B U I L O I N G  SERVICES . . . . . . . . . . . . . . . . . . .  

SUBTOTAL .................... 
R A O I O A C T I V E  WASTE R U I L D I N G  ( I F !  2 1 5 )  
B A S I C  B U I L O I F I G  STRLCTURFS . . . . . . . . . . . . . . .  
B U l L O I N G  S E f i V I C E S  . . . . . . . . . . . . . . . . . . .  

SUBTOTAL .................... 
2 1 7  FUEL STORAGE B U I L C I N G  . 1 B A S I C  B U I L D I N G  STRUCTURES . . ............. . 2 B U I L D I N G  S E R V I C E S  . . . . . .  

SURTOTAL . . . . . . .  
2 1 8  OTHER 
2 1 8 A  CDNTROL ROOM B U I L C I N G  . . . .  
2 1 6 8  D I E S E L  GENERATOR B U I L D I N G  .. 
Z l B C  A D Y I N I S T R A T I O N  B U I L D I N G  ... 
2 1 0 0  SERVICE B U l L D I N G  . . . . . .  
2 1 8 E  FAN ROOM B U I L D I N G  . . .... 
Z l E F  A U X I L I A R Y  F E E D  PUPP ENCLOSURE 

SUBTOTAL . . ..... 
2 19 STACKS . . . . . . . . . . .  

. . . . . . . . . . . . .  ............. 

............. ............. ............. ............. . . . . . . . . . . . . .  ............. ............. ............. 
.-..................-.-.---........... 

SUBTOTAL FCR ACCOUNT . . ............ 
CONTfNGENCY I S.O$MTL-lO.OOLABOH) . . * . . . 
SPARE PARTS 4 1.0%) . . . ........... 
TOTAL FOR ACCOUNT 21 ........... 

............... CQT1 .. LL.K...R..E .. QLLA... ............. 
EPLII@BEM LARD8 &JERlALL m I e L  
FACTORY S I T E  S I T E  

0 . 7 8 1  . 354  . 1135 . 
0 . 0 . D . 0. 

-.n. .... 625. ..- 5 E L  ... L Z Q L  
6 0 . Z 1406 . 6 4 3 7  . $ 2 3 4 2  . 

C.  0 . 
1 0 5 7  . 7 1 6  . 

..--I;?, --AA.25* 
I 1 0 5 7  . I 9210 . 

0 . 0. 
3 1 9  . 2 0 3 2  . 

-. 21QZi .. 11128. 
6 3 5 2 4  . 1 1 3 8 9 0  . 

0 . 2 1 9 1  . 1 h67 . 3 8 5 8  . 
L 8 6  . S 2628 . $ 1813 . 3 4 7 2 7  . ..... 86. .... 611. ..- 1451 .... 8692 

0 . 1842 . 762 . 
0 . 0 . ci . 
l i l  ...... QL ...... 9. 

S 762 . I 1842  . I 0 . 
2 6 0 4  . 

0. 
...... Q+ 
1 2604  . 

0 . 2 9 5 2  . Y O 2  . 3855  . 
I 39 . I 3 1 R 7  . I 1050 . 1 4 2 2 6  . -29A -..LA2 . 58L .... 112* 

0 . 0 . 
-.. c. .-.-A . 
% 0 . s 0 . 

0 . 
.... Qr 
Z 0 . 

0. 
...... 92 
6 0 .  

0 . 6 9 1  . 357 . 1 2 5 8  . 
s 22 . 5 9 6 5  . L 390 . $ 1 3 7 1  . --22 . .-..If. -23s ... 1 1 2 1  

4 5  . 970 . 
10 . 459 . 

150  . 462 . 
90 . 574 . 

325 . 
143 . 
2 8 9  . 
368 . 

0 . 266. 7 1  . .... P* ..- 101. --. zts 
5 295 I 2 8 3 6  . d 1250 . 
6 0 . s 0 . I 0 . 

13k0 . 
612. 
901. 

1032 . 
337.  

.... 1TY. 
1 4 3 6 1  . 

0. 

1 1499 S 22273 . 6 9 7 7 3  . 5 3 3 5 4 8  . 
75 . 2227  . 483 . 2 7 5  1 . 

2 L  ..-.... --.%I, ... 111 
L 1 4 Z P L  L L Q J b Z a  L i 6 4 T Z t  L.1589 1 

... 
.... ........ ........ 



D A T E  21-10-73 CChLE.01 PHASE L L  
LOO0 YdF P h R  POUER P L A h :  P H I L A D E L P ~ ~ ; A  , USA 

ACCOUNT 
XdGiLL- 

2 2  

221 
.1 
.2 
.3 
- 4  

2 22 
.1 
. i l  
.12  
-13 
.14 

. z  

.21 

.22 

.23 

.24 

.3 

.31 

.32 
33 

.34 

~~~nii~il_llliE-_---_---.----_------------------- 

REACTOF P L A N T  EUUIFM:NT 

REACTf lR  E P U i P M t N T  
R E A C T O R  VESSELS A N D  P t C E S S C R I t S  . . . . . . . . . . . .  
f i E A C l O R  COLI\ITROL D E k i C F S  . . . . . . . . . . . . . . . .  
MOD€XATOR/REFCECTTR S Y S I F H S  . . . . . . . . . . . . . .  
R E Q C T U A  S t i : € ~ D l " r ;  . . . . . . . . . . . . . . . . . . .  

SVt lTOTAL.  . . . . . . . . . . . . . . . . . . .  
h A l k  -iEAT Z K A N S F E X  AAUO T R A b S P C l i l i  SYSTEMS 
XEACTLIK c m i  C U U ~ A N T  S Y S T F R S  
P O I P j . . . . . . . . . . . . . . . . . . . . . . . . .  
P I P I h G  S Y S T i M  . . . . . . . . . . . . . . . . . . . . .  
S T E A M  G t h L a A T i i R S  . . . . . . . . . . . . . . . . . . .  
P R E S S U R I L I N G  S Y S T F M  . . . . . . . . . . . . . . . . . .  

SUHTUTAC. . . . . . . . . . . . . . . . . . . .  
R t A C T O R  B i h N K F T  CCCLAQT S Y S T E M S  
P U Y P S . .  . . . . . . . . . . . . . . . . . . . . . . .  
P T P L N G  S Y S i L M  . . . . . . . . . . . . . . . . . . . . .  
H E 4 T  EXCt iANGEd E U U i P M E N :  . . . . . . . . . . . . . . .  
P K E S S U K i Z I N G  S Y S l i P  . . . . . . . . . . . . . . . . . .  

S J b l O i A i .  . . . . . . . . . . . . . . . . . . .  
: N l 5 X Y E C I A ? E  CflUP C C l l L A N T  S Y S T E b i S  
? L I M P S . . . . . . . . . . . . . . . . . . . . . . . . .  
P i P i N G  S Y S T E P  . . . . . . . . . . . . . . . . . . . . .  
i i F A T  E X C h A N L i R  i S L I P N E N ;  . . . . . . . . . . . . . . .  
P R E S S U K l L I h G  S Y S I E P  . . . . . . . . . . . . . . . . . .  

S u e r u T A I .  . . . . . . . . . . . . . . . . . . .  
sus r i i r n i .  . . . . . . . . . . . . . . . . . . .  

SAFt',lJARDS C O O L I N G  S Y S T i K S  
R E 5 : 3 l l A L  HEA: R t M L V A L  Z V S T E C  . . . . . . . . . . . . .  
C S E P G t Y C  Y 5 HUT D 3 W h OR Pi- : S L L A T I U h :  C O O L I N G  S Y S I : - M  . . 
COOLACT : N J t C : l i i N  Ab13 R E  5 P t t A Y I F L O O D l N G  S Y S r E C S  . . .  
C O N T A l \ N k h ;  H k A ?  P 2 S 3 R P i I O h l  R T J E C ' I O ~ ~  S Y S T E M S  . . . . .  

s u d T i l r r i i .  . . . . . . . . . . . . . . . . . . .  
R A D L U A C T I V E  k A S 1 i  I K F 4 1 M E k l  A h 2  D I S P I I S A L  
LiOdID r r A S T E  P W : € I S I N i .  E C i U i P h t h T  . . . . . . . . . . .  
GUSEOdIS U A S T E S  A.ND UFF GAS ?RPCES\ING t Q ! I I P M f N T  . . . .  
SOLID ) . C S T E S  PR3CESS:NG E t t U f P M E N T  . . . . . . . . . . .  

S,J(YTOfAL.  . . . . . . . . . . . . . . . . . . . .  
NUCLEAR FJEL n A N D L I E 1 2  AND STORAGE S V 5 T C M 5  
F U E L  H A h D i l N G  T O O L S ,  f i l U I P N E h i r  A Y U  S Y S T E P S  . . . . . .  
R E K C 3 E  YIFWINL. t O i l I P M E ' I T  . . . . . . . . . . . . . . .  
S t R V l i E  Y L h I F O R M S  . . . . . . . . . . . . . . . . . . .  
FUEL \ T O R A G E ,  C L E A h l N G ,  A N 2  i N S P E C : I U k  t ( r U l P M E b : l  . . .  

SUBTOTAL.  . . . . . . . . . . . . . . . . . . .  
OTqER RiACT:JK P i A h :  t G U : P Y t N T  
i N E R T  L A S  S Y S T L * l S  . . . . . . . . . . . . . . . . . . .  
SPECIAL H ~ A T I N G  svs'rrr is . . . . . . . . . . . . . . . .  
CUULANT H E C C I ' I I N G ,  S T L I R ~ G E ,  AND MAKEUP S Y S T E M S  . . . .  
COOLAhT C H A K G t ,  VOLUME C C h l T K O L ,  i X E L I F 6 v  t l C .  . . . . .  
COLILANI  i + J R ! F l C A T I C k  5 CHFMLCAL T 8 E A l ' y k N T  SYSlcMS . . - 
F L U I D  L E A K  O t T E C T l C N  S Y S T E M S  . . . . . . . . . . . . .  
A U X 1 L : A R j E S  C O U L l ' r C  5 Y S . I E Y S  . . . . . . . . . . . . . .  
M A I N T F h A ? I Z C  E U U I P Y E N T  . . . . . . . . . . . . . . . . .  
K l 5 C i i i A N E 3 U S  S U S P E h S t  I l C M S  . . . . . . . . . . . . .  

' i t P i n i & L .  . . . . . . . . . . . . . . . . . . .  

Y455. 
4 2 2 3 .  

0. 
-----iL 
5 i36YO. 

10215.  
4 3 2 1 .  

0.  
- - - - - z z .  
L: i4558. 

5 15Y. 
2196. 

4 4 3 .  

5 u. 
0.  
3 .  

-----cz 
4 i. 

5 c .  
0 .  
0 .  

U. 

0 .  
C. 

U 
0 

223 

.2 

.3  

.4 

224 
. i  
.2 
. 3  

225 
.1 
- 2  
.3 
.4 

226 
.I 
.z 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

. a  1 4 H .  

dlb. 

6 1292.  

215. 
l i b .  

-_--__ 2. 
h 332. 

2 0 .  
C.  
2. 

U. 

-_--1z 2 L 

554. 
c. 

; 7 7 7 .  

L. 
2 1 .  

7 3 -  
0. 

9 .  
0 .  

a?.  
c .  

3 .  
1 8 1 .  

0 .  
214. 

CJ. 
58i. 

9 8 5 .  
C. 

s 2 ; .  
0. 

564.  
9. 

3 2 6 .  
0 .  



- . .  

CAT€ 31-10-73 CChCEPT PHASE I 1  
!OD82 MHE PYR PJWtR PLAAT P H I L A O t L P H I A  1 USA 

ACCOUNT 
I Y L I I 1 E L  
227 

. I  
.2 
.3 
.G 
- 5  

228 
- 1  
.2 
- 3  
- 4  

229 
.1 
.2 
. 3  

-B~n~I-I1Uf-_-__-________________----_-__ 
INSTRUMENTATIOf r  A k L  CGYTRUL 
RFACTOR PROCESS L G C  EQUIPMENT . . . . . . . . . . . . .  
CUqPUTER E J U I P H E N T  . . . . . . . . . . . . . . . . . .  
R A O I A T I O N  MONITORINC SYSTEMS ( I N  22?.1l . . . . . . . .  
ISOLATED 1 N G I C A l I N L  AN0 RECORDING GAGES I I h  227.11 . . 
CONTROL AND INSTRUNENT PIPING . . . . . . . . . . . . .  

SUBTOTAL. . . . . . . . . . . . . . . . . . . .  
FUSSIC FUEL BCILERS AfrD SUPERHEATERS 
B O I L E R S  AfrD/OR SUPEKHfATERS . . . . . . . . . . . . . .  
D R I F T  SYSTEMS ..................... 
FUEL HANDLING S Y S T E M S  . . . . . . . . . . . . . . . . .  
ASH HANGLIYG S I S T E P S  . . . . . . . . . . . . . . . . .  

S U B T O T A L . . . . . . . . . . . . . . . . . . . .  
I R K A O I A T I O N  F A C I L I T I E S  
S P E C I A L  STRUCTURES . . . . . . . . . . . . . . . . . .  
MATERIALS H A N G L I N C  E6IUIPPIENT . . . . . . . . . . . . .  
M A T E R I A L S  R E C E I V I N G  Ar(D STORAGE SYSTEMS . . . . . . . .  

SUBTOIAL. . . . . . . . . . . . . . . . . . . .  

2200. 249. 27. ;14?6. 
1585. 100. 

0. 254. 
0. 0. 

----A. ----ft!41 
s 3785. I 1050. 

0. 16115. 
130 .  392. 
0. 0. 

---295* 
f. 400. 

0. 
0. 
n. 

0 .  

0. 
V .  

a. 
C. 
0.  

0 .  
3. 
0. 

0. 
G .  

0. 
0. 



7
2

 

I 
I 

I 

U
 

3
 

in 
I 

I
 

m
 
1
 

3
 

c- 



. . . .  

DATE 01-10-73 C C h t F P l  PHASE 1 1  
1000 HYE PWR POWER P L A h T  P H I L A O t L P H I A  9 USA 

ACCOUNT 
MNX3L- 

24 

2 4 1  
.l 
.2 

242 
- 1  
.2 
.3 
.4 
.5 
-6  

2 43 
.1 
.2 

2 4 4  
.I 
.2 

245 
-1 
.2 
- 3  
.4 

24b  
. I  
.2 
- 3  
.4  
.s 

E L E C T R I C  P L A N T  E Q U I P M E N T  

SNITCHGEAR 
GENERATOK C I R C U I T S  . . . . . . . . . . . . . . . . . .  
S T A T I O N  S t R V I C E  . . . . . . . . . . . . . . . . . . . .  

SUBTOTAL. . . . . . . . . . . . . . . . . . . .  
S T A T I O N  S t R V I C E  EQUIPMENT 
S T A T I O N  S E R V I C E  A h 0  STARTUP TRANSFORMERS . . . . . . .  
LO* V O L T A u E  U h I T  S U H S T A l I O N S  AND L I G H T I E v C  TRANSFORMERS. 
BATTERY S Y S r E M S  .................... 
D I E S E L  E N b I N E  GENERATORS . . . . . . . . . . . . . . .  
GAS T U R D I N E  GENERATORS . . . . . . . . . . . . . . . .  
MOTOR GENERATOR S E T S  . . . . . . . . . . . . . . . . .  

SUBTOTAL. . . . . . . . . . . . . . . . . . . .  
S W I r C H 6 O A R O S  
M A I N  CONTROL BOARC FOR E L E C T R I C  SYSlEMS . . . . . . . .  
A U X I L I A R Y  POWER A k D  S I G N A L  B O A R 0 5  . . . . . . . . . . .  

SIISTOTAL. . . . . . . . . . . . . . . . . . . .  
P R O T E C T I V E  E O U I P H E h T  
GENERAL S r A T I O N  GRCUNOING S Y S T E n  . . . . . . . . . . .  
F I K E  P R O T E C T I U N  S Y S T F M  ................ 

SUBTOTAL. . . . . . . . . . . . . . . . . . . .  
E L E C T R I C A L  STRUGTIIRES A h D  W I R I N G  C O N T A I N E R S  
CONCRETE C A 6 L E  T U h h E L S .  TRENCHES. AND ENVELOPES - . . 
C A B L E  TRAYS AND SLPPQRTS . . 
C O N D U I T  . . . . . . . . . . .  
OTHER STRUCTURES . . . . . .  

SUBTOTAL. . . . . . .  
PDYER AND CONTROL W I R I N G  
GENERATOR C I R C U I T S  . , . 
S T A T l O N  S t R V l C E  P C k E R  Y I K l M G  
C O N I M O L  M I R I N G  . . . . . . .  
INSTRUMENT W I R I N G  . . . . 
CONTAINMENT P E N E T R A T I O N S  . 

SUBTOrAL .  . ..... 

. . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  ............. . . . . . . . . . . . . .  

15. 10. 1. 2 6 .  
--UQL ----lbQz ---TZr - - - U l L  
5 1015. I. 170. 6 53. I 1238. 

540. 57. 5. 602. 
610. 107. 3. 719. 
28. 12. 2. 42. 

750. 194. 43. 9117. 
1620. 209. 128. 2037. 

----IQI ----19S. ------ 1. -----84. 
$ 3618. I 673. I 182. J 4473. 

67. 
-----La. 
6 71. 

129. 
---_--PA 
I 138. 

56. 
2 4 5 .  
739. 

----_EL61 
S 1057. 

148. 
1 5 0 6 .  

890.  
534 .  

----3lL* 
S 3391. 

v W 



C A T E  01-10-73 C C A C E P T  PHASE I 1  
1000 MWE PWR P'JwER P L A h i  P H I L A O E C P I < I A  t USA 

ACCOUNT 
.WYLIBE& 

2 5  

2 5 1  
.I 
.2 

2 5 2  
.I 
.z 
- 3  

2 5 3  
-1  
- 2  

259 
.l 
.2 
.3 
- 4  
- 5  
.6 

-~cP~-IbUE--II----_------------I--------- 

N l S C E L L A h C U b S  P L A h l  E Q U I P M E N T  

T4ANSPORJdT:DN A N S  L;F:ING E Q U l P M E h T  
CRANES, i i O K S i S r  A h D  H O N O R A I L S  . . . . . . . . . . . . .  
U A I L e A Y  AND i < O A D h A l  EL)UIP&5NT . . . . . . . . . . . . .  

SUbTOTAL.  . . . . . . . . . . . . . . . . . . .  
A l R t  M A I E X .  A h 0  S T E A M  SERVICE S Y S T E M S  
A I R  S Y S T E M S  . . . . . . . . . . . . . . . . . . . . . .  
YA7EK SYSTEV;S . . ................... 
A U X I L I A R Y  H t A T I N G  STEAM . . . . . . . . . . . . . . . .  

S U B T U I A L .  . . . . . . . . . . . . . . . . . . .  
C O M M U N I C A T I O N 5  E P L I P M E N T  
L O C A L  C G k l M U > I I C A T I i h S  S Y S I E Y S  . . . . . . . . . . . . .  
S l G h A C  SYSTEMS . . .................. 

SUB7UTAL.  . . . . . . . . . . . . . . . . . . .  
F U 8 N I S H I K G S  A N 3  FlXfUKiS 
S A F E T Y  E C U I P Y E N T  . . . . . . . . . . . . . . . . . . .  
SHUP, L A B 0 4 A i U 3 Y 1  AND T C S T  EQUI?MEki. . . . . . . . . .  
O F F I C E  E a U l P H E N T  A N D  F U R N I S H I N G S  . . . . . . . . . . .  
CHANGE R O O Y  E Q U I P C E N T  . . . . . . . . . . . . . . . . .  
E N V i R j N M E N i A L  M O N l T f l ! < l N G  E U U l P H E N T  . . . . . . . . . .  
O I N t N G  F A C I L I T I E S  . . . . . . . . . . . . . . . . . . .  

S U B T O T A L .  . . . . . . . . . . . . . . . . . . .  
SUDTOTAL FOR ACCOUNT. . . . . . . . . . . . . .  
C O N T I N G E N C Y  < 5 .0%f lTL - lO .O%cAY3R)  - - - . . 
S P b i l E  P A R T S  1 1 d X I .  I . . - . - - - - 
7 3 T A L  FOR ACCOUNT 25 . . . . . . . . . . .  

._____________I_____----------_------------------- 

10. 0. 0. 10. 
4 4 .  5. I. 5 C .  
5 0 .  0 .  C. so. 

8. 1. 0. 9. 
0. a. 0. 0 .  

----122. -----25* -_----QL ----150. 
J 237 .  x 30. $ 1. 5 268. 

D A T E  01-PO-73 C i h i F P T  P H A S E  I I  
1000 HnE P d n  PLIdER P L A N T  P H I L A D E L P H I A  I U S A  

P i  C C N S T R U C T I O N  F A C l L l T I F S v  E Q U l P W E N i t  A N 0  S t K V I C E S  

91 i  TFMPDRARY F A C I L I I I E S  . . . . . . . . . . . . . . . . .  9 4061. 
912 C O N S T R U L T I U N  C i l U l i H i h T  . . . . . . . . . . . . . . . .  f 6768. 
913 C U N S i R ! J C T i O N  S f R V I C E S  . . . . . . . . . . . . . . . . .  L - 2 . b L  . . . . . . . . . . .  L1152dz - _ _- - - - - T O T A L  FOR ACCOUNT 91 
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05 

OO! 

041 

CCZ 

051 

OOF 

C'LLhT 0'51-51 C'ELbI O'lihl 3'6161 

~........................*. '......................t......,,......~.......~.+........................ 

t........................*........................t..........,.............+...............-........t 
O'LLhl 0'5i61 O'EL6! C'lL61 O'bLbl 

vsn ' VfHd:mV7IHd iVVld M3MOd H%d ?L(W 0001 
EL-OI-IO 3113 !I 3SV'Hd Ld33N(33 



C 
C EXAMPLE P X C B L E i l  3 
C P U R  BASE C A S E  AT P H I L A C E L P H I A  
C LOOu M r i l E )  v 7 Z  S I M P L E  I h T E R E S r ,  
C 40 dR.  kGHK YEEX, S T A R T  19TA A h 0  EhC 1’176.5 
C E S C A L I T E D  TU START OF CChSlRbCTlOh. 

4 ChAhlGE Y E A d  HANbE FOR H I S I O R I C 1 L  C O S T  A H A L Y S I S  T O  1900-1909* \ 4 M E L l S 1  I h P U I  
L 
1000 PUR PHILAOELPHIA U S f i  
CCCNOPI 
YiIRST=lY60.rYL~ST=A96Y.) 
L E N D  

CCNIl C A L L E D  - DATA F I T  D U h t  Oh U S A  MIUDLETOM’U 

CGNIl C P L L E D  - OATA F I T  CONE UN P E N N S Y L V I h I A  P H I L A D t L P - l I A  

U v 
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DATE 01-1C-73 CONCEPT PHASE I 1  

S I T E  ?.ATE AN0 ESCALhTIUN USED I N  COSl P A O J E C T I O h S  

A L C  NO 20 
A 8 

S I T E  LABOR 3.26 1-05 
S I T E  ~ ~ A I T E K I A L  999.93 1.00 

C R I i F l  

LABOR 
8UILOIhG L A S O R  
HEAVY LA6OR 
8RICKLAYEkS 
CARPEQTERS 
STRUCT. IRON 
P L A S T i k E f t S  
EL€CT. U O R K E R S  
S T E A M  F I T T E R S  
OPEK. ENGKS. 
SN. TRAC. OP. 
LC. T K A C .  OP. 
CRPlYE OPLRS. 
A I R  COYP, GPERS.  
rKClCK DRIVERS 
BOILER MAKERS 
OTHER CRAFTS 

MATER I A C  
CHANNELS 
I BEAMS 
W FLANGES 
RE-BARS 
REDIMIX CGNCRETt 
P L I F D H H  
LUMBER 
LAN0 
UNASSIGNED 
UAASSIGNEO 
UNASSIGNEO 
UNASSIGNED 
UNASSIGNED 
UNASS IGNEO 
L'NASS I GN€O 
UNASS IGNEO 

ACC NO 2 0  
0.0 
0.40 
O. C 
3 - 4 0  
0.C 
0.0 
0.c 
0.0 
0.13 
0.0 
0.0 
0.0 
0. C 
0.10 
3.C 
0.c 

A C C  hO 20 
0 - 0  
0.c 
0.0 
0 .c 
0.c 
0.0 
0 .G 
1 .oo 
0 .o 
0.c 
0.C 
0.0 
0.c 
0.0 

0.0 
0.0 

ACC NO 21. ACC 
n 8 A 
4.06 1.05 4.12 

1 2 . 3 5  I.OG L2.35 

ACC NO 2 1  
0.13 
0.2b 
0.02 
0.17 
0.21 
0.0 
0.02 
0.06 
0.GB 
0.0 
C. 0 
0.0 
0.0 
0.02 
c.0 
0.13 

ACC NO 2 1  
0.08 
0.08 
0.08 
0.+7 
0.27 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Y F I R S T  = 1 9 6 0 . 0  i 

hO 22 A C C  NO 23 ACC N J  2 4  
n A 
1.G4 4.11 
1.30 12.35 

S I T E  M I X I N G  FACTkJirS 

ACC W 22 
0.03 
0 -  14 
0.0 
b.63 
6.03 
u. 0 
0.06 
0.35 
oak1 
0.0 
0.0 
0.0 

0.62 
C.23 
C .  03 

ACC NO 22 
0.08 
0.08 

G.47 
0 . 2 7  
0.01 
G. 01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.6 

6. a 

0.m 

ACC NO 2 3  
0.02 
'5.13 
0.0 
0 * 3 2  
0. CL 
0.0 
0.07 
0.59 
b.G? 
0.0 
0.0 
0.0 
3.0 
G.01 
3.13 
G.G2 

A C C  bU 2 3  
0.08 
0.08 
0.08 
C.47 
0.27 
0.61 
0.01 
0.0 
0.0 

0.3 
0 - 0  
0.3 
0.0 
0.0 
c.0 

0.0 

8 A k 
1 - 0 4  4.1b 1.04 
1 - 0 0  12.35 1.00 

A C C  NO 2 4  
C.3 
ri .13 
0.0 
L .O 

G.0 
0.09 
0.3 

0.0 
0.0 
b.0 
0.0 
ii.i)2 
0.0 
C.̂  

0.08 

3 . 0 3  

4 i i  YO 2 4  

a. 08  

0.97 
G.27 
0.Ci 
0.01 
0.0 
0.0 
0.0 
C.O 
0.0 
c . 5  
0.0 
0.0 
0.0 

u.oa 
0.m 

ACC hn 25  
0.0 
3 . 2 8  
0.0 
3 . 1 4  
0.3 

0.27 
0.2Y 
0.C. 
0.0 
0.0 
0.3 
0.0 
0.33 
0. 0 
i . c  

3 . 3  

ACC '43 25 
L.CB 
0.38 
0 . 0 8  
i.47 
0.27 
0.31 
0.01 
0.0 
0.0 
0.0 
3.3 
0.0 
"0 
3 . 3  
0.0 
0.0 

PCC N C  2 5  ALL VU 26  

3 - 1 6  i.C4 3 . 4 5  1 - 0 5  
I 2 - 3 5  1.00 12.35 1.00 

A 3 A R 

ACC NO 2 5  
0.3 
0 .55  
0.0 
0.3 
0.0 
0.3 
0.0 
0.5C 
0.0 
0.0 
0.0 
3.3 
0.3 
0.2 
6.0 
0 .s 

&CC NO Zb 
2.06 
0.08 
0.0M 

0.27 
u.01 
0.01 
0.0 
0.3 
0.0 
0.3 
0.3 
0.3 
0.3 
0.5 
0.0 

0.47 



D A T E  01-10-73 CCNCEPT P H A S F  I 1  

I T H I I b S A h D  D O L L A R S )  
P L A N 1  C A P 1  I A L  I N V E S T H E N l  SUhMARY 

1003 H U E  P k R  P 3 h F R  P L A h T  P H I L A D E L P H I A  t U S A  Y A M E L I S T  I N P u l  
COST YA5Ib: A T  S T A R T  OF C O N S T R U C ? I L l Y  

DESILN + C S M T R U C T I O N  P E R I 3 D  1 9 7 1 . 0 - 1 9 7 8 . 5  

S T R A I G H T  ; N T E I ? E S T  R A T E  = 7.5 
40-hi lL iR WORK W t t K  

2 1  S T H I I C T U R E S  A,UD S i l t  F A C l L i T l E S  - . - . - - a - 2 7 9 4 1 .  

22 R t A L l j h  PLANT E Q U I P M E N T  . . . . - . . . . . . . . 5 2 4 G 3 .  

2 3  TdRBI;;E P L A N T  tiUIPPENi . . . . . . - I . . . 5 7 2 0 5 .  

2 4  t C E C T R 1 C  P C A k T  E O U l P P C N l  . . . - . . . - . . . . . 12253 .  

2 5  F I S C . E L L A > I E O U S  P L A N T  E G U L P N E N I  . - - . - - + - . ---1291. 
S U B I O T A L  . . . . . . . . . . . . . . . . . . . - 5  1 5 3 1 9 i .  

S P A K E  I P A R ~ S  A L L J k A k C E  . . . . . . . . . . . . . . . . . 1Jb2. 

C U N i i N S E N C Y  ALLUWAFICE . . . . - - - . - . - . . . ---Y129- 

S U t j T f l F A L  . . . . . . . . . . . . . . . . . . Z 164402.  - - - - - - - - 

L ~ € ~ ~ ~ S ~ S  
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DATE 91-13-73 C.ChCEPT PhASE 1 1  
io00 i tnE P r R  P3rlEK PLAhT P t i I L A D E L P h l A  I U S A  

ACCUilNT 
fdlJMCII1EL- 

22 

221 
. I  
.2 
.3 
.4 

K t A C T O K  E E l i I P N E t u T  
K E A C T U R  V k S S E L S  A N D  A C C E S S O R I E S  . . - . 
K f A C T U K  C i i h T R G L  D E b I C E S  . I . . . . . . 
M : I D t R A T ( ! P / ~ E f L € C 1 C . i :  S Y S T E P S  - - . - . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R C A C T U R  SHlEiCIhG . . ~ - . . . . - - 
M A I q  H E A i  T R 4 h S F E H  AND FKINSPORT S Y S T E M S  

S u e l u T A L .  . . . . . . . . . . . . 
2 22 

- 1  
.11 
-12 
-13 

K i A C i O R  C3KE C U O L P F l l  S Y S T E M S  
I’UMi’S . . . . .( . . . . . . . . . . . 
f l P I Y G  S Y 5 T i Y  I . . . . . . . . . . . . . 
S T E A M  G E N t H A r O R S  . I . . . - . . . . . . 
P R E S S L I R I Z L 4 G  S V S T E ?  . . . . . . . . . . . 

S U S T O T A L .  . . . . . - . . . . . 
K F A C T U H  U L A N I ( C 1  C L C L A N T  S Y S T E M S  
PU“II’5 . . . . . . . . . . . . . . . . . . 
P l P i N C  SYSTE3 . . I) . . . . . . . . . . . 
H E P T  EXCHCNGL-R EULIUL tENT . . . . . . . . 
P K E S S U R I Z l k G  S Y S T E Y  . . . . . . . . . . 

S U B T O T A L .  . . . . . . . . . . . 
INTEKRECIbTE LSDP COULSFiT S Y S T E Y S  
PLLMPS . . . . . . . . . . . . . . . . . 
P I P : h t i  S Y S T E X  . . e . . . . . . . . . . 
H E Q I  EXCHANGER E Q L l P M E N l  . . . . . . . 
F P E S S i J k l l l Y G  S Y S T E Y  . . . . . . . . . . 

SU810TL.L. a . . . . . . . . . 

B 139 .  
797. 
Y 3 4 .  

5 116. 
1830. 
363. 

5 3612. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. e . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

-14  

.2 
- 2 1  
.22 
- 2 3  
-24 

- 3  
-31 
-32 
- 3 3  
.34 

5 17. 
3 .  
0. 

I 0.  
3. 
0. co 

W 

S L l S l O T C L .  . = . . . * . . . . I . . . . . . . 
S A F E t i U A R D S  COGL I h C  S Y S T t R S  
K F S I O V A L  H E A T  R E M G U P L  S Y S T t Y  . . a . . . . . 
E M E K G E I u i Y  SHUTOGkN UR CURE I S U L A l ’ l O h  C C i i l M C  S Y S T E M  . 
C U d L A N ?  IhJCCTI0N A N C  C U R E  S f R A Y / F L U U O I N G  S Y S T E K S  . . 
C O M A l h M E N T  H E A T  P B S O R P l I f i h :  REJCCTION S Y S T F M S  . . . . 
R A O I O A C T I V E  i A S r t  IV.EATf?ENI’  bEiD OISP3SAL 
L l J U I D  n A S T t  PROCISSING E Q U I P k E N l  I . - . . . . . . . 
GASFUUS W A S T E S  ANC OFF G A S  PRGCESSINb E Q U I Y Y E N T  . . . . 
S i l L i O  W A S T E S  P K D C L S S I I J G  EOUtPUFh:T  . . . . . . . . . . . 

S U B T O T A L .  . . . . . . . - . e . . . . . . . 
~ U C L E A R  FbEL h A N O L i N G  A N 0  S T O K A G E  S Y S T t M S  
FUEL H A N C L L N G  T O O L S ,  E Q U l P Y E N r r  AN0 S Y S T E M S  - . . . . a 

suBrarAL. . . . , . - . . . . . . . . . . . . . 

2 2 3  
. I  
.1 
. 3  
.4 

2 2 4  
. 1  
. z  
. 3  

225 
. i  
.z 
.1 
-4 

2 2 6  
.I 
.Z 
. 3  
.4 
.5 
- 6  
. I  
.8 . 4 

4 9 .  
0.  

2 2 .  
----3Y I. 
P 447. 

R E M I J T t  V 6 E n l N L  E P L l F Y i N T  . . e . . - . . . . . . . 
StHVICE P L A I F I J H M S  . I I . . e - . e . . . . a . 
FUFL j T C e ! A G E ,  C L i e h l K i i ,  AND I F i S P E G T I U N  E i t U i P M C N T  . 

S U E l O l E L .  . . . a . . 
O I I i F R  K E A C r U H  I ’ L A h F  EOUlYMLkT 
I N € K T  (,AS SYSlFMS . . . . . 
S P E C I A L  H L A l l h b  S Y S T t M b  . . . 
CUJLANI K t L l  I Y I h G .  Z T O K A G E ,  ANI) 
1 D l L A h l  L O A K G E ,  VbLUMF C D r j T R C L r  
LLIJL A N I  Pun ! F I  C A  T l C I i  C CHEHI CAL 
FLLIID LLAK I ’ E T E C T I U Y  S Y S T E Y S  . 
A U X I L t A K I t b  CO(ILLt\C SYSTLHL . . 
M A I k T E N P N L k  EOUIPHtQT , * . . . 
M I I C E L L P . h L I I L S  S U S P E A S F  ITEMS . 

SUI3 1lJlAL. . . . . . . . 

. e . s . * . * J .  . I . .  

. . . . . . . . . . . .  

. . . . . . . I . . . .  

Ya&(EuP S Y S T W S  . . . . 
45 .  

0. 
L!. 

100.  
9 Y U .  

26 .  
0. 
0. .I. C. 

150. 173.  508. R E L ! t F ,  ETC. . . . . 
T R t A T M t N T  S Y S T E M S  . . . 789. 4 7 0 .  2 2 4 9 .  

0. 0. 0. 
4 9 4 .  272.  1051.  

0. 
281. 

....I....... . . . . . . . . . . . .  . . . . . . . . . . . .  

.I.......... . . . . . . . . . . . .  
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U 4 T €  '31-10-73 CCWCE2T P h i i j E  I 1  
1000 MiiE Pn?. PUrlFR PLANT PHItAGELPiiIA LJSA 

ACCOUNT 
~ Y & s E B - -  

23 

231 . 1 
-2 . 3 . 4 . 5 
- 0  

- 7  . 8 

232 
- 1  
- 2  
- 2 1  
- 2 2  
-23 . 24 . 25 

. 3 . 4 

233 . i 
-2 . 3 . 't 

234 
* 1  
- 2  . 3 

2 3 5  . L . 2 . 3 . 4 
.5 . 6 
- 7  

Z 36 . 1 . 2 

. 4 .> 

SJaTgIAL . . . . . . . . . . . . . . . . . . . .  
h E A T  K E P O V P C  S Y S T E w S  
' n d l E R  K h I A K t  COMPLh F A C I L I T I k S  . . . . . . . . . . . .  
Z I R C U L f i I L N L  M h T E R  S Y S T F M S  
PUYPS . . . . . . . . . . . . . . . . . . . . . . . . .  
PIPING . . . . . . . . . . . . . . . . . . . . . . . . .  
Z I S C A A K G E  rliCiriiL . . . . . . . . . . . . . . . . . . .  
DiSLHdKGE Cdi';dL Ah3 IIKMTLJ?Ej . . . . . . . . . . . .  
D F I C L F i i  P u r .  P P I 1  SISiiirLw,.ES . . . . . . . . . . . . . .  

suB13TLL . . . . . . . . . . . . . . . . . . . .  
SUBTOTAL . . . . . . . . . . . . . . . . . . . .  

C C N L I E N S E R S  . . . . . . . . . . . . . . . . . . . . . .  C G '1 0 E k 5 1 Fi G 5 Y 8 I E M 5 

CUNJEI.ISATE S Y S r E h  . . . . . . . . . . . . . . . . . . .  
G A S  R E M C V A L  SY6TEP . . . . . . . . . . . . . . . . . .  
IU? i+[* (E  B Y V A S S  S ' ? C T €  U. . . . . . . . . . . . . . . . . .  

S J B f i i T i L  . . . . . . . . . . . . . . . . . . . .  
F F E ?  t E A f I Y C  S Y S T E M  
REI;ENEKATI i 'F  H E A T  E k C H A Y G F R S  . . . . . . . . . . . . .  
PU..S . . . . . . . . . . . . . . . . . . . . . . . . .  
PIPlNG 4%:) 1 b V K S  . . . . . . . . . . . . . . . . . . .  

S i l R I O T A i  .................... 
C T ~ E R  r m  i. .NE P L R ~ I  t w t P w q T  
MPIII  S T F A H  DR CTWtR V A P U R  P I P I E &  . . . . . . . . . . .  
T U R O I N E  A U X I C I L R I t - S  . . . . . . . . . . . . . . . . . .  
CUXlLlAKIES C J C l i i h G  S Y S T E H  . . . . . . . . . . . . . .  
M A K E U P  I k i A ? M i N T  S Y S T t U S  . . . . . . . . . . . . . . .  
C l 3 t Y I C t . L  T K t A T H C k T  AND C O N U t h S A T t  PUhlFlLATiON S Y S T E H S  

INSTRiJ f i iNT4: iCY ah: CChTKGL 
P R O C E S S  I t C EQUIPMENT . . . . . . . . . . . . . . . .  
C i J * P U I f R  E 3 i r l P H t Y T  ( I N  227.21  . . . . . . . . . . . . .  
I S O L A T E D  I L I C A T i h C  AND RELCIRL'lkC b6GSS ( I N  23b.LI . 
C O N T R U L  AYD I N S T K i i P t N ?  I P I P I N G  . . . . . . . . . . . . .  

SUBTUTCL . . . . . . . . . . . . . . . . . . . .  
SUnTi iTCC F G 2  ACCOUri l  . . . . . . . . . . . . . .  
C U N T I N G E X C V  I 5 . C O M I C - i 0 . 0 % L A 9 0 R J  . . . . . . .  
S P A U t  PARTS I 1.0gl. . . . . . . . . . . . . .  
T P T C L  F O R  ACCOUkT 23 . . . . . . . . . . .  

................ PZl ... I...Z.... ..... LL@... ............. 
FACTCKY S I T E  S I T E  
L h l U i E f i t i i l  LAt!Y!! LUI&L r ? B I f 3 l @ L Z  

29950 . 
I1 . 
0 . 

39 . 
n . 
0 . 
0 . 

..-... li. 
L 29Y89 . 

3 1 2  . 
I 936 . 

0 . .. 
U. 

...... Y . ., 9 3 6  . 
L . 

...... 1. 
6 L243 . 

2900 . 
4 b U  . 

3 . 
...... a* 
I 3 3 6 0  

1 5 0 0  . 
1118 . 

...... n. 
6 26i8 . 

L . 
51 . 

110 . 
c, f 
L.. 
i . 

...... 2 . 
6 17L . 

1610 . 
4q5 . 

9 3  . 
36 . 
0 . 
i: . 

...... a* 
5 2.35 . 

i 2 5  . 
). 0 4  . 

456 . 
364 . 
7 5 7  . 

.... -4 I . 
B 171i.6. 

c . 

Y .  

...... L r  
$ l d 3 3  . 

6 Z i r  . 
1 4 6 5  . 
i47 . 

...... PL 
$ 2 2 3 0  . 

105 . 
l i 3  . ... Z i L L  

I 2735 . 
LG.59.  

3 3 0  . 
2 3 2  . 
2C.I . 

8 . 

151 . 
2 3 3  . 

0 . 
7 6 -  
5 0  . 

0 . 
C . 

...... 2* 
d 2L3 . 

2 5  . 
d 5 . 

293 . 
170  . 
3 q 1  . 

..... df . 
I 6'74. 

c . 
...... c1 
s 9 1 9  . 

.5 . 
616 . 
73 . ...... Q* 

$ 737 . 
3 3  . 
1. . 

... 1 ~ 6 .  
% 1 5 2 9  . 

1 1 7 0  . 
ZbO . 
75. . 

1 5  . 
..... 18. 
5 . ? ? J  . 

) + a  . 

4 .  

31711-  
72c1 . 
0. 

z o u  . 
87. 

3. 
c . 

...... Y* 
1 5 2 1 3 4  . 

461. 

1c55 . 
7 4 9 .  
534. 

114'. 
.... l Q 2 r  
& 3 5 3 8  

c, . 
...... 1 . 
X 4 0 3 0  . 

3 5 4 1  . 
2 5 0 1  . 

Z i O  . 
...... us 
B b 3 2 4  . 

1b55 . 
1233 . 

... 3g15* 
1 5 0 e z  . 

3 2 4  7 . 
5 2 9 .  
Ob0 . 
V 5 4 .  

2 3  . 
il . 

.... 4 P L  
P 5612 . 

l A 5  . 1 2 1  . 1 1  . 9 1 7 .  
0 . e. U . 3. 
3 . 0 . 0 . i. . 

...-. Pr .... %UL* -- Liz1 .... 535. 
I 765 . I. 7 2 3  . d l r 3  . + 1 4 5 1  . 

$ j 7 ,  '' S 38191 . '1 1 2 8 1 5  . I 6 1 7 9  . . r u 5  . 
1911 . 1 2 8 2  . 3 1 3  . 3531 . 

.......................................................... 

........ ........ ........ ........ 



D A T E  31-io-73 C C L C E P T  P H A S E  I I  
lCOO MhE PkR P O d f R  PLAhT ? I : L A D E L P H ~ A  I U S A  

2 4  E L t C T K l C  P L A N T  EPLLPMENT 

2 4 1  S U l T C h G E A R  
. 1  G E l i E R A . r U R C l R C U I r S  . . . . . . . . . . . . . . . . . .  i 5 .  8 .  
.2 S T A T I O N  5 i K V i C E  - . I . - - - - * - I s - --l!dL ---Ai i;. 

S d H T J T A L .  . . . . . . . . . . . . . . . . . . .  % 1015. I 138.  
2 4 2  
.1 
.2 
. 3  
.4 
.5 
.6 

2 43 
.l 
.L 

244 

-2 

2 4 5  
. I  
- 2  
.3 
r 4  

246 

.2 

.3  

.4 

.2 

.* 

.. 

. . ~  ~~ ~ ~ ~ 

S:4'!ON S t R V I L E  E C U l P H E N T  
S T A T l O h  S E R V i C E  A h 3  S Y A k 7 U P  T P A N S F O R M E H S  . . . . . . .  546. 
L O d  V 0 L I A b . i  U b i T  S i , 3 S i A l I U N S  AND ~ i G l i l i N G  T R A k S ' O R M E % S .  6 : o .  

Zd. C I P T T E R Y  S Y S T E M S  . . . . . . . . . . . . . . . . . . . .  
D I E S E L  E h G I N E  G t N E R A l U K S  . . . . . . . . . . . . . . .  7 5 5 .  
GAS I U H a l f h i  G E I I E R A T 3 X S  . . . . . . . . . . . . . . . .  lb2C. 
M J T G R  GEhkR.?TOk S F l S  . . . . . . . . . . . . . . . . .  -----lL 

S U B T U I A C .  . . . . . . . . . . . . . . . . . . .  5 3 6 1 8 .  
S h I T C H B f l A R D S  
P , A D  C C h I I ( O L  8 O A R E  f O 9  F L E C T X I C  S Y S T E M S  . . . . . . . .  4 5 L .  
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C . C M  
0 . 2 8  
0.47 
0 .27  
0.01 
0.01 
G.  0 
0.5 
2.ti 
0.3 
C.S 
0.0 
0. c 
0.;  
0.0 

8 A S F  M I X 1 4 G  i A C l O R S  

ACC hl! 22 
L.0 
c.  i4 
0.C 
0.03 
0. i3 
0.0 
G.06 
0.35 
i.11 
U. 3 
C .  3 
c. 3 
(1.0 

@.LZ 
C.23 
0 . 3 3  

ACC hC. 2 2  
0 . 5 8  
0.  o a  

A C C  NO 2 3  
0.0 
0.15  
0.  i l  
C.52 
3.52 
2 . 5  
0.07 
0.5'1 
J . 2 7  
0 . 0  
0. > 
Y. G 
0.0 
C'.Gk 
0. it; 
0.02 

ALL \J 2 3  
3.08  
O . 0 d  

b . S b  3.00 
0.47  0 . 4 i  
C . 2 7  -. 27 
D . 0 i  u.O1 
0.01 J.C1 
0.13 O.C 
il. J 0.3 
i.C 0.U 
c.0 3.0 
0. J 0.L 
0.0 0 . 0  
0 . 3  3.0 
0.0 3.0 
0.0 0.0 

a A B 
1.1; 7 . 2 9  1.1L 
1.05 l5.3Y 1 - 0 5  

A C C  NL 2 s  
0.0 
; . A 3  
U.G 
2.L 
0 . 2 3  
L1 .0 
6.69  
ti.0 
c .;fi 
6.3 
0.9 
0.0 
< . , I  
: . r Z  
L.J 
0 . :  

A C C  \[I  L 4  
d.98 
0 . 3 0  
0 . > 6  
0.47 
L . 2 7  
u . 0 i  
i . 0 ;  
2 . 0  
5.0 
L.3 
0.0 
c . .. 
0.1 
0.5 

0.3 
L . II 

ACT.  k U  25 
0 . 0  
L.28 
G.2 
3.1'. 
5.C 
0.3 
G.27 
Li.23 
L . ,  
c. 2 
c: 
G.3 
i.0 
G . 3 3  
3.0 
L." 

A C S  Y O  2 5  
L . G S  
L . l h  
3 . 0 8  
0 .4 :  
L .i7 
c .3;  
L.:l 
c . " 
G.3 
3 . :  
c.9 
C.L 
iJ.0 
J., 
i . J  
0. J 

A C C  NLI 2 5  A C C  N i t  26 
A 8 A R 
6 . 3 "  1 . 1 C  5.R2 1 . 1 ~  

' l 2 . 5 Y  1 . G 5  1 5 . 3 9  1 . 0 5  

ACC i\ i6 
0 . 3  
0 .  r0 
i .J 
b., 
U . 3  
17.0 
3.3 
u.50 . -  
d .  ' 
i, . Y 

I.. 

J.3 
3 . 3  

D.0 
1.3c 

A C C  NO 2 6  
U . 3 b  

J . L B  
3 . " 8  
2.47  
3 . 2 7  
0.31 
b."l 

0 .0 
3.0 
3 . 3  
0.0 

(i .3 
!" . 2 
0 .3  
0.3 

.~ 
I .d 

i . d  



0.0 
0'0 
C'7 
C'O 
c.0 

0'0 
C'O 
C'O 

IC'C 
10'0 
L7.0 
LC'G 
oc-c 
RC'? 
8C'O 
92 ON 33V 

0-0 

0-c 

0-c 

0'0 
0-0 

"-n 

C'O 
C'C 
0'0 

OS'P 
C'C 
C' I, 
c-7 
0.0 
0'0 

os-0 
C'O 

92 rlh 33v 

01'1 €9'21 01'1 €9'71 
41'1 12'5 91'1 f5.S 

6 V 8 V 
02 ON 32V sz OF, 331 

0'0 
C'C 
0'6 
0'0 
c - 0 0'0 
0'0 
0'0 
0'0 

IP,'? 
10'0 
LZ'O 
LC'C 
90'0 
82'1 
80'0 
CZ f?N 33V 

0'0 
0.C 

EO") 
O'C 
0 - ,: c"? 
r * c. 
0 'C 
RZ'O 
IZ'C 

0'0 
0'C 

h1.0 
0 * 0 

RZ'!? 
0.: 

52 ON 33v 

0'0 
c -n 
r-c 
0'0 
,7- 1 
0'0 
0'0 
0'0 
O-@ 

17.0 

LZ'? 
I C'O 
8"'O 
60'0 
eo-9 
cz 0% 33v 

10.0 

C'r, 
0'0 

20'0 
0.u 
0'C 
c '0 
n-0 

FO'G 
0'0 
69'0 

0'0 
80'0 

0'0 
0' 0 
€7'0 

0-0 
22 ON 33V 

0'0 
0'0 
0'0 
0 '0 
9.C 
0'0 
c '0 
0'0 
0'0 

IO'? 
lC'0 
L2.Q 
iV.0 
RO'O 
RO'O 
80.0 
FZ ON 33 

20-0 
01-9 
10'0 

0 *!! 
0'0 
?3 '0 
0'0 

1.0'0 
64'0 
LO'O 

0'0 
20-0 
20'0 

0'0 
01'0 
ZO '0 
€2 ON 33v 

c0-21 
82'9 

0'0 
C -0 
0'0 
0'0 
0'0 
0'0 
0'0 
0'0 
0'0 

10'0 
10'0 
LZ'U 
L'i.0 

22 OY 33v 

Er -0 
€2'0 
50'0 

0 '0 
0 '0 
0 '0 
0'3 

TISO 
4E '0 
90'0 

0'0 
€0'3 
€0'0 

0'0 
t1'O 
€0 '0 
22 ON 33V 

37.1 
GI-I 

F0'21 
El '9 

C'O 
C -@ 
0 '0 
c '0 
0'0 
0'0 
5-!? 
0 '0 
0 -0 

70-0 
10'0 
LZ'3 
I+.O 

RC'O 
RC'O 
12 ON 331 

a:-o 

E1'0 
C'3 

zo '0 
C '0 
0 '0 
C'ci 
C'O 

90-0 
eo-o 

zc. '0 
0 '0 

12-0 
11'0 

92'0 
€1'0 
12 ON 33V 

2e.Q 

91 'I 
€1.1 

€9'21 
LE'9 

3'0 
0-0 
0'0 
9'0 
3'0 
0'0 
3-3 
3'0 

03'1 
3'9 
3'0 
C'O 
3'0 
C'O 
3'0 
3'0 

02 ON 33V 

3'0 
n-9 

31 'C 
0'0 
3'0 
O'F 
7-0 

C"0 
@*e 
3.0 
0'0 

3b.0 
3'0 

02.0 
0'0 

CZ ON 33P 

r-o 

30'1 
91'1 

RF'6h6 
L6.47 

lVlN3IVU 3115 
klOSV1 311s 

n I B V R I e V n V 
CZ CN 33V EZ oh! 37v I2 'IN 331 02 ON 230 22 ON 33V 

0'69.51 = lSliI4h SNOI133f08d IS03 NI 03Sn NOllVlV'353 ONV 3LVH 3115 

11 3SVHd ld33N03 EL-GI-IO 31v2 

.. .. 



O A i f  01-10-73 C O h C f P T  PHASE iI 

I Y H O U S P N D  D O L L A R S 1  
P L A N T  C A P I T A L  KNVESTNENT SUMMARY 

lOC0 M Y €  PUR P O l l E R  P L A A T  P H i L A G t L P t l I A  I C A S €  5 
C O S T  BdSIS: AT 5 T A K T  OF C O N S T R U C T l U N  

D E S I G N  + C O h S T H J C T l O N  P E R I O D  1 9 7 1 - 0 - 1 9 7 8 . 5  

S T R A I G H T  I M T i i t E S T  RATE = 7.0 
4 0 - n o u R  n m K  M E E K  

ACCUUNT TUTAC 
hiL~~3__-8il;Q~~-Ii~~--_---------------------------- --CCIL--- 

a3EL T-Lr!$Ih 

2 1  S T R U C T U K E S  A V D  S l f E  F A C i i l T I E S  . . . . . . . . . 33548. 

2 2  REACTOR P L A N 1  E P U I P M E N i  . . . . . . . . . a 55480.  

23 T U S R I N E  P L A k T  E i l U I P M E h T  . . . . . . . . . . . , . 61819.  

24 ELECTRIC P L A N T  t u u I P r m r  . , . . . . . . . . . . . . . 1 3 5 9 4 .  

25 M I S C E L L A N E O U S  P L P N f - E Q U I P M E N T  . . . . . . . . . ---*Ui. 

SUBTOTAL . . . . . . . . . . . . . . . . . . . 5  1 6 8 5 5 5 .  

SPAKE P A R l S  A L L J W A N C t  . . . . . . . . . . . . 1126 .  

C O N T I & G E N C Y  4 L L O k A N C E  - - . . . . . . . . . . --b,L2Zfi. 

S U B T C T A L  . . . . . . . . . . . . . . . . . . . - 3  1 R i l 9 0 J .  - - - - - - - - - - -. - - 

d&Rllirl€LtUI5 

91 C G N S ~ R L I C T I O U  F A C I L I T I E S .  i 3 U I P M t N T ~  AND S E K V i C f S  - . 13539. 

92  E N G I N E E K i k G  A N 0  L J N S T R U L I I D N  MANAGEMFNI  S t R V I i E S  . . . 2 3 0 5 3 .  

93 OTHER C O S T S  . . . . . . . . . . . . . . . . . . . . 8541. 

9 4  IhTE9EST C U K l N G  C O N S T R U C T I O N  . . . . . . - - - --ZQI!t. 

S U B T G I A L  . . . . . . . . . . . . . . . . . . . S  9 7 9 8 0 .  
- - - - - - - - - - - - - 

S T A R T  OF CONSTRUCTLCN GUST I 2 7 9 8 9 4 .  

E S C A L A T I O N  O U R i N G  C i N S ? U V C T l O N  I 5.4Y/YX 1 $AUQU. 

s 3 9 3 9 7 3 .  - - - - - - - - - - - - - I O T A L  P L A N 1  C t i P l T A L  I N V E S T M E N T  - I S  3 9 4 / K d i )  



I .  , .  

L 
C EXAMPLE PROBLEM 6 
C 
C T H I S  RUN I L L U S T K A T E S  N L L l l P L E  OPTIONS: 
C CHA!.IGES IN 
C 1. E S C A L A T I O N  RATES,  
5 2. C L S H  ~ ~ i l b  CUXVES,  
C 3 .  S I T E  C O S T S .  
C 
C NOTE: TdU NANELISY I N P b T S  R F O U I R E O  FCR FLAG 
C OF 5 1F.r CClLUMN 7 1  

9 
U 



CihiEPT PHASE I :  C I T E  91-10-73 
1100 H M E  PhRNET P d E R  PLAhT H13OLFTDWN , U S A  

R A S E  R A T E  AND ESCALAl l i lN d S E C  l h  C 0 S i  PKUJECIlbNS Y c I K S 7  = 1Y69.C 

A C C  NO 2 0  
A 8 

SASE LABOR 5.84 i.10 
B A S E  4ATEKIAL 1000.3~ 1.0C 

CRAFY 

LAEDh 
B U I L D I M  LA3JR 
t i E P V Y  LAJClR 
8RlCKLbVERS 
CAHPENTEXS 
S T R U C T .  I R C h  
P L A S I E ? . t S S  
ELECT. kUkKFil5 
S T E A -  F I Y i E K S  
OPER. E:.IGRS. 
SM. T R A C .  DP. 
LG. i R A C .  OP. 
CRAN,' U?€HS. 
A I R  C a b i P .  OPERS. 
r K U i K  OR I V E R L  
BOZLEK R A K E R S  
Ort-Ei :  CRAFTS 

MATERIAL 
CHdkPiti 5 

B E A Y S  
M FLCIIGES 
R E - E A R S  
R E O I M I X  C G N C I I E T E  
PLYFUHH 
LUCOEX 
LAhO 
UNASS iGNED 
UNASSIGKED 
U N A S S I G N E D  
UkASSIGFiED 
UhASS lGht0 
UNASSIGhE3 
UkASS IGNCJ 
UNASSIGNED 

A C C  NO Z C  
0.0 
0 .4c  
O.C 
0 . 4 0  
0.c 
0 . c  
0.0 
0.0 
0. :G 
0.c 
0.c 
0.0 
0.0 
0.10 
0.c 
0.c 

4cc  NU 2 i  
u - L  
0.0 
0.c 
0.0 
0.0 
U.3  
0.G 
% .cc 
0 0  
0.0 
0 .u 
0.c 
0.0 
0.0 
0.0 
0.u 

A C C  luU 2 1  A C C  NO 22 A C C  NU 2 3  A C C  NJ 24  
A E A B A 
6.44 l . l G  6 - 8 0  1.1G 6.79 

15.39 1 -05  15.39 l.d5 i 5 . 3 9  

BASE h:X:FIG FACTSliS 

4CC NO 2 ,  
0.0 
O.2h 
0.02 
0.i7 
0.2i  
G . 3  
0.02 
0. on 
0.06 
0.c 
0.L 
3.3 
ti. 0 
0.02 
0.0 
G.13 

\ C C  N d  2 1  
O.Od 
0.06 

0.47 
0.27 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
C.L 
0.0 
c. 0 
O.G 

o.ua 

ACC *;3 2 2  
0.3 
6.14 
0. 0 
G . G 3  
0.03 
6.2 
0.06 
0.35 
b . i l  
0.0 .'. 5 
3.0 
0.0 
C.02 
C.23 
G.03 

A C C  iV0 2 2  
L.28 
0.J8 
0.03  
0.47 
0.27 
u.91 
ti.01 
3.0 
0.0 
5.0 
3.0 
0. 0 
C.'J 
0.0 
0.0 
0.3 

A C C  NO 2 3  
0.0 
0 . : 0  
0.0 
J.32 
d.02 
0.0 
0.07 
0.59 
3. 07 
0.0 
C.b 
0.0 
0.5 
0.51 
0 . l u  
0.02 

ACC YLI 2 1  
".Ob 
0.08 
0.08 
0 . 4 l  

0.0, 
0.01 
0.: 
0.0 
0.3 
0.3 
0.3 
3.0 
0. (i 

0.0 
0.3 

0.2: 

t3 A 3 
:.io 7.29 i .L0 
1.G5 15.39 1.05 

A C C  NLI 2 4  

c.13 
0.d 
0.5 
G.08 
C.J 
L. 6'1 
0.0 
0 . 0 6  
O.J 
i.; 
0.0 
0.: 
u . 2 2  
0.0 
O.J 

, -  
J . -  

4 c c  l v l i  2 4  
0.0H 
0.08 
0.c.8 
0.47 
0.27 
0.3 :  
0.01 
C.O 
0.c 
0.0 
O.J 
3.0 >." 
0.0 
0.P 
V.0 

AC: hC 25 
5 . 3  

0.0 
3 . : 4  
G.0 
C.L 
0.27 
0.23 
L." 
c.0 
i.0 
0.0 
c . ': 
0.03 
6.0  
0.i 

o.2a 

A C C  i.iJ 25 
2.08  
0 . 0 8  
i.08 
0.47 
0.27 
0.01 
0.01 
J.3 
0.0 
5.0 
O.d 
C.0 
L." 
0.0 
3.: 
3.3 

6.33 
1 5 . 3 9  

1.10 
I. 0 5  

A C C  lriu L S  

u.53 
0 .0 
0.3 
0 .O 

0 . 3  
2.5c 
6.3  

0.3 
c.2 

' 3 .2  
0.3 
0.3 

V." 

.~ 
d . -  

0.0 

u . ,  

ACC Y u  2 6  
L .58 
0.08 
' j .08 
3.47 
0.27 
G.01 
3.5: 
L .c 
0 . 3  
3.0 
U.C 
O.U 

0.0 
c .J  
G.O 

. ." 

5.82 
15.39 

1.ig 
1.35 



. . .  

D A T E  0 1 - 1 0 - 7 3  CONCEPT PHASE I I  

SITE R A T €  AND E 5 C A L A l l O N  U S E 3  I N  LUST PRCJELIiUNS Y F l k S T  = 1963.; 

ACC NO 2 0  
A B 

S I T E  LABOR 5.84 1.Cl 
S I T E  M A l E R l A L  1000.00 1-00 

CRAFT 

L A a l 7 K  
B U I L D I N G  LAHOR 
k t A V Y  L A B U K  
ER (CKLCYERS 
CARPENTERS 

P L A S T E K E R S  
ELECT,  h 0 R K t K S  
STEAM F I l T t R S  
U P E K .  ENGPS. 
SM. r h h C .  OP. 
LG.  T K A C .  UP. 
C R A h E  OPEhS. 
A I R  CCMP. O P E B S .  
T K K K  0RIJEAS 
B C I L E H  M A h E K S  
GTHER C R A F T S  

s r K u c r .  IRON 

H A T F R I 4 i .  
CHANNELS 
I BEAMS 
W F L A h G E S  
R E - B A R S  
R E G l M I X  CONCRETE 
PL YFOK H 
L U M E E K  
L A h D  
J N A S S I G N E D  
UNASS I G M O  
U N A S S I G N E D  
U k A S S  IGNEO 
U N A S S l G h E D  
U N A S S I G N E D  
LJNASSIGNEO 
U N A S S I G N E D  

4CC \a 2 0  
3.0 
0.40 
3 . c  
0.45 
0.c 
O.C 
0.0 
0.0 
0. ic  
0.c 
0.0 
0.c 
0.0 
3.10 
0 . c  
0.0 

8CC NO 20 
O.C 
0.c 
O.D 
0.0 
0.0 
0.0 
0.0 
1 .ac 
0 .0  
0 .a 
O . C  
0.0 
0.0 
D.C 
0.0 
0 . c  

A 8 A B A 
4.56 1-97 6-lY 1.07 5.63 

Lfr-33 1-06 15.39 i.04 15.39 

A C C  NO 2 1  ACC hU 22 ALC hCl 2 3  A C L  N 3  24 
6 A B 
1-07 4.24 1-07 
1.06 15.39 1.06 

ACL NO 2 1  
0.0 
0.26 
0.02 
0.17 
0.21 
C.0 
3 . 3 2  
0.98 
0.08 
0.0 
0.0 
0.0 
0.0 
0.02 
0.9 
0.13 

ACC k0  21  
C - C M  
J.08 
0.0B 
0.47 
6.27  
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

S I T F  M I X I N G  FACT[ l r (S  

ACC NU 2 2  
0.0 
0.14 
3.0 
c. 33  
U. 03  
ti. d 
0.06 
ti. 35 
0.11 
0.0 
0. c 
0.3 
3.0 
0.02 
0.23 
0.33 

ACC h 0  2 2  
0.08 
0.08 
0.08 
0.47 
'2.27 
0.01 
0.31 
0. 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

A C C  hb 2 3  
G . 0  
0.10 
3.3 
G.32 
O.92 
C.3 
0.07 
0.59 
0.07 
0.0 
c.3 
0.0 
G . G  
0.01 
0.13 
0.02 

A L C  N 3  2 3  
O . 3 d  
0.08 
0.08 
0.4: 
0.27 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ACC NU 24 
G.O 
0 .13  
0.0 
0.9 
0.OF 
a.d 
3-69 
d.O 
0.08 
3 . 3  
L .I) 
0.3 
0 .c 
3 . 3 2  
O.d 
0.0 

ACC kC' 24 

0 . 0 B  
5.08 
0.47 
3.27 
0.02 
L.61 
0.5 
0.0 
0.0 
0.0 
0.3 
0.0 
C.3 
0.0 
0.0 

J .on 

ACC N 3  25  
L.0 
0.28 
0.0 
0.14 
0.0 
c . i  
0.27 
3.28 
0.0 
3.0 
L.3 
0.  C 

3.03 
0.0 
3.U 

- -  
i).r 

ACC hid 25 
3.38 
6.08  
6.08 
0.47 
0.27  
0.01 
3 - 5 1  
0.0 
G.C 
0.9 
0.0 
0.0 
3.0 
C.C 
0.0 
0.0 

A C C  bn 2 5  
A d 
4.60 1-01 

15.3'3 1.03 

ACC NO 2 0  
u.2 
c.53 
2 . 3  
0.3 
3.0 
3 . 3  
J .o 
c .50 
J.0 
0.0 
3.5 
J .2  
1.3 
0.1 
0.3 
0.3 

A c i  Ni: 26 

d.08 
0.08 
0.47 
0.27 
d.01 
0.G: 
0.3 
u.3 
0.3 
0.3 
0.0 
0.0 
5.3 
0.0 
3.0 

ii.da 

ACC NO 26 
A B 
5.E2 l.L0 

15.33 1.05 



C A i E  01-10-73 C O k C i P T  PHASE I 1  

ITHOUSANO DOLLARS1 
P L A N 1  C A P I T A L  C N V E S T M E Y T  SUPlMARY 

N A Y F L I S T  I k P U T  l l 0 d  HWE PWRNET P O k t K  P L A N T  MLDDLETOWN t USA 
COST BASIS :  A T  START L F  C O N S T H V C T l U N  

D E S I G N  P C O N S T K U C T I O N P E X ' I O D  1974-5-1982.~ 

COMPOUND I k T E K E S T  R A T F  = 1.5 
40-HOUK WORK W E E K  

2 1  S T R U C T U R E S  AVO S I T E  FAC;:ITlES . . . . . . . . . . . . 3 4 2 9 3 .  

22 k E A C I O 9  P L A N l  E O ~ J 1 P k ' ' t l ~ l  . . . . . . . . . . . . . . . 7 0 0 5 : .  

2 3  T U R B i h l E  PLANT t W i P P E N T  . . . - - . . - . . . . 3 9 4 2 2 .  

2 4  E L E C T K L C  P L A N T  E P U W P E ~ J T  . . . . . . . . . . . . . . . 15831. 

25 H I S C E L L A N E C U S  P L A N !  t C U l P M f W  - - - - - - - - - - - ---4411. 
SU!IT;)TAL . . . . . . . . . . . . . . . - 3  2 1 4 0 6 6 -  

SPARE ? A 3 1 5  P L C . I W & ~ C E  . . . . . . . . . . . . . . . . . i > b b r  

CONTINGENCY A L L i l k A h C E  . . . . . . . . . . . --li511. 
SUBTiITA: . . . . . . . . . - . . . . . . . . - 5  2 2 9 2 0 7 .  - - - - - - . - . - - . - - 

LCIUfU-LRSI3 

4 

0 
0 



CATE 01-10-73 C C h C E P T  P H A S t  I 1  
11W ENE P k R N E l  PObIFK P L 4 h I  MIDDLETOYN , usn 

OKEAKDDW1V OF PHYSICAL PLANT GUSTS (THOUSANDS O F  D O L L A R S )  

DATE 01-10-73 CCNCEPT PH4SE 11 
I100 W W E  PWRNET P W E R  PLAhT H I D D L E T C k N  t USA 



DATE 01-1C-73 TCNCEPT PHASE I 1  
1105 MWE P h R k E T  POWER P c A h T  H I D D L t T 3 k N  t USA 

21 S T K U C I U H E S  AN3 F A C I I I Y I F S  

211 
.I 
- 2  
.j 

2 ii 

.2 

.3  

211 
.1 
.2 

2 14 

.i 

.: 

S I T E  I H P R U V t M E N T S  c N D  F A C I L I T I E S  
GENERAL YAKU I H P R C V E M E N T S  . . . . . . . . . . . . . . .  
WATERFRCNT IHPROVEi 'ENTS . . . . . . . . . . . . . . . .  
;( lL ; l dAY A h 0  R A l L W b l  ACCESS . . . . . . . . . . . . . .  

SL'B:O:AL. a . . - . . . . . . . . . . . . . . .  
~ ~ E A Z T U R  au:Lnix 
B A S I C  B U I L S I L I L  S i R b C . U x r d  : : t u  2 1 2 . 3 )  . . . . . . . . .  
G U l L U I N C  S E R V I C E S  . . . . . . . . . . . . . . . . . . .  
CUN1A:NMENT S T R U C i L q E S  . . . . . . . . . . . . . . . .  

S U R 1 0 1 A L .  . . . . . . . . . . . . . . . . . . .  
TUR a i  N E  E U I  C D  1 k G  
J A S I C  B U I L O I h L  S T R U C T U H F S  . . . . . . . . . . . . . . .  
B U I L D I N G  S E R V I C E S  . . . . . . . . . . . . . . . . . . .  

SUBTUTAL. . . . . . . . . . . . . . . . . . . .  
I h r A K f  A h 0  D ISCt IARGE S T R U C f U K F S  
I N T A K E  S f i U C T U R E  . . . . . . . . . . . . . . . . . . .  

.2 D I S C H A R G E  S l d U C T U k E  ! i N  2 3 2 . 2 1  , . . . - . . 

.3 U ~ P R E S S L I ~ ~ Z ~ L  I N l A s t  UNO D I S C i i A V G E  COf'd?UITS ; i h  232.21. 
S U B I O T A L . . .  . . . . . . . . . . . . . . . . .  

.I B A S I C  R U I L S I N l r  S i U U C T U K F S  . . . . . . . . . . . . . . .  
- 2  B U I L D l h G  S E K V I C E S  . . . . . . . . . . . . . . . . . . .  

S U E i O f A L .  . . . . . . . . . . . . . . . . . . .  
.1 B A S I C  BULLDIN( .  S I E U C T U R L S  . . . . . . . . . . . . . . .  
.2 B U I L D I N G  I f R V I C E S  . . . . . . . . . . . . . . . . . . .  

SuaToTAL. . . . . . . . . . . . . . . . . . . .  

2 15 KEACTUR A U X ! L I A R : E S  G U I L C I N G  

216 K A O l C l A C T l V E  WASTE e U I L D L N G  1 I R  2151 

2 11 F U E L  S l S R A L t  E U I L C I N G  
. I  B A S I C  B U l L U I N G  S T R d C I U K E S  . . . . . . . . . . . . . . .  
. z  BUlLi):?iG S E R V I C E S  - . - 

SUETOTAL. . . - 
2 18 0:hEil 
2 l 8 A  L C N T K O L  KGOM E U l L C l N G  
2185 0 1 E S E L  GENERATO% B U l L D l h . G  - - 
2 l d C  A O N ~ N I S l ~ A T l U ~ ~  3ULLDIkG . . .  
2 1 8 D  S C R V I C E  0 U l ~ i l i N G  . . . . . .  
2l8E FAN XUOH R U I L C I k G  - . - . 
2 1 8 F  A U X I L I A R Y  FEED P U V P  fNCLUSURE 

SUBTOTAL. . . . . . .  
219 STACKS . e . - - - . 

. . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  

672. 52b. 2396. 
0. 0. G. 

----03z.  ---112ftL 
$ 1 3 5 8 .  I 2522. 

ti- 
i090. 

--1LZII* 
% 13305. 

0.  U. 0. ti. 

59.  H 3 4 .  
13. 3Y5. 

1 9 7 .  .97. 
118. 4 9 4 .  

c .  2 2 8 .  
------Y* -----Yd. 
B 3 6 8 .  '6 2434. 
$ 0. P 0. 

2 .323 .  

433. 1753. 
212. iL43. 
429. 2 0 4 8 .  
546. 2311 .  
1 L 6 .  669. 

-----hl* ----1!tZ. 
4 1857.  I. 93b9. 
$ 0 .  0 .  

' .  



C A T E  01-10-73 CChCEPT PHASE i l  
1103 MiiE P W i N E i  P O d t H  P L A h T  M l O O L E l D k N  9 USA 

I C C O U h T  
AUM!lEB- 

22 

221 
.1 
.z 
.3  
.4 

222 
.I 
.ll 
-12 
-13  
-14 

.2 
-21 
.22 
.23 
-24  

.5 

. 3 1  
- 3 2  
-33  
.34 

223  
-1  
.2 
-3 
.4 

224 
. I  
- 2  
.3 

2.25 
. I  
- 2  
- 3  
.4 

226 
.1 
-2 
.3 
.4 
.5 
-6  
- 7  
.a 
- 9  

-A~~PYC13-S1VLI-_I--_I__________________----- 

R E A C T O R  P L A N T  E P l l  I P M E N T  

REAL TOR E P U  I PMENT 
R E A C T O R  VESSELS A h 0  A C C E S S I A I E S  . . . . . . . . . . . .  
REACTOR CONTROL DEVICES . . . . . . . . . . . . . . . .  
MCUERATOR/8EFLECTCR SYSTEMS . . . . . . . . . . . . . .  
RFACTOR S t i l t L D l N G  . . . . . . . . . . . . . . . . . . .  

SUBTOTAL.  . . . . . . . . . . . . . . . . . . .  
M A l N  H E A T  TRANSFER AND TRANSPLRT SYSTEMS 
REACTOR CORE COOLANT S Y S T E M S  
P U M P S . .  ....................... 
P I P I N G  S Y S T F M  ..................... 
S T E A M  GENtRATDRS . . . . . . . . . . . . . . . . . . .  
P K E S S U R I Z l N G  S Y S T E C  . . . . . . . . . . . . . . . . . .  

SUBTOTAL. . . . . . . . . . . . . . . . . . . .  
REACTOR BLAhKET C C C L A h T  SYSTEMS 
P U M P S . . . . . . . . . . . . . . . .  . . . . . . . . .  
PIPING SYSTFK ..................... 
HEAT EXCHAIUGER EQLIPMENS . . . . . . . . . . . . . . .  
P R E S S U R I Z I N G  S Y S T E M  . . . . . . . . . . . . . . . . . .  

SUBTOTAL, . . . . . . . . . . . . . . . . . . .  
I N i E R M E C I A T f  i O C P  COOLANT S Y S T E l r Z  

P I P l E i L  S Y S I € W  ..................... 
HEAT EXCHANGER E Q b I P t i E h I  . . . . . . . . . . . . . . .  

SUBTOTAL. . . . . . . . . . . . . . . . . . . .  
SUBIOTAL.  . . . . . . . . . . . . . . . . . . .  

SAFEGUARDS C O O L I N G  SYSTFMS 
R E S I D U A L  H E A T  R E M C V b L  SYSTEM . . . . . . . . . . . . .  
EHERGFNCY S H U f O O k h  OK CORE I S C L A T I O N  C O D L I N G  SYSTEM . 
COCILANT INJECTIO’4 P F i D  CbSE SPKCY/FLOODXNG SYSTEMS . . .  
COMTAINHENT HEAT P E S L ; R P T l O N  REJECrIGN SYSTEMS . . . . .  

SUBTOTAL. . . . . . . . . . . . . . . . . . . .  
R A O [ O A C T I V E  WASTE TKEATREYT AND D I S P O S A L  
L I Q U I D  WASTE P R O C E S S I N G  EQUIP,?FI.;T . . . . . . . . . . .  
G4SEOUS WASTES A N C  OFF GAS P R C C E S S I N G  E O U l P M E N l  . . . .  
S O L I 0  WASTES P R O C E S S I N G  EPUIPMEkT . . . . . . . . . . .  

SUBTOTAL. . . . . . . . . . . . . . . . . . . .  
NUCLEAR F U € L  HAhDLINL AND STORAGE SYSTEMS 
F U E L  H A N D L I N G  TOOLS. E U U I I ’ M E N l r  AN@ SVSTEMS . . . . . .  
REMOTE Y l E M I N G  EQbIPMtkT e + - o - - . . I - - . . 
S € R V I C E  PLATFORMS . . . . . . . . . . . . . . . . . . .  
F U E L  STORAGE, C L E A h l N G ,  AND INSPECTION E Q U I P N F N T  . - . 

SUBTOTAL. . . . . . . . . . . . . . . . . . . .  
ETHER R E K T U R  P L h h ?  E P U I P M E Y f  
I N E R T  GAS SYSTEMS . . . . . . . . . . . . . . . . . . .  
S P E C I A L  H E A T I N G  S Y S T E M S  . . . . . . . . . . . . . . . .  
COOLANT K E C E I U I A G +  SIORAGE,  Ab40 VAKEUP SYSTEMS . . . .  
COOLAN1 CHARGE, VOLUME CLNTROLI H t L I E F ~  E T C -  . . . . .  
COOLAFiT P t J R I F I C A T l O N  & C H E M l C A L  TREATMENT S Y S I E H S  . . .  
F L U I D  L E A K  D E T E C T I C N  SYSTEMS . . . . . . . . . . . . .  
A U X I L I A R I E S  C O O L l h G  SYSTEMS . . . . . . . . . . . . . .  
MhINTENANCE E O U I P H E N T  . . . . . . . . . . . . . . . . .  
N I S C E L L A N E O U S  SUSPENSE I T E M S  . . ........... 

SUf lT f lTAl .  I - - . - - . . - . . . - - . . 

PUMPS........................... 

PRESSURIZING S Y S T E C  . . . . . . . . . . . . . . . . . .  

11949. 
5337. 

0. 
----xi* 
5 17301. 

f 205. 
1 1 7 2 .  

4 9 6 3 .  
4 2 1 6 .  

i84L9. 

1 4 0 0 .  
c. 

d 

0 w 



L A T E  01-10-73 C C h C E P T  PHASE I 1  
1103 M M E  PWRNET POdER ? C A h Y  H l D D L E T O k N  t U5A 

. . . . . .  . . . . . .  . . . . . .  
:SOLATED I N 3 i L A l i N G  AND R E C O R i J i k G  C A G E S  I i N  1 2 7 . 1 1  
C O N T R O L  AN0 1NSTRLNFNT PIPING I . , - . . - - . - 

ACCOUNT 
W!dhfB-- 

22:  
.i 
.2 
. 3  
.4 
. 5  . ~ .  ~ 

S U B T O T A L .  . . . . . . . . . . . . . . . . . . .  
.1 B O I L E R S  P h U l O K  S U P E R H E A T E R S  . . , . . m . - . a . - 
.2 DRhFT SYSYEMS . . . . . . . . . . . . . . . . . . . . .  

2 2 8  FOSSIL F U E L  B C l L E K S  AND SUPERHEATERS 

.3 F U E L  H A N D L i N G  SYSTEMS . . . . . . . . . . . . . . . . .  

.4  AS^ HANDL;NG s y s r c p s  . . . . . . . . . . . . . . . . .  
SUSTOTAC. . . . . . . . . . . . . . . . . . . .  

.* S P E C I 5 . L  5 : k U C T U R E j  . . . . . . . . . . . . . . . . . .  229 l R R A D i C T l O N  F A C k L I I I t S  

.2  M 4 I E R I A : S  HANDLING EPULPMFNI . . . . . . . . . . . . .  

. 3  H A T C R I A I S  S E C E I V l h G  L113 STOl<AGE S Y S : E H S  . . . . . . . .  
S U B i O l 4 L .  . . . . . . . . . . . . . . . . . . .  

. .  . .  . .  . .  . _  

z r a c .  2 9 3 .  
2 0 5 3 .  1 1  !. 

CI. 299.  

C. C. 
0 .  0. 



. '  I '  . . . .  

GATE 01-10-73 CChC€PT P H A S E  I 1  
1109 MU€ P h R V E T  POWER P L b h T  M I D O L E T C H N  I USA 

23i 
.1 
.2 
.3 
.4 
.5 
- 6  
.7 
.e 

232 
. I  
.2 
.21 

-23 
.24 
.25  

_ I -  
.iL 

TUAB INE-GEYERATORS 
T U R U I N E - G t N L X A T O K S  A h 3  ACCESSORIES . . . - . - . 
FOUNDATIONS ...................... 
STANDSY E X L l T t k S  . . . . . . . . . . . . . . . . . . .  
LUYKICATIqG S Y S T E P  . . . . . . . . . . . . . . . . . .  
C A S  SYSlEHS ....................... 
R F H F A T E K S  ( I N  231.11 . . . . . . . . . . . . . . . . .  
SklELDING ....................... 
WEATHER-PROOF HOUSING . . - * . - . - - . - . . 

SU$TOTAL.  . . . . . . . . . . . . . . . . . . .  
H F A r  X E N C V A L  S Y S T E H S  
WATER ? E i T A < t  CCXfiCA F A C I L I T I E S  . . . . . . . . . . . .  
C I R C U L h T I N G  WATER S Y S T i C S  
F W P S . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PIPINCr.  ........................ 
D I S C H A R G E  T U N F i E L  . . . . . . . . . . . . . . . . . . .  
D I X H A R G E  P L P t  APiG S r w C T O l i t S  . . . . . . . . . . . . .  
DEICING P W f '  P I T  STRUCTURES . . . . . . . . . . . . . .  

SUBTOTAL.  . . . . . . . . . . . . . . . . . . .  
. 3  C O D L I N G  TOWERS . . . . . . . . . . . . . . . . . . . .  

SUYTZITAL. . . . . . . . . . . . . . . . . . . .  - 4  GTHEK sys rcns  R E J E C T I F ~ G  HEAT r u  THE A T W S C H ~ R E .  . . . .  
233 C O N O t t i S l l u G  SYSTEMS 

. I  COND€NSERS . . . . . . . . . . . . . . . . . . . . . .  

.2 CONDENSATE 5YSTEEI . . . . . . . . . . . . . . . . . . .  

.3 GhS REMOVAL S Y S T E W  . . . . . . . . . . . . . . . . . .  
.4 T t i R b I W E  B Y P A S S  S Y S ? € %  . . . . . . . . . . . . . . . . .  

SUHTUTAL. . . . . . . . . . . . . . . . . . . .  
.I H E G E N E R A i l V E  H E A T  EXCHANGEKS . . . . . . . . . . . . .  
.2 P U M P S . . . . * . . . . . . . . . . . . . . . . . . . .  

P I P I N G  ANir TANKS . . . . . . . . . . . . . . . . . . .  .3 
SUBTOTAL.  . . . . . . . . . . . . . . . . . . .  

. I  M A I N  S T E A M  OR UTeFR VAPOR P I P l N t i  . . . . . . . . . . .  

2 34 FEED HEIITINIC, v s r w  

235 CTHER T U P Y I N E  P L A h l  E W I P M C N T  

.Z T U K I J I h E  A U X I L I A f i i t S  . . . . . . . . . . . . . . . . . .  
- 3  A U X I L I A R I E S  C O 3 L I h C  S Y S T F N  . . . . . . . . . . . . . .  
.4 MAKEUP TREATMENT C\STEMS . . . . . . . . . . . . . . .  
.5 C H E M I C A L  TREATMENT AN3 CONDEIU iATE PUkIFICbTION SYSTEWS 
.6 C E Y T R A L  CUBR!CATlC% S E R V I C E  S Y S T E "  . . . . . . . . . .  
.7 F I S C k L L A Y L i J U 5  L U S P E N S E  IlEMS . , . - . .I . . - - I 

S U S l 3 1 A L .  . . . . . . . . . . . . . . . . . . .  
- 1  P R J C E S S  I t C E 3 U l W L F r T  . . . . . . . . . . . . . . . .  
.2 L O M P U T t A  t l l U I P q E N 3  !IN 227.21 . . . . . . . . . . . . .  
.3 I 5 3 L A T E 3  I l v U I C A T I h G  AND R E L O R C I h C  GAGES LiN 236.11 . . 
.4 CONTRUL A h D  I N S T K L M E 4 T  PIPIML . . . . . . . . . . . . .  

SUBTOTAL.  . . . . . . . . . . . . . . . . . . .  
SJBTOTAL FCK ACCOVNI.  . . . . . . . . . . . . .  
CUNTINGENCY I 5.0%MTL-IC.J%LABORJ . . . . . . .  
SPARE P A R T S  I 1.0%). . . . . . . . . . . . . .  
l U T A L  FOR ACCOUhT 23 . . . . . . . . . . .  

236 I h S T R t i M E N r A r I U N  AhD CONTROL 

---1_-------------------------1-------------- 

40283 .  
C. 
0. 

52 .  
0. 
d, 
0. 

------P, 
$ 41333. 

116.  

6 1379. 
0. 
0. 
0. 

------n, 
s 1379.  

5413. 

6 6910. 

4 7 0 7 .  
6 4 6 .  

0. 
------Ya 
s 5 3 5 3 .  

2017. 
1504. 

------Pi 
$ 3521 .  

3. 
69. 

163. 
G. 
0. 

-----n* 
s 229. 

1056. 
0. 
0. 

-----k. 
b 1056. 

I 57401. 
2~70. 

-AIL 
LPQ8451 

Y .  

2164. 
666. 

0. 
125. 
49. 
0. 
0. 

------Yi 
s 3554. 

83476. 
2133. 

0. 
633. 
281. 
0. 
0. 

------P1 
5 3 3 5 3 3 .  

2760. 2165. 
444. 269. 
379. 473. 
i72. 1371.  

11. 2 7 .  

9 8 5 2 .  
1562. 
2023. 
3283. 

7t. 

Ab2. 21. 
J. 0. 
0. 0. 

---i41t --24Qa 
$ 703. S 260. 



D A T E  01-10-73 C C h C E P T  P H A S E  I T  
1103 N b E  PYRUET PU l lEP  P L A h T  9 IDDLETOWEI  t USA 

PCCCIJNT 
IIILIEIEL- .. CilY..LlUE 

2 4  E L E C T R I C  P L A N T  E Q L I P M E N I  

2 4 1  S U I  TCHGEAR . 1 GENERATOR C I R C U I T S  . . . .  . a . . . .  - - . - . - . 2 S i A i I ; l N  S E R V I C E  . . . . .  . .  I . . . . .  - . . 
SUUTI ITAL  . . . . . . . . . . . . . . . . . . . .  

. 1 S T A T I L 7 h  S E R V I C E  A h D  STARTLIP T R A N S F O R N t X S  . . . . . . .  . 2 L J W  YGLTAGC U N I T  SUBSTATiJNS AND L Y G R I  I N G  I H A N S f U ? H E X S  . . 3 8 4 T T E R Y  S Y S T E M S  . . . .  a . . .  a - . . . a . . . 4 O I E S E L  F N G I N E  G E k E R d T O R S  . . . . . . . . . .  . .  - . 5 G A S  T U R B I N E  G € N E R A T O R S  . . . . . . . . . . . . . .  a 
R U T 0 8  GENERATOR S E I S  . . . . . . . . . . .  - . . .  - . -6 

S U B T U T h I  . .  . . .  - . .  , . .  - . . . . .  
. 1 f l A I N  C C h T K U L  BOARC FOR t L E C l K l C  SYSTEMS . . . . . . . .  . 2 N X 1 L : A R Y  P U r i E R  A h 3  S l G N A L  HOAKDS . . . . . . . . . .  - 

242 S i A T I d I N  S E R V I C E  EfUlPHENT 

243 SWI TCHBUAKDS 

SUSTOTAL . . . . .  . . . . . . .  - . . .  
244 P R O T E C T f  WE E O U I P H E % 7  

. I  G t N C X A L  S T A T I C N  GRUUNUING SYSTEM , . . .  I . . . . .  
F ! K t  P X i i T E C T I C h ,  S V S T t Y  . . . . . . . . . . . . . . . .  . 2 

S J B T O T A L  . . .  . - . . . . . . . . .  . - . .  
2 45 E L E C I R I C A L  S T K U C T L R E S  A N 0  W I R I N G  C O N T A I N E R S  

. I  C O N C ~ ~ E T E  C A ~ L E  r u F u t \ x s 7  Y R E N C H F S ,  AND INVELOQC_S . . . .  . 2 C A B L E  T K A Y S  Aka S L P P J H T S  . . . . .  e . a - . . . .  * . 3 C G N D U I T  . . . . . . . . . . . . . . . . . . . . . . . .  . 4 O T H E R  STKtJCTURES . . . . . . . . . . . . . . . . . . .  
SUBTOTAL . . . . . . .  . . . . . . . .  I - - 

. 1 GENERATOR C l l i C J i r S  . . . . . . . . . . . . . . . . .  . 2 S T A T I O N  S E q V I C E  PGWEK YiRIhG . . . . . .  . . . . . .  . 3 C f l N T X G L  h i R I N 6  . . . . . . . . . . . . . . . . . . . .  . 4 I N S T H U N E N T  W I R I N G  . . . .  . . . . . .  - . . . . . .  . 5 C O N T A I h M E N I  P E N E T R A T I O N S  . . . . . . . .  I . . . . .  
S U B I O I A L  . . . . . . . . . . . . . . . . . . . .  
SUBTOTAL F C R  ACCOLlhT . - . . a . - a - . e . e - 
C O N T I N G E N C Y  I 5 .O%HTL- lO .OXLABOR)  . . . . . .  - 
SPARE P A R T S  I i.OP1. - . . . . I - . - 
r U T A L  FOR 4 C C O U N I  24 . . . . . . . . . . .  

246 P 3 r l E R  A h 2  C L l N i R O L  WIRlhL 

............................................................ 

2 0  . 
... uQ22 
i 13251 . 

7 6 2  . 
802 . 

3 1  . 
986 . 

2129 . 
..... YL* 
b 48L8 . 

591 . 
bz* 

E 6 3 3  . 
0 . 
k* 

i 0 . 
0 . 

H 3  . 
0 . 

6 5 1  . 
2 1 7  . 

0 . 
0 . 

.. 
$ 
-19i2 
1459 . 

n . 
.... 121 . 
$ 139 . 

53 . 
8 9  . 
I. . 

l b 2  . 
241 . 

..-..al. 
$ 5 t t ;  . 

56 . 
-...-- k*  
I 59 . 

108 . 
....-. z* 
s 115 . 

4b . 
241 . 
616 . 

..... 12. 
5 919 . 

123 . 
1371  . 
742 . 
445 . 

..-. 2b2. 
$ 2892 . 

1 . 
19 .. 

6 79 . 
8 . 
Ir . 
3 . 

6 4  . 
193 . 

...... i . 
I Zll . 

1 3  . 
...... 1. 
6 1 5  . 

i 2 7  . 
...... 9. 
6 i 3 7  . 

5 4  . 
6 3  . 

3 u L  . 
...... 8 2  
d 4 5 6  . 

e . 
1006  . 
633 . 
234 . 

-.... 211. 
h 1872 . 

58. 
... 2R.19 . 
I 3093  . 

1646 . 
1 7 9 0  . 

1 0 0  . 
2 4 2 4  . 
5 1 2 1  . 

.... 2p51 
P 11289 . 

1321 . 
..... 342 
I 1355 . 

4-!0- 
.... 2% . 
$ 5c3. 
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774. 

1956 . 
-----43.* 
$ 2 9 7 6  . 

1 5 t 4  . 
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1350 . 

... i L 4 L  
5 12444 . 

B 626i- f 4 b 9 C  . 6 2859 . $ 15831 . 
414  . 4bV . 143 . 1026 . 

... ----a.L _____- . . ..-.Le . ... All+ 
L-82182 L - i l i Y *  L-3 .23L L l k P b B S  ........ ........ ........ ........ 
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L A T E  C1-10-73 C C N C E P T  PHASE I 1  
1100 MbE P k H N E T  P i l r l F R  P L A h l  MiOOLFTOHN , USA 

2 5  

251 
.I 

.L 

2 5 2  
.1 
.2 
.3 

2 5 3  
. I  
.2 

2 54 
.1 
.2 
- 3  
.4 
-5  
-6 

M I S C E L L A N E O U S  P L A P l  FUUIPHENT 

T K A N S P O R l A r  ION A k C  L l F T I F i L  E C i l I P M F N T  
C R A N E S ,  tie1STS- AhD KUNUHIILS . . . . 
R A l L h A Y  A N 0  ROADWAY ECUIPMFIYT . . . . 

S U B T O T A L .  * . . . . . . . 
A I R ,  WATEKI AND S T i W  S E W I C E  S Y S T E M S  
4 1 9  S Y S T E M S  . . . I e I I e 

A I I X I L l A k Y  H t A T I E i G  S I E A Y  . . - I . 
SUB TOTAL. . . . . . . . . . . 

COYMUNICATIONS EULIPMFFiT 
LOCAL C O H H b k l C A T I C h S  S Y S T E M S  . . . . 
S I G N A L  SYSTCNS a , . I . - . . 

S U B T O T A L .  .I - , . . . . - 
FUXNISHIhGh AND F I X T U R E S  
S A F E T Y  t Q U I P M t t i I  . I . ~ . . . 
O F F I C E  EQUIPMENT IhU F U R N I S H i % G S  . . 
CIHANGE R o i l s (  E U U I P M E k l  . . . . . - 
OlNiNG F A C I L I T I E S  . - . . e .. . . 

SI IBTOTAL.  . I . . . . I . . 

w m  S Y S T E H S  . . . I . . - . . . . 

SHUP. L L W K P T G H Y ,  P M  itsr EUJIPW.,T. 

m v I m + m r n i .  W ~ I I O R ~ N G  LIPUIPMENT ~ 

. . . . . . . . . . . .  . . . . . .  
. I  . . . . . . .  
. . . . I . . . . . . . . I . . . . . . . . . . . . . . . . . . .  . . .  
. . . . . . I . . . . . .  - . . . .  . . . . . .  * . .  
. . . . . . . . . 
* . . . .  . . . .  . . . . I . . . , . . . . . . . . . 
. . a  . . . . . .  . . .  * I * . * .  

. = a s - . . . .  

2 5 .  
113. 
117. 

2 2 .  
0. 

----9:2* 
E hbll .  

C A T E  ai-10-73 C C h C E P T  P H A S E  I I  
1100 flhE PWRNET P O d F R  P L A L l  H l G G L E T O w V  9 U 5 A  
A CC UUN 1 
1JuBBEB- ,ACLQUl-flILE- ____-_____-________ _L;uSUl&QPL- 

9 1  C C N S T R U C T I O N  F A C I L I T I E S ,  E P U L P M E N I .  A N D  5EKIIIC€S 

911 T E M P O R A R Y  FACILIlItS . . . - . . . . . . - - - . . f 4708. 
9 1 2  C O Y S T R U C T I O N  C U J I P M € K T  a I . . . . . . . . . d 7647 .  
913 CONSTRUCTION S E R V I C E S  - . * - - .I - - - - - L-3132a 

T O T A L  FCJA A E C O U N r  91 . * . . . . . . . . 1-11655, 



0 4 7 5  Oi-10-73 CCNCEPT PHASE 11 
1100 M h E  PWSNET JOWER P L A h T  H 1 D D L i : O k N  . USA 

92  E V ! G l Y F F H I N b  AkD C U N S i R U C T l U N  NANAGEYENT S E 4 V I C E 5  

921  E N G I N E E R I N G  S E R V I C E S  . . . . . . I - . . - . . I 13831. 
9 2 2  COYSTRUCIIOU MANAGtHEhT S E R V I C E S -  - . * - - - - - - - - d-.k2221* 

TOTAL FOR ACCOUNT 92 . . . . * . . . . . 1 S-ZlLLl* _- - -- - - - 

9 4 1  P h Y S l C A L  PLANT Aka ASSOCIATEE : N C I R E C I  C O S I S  . . . . I 76532. 
9 4 2  LAND AND L A h 3  R I G r l S  . I I e + - . - I . - . $---Zkkz 

TOTAL ion bCCLIUh7 9 4  . . . . * . . . . . . 4_1619dA 
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APPENDICES 





Aimiliary prograin CO.T\I'L'AC i s  used.  ts maintaiii the base cos t  model tape.  

This tzpe contains a l l .  data r e l a t ing  to the cost mod.el for a power p l a i t  

at some base locat ion and. base tk-11~ 

exis t ing  records, d-ele-tes urwmtec'l records and l i s t s  record.!; that are 

on the tape.  Written in F'OR'LTIW-RT TV, CONTAC has a-oproxirnately the same 

machine recpirements a:; t h e  CONlXPI' progrm. CONTAC consists of only a 

main program which exe:wi.ses coritrol o-d-e:r- 'che option list. %"ne data are 

entered  on punched cards arid li.sted. on t he  sy-stem p r i n t e r .  Each se t  or" 

data, a group of about '450 cards, creates one ~-ecord  0.11 t h e  tape consist-  

ing of t h e  parameters Zri.sted in t'ne input c u d  description. 

"he program c ~ e a L e s  records,  iipdates 

Tie eard.5 are stta,ck.ed 20. the  o rde r  gi.ven, and t h e  f i r s t  two cards are 

used f o r  tape  and program logical flow corrt;rol.. The parameter I T M E  con- 

trols the m s t  model tape,  ami a value of 'G' indicates  the absence of an 
o:Ld cost model tape.  A new cos% moci.el tape is  created for  ead& cm-puter 

mm even i f  an old cost r .odel  tape -is l i s t e d  w i % h  110 updating. 

On the second eo,rd, I'ITPE is  the alphabet'ic, I.d-ei?.t;ificaticin of m e  

p h n t  t-yye, IRF,C i s  t h e  niunerieal posi t ion of t h e  record on the new cost 

model tape, arid DOREC is  the  control of the recurd disposi t ion .where ADD 

i s  used to add a m w  record,  el^^ 3 s  used t o  delete a,n old record, 

- CHAI!TG~E i s  used -bo chaxige an existing record, and - LIST ris used t o  l i s t  an 

exis t ing  record. 

ing of the  record. i3nl;y- the uaderl.ined le t ters  are us& by the  progrm-, 

but -the entire word may be pmched on the card for c!..ar:'LficatiCn. 

ma.y be stacked on i npu t  s%ar.tTng w i t h  card 2, but must be kept i n  ascend-ing 

IREC sequence I 

I 

An 4JlD o r  CHAJGX matormtieally produces a i  output i i a t -  

Records 

After a l l  recorda hiwe been disposed of ana li.s-ted according t o  input 

card inst . ruct ions,  an additional outpixt .table i s  given showing the  new 

cos t  model tal?" record sequence wi:Lh the appmpriate  plant  type .  

A deseript?.on of the T q u t  cards i s  tabulated below, followed by a 

FORTXAJV l t s t i n g  of the program and a l i s t i n g  of t h e  cos t  model f o r  PWR 

plan ts .  



Card 
I__ 

Column 

1 1 

2 1-8 

9-13 

14 

3 

4 

5 

6 

7 

1-80 

1-10 

11.-20 

21- 30 

1-10 

11.-20 

21.-30 

31-40 

141 - 50 

51.-60 

1-10 

61 - 70 

1- 10 

41-50 

114 

Input Card Des c r.!pt io i I 

Variable 
name 

PTAPE 

ITYPE 

IREC 

DOREC 

;qTTtym 

YBC 

YFIHST 

RIB 

OTP 

m- 

OVERS 

DEOT 

cos 
COB 

TDIIED ( I) 

FILB ( J- ) 

Des criptfon 

Input  t ape  con t ro l .  Format 11. 
0 - N o  inpu-t t ape .  
1 - Kxist ing input t a p e .  

P l an t  .type. Forinat A 8 .  

liecord number on output tape.  Format 2 5 .  

Record conkrol . F o m a t  AI. 
' A '  add record.  
'C' change record.  
'D' de le t e  record .  
' L '  l i s t  record. 

Coiilinent card .  Format 20A4. 

Year f o r  star"; L,I cons t ruc t ion  f o r  a base 
case.  Format F10 .0 . 

I n i t i a l  year for r e t r i e v a l  of h i s t o r i c a l  
l abo r  and ma te r i a l s  cost  da ta .  Format 
F 1 O . O .  

Anniml i n t e r e s t  r a t e  i n  percent .  Format 
F10 .o. 
Overtime premium as func t ion  of base pay. 
Format F10 .O . 
Number of hours i n  workweek a t  s i t e .  
Fo-mat F10.0. 

Overtime e f f i c i ency  . Format FlO .O . 
Efriciency l o s s .  Fonmt  E'10 .O . 

Input s r i t e  burdei? fac-tor . Format E'10 . O .  

Base case burden f a c t o r .  Format P10.0. 

Lead time a r r a y  defined i n  Eq. (25) 
( I - I , 7 ) .  Format ' F l O  .O. 

Factor  for  combinkg bases (J=l, 5 ) .  
Format 5 E ' I O . O .  



Card 

8 

- 

9 

10 

11 

12 

13 

14 

15 -22 

23 

24 

25 

Colwrin 

1-10 

1+1-50 

1-10 

51--60 

1-10 

11.1- 50 

1-10 

51-60 

1-10 

l+i-50 

1-10 

51--60 

1-10 

l C 1 -  50 

1-10 

51-60 

1-2.0 
11-20 

1-10 

61- ?lo 

1-10 

61-70 

Description 

( continued) a  orm mat 5F 1.0.0. 
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Variable  
nE3Jne 

ALB ( 1) 

DescriTt ion ...- 

61-70 

flLS(1) 27 1 -- 10 Coefri  c i  ent used f o r  ca l cu la t ing  s i t e  
wage rat? ( ill, 7) . Format 7F1-0 .0. 

61-70 

28 1-10 Coef f i c i en i  used I o r  ca l cu la t ing  base 
rnatcrial e s c a ~ a t i n n  (I 1 >‘() .  
<m10. 0. 

Yomat 
61-70 

1-10 

61-70 

CoeTficient used for tal-culating s i t e  
material esca1atri.m (I=xJ). Format 
7F10.0. 

BLB( I} 1-10 

61- ‘70 

Coef f i c i en t  u5ed Tor ca lcu la t ing  base 
wage es calat , ion ( 1=1,-[) . Format ‘(3’10.0. 

30 

31 BIS (I) 1-10 

61- 70 

32 IBASECJ) 1-5 Array t o  i nd ica t e  rcgions t o  be used ?or 
base labor rates (d  =1,5). Format 515. 

21-25 

33 1-5 

21-25 

XSilrE(J) Array to i - n d k a t e  rogi_.ons to be  used f o r  
s i t e  l abor  i-a.te;s (S-.:., j) . E’omat 515. 

3 4- 45 1-15 
16-30 
31 - 1 1-5 

D2 (12) Ai-:tay contai.n3.ng d- i rect  costs for  two- 
d i .g i t  accounts (equipment, labor ,  mate- 
rial for on2 account) ( 12=7.7 36) . ForI:ia.l; 
3F1-5.0. 

46-105 1-15 
16-30 
31-1-15 

Army containing d i r e c t  costs for ” k r e e -  
d i g i t  accounts (I3-l,l8O) . E’oriaat 3F15.0. 

196-25 5 3 -15 
1-6-30 
3 l-’L5 

Array containin2 direcat cos ts  f o r  four-- 
d i g i t  accoun i,s (14- 1,450) . Format 3F15 .0 . 



c olurnn 

1-15 
16-30 
31-245 

306- 315 

3 1%; 

31.7- 326 

1-10 

327 

328 

1-3 

329 1-3 

43-45 

3 30 - 3 32 1-3 

$13-60 

3 33 - 3 kl 1-3 

58-60 

3 4:L - 3 go 1-8 
9-3-6 

3 93. - 4-06 1-'7 
8-14 
'+3 - 49 



43 - 49 

439- I-+> 4 1- 7 

43- 49 

455-466 1-611 

467-526 1-64 

52 7-6'16 1-64 

67-7- 726 1-64 

727-738 1-64 

Variable 
name 

FACS L ( K) 

F A C S ~  (K) 

FACS2 (K) 

De s c r iGiion 

Mixing f a c t o r s  I"or site l abor  (K:lJ1I.2). 
Format 7F7.5. 

Mixi-ng r ac to r s  f o r  base m a t e r i d  (K71,112). 
Format " (. 5. 
Mixing f a c t o r s  Yor s i t e  m a t e r k l  (K=1,112) . 
Format TF'(. 5. 

Alphabetic descrip-tion of two-digit  ac- 
counts (I%=l, 96) . 
Alphabetic descr Lption of t h r e e - d i s i t  
accounts (I3=1,M30) . Format 8 A 8 .  

Alphabetic descri-ption of fou r -d ig i t  ac-. 
c0wl-i;~ (I4=1: 1200) . 
Alphabetic desc r ip t ion  o f  f i v e - d i g i t  ac- 
coimts (15 :=I.> )too) . 
Alphabet i.c des c r i  p t ion  of t w o  - dig it ac - 
counts f o r  f i rs t  pase of output (1:1,96). 
Format, 8A8 .  

Format 8A8. 

Forma-L 8 A 8 .  

Format 8 A 8 .  
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124 

1 -i 

! Y H  

1q') 

7 (10 

70 1 

2 0 2 
2 0 4  
7 0 %  
206 

7 0 7 

7 1 0  

2 1 1  
7 1 %  

7 1  3 
? 1 /+ 

2 3 0  

? ?  1 

1 2 2  
71 3 

730 

? '3 1 





126 

3 0 0 

so 1 

3 0 7  

400 
LI.0 1 

I t  1 ? 

4 1 5 
/+ I 6 

4 1  7 

4 7 1 
4 7 2  
i.7 3 



127 

4 7 5  
l e  2 h 

'+ 3 1 
3 7 

4 3P 



128 

4 3 Y  
4 4 I 1 

1: 5 4 
/+ 5 5 

4 h  3 
4 6 5  

4 i t '  
L . 7 9  

LL s i  !) 



129 





13 1 

IS.?'l  

1 5 . 3 : -  

b.?- 

c,.g, 

I .?? 

1 . .-, F 
1 . 1 n  

1.1- 

15.3O 

15.1 ' )  

5.92 

= . l Z  

1.35 

1. ; s  

1.1 1 

1.12 



132 

.?O'.OC 

iJ . f i  
- .. 
0 . 1 '3 

^.  > -  

! , 5 3 . : -  



133 

7 9 7  .or 
c . 5 9 

C C i . 3  a 

3 5 3 . o n  
, ,.. ... 

1 
2 

,+ 

5 
6 
7 
9 
9 

I '  
11 
1 2  
1 2  
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kppendix B 

Auxiliary program CONLAM i s  used t o  generate a h i s t o r i c a l  data  tape 

containing info:m-ation on labor  and mater?-ul costs f o r  the  23 c i t i e s  

shown previously i n  FLg" ' T .  Data f o r  o ther  locat ions can a l so  be entered 

through t h i s  program as they become avai lable  However, noimal applica- 

-tion of C Q W i  w i l l  be liml.ted t o  updattng cost  da"ia f o r  the ex is t ing  23 
c i t i e s  at regular t i ~ e  in t e rva l s .  It is suggested t h a t  six-month in t e r -  

vals be used @tien upktLng existing data o r  creating l i e w  data sets. 
ever, other  t i m e  in te rva ls  ale acceptable. 

Haw- 

D a t a  can be read Tor a niax.bmn of 30 time periods, as speeFfied by 

the  user, for each of' the 23 locat ions and are writ ten i.n hexidecimal on 

a. nine--t;rack. %ape for use by su.bprogrm COXIT 5.n the CQ1VCEEI"T program. 

t h e  user 's  option, data can be yead. e i t h e r  (1) from cards alone when in-  

TLfially generating a, tape or (2)  from a n  ex is t ing  tape  and from cards when 

npdating o r  inod.iQ5n.g an ex is t ing  tape.  I n  e i t h e r  case, a new tape is 

produced. 

on tape and. producing two types of l i s t i n g s :  

(2) t abulax  output. 

At 

Options also exist; for  punching card decks of t h e  data  s tored 

(1) card image output and 

The following pages o f  A-ppendix B include (I) a descriptton of t h e  

inpu'r; data requirements, (2)  blank keypunch forms for. coding input data, 

( 3 )  8 FORTRAN l i s t i n g  o f  the  program, containing examples of  t h e  two t ypes  

of card linput, followed .by example input data fo r  updating an ex is t ing  

t q e ,  aid (4) an exanj3I.e of .i;ab~&,i- output. 

when u:pd.a,ting an exis t ing tape.  

Note t h a t  card 2 i s  not used 

6-10 

11-15 

Lnuui; Card Descriution 

D e s  cs ip t ion  

NOPER Number of ac tua l  data  poirrLs s tored on tape,  
less than o r  equal t o  KAxRF,C. 

M.Ax€sI: Maxbm number. of time pertods on tape for  
each locat ion;  not to exceed 30. 

NC ITIl Number of locations on tape, presently 23. 



- Card Colwiin 

16-20 

21-25 

26-30 

31-35 

2 1-2 

3-14. 

5-8 

9-1+0 

41-43 

44- 56 

5’7-79 

3 1-1.0 

11-80 

4 1- 5 

11-15 

21-25 

31-35 

41-’-15 

Variable  
name 

1mom 

IPUNCH 

NOLIST 

NOREE’ 

IS 

Des crip.1; ion  

Flag for type  of i npu t .  
=O old t a p e  and card Input .  
--1 card input  only.  

Flag for card output .  
=O omits card output .  
=I. produces card deck. 

F l ag  f o r  l i s t i n g  card images. 
=O prod-uccs l i s t .  
=1 oin i t s  l i s t .  

F lag  for t a b l e  output .  
=O produces t a b l e .  
::I_ omits t ab l e .  

Region nmber (no t  used by CONCEPT). 
12.  

Format 

S i t e  number (no t  u s e d b y  CONCEPT). 
12 I 

E’ormat 

City ilumber. Format 12. 

Location (a lphabet ic )  . Format 8A4. 

Unassigned. Format ~13.6. 

Unassigned . Format Fl3.6.  

Unassigned . Format F13.6. 

Date . Forfmt E’l0 .2. 

Unassigned. Format ‘ - F l O .  2 .  

Hourly rate f o r  bu i ld ing  labor. 
F5.2. 

h’omiat 

Hourly r a t e  f o r  heavy cons t ruc t ion  labor. 
Format F5.2. 

Hourly rate for brick]-ayers . Format F5.2. 

Hourly ra, te for carpenters. Fornat F5.2. 

Hourly rate for s t r u c t u r a l  i ron  workers. 
Formai; Fj . 2 .  



Variable 
name 

B( 3.1) 

Card Column 

51-55 

61-65 

II 

Hourly rate fos- plas te rers .  F o m t  F5.2. 

3 0 . 3 )  Hourly rate for electr ical .  workers - Fonnat 
FS .2. 

71-75 

5 1-5 

Hourly r a t e  fo r  steamfitters. Format 2'3.2. 

11-15 B o u l g  r a t e  f o r  small t r a c t o r  operators.  
E ' o  -nilat F 5 ~ 2 - 

B( 21) 21-25 HOLCTI.~ rate f o r  large t r a e t o r  operators. 
E'olmal; P 5 -2 D 

B( 23) 31-35 Hourly rate Tor crane operators . Format 
F5.2. 

41-115 B( 25) I3ourl.y rate ~ O P  ari.r compressor opera tors  
F0nm-t F? -2. 

51-55 

61-65 

71- 75 

Iiaurly rate for  t ruck drivers. Format 3'5.2. 

1-lou.rly rate f o x -  a l l  other  c r a f t s .  Fo-mat 
F5 "2 * 

6 1- 10 Mn.Lerk.1 costs  Sor c1ianneS.s 
Foxma-i; P10.2. 

$/lo, 000 lb . 

c(2j 11-20 &Ia.l;erid. cos t s  for I-beams, $/10,OOO lb . 
Format F10. e I 
Material. costs  f o r  W-flanges, $/10,000 lb. 
Fom1a.t E ' IO  .2 . 

21-30 

31-40 P P a t e r i a l  costs fo r  re-bars, $/10,000 l b  . 
F0l.llla.t Fl-0 .2 a 

41-50 Material costs  for redlirnix concrete, $/yd3. 
E'nu1m.t FIO .2 = 

51-60 

61- 70 M:iteria,l cos t s  for  lumber ,  $/lOOO bd f t .  
li'oxmat FlO .2 .  



Variable 
name Description Card Column - 

71-80 c(8) Cost for land, $. Format EIO.2. 

7 1-80 c (9-16) Unas signed. Format 8~10.2. 
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1-56 

C 
I10 1 5  K = l t N C I T Y  

L 
C 
C 
C c = ~ l l = = = = = = = = - = = = L = 1 = = = = = = = = I Z = = = I = = = = = = = = = = = = ~ = ~ ~ = = ~ ~ = = = = = ~ ~ ~ = = = = = = = = = = = = =  

C I  I 
C I  N O T I C E  i \ l I I T I C t  N ( I T I C E  N I I T I C E  h U T I C F  
C I  I 
C I  > > >  i \ i O T J C t  N i l T  I C E  h l ( J T I C E  < <  I 
C I  I 
C I  > > > > > > >  N ( I T 1 C E  N i l T I C , E  < < < < < < <  I 

I I 
I > > > > > > > > > > > >  i N l l T I C E  < < < < < < < < < < <  I 

c I I 
C I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
C I  I 
C I I H E  i J P l ) A l E  A F T E R  N i I P F R  K E A C H E S  P IOXKEC i \ i E  L)r E t  A N D  F A K K A Y S  I 
C I SH(1I ILU tit K E P T  TIHE S A M E  S I Z E  B Y  I ) K O P P I I V G  THE E A K L I E S T  C O S T  P E K I O I I  1 
c I IJNLFSS T H E R E  A R E  L E S S  . rHAiv  3 0  P E K i o D s .  THIS C A N  B F  i i o l \ i F  ny. TIHE I 

C I M A S T F R S .  I T -  A C/ \R I )  M A 5 T E K  I S  IISFT), A M A N I J A L  K E M l l V A L  WILI. H E  I 

C I I I P I j A T F D  C A K D S  E A C H  T I M E  TIHE F I L t  I S  I J P I I A T E D .  I 
C I  I 

C U f !  9 0 0  I = 2,MAXKEC, 
C 00 9 5 0  J = 1 7 1 6  
C I F ( J  . L T .  9 )  D ( I - I T J )  = I ) ( I t J l  
C E (  I - 1 . J )  = E l  1 r . J )  
C F ( I - 1 y J )  = E F I T J )  

C 1 F( lLL(11.I ING K l l l J T I N E  E A C H  T I M E  T H E  I I P U A I E  I S  P K U C E S S E I I  H Y  T L \ P E  F I L E  I 

C 1 H t T T t R  T H A N  T H E  I J T H E K W I S E  N E C E S S A R Y  K E P I J N C I i I N G  A N  A L T E K E U  I I E C K  OF I 

Cilr \ i l-I  I ' l l lE  

c I F I I  . € ( . I .  M A X K E C  .AND. J .LT. 9 )  D ( 1 . J )  = 0.0 
C I F l I  .tO. M A X K E C  ) E ( 1 . J )  = 0 .0  
C I F ( I  .E(.). C!AXKEC 1 F ( I , J )  = 0.0 
C'3 5 0 C ilk1 T I MOF 
C Y 0 0  C l l N T  I N(JF 



1 5  7 

2 3 3 0  
2 3 4 0  
2 3 5 0  
2 3 6 0  
2 3 7 0  
2 3 8 0  
2 3 9 0  
2 4 0 0  
2410 
2 4 2 0  
2 4 3 0  
2 4 4 0  
2 li 5 0 
2 4 6 0  
2 4 7 0  
2 4 8 0  
2 4 9  0 
2 5 0 0  
2 5 1 0  
2 5 2 0  
2 5 3 0  
2 5 4 0  
2550 
2 5 6 0  
25’70 
%.5b0 
25y0 
2 h 00 
2 h 1 0  
2hz0 
2 6 3 0  
2 b 4 CJ 
2 6 5 0  
Z b h O  
7 6 7 0  
Z b 8 0  
2 6 9  (1 
2.1(10 
2 7 1 0  
2 7 2 0  
27  3 0 
2 740 
2.750 
2 7 6 0  
2 7 7 0  
2 7 8 0 
z7r0 
2 a 00 
2 8 1 0  

2 8 3 0  
2 d 4 0  
2 8 5 0  
2 8  6 0  
2 8 7 0  
2 tl H 0 
2 8 9 0  
2 9 0 0  

2 8 2 0  



2 0  

2 5  

c 

2 9 1 0  
2 9 2 0  
2 9 3 0  
29411 
1921) 
2 9 h 0 
i910 
2 9  80 
2991) 
3000 
3 0 1 0  
3 0 Z (1 
3 I1 3 0 
3 0 4 0  
3 0 2 0 
3 0 h C  
3 0 7 0  
3 0 u 0 
309 0 
3 100 
3 1 1 0  
3 1 2 0  
3131~ 
31411 
3 1 5 0  
3 1 6 0  

3 1 H ( !  
31y0 
32 Ob 
3 2 1 0  
3 2 2 0  
3 7 3 0  
374(’ 
3251,  
.?’2 bo 

3 2  ( ( J  
3% i t 0  

3zy0 
?J3(!0 
3:>! !! 

>, - .> , I 
3 3 /+ 0 
3351j 
3 3 6 0  
3 3 7 u  
33n(1 

33Y 0 
34011 
3410 
3 4 2 0  
3 4 3 0  
3 4 4 0  
3 4 5 0  
34h0 
3 4 7 d  
3 4 8 0  

3 1 1 0  

3 . 4 z i J  



L 

349  0 
3 5 0 0  
3 5 1 0  
3 5 2 0  
3 5 3 0  
3540 
3 5 3 0  
3560 
3 5 Y 0 
3 5 8 0  
3 5 9 0  
3hU0 
361  0 
3 6 2 0 
3 63 0 
3 6 4 0  

3 6 6 0  
367 0 
3 6 8 0  
3 6 Y  (j 
37iJc) 
3 7 1 0 
3720 
3 7 3 0 
3 7 4 0  
3 7 > 0 
3 7 6 0  
1 7 7 0  
3 7 8 0  
37Y 0 
3 8  00 
3 8 1 0  
3 6 2 t i  
3 H 3 ( 1  
3 ?!I 4 ( j 
3 8 5 0  
38 6 0  
3 H 7 O  
3880 
3 8 9 0  
3 9  00 
3 Y  1 0  
39 2 0  
3 4 3 0  
3 Y  40 
3 Y 5 0  
3 9 6 0  
3 9 1 0  
3 4 x 0  
3 9 9 0  
4 0 u o  
4 4  0 1 0 
41520 
4 0 3 0  
4040 
405t3 
4 0 h 0  

3 6 5 0  
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C 
D O  1 2 5  K = I t  N C I T Y  
READ ( N E W , 5 0 6 , E N D = 1 5 0 )  I R t  1 s t  I C ,  L U C t  S P l t  S P 2 r  SP3 
I F ( I P U N C k 1  .GT. 0 )  W K I T E ( I ? U N t 7 0 2 ) I R ~ I S ~ I ~ t ~ D U M t L O C , ~ P ~ T S P 2 t S P 3  
W R I T E ( I O P T t 2 0 2 )  

2 0 2  F O R M A T ( T l , ' l ' r ' S I ~ C E  CARDS ARE NOT I D E N T I F I E D  AND MAY GET LIUT UF 0 
1RDER % > : x Z * $  S A V E T H I S L I S T :Z;ZXc'6%'t/Tl,' ' t l 3 l ( ' - ' ) t / )  

WRITE ( I n P T t 3 z )  IR,  I S ?  IC, LOC 
3 2  F O R M A T ( ' 0 ' , 2 1 2 , 1 4 , 8 A 4 )  

DO 1 2 0  I = l t M A X R E C  
5 0 1  F O R M A T ( '  ' t R F 1 0 . 2 )  

READ ( N E W 9 1 )  ( D ( I t J ) i J = l p 8 )  
READ (NEW.1)  ( E ( I , J ) , J = 1 , 8 )  
K E ACJ ( NEW v 1 ) ( E ( I t J ) t J = 9  9 16  1 
READ ( N E W I 1 )  ( F ( I V J ) t J = l t 8 )  
R E A D ( N E W v 1 )  ( F ( I , J ) t J = Y t 1 6 )  

407 0 
4 0 8 0 
40y0 
4100 
4110 
4 1 2 0  
'+130 
4140 
4 1 5  0 
4 1 6 0  
4 1  1 0  
4 1 8 0  
4 1 9 0  
47 00 
4 2 1 0  
4 2 2 0  
/+230 
't2/+0 
4 2 5 0  
Lt2 60 
4 2  (0 
4 2 8 0  
4 2 9  (1 
4 3 0 0  
4 3 1 0  
4 3 2 0  
4 3 3 0  
4 3 4 0  
4350 
43511 
4 3 0 
4 3 d 0  
4 3 9 0  
4 4 0 0  
4 'I 1 0 
4 4 / u  
4 4 3 0  
4 4 4 0 
4 4 5 0  
4 4 6 0  
4 4 7  0 
4 4 8 0  
449 0 
4 5  00 
4 5 1 C  
4 5 2 0  
4 5 3 0 
't 5 /+0 
4 5 5 0  
4 5 6 0  
4 5 7 0 
/1580 
4 5 9 0 
4h00 
4 6 1 0  
4 6 2 0  
4 6 3 0  
4 6 [t 0 
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4 6 5 0  
4 6 6 0  
4 6 7 0  
4 6 8 0  
4690 
47  00 
4 7 1 0  
4 7 2 0  
4 7 3 0  
4 7 4 0  
4 7 4 0  
47 60 
4 7 7 0  
4780  
4 7 9 0 
48 00 
4 8 1 0  
4 8 2 0  
4 8 3 0  
4 8 4 0  
4 8 5 0  
48 60 
4 8 7 0  
48 8 0  
489  0 
4 9  00 
4 9 1 0  
49 2 0  
4 9 3 0  
49 4 0  
4950  
4Y 60 

4 9 8 0  
4 9 9 0  
5000 
5010 
50)0 
5 0 3 0  
5040  

50h0 
5 0 7 0  
5(it iO 
5 0 9 0  
5100 
5 1 1 0  

ti Y -r 0 

!I (J5 0 

1972.5 
5.42 5.47 9.07 8.20 8.57 8 - 2 5  8.83 8.60 
6 . 8 2  6 .. 87 6.87 7 . 5 2  6.72 6.55 8-60 9.07 



1-62 

12.35 12.30 12.00 12.00 21.50 282. 177. 

1972.5 
4.38 4.43 7.23 6.47 7 -84  6.35 
6.83 6.83 6.83 6.83 6.42 4.53 

12.48 12.41 12.61 8.50 18 -00  229. 

1972.5 
6.35 6.00 9.54 8.81 9.21 8.00 
8.98 8.76 8.76 9.88 7.55 5.66 

10.90 10.70 10.60 11.50 22.50 330. 

1972.5 
7.12 7.12 9.43 8.65 10.59 9.73 

10.17 9.02 9.02 10.17 8.12 5.72 
11.50 11.45 10.90 8.15 16.75 335. 

1972.5 
7.12 7.411 9.65 9.45 9.53 8.42 
9.40 9.25 9.25 9.24 9.39 5.94 

12.88 17.R3 12.28 9 -60  20.70 309. 

1972.5 
6.88 9.00 10.46 10.41 10.43 10.41 
9.46 9.31 9.31 9.93 9.46 5.85 

13.05 13.00 12.45 8.10 19.+5 324. 

1972.5 
4.98 1.98 8.06 7.19 7.07 7.52 
6.71 7.11 -7.11 7.11 6.71 3.00 

12.35 13.05 12.20 8.25 17-50  319. 

1972.5 
4.68 4.68 9.25 7.51 7.68 7.29 
6.05  5.35 6.05 6.20 5.70 5.15 

12.81 12.76 12.26 9.30 19.15 367. 

1972.5 
8.05 8.05 10.59 10.19 11.09 10.15 
9.81 9.81 9.81 10.35 8.91 7.78 

12.24 13.17 12.62 10.23 18.72 302. 

1972.5 
8.26 6.19 8.63 7.97 9 -30 8.45 
8.82 9.55 9.55 9.55 9.05 8.64 

i 3 . n i  12.96 12.41 10.50 19.50 330. 

1972.5 
7.L.5 7.45 8.80 8.89 10.29 9.83 
9.55 9.65 9.65 9.65 8.78 9.41 

11.80 12.70 13.15 9.65 15.75 291. 

1972.5 
6.95 7.00 8.68 8 - 2 6  8.55 8.37 
8.25 6.43 7.98 8.20 7.20 6.70 

12.97 12.92 12.37 9.50 16.27 305. 

7.24 
7.61 

156. 

9.90 
10.00 

175. 

9.60 
9.99 

177. 

9.48 
9.92 

180. 

10.31 
10.46 

187. 

7.38 
8.12 

168. 

7.44 
8.40 

167. 

10.65 
10.64 

176. 

8.13 
9.26 

180. 

9.70 
11.54 

169. 

9.34 
9-10  

185. 

7.61 
7.23 

10.00 
9.54 

9.99 
9.43 

9.92 
9.65 

10.46 
10.46 

R .  12 
8.06 

8.40 
9.25 

10.64 
10.59 

9.26 
8.63 

11.54 
8.80 

9.10 
8.68 



1972.5 
4.40 4.86 7.39 7.01 7.37 6.65 
7.22 7.22 7.22 7.22 5-96 5.40 

10.56 10.50 10.00 7.40 18.20 228. 

1972.5 
8.81 8.81 11-74 11.09 12.25 9-06 

11.42 11.18 11.18 12.39 11.42 h.91 
12.98 13.25 12.70 10.25 23-00 331. 

1972.5 
6.55 6.55 9.96 10.17 9.33 7.82 
10.38 9.42 9.42 10.67 8.66 6.19 

12.75 12.70 12.35 10.05 21.67 345. 

1972.5 
5.43 7.13 10.01 9.50 9.42 8.28 
8.87 7. h 9  7.69 9.59 5.78 5.98 

12.82 12.77 12.22 8.50 21.45 350. 

1972.5 
7.35 7.35 8.69 8.29 8.91 8.18 
7.76 8.27 8.27 8.27 7.72 7.72 

12.58 12.53 11.98 7.85 17.10 255. 

1972.5 
7.35 7.35 10.81 9.73 10.32 8 -47 
9.47 10.34 10.34 10.66 9.07 7.29 

19.50 365. 12.50 13.40 13.85 8.50 

1972.5 
6.10 h .  10 8.35 7.51 8.74 7.58 
7.59 8.08 8.08 e .4R 7.78 7-68 

13.30 13.15 14.20 10.00 18.90 280. 

1972.5 
4.94 4.94 6.18 5.93 6.05 6.20 
6.05 5.69 5.69 h.05 5.37 5.00 

9.50 9.50 9.50 8.90 16.00 245. 

1972.5 
5.67 5.38 7.50 7.26 8.38 8.03 
8.23 7.58 7.55 8.23 7-58 5.82 

9.60 10.35 9.75 9.70 18.30 410. 

/ :: 

7.74 8.73 
8.73 7.39 

148. 

11.00 10.47 
10.47 11-74 

176. 

10.07 10.57 
10.57 9.96 

188. 

8.67 9.54 
9.54 10.01 

190. 

9.43 10.80 
10.80 8.h9 

166. 

10.81 10.4Y 
10.49 10.81 

175. 

8.25 9.33 
9.33 8,35 

130. 

6.71 6.29 
h.29 6.18 

140. 

8.67 9.01 
9.01 7.50 

175. 



?.hO 
2 - 6 5  
2 - 0 5  
2.85 
2.95 
2 .Q5 

3.  ! 0  
3 - 7 3  
3.25 
7 - 4 0  
3 - 4 0  
3.50 
7 . S C  
3.85 
?.A5 
4.15 
4.10 
4.30 
4.32 
5 . q 5  
5.35 
5.35 
6 .25  
6.55 

5 .  i n  

7 . 7 5  
? .75  
? .75  
1 . 4 5  
7 .00 
1 .q9 

i.:i 
' - 2 0  
3.20 
7 . 7 5  
3 .  -45 
3 . 5 >  
3 . 5 5  
3.83 
3 .  P.? 
4 . .- 5 

4 . 2 5  
4 . 3 1  
5.70 
5 .33  
5 . 3 3  
6.?5 
6 .55  

? . I > ?  

4 .  i n  

4.27 3 . 7 3  
4.42  
4.42 
4.57 
4.57 
4 .57  
4.77 
4.07 
4.47 
5 .?? 
5 .27  
5.51 
5 .52  
5 . 5 2  
5.157 
h .07 
6 - 0 7  
6.37 
4.37 
7-79 
1.44 
n.44 
D .44 
e.44 
q.44 
9.'Jh 

3 .  P P  
3 .55  
4 . 7 c  
4 . i O  
4 .  'r: 
4 . 3 1  
4 . 5 n  
4.LF 
4 . 7 1  
4 . 7 3  
4.4.' 
4.';3 
4 . q c  
5.11 
5.3F 
5 . " F  
5.t' 
5 . 6 7  
6 . 4 1  
6 . 9 ?  
6 . ? 4  
4 . 7 4  

9.5$ 
10.?.7 

a .  7 4  

4 .30  
4 - 7 7  
4.35 
4 . 3 5  
4 . 5 C  
4 . 5 c  
4 .6?  
4 . 6 3  
4 . 6 3  
4.76 
4 . 7 6  
4 . 9 6  
5.Oh 
5 .06  
5 .26  
5 . 8 1  
' 2 . f l J  

5 . 4 1  
6. I 6  
6 .  I 7  
6.16 
6 .16  
h . : h  
(3.16 
7.P2 
7 . 8 2  

4.:' 
4 . : 3  
4 . 5 3  
4 .  7,' 

4 .P5  
4 . :a 5 
4 .  ')It 
5 . 1 C  
5 . 2 5  
5 . 2 5  
5 . 4 ;  
5 . 5 7  
5.44 
5.44 
5 . t l  
5 . h t  
6.07 
6 . 2 3  
6 . 2 3  
(, . 3 i 
6 . 7 3  
7.P9 
8 . 0 5  

R.95 

1C.'7 
P 3 . C '  

4 . 4 1  
4 . 4 1  

4 .51  
/, . c,  7 

4 . 6 1  
4.H7 
4.4'7 

4.c)h 
4 .  '36 
5.21 
5.21 
5 . 4 r  
5.',(> 
5 .  I ( ,  

5 .  "(. 
6.11 
6.1:  
C . i l  
6 . l i  
7.+i 
7 .41  
i: . i l  1 
q.hi 
q.P6 
9 .95  

10.57 

4 .31  
4 . 3 ;  
4 . 3 :  
't . (> 2 
4. 17 

4 . 9 5  
4.95 
5 .  i 5  
5.15 
'j . 3 ,1 
, .3J 
5 . 5 6  
5 . 5 h  
5 . 5 6  
5.99 
6.2f)  
5.96 
5 .36  
6 . 4 4  
6.54  
b. h l  
6 . u 1 
7.35 

0.33  
i0 .3*  

r . T r )  

3-62 
3.62 
3.73 
4 . c 5  
4.05 
4 .73  
4 .23  
4.4" 
4 - 4 3  
4 . 5 8  
4.58 
4 .84  
4.84 
4 .e4  
5 .  i 6  
5.54 
5 .54  
5.54 
5 . 8 C  
6 2L, 
6 . 4 5  
6.70 
6 . 7 0  
6. 1 3  
8 .  I6 

q . + 2  

7 . 7 6  
3.7 7 
3.87 
4 . 2 ,  
4 .30  
4.4R 

4.6R 
4 .hO 
4 . 6 3  
4 .83  
5 - 3 9  
5 .29  
5 - 0 9  
5.4! 
5 .7q  

5 .70  
6 .06  
6 - 5 4  
6.81  
7 . 0 8  
7 . 5 e  
7.0';  
8.76 
9.42  

' t . 4 ~  

5.74 

4.31 
4.31 
4 .44  
4 . 7 1  
4 . 7 7  
4 . 9 8  
4 . 9 8  
5.18 
5.18  
5.33  
5.17 
5 .59  
5.5')  
5.5w 
5.91 
6 . 2 9  
6.29 
h.29 
6.91, 
7. i 4  
7 - 6 1  
1.91 
8.21 
Qi.?l 
9 . 9 1.) 

:.3.6 I 

3 . 2 :  

Z.51 
3.61 
3 . v 3  
3.90 
4 . c e  
4 . c s  

4 . 2 8  
4 . 4 3  
4 . 4 5  
4 . 6 0  
4.6'3 
4 . 6 9  
5.01 
5 . 3 9  
5.=9 
5.3s  
6 .  cc  
6 .  <26 
6 . 3 1  
6 . 5 6  
6.81 
6 . 8 1  
8 .  C ' i  
6. fie 

4 - 7 8  

2 .6; )  
2 .60  
2 . 8 2  
j . O L  
3.05 
3.05 
3.05 
1 . 0 5  
4.47 
3.47 
3.62 
1 . 6 2  
3 .14  
3 .74  
3.86 
3 .86  
3 . 8 6  
4 .  i: 
4.4c 
4.61 
4 . 6 :  
4.63 
5.5? 
t8.19 
6.15 

4.41  
4 . 4 1  
4 . 5 i  
4.67 
4 -67 
4 - 8 7  
4.69 
4 . 9 6  
4.96 
5.21 
5.21 
5.46 
5.46 
5.76 
5.76 
6 . ; :  
6 .  I: 
6.11 
6 .  l! 
7 . 4 1  
7 . 4 1  
8 - 6 1  
8.61 
' J - d b  

4 . 8 6  
10.57 

4 . 2 1  
4 . 4 2  
4.42 
4 . 5 7  
4 . 5 7  
4.57 
4 . 7 7  
*.97 
4.97 
5.22 
5.22 
5 .52  
5.52 
5.57 
5 .82  
5.07 
5.07 
6 . 3 7  
5.3 J 

? . Z Y  
8.44 
8.44 
8.44 
3.44 
g . 4 4  
Y .<16 

60.0 
4 0 . 5  
61.0 
61 .5  
62.0 
62.5 
53.0 
63.5 
6%.  0 
b4.5 1 

65.0  o\ 
65.5 t- 
66.0 
66.5 
67.0 
5 7 . 5  
6.9, J 
6 8 . 5  
69.0 
69.5 
r0.0 
7L. 5 
71.0 
71.5 
72.0 
77 .s 



7 . P 5  
7. ! 0 
7.35 
7.25 
7.10 
R.05 
6.75 
q , 4 5  
g . 4 5  
9 . 4 ~  
P.40 
P.4C 

fi.orl 
?.PO 
a * p 5  
R."5 
G. 3 5  
9 . 3 5  
10.C5 

1C.75 
11 .'5 
11.75 
17.75 

e.pc 

i r . 7 5  

7.35 
7. 1s 
7.35 
7.15 
7.60 
P.35 
t .75 
P . 4 ' l  
8.45 
F.35 
p . 3 5  
? .?5  
c.75 
P . 1 5  
8 . 7 5 -  
0.90 
9.?: 
q.70 
9.  ?') 
lC.00 
IO.?@ 
10.70 
11.50 
12.7') 
12.70 

7.P5 
7 ,  l ?  
7.35 
7 . 7 5  
7 . 1 0  
P . C S  
ti. 1 7  
8 . 4 5  
Q.45 
7.55 
7 . 4 5  
7. s s  
9.25 
R.25 
P.35 
P.45 
P.45 
8 . 9 5  
8.95 
C . 6 5  

C'. 35 
l . ? ?  
2 .35  
7.35 

c.75 

Il- . l_l-L_h-l-nC_-T-C-I_LS 
- - ~ ~ " b h T I - " T n Y C _ _ _ - - ~ ~ ~ ~ ~ ~ - - - - - ~ l ~ ~ = ~ L ~ ~ ~ ~ - ~ ~ ~ ~ ~ - ~ ~ l ~  r l % G - ~ e h ~ _ - k f n ~ ~ = h * l ~ ~ ~ ~ ~ ~ ~ ~ ~ - - e ~ ~ ~ ~ ~ ~ - - - L ~ ~ ~ E ~ - - - L ~ ~ ~ - - - Y € A ~ - - - - - - - - -  

9.10 9.10 c. 13 R.73 1 3 . ~ 1  270.0c 110.00 1000.0 1960.0 
112.0'3 1000.0 196G.5 28C. 30 H . 7 3  13.90 

7 . 4 3  13.90 212.01 95.00 10GC.C 1961.0 
97.03 ieoo.0 1961.5 a . 4 3  1 3 .  9C 214.50 =. 2 14.65 197.33 q1.75 l G G C . C  1962.0 

" * 2 14.65 1 9 3 . 8 5  106.25 1000.0 1962.5 
q . 7  14.65 IRY.1C Y0.75 IO0C.C 1963.0 

91.30 1G00.0 1963.5 ?*23 14.65 1Y3.00 
90.00 1000.O 1964.0 5 - 2 3  14.65 193.10 

11.3 4 14.95 193.! C 9G.00 1301.0 19M.5 
8 . 2 3  14.95 193.00 98.00 103G.O 1965.0 

11.73 14.95 193.30 98-00 1000.0 1946.0 
8 . ? 3  15. 33 193.00 98.00 1000.3 1966.5 

8 . 3  15.3q 183.30 93.00 1900.0 1967.5 
P.21 15.30 133.00 98.00 1000.0 1968.0 
P.?=, 15.30 183.00 98 .00  1000.0 1968.5 
'3.23 14.00 188.OG 140,OO 1000.0 1969.0 
9 - 7 3  15 .85  244 .90  145.00 Ii100.0 1969.5 

125.00 1000.0 1970.0 q.f;? 15.85 
9.30 15.95 170.JC 11C.GP 1LOi .3 1970.5 

217.95 127.50 1000.0 1971.0 R.CQ 1 4 . h 0  
175.00 1000.0 1971.5 3.50 19.70 170.00 

; .c5 19.75 275.00 189.00 1000.0 1972.0 
3 . ~ 5  21.07 345.CO 188.00 l C O U . 0  1Y7L.5 

H.73 14.95 1 9 3 . ~ 0  9a.o~ ioou.0 1965.5 

a , 3  15.33 183.3C 98.00 1ocr.o 1967,~ 

170.0C 



H i s i o r i c a l  cos i  data are grojec ted  by f i _ t t i a g  d a t a  f o r  a l o c a t i o n  

(o r  c i t y )  using t h e  Bollowing method. 

follows : 

Eqi'nation ( 1 1 )  can be rewritten as 

r'or s i n p ~  i f t e a t i o n ,  Eq. ( C-1) becomes 

7,ilnere j intl i . ixtes discre-Le d a t a  p o i n t s  associa . ted - w:i.th tili*-e variation - 
sor?.e 1-oca-L'lon. 

by t h e  fol lowinq:  

at 
If A and B can be evalue.ted, then Cf and 1 ! E are dey'ined 

and 

'.The above f i t t t n g  groblern i.s cartipounded bji weighking fac tors  for 

r m l t i p l e  I-ocations,  labox- -i;y_oe3, and m a t e r i a l  t ypes .  

a.nd l a b o r  weig'nting faci;oz-a z re  simil..a,i-, ona expression 7vK.l. s u f f i c e  i o  

i l l u s t r a t e  the p-ocedllrc : 

Since the  m a t e r i a l  

where C 7 .  is r e l a t e d  t o  var tous  types k of lahor or ziateri-al at time J,  

and f. 

and B Q f o r  s8me  lo-ati-on R is accori j l ished by solving t h e  foI.lowi.rg equa- 

tions : 

-1J 

I s  the  weigh-L-j.ng f a c t o r  for tha t  corrponent. "hc eval.uati.on of A R 
K 



Vier1 l oca t ions  (or c i t i e s )  are combined for regi.miL c d c u l a t i o n s ,  

t he  following equations give weighted-average values for. A arid B: 

R r n a x  
A -  fQ AQ 

Q =1 

arid 

max. Q 

" = X  f Q l R  A B / F f , A A ,  

R=l Q=l 



Apgendix D 

COMCXPT PROGHAM LISTTNG 

/ / A S D R J B I I  J O R  ( 6 5 0 3 ~ 2 5 3 1 1 1 ) ~ R A R N A R D ~ C L A S S ~ 8 ~ R E G I O N = l 3 0 K  
/ * S E T U P  D D N A M E = F T 0 9 F 0 0 1 r I I N I ' r ~ T A P E 9 ~ 1 D = ~ 0 5 0 5 2 ~ N O R I N G r S A V E r N L )  
/ * S F T U P  D D N A M E ~ F T O 8 F O O l ~ U N I T ~ T A P E 9 ~ I D ~ ~ 2 0 4 2 l ~ N O R I N G ~ S 4 V E ~ N L ~  
/ / S T E P  F X E C  F O R T G C L G  
/ / F O R T . S Y S I N  D D  * 
C 
c ..................................................................... 

C I  
C I  - C O N C E P T  - 
c t  C O M P U T E R I Z E D  C O N C E P T U A L  C O S T  E S T I M A T E S  
C I  F O R  S T E A M - E L E C T R I C  POWER P L A N T S  
C I  P H A S E  I 1  
C I  
C I _ - _ _ _ _  - - _  . - - - - -  - - - "  .- - - - _ _ -  -. _- - - - - r_ - .I - 
C I  
C I  B Y  : R . C . D E L O Z I E R  I A P P L I E D  S C I E N C E  D E P A R T M E N T  
C I  L .D.REYNOLDS I C O M P U T I N G  T E C H N O L O G Y  C E N T E R  
C I  R.E. SR I T E  1 U N I O N  C A R B I D E  N U C L E A R  D I V S I V  
C I R E V I S E D  B Y  R. J. B A R N A R D  D t C .  197% FOR S Y M R O L I C  A D D R E S S I N G  O F  
C I I N P I l T / O l l T P I J T  AND C O M M E N T  E D I T I N G ,  

C I  T H E  C O N C E P T  C O M P U T E R  C O D E  P A C K A G E  P R O V I D E S  C O N C E P T U A L  C A P I T A L  
C I C 9 S T  E S T I M A T E S  F O R  N U C L E A R  A N D  F O S S I L - F U E L E D  POWEK P L A N T S .  C(JST 

C O N T I N U E  

C ONC 0 0 1 0 
C O N C 0 0 2 0  
C O N C 0 0 3 0  
C O N C 0 0 4 0  
C O N C 0 0 5 0  
C t l N C O O 6 0  
C U N C 0 0 7 0  
C O N C 0 0 8 0  
C O N C 0 0 9 0  
C O N C O l O O  
C O N C 0 l l O  
C O N C O l Z O  
C O N C 0 1 3 0  
C O N C 0 1 4 0  
CONCO 150  
C U N C O l 6 0  
C O N C O 1 7 0  
C D N C O l t l O  

C I E S T I M A T E S  A R E  M P D E  AS A F U N C T I L l N  OF P L A N T  T Y P E ,  S I Z E ,  L O C A T I O I \ I *  & l C O N C 0 1 9 0  
C I D A T E  OF O P E R A T I L I N .  I C O N G O 2 0 0  
C I  OIJTPIJT I N C L U D E S  A D E T A I L E D  B R E A K D O W N  O F  TIHE E S T I M A T E  I N T O  J C O N C 0 2 1 0  
C 1 D I R E C T  4No I N D I R E C T  C O S T S  A C C O R D I N G  T O  THE U S A E C  A C C O U N T I N G  I C O N C 0 2 2 0  
C 1 S Y S T E M  D F S C R I H E D  I N  D O C U M E N T  N O S - 5 3 1 .  C O S T  M O D E L S  C I J R R E N T L Y  I C O N C 0 2 3 0  
C 1 A V A I L A R L E  A R F :  1 C O N C 0 2 4 0  
C 1 S I N G L E - I J N J T  PWR, RWR, A N D  C O A L -  A N D  O I L - F I R E D  P L A N T S .  1 C O N G O 2 5 0  
C I  I C O N C 0 2 6 0  
C I  T H I S  WORK WAS P E R F O R M E D  B Y  M E M R E R S  O F  T H E  C A P I T A L  C O S T  G R O U P  I C O N C 0 2 7 0  
C I O F  T H F  D R N L  S T U D I E S  AND E V A L U A T I O N S  P R O G R A M  A N D  'THE A P P L I E D  I C O N C 0 2 8 0  
C I S C I E N C E  D E P A R T M E N T  O F  PHlE C O M P U T I N G  T E C H N O L r I G Y  C E N T E R  U N D E R  I H E  l C ( l N C O 2 Y O  
C I S P O N S D R S W I P  O F  T H E  O F F I C E  OF P R O G R A M  A N A L Y S I S ,  D I V I S I O N  O F  I C O N G O 3 0 0  
C I R E A C T O R  D E V E L O P M E N T  A W D  T E C H N O L O G Y ,  IJSAEC. I C O N G O 3 1 0  
C I  I C O N C 0 3 2 0  
C 1 P R O G R A M  D O C U M E N T A T I O N :  I t 0 ~ c 0 3 3 0  
C I  U S A E C  R E P O R T  W A S P I - - l 1 8 O v  O R N L - T M - 3 2 7 6 ,  Q R N L - 4 8 0 9 .  1 C ( l N C 0 3 4 0  
c ______________--____s_________________^_----..---------------- ( C O N C 0 3 5 0  
C C O N C 0 3 6 0  

D I M E N S I O N  A P L O T ( 1 O l ) t  Y T L M E ( 5 0 )  C O N C 0 3 7 0  
D I M E N S I O N  I C A R D ( 8 0 ) -  CMI50) C O N C 0 3 8 0  

C O N C 0 3 4 0  
R E A L  S C Z ( 1 2 )  c ON c 04 0 0 

O A T &  I C O M  / ' C ' / ,  I A M E N D  / ' & E N D ' /  C ONC 04 10 
R E A L  * 8 AC2, A C 3 9  A C 4 *  AC5,  ACC, 8 ,  D A T E ?  LOCI  F 4 C L A R -  F A C M A T  C O N C 0 4 2 0  
R E A L  * 8 T Y P E ,  T Y P E 1  C O N C 0 4 3 0  
COMMON / F O R M  / C O N C 0 4 4  0 

* A C 2 ( 8 9 1 2 )  I A C 3 ( 8 , 6 0 )  7 A C ' t ( R v 1 5 0 )  v A C 5 ( 8 1 5 0 )  * C O N C 0 4 5 0  
* 4 C C ( 8 t 1 2 )  D A T E  F 4 C L A R ( 2 r 1 6 )  9 F A C M A T ( 2 r l 6 )  t C O N G O 4 6  0 
i: I A R 1  9 I A R Z ( 5 )  t I A R 3 ( 1 5 )  I A R 4 ( h O )  t C O N C 0 4 7 0  * I A R 5 ( 1 6 0 )  C O N  C 04 8 0 

COMMON / P u n G /  c rini c o 4 9 0 
9 C F C A ( R 9 5 0 )  9 C S A V E ( 1 1 )  C O N C 0 5 0 0  * ~ n c ( 4 )  t R ( 2 5 )  

C O N C O S L O  f F A C I N  r Y R S T  , YREPJD * ICClY 
f I M M  v MWE N T P  C O N C 0 5 2 0  

T ) I M E N S I O N  F I L R ( 5 ) v  F I L S ( 5 )  

v 
v 
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C O P P U T I N G  T E C H N O L O G Y  C E N T E K  F I L E  A S S I G N M E N T S  

J N P T  I S  T H F  C Y S T F M  I N P t J T  S T R E A M  ON FT05F001 



CONC 11 00 2 5  F O R M A T  ( I 1  ) 
C C O N C  11 10 

C I  I C O N C l l 3 0  
C I I N P U T  D A T A  O R  C O M M E N T  C A R 0  I C O N C l l 4 0  
G I  I C O N C  1 1 5 0  
c ) = = = = = r = = = = = - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~  -------I----._....c------- _ - - - - _ - l - - - _ - . . _ l - - - - I I _  ~ 1 C I I N C  1 16  0 

C O N C 1 1 7 0  30 C O N T  I N U E  
C C O N C I I R O  
c I=========== ----___I-----_ ~ ._-_-----------_....I-----.. ~ l__--ll_- - ----- = ~ =  1 C O N C  1190 
C I  I C O N C  1 2  00 
C I  D E S C R I P l - I O N  O F  S T A N D A R D  I N P U T  C A R D  l C O N C 1 2 1 0  

I C O N C l 2 2 0  
C I  I C O N C  1 2 3 0  
C 1 C O L U M N  V A R I A R L E  F U N C T I O N  A N D  F O R M A T  I C O N C 1 2 4 0  

1 G O N G 1 2 5 0  
C I 1-4 MWE M E G A W A T T S  N O M I N A L  POWER ( R I G H T  A D J U S T E D )  l C O N C 1 2 6 0  

C I 15 -30  L O C l I ) , I = 1 ? 2  C I T Y ,  B E G I N  I N  COLtJNN 15. I C O N C  1280  
C I 32-47 LOClI)?I=3,4 O T H E R  I D E N T I F I C A T I O N  I C O N C  1290  
C I 5 0 - 5 4  Y R S T  D A T E  F O R  S T A R T  O F  C O N S T R I I C T I O N ;  F5 .1 .  I C O N C 1 3 0 0  
C 1 56-60 Y R E N D  D A T E  F O R  E N D  O F  C O N S T ~ I J C T I O N ;  F 5 . 1  I C O N C  13 10 

C 1 67-69 HV N U M B E R  O F  H O U R S  U O R K E D  P E R  U E E K ;  F 3 . 1  I C O N C l 3 3 0  
CONT I N l J E  C O N C  1 3 4 0  

C I 7 1  I F L A G  F L A G  F O R  O P T I O N A L  N A W F L I S T  I N P U T ;  I C O N C l 3 5 0  
C I  0 - B Y P A S S  C O N O P T  R E A D  AND C A L L  T O  C O N I I  I C O N C 1 3 6 0  
C I  1 - R E A D  N A M E C I S V  ( C L l N C 1 3 7 0  
C I  2 - R E A D  N A M E L I S T  I N  C O S 1  S U R R O l l T I N E  I C O N C 1 3 H O  
C I  3 - C A L L  C O N I I  W I . I H O U T  N A M E L I S T  I C O N C  1390 

C I  5 - R E A D  N A M E L I S T  A F r E R  C A L L  T O  CONII 1 CONC 14 1 0 
C I  AND IN cos-r. I CnNC 1420  
c I 7 3  I O F  O U T P U T  F L A G ;  0 OR B L A N K  = ? - D I G I T  S l J M M A R Y  I C O N C 1 4 3 0  
C I  1 = 3- A N D  4 - D I G I T  R R E d K D O W N  A S  I N  N U S - 5 3 1 .  I C O N C 1 4 4 0  

C I  0 = S T A R T  OF- C O N S T R U C T I O N  C O S T S ,  1 C n N C  1460 
C I  1 = E S C A L A T I O N  D U R M I N G  C O N S T R U C T I O N .  ( G O N G 1 4 7 0  
C I  2 = E S C A L A T I O N  B R O K E N  O l J T  J C O N C l 4 8 0  
c I 77 I as F L A G  U S E D  T O  C H A N G E  B A S E  A N D / O R  S I T E  I C l l N C 1 4 9 0  
C I  I B S  I S  U S E D  F O R  I F L A G  = 3 OR 4 l C O N C l 5 O O  

0 - C H A N G E  S I T E  I C O N C  1 5  10 C I  
C I  1 - CHANGE Bas€  I C O N C  1 5 2 0  
C I  2 - C H A N G E  B A S E  A N D  S I T t  1 C l l N C  1 5  3 0 
c I 7 9  I A C  F L A G  U S E D  T O  C O N F U T E  T Y P E  OF I N . l t R E S T  I CON C 1 5  4 0 
G I  0 - S T R A I G H T  I N T E R E S T  I C O N C 1 5 5 0  
C I  1 - C O N P O U N D  I N T E R E S T  1 CONC 1560  
C I  1 C O N C 1 5 7 0  
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - -. - - - - - - - - - I I - - - - - I - - - - - - . . . .. - - - - - - -. . I - - - - I C O N C 1 5 8 0  

C O N C 1 5 9 0  C 
I AC = 1  C O N C l h O O  

R E A D  ( I N P T , 3 1 , E N D = 1 2 0 )  I C A R O  C O N C  16 10  
31 F O R M A T ( B O A 1 )  C l l N C 1 6 2 0  

I F  ( I C A R D ( l ) . N E . I C O M )  G O  T O  40 C O N C 1 6 3 0  
MW - MM + 1 C O N C  1640 
W R I T E  ( I O l J T 1 3 5 )  I C A R D  GONG l h 5 0  

35 F O R M A T ( '  ' r 8 0 A 1 )  C O N C  1660 

c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - -  I C O N C l l 2 O  

C I  ...__I... I___l__l___r 

C I  - 
C I 6-13 T Y P E  P O W E R  P L A N T  T Y P E  (BEGIN IN cnc .  6 )  I C n N c 1 2 7 0  

C I 62 -65  R I R  I N T E R E S T  D U R I N G  C O N S T R U C T I O N  I N  I R v ( F 4 . 2 )  l C O N C 1 3 2 0  

C I  4 - C A L L  C O N I I  A N D  R E A D  N A M E L I S T  I cmic  1400 

c I 75  I W A P I T  F L A G  F O R  E S C A L A T I O N  D l J H I N G  C O N S T R U C T I O N ;  J C O N C 1 4 5 0  

- 
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C 
I F  ( I F L A G . E Q . 1 )  R E A O ( 3 r C O N O P T )  
I F  ( K C I T Y . N E . M I O 0 L E )  GO TO 93 

I F  (IFLAG.NE.3.AND.IFLAG.NE.4) GO TU 
9 3  I F  ( I R S . E Q . l . O R . I R S . E ~ . 2 )  C A L L  C O N I I  

IF (IFLAG.EO,O) Go T O  i o 5  

4 F A C R l t  F A C R 2 t  F I L R t  Y F I R S T r  Y L A S T I  
I F  ( J R S . F Q . O . O R . I R S i f Q . 2 )  C A L L  CONII * F A C S l t  F A C S Z r  F I L S ?  Y F I R S T t  Y L A S T r  
I F  ( I F L A G . E O . 4 )  R F A O  ( 3 9 C O N O P T )  

9 5  IF (IFLAG.NE.~) GO T O  i o 5  
R E A D  ( M E D ? C O N O P T )  

105 C O N T I N U E  
E S C L  = 0. 
I W A N T S  = I W A N T  
I F ( I W A N T . E O . 2 )  I W A N T S  = -1 

C 

C 

106 

111 

107 
108 

C A L L  C O S T  ( I O F ?  I W A N T S r  I F L A G )  
I F  ( I W A N T . L T . 2 )  GO T O  107 

I W A N T S  = 0 
N 2  = I A R Z ( 1 )  

S V I C  = T P C I  
DO 106 I =  l r N 2  
S C 2 ( I )  CZ(StIJ 

C n N T  I NUE 
C A L L  C O S T  I I O F I  I W A N T S I  I F L A G )  
DO 111 I = l r N 2  
S C 2 ( 1 )  = SC2( 
E S C L  = E S C L  
C O N T  I N U E  
E S C L  = S V I C  - T P C  
C O N T I N U E  
C O N T I N U E  
N 2  = I A R 2 (  

CONC 2630 
C O N C 2 6 4 0  
C O N C 2 6 5 0  
C O N C 2 6 6 0  
C O N C 2 6 7 0  
C O N C 2 6 R O  
CONC 2 6 9 0  
CONC 2 7 0 0  
C O N C 2 7 1 0  
C O N C 2 7 2 0  
C O N C 2 7 3 0  
C O N C 2 7 4 0  
C O N C 2 7 5 0  
C O N C 2 7 6 0  
C 0 N C  2 77  0 
C O N C 2 7  00  
C O N C 2 7 9 0  
C O N C 2 R O O  
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Appendix E 

NOPBNCLATURIZ FOR SUBPROGRAM COST 

The sub-progmm COST i s  t h e  most hpou. ia .nt  rou t ine  in the CONCEPT 

code f o r  the user who w i s h e s  t o  make i n t e r n a l  rnodiTri.catio.as. 'Therefore, 

most of -the important, varriahle names and a r r ays  use6 i n  COST a r e  def ined  

he re .  Other v a r i a b l e s  and a r r a y s  have been de f ined  previous ly  i n  t h e  

sec t ion  on d a t a  inpu t .  

Variable  name Descr ip t ion  -- 

C(J) I n i t i a l  e s t ima te  of J'th two-digit-account d i r e c t  C O S ~ ;  
(J=1,10). 

c2(1,3) Subtotal of I t h  components of Jtln two-di.gS.i;-acc.owit d i -  
r e c t  cos t  l ess  contingency and. spare  p a r t s  allowance 
(Ll, 4 r ep resen t s  equipmerlt, labor, material, an6. to i a l  
r e spec t ive ly ;  ~ = l , 1 2 ) .  

C X (  1,s) 

C2SP (I J ) 

C%T (I ,s) 

C4(I,Z) 

MHS(K) 

mms 

OYPP 

Contingency allowance for corresponding two-digii-account 
component i n  C2 array. 

Spare p a r t s  al.Sowa.nce for corresponding two-digit-account 
component in C2 a r r a y .  

T o t a l  cos t  i n c h d i n g  contingency a.nd spare  p a r t s  ailow- 
a nce f o r  corresponding two- d i g i t  -ac count component i n  
C2 a r r a y .  

The Ith component of t h e  Kth three-d ig i t -account  c ~ s t  
(1=1,4 as in C2 a r r a y ;  K - 1 , 6 @ ) .  
t h e  number of t h ree -d ig i - t  accounts I.n 'cwo-digit account J. 

Army 3PR3(5) h a s  s t o r e d  

The Ith component o f  i;he T ~ i h  four -d ig i i -account  cost (LI, 4 
as i n  a r r a y  C2; L=l,150). Array IARli ( K )  hzs s tored  ihe 
number of foul--digi t  accounts i n  i h r e e - d i g i t  account K .  

The Ith component, of t h e  Mi;h f ive-d ig i t -account  cos t  (1=1,4 
as i n  array C?; M=l,5O). Array 1AB5(Tj) has stored the 
number of  f i v e - d i g i t  accounts i n  f o u r - d i g i t  account L. 

T o t a l  l a b o r  man-hours required f o r  each two-diei'i, account 
f o r  i npu t  case (K I, I). 

T'otal l a b o r  man-hours r equ i r ed  f o r  the -input p l a n t .  

Average hourly wage rake r a t i o  of overtime w e e k  t o  144-hr 
week [B, i n  Eq.  (10) 3 .  
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PROD 

PROD1 

SCOr\pT 

s SIIC 

SSPP 

TIC 

TFCI 

Descript ion 

Ratio 9.C t o t a l  worhreek ef7iclency -to hO-hi- week effi- 
ci-ency [E in ~ q .  (9) 1. 
Productivi-t;y of labor for b-hi -  week at d i s c r e t e  time 
i.nter.vals during design and construct ion period [P(y) 
i n  Eq. ( I L ~ )  . 
Produr t iv i ty  o f  labor for 40-hr week ai, start of design 
and cons-t;ruction [P-F i n  ~ y s .  (7) and (13) 3. 
Average annual  interest ;  rate for the dzsign and construc- 
tion perioi i  [R in ~ q .  (213) 1. 

T o t a l  cont5.wpu;y allowance foi- t h e  input p l a n t .  

Total equtprflent cost for t h e  input  plant. 

T ~ ? i a l  spare par ts  allowcuice for the  in-gut plant. 

T o t a l  d i rec t  cost estimate for the input  p l a n t .  

D i r e c t  130:;t of the  inpiit; p l a n t ,  exclu.d-ing contingency 
and spcre parts. 

Tota l  capital cost of the input  p l an t ,  excluding larld. 

Total i n d i r e c t  cost of the input  p l a n t .  

T o t a l  eapii;al c o s t  of the  input plan-L. 
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Appendi.x F 

DATA INPUT SHEET FOR CONCEPT 
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