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A COST ESTIMATE FOR REMOTE REFABRICATION 
OF METALLIC FUEL 

by 

J. E. Ayer, D. A. Jones, D. D. Ebert , 
T. A. Buczwinski, and J. V. Sana 

ABSTRACT 

This report descr ibes procedures used to est imate 
the cost of refabrication of two typical cases of metal fast-
reactor fuels. The estimate is extrapolated from the EBR-II 
process of close-cycle fuel reprocessing followed by fuel 
refabrication. A computer p rogram was used to produce 
refabrication costs against variations in plant throughput 
and fuel and/or blanket diameter and length. It was found 
that refabrication costs are part icular ly sensitive to equip­
ment use factor and fuel- or blanket-pin diameter . The 
greates t contribution to refabrication cost resul ts from the 
cost of jacket mater ia l . The study is of value as a contrib­
uting factor necessary to optimize the cost of reactor 
system operation. 

INTRODUCTION 

Recently, fast breeder reactors have received considerable atten­
t ion , ' " ' reflecting a national interest^ in such sys tems. A significant con­
tribution of ANL is Experimental Breeder Reactor-II (EBR-Il). 

EBR-II and its close-coupled Fuel Cycle Facility afford an oppor­
tunity to establish a unique fuel-cycle technology. However, the develop­
ment of such a technology is desirable only insofar as motivation exists. 
One of the pr ime movers of development is economic advantage. This 
study of the cost of refabrication of metal fuels for fast breeder reactors 
is intended as a contribution to the econom.ics of reactor sys tems. 

OBJECTIVES 

The principal objective of this work is to provide a method by which 
one may est imate the cost of fabrication of metall ic fuels manufactured by 
well-developed, remote-handling methods. The secondary objectives are 
manifold, and among them are the: (l) determination of the contribution of 



the several process variables to the cost of fuel refabrication, (2) resolu­
tion of the effect of some fuel-element design variables upon refabrication 
cost, and (3) provision of costing data for specific design s tudies . ' 

FABRICATION PROCESS 

The process upon which this estimation procedure is based is 
short-cycle fuel reprocessing of the pyrochemical variety, followed by fuel 
refabrication.^' ' The fuel cycle is assumed to be at equilibrium state, and 
the fuel is in a conventional jacketed-rod form. Two fuel subassembly de­
signs are considered One design is the segregated case in which the fuel 
and blanket are separately jacketed and assembled An example of the seg­
regated case is the EBR-II Core I design as shown in Fig. 1. 

BLANKET SECTION 

BLANKET SECTION 

111-5731 

Fig. 1. EBR-II Core Subassembly 



The second design is the integrated case where the fuel and blanket 
occupy the same jacket. The proposed core element of a 1000-MWe fast 
reactor ' shown in Fig. 2 is an example of the integrated case. 
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Fig. 2. 1000-MWe Metal-fuel Reactor Subassembly 

The point of departure for the generation bi cost-est imation data 
was the EBR-II refabrication process for which many values are becoming 
known. Among the knowns for the system are the capacity and capital cost 
of each unit of in-cell process equipment, the cost of cell space, and the 
cost of installation of process equipment and auxiliaries. The experience 
gained in the fabrication of about one and one-half loadings for EBR-II 
and the recent operations of the fuel-cycle facility upon irradiated fuels 
contributed another ser ies of facts for the bases of this study. Fabrication 
experience provided knowledge of acceptance factors from each processing 
step, man-hour requirements for each operation in the process , processing 
rates for each operation, and inspection requirements . 



A flow d i a g r a m of the m e t a l - f u e l r e f a b r i c a t i o n p r o c e s s is shown a s 
F ig . 3. The p r o c e s s flow and unit o p e r a t i o n a r e g e n e r a l l y the s a m e for 
the m a n u f a c t u r e of s e g r e g a t e d or i n t e g r a t e d s u b a s s e m b l i e s All the 
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Fig . 3. Flow D i a g r a m of Meta l - fue l R e f a b r i c a t i o n P r o c 



out-of-cell operations such as tubing cutting, inspection, and welding, and 
subassembly hardware inspection are standard and assume no undeveloped 
equipment or m.achinery. In-cell operations are based upon developed 
remiote-control methods'^ of fuel refabrication. 

Feed for the refabrication operation is the product of pyrochemical 
refining and consists of an ingot of reprocessed fuel alloy. The ingot is 
weighed before being charged to the injection-casting operation. ' ''^ The 
casting method produces semifinished fuel pins by the use of gas p re s su re 
to force molten fuel alloy into evacuated, prec is ion-bore molds. The molds 
are stripped from the castings, and the castings a re cropped to proper 
length. Inspection of the finished fuel pin is the final operation before fuel-
rod assembly. Demolding, sizing, and inspection have been more highly 
refined than would be required for an established production capability. 

Fuel - rod assembly is the process by which acceptable fuel pins are 
converted to acceptable fuel r o d s . " In this phase, sodium is loaded into 
preassembled and inspected jackets . The sodium is melted and settled into 
the fuel tubes, which are then introduced into the remote facility. Accept­
able fuel pins are placed in the jackets containing sodium and are then 
bonded. Bonding consists of heating and impacting the fuel rod until a con­
tinuous annulus of sodium is achieved between the fuel-pin exter ior and the 
inside surface of the jacket. Following bonding, a r e s t r a ine r is inserted 
into the jacket and welded into place. At this t ime, assembly is complete 
and the fuel rod is ready for inspection. 

A completed fuel or blanket rod is inspected for its leak-tight integ­
rity and may be inspected for discontinuities in the bond. Leak testing is 
accomplished by a p res su re -decay method that is sensitive to leakage of 
approximately 5 x 10" ' standard cubic cent imeters of helium per second. 
The tendency toward providing generous clearances between fuel pin and 
jacket to extend fuel burnup potential*' may obviate bond inspection. How­
ever, if it is found necessa ry to inspect for bond continuity, the technology 
to do so e x i s t s . ' ' 

The final refabrication operation is subassembly construction, in 
which acceptable fuel and/or blanket rods are assembled into core or 
blanket elements.^" In this operation, preassembled top sections of fuel-
element shroud hardware a re placed on an assembly machine jig Fuel 
rods are loaded onto a grid, which is attached to a preassembled bottom 
section, until a hexagonal, close-packed, fuel a r r ay is achieved. The two 
sections are then brought together until the fuel a r r ay is enclosed by the 
shroud. The two sections are then welded together, and the assembly is 
complete. After inspection and testing, the fuel or blanket subassembly 
is ready for insert ion into the reactor . 
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MATHEMATICAL REPRESENTATION 

Refabrication costs are estimated through the medium of a computer 
program. The programming information of the refabrication process is 
characterized by more than 100 different equations containmg more than 
200 variables. The appendixes of this report contain the computer p rogram 
for the segregated case and a glossary identifying the var iables . Fixed-
value input data consist of such items as the capital cost of equipment of 
the EBR-II type, amortization life of equipment, machine production capac­
ities, process-acceptance factors, density and cost of jacket alloys, and 
void space m the fuel-jacket system. Independent variables imposed upon 
the computer program are length and diameter of fuel and/or blanket, and 
fuel throughput rate. Many dependent variables such as number of fuel 
rods throughput, jacket thickness, length and diameter of jackets and sub­
assembly hardware, and process multipliers are a rb i t ra r i ly related to the 
independent variables by the use of algebraic expressions. 

Three types of multipliers are used to compensate for the effects 
of changing fuel-pin dimensions, numbers of processing units required, 
and chronological time on the capital cost of processing equipment: (l) a 
volume and time multiplier, which is an estimate of the change in capital 
equipment cost with chronological time and numbers of processing units 
required; (2) a cost multiplier, which is an estimate of the change in capi­
tal equipment cost with changes in length and diameter of fuel pins; and 
(3) a rate multiplier, which is an estimate of the change of process ing 
rate with changes in length and diameter of the fuel pin. The capital cost 
of equipment for each operation is modified by at least one of the 
multipliers. 

Rate multipliers, denoted by a prefix AMR, influence the numbers 
of mold coating, jacket eddy-current, diameter gauging, and end-fitting 
welding units required by the process . The magnitude of the influence has 
been determined by the estimates of personnel experienced in each opera­
tion. Volume and time multipliers have been applied to all mechanical 
operations. These multipliers, identified by a prefix AMT, are determined 
by the equation AMTxx =1.15 ANxxx"'*, where ANxxx is the number of pro­
cessing units required to perform a certain operation at a fixed throughput, 
pin diameter, and pin length. The value 1.15 is an a rb i t r a ry mult ipl ier , 
used to estimate escalation of the cost of processing units over that of the 
EBR-II case. Since EBR-II equipment costs are based on 1960 pr ices and 
the reference case for a 1000-MWe reactor feasibility study^ was based 
upon a 1975 economy, a straight-line escalation of 1% per year was a s ­
sumed. All estimated costs in this report are given for the year 1975 
based upon this escalation technique. The exponent 0.8 is an estimating 
factor, based upon proven engineering practice,^ ' which relates cost of 
process units to plant throughput. The value 0.8 is used instead of 0.6 as 
a conservative measure . Finally, cost mult ipl iers , identified by the prefix 
AMC, are determined on the basis of physical changes required on EBR-H 
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size equipment necessary to accomm.odate a product of different size than 
the EBR-II pin. The values of cost mult ipl iers are equipment-size oriented 
and were based upon est imates of required design changes. 

Daily charges for five major cost a reas are generated by the com­
putation. Daily charges for process equipment are determined by dividing 
the estimated life of capital equipment (5 years for in-cell equipment, and 
15 years for out-of-cell equipment) into the cost of each unit of equipment, 
and totaling the quotients. Product mater ia l costs are totals of the costs 
of such mate r ia l s used each day. Direct- labor charges are based upon the 
numbers of man-hours expended each day in all process operations, multi­
plied by an average wage of $3.50 per man-hour. An escalation of 15% is 
applied to wages in order to anticipate 1975 charges. Indirect labor is 
assumed at 30% of the direct labor required, and this labor is valued at 
$5.10 per man-hour . Area cost, which is an est imate of the cost of housing 
the refabrication p rocess , is an extrapolation of the EBR-II case. Area 
costs are calculated by totaling the in-cel l area required for the various 
p rocesses , multiplying by the adjusted cost of the EBR-II fuel cycle facility 
per square foot of cell space, and dividing by 10,950 (the number of days in 
30 years) . Figure 4 is a flow chart of the computer program that was used 
in the segregated case. The FORTRAN program reads the set of input var i ­
ables that descr ibe the cost of refabrication. After the data are read, con­
t ro l passes to a nest of six do-loops. The index of the outermost do-loop is 
used to set the fuel length, of which four are considered. The index of the 
next do-loop is used to set one of three blanket lengths. Concurrently, the 
maximum number of blanket rods in the assembly is set. Other do-loop 
indices set the diameter of the fuel and the corresponding diameters of the 
blanket. The index of the do-loop that precedes the innermost do-loop is 
used to set five different throughput values. Finally, the index of the inner­
most do-loop is used by a "computed go to" statement to select the appro­
priate equations that describe the fuel, or blanket, or both. The cost per 
day for refabrication and the cost per ki logram of fuel and/or blanket is 
generated for 1080 different reactor-fuel subassembly configurations. As 
by-products of these calculations, each of the 1080 determinations generate 
such information as numbers of process machines required, numbers of 
operators required, and numbers and weight of fuel and blanket pms 
produced. 

Five areas of cost are totaled for each fuel/blanket configuration. 
They are the daily charges for capital equipment, mate r ia l s , direct labor, 
building, and indirect personnel. The cost figures a re printed along with 
corresponding Hollerith headings to aid in the interpretation of resul ts . A 
total of 540 pages a re required to present the 1080 determinations. As 
further help to the reader , 24 pages of summary and "index" are presented 
where t rends in cost and vital physical data for each determination may be 
found as well as the numbers of the pages displaying more detailed 
information. 



F i g . 4 . F l o w C h a r t of C o n i p u t e r P r o g r a m 
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RESULTS 

The resul ts of the cost est imates for remote refabrication are shown 
in the next five figures. All curves are based upon assemblies containing 
331 rods in a hexagonal close-packed ar ray . Figure 5 shows the relation­
ship between refabrication cost and fuel-pin diameter for various plant 
throughputs. The plot is based upon an integrated fuel element with a 90-cm 
(35.5-in.)-long fuel pin and two 36-cm (14.2-in.)-long blanket pins jacketed 
in refractory alloy. The re-entrant curves shown in Fig. 5 reveal the influ­
ence of a low use factor for processing units. The use factor is a function of 
the rate of fuel- and blanket-pin manufacture. Since a part icular processing 
unit has a definite cost and a maximum output rate, at low throughput the unit 
may sit idle during a significant part of its finite life. Because the capital 
charges and area costs are calculated in t e rms of calendar days, rather than 
units of output, at low throughput each kilogram of product bears a dispro­
portionate share of these charges. A secondary influence upon the unusual 
shape of these curves is the increased cost of process equipment to handle 
fuel pins of large diameter. For the calculation method chosen, the re ­
entrant nature of the curves disappears at use factors greater than about 75%. 
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Fig. 5. Refabrication Cost versus Pin Diameter 
at Fixed Plant Throughput 
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The familiar curve of refabrication cost versus fuel-pin diameter 
results when one normalizes the throughput rate to a r r ive at comparable 
use factors for all fuel-pin diameters. Such a curve is shown m Fig. 6 for 
the same fuel-rod configuration as used in Fig. 5. The increased cost of 
refabrication with decreasing pin diameter is attributed pr imar i ly to geo­
metric factors. Since the volume, and thereby the weight, of enclosed fuel 
and/or blanket increases geometrically with the diameter and the cost of 
product materials and labor is affected to a lesser degree by diameter 
changes, the result is a geometric increase of refabrication cost with de­
creasing rod diameter. 

COST COMPOSITION: 

1 PROCESS EQUIPMENT CAPITAL CHARGE 

2 PRODUCT MATERIAL COSTS 

3 DIRECT LABOR CHARGES 

4 INDIRECT LABOR CHARGES 

5 AREA COSTS 

DOLLARS PER kg U 8. Pu 
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Fig. 6. Refabrication Cost versus Pin 
Diameter at Fixed Use Factor 

Another example of the effect of fuel- and/or blanket-pin geometry 
upon refabrication cost is shown in Fig. 7. In this curve, fuel-pin length is 
plotted against refabrication cost with pin diameter as a parameter . As in 
the previous instances, the integrated case is considered and an equipment 
use factor of about 75% is assumed. In this example the linear relationship 
between pin length and enclosed volume, or weight, and the weak geometric 
influence of product materials and labbr costs result in a nearly linear 
effect of pin length upon refabrication costs. 
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DOLLARS PER kg U 8, Pu 

7. Refabrication Cost versus Pin 
Length at Fixed Pin Diameter 

A graphical representation of the increments of refabrication cost 
versus fuel-pin diameter for the integrated case is shown in Fig. 8. This 
figure indicates the overwhelming influence of product mater ia ls upon re ­
fabrication costs . The dominant role in the cost of product materials is 
played by the jacket tubing. At this point it may be pertinent to mention 
that V-20w/oTi is considered as the refractory jacket alloy. In lieu of 
reliable costs for production quantities of V-20w/oTi tubing or rod stock, 
some reasonable estimate of jacket costs for an existing productive capac­
ity had to be made. Tubing costs were generated by assuming that, in an 
advanced technology, productive capacity for refractory-alloy tubing exists. 
It was further assumed that V-20w/oTi tubing would be no more difficult to 
form than seamless Type 304 s ta in less-s tee l tubing on which present-day, 
reliable cost figures do exist. The cost of fabrication of the refractory 
alloy jacket tubing, then, is assumed to be the cost of a s imilar size of 
seamless s ta in less -s tee l tubing purchased in random mill lengths in lots 
greater than 20,000 ft. The cost of the refractory alloy is taken as the 
weight of alloy required, multiplied by a cost per pound of alloy. Finally, 
the total jacket cost is generated by adding fabrication costs, alloy costs, 
and cutting and inspection costs. In the case of s ta in less-s teel jacketing, 
represented in Fig. 8 by the dashed line, 33 to 46% of product materials 
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costs, over the range of fuel-pin diameters of 3.66 to 14.6 mm is a t t r ib­
utable to tubing costs. For refractory alloy jackets, the cost of tubing 
comprises 64 to 85% of product mater ia l costs. From Fig. 8 one also finds 
that as the diameter of the fuel pin increases beyond about 9 mm, p r o c e s s -
equipment capital charges increase. This phenomenon is due to larger and 
heavier process units necessary to handle the fuel and blanket pms. In 
addition, certain basic changes in equipment are required; for example, 
above about 6.5-mm (0.25-in.) diameter, a fuel rod is closed by a girth 
weld instead of a single discharge weld; resolution of flaws in jacket tubing 
by eddy-current techniques will not permit simple single-pass inspection; 
instead the tubing must be spiralled past the sensors . 
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Fig. 8. Cost of Increments of Refabrication versus 
Pin Diameter at 78 ± 4% Use Factor 

The integrated core-element design is certainly appealing from the 
standpoint of design simplicity and fabrication ease. It does require a mini­
mum number of pieces of hardware and fewer units to assemble into a core 
unit. There are, however, several compromises that must necessar i ly be 
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made to achieve this degree of simplicity. One compromise impressed by 
this design is the restr ic t ion of the role of the axial blanket. The blanket-
pin diameter must be nearly the same as that of the fuel. In addition, dis­
assembly of the core element for any reason ca r r i e s the axial blanket 
along. An obvious solution to this situation is the segregated case where 
fuel and blanket occupy separate and distinct jackets. Figure 9 is a ser ies 
of curves showing the cost of refabrication of segregated fuel and blanket 
elements. In this instance, it is assumed that a core assembly contains 
331 fuel pins, 90 cm long, jacketed in refractory alloy, and the axial blanket 
section contains 271 pins, 36 cm long, jacketed in stainless steel. In each 
case the assembly is hexagonal close-packed. In spite of the increased 
number of units of output, the refabrication cost is slightly less for this 
design. The reason for the reduced cost of refabrication of segregated 
assemblies lies in the choice of stainless steel as a jacket mater ia l for the 
axial blanket. Although the cost reduction is small, an additional benefit 
may accrue from the fuel-management aspect if it is found that blanket pins 
may be recharged to the reactor for extended exposure. In this case the 
blanket-fabrication rate can be controlled somewhat independently of the 
fuel-refabrication requirement. In Fig. 9, the cost of bundle hardware and 
assembly has been charged to the fuel, resulting in a much higher cost for 
the segregated fuel than for the integrated fuel and blanket. 
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CONCLUSIONS 

The in fo rma t ion p r e s e n t e d by the c o m p u t e r p r o g r a m does not i nc lude 
r e p r o c e s s i n g c o s t s , w a s t e d i s p o s a l , s c r a p r e c o v e r y , u s e c h a r g e s , c o s t of 
money c o n s i d e r a t i o n s , or o the r r e f i n e m e n t s . It is in tended to p r o v i d e b a s i c 
data that m a y be modif ied by c o r p o r a t e f i s c a l p o l i c i e s , s u c h as tha t i n d i c a t e d 
by Collins,^^ to a r r i v e at fuel c o s t s of a re f ined n a t u r e . 

The s tudy of f a c t o r s affect ing the cos t of r e f a b r i c a t i o n of m e t a l fuels 
for fast r e a c t o r s has r e v e a l e d s e v e r a l i m p o r t a n t f ace t s in t he e c o n o m i c s of 
the fuel cyc le . In p a r t i c u l a r , an a v e r a g e e q u i p m e n t - u s e f a c t o r g r e a t e r t h a n 
75% is n e c e s s a r y to r e a l i z e the po ten t i a l of f u e l - c y c l e p r o c e s s e s . The c o s t 
of r e f a b r i c a t i o n is heav i ly inf luenced by the cos t of j a c k e t m a t e r i a l s , and a 
pena l ty is exac ted if r e f r a c t o r y j a c k e t s a r e n e c e s s a r y to the r e a c t o r s y s ­
t e m . F u e l - p i n d i a m e t e r has a m a r k e d effect upon r e f a b r i c a t i o n c o s t to the 
extent that an i n c r e a s e in fuel -p in d i a m e t e r f r o m 3. 6 m m (0.144 in.) to 
5.4 m m (0.215 in.) can r e s u l t in a 25% reduc t ion in cos t . 

In g e n e r a l , s ince a l a r g e f r ac t ion of the cos t of fuel r e f a b r i c a t i o n is 
a s s o c i a t e d wi th the cos t of j acke t m a t e r i a l , one should e x a m i n e c l o s e l y the 
condi t ions tha t i m p r e s s h i g h - c o s t m a t e r i a l s upon the s y s t e m . If the fue l -
s u r f a c e t e m p e r a t u r e is a con t ro l l ing v a r i a b l e and r e f a b r i c a t i o n c o s t s con ­
s t i tu te an a p p r e c i a b l e f r ac t ion of the annua l r e a c t o r - c o m p l e x c o s t s , one 
should examine the e n t i r e s y s t e m for p o s s i b l e op t ima b e t w e e n s t e a m t e m ­
p e r a t u r e , fuel burnup , j a c k e t - m a t e r i a l c o s t s , f ue l - a l l oy r e q u i r e m e n t s , and 
fuel -p in d i a m e t e r . If, upon p e r f o r m i n g a s e a r c h i n g a n a l y s i s , one c o n c l u d e s 
that only s m a l l - d i a m e t e r pins j a cke t ed in h i g h - c o s t r e f r a c t o r y a l l oy a r e 
accep t ab l e for m e t a l - f u e l e d fas t b r e e d e r r e a c t o r a p p l i c a t i o n s , one h a s a 
c o m p r o m i s e that m a y be examined . Since the b l anke t a l loy is l o w e r t h a n 
the fuel al loy in p lu tonium content , one migh t c o n s i d e r a s e g r e g a t e d fuel 
a s s e m b l y j acke ted in r e f r a c t o r y a l loy wi th the a x i a l b l anke t c lad in s t a i n ­
l e s s s t e e l . The r a d i a l b lanket e l e m e n t s migh t then be of the i n t e g r a t e d 
type clad in s t a i n l e s s s t e e l . Such a s y s t e m would l o w e r r e f a b r i c a t i o n c o s t s 
by a p p r o x i m a t e l y 25%. 

In any event , if the cos t of fuel r e f a b r i c a t i o n is a s ign i f i can t p a r t of 
the annual cos t s of b r e e d e r - r e a c t o r o p e r a t i o n , the p a r a m e t e r s tha t affect 
such cos t s m u s t be c o n s i d e r e d and o p t i m i z e d a g a i n s t o t h e r v a r i a b l e s in the 
r e a c t o r s y s t e m . This s tudy was m a d e to c o n t r i b u t e s o m e of the da ta n e c ­
e s s a r y to d e t e r m i n e such op t ima . 
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APPENDIX A 

Computer P rog ram for Segregated Case 

S E Q U E N C E t 2 0 9 9 

J 0 B . 9 9 9 9 9 f I 0 8 0 5 9 » S 
AYEP J 0 5 3 8 8 M E T I 6 6 X 4 i a 9 l - 2 0 l 0 6 3 6 0 
/PRINT OUTPUT TWO(2 ) TIMES.* 

FORTRANtLiX. 

PROGRAM OJONES 
C SEGREGATED CASE 

C 
DIMENSION A H 2 ) » D C 2 )>AN0UW( 2)iAN0UP(2)»ANPP(2)fAN(2)»ANCST(2)» 
ITT(2)»DEF(2)>TS(2)»ANRDA(2)>AMCCS(2)>AMCMa(2)iRB0(2)»AMCB0(2)> 
2 A N B 0 ( 2 ) » A M k M I ( 2 ) » A N M 0 I ( 2 ) « A M R M C ( 2 ) > A N H 0 C ( 2 ) i A N C R I ( 2 )f ANOPP( 2 )t 
3 A M C P P C 2 ) i T P P R A ( 2 ) » A N 0 P C ( 2 ) » A N X R A ( 2 ) » C E F ( 2 ) i A L F V ( 2 ) i R J E C ( 2 ) i A N J E C ( 2 
i4)iANJID(2)iAMCEC(2 )iANJWL( 2)iANJLT(2)iAMCJL(2 ).ANJCT( 2)>ANNEC(2)> 
5 A N N W T ( 2 ) i A N N L D ( 2 ) i A N F C L ( 2 ) » A N E C L ( 2 )f ANRWL( 2 )iRROWL( 2 )tANRDW( 2 )» 
7 A M T C S ( 2 ) i A M T B 0 ( 2 ) i A M T P P ( 2 ) i A M T M C ( 2 ) > A M C R D ( 2 )iANRL(2 J.AMCRLI 2 )i 
8AMCRBC 2 ) F A M C R T ( 2 )>AMX( 2 )>ATX( 2 ).CJM( 2 )fTOTMA( 2 ).T0TLA(2 )tTOTAC( 2 )i 
9T0T1P( 2)f TOTALC 2 ).TOTCC( 2 )>0P( 2 )fRH0(2 ). RHOAt 2 ). CEFA( 2 ).ANRBD(2 ) 

DIMENSION VFt2)>AMT0P(2)iAMTXR(2)iAKTEC(2)»AMTJW(2)iAMTJL(2) 
I .AMTHD( 2 )f AMTRL( 2 )iAMTRB( 2 ) > AMT J I ( 2 ) i AMT JC( 2 ) i AMTNCI 2 )tAMTNW( 2 ) 

DIMENSION P L O T K ia80)iPL0T2( I080)|PL0T3( IO80)iPLOTU( IO8O)tPL0T5( 10 

l80)iPL0T6( IC80)fNPGC 1080) 

1002 FORMAT( 2OX18H FUEL7X9HBLANKET ) 

1003 F O R M A K 5Xf ISHKG OUTPUT 2 F I 2 . 5 ) 

lOCK FORMATCSXI&HPINS PER DAY 2F I 2 . 5 ) 

1005 F O R M A K 5Xi I5H0IAMETER 2 F I 2 . 5 ) 

1006 F O R M A T C 5 X 1 I 5 H L E N G T H ( I N C H E S ) 2FI2.5 ) 

1030 F O R M A T ! 5 7 X a h F U E L I I X T H B L A N K E T ) 
1020 FORMATC |itX57HT0TAL COST PER DAY FOR REFABRI CAT ING FUEL AND BLAN^ET 

1 = $ F m . 2 ) 
1021 FORMATC I4X57HT0TAL COST PER KILOGRAM OF FUEL + BLANKET 

2 * »F I 11.2 ) 
1007 FORMATC I0X,37HCAPITAL CHARGE PER OAY= SFIK.a.lH $Fia 

8 2 ) 
1008 FORMATC I0XI37HMATERIAL COST PER DAY=. $Fm.2»'tH tFjH 

1009 FORMATC I0X.37HDIRECT LABOR COST PER DAY- »FI«.2iaH iF I <» 

5 2 ) 
1010 FORMATC IOX.37HARtA COST PER DAY- $FI4.2.tH $FI4 

IOIl'*FORMAT(IOX,37HCOST PER DAY FOR INDIRECT PERSONNEU-iF I 4.2. aH » F M 

|0I2^F0RMATC I0X.37HC0ST PER DAY FOR REFABRICATION. « F m . 2 . t H « F m 

2 2 ) 
1013 FORMATC I0X,37HC0ST PER KILOGRAM • »FIU.2.'tH »FI4 

1 0 1 7 ' F O R M A T C , 2 X I 0 H T H R 0 U G H P U T 5 X I 3 H F U E L DIAMETER2XIBHBLANKET D'A^ETER4X|4 

iMnDirARS PER KG7XIIHFUEL LENGTHHXIUHBLANKET LENGTHUXUHPAGE) 

, 0 I U F X A T M H n 5 X 2 ' H R E F A B R . C A T I O N COST STUDY5X35HBY AYER . JONES . EBERT . B 

lUCZWINSKI.SANA lOXaHPAGEIS) 

257 FORMATC UF18.8 ) 

1000 FORMATC30X.25HNUMBER OF O P E R A T O R S C F U E L ) ) 
M B I FORMATC 30X,35HNUMBER OF PROCESSING ^^ I TS( BLANKET ) ) 
1001 FORMATC 30X.32HNUMBER OF PROCESSING U N I T S C F U E D ) 
M O O FORMATC 30X.28HNUMBEX OF OPERATORSC BLANKET ) ) 
193 FORMATC IH I0FI2.2 ) 

1016 F O R M A T C 5 C « X . 6 F I 8 . 5 f I 8 / ) ) 
3000 FORMAT { 5 0 X t I O H o o o o e e o o o o / ) 

MSEP=0 

NNN-0 
READ 2 5 7 . 
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ICCCST.ALCST.RHOC I).RHOC2)iFSACA.FCOPP>H.RCST.CCR>AMTC 
2 ,AMTPL,AMCST,RTT,AMTT,CCIDG,ALI0G,CCCO,ALC0,CCBO, 
3 ,FACM0.RBAKE,RM0I,RM0C.KCR1.RPP.CCPP.ALPP.CC0PC.AL 
H ,FPPRA.FOPCA.ROPC»RXHA|FXRAA.AMCEF,CCC 
5 .ALCUT.CCJEC.ALJEC.FTRiRJWL.CCJWL.ALJWL.RJLT.CCJLT 
6.FRBEA.TB.AMTJT.RJCT.CCNEC.ALNEC.CCNwT.ALNWT.AMTNA.ee 
7,RNEC.RNWT.RNLD.RH0AC I ).CEFAC I ).VFC I ).FRAR8.RFCL.RECL 
8 .CCRDW.ALKDW.RRL.CCRL.ALRL.FRDBA.RRDBD.CCRBD.ALRB 
9.CCSAC.ALSAC.ANRDAC I ).RHOAC 2 ).CEFAC2 ) <VFC 2> 

READ 257. 
1 AMTAH.AMSAC.RSAI ,FRAR.RDIS.CCDIS.ALDIS.ROEC . RNAR . 
I ALMPR.CCDEC.TSC I ).CMO. ACST.APP.RJ I 0.ALXRA. 

2 ADIS.ADEC.ARDWL.ARDLT.ARDBD.AMPR.AWGH.ATEBR.AMEBR.A 
3 A L B D G . C C X R A . T S C 2 ) 

ICCCST.ALCST.RHOC I),RHOC2).FSACA.FCDPP.H,RCST.CCR.AMTC 
2 ,AMTPL.AMCST.RTT.AMlT.ee IOG.ALIOG.CCCO.ALCO.CCBO. 
3 .FACMO.RBAKE.RMOI.RMOC.RCRI.RPP.CCPP.ALPP.CCOPC.AL 
It .FPPRA.FOPCA.ROPC.RXRA.FXHAA.AMCEF.CCC 
5 .ALCUT.CC JEC.ALJEC.FTR.RJWL.ee JUL. ALJWL.RJLT.CCJLT 
6. FRBEA.TB.AMTJT.RjeT.CCNEC.ALNEC.CCNWT.ALNWT.AMTNA.ee 
7,RNEC.RNWT.RNLD.RH0AI I ).CEFAC I ).VFC I ).FRARB.RFCL.RECL 
8 .CCRDW.ALRDW.RRL.CCRL.ALRL.FRUBA.RRDBD.CCRBD.ALRB 
g.CCSAC.ALSAC.ANROAC I ).RH0AC2).CEFAC2).VFC2) 
PRINT 257. 
I AMTAH.AMSAC.RSAI .FRAR.ROIS>CCDIS.ALDIS.ROEC . RNAR » 
1 ALMPR.CCDEC.TSC I ).CMO. ACST.APP.RJ IDiALXRA. 

2 ADIS.ADEC.ARDWL.AROLT.AROBD.AMPR.AWGH.ATEBR.AMEBR.A 

3ALBDG.CCXRA.TSC 2 ) 
MP = 0 
M-l 
00 999 K.2.5 
AK»K 
ALC I )»7. I»AK*7. I 
ALFVC I )-AL( I )»C I .•VFC I ) ) 
00 999 KB-I .3 
AKB'KB 
ALC 2 )»7.I«AKB*7.I 
ALFVC 2 )"ALC 2 )»C I .^VFC 2 ) ) 
SEQ-2.6 
JSTOP-7 
DO 997 J.2.6 
AJ«J 
DC I )-.072«>AJ 
ANROAC 2 )- ANROAC I ) 
8-5. 
00 996 JB-I.JSTOP 
DO 998 I-l .9.2 
AI-I 
00 998 L-l»2 
GO TOC 300.30 I ).L 

300 ANOUWC I j'SO.OAI 
ANOUPC I )-77.7»AN0UWC I )/C OC I )»»2»ALC I )»RHO( I )) 
ANPPC I )-ANOUPC I )/CFPPRAeFRARB»FRBEAoFSACA ) 
AFePD = ANOUWC I )/57.5 
ANC I )'ANPP( I )/AFCPD 
TTI I )».07I«DC I ) • . 11120TB*.005 
DEFC I )«DC I )*2.»C TTC I ) + TB ) 
DH»C OEFC I ) + 2.oTSC I ) )»ANRDAC I )o».525 
GO TO 321 

301 ANOUPC 2 )'2.oAN0UPC I )eANROAC 2 )/ANRDAC I ) 
DEFC 2 )• I ANRDAC 2 )»oc -.525 ) )oDH-2.»TSC 2 ) 

R.AMTMO.CPAL 
ALBO 
OPC 
UT 
.ALJLT 
NG8.ALNGB 
.RRWL.FLTA 
D 

A L O E C . C C M P R . 

A S A C . 

COST. 

R.AMTMO.CPAL 
ALBO 
OPC 
UT 
.ALJLT 
NGB.ALNGB 
.RRWL.FLTA 
0 

ALOEC.CCMPR. 
ASAC. 
COST. 

http://RJCT.CCNEC.ALNEC.CCNwT.ALNWT.AMTNA.ee
http://AMTPL.AMCST.RTT.AMlT.ee
http://JEC.ALJEC.FTR.RJWL.ee
http://jeT.CCNEC.ALNEC.CCNWT.ALNWT.AMTNA.ee
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321 
303 

176 

175 
177 

166 

185 
187 

103 

102 
iOU 

30U 

3 0 5 

0 C 2 ) - C 0 E F C 2 ) - 2 . 2 e i K > T B - 0 . 0 l ) / l . l 4 2 
TTC 2 ) ' . 0 7 | 9 D C 2 ) • . l ' i 2 » T B + . 0 0 5 
ANOUWC 2 )-ANOUPC 2 )»DC 2 )<'«2«ALC 2 )oRHOC 2 ) / 7 7 . 7 
ANPPC 2 l-ANOUPC 2 )/C FPPRAoFRARB»FRBEAaFSACA) 
AFCPD-ANOUWC2 ) / 5 7 . 5 
ANC 2 ) = ANPPC 2 ) / A F C P D 
ANCSTCL) = A N P P C L ) / C F C D P P < ' H O A N C L ) » R C S T ) 
OPC L ) = CC DC L ) • . 10 ) < ' I 2 9 . )/C OC L )6RH0C L)»ALC L ) « » 0 . 5 ) 
A M C C S C L ) - l . + . 0 0 5 t > C A L C L ) - | i t . 2 ) + . l o C D P C L ) - 6 . 0 ) 
AMCMOC L ) = C 2 . 8 5 0 D C L ) + . 0 5 9 » C ALC L ) + !<. ) + . 3 5 5 ) /eMO 
RBOCL)«C 3 3 2 0 . « R B A K E ) / C C DC L ) + . 1 0 )o»2oC ALC L ) + ! ( . ) ) 
ANBOC L ).ANPPC L )/C FCDPPoHeRBOC L loFACMO ) 
AMCBOC L ) = C C U( L )»«2»ALC L ) ) / . 2 9 5 )o<>2 
AMRMIC L )>= IU .2 /ALC L ) 
ANMOIC L )»C . I a ANPPC L ) )/C H»FCOPP»F ACMOoRMO I eAMRMI C L ) ) 
AMRMCC L ) - 2 . 2 / ( DC L )«ALC L ) ) 
ANMOCCL) = ANPPCL) /CH'>FACMOoFeDPPoRMOC»AMRMCCL)) 
ANCRiC L ) = ANPPC L )/C HoFCDPPoANC L )»RCRI ) 
ANOPPC L ) = ANPPC L )/C HoRPP ) 
A M C P P C L ) - l . 6 O D C L ) < - . 0 | 4 o A L C L ) * . 6 
TPPRAC L )*FPPRAoANPPC L ) / H 
ANOPCC L ) . . 2 « T P P R A C L )/C ROPCoFOPCA ) 
ANXRAC L ) - . 2 » T P P R A C L )/C RXRAoFOPCAoFXRAA) 
C E F C L ) « . 0 5 6 7 o R H 0 A C L ) » C E F A C L ) o 0 E F C L ) o « 3 * 2 . t i t » D E F C L ) 
IFC DEFC L ) - . 2 5 ) l 7 5 . 1 7 5 . 176 
R J E C C L ) - 2 I 2 0 . / C A L F V C L ) « I 2 0 . » D E F C L ) * I . 9 I ) 
GO TO 177 
RJECC L ) « 5 5 S . / A L F V C L ) 
A N J E C C L I - . l o T P P R A C L J / C R J E C C L J e F T R ) 
A N J 1 D C L ) - T P P R A C L ) / C R J I D 0 F T R ) o | . 2 
A M C E C C L ) - l . * C 0 C L ) - . l « t ) » - 2 + C A L F V C L ) - l ' » . 2 ) » . l l 
I F C D E F C L ) - . 2 5 ) I 8 5 . I 8 5 . I 8 S 
A A x 3 0 0 0 . 
GO TO 187 
A A « 0 . 
ANJWLC L )-TPPRAC L )/C RJWLoFTR ) 
A N J L T C D - T P P R A C D / C R J L T o F T R ) 
AMCJLCL ) • l . + < 0 C L ) - . l ' t a ) » . 8 + I A L C L ) - I U . 2 ) » . 0 0 3 
ANJCTC L )«TPPRAC L )/C RJCToFTR ) 
ANNECC L I-TPPRAC L ) /RNEC 
ANNWTC L )-TPPRAC L )/RNWT 
ANNLUC L )«TPPRAC L ) / R N L 0 
ANFCLC L )«TPPRAC L ) / R F C L 
ANECLC L ) .TPPRAC L ) /RECL 
ANRWLC L )xTPPRAC L )/RRWL 
IFC DEFC L ) - . 2 5 ) I 0 2 . 1 0 2 . 103 
RRDWLC L ) - 3 0 . 0 
GO TO 104 
HRDWLC L ) « 6 0 . 0 
A N R D W C D - T P P R A C L I / C F L T A o R R D W L C D ) 
AMCRDC L ) - l . • C ALC L ) - I i » . 2 ) » . I 
ANRLC L ) .TPPRAC L )/C FLTAoRRL ) 
AMCRLC L ) « l . • ! DC L ) - . I 44 )» . 8*C ALF VC L ) - I « . 2 )<> . 0 0 3 
ANRBOC L )«FKARB0TPPRAC L )/C FRDBASRRDBD ) 
A M C R B C D - I . •CDC L ) - . 144 ) e . 2 + C ALFVC D - 1 4 . 2 ) » . I 
AMCRTC L )-AMCRBC L ) 
GO TOC 3 0 4 . 3 0 5 ) . L 
ANSAC-FRARB»TPPRAC I )oFRBEA/C ANRDAC I ) o F S A e A O 5 4 0 0 . / C ANRDAC I ) 0 6 0 . * I 3 6 

1 0 0 . ) ) 
A M C S C = - . 7 7 0 D H ^ . 0 0 7 5 0 C ALFVC I )^2 . OALF VC 2 ) ) • . 8 
ANSA1=TPPRAC I )«FRARB«FRBEA/C ANRDAC I ) «RSAI»FSACA ) 
GO TUC 3 2 2 . 3 2 3 ) . L 
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323 ANSAC'O. 
3 2 2 T O T L A C D - C ANBOC D^ANMO I 

I ANOPCC L)^ANXRACL)^ANJECC 
2C L )*ANNECC L j^ANNWTC L )^AN 
3 * A N R L C L ) / 5 . ^ A N R B D C L ) / 2 . ) 

GO TOC 3 0 6 . 3 0 7 ) . L 
306 TOTLAC I ) .TOTLAC I )^CANSAC 
307 CJMC L )'C I I . 3 4 0 D E F C L )»TTC 

I ) o D E F C L ) ^ 2 0 . ) / l 2 0 0 . )«ALF 
TPPRAC L )-TPPRAC L )«H 
TOTMACL)"CCCR»AMTCRoANPP 

lAMTMU )/C FCDPPeFACMO ) • ! CP 
2)oCEFCL)«AMCEF/CF0PCA«>FX 
3 TPPRACL j e i . 583»C DCL )^TB 

GO TOC 3 0 8 . 3 0 9 ) . L 
306 TOTMAC I )«TOTMAC I )^C TPPRA 

IC ALFVC I I^ALFVC 2 ) ) + l 0 7 . )o 
309 MP=MP^I 

GO TO C 3 0 . 6 0 . 6 0 . 6 0 )»MP 
30 PRINT 1 0 I 4 . M 

M«M^ I 
60 IFC MP-4 1 3 4 3 . 3 4 4 . 3 4 3 

344 MPxO 
343 GO TOC 3 4 0 . 3 4 I ) . L 
3 4 0 PRINT 1000 

GO TO 342 
341 PRINT 1100 
342 PRINT 193.ANBOCL I.ANCSTC 

lANRBOCL ).ANSAC .ANOPCC 
2 A N J I D C L ) . A N J C T C L ) . ANNWTC 

NB0 = AN90C L ) • I . 
NCST = ANCSTC L ) • I . 
NOPP'ANOPPC L ) • I . 
NMOC-ANMOCC L ) • I . 
NRDW-ANROWC L ) * l . 
NRL'ANRLC L ) • ! . 
NRBD'ANRBDC L ) • I . 
NOPC-ANOPCC L ) • ! . 
NXRA«ANXRAC L ) • I . 
NJEC = ANJECC L ) • I . 
NJWL'ANJWLC L ) • I . 
NJLT • A N J L T C L ) + I . 
N J I D ' A N J I O C D ^ I . 
NJCT - A N J C T C L ) + I . 
NNWT-ANNWTC L ) • I . 
NNEC'ANNECC L ) • I . 
GO TOC 3 1 0 . 3 1 I ) . L 

310 NSAC -ANSAC • I . 
3 I I ANBOC L )«NBO 

ANCSTC L I-NCBT 
ANOPPC L )«NOPP 
ANMOCC L )»NMOC 
ANRDWC L )-NRDW 
ANRLC L ) «NRL 
ANRBOC L )«NRBO 
ANOPCC L )-NOPC 
ANXRAC L ) 'NXRA 
ANJECC L ) .NJEC 
ANJwLC L ) = NJWL 
ANJLTC L ) ' N J L T 
ANJIDC L ) . N J I O 
ANJCIC L I ' N J C T 

CL ) • ANCSTC L J^ANOPPC L ) • ANMOCC L ) • ANCRIC L ) • 
L ) / 5 . ^ A N J I 0 C L ) • ANJWLC L ) • ANJLTC L ) / 5 . ^ A N J C T 
NLDC L )^ANFCLC L I^ANECLC L I^ANRWLC L )^ANRDWC L ) 
i»RTT»AMTT«H 

«AMSAC*ANSAI )«RTT»AMTT«H 
L )oRHOACL)«CEFACL ) / I 0 0 . • ! C 3 7 0 0 . ' T T C L ) * 5 0 . 4 

VC L ) 

C L ) )/C ANC L )»FCDPP )+C CMOoANPPC L joAMCMOC L )o 
ALoAMTPL«ANPPC L ) )/C ANC L JoFCDPP ) ^ 2 . o T P P k A C L 
RAA ).C CJMCL X-TPPRAC L )oAMTJT ) /FTR^AMTNAo 

)oTB»ALFVC L ) / 1 0 0 . 

CLJOFRARBsFRBEA/ANROAC I ))»C I 25.»DH^I.25" 

AMTAH 

L ). ANOPPC L ). ANMOCC L ). ANRDWC L ). ANRLC L ). 
L ).ANXRAC L>.AN JE CI L )> ANJWLC L ). ANJLTC L ). 
L ). ANNECC L).ANRDACL).OH 
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ANNWTC L ) = NNWT 
ANNECC L )>=NNEC 
GO TO C 312.313 ).L 

312 ANSAC -NSAC 
GO TO 347 

313 ANSAC =0. 
347 GO TO C 345.346 ).L 
345 PRINT loot 

GO TO 314 
346 PRINT I 101 
3 1 4 P R I N T I 9 3 » A N B 0 C L ) . A N C S T C L ) » A N 0 P P C L )»ANMOCC L ) . ANRDWC L ) . ANRLC L ) . 

I ANRBOC L ) . A N S A C .ANOPCC L ) . ANXRAC D . A N J E C C L ) . ANJWLC L ) . A N J L T C L ) . 
2 A N J I D C L ) . A N J C T C L )» ANNWTC L )» ANNECC L ) . ANRDAC L ) 

AMTCSC L )'=C ANCSTC L ) o o , 8 « l . 15 )/ANCSTC L ) 
AMTBUCL) = C A N B 0 C L ) » « . 8 « I . I 5 ) / A N B 0 C L ) 
AMTPPC L )>=C ANOPPC L ) « a , 8o I . 15 )/ANOPPC L ) 
A M T M C C L ) - C A N M 0 C C L ) o o . 8 o | . l 5 ) / A N M 0 C C L ) 
AMT OPC L ) =C ANOPCC L ) < " > . 8 o | . 15 )/ANOPCC L ) 
AMTXRCL) = C A N X R A C L ) o o . 6 » l . l 5 ) / A N X R A C L ) 
AMTECCL) = C A N J E C C L ) » « . 8 « l . l b ) / A N J E C C L ) 
AM TJWC L ) = C ANJWLC L ) « « . 8 0 1 . 15 )/ANJWLC L ) 
A M T J L C L ) = C A N J L T C L ) « » . 8 o | . l 5 ) / A N J L T C L ) 
AMTRUC L ) = C ANRDWC L ) » « . 80 1 . 15 )/ANRDWC L ) 
AMTRLCL) = C A N R L C L ) o o . 8 o | . | 5 ) / A N R L C L ) 
AM T RBC L ) = C ANRBOC L ) « o . 8 o I . 15 )/ANRBOC L ) 
AMTNCCL) = C A N N E C C L ) « o . e o | . | 5 ) / A N N E C C L ) 
AMTNWC L ) = C A N N W T C L ) » o . 8 o | . l 5 )/ANNWTC L ) 
GO TO C 3 1 9 . 3 2 0 )»L 

3 1 9 A M T S C ' C A N S A C 0 0 . 8 0 I . 1 5 ) / A N S A C 
3 2 0 A M T J I C L ) = C A N J I D C L ) o » . 8 o | . | 5 ) / A N J I 0 C L ) 

A M T J C C L ) = : C A N J C T C L ) o o . 8 o | . | b ) / A N J C T C L ) 
A M T M C C D ' C ANMOCC L ) e o . 8 o | . 15 ) /ANMOCCL) 
TOTCCCD-^ANCSTCDoCCCSToAMCCSCDoAMTCSC L ) / A L C S T + CC I DG/AL I DG^CCCOo 

I I . I 5/ALCO^ANBOC L )oeCBOoAMCBOC L )SAMTB0C L )/ALBO^ANOPPc L )oCCPPoAMTPP 
2C L )oAMCPPI L ) /ALPP*ANOPCC L )oCCOPC«AMTOPC L )/ALOPC^ANXRAC L )oCCXRAo 
3 A M T X R C L ) / A L X R A + A N J I D C L ) o e C I 0 G o A M T J I C L ) / A L I D G ^ A N j e T C L ) o C C C U T o A M T J C C 
4 L ) / A L C U T ^ ANNECC L )oCCNEe6AMTNCCL) /ALNEC^ANNwTCL)oCCNWToAMTNWCL) /AL 
5NWT + C C N G B O I . | 5 / A L N G B ^ A N R D W C L )»CCCRDW + AA )0AMeRD0AMTRDI L ) / A L R B 
6 0 + CCMPRoi . | 5 / A L M P R ^ A N J E C C L ) o C C J E C o A M T E e C L ) o A M e E C / A L J E C + A N J L T I L ) o 

7CCJLTOAMTJLC L ) o A M C J L / A L J L T 

GO TO C 3 1 5 . 3 1 6 ) » L 
3 1 5 TOTCCC I ) - T O T C C C I )+ANSACoCeSACoAMCSCoAMTSC/ALSAC 
3 1 6 AMXC L ) » ANCSTC L )OACST^ ANOPPC L )oAPP + ANROWC L )oARDWL + ANRLC L )oARDLT 

j+ANRBOC L )0ARDBD + AMPR^AWGH 
GO TO C 3 1 7 . 3 1 8 ) . L 

3 1 7 AMXC I )»AMXC I ) + ANSACoASAC 
3 1 8 ATXC U )«AMXC L )oC ATEBR/AMEBR ) o o O . 6 

T O T A C C L ) ' A T X C L ) o A C O S T / A L B D G 
T 0 T I P C L ) « T 0 T L A C L ) o 5 . l 0 O 0 . 3 0 / 3 . 5 0 
TOT ALC L ) « T O T C C C L ) + TOTMACL) + TOTACCL)^TOT I P C D * TOTLAC L ) 
GO TO C 9 9 8 . 3 5 1 )»L 

3 5 1 P R I N T 1 0 0 2 
P R I N T 1005 .OC I )»DC 2 ) 
PRINT I006.ALC I )»ALC 2 ) 
PRINT 1004.ANOUPC I ).ANOUPC 2 ) 
PRINT IO03.AN0UWC I ).ANOUWC2 ) 
PRINT 1030 
P R I N T 1007 .TOTCCC I ) .TOTCCC 2 ) 
P R I N T 1008 .T0TMAC I I .TOTMAC2 ) 
P R I N T I 0 0 9 . T 0 T L A C I I . T O T L A C 2 ) 
P R I N T l O I O . T O T A C C I I . TOTACC2 ) 
P R I N T 101 I . T O T I P C I ) . T O T I P C 2 ) 
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PRINT 1012.TOTALC I ).TOTALC2 ) 
CPKGF.TOTAL! I )/AN0UWC I ) 
CPKGB-TOTALC 2 )/ANOUWC 2 ) 
PRINT I0I3.CPKGF.CPKGB 
SUM = TOTALC I I^TOTALC 2 ) 
PRINT 1020 .SUM 
SUM«SUM/C ANOUWC I ) + ANOUWC 2 ) ) 
PRINT 1021 .SUM 
NNN-NNN+I 
NPGC NNN )«M-I 
PLOT IC NNN )«ANOUWC I ) + ANOUW! 2 ) 
PL0T2! NNN )«D! I ) 
PL0T3! NNN )»D! 2 ) 
PL0T4C NNN )-SUM 
PL0T5C NNN j-'ALC I ) 
PL0T6C NNN )«ALC 2 ) 
MSEP»MSEP*I 
GO TO C 990.991 )»MSEP 

990 PRINT 3000 
GO TO 998 

991 MSEP-O 
998 CONTINUE 

ANROAC 2 )•! ANRDA! 2 )-C 30.*6.oB ) ) 
B-B-l . 

996 CONTINUE 
JSEQ-SEO 
JSTOP-JSTOP-JSEQ 
SEQ=SEQ-.5 

997 CONTINUE 
999 CONTINUE 

Kl-I 
K2.45 
DO 850 IPL=I.24 
PRINT 1014.M 
PRINTI0I7 
PRINT 1016. C PLOT IC I PLOT ).PL0T2C IPL0T).PL0T3! IPL0T)»PL0T4! IPLOT). 
IPL0T5! IPLOT ).PL0T6! IPLOT ) .NPGCIPLOT). IPL0T = KI.K2) 
M"M+ I 
K2«K2^45 

850 KI=KI^45 
STOP 
END 

SCOPE 
LOAD.69 
RUN.7.36000.3 

31000.00 
.980 

23.00 
1 .00 

4000.00 
3250.00 

90.0 
37500.0 

.96 
.95 

16000. 
30000. 

5475. 
20. 

1825. 
88. 

38.0 

1825.00 
0.99 
0.70 
1 .00 

5475.0 
5475. 

50.0 
1625.0 
.95 
.70 

5475. 
5475. 
.98 
20000. 
1 . 
88. 
1.24 

17. 
16.0 
0.50 

3.50 
7500.0 

.95 
2.0 

7600.0 
90. 

17000. 
.90 

30.0 
.0145 

5475. 
45000. 
88. 

.965 

18.8 
0. 146 
9.70 
1 .30 

5475.0 
.20 
40.0 

5475.0 
90. 

5475. 
12. 

3200. 
.95 

3000. 
5475. 

5.72 
20. 
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20. 
1825. 

.98 
85000. 
0.0 
1.0 
0. 167 
180. 
50000. 

42. 
96. 
3. 
259. 

1 
1 

36. 
9. 

20. 
10.0 
50.0 
1825. 

1 . 10 
1 .0 
60000. 
1825. 

.06 
90.0 

2600. 

.93 
3200. 
10000. 

331. 

.10 
1825. 

20000. 
1 .85 
5475. 
5. 

7. 
10950. 

28000 
1825. 
1825. 

7.90 

.02 
30. 
1825. 

18. 
35. 

1 . 
3000.0 

24000. 
. 0 6 0 

ENJ OF FILE 



AA J 
ACOST HEFABKIC 

APPENDIX B 

G l o s s a r y Identifying Variables 

ACKET CLOSURE WELDER COST ADJUSTMENT ^HtN OFF .GE. 0.25 IN. «3000 

„v,uo, .EFABRICATIONS SHARE OF BUILDING COSTS - J2b00 PER SO. FT. 

ACST HOT CELL AREA OCCUPIED PER CASIING UNIT - lb SQ. F T . 
ADEC HOT CELL AREA OCCUPIED PER DECANNING UNIT - 36 SQ. FT. 
AUIS HOT CELL AREA OCCUPIEU PER DISASSEMBLY UNIT - 96 SQ. FT. 

A(-CPD NUMBER OF CASTS PER DAY 
Al FLOATING POINT VALUE OF I 
AJ FLOATING PUINT VALUE OF J 
AK FLOATING POINT VALUE OF K 
AKB FLOATING POINT VALUE UF KB 
ALCL) LENGTH OF A FUEL OR BLANKET PIN - 14.2 TO 42.6 INCHES 
ALBDG AMORTIZATION LIFE OF kEFASRICATION FACILITY - 10.950 DAYS 
ALBO REPLACEMENT LIFE OF BAKE-OUT OVENS-5475 DAYS 
ALCO REPLACEMENT LIFE OF MOLD COATING EQUIPMENT-5475 DAYS 
ALCST REPLACEMENT LIFE OF CASTING EUUIPMENT-I 825 DAYS 
ALCUT REPLACEMENT LIFE OF JACKET CUTTING EQUIHMENT-5475 DAYS 
ALOEC rIEPLACEMENT LIFE OF DECANNING EOU I PMEN T - I 825 DAVb 
ALOIS REPLACEMENT LIFE OF DISMANTLING EOUIPMENT-I 825 DAYS 
ALFV(L) LENGTH OF CORE OR BLANKET ROD IN INCHES 
ALIDG -.(EPLACEMENT LIFE OF MOLD AND TUBING GUAGtS-S475 DAYS 
ALJEC REPLACEMENT LIFE OF EUOY CURRENT INSPECTION ECU IPMENT-547S DAYS 
ALJLT REPLACEMENT LIFE OF JACKET TUBING LEAK TESTER-S475 DAYS 
ALJWL REPLACEMENT LIFE OF WELDER FOR JACKET LUwEH END FITTING-5475 DAYS 
ALMPR REPLACEMENT LIFE OF MELT PREPARATION EUUIPMENT-I 825 DAYS 
ALNEC REPLACEMENT LIFE OF SODIUM E X T K U D E R AND CUTTER-5475 DAYS 
ALNUB REPLACEMENT LIFE OF SODIUM HANDLING GLOVE BOX-5475 DAYS 
ALNWT REPLACEMENT LIFE OF SODIUM WEIGHING EQUIPMENT-5475 DAYS 
ALOPC REPLACEMENT LIFE OF OPTICAL CJMPARATORS-5475 DAYS 
ALPP REPLACEMENT LIFE OF PIN PROCESSING EQUIPMENT-I 825 DAYS 
ALRBD REPLACEMENT LIFE OF ROD BONDING EOUIPMENT-I 825 DAYS 
ALRDW REPLACEMENT LIFE OF FUEL ROO CLOSURE WELDER-ltj25 DAYS 
ALRL REPLACEMENT LIFE OF FUEL ROD LEAK DETECTORS-IP25 DAYS 
ALSAC REPLACEMENT LIFE OF SUBAbSEMBLV CONSTRUCTION EQUIPMENT-1825 DAYS 
ALXRA REPLACEMENT LIFE OF X-RAY EUU I h-MENT-bU 7b DAYS 
AMCBOCL) PIN SIZE COST MULTIPLIER FOR SAKE-OUT LIVENS 

AMCCSCL) PIN SIZE COST MULTIPLIER FOR CASIING EQUIPMENT 
AMCECCL) PIN SIZE COST MULTIPLIER FOR JACKET EDDY CURRENT EQUIPMENT 
AMCEF PIN SIZE COST MULTIPLIER FOK END FITTINGS - .70 
AMCJLCL) PIN SIZE COST MULTIPLIER FOR JACKET LEAK TESTING 
AMCMOIL) PIN SIZE CUbT MULTIPLIEH FOH MULUS 
AMCPPCL) PIN SIZE CUST MULTIPLIER FOR PIN PROCESSING UNITS 
AMCRbCL) PIN SIZE COST MULTIPLIER FOR RuD BONDERS 
AMCROCL) PIN SIZE CUST MOLTIPLIER FUR RUD CLOSUKE WELDERS 
AMCRLCL) PIN SIZE COST MULTIPLIER FUR RUD LEAK TESTERS 
AMCRTCL) PIN SIZE CUST MULTIPLIER FUR BUND TESTERS 
AMCSC PIN SIZE COST MULTIPLIER FOR SUBASSEMBLY CONSTRUCTION EQUIPMENT 
AMCST CASTING FURNACES PER MAN-t.OO 

AMEBR HOT-CELL AREA UCCUPIEO BY EBR-II REFABRICATION ECU I PMLNT-259 SQ. FT. 
AMPR HUT-CELL AKEA OCCUPIED BY MELT PREPARATION EQUIPMENT - 9 SQ. FT. 
AMRMCIL) PIN SIZE RATE MULTIPLIER FOR MOLD COATlNb 
AMRMICL) PIN SIZE RATE MULTIPLIER FOR MOLD INSPECTION 
AMSAC SUBASSEMBLY CONSTRUCTION MACHINES PER MAN-I.OO 
AMTAH VOLUME AND TIME FACTOR FOR SUBASSEMBLY HARDWARE COSTS-I.OO 
AMTBOCL) VOLUME ANO TIME FACTOR FOR BAKE-OUT OVEN COSTS 
AMTCR VOLUME AND TIME FACTOR FOR CRUCIBLE COSTS - .70 
AMTCSCL) VOLUME ANO TIME FACTOR FUR CASTING FURNACE COSTS 

AMTECCL) VULUME AND TIME FACTOR FUR JACKET EDDY CURRENT INSPECTION EQUIPMENT 
AMTJCCL) VULUME AND TIME FACTOR FOR TUBING CUTTING EQUIPMENT 
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AMTJIC L ) 
AMTJLC L ) 
AMTJT 
AMTJwC L ) 
A M T M C C L ) 

AMTMD 
AMTNA 
AMTNCC L ) 
AMTNWC L ) 
AMTOPC L ) 
AMTPL 
AMTPPI L ) 
AMTRBIL ) 
AMTRDC L ) 
AMTRLC L ) 
AMTSC 
AMTT 

AMTXRC L ) 
AMXC L ) 
ANC L ) 
ANBOC L ) 
ANCRIC L ) 
ANCSTC L ) 
ANECLIL ) 
ANFCL! L ) 
ANJCT!L ) 
ANJECC L ) 
ANJIDC L ) 
ANJLTC L ) 
ANJWLC L ) 
ANMOCC L ) 
ANMOIC L ) 
ANNECC L ) 
ANNLDC L ) 
ANNWTC L ) 
ANOPCC L ) 
ANOPPC L ) 
ANOUPC L ) 
ANOUWC L ) 
ANPPC L ) 
ANRBOC L ) 
ANRDAC L ) 
ANRDWC L ) 
ANRLC L ) 
ANRWLC L ) 
ANSAC 
ANSAI 
ANXRAC L ) 
APP 
ARDBD 
ARDLT 
ARDWL 
ASAC 
ATEBR 
ATXC L ) 
AWGH 
B 
CCBO 

ceco 
cecsT 
eccuT 
CCDEC 

VOLUME 
VOLUME AND 

VOLUME AND TIME FACTOR FOR TUBING GUAGING EQUIPMENT 
VOLUME AND TIME FACTOR FOR TUBING LEAK lEST EQUIPMENT 
VOLUME AND TIME FACTOR FOR JACKET TUBING-O.yS 

VOLUME AND TIME FACTOR FOR WELDER FOR JACKET LOWER END FITTING. 
VOLUME AND TIME FACTOR FOR MOLD COATING EQUIPMENT 

AND TIME FACTOR FOR M0L0S-0.50 

TIME FACTOR FOR SODIUM COST-I.OO 
VULUME AND TIME FACTOR FOR SODIUM EXTRUSION 
VOLUME AND TIME FACTOR FOR SODIUM WEIGHING 

VOLUME AND TIME FACTOR FOR OPTICAL COMPARISON EQUIPMENT 
VOLUME AND TIME FACTOR FOR PALLETS-I.OO 
VOLUME ANO TIME FACTOR FOR PIN PROCESS UNITS 
VOLUME AND TIME FACTOR FOR ROD BONDING EQUIPMENT COSTS 
VOLUME AND TIME FACTOR FOR ROD WELDER COSTS 
VOLUME AND TIME FACTOR FOR ROO LEAK TESTERS. 

VOLUME ANO TIME FACTUR FUR SUBASSEMBLY CUNSTRUCTION EQUIPMENT CUS 
WAGE ESCALATION FACTOR FOR TECHNICIANS-I.30 

VOLUME AND TIME FACTOR FOR X-RAY INSPECTION EQUIPMENT COSTS 
TOTAL HOT-CELL FLOOR AREA OCCUPIED BY REFABRICATION MACHINERY 
NUMBER OF PINS PER CAST 

NUMBER OF SAKE-OUT OVENS REQUIRED BY PROCESS 
NUMBER OF CRUCIBLE INSPECTORS EMPLOYED IN PROCESS 
NUMBER OF PERSONS EMPLOYED IN THE CASTING OF PINS 

NUMBER OF PERSONS EMPLOYED IN L08DING END FITTINGS INTO JACKETS 
N U M B E K O F PERSONS EMPLOYED IN LOADING PINS INTO JACKETS 
NUMBER OF PERSONS EMPLOYED IN JACKET TUBING CUTTING 
NUMBER OF PERSONS EMPLOYED IN EDDY CURRENT INSPECTION UF TUBIN 
NUMBER OF PERSONS EMPLOYED IN TUBING GUAGING 
NUMBER UF PERSONS EMPLOYED IN JACKET LEAK TESTING 
NUMBER OF PERSONS EMPLOYED IN LOWER ROD END FITTING WELDING 
NUMBER OF PERSONS EMPLOYED AS MOLD COATERS 
NUMBER UF PERSONS EMPLOYED AS MOLD INSPECTORS 

NUMBER OF PERSONS EMPLOYED AT SODIUM EXTRUDING AND CUTTING. 
NUMBER OF PERSONS EMPLOYED AT SODIUM LOADING OF JACKETS. 
NUMBER OF PERSONS EMPLOYED AT SODIUM WEIGHING 
NUMBER OF PERSONS EMPLOYED AT OPTICAL COMPARATOR INSPECTION. 
NUMBER OF PERSONS EMPLOYED AT PIN PROCESSING 
PLANT OUTPUT IN RODS PER DAY 
PLANT OUTPUT - 50 TO 550 KG. PER DAY 
NUMBER OF PINS TO PIN PROCESSING PER DAY 
NUMBER OF PERSONS EMPLOYED AT ROD BONDING 

NUMBER OF RODS PER ASSEMBLY - 331 FOR FUEL. VARIABLE FOR BLANKET 
NUMBER OF PERSONS EMPLOYED AT ROD WELDING 
NUMBER OF PERSONS EMPLOYED AT ROD LEAK DETECTION 
NUMBER OF PERSONS EMPLOYED AT WELDER LOADING 
NUMBER OF PERSONS EMPLOYED IN SUBASSEMBLY CONSTRUCTION 
NUMBER OF PERSONS EMPLOYED AT SUBASSEMBLY HARDWAHE INSPECTION 
NUMBER OF PERSONS EMPLOYED AT X-RAY INSPECTIONS 
HOT-CELL AREA OCCUPIED PER PIN PROCESSOR - 42.0 SQ. FT. 
HOT-CELL AREA OCCUPIED PER ROD BONDING UNIT - 3.0 SQ. FT. 
HOT-CELL AREA OCCUPIED PER ROD LEAK TESTER - 1.0 SQ. FT. 
HOT-CELL AREA OCCUPIED PER ROD WELDER -5.0 SQ. FT. 

HOT-CELL AREA OCCUPIEU PER SUBASSEMBLY CONSTRUCTION UNIT -35 SO. FT. 
TOTAL HOT-CELL AREA FUR EBR-II FCF -3000 SO. FT. 
TOTAL HOT-CELL AREA FOR REFABRICATION PROCESS 
HOT-CELL AREA OCCUPIEU PER WEIGHING UNIT - 7.0 SQ. FT. 
VARIABLE USED TO CALCULATE ANRDAC2) 
CAPITAL COST OF BAKE-OUT OVEN -$3250 
CAPITAL COST OF COATING FAC ILIT1ES-$7500 
CAPITAL COST OF CASTING UNIT-t3l.000 
CAPITAL COST OF TUBING CUTTING UNIT-$l7lOOO 
CAPITAL COST OF A DECANNING MACH1NE-150 I 000 



CCDIS 
CCIDG 
CCJEC 
CCJLT 
CCJWL 
CCMPR 
CCNEC 
CCNGB 
CCNWT 
CCOPC 
CCPP 
CCR 
CCRBD 
CCRDW 
CCRL 
CCSAC 
CCXRA 
CEFCL ) 
CEFAC L ) 
CJM! L ) 
CMO 
CPAL 
CPKGB 
CPKGF 
0! L ) 
DEF!L ) 
DH 
OPC L ) 
FACMO 
FCOPP 
FLTA 
FOPCA 
FPPRA 
FRAR 
FRARB 
FRBEA 

FROBA 
FSACA 
FTR 
FXRAA 
H 
I 
IPL 
IPLOT 
J 
JB 
JSTOP 
K 
KI 
K2 
Kb 
L 

H 
MP 
MSEP 
NBO 
NCST 
NJCT 
NJEC 
NJIO 

COST 
COST 
COST 
COST 
COST 

$20,000 

OF A DISASSEMBLY MACHINE-$BO.000 
OF A UNIT OF DIAMETER GUAGING EQUIPMENT-$ 4.000 
OF AN EDDY CURRENT INSPECTION UN1T-$16.000 
OF A JACKET LEAK TESTER-$3200 
OF A LOWER END PLUG WELDING UNIT-$30.000 

COST OF A MELT PREPARATION ST AT I0N-$20.000 
COST OF A SODIUM EXTRUDING AND CUTTING UNIT 
COST OF A SODIUM HANDLING GLOVEBOX-$45.000 
COST OF SODIUM WEIGHING EQUIPMENT-«3000 

CAPITAL COST OF AN OPTICAL COMPARATOR-$7bOO 
CAPITAL COST OF A PIN PROCESSING UNIT-$37i500 

ONE CRUCIBLE-$23 

COST OF A ROD BONDING UNIT-$I0.000 
A ROO WELDER-$28.000 
A ROD LEAK TESTING UNIT-$3200 
A SUBASSEMBLY CONSTRUCTION UNlT-$85.000 
AN X-HAY UNIT-t24.000 

CAPITAL 
CAPITAL 
CAPITAL 
CAPITAL 
CAPITAL 
CAPITAL 
CAPITAL 
CAPITAL 
CAPITAL 

COST OF 
CAPITAL 
CAPITAL 
CAPITAL 
CAPITAL 
CAPITAL 
COST OF 
COST 
COST 
COST 
COST 
COST 
COST 

OF 
OF 
OF 
OF 

OF 
OF 
OF 
OF 
PER 
PER 

DIAMETER 
DIAMETER 
DISTANCE 
DIAMETER 
FRACTION 
FRACTION 
FRACTION 
FRACTION 
FRACTION 
FRACTION 
FRACTION 
FRACTION 

COST 
COST 
COST 
COST 
A ROO END FITTING 
AN END FITTING ALLOY BILLET - 0.. 38.. 89. $/LB ALLOY 
ONE LENGTH OF JACKET TUBING 
AN EBR-II VYCOR MOLO-$I.85 
A CASTING PALLET-$9.70 
KG. OF BLANKET 
KG. OF FUEL 
OF FUEL OR BLANKET PIN - 0.144 TO 0.504 INCHES 
OF FOEL OR BLANKET ROU IN INCHES 
ACROSS FLATS OF FUEL CLUSTER SHROUD IN INCHES 
OF PALLET IN INCHES 
OF MOLDS ACCEPTED UPON INSPECTION-0.95 

PINS FROM CASTING TO PIN PROCESSING -0.99 
RODS ACCEPTABLY WELDED - 0.9J 
END FITTINGS WHICH PASS DIMENSIONAL INbPECTION-0.95 

OF 
UF 
OF 
OF 
OF 
OF 
OF 

CONSTRUCTION 

PINS TO PROCESSING ACCEPTABLE TU ASSEMBLY -0.96 
RODS REJECTED AT SUBASSEMBLY CONSTRUCTION - 0.02 
ROOS FROM ASSEMBLY TO BONDING - 0.965 
RODS WHICH PASS FROM BONDING TO SUBASSEMBLY 

0.98 
FRACTION OF ROOS ACCEPTED DURING BONDING -0.98 
FRACTION OF SUBASSEMBLIES ACCEPTABLE FROM ASSEMBLY -0.98 
FRACTION OF TUBING PASSING EDDY CURRENT INSPECTION-0.90 
FRACTION OF FITTINGS WHICH PASS X-RAY INSPECT1ON-0.95 
WORKING HOURS PER DAY-16 
DO-LOOP INDEX 
00-LOOP INDEX 
PRINT INDEX 
OO-LOOP INDEX 
DO-LOOP INDEX 
MAXIMUM VALUE 
DU-LOOP INDEX 
LOWER LIMIT OF 
UPPER LIMIT UF IPLOT 
DO-LOUP INDEX USED TO SET 
VARIABLE USED TO CHOOSE FUELlCL" 
ANO/OR STATEMENTS 
THE CURRENT PAGE OF OUTPUT 
VARIABLE USED TO FIX OUTPUT PER PAGE 
VARIABLE USED TO INSERT ASTERISKS BETWEEN PRINTED CASES 
NUMBER OF BAKE-OUT OVENS REQUIRED BY PROCESS 
NUMBER OF CASTING FURNACES REQUIRED BY PROCESS 
NOMBER OF JACKET TUBllsG CUTTING LATHES KEQUIRED BY PROCESS 
NUMBEH OF EDDY CURRENT INSPECTIUN MACHINES K E O U I R E D BY PROCESS 
NUMBER OF JACKET ID GUAGES REQUIRED BY P H O C L S S 

USED TO 
USED TO 

USED TO 
USED TO 
OF JB 
USED TU 
IPLOT 

SET FUEL THROUGHPUT 
COONT PAGES 

SET 
SET 

SET 

FUEL DIAMETER 
BLANKET DIAMETER 

FUEL LENGTH 

BLANKET LENGTH 
1 ).0R BLANKET.CL = 2 )»VALUES 
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NJLT 
NJWL 

NMOC 

NNEC 

NNWT 
NNN 
NOPC 
NOPP 
NPGC NNN ) 
NRBD 
NRDW 
NRL 
NSAC 
NXRA 
PLOTIC NNN ) 
PL0T2C NNN ) 
PL0T3C NNN ) 
PL0T4C NNN ) 
PLOTbC NNN ) 
PL0T6C NNN ) 
RBAKE 
RBOC L ) 
RCRI 
RCST 
RDEC 
RDIS 
RECL 

RFCL 
RHOC L ) 

RHOAC L ) 
RJCT 

RJECC L) 
RJID 
RJLT 

RJWL 
RMDC 
RMOI 
RNAR 

RNEC 
RNLD 
RNWT 
ROPC 
RPP 
RRDBD 

RRDWL 
RRL 
RRWL 
RSAI 
RTT 
RXRA 

SEQ 
SUM 

TB 
TOTACC L ) 
TOTALC L ) 

TOTCCC L ) 
TOTIPC L ) 
TOTLAC L ) 

TOTMAC L ) 
T P P H A C L ) 

TSC L ) 
TTC L ) 
VFCL ) 

NUMBER OF JACKET LEAK TESTERS REQUIRED BY PROCESS 
NUMBER OF MACHINES FOR LOWER END FITTING WELDING REQUIRED 

BV PHUCEbS 

NUMBER OF MOLD COATING DEVICES REQUIRED BY PROCESS 
NUMBER OF SODIUM EXTRUDERS REQUIRED BY PROCESS 
NUMBER OF BALANCES FOR SUDIUM WEIGHING REQUIRED BY PROCESS 
NUMBER REFERENCING FUEL-BLANKET CONFIGURATIONS 
NUMBER OF OPTICAL COMPARATORS REQUIRED 0Y PROCESS 
NUMBER OF PIN PROCESSORS REQUIRED BY PROCESS 
NUMBER OF PAGE AT WHICH CASE NNN IS LOCATED 
NUMBER OF ROD BONDERS REQUIRED BY PROCESS 
NUMBER OF ROD WELDERS REQUIRED BY PROCESS 
NUMBER OF ROD LEAK DETECTORS REQUIRED BY PROCESS 
NUMBER OF SUBASSEMBLY CONSTRUCTION COMPLEXES REQUIRED BY PROCESS 

NUMBER OF X-RAY UNITS REQUIRED BY PROCESS 
SUM OF FUEL-BLANKET THROUGHPUT FOR THE NNN CONFIGURATION 
FUEL DIAMETER FOR THE NNN CONFIGURATION 
BLANKET DIAMETER FOR THE NNN CONFIGURATION 
COST PER KG FUEL-BLANKET FOR THE NNN CONFIGURATION 
FUEL LENGTH FOR THE NNN CONFIGURATI UN 
BLANKET LENGTH FOR THE NNN CONFIGURATION 

NUMBER OF BAKE-OUT CYCLES -0.20 PER HOUR 
CAPACITY OF BAKE-OUT UVENS IN MOLDS PER HOUR 
CRUCIBLE CUATING AND INSPECTION RATE - 2.0 UNITS PER MAN-HOUR 

NUMBER OF CASTING CYCLES -0.I4B PER HOUR 
RATE OF SPENT ROD DECANNING - 30.0 RODS PER MACHINE-HOUR 
RATE UF DIASSEMBLY - 0.167 ELEMENTS PER MACHINE-HOUR 
RATE UF INSERTIUN OF END FITTINGS INTO JACKETS - 20.0 U M T S 

PER MAN HOUR 
RATE OF INSERTIUN OF PINS INTu JACKETS -20.0 UNITS PER MAN-HOUR 

DENSITY UF FUEL OR BLANKET - 17.0- 18.8 GRAMS PER CC. 
DENSITY OF END FITTING AND JACKET ALLOY - 5.72 AND 7.90 GRAMS PER CC. 
JACKET TUBING CUTTING RATE - 20.0 UNITS PER MAN-HOUR 
JACKET EDDY CURRENT INSPECTION RATE IN UNITS PER MAN-HOUR 
JACKET TUBING GUAGING RATE - 90.0 UNITS PEH MAN-HOUR 
JACKET TUBING LEAK TESTING RATE - 30.0 UNITS PER MACHINE-HOUR 
LOWER END FITTING WELDING RATE - 12. UNITS PER MAN-HOUR 

MOLD COATING RATE - 50. UNITS PER MAN-HUUR 
MOLD INSPECTION RATE - 90. UNITS PER MAN-HOUR 
RATE UF SODIUM REMOVAL - 180. RODS P E K HOUR 
SODIUM EXTRUSION AND CUTTING RATE - 88. UNITS PER HOUR 
SODIUM LOADING RATE - 88. UNITS PER MAN-HOUR 
SODIUM WEIGHING RATE - 88 UNITS PER MAN-HOUR 
UPTICAL COMPARISON RATE - 90 UNITS PER MAN-hOUR 
PIN PROCESSING RATE - 40 UNITS PER MACHINE-HOUR 

BONDING RATE - 50 RODS PER MACHINE-HOUR 
RATE AT WHICH RODS ARE WELDED -30 OR bO RODS PER MAN-HOUR 
RATE AT WHICH RODS ARE LEAK TESTED - 10 RODS PER MAN-HOUR 

HATE UF WELDER LOADING - 20 RODS PER MAN-HOUR 

^ATE UF SUBASSEMBLY HARDWARE INSPECTION - 0.100 UNITS PER MAN-HOUR 

PAY RATE OF TECHNICIANS - 3.50 DOLLARS PER HOUR 

X-RAY RATE - 90 UNITS PER HOUR 
VARIABLE USED TO CALCULATE NUMBER OF BLANKET RODS 
COST FOR REFABRICATION OF FUEL AND BLANKET IN t/KG AND «/DAY 

BOND THICKNESS - 0.0145 INCHES 
TOTAL AREA COSTS IN DOLLARS PER DAY 
TOTAL COST OF REFABRICATION IN DOLLARS 
TOTAL CAPITAL CHARGES IN DOLLARS PER DAY 
CUST OF INDIRECT LABOR IN DOLLARS PER DAY 
COST OF DIRECT LABOR IN DOLLARS PER DAY 
TOTAL MATERIAL COST IN DOLLARS PER DAY 
F P P R A O A N P P I D / H . P I N S OUTPUT PER HOUR 

SPACE BETWEEN RODS IN HEXAGONAL ARRAY - O.OBO INCHES 

THICKNESS OF JACKET TUBING IN INCHES 
RATIO OF RUD VOID LENGTH TU PIN LENGTH - 1.24 AND I. 10 
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