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EPRI PERSPECTIVE 

PROJECT DESCRIPTION 

A hypothetical core disruptive accident (HCDA) and the impact it might cause, par­

ticularly on the underside of the head of a liquid metal fast breeder reactor 

(LMFBR) is a controversial issue. The debate is how much capability for safe ab­

sorption of impact energy must be designed into the reactor vessel and head. Neu-

tronics and thermo-hydraulics analysts and core designers are the ones to whom this 

report is directed. Reactor vendors of early large-size LMFBRs can use this work as 

a sound starting base for improvements. The immediate application of this work is 

to provide the core design for the prototype large breeder reactor design studies 

conducted under EPRI Research Project 620. 

This work, "Optimization of Radially Heterogeneous lOOO-MW(e) LMFBR Core Configura­

tions," is presented in four volumes. These are as follows: 

• Volume 1: Design and Performance of Reference Cores 

• Volume 2: Appendix A—Design Assumptions and Constraints 

Appendix B—Radially Heterogeneous Core Configurations 

• Volume 3: Appendix C—Optimization of Core Performance Parameters 

• Volume 4: Appendix D~Optimization of Core Configurations 
Appendix E—Component Designs 

PROJECT OBJECTIVES 

The objective of the work reported here is to make the characteristics of large 

cores such that the impact energy of an HCDA would approach zero. Without special 

provisions, an LMFBR vessel and head will have greater impact resistance than would 

be needed by such a core, thus relieving the controversy and assuring a safe design 

feature. 

This report presents the results of the second of three phases of effort to optimize 

a radial heterogeneous lOOO-MW(e) LMFBR core design that will minimize energetics in 
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an HCDA and yet have highly desirable breeding gain and core performance. The final 

results of the three phases are intended to establish a reference core design that 

will be safe, licensable, reliable, and efficient. 

PROJECT RESULTS 

Although not reflected in the work reported, doubling time is not the simple figure 

of merit that it originally appeared to be. A minimum compound system doubling time 

is quite desirable when the U.S. utility industry is plutonitmi limited, i.e., all of 

the available Pu (owned by the utilities) is being fully utilized in breeder 

plants. However, this is not the case and probably will not be true until well 

after the year 2010. Emphasis will be shifted to maximize total net plutonium 

produced rather than doubling time. In-core inventory will optimize at a somewhat 

higher quantity of Pu. 

As stated in the text there are too many uncertainties in the fuel costs to make 

them a figure of merit between designs. However, on a consistent basis of estimat­

ing, the promising core designs show only small differences in costs. It is highly 

probable that costs can be significantly improved over those listed in the text. 

Edward L. Fuller, Project Manager 
R. K. Winkleblack, Program Manager 
Nuclear Power Division 
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ABSTRACT 

A parameter study was conducted to determine the interrelated effects of: loosely 

or tightly coupled fuel regions separated by internal blanket assemblies, nvmiber of 

fuel regions, core height, nimiber and arrangement of internal blanket subassemblies, 

number and size of fuel pins in a subassembly, etc. The effects of these parameters 

on sodium void reactivity, Doppler, "incoherence," breeding gain, and thermohydrau-

lics were of prime interest. Trends were established and ground work laid for 

optimization of a large, radially-heterogeneous, LMFBR core that will have low 

energetics in an HCDA and will have good thermal and breeding performance. 
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APPENDIX C: OPTIMIZATION OF CORE PERFORMANCE PARAMETERS 

1.0 INTRODUCTION 

The evaluation of radially heterogeneous core configurations showed (see 

Appendix B) that loosely coupled cores at a core height of 40 inches were 

capable of achieving sodium void reactivities in the $2.00 - $2.50 range. For 

those cores, no clear advantage in performance could be identified for center 

core vs. center blanket configuration except that center blanket configuration 

showed less sensitivity in regard to power peaking for slight enrichment changes, 

All tightly coupled cores required core heights of less than 40 inches 

to achieve sodium void reactivities in the $2.00 - $2,50 range. Here again, 

no clear performance advantage could be identified for center core vs, center 

blanket configuration even though the center blanket configuration showed 

also less sensitivity in power peaking for small changes in enrichment split. 

For further analysis, the following configurations were selected: 

No, of Core Zones No. of Pins/Fuel Assembly 

2 271 
3 271 
3 271 
3 331 
4 331 
4 331 

TC - tightly coupled, LC - loosely coupled, CB - center blanket 
CC - center core 

The purpose of this analysis is to: 

1, determine required core heights 

2, identify optimum pin diameters 

3, assess center core vs, center blanket configurations 

4, select two promising basic core configurations 

The results of this study will then feed Into another study which narrows 

down the choice of core configurations to two. 

Coupling 

LC 
LC 
LC 
TC 
TC 
TC 

Configuration 

CB 
CB 
CC 
CB 
CB 
CC 

C-1 





2.0 APPROACH 

The previous analysis reported in Appendix B had shown that the tightly 

coupled cores required core heights of less than 40 inches to achieve the 

required sodium void reactivity. Therefore, to determine trends in sodium 

void reactivity the tightly coupled cores were analyzed for two core heights, 

i.e. 32 inches and 36 inches. The fuel pin o,d. was varied from 0,24 inches 

to 0.28 inches to determine optimum doubling times. 

The loosely coupled cores were analyzed for core heights of 40 Inches 

and 48 inches. The fuel pin diameters for those cores were varied from 

0.26 inches to 0.30 inches. Different fuel pin o.d, ranges were selected 

for the different core heights reflecting the fact that a decrease In core 

height shifts the optimum size for the fuel pin to smaller diameters. 

The design of the fuel assemblies was constrained by a p/d ratio of 

1.18 and a fuel bundle pressure drop of 75 psl. For the 32 inches and 

36 inches cores, the p/d constraint limited the design. For the taller cores, 

the lattice had to be opened up past a p/d of 1,18 to stay below the pressure 

drop limit of 75 psl. For each core height and pin diameter, clad thickness, 

axial blanket thickness and plenum length were adjusted (Table I), The fuel 

cladding thickness to diameter ratio was kept constant at 0.050. The fuel 

to plenum length ratio was kept at 1.0, As the core height decreased the 

axial blanket thickness was increased at the rate of 1 inch per 4 inch 

reduction in core height down to 36 inches. The 32 inch core had an 

18 inch axial blanket compared to a 16 inch blanket for the 36 inch core. 

To keep the assembly duct diameter in the 6 inch range, the 40 inch and 

48 inch cores have assemblies with 271 pins per assembly compared to 331 

pin assemblies for the shorter cores. Details of the fuel and blanket 

assembly design are shown in Appendix C-A. 

The fuel and internal blanket residence time were two years at a 70% 

capacity factor. The radial blanket assemblies stayed in the reactor for 

five years. Every year, one-half of the fuel and internal blanket assemblies 

and one-fifth of the radial blanket assemblies were discharged. The equili­

brium cycle burnup analysis was conducted in r-z geometry. Figures of merit 

were: 
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a. sodium void reactivity 

b. doubling time 

c. breeding ratio 

d. specific inventory 

e. maximum change in linear heat rating in fuel 

assemblies over one cycle 

Sodium void reactivity was the major constraint in so far as the voiding 

of the flowing sodium could not add more than $2,50 of reactivity to the 

system. 

Attention was given to the power shift in each core region. These shifts 

are Important because they further aggrevate the overcooling problem in hetero­

geneous cores coming mainly from the power rise in internal blanket assemblies. 

Even though no quantitative analysis was carried out at this stage how these 

power shifts affect clad temperature, one has to expect that the greater the 

power swing in the fuel assemblies, the greater the clad temperature penalty. 

The magnitude of the power shift is also indicative of the sensitivity of the 

power shape to reactivity perturbations. 

By fixing the fuel residence time to two years, a large spread in peak 

burnup has to be expected for the different pin diameters. Furthermore, the 

peak fast fluences will vary from design to design. This implies a penalty 

in performance for the large-size pins. If all designs were fluence- or 

burnup-normalized, then the residence times would be the longer for the larger 

the pin diameters. This would lead to a reduction in out-of-pile fuel 

inventory and, therefore, affect doubling time. Estimates on doubling time 

will be made for those conditions. Previous analyses had shown that the 

extension of the fuel residence time by one year increases the sodium void 

reactivity by approximately 80c. For the cores with extended residence time, 

the sodium void reactivities will be estimated. It should be noted that an 

adjustment of doubling time for a longer fuel residence time by modifying only 

the out-of-pile factor gives a lower bound for the doubling time for as long 

as the capacity factor is the same. In reality, an extended residence time 

increases the BOEC fissile inventory and reduces the fissile gain per year. 

Both effects tend to Increase doubling time. 

Fuel cycle cost were also calculated using HEDL's N-factor formula to 

calculate fabrication cost. Since none of the designs is cost-optimized 

at this stage, the fuel cycle cost show only qualitative differences between 

different designs. 
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3.0 CONFIGURATION 

Based on the characteristics of the cores described in the Introduction, 

specific core layouts for the center core and center blanket configurations 

were developed for both tightly and loosely coupled cores. Whenever the 

core height was changed another core layout was needed to maintain the power 

level in the core. Figures 1-12 show the different core configurations. 

The loosely coupled cores had 366 fuel assemblies at 40 inches core height 

and 306 fuel assemblies at 48 inches core height. With the exception of 

the center core configurations, the tightly coupled cores had 372 fuel 

assemblies for 32 inch high cores and 354 fuel assemblies for 36 inch high 

cores. The ratio of internal blanket assemblies to fuel assemblies ranged 

from 0,45 to 0,50, The tightly coupled center core configuration had 

relatively fewer internal blanket assemblies. 
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4.0 PERFORMANCE CHARACTERISTIC 

For the performance analysis, two assumptions were made. For one, an 

average fuel pin rating of approximately 8 kW/ft and secondly a power split 

between core and blanket regions of 40/10 were assumed in setting the reactor 

power. For all calculations, the enrichments were selected such that for each 

core region the peak ratings during fuel life were the same. 

4.1 INVENTORY 

Equilibrium cycle inventories and specific Inventories are listed in 

Tables II and III for tightly and loosely coupled cores. As the fuel pin 

diameter increases, so does the fissile inventory. Even though the core 

layouts change somewhat when the core height is changed, the taller tightly 

coupled cores have still lower specific fissile inventories than the shorter 

cores. For those cores, the center core configurations have 1-8% lower fissile 

inventories than the center blanket cores. For loosely coupled cores, the 

differences in specific inventory for the center core and center blanket 

configurations are less than 4% and the taller cores have slightly higher 

specific inventories than the smaller cores. The reason for the different 

trend is the Increased pressure drop for the taller cores which in some 

instances requires an opening of the lattice to stay below a 95 psl pressure 

drop. The limiting constraint for the 32 inch and 36 inch cores is the p/d 

ratio of 1.18. For those cores, the resulting pressure drop is well below 

75 psl. For the 40 inch and 48 inch cores, however, the design limiting con­

straint for most cores is the 75 psl limit and the resulting p/d ratios are 

greater than 1.18 thus leading to a reduction in fuel volume fraction which 

adversely affects performance. 

4.2 BURNUP AND BURNUP SWING 

Tables II and III show the fissile inventories at BOEC and EOEC for the 

different reactor regions. For both tightly and loosely coupled cores the gain 

in fissile material over an equilibrium cycle (fissile gain) is approximately 

300 kg. As the fuel pin diameter increases the fissile gain increases slightly. 
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Increases in core height lead to a slight reduction In fissile gain. In all 

cases, the loss in fissile material over an equilibrium cycle In the driver fuel 

assemblies is more than offset by the fissile gain in the internal blanket 

assemblies. The core region encompassing the driver fuel and internal blanket 

assemblies shows a fissile gain which can be as low as 5 kg or as high as 84 kg. 

The former is seen in the loosely coupled CB-2C configuration with a 0.26 inch 

fuel pin while the latter is the gain in the loosely coupled CB-3C configura­

tion with a 0.30 inch fuel pin. The combined fissile gain for radial and 

axial blanket regions varies from 241 kg to 286 kg for loosely coupled cores 

and from 269 kg to 313 kg for tightly coupled cores. Most of the combined 

gains for the loosely coupled cores are in the 250 kg range and those for the 

loosely coupled cores are in the 280 kg range. 

Increasing the core height reduces the buildup of fissile material in 

the axial blanket but Increases the buildup in the radial blanket. However, 

an Increase in core height always leads to a net reduction in the combined 

axial and radial blanket fissile gain. 

Tables IV and V list burnup parameters for loosely and tightly 

coupled cores. The burnup swings range from 2.47% ($6.77) to 0.52% ($1.42). 

As the pin diameter increases, the burnup swing decreases. In general, 

tightly coupled cores show lower burnup swings than loosely coupled cores. 

The highest burnup swings are observed for a 2-core region loosely coupled 

reactor. As the number of core regions Increases, the burnup swing tends to 

decrease. Without exception, the taller cores among the loosely and tightly 

coupled cores have lower burnup swings than the shorter cores. 

Because of the fixed residence time, the peak and average discharge 

burnups ranging from 84 MWd/kg to 57 MWd/kg and 60 MWd/kg to 41 MWd/kg, 

respectively, reflect mostly the difference in fuel pin diameter. The tightly 

coupled cores show higher peak burnups than the loosely coupled cores. Only 

small differences in burnup exist between different cores with the same 

coupling. 

4,3 POWER SWING 

The larger the change in assembly power over a cycle the greater is the 

penalty in thermal performance of the reactor. While it is impossible to design 

a reactor which runs at constant assembly power, it is always desirable to keep 

the change in assembly power as low as possible. Tables VI and VII show for 

loosely and tightly coupled cores how the peak power density in each core zone 
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changes over an equilibrium cycle. Among both the loosely and tightly coupled 

cores, the center core configurations show the highest swing in power density. 

In all cores, the highest swing is observed in the outermost core zone. While 

the power density in the other core zones can rise or fall over a cycle, it 

always decreases for the outermost core zone. In general, the loosely coupled 

cores show a higher power swing than the tightly coupled cores. An exception, 

however, is the 2-core zone loosely coupled system. Here the peak power 

density changes very little, and is comparable to the change one observes in 

homogeneous reactors. 

While the center core configuration shows the highest power swing, it should 

be noted that the tightly coupled center core configuration shows a lower swing 

than even the loosely coupled center blanket 3-core region configuration. 

Typical for the center core configurations is that they show larger power 

variation in two core regions while the center blanket configurations have a 

large variation in power only in one core zone. 

Tables VI and VII also show the beginning-of-equilibrium cycle (BOEC) and 

end-of-equillbrium cycle (EOEC) peak ratings. In all cases, the extrapolated 

beglnning-of-life rating would be well below the design base of 13,5 kW/ft 

used in the assembly design. To bring the reactor power output in line with 

this peak rating would reduce the doubling time for all cores. However, 

because of the small spread in peak rating among all cores this normalization 

was not carried out at this stage since it is not the absolute but the relative 

performance which is of interest. For two test cases (the tightly and loosely 

coupled configurations CB-3C) a power renormalization showed a reduction in 

doubling time of less than one year and an increase in sodium void reactivity 

by approximately 15C-

4.4 FAST FLUENCE 

As shown in Tables IV and V the fluence for all the heterogeneous cores 

analyzed is substantially lower than that for homogeneous cores. The fluence 

ranges from 1,48 x 10^^ to 1,05 x 10^^ nvt depending on pin size, core height 

and coupling. The fluence is the lower the larger the fuel pin, the taller 

the core and the greater the coupling. Center core configurations have the 

highest fluences. 
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4,5 BREEDING 

To properly Investigate the breeding performance, the fuel pin diameter was 

varied for each configuration as well as the core height. The fuel and internal 

blanket residence time was fixed at two years. The radial blanket assemblies 

stayed in the reactor for five years. Tables VIII and IX list the breeding 

performance of the 36 cores which were analyzed. The breeding ratios range 

from 1,33 to 1,46, As the fuel pin diameter increases the breeding ratio also 

increases. The resulting increase in breeding gain, however, is for all cores 

more than offset by the Increase in fissile Inventory thus leading to an 

increase in reactor and also compound system doubling time. The compound 

system doubling times range from 15.0 years to 20,2 years. The tightly coupled 

cores have usually lower doubling times than the loosely coupled cores. As the 

core height Increases, the doubling time also increases. However, since 

different core heights meant also different core configurations, no general 

conclusion about the correlation doubling times vs, core height can be drawn. 

The analysis showed that the 0,24 in. fuel pin gave the lowest doubling times 

for the tightly coupled 32 inch and 36 inch cores. The 0.26 inch fuel pin showed 

the best breeding performance in loosely coupled 40 inch and 48 inch cores. 

To assess the bias toward smaller pins built into the analysis by fixing 

the residence time for all pin sizes to 2 years, the following analysis was 

carried out. All designs were fluence-normallzed. For example, the tightly 

coupled center blanket configurations with three core zones had the following 

fluences and doubling times: 

Height, 
In. 

32 

36 

o.d. , 
in. 

0.24 
0.26 
0.28 

0.24 
0.26 
0.28 

Fluence 
X 10^^ nvt 

1.44 
1.27 
1.08 

1.36 
1.22 
1.06 

Full Residence 
yrs. 

2.0 
2.0 
2.0 

2.0 
2.0 
2.0 

Time, CSDT, 
yrs. 

15.0 
16.1 
17.2 

16.4 
17.3 
18.3 

In the fluence-normallzation process the residence time for the larger pins 

was extended to match the fluence of the small pin. It was assumed that the 

reactor doubling times and the capacity factor remain unchanged. This leads 

to new fuel residence times and doubling times: 
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Height, o.d., Fluence Full Residence Time, CSDT, 
in. in. x 10^3 nvt yrs. yrs. 

32 

36 

0.24 
0.26 
0.28 

0.24 
0.26 
0.28 

1.44 
1.44 
1.44 

1.36 
1.36 
1.36 

2.0 
2.27 
2.67 

2.0 
2.23 
2.57 

15.0 
15.3 
15.3 

16.4 
16.4 
16.6 

The same process was carried out for the other configurations and the 

same trend was observed. While the doubling times decreased for the larger 

size fuel pins, they never dropped below the doubling time for the smallest 

fuel pin sizes used in this study. Furtheirmore, the doubling time estimates 

so obtained are low estimates since they only reflect the change in the out-

of-pile inventory but do not reflect the increase in fissile inventory and 

reduction in fissile gain which result from an increase in residence time. 

4,6 SODIUM VOID REACTIVITY 

The results of the sodium void reactivity perturbation calculations are 

shown in Tables VIII and IX, An increase in core height always led to an 

increase in sodium void reactivity. For the loosely coupled 40 inch and 48 inch 

cores, the increase in sodium void reactivity with core height ranged from 

3<; - 5c per inch core height. The tightly coupled 32 inch and 36 inch cores 

showed increases in sodium void reactivity ranging from 6c - 140 per inch in 

core height. At this time, it cannot be determined to what an extent the 

different rates in sodium void reactivity Increase can be attributed to the 

difference in coupling or the relative significance of axial leakage at the 

different core heights. 

With few exceptions, an Increase in fuel pin diameter leads to a reduction 

in sodium void reactivity. The exceptions are observed for the tall cores 

where in some instances the design limiting constraint was the bundle pressure 

drop and not the p/d ratio of 1.18. Since the configurations were selected 

such that about the same sodium void reactivity is obtained for the 40 inch 

loosely coupled cores and 34 inch tightly coupled cores based on simplified 

design procedures, it is not surprising that a more detailed assembly and pin 

design does not increase significantly the spread in sodium void reactivity 

between the different cores. 
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The 48 inch loosely coupled cores are either very close or slightly above 

the sodium void reactivity limit. For the selection of suitable designs one 

has to keep in mind that the difference between perturbation and direct 

eigenvalue calculations for the sodium void reactivity of those cores is "^ lOc. 

Furthermore, the necessary readjustment of power level to be consistent with a 

peak nominal rating of 13.5 kW/ft leads to an increased fission product inventory 

as well as higher fissile enrichments in the internal blankets. This in turn 

Increases the sodium void reactivity by approximately 15C. Therefore, the cut-off 

limit for the sodium void reactivity for the cores listed in Tables VIII and IX 

is approximately $2.25. Voiding the Internal blanket assemblies adds between 

$0.29 and $1.19 to the reactor. By far the lowest sodium void worth Is obtained 

for the loosely coupled 2 core region configuration. The large center blanket 

Is mostly responsible for the low void worth. Typically the worth for the other 

configuration is between $0.80 and $1.00. 

4.7 FUEL CYCLE COST 

Fuel cycle cost calculations were carried out in the hope to use this cost 

information as an additional figure of merit. Appendix C-B gives the details 

of those calculations. They show in general that larger pins have higher fuel 

cycle cost than smaller pins. However, no clear trend is visible in regard to 

fuel cycle cost sensitivity to core height changes. The latter is a consequence 

of the HEDL N-factor formula for the calculation of fabrication cost. Increasing 

the residence time for the fuel and blanket assemblies in order to normalize 

the design to the fluence will reduce the cost for the cores with larger pins. 

However, since heterogeneous cores have higher fissile Inventories, the net fuel 

cost (i.e. Inventory charge minus plutonlum credit) are sizable (several 

mllls/kWh) and depend strongly on the assumed plutonlum cost. Because of the 

uncertainties in all cost information (interest charge, plutonlum price, fabri­

cation and reprocessing cost) and the relatively small differences between 

different core designs the fuel cycle cost is not a meaningful figure of merit 

for the selection of a design. However, generic trends in fuel cycle cost 

should guide the design (i.e. the lower the Inventory, the lower the heavy 

metal loading, the higher the fissile gain, etc., the lower the fuel cycle cost). 
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5.0 SELECTION OF DESIGN PARAMETERS AND CONFIGURATIONS 

The preceedlng analyses have shown that center core configurations have 

doubling times and sodium void reactivities which are comparable to those 

obtained in center blanket configurations. No clear advantage of center 

core configurations in specific fissile inventory could be identified. How­

ever, those configurations show substantially higher power swings than the 

center blanket configuration. This feature together with the earlier 

identified higher sensitivity in power shape to small changes in enrichment 

split (Appendix B) makes center core configurations less desirable than center 

blanket configurations. Therefore, center core configurations were eliminated 

from further analysis. 

The loosely coupled cores permitted a core height of 40 inches and 

fuel assemblies with 271 fuel pins. Tightly coupled cores required core 

heights of less than 40 Inches and 331 fuel pins per assembly. The latter 

feature was required to keep down both fabrication cost and refueling time. By 

increasing the number of fuel pins from 271 to 331 the number of fuel assemblies 

could be reduced by 22%. Therefore, both tightly and loosely coupled cores 

with respective heights of 36 inches and 40 inches have approximately the same 

number of fuel assemblies. An exception is the tightly coupled center core 

configuration where the number of fuel pins was kept at 271 to permit a core 

layout with four driver regions yielding a low sodium void reactivity. 

By Increasing the number of fuel pins per assembly for the shorter cores 

it was also possible to keep the number of control rods and control rod drives 

the same as for the taller cores. 

To keep the outside assembly dimension approximately the same and thus 

assuring approximately the same core size, the fuel pin diameters for the 

tightly coupled cores are somewhat smaller than for the taller loosely 

coupled cores. The design change is in line with the observation that the 

optimum pin diameter is smaller for a shorter core. In other words, by 

keeping the coolant temperature rise the same, a shorter core requires less 

coolant area per pin than the taller core. This would yield a larger than 

optimum fuel volume fraction for the same pin size. By reducing the pin 

size optimum conditions can be maintained. 
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A clear disadvantage of assemblies with a large number of fuel pins is 

the greater bundle-duct Interference for the same temperature and fluence 

conditions as in an assembly with a small number of fuel pins. The smaller 

size of the fuel pin in the tightly coupled core also leads to higher burnups 

than in the loosely coupled cores. 

On the other hand, the loosely coupled cores have a greater sensitivity 

In power shape to changes in enrichment split and a greater power swing than 

tightly coupled cores. Furthermore, the doubling times for the loosely 

coupled cores are generally higher than those for the tightly coupled 

cores. Therefore, none of the cores analyzed so far could be identified 

as a clear favorite. 

None of the loosely coupled cores came close to the desired doubling 

time target of 15 years. However, the sodium void reactivities were low 

enough to allow for some margin in Improvement in configuration to reduce 

doubling time at only a small penalty in sodium void reactivity. The 

configuration selected for further Improvement is the center blanket 3-core 

configuration. It allows for more flexibility in design modification than 

the two-core region arrangement which has only very little margin for 

improvement. 

Among the tightly coupled systems the 3-core region configuration was 

given preference over the 4-core region arrangements. In term of doubling 

time, the 3-core region configuration and the configuration with 4-core 

regions show approximately the same good performance. On the other hand, 

the latter configuration had a slight edge in sodium void reactivity over the 

former configuration. The main argument in favor of the 3-core region con­

figuration is that only 2-3 different enrichments are needed compared to 3-4 

for the 4-core region configurations. With all other performance data about 

equal (there are advantages in specific inventory and fuel cycle cost but they 

are too small to be significant) design simplicity has been favored. 

The design modifications needed for the loosely coupled core are to 

tighten the coupling and at the same time to reduce the core region sizes 

to keep the sodium void reactivity below $2.50. The modifications for the 

tightly coupled core will concentrate on a reduction of the center blanket 

size to reduce overall core dimensions. 
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6.0 SUMMARY AND CONCLUSIONS 

The burnup analysis of 36 cores which differed with respect to neutronlc 

coupling, core height, and fuel pin diameter showed the following results: 

a. To achieve sodium void reactivities of $2.50 or less, 

tightly coupled cores required core height of 36 Inches 

or less. For the loosely coupled cores, heights of less 

than 48 Inches are required. 

b. As fuel pin size Increases, the sodium void reactivity 

decreases. 

c. The tightly coupled cores had generally lower doubling 

times than the loosely coupled cores. 

d. Among the tightly and loosely coupled cores, the fuel 

pin sizes of 0.24 inches and 0.26 Inches, respectively, 

showed the lowest doubling times. 

e. For the cores analyzed, no clear advantage in regard to 

specific inventory and sodium void reactivity could be 

identified for either tightly or loosely coupled systems. 

f. Because of the high power swing over an equilibrium cycle 

observed for the center core configurations, they were 

eliminated from further analysis. Earlier analysis had 

shown that those configurations showed also a higher 

sensitivity In power peaking for small enrichment split 

changes. They always performed equal to or worse than 

the center blanket configuration. 

g. Loosely coupled systems showed a greater power swing than 

tightly coupled systems. 
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h. A loosely coupled and a tightly coupled 3-core zone 

center blanket configuration were recommended for 

further study. 

None of the systems analyzed was a clear favorite. The optimum con­

figurations, however, will be tilted toward the tightly coupled systems. 

The analysis was carried out in r-z geometry. The more circular the core 

configuration, the better is the representation when compared to hexagonal 

geometry models. However, since these analyses were carried out with the 

control rods fully withdrawn it needs to be determined to what an extent 

a configuration is more desirable which creates power peaks by employing 

broken rings of Internal blanket assemblies and then position the control 

rods in those peaks. This will determine to what an extent, for example, 

the tightly coupled center blanket configuration with three core regions 

needs to be modified. 
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Fig. 1. Configuration CB-2C-H40LC 

Fig. 2. Configuration CB-2C-H48LC 
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Fig. 3. Configuration CB-3C-H40LC 

Fig. 4. Configuration CB-3C-H48LC 

C-18 



Fig. 5. Configuration CC-3C-H40LC 

Fig . 6. Configurat ion CC-3C-H48LC 

C-19 



Fig. 7. Configuration CB-3C-H32TC 

Fig. 8. Configuration CB-3C-H36TC 
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Fig. 9. Configuration CB-4C-H32TC 

Fig. 10. Configuration CB-4C-H36TC 
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Fig. 11. Configuration CC-4C-H32TC 

Fig. 12. Configuration CC-4C-H36TC 
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TABLE I. Design Parameters 

Core Height, in. 

Pin o.d., in. 

Clad Thickness, mils 

No. Pins/Assembly 

Axial Blanket Thickness, in 

Plenum Length, in. 

0.24 

12 

• 

Tightly Coupled 

32 

0.26 0.28 

13 14 

0.24 

12 

331 

18 

32 

Cores 

36 

0.26 

13 

16 

36 

0.28 

14 

0.26 

13 

Loo 

40 

0.28 

14 

15 

40 

sely Coupled Co 

0.30 

15 

0.26 

13 

271 

res 

48 

0.28 

14 

14 

48 

0.30 

15 



TABLE II. Inventories for Tightly Coupled Cores 

CONFIGURATION 

Height, In. o.d.. In. 

CB-3C 

Fissile Inventory, Fissile 
MWt kg Gain, kg 

Spec. Inv., BOEC 
kg/MWt 

CB-4C 

Fissile Inventory, Fissile 
Power, MWt kg Gain, kg 

Spec. Inv. 
kg/MWt 

CC-4C 

Fissile Inventory, Fissile 
Power, MWt kg Gain, kg 

Spec. Inv. 
kg/MWt 

BOEC EOEC 

32.0 0.24 

O 
I 

0.26 

0.28 

Core 
Internal 
Blanket 
Radial 
Blanket 

Axial 
Blanket 
Total 

Core 
Internal 
Blanket 
Radial 
Blanket 
Axial 
Blanket 
Total 

Core 
Internal 
Blanket 
Radial 
Blanket 
Axial 
Blanket 
Total 

3000 

1.37 

3000 

1.54 

3000 

1.71 

3547 

175 

308 

80 
4110 

4040 

174 

314 

82 
4610 

4561 

174 

319 

85 
5139 

3243 

492 

451 

233 
4419 

3742 

493 

462 

240 
4937 

4269 

497 

469 

248 
5483 

-304 

317 

143 

153 
309 

-298 

319 

148 

158 
327 

-292 

323 

150 

163 
344 

2942 

1.45 

2942 

1.62 

2942 

1.80 

3702 

189 

292 

73 
4256 

4195 

193 

289 

76 
4753 

4735 

197 

282 

78 
5292 

3392 

531 

428 

215 
4566 

3892 

547 

425 

221 
5085 

4438 

563 

416 

228 
5645 

-310 

342 

136 

142 
310 

-303 

354 

136 

145 
332 

-297 

366 

134 

150 
353 

3216 

1.35 

3216 

1.51 

3216 

1.69 

3803 

174 

281 

80 
4338 

4326 

179 

277 

83 
4865 

4893 

180 

280 

85 
5438 

3510 

489 

410 

235 
4644 

4040 

508 

407 

242 
5197 

4611 

516 

413 

249 
5789 

-293 

315 

129 

155 
306 

-286 

329 

130 

159 
332 

-282 

336 

133 

164 
351 



TABLE II. Inventories for Tightly Coupled Cores (Cont.) 

CONFIGURATION 

Height, in. o.d., in. 

CB-3C CB-4C CC-4C 

Power, MWt 

Spec. Inv., BOEC 
kg/MWt 

Fissile Inventory, Fissile Fissile Inventory, Fissile 
kg Gain, kg Power, MWt kg Gain, kg P6wer, MWt 

EOEC Spec. Inv., BOEC EOEC Spec. Inv,, 
kg/MWt kg/MWt 

fissile Inventory, Fissile 
kg Gain, kg 

36.0 0.24 

0.26 

0.28 

Core 
Internal 
Blanket 
Radial 
Blanket 
Axial 
Blanket 
Total 

Core 
Internal 
Blanket 
Radial 
Blanket 
Axial 
Blanket 
Total 

Core 
Internal 
Blanket 
Radial 
Blanket 

Axial 
Blanket 
Total 

3000 

1.44 

3000 

1.59 

3000 

1.77 

3762 

179 

318 

67 
4326 

4200 

175 

314 

69 
4758 

4740 

176 

316 

71 
5303 

3460 

505 

465 

196 
4626 

3916 

498 

461 

201 
5076 

4462 

504 

465 

208 
5639 

-302 

326 

147 

129 
300 

-284 

323 

147 

132 
318 

-278 

328 

149 

137 
336 

3150 

1.41 

3150 

1.55 

3150 

1.73 

3869 

201 

321 

66 

4457 

4302 

202 

314 

68 
4886 

4866 

206 

313 

70 
5455 

3546 

565 

470 

194 
4775 

3998 

571 

461 

199 
5229 

4566 

586 

462 

204 
5818 

-323 

364 

149 

128 
318 

-304 

369 

147 

131 
343 

-300 

380 

149 

134 
363 

3234 

1.31 

3234 

1.44 

3234 

1.61 

3720 

166 

284 

70 
4240 

4147 

167 

278 

72 
4664 

4694 

169 

285 

73 
5221 

3443 

466 

415 

205 
4529 

3888 

470 

409 

210 
4977 

4440 

480 

419 

215 
5554 

-277 

300 

131 

135 
289 

-259 

303 

131 

138 
313 

-254 

311 

134 

142 
333 



TABLE III. Inventories for Loosely Coupled Cores 

CONFIGURATION 

CB-2C CB-3C CC-3C 

Fissile Inventory, Fissile 
Power, MWt kg Gain, kg 

Fissile Inventory, 
Power, MWt kg 

Fissile 
Gain, kg 

Fissile Inventory, Fissile 
Power, MWt kg Gain, kg 

Height, in. o.d., in. 
Spec. Inv., BOEC 
kg/MWt 

EOEC 

279 

284 

160 

114 
279 

260 

281 

160 

120 
301 

246 

277 

161 

125 
317 

Spec. Inv. 
kg/MWt 

3000 

1.56 

3000 

1.71 

3000 

1.88 

, BOEC 

4108 

193 

315 

54 
4670 

4562 

194 

308 

56 
5120 

5095 

195 

304 

58 
5652 

Spec. Inv., 
kg/MWt 

BOEC EOEC 

40 0.26 

0.28 

0.30 

Core 
Internal 
Blanket 
Radial 
Blanket 
Axial 
Blanket 
Total 

Core 
Internal 
Blanket 
Radial 
Blanket 
Axial 
Blanket 
Total 

Core 
Internal 
Blanket 
Radial 
Blanket 
Axial 
Blanket 
Total 

3000 

1.48 

3000 

1.61 

3000 

1.77 

3874 

154 

346 

60 
4434 

4280 

150 

344 

62 
4836 

4744 

147 

344 

65 
5300 

3595 

438 

506 

174 
4713 

4020 

431 

504 

182 
5137 

4498 

424 

505 

190 
5617 

3807 

546 

461 

160 
4974 

4275 

552 

453 

165 
5445 

4815 

559 

448 

171 
5993 

-301 

353 

146 

106 
304 

-287 

358 

145 

109 
325 

-280 

364 

144 

113 
341 

3000 

1.50 

3000 

1.65 

3000 

1.81 

3935 

175 

323 

57 
4490 

4382 

171 

329 

60 
4942 

4883 

171 

326 

61 
5441 

3654 

495 

472 

168 
4789 

4114 

489 

483 

173 
5259 

4624 

490 

480 

180 
5774 

-281 

320 

149 

111 
299 

-268 

318 

154 

113 
317 

-259 

319 

154 

119 
333 



TABLE III. Inventories for Loosely Coupled Cores (Cont.) 

CONFIGURATION 

Height, in. o.d., in. 

CB-2C 

Power. MWt 

Spec. Inv., BOEC 
kg/MWt 

Fissile Inventory, 

EOEC 

Fissile 
Gain, kg 

CB-3C 

Fissile Inventory, 
Power, MWt kg 

Spec. Inv., BOEC 
kg/MWt 

EOEC 

CC-3C 

Fissile Fissile Inventory, 
Gain, kg Power, MWt kg 

Spec. Inv., BOEC EOEC 
kg/MWt 

Fiss 
Gain 

48.0 0.26 

0.28 

0.30 

Core 
Internal 
Blanket 
Radial 
Blanket 
Axial 
Blanket 
Total 

Core 
Internal 
Blanket 
Radial 
Blanket 
Axial 
Blanket 
Total 

Core 
Internal 
Blanket 
Radial 
Blanket 

Axial 
Blanket 
Total 

3000 

l!54 

3000 

1.65 

3000 

1.78 

4039 

167 

370 

44 
4620 

4386 

162 

361 

46 
4955 

4788 

158 

354 

47 
5347 

3741 

475 

541 

130 
4887 

4116 

464 

529 

134 
5243 

4540 

455 

521 

139 
5655 

-298 

308 

171 

86 
267 

-270 

302 

168 

88 
288 

-248 

297 

167 

92 
308 

3000 

1.59 

3000 

1.72 

3000 

1.87 

4193 

193 

348 

41 
4775 

4584 

191 

340 

42 
5157 

5030 

189 

336 

44 
5599 

3886 

545 

510 

121 
5062 

4300 

542 

499 

124 
5465 

4762 

540 

494 

128 
5924 

-307 

352 

162 

80 
287 

-284 

351 

159 

82 
308 

-268 

351 

158 

84 
325 

3000 

1.55 

3000 

1.67 

3000 

1.80 

4065 

179 

361 

43 
4648 

4434 

175 

353 

44 
5006 

4846 

172 

345 

45 
5408 

3770 

505 

528 

126 
4929 

4163 

497 

518 

129 
5307 

4596 

491 

508 

133 
5728 

-295 

326 

167 

83 
281 

-271 

322 

165 

85 
301 

-250 

319 

163 

88 
320 



TABLE IV. Burnup Parameters for Tightly Coupled Cores 

Burnup, MWd/kg 

Fast 
Fluence 

Configuration in. o.d., in. Ak, % Discharge Average 10^^^ uvt 

CB-3C 32 0.24 1.63 84.0 1.44 
1.27 
1.08 
1.36 
1.22 
1.06 

CB-4C 32 0.24 1.22 79.1 1.32 
1.16 
1.05 
1.39 
1.25 
1.09 

CB-4C 32 0.24 1.22 81.0 1.48 
1.32 
1.18 
1.53 
1.41 
1.18 

Height, 
in. 

32 

36 

32 

36 

32 

36 

Fuel Pin 
o.d., in. 

0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 

Ak, % 

1.63 
1.45 
1.35 
1.33 
1.09 
0.99 
1.22 
1.02 
0.89 
0.91 
0.64 
0.55 
1.22 
1.07 
1.04 
0.86 
0.63 
0.61 

Peak 
Discharge 

84.0 
68.7 
58.8 
78.8 
66.9 
57.5 
79.1 
68.5 
61.3 
78.4 
72.1 
60.0 
81.0 
70.6 
58.9 
80.4 
71.8 
62.1 



TABLE V. Burnup Parameters for Loosely Coupled Cores 

Configuration 

CB-2C 

CB-3C 

CC-3C 

Height, 
in. 

40 

48 

40 

48 

40 

48 

Fuel Pin 
o.d., in. 

0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 

Ak, % 

2.47 
2.26 
2.08 
2.29 
2.03 
1.85 
1.11 
1.02 
1.03 
0.68 
0.57 
0.52 
1.50 
1.56 
1.58 
1.39 
1.30 
1.23 

Burnup MWd/kg 

Peak 
Discharge 

74.5 
65.2 
57.4 
77.7 
72.5 
61.0 
75.7 
67.9 
61.0 
73.4 
64.9 
57.3 
79.1 
67.8 
61.3 
77.9 
68.7 
61.3 

Average 

Fast 
Fluence 
10^3, nvt 

1.38 
1.27 
1.16 
1.33 
1.24 
1.15 
1.29 
1.19 
1.09 
1.24 
1.15 
1.05 
1.47 
1.25 
1.12 
1.42 
1.25 
1.18 



TABLE VI. Ratings and Power Swings for Tightly Coupled Cores 

Configuration Height, in. o. 

CB-3C 32 

36 

o 

w CB-4C 32 

36 

CC-4C 32 

36 

Rating, kW/ft Peak AP/P, % 

d., in. BOEC EOEC Core 1 Core 2 Core 3 Core 4 

0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 

10.2 
10.5 
10.2 
10,4 

9.9 
10.3 

9.6 
9.8 

10.0 
10.1 
10.1 
10.2 
10.4 
10.5 
10.9 
10.4 
10.6 
11.3 

9.7 
9.2 
9.3 
9.3 
8.7 
8.9 
9.4 
9.6 

10.1 
9 .1 
9.3 
8.8 
9.8 

10.3 
10.7 
10,0 
10.5 
10.5 

-5.4 
-3.8 
-0.7 

-10.0 
-6.6 
-4.0 
-2.8 
-2 .1 
-0.9 
-3.9 
-2.7 
-2.6 
+5.4 
+9.4 

+14.6 
+1.5 
+6.1 

+12.7 

-7.2 
-3.8 
-3.6 
-7 .1 
-4.9 
-2.3 
-2.4 
-0.2 
+1.1 
-4.9 
-2.7 
-0.2 
+3.8 
+6,4 

+10,7 
+1,5 
+5,4 

+10,5 

-12,9 
-12.2 
-9,6 

-10,9 
-12.4 
-13.2 
-8.3 
-6.3 
-5.3 
-9.6 
-7.4 
-5.5 
-8 .1 
-7.7 
-5.5 

-10.3 
-8,6 
-7 ,1 

-15,3 
-15,8 
-16,0 
-15,3 
-14,6 
-14,3 
-19.4 
-19.1 
-20.6 
-15.7 
-17.0 
-18.2 



TABLE VII. Ratings and Power Swings for Loosely Coupled Cores 

Configuration Height, 

CB-2C 40 

48 

CB-3C 40 

48 

CC-3C 40 

48 

in. o.d., in. BOEC 

0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 

11.3 
11.6 
11.9 
11.5 
11.8 
12.0 
10.8 
11.0 
11.2 
10.8 
11.2 
11.5 
11.5 
11.8 
12.1 
11,7 
12,3 
12,8 

, kw/ft 

EOEC Core 1 

9.9 
10.2 
10.6 
10.9 
11.2 
11.5 
11.0 
11.5 
11.9 
10.4 
10.7 
10.9 

9.9 
9,4 
8.8 
9.0 
8.9 
8.7 

- 3 . 8 
- 0 . 8 

0.0 
- 5 . 4 
- 4 . 7 
- 3 . 8 
+9.0 

+11.8 
+14.9 

+4.9 
+8.4 

+10.5 
+16.0 
+30.6 
+38.5 
+25.9 
+38.6 
+47.1 

Peak AP/P, % 

Core 2 Core 3 

-12 .8 
-12 .0 
-11 .3 
-12 .5 
- 1 1 . 3 
-10 .5 
+0.9 
+3.2 
+4.0 
- 4 . 2 
- 1 . 9 
- 0 . 2 
+1.4 
+7.5 
+7.0 

+11.3 
+16.6 
+20.3 

-20 .8 
-21 .3 
-21 .8 
-17 .7 
-17 .8 
-17 .3 
-20 .0 
-20 .6 
-20 .3 
- 2 2 . 8 
-23 .4 
-23 .4 



TABLE VIII. Breeding Performance and Sodium Void Reactivities for Tightly Coupled Cores 

Sodium Void Reactivity 

Fuel Pin 
Configuration Height, in. d . , i n . 

0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 
0.24 
0.26 
0.28 

BR 

1.387 
1.409 
1.433 
1.371 
1.393 
1.417 
1.391 
1.424 
1.450 
1.369 
1.401 
1.428 
1.41 
1.45 
1.48 
1.39 
1.43 
1.46 

RDT, y r s . 

13.2 
14.1 
14.9 
14.4 
15.0 
15.8 
13.8 
14.2 
15.0 
14.1 
14.3 
14.9 
14.2 
14.7 
15.5 
14.7 
14.9 
15.7 

CSDT, y r s . 

15.0 
16.1 
17.2 
16.4 
17.3 
18.3 
15.4 
16.0 
17.0 
15.7 
16.0 
16.9 
16.2 
16.9 
18.0 
16.9 
17.1 
18.2 

^ e f f "" • 

36.44 
36.62 
36.84 
36.42 
36.61 
36.85 
36.5 
36.5 
36.5 
36.5 
36.5 
36.5 
36.5 
36.5 
36.5 
36.5 
36.5 
36.5 

Core + 

% 

0.698 
0.697 
0.680 
0.785 
0.791 
0.780 
0.659 
0.643 
0.622 
0.811 
0.794 
0.783 
0.796 
0.772 
0.738 
1.010 
0.970 
0.944 

Upper AB 

$ 

1.91 
1.90 
1.85 
2.16 
2.16 
2.11 
1.80 
1.76 
1.70 
2.22 
2.18 
2.15 
2.18 
2.12 
2.02 
2.77 
2.66 
2.59 

In ternal 

% 

0.297 
0.287 
0.267 
0.320 
0.312 
0.296 
0.348 
0.338 
0.326 
0.371 
0.362 
0.351 
0.359 
0.338 
0.315 
0.397 
0.385 
0.356 

Blanket 

$ 

0.82 
0.78 
0.72 
0.88 
0,85 
0.80 
0,95 
0,93 
0.89 
1.02 
0.99 
0,96 
0.98 
0.93 
0.86 
1.09 
1.05 
0,98 

CB-3C 

CB-4C 

CC-4C 

32 

36 

32 

36 

32 

36 



TABLE IX. Breeding Performance and Sodium Void Reactivities for Loosely Coupled Cores 

Sodium Void Reactivity 

Configuration Height, in. 
Fuel Pin 
o.d., in. 

0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 
0.26 
0.28 
0.30 

BR 

1.352 
1.380 
1.403 
1.331 
1.360 
1.386 
1.409 
1.442 
1.468 
1.385 
1.417 
1.445 
1.371 
1.396 
1.418 
1.345 
1.372 
1.397 

RDT, yrs. 

15.9 
16.1 
16.6 
17.3 
17,2 
17.4 
15.4 
15.8 
16.6 
16.7 
16.8 
17.2 
15.0 
15.7 
16.4 
16.5 
16.6 
16.9 

CSDT, yrs. 

18.3 
18.6 
19.4 
20.2 
20.0 
20.2 
17.1 
17.6 
18.6 
18.6 
18.8 
19.3 
17.2 
18.0 
19.0 
19.1 
19.2 
19.6 

^eff "̂  10' 

36.26 
36.55 
36.79 
36.01 
36.33 
36.61 
36.5 
36.5 
36.5 
36.5 
36.5 
36.5 
36.37 
36.64 
36.85 
36.17 
36.46 
36.77 

Core + 

% 

0.741 
0.739 
0.754 
0.824 
0.832 
0.831 
0.766 
0.752 
0.738 
0.944 
0.899 
0.890 
0.791 
0.760 
0.743 
0.897 
0.884 
0.812 

Upper AB 

$ 

2.04 
2.02 
2.05 
2.29 
2.29 
2.27 
2.10 
2.06 
2.02 
2.59 
2.46 
2.44 
2.17 
2.08 
2.02 
2,48 
2.42 
2.37 

Internal 

% 

0.175 
0.142 
0.107 
0.213 
0.183 
0.187 
0.365 
0.335 
0.299 
0.434 
0,390 
0.362 
0.300 
0.253 
0.204 
0.348 
0.310 
0.270 

Blanket 

$ 

0.48 
0.39 
0.29 
0.61 
0.50 
0.40 
1.00 
0.92 
0.82 
1.19 
1.07 
0.99 
0.82 
0.69 
0.55 
0.96 
0.85 
0.74 

CB-2C 

CB-3C 

CC-3C 

40 

48 

40 

48 

40 

48 





APPENDIX C-A: FUEL ASSEMBLY DESIGNS 

The nomenclature used in the assembly design is the following. For the 

loosely coupled cores, the abbreviation, "CB-2Z-H40-P26" means: 

CB - center blanket configuration 

2Z -̂  2 core zones 

H40 - 40 in. core height 

P26 - pin o.d, of 0.260 in. 

For the tightly coupled cores the abbreviation, "Fuel Assembly TC-CB3C-1 32 in. 

core height 0.24 in. Pin" means: 

TC - tightly coupled 

CB - center blanket configuration 

3C - 3 core regions 
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CE-2Z-H40-P26 

General Plant Data 

Power, M«t 3,011 
Core Arrangement Hexagonal 
Dumber of Bows in Cere 12 
Number of Core Lattice Positions 397 
Number of Driver Assemblies 373 
Number of Control Rod Positions 24 

Thermal Hydraulic Data 

Peactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Averaqe Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flow, Ib/hr 1.20tx10« 
Ey-Pass Flow, % of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Averaqe Temperature Rise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Maximum Coolant Velocity, ft/sec 26.1 
Averaqe Core Coolant Velocity, ft/sec 20.5 
Temperature Drop hetween Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 75.0 
Estimated Remaining Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 75.0 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, % 7.0 
Peak to Average Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.500x1023 

Fuel Pin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, mils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Outer Diameter, in 0.260 
Fuel Cladding Thickness, oils 13.0 
Fuel Cladding Composition SS-316 
Peak linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CE-2Z-HaO-P26 

Fuel Assembly Desiqn 

lattice Pitch, in 
Duct Outside Hidth across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Duct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak stress in Duct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Unit Cell Area, sg in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Pitch (Triangular) , in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Diameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum Length, in 
Plenum Position 

5 . 6 1 5 0 
5 . 4 2 6 
5 . 1 9 4 
0 . 1 1 6 

S S - 3 1 6 
1 8 , 0 0 0 . 
3 3 , 6 9 1 . 
2 8 , 2 3 0 . 

0.189 
27.3038 
271 
Wire wrap 
0.310 
0.260 
1.193 

110.0 
40.0 
15.0 
0.0 
40.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 f I.Z. 0.426842 

Coolant 
Interassembly Gap 
Total Sodium 

0.309143 
0.066187 

0.375330 

Clad 
Spacer 
Duct 
Total Structural 

0.100123 
0.019556 
0.078148 

0.197828 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 24,192.504 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (11C.0 inch section) 
Total Structural 
Axial Reflector 
Total 

39.132 
7.643 

31.313 

128.750 

78.088 
0.000 

206.838 
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CB-2Z-H40-P26 

Radial Blanket Assembly Design 

lattice Fitch, in 5.6150 
Duct Outside Width across Flats, in 5.426 
Duct Inside Width across Flats, in 5.194 
Duct Wall Thickness, in 0.116 
Duct Wall Coropositicn SS-316 
Sodium Gap between Assemblies, in 0.189 
Onit Cell Area, sg in 27.3038 
Number of Fuel Pins per Assembly 127 
Spacer Concept Wire wrap 
Pitch (Triangular), in 0.453 
Fuel Pin Diameter, in 0.424 
Fuel Pin Pitch/Diameter 1.070 
Length of Fuel Bundle, in 110.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 * T.E. 0.591765 

Coolant 0.196756 
Interassembly Gap 0.066187 
Total Sodium 0.262944 

Clad 0.063930 
Spacer 0.003213 
Duct 0.078148 
Total Structural 0.145291 

Sum 1.000000 
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CE-2Z-H40-P28 

General Plant Data 

Power, MSt 3,011 
Core Arrangement Hexagonal 
Number of Rows in Core 12 
Number of Core Lattice Positions 397 
Number of Driver Assemblies 373 
Number of Control Bed Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flow, Ib/hr 1.204x108 
Ey-Pass Flew, % of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Pise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Maximum Coolant Velocity, ft/sec 23.7 
Average Core Coolant Velocity, ft/sec 18.7 
Temperature Drop between Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 61.6 
Estimated Femainirg Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 61.6 

Physics Data 

Fraction of Power in Core, * 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, % 7.0 
Peak to Average Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.320x102' 

Fuel Pin Data 

Fuel Pellet Density, % T.E. 88.0 
Diametric Gap, mils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 68.0 
Fuel Pin Cuter Diameter, in 0.280 
Fuel Cladding Thickness, nils 14.0 
Fuel Cladding Composition SS-316 
Peak linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CE-2Z-H40-P28 

Fuel Assembly Design 

Lattice Pitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Euct Wall Thickness, in 
Duct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Duct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Dnit Cell Area, sg in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Pitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Eiameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum Length, in 
Plenum Position 

5.9392 
5 .753 
5.531 
0 .111 

SS-316 
1 8 , 0 0 0 . 
3 3 , 5 2 0 . 
2 8 , 4 9 0 . 

0 .186 
30 .5485 

271 
Wire wrap 
0.330 
0.280 
1.180 

110.0 
40.0 
15.0 
0.0 
40.0 
Top 

Volume Fractions at Eegiring of Life 

Fuel at 88.0 % T.E. 0.442456 

Coolant 
Interassembly Gap 
Total Sodium 

0.303388 
0.061654 

0.365041 

Clad 
Spacer 
Euct 
Total Structural 

0.103786 
0.017698 
0.071019 

0.192503 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (110.0 inch section) 
Total Structural 
Axial Reflector 
Total 

45.383 
7.739 
31.883 

28,057.579 

149.320 

85.006 
0.000 

234.326 
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CB-2Z-H40-P28 

Radial Elanket Assembly Design 

5. 
5. 
5. 
0. 

SS-
0. 

30. 
127 

,9392 
,753 
,531 
,111 
-316 
,186 
,5485 

Wire wrap 
0. 
0. 
1. 

,483 
,451 
,070 

110.0 

0.599831 

0.261092 

0.139077 

1.000000 

C-41 

lattice Fitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Euct Wall Thickness, in 
Euct Wall Composition 
Sodium Gap between Assemblies, in 
Dnit Cell Area, sg in 
Number of Fuel Fins per Assembly 
Spacer Concept 
Fitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Fin Pitch/Eiameter 
length of Fuel Bundle, in 

Volume Fractions at Eegining of Life 

Fuel at 90.C % T.E. 

Coolant 
Interassembly Gap 
Total Sodium 

0.199438 
0.061654 

Clad 
Spacer 
Euct 
Total Structural 

0.064802 
0.003257 
0.071019 

Sum 



CE-2Z-H40-P3C 

General Plant Data 

Power, MWt 3,011 
Core Arrangement Hexagonal 
Number of Rows in Core 12 
Number of Core Lattice Positions 397 
Number of Eriver Assemblies 373 
Number of Control Bed Positions 24 

Thermal Hydraulic Data 

Reactor inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flew, Ib/hr 1.204x108 
By-Pass Flow, 1i of Total 5.000 
Penalty for Cver-Cooling Elanket, deg F 70. 
Averaqe Temperature Rise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Eriver Fuel Outlet Temperature, deg F 960. 
Maximum Coolant Velocity, ft/sec 20.7 
Average Core Coolant Velocity, ft/sec 16.3 
Temperature Drop between Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 44.7 
Estimated Remaining Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 44.7 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, * 7.0 
Peak to Average Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.160x1023 

Fuel Pin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, sils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Cuter Diameter, in 0.300 
Fuel Cladding Thickness, ails 15.0 
Fuel Cladding Composition SS-316 
Peak Linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CB-2Z-H40-P30 

Fuel Assembly Design 

Lattice Pitch, in 
Duct Outside Width across Flats, in 
Euct Inside Width across Flats, in 
Euct Wall Thickness, in 
Duct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Cuct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Onit Cell Area, sg in 
Number of Fuel Fins per Assembly 
Spacer Concept 
Fitch (Triangular) , in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Diameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum Length, in 
Plenum Position 

6.3193 
6.128 
5.926 
0.101 

SS-316 
18,000. 
32,649. 
28,346. 

0.191 
34.5836 
271 
Wire wrap 
0.354 
0.300 
1.180 

110.0 
40.0 
15.0 
0.0 

40.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 ?f T.D. 0.448659 

Coclant 
Interassembly Gap 
Total Sodium 

Clad 
Spacer 
Duct 
Total Structural 

0.307641 
0.059536 

0.105241 
0.017946 
0.060977 

0.367177 

0.184164 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (110.0 inch section) 
Total Structural 
Axial Reflector 
Total 

52 .098 
8.884 

31.041 

32,208.955 

171.413 

92 .023 
0.000 

263.437 
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CB-2Z-H40-P30 

Radial Elanket Assembly Design 

lattice Pitch, in 6.3193 
Duct Outside Width across Flats, in 6.128 
Duct Inside Width across Flats, in 5.926 
Duct Wall Thickness, in 0.101 
Euct Wall Composition SS-316 
Sodium Gap between Assemblies, in 0.191 
Onit Cell Area, sg in 34.5836 
Number of Fuel Fins per Assembly 127 
Spacer Concept Wire wrap 
Pitch (Triangular) , in 0.517 
Fuel Pin Diameter, in 0.483 
Fuel Pin Fitch/Eiameter 1.070 
Length of Fuel Bundle, in 110.0 

Volume Fractions at Eegining of Life 

Fuel at 9C.0 % T.E. 0.608240 

Coolant 0.202234 
Interassembly Gap 0.059536 
Total Sodium 0.261770 

Clad 0.065710 
Spacer 0.003302 
Duct 0.060977 
Total Structural 0.129989 

Sum 1.000000 
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CE-2Z-H48-F26 

General Plant Data 

Power, MWt 2,974 
Core Arrangement Hexagonal 
Number of Rows in Core 11 
Number of Core lattice Positions 331 
Number of Eriver Assemblies 307 
Number of Control Rod Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flew, Ib/hr 1.190x108 
By-Pass Flow, % of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Rise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Averaqe Eriver Fuel Outlet Temperature, deg F 960. 
Maximum Coclant Velocity, ft/sec 26.6 
Average Core Coolant Velocity, ft/sec 20.9 
Temperature Drop between Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 75.0 
Estimated Remaining Pressure Drop, psi 0.0 
Euct Design Pressure Drop, psi 75.0 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, % 7.0 
Peak to Average Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.550x10^3 

Fuel Fin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, mils 0.0 
Fuel Fin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Cuter Diameter, in 0.260 
Fuel Cladding Thickness, nils 13.0 
Fuel Cladding Composition SS-316 
Peak Linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CE-2Z-H48-P26 

Fuel Assembly Design 

Lattice Pitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Euct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Duct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Unit Cell Area, sg in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Pitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Diameter 
Length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum Length, in 
Plenum Position 

5.8307 
5.626 
5.386 
0.120 

SS-316 
18,000. 
33,746. 
28,379. 

0.205 
29.4424 
271 
Wire wrap 

0.321 
0.260 
1.235 

124.0 
48.0 
14.0 
0.0 
48.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 % T.E. 0.395838 

Coclant 
Interassembly Gap 
Total Sodium 

0.337605 
0.069081 

0.406686 

Clad 
Spacer 
Duct 
Total Structural 

0.092851 
0.026890 
0.077734 

0.197475 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 23,894.152 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (124.0 inch section) 
Total Structural 
Axial Reflector 
Total 

44.112 
12.775 
37.786 

139.786 

94.674 
0.000 

234.460 
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CE-2Z-H48-P26 

Radial Elanket Assembly Design 

Lattice Fitch, in 5.8307 
Duct Outside Width across Flats, in 5.626 
Duct Inside Width across Flats, in 5.386 
Duct Wall Thickness, in 0.120 
Duct Wall Composition SS-316 
Sodium Gap between Assemblies, in 0.205 
Onit Cell Area, sg in 29.4424 
Number of Fuel Pins per Assembly 127 
Spacer Concept Wire wrap 
Pitch (Triangular), in 0.470 
Fuel Pin Diameter, in 0.439 
Fuel Pin Fitch/Eiameter 1.070 
length of Fuel Bundle, in 124.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 % T.E. 0.590050 

Coolant 0.196186 
Interassembly Gap 0.069081 
Total Sodium 0.265267 

Clad 0.063745 
Spacer 0.003204 
Duct 0.077734 
Total Structural 0.144683 

Sum 1.000000 
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CE-2Z-H48-P2e 

General Plant Data 

Power, MWt 2,974 
Core Arrangement Hexagonal 
Number of Rows in Core 11 
Number of Core Lattice Positions 331 
Number of Driver Assemblies 307 
Number of Control Red Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg T 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant T'IOW, Ib/hr 1.190x108 
Ey-Pass Flew, % of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Rise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Eriver Fuel Outlet Temperature, deg F 960. 
Maximum Coolant Velocity, ft/sec 26.0 
Average Core Coolant Velocity, ft/sec 20.5 
Temperature Drop between Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 75.0 
Estimated Remaining Pressure Drop, psi C O 
Euct Design Pressure Drop, psi 75.0 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, % 7.0 
Peak to Average Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.360x1023 

Fuel Pin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, mils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Fin Outer Diameter, in 0.280 
Fuel Cladding Thickness, Bils 14.0 
Fuel Cladding Composition SS-316 
Peak linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CE-2Z-H48-F28 

Fuel Assembly Design 

lattice Pitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Euct Wall Thickness, in 
Duct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Euct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Onit Cell Area, sq in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Fitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Diameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum Length, in 
Plenum Position 

6.0702 
5.885 
5.635 
0.125 

SS-316 
18,000. 
34,081. 
28,605. 

0.185 
31.9102 
271 
Wire wrap 
0.336 
0.280 
1.201 

124.0 
48.0 
14.0 
0.0 

48.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 % T.D. 0.423575 

Coolant 
Interassembly Gap 
Total Sodium 

0.317730 
0.060025 

0.377756 

Clad 
Spacer 
Duct 
Total Structural 

0.099357 
0.021149 
0.078164 

0.198669 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Cere, kg 27,711.561 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (124.0 inch section) 
Total Structural 
Axial Reflector 
Total 

51. 160 
10.890 
41.223 

162.119 

103.272 
0.000 

265.391 
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CE-2Z-H4e-P28 

Radial Blanket Assembly Design 

Lattice Pitch, in 6.0702 
Duct Outside Width across Flats, in 5.885 
Duct Inside Width across Flats, in 5.635 
Euct Wall Thickness, in 0.125 
Duct Wall Composition SS-316 
Sodium Gap between Assemblies, in 0.185 
Onit Cell Area, sq in 31.9102 
Number of Fuel Pins per Assembly 127 
Spacer Concept Wire wrap 
Pitch (Triangular) , in 0.492 
Fuel Pin Diameter, in 0.460 
Fuel Pin Pitch/Eiameter 1.070 
length of Fuel Bundle, in 124.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 if T.E. 0.596016 

coolant 0.198170 
Interassembly Gap 0.060025 
Total Sodium 0.258195 

Clad 0.064390 
Spacer 0.003236 
Euct 0.078164 
Total Structural 0.145789 

Sum 1.000000 
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CB-2Z-H48-P30 

General Plant Data 

Power, awt 
Core Arrangement 
Number of Fows in Core 
Number of Core lattice Positions 
Number of Driver Assemblies 
Number of Control Red Positions 

2,974 
Hexagonal 

11 
331 
307 
24 

Thermal Hydraulic Data 

Reactor 
Average 
Average 
Total Re 
By-Pass 
Penalty 
Average 
Maximum 
Average 
Maximum 
Average 
Temperat 
Pressure 
Estimate 
Duct Des 

Inlet Te 
Temperat 
Reactor 
actor Cc 
Flow, % 
for Over 
Temperat 
Temperat 
Driver F 
Coclant 
Core Coo 
ure Drop 
Drop ac 
d Remain 
ign Pres 

mperatur 
ure Rise 
Outlet T 
olant Fl 
of Total 
-Cooling 
ure Rise 
ure Rise 
uel Outl 
Velocity 
lant Vel 
between 

ross Pin 
ing Pres 
sure Dro 

e, deg F 
across Reactor, deg F 

eoperature, deg F 
ow, Ib/hr 

Elanket, deg F 
across Core, deg F 
across Core, deg F 

et Temperature, deg F 
, ft/sec 
ocity, ft/sec 
Coolant and Duct, deg F 
Bundle, psi 

sure Drop, psi 
F, psi 

595. 
280. 
875. 

1.190x108 
5.000 

70. 
365. 
365. 
960. 
24.8 
19.5 

120. 
69.4 
0.0 

69.4 

Physics Data 

Fraction of Power in Core, % 
Fraction of Power in Axial Blanket, % 
Fraction of Power in Radial Blanket, X 
Peak to Average Power in Core 

Radial 
Axial 
Total 

Peak Damage Fluence, nvt (E > 0.1 Mev) 

91.5 
1.5 
7.0 

1.270 
1.300 
1.651 
1.200x1023 

Fuel Fin Data 

Fuel Pellet Density, * T.D. 
Diametric Gap, mils 
Fuel Pin Bond 
Smeared Fuel Density, Planar Nominal, % T.D. 
Fuel Pin Outer Eiameter, in 
Fuel Cladding Thickness, mils 
Fuel Cladding Composition 
Peak Linear Power in Fuel, kW/ft 
Average linear Power in Fuel, kW/ft 

88.0 
0.0 

Helium 
88.0 
0.300 
15.0 
SS-316 
13.5 
8.2 
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CE-2Z-B48-P3C 

Fuel Assembly Design 

Lattice Fitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Euct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Euct Corner, psi 
Nominal Stress in Euct Corner, psi 
Sodium Gap between Assemblies, in 
Dnit Cell Area, sg in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Fitch (Triangular), in 
Fuel Pin Eiameter, in 
Fuel Fin Pitch/Eiameter 
Length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Plenum Position 

6.3533 
6.180 
5.926 
0.127 

SS-316 
18,000. 
33,592. 
28,287. 

0.173 
34.9568 
271 
Wire wrap 
0.354 
0.300 
1.180 

124.0 
48.0 
14.0 
0.0 

48.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 X T.E. 0.443870 

Coolant 
Interassembly Gap 
Total Sodium 

Clad 
Spacer 
Duct 
Total Structural 

0.304357 
0.053718 

0.104118 
0.017755 
0.076183 

0.358075 

0.198055 

Pellet-clad Gap 
Sun 

0.0 
1.000000 

Total Heavy Metal in Core, kg 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (124.0 inch section) 
Total Structural 
Axial Reflector 
Total 

58.729 
10.015 
44.065 

31,811.740 

186.106 

112.809 
0.000 

298.915 
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CE-2Z-fi48-P3C 

Radial Elanket Assembly Design 

Lattice Fitch, in 6.3533 
Duct Outside Width-across Flats, in 6.180 
Duct Inside Width across Flats, in 5.926 
Euct Wall Thickness, in 0.127 
Duct Wall Composition SS-316 
Sodium Gap between Assemblies, in 0.173 
Dnit Cell Area, sq in 34.9568 
Number of Fuel Fins per Assembly 127 
Spacer Concept Wire wrap 
Pitch (Triangular), in 0.517 
Fuel Pin Diameter, in 0.483 
Fuel Pin Pitch/Eiameter 1.070 
Length of Fuel Eundle, in 124.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 % I.E. 0.601748 

Coolant 
Interassembly 
Total Sodium 

Clad 

Gap 

Spacer 
Duct 
Total Structural 

0.200075 
0.053718 

0.253794 

0.065009 
0.003267 
0.076183 

0.144459 

Sum 1.000000 
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CE-3Z-H40-P26 

General Plant Data 

Power, MWt 3,011 
Core Arrangement Hexagonal 
Number of Rows in Core 12 
Number of Core Lattice Positions 397 
Number of Driver Assemblies 373 
Number of Control Rod Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Pise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flow, Ib/hr 1.204x108 
By-Pass Flow, % of Total 5.000 
Penalty for Over-Coclina Blanket, deg F 70. 
Average Temperature Rise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Maximum Coolant Velocity, ft/sec 26.1 
Average Core Coolant Velocity, ft/sec 20.5 
Temperature Drop between Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 75.0 
Estimated Remaining Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 75.0 

Physics Data 

Fraction of Power in Core, * 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, % 7.0 
Peak to Average Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (B > 0.1 Mev) "'.390x1023 

Fuel Pin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, mils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Fin Outer Diameter, in 0.260 
Fuel Cladding Thickness, mils 13.0 
Fuel Cladding Composition SS-316 
Peak Linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CE-3Z-H40-P26 

Fuel Assembly Design 

Lattice Fitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Euct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Duct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Unit Cell Area, sq in 
Number of Fuel Fins per Assembly 
Spacer Concept 
Fitch (Triangular), in 
Fuel Fin Diameter, in 
Fuel Pin Pitch/Eiameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Plenum Position 

5.6000 
5.426 
5.194 
0.116 

SS-316 
18,000. 
33,691. 
28,230. 

0.174 
27.1581 
271 
Wire wrap 

0.310 
0.260 
1.193 

110.0 
40.0 
15.0 
0.0 

40.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 % T.E. 0.429132 

Coolant 
Interassembly Gap 
Total Sodium 

0.310801 
0.061178 

0.371979 

Clad 
Spacer 
Duct 
Total Structural 

0. 100661 
0.019661 
0.078567 

0.198889 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal In Core, kg 

Weight of Pin Bundle, kg 

24,192.504 

Fuel 
Clad 
Spacer 
Duct (110.0 inch section) 
Total Structural 
Axial Reflector 
Total 

39.132 
7.643 

31.313 

128.750 

78.088 
0.000 

206.838 
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CE-3Z-H40-P26 

Radial Elanket Assembly Design 

Lattice Pitch, in 5.6000 
Duct Outside Width across Flats, in 5.426 
Duct Inside Width across Flats, in 5.194 
Duct Wall Thickness, in 0.116 
Duct Wall Composition SS-316 
Sodium Gap between Assemblies, in 0.174 
Dnit Cell Area, sg in 27.1581 
Number of Fuel Pins per Assembly 127 
Spacer Concept Wire wrap 
Pitch (Triangular), in 0.453 
Fuel Fin Diameter, in 0.424 
Fuel Pin Pitch/Diameter 1.070 
Length of Fuel Bundle, in 110.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 % T.D. 0.594940 

Coolant 0.197812 
Interassembly Gap 0.061178 
Total Sodium 0.258990 

Clad 0.064273 
Spacer 0.003230 
Euct 0.078567 
Total Structural 0.146070 

Sum 1.000000 
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CE-3Z-H40-P2e 

General Plant Data 

Power, MWt 3,011 
Core Arrangement Hexagonal 
Number of Bows in Core 12 
Number of Core Lattice Positiors 397 
Number of Driver Assemblies 373 
Number of Control Fed Positions 24 

Thermal Hydraulic Eata 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flow, Ib/hr 1.204x108 
By-Pass Flow, f of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Rise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Eriver Fuel Outlet Temperature, deg F 960. 
Maximum Coolant Velocity, ft/sec 23.7 
Average Core Coolant Velocity, ft/sec 18.7 
Temperature Drop between Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 61.6 
Estimated Remaining Pressure Drop, psi 0.0 
Euct Design Pressure Drop, psi 61.6 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, * 7.0 
Peak to Averaoe Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.220x1023 

Fuel Fin Data 

Fuel Pellet Density, * T.D. 88.0 
Diametric Gap, oils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Outer Eiameter, in 0.280 
Fuel Cladding Thickness, mils 14.0 
Fuel Cladding Composition SS-316 
Peak Linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CE-3Z-B4C-P28 

Fuel Assembly Design 

Lattice Pitch, in 
Euct Cutside Width across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Euct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Euct Corner, psi 
Nominal Stress in Duct Ccrner, psi 
Sodium Gap between Assemblies, in 
Onit Cell Area, sg in 
Number of Fuel Fins per Assembly 
Spacer Concept 
Fitch (Triangular) , in 
Fuel Pin Diameter, in 
Fuel Fin Fitch/Diameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Plenum Position 

5.9232 
5.753 
5.531 
0 .111 

SS-316 
1 8 , 0 0 0 . 
3 3 , 5 2 0 . 
2 8 , 4 9 0 . 

0.170 
30.3842 
271 
Wire wrap 
0.330 
0.280 
1.180 

110.0 
40.0 
15.0 
0.0 

40.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 « T.E. 0.444849 

Coolant 
Interassembly Gap 
Total Sodium 

Clad 
Spacer 
Duct 
Total Structural 

0.305029 
0.056577 

0.104347 
0.017794 
0.071403 

0.361606 

0.193544 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (110.0 Inch section) 
Total Structural 
Axial Reflector 
Total 

45.383 
7.739 

31.883 

28,057.579 

149.320 

85.006 
0.000 

234.326 

C-58 



CE-3Z-H40-P28 

Radial Elanket Assembly Design 

lattice Fitch, in 5.9232 
Duct Outside Width across Flats, in 5.753 
Duct Inside Width across Flats, in 5.531 
Euct Wall Thickness, in 0.111 
Euct Wall Compositicn SS-316 
Sodium Gap between Assemblies, in 0.170 
Dnit Cell Area, sq in 30.3842 
Number of Fuel Pins per Assembly 127 
Spacer Concept wire wrap 
Fitch (Triangular), in 0.483 
Fuel Pin Diameter, in 0.451 
Fuel Pin Fitch/Eiaieter 1.070 
length of Fuel Bundle, in 110.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 % I.E. 0.603076 

Coolant 0.200517 
Interassembly Gap 0.056577 
Total Sodium 0.257094 

Clad 0.065152 
Spacer 0.003274 
Duct 0.071403 
Total Structural 0.139830 

Sum 1.000000 

C-59 



CE-3Z-H40-P30 

General Plant Data 

Power, MWt 3,011 
Core Arrangement Hexagonal 
Number of Fows in Cere 12 
Number of Core lattice Positions 397 
Number of Driver Assemblies 373 
Number of Control Red Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flow, Ib/hr 1.204x108 
By-Pass Flow, % of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Else across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Averaqe Driver Fuel Outlet Temperature, deg F 960. 
Maximum Coclant Velocity, ft/sec 20.7 
Average Core Coolant Velocity, ft/sec 16.3 
Temperature Drop between Coolant and Duct, deg F 120. 
Fressure Drop across Pin Bundle, psi 44.7 
Estimated Remaining Pressure Drop, psi 0.0 
Duct Design Pressure Drcp, psi 44.7 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, * 7.0 
Peak to Average Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.070x1023 

Fuel Pin Data 

Fuel Pellet Density, % T.E. 88.0 
Diametric Gap, nils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Outer Eiameter, in 0.300 
Fuel Cladding Thickness, nils 15.0 
Fuel Cladding Composition SS-316 
Peak linear Power in Fuel, kW/ft 13.5 
Average Linear Power in Fuel, kW/ft 8.2 
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CB-3Z-H40-P30 

Fuel Assembly Design 

Lattice Pitch, in 
Duct Outside Width across Flats, ir 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Duct Wall Compositicn 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Euct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Dnit Cell Area, sq in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Pitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Diameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Plenum Position 

6.3023 
6.128 
5.926 
0.101 

SS-316 
18,000. 
32,649. 
28,346. 

0.174 
34.3978 
271 
Wire wrap 
0.354 
0.300 
1.180 

110.0 
40.0 
15.0 
0.0 
40.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 % T.D. 0.451083 

Coolant 
Interassembly Gap 
Total Sodium 

0.309303 
0.054456 

0.363758 

Clad 
Spacer 
Euct 
Total Structural 

0.105809 
0.018043 
0.061306 

0.185159 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 32,208.955 

Weight of Fin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (11C.0 inch section) 
Total Structural 
Axial Reflector 
Total 

52.098 
8.884 

31.041 

171.413 

92.023 
0.000 

263.437 

C-61 



CB-3Z-HflO-P3C 

Radial Blanket Assemtly Design 

lattice Eitch, in 6.3023 
Duct Outside Width across Flats, in 6.128 
Duct Inside Width across Fl^ts, in 5.926 
Duct Wall Thickness, in 0.101 
Duct Wall Conposition SS-316 
Sodiuffl Gap between Assemblies, in 0.174 
Unit Cell Area, sq in 3a.3978 
number of Fuel Pics per Assembly 127 
Spacer Concept wire wrap 
Eitch (Triangular), in 0.517 
Fuel Pin Diameter, in 0.U83 
Fuel Pin Pitch/Diameter 1.070 
length of Fuel Eundle, in 110.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 » I.E. 0.611526 

Coclant 0.203327 
InterasseDfcl; Gap 0.054456 
Total Sodium 0.257782 

Clad 0.066065 
Spacer 0.003320 
Duct 0.061306 
Total Structural 0.130692 

Sum 1.000000 
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CE-3Z-H48-P26 

General Plant Data 

Power, MWt 2,974 
Core Arrangement Hexagonal 
Number of Bows in Core 11 
Sumber of Core lattice Positions 331 
Number of Driver Assemblies 307 
number of Control Fed Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Totsl Reactor Coolant Flow, Ib/hr 1.190x10" 
Ey-Pass Flow, % of Total 5.000 
Penalty for Cver-Cooling Blanket, deg F 70. 
Average Temperature Rise across Core, deg F 365. 
Haximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 969. 
Haximum Coolant Velocity, ft/sec 26.6 
Average Core Coolant Velocity, ft/sec 20.9 
Temperature Drop between Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 75.0 
Estimated Eemaininq Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 75.0 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, % 7.0 
Peak to Average Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Hev) 1.470x1023 

Fuel Pin Data 

Fuel Pellet Density, * T.D. 88.0 
Diametric Gap, oils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Cuter Diameter, in 0.260 
Fuel Cladding Thickness, mils 13.0 
Fuel Cladding Compositicn SS-316 
Peak linear Power in Fuel, kw/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CR-3Z-H48-E26 

Fuel Assembly Design 

lattice Eitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Euct Wall Thickness, in 
Euct Wall Composition 
Maximum Allowanle Stress in Duct Wall, psi 
Peak Stress in Duct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Unit Cell Area, sg in 
Number of Fuel Fins per Assembly 
Spacer Concept 
Fitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Ciameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickcess, in 
Axial Reflector Thickness, in 
Plenum length, in 
Elenuffl Position 

5.8187 
5.626 
5.336 
0.120 

SS-316 
18,000. 
33,74 6. 
28,379. 

0.193 
29.3213 
27 1 
Wire wrap 
0.321 
0.260 
1.235 

124.0 
48.0 
14.0 
0.0 

48.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 68.0 If T.E. 0.397473 

Coolant 
Interassembly Gap 
Total Sodium 

0.338999 
0.065238 

0.404237 

Clad 
Spacer 
Euct 
Total Structural 

0.093234 
0.027001 
0.078055 

0.198291 

Eellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 23,894.152 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (124.0 inch section) 
Total Structural 
Axial Reflector 
Total 

44.112 
12.775 
37.786 

139.786 

94.674 
0.000 

234.460 
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CE-3Z-B48-P26 

Radial Blanket Assembly Design 

Lattice Pitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Duct Wall Composition 
Sodium Gap tetween Assemblies, in 
Unit Cell Area, sq in 
Number of Fuel Eins per Assembly 
Spacer Concept 
Pitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Ein Pitch/Eiameter 
length of Fuel Bundle, in 

5.8187 
5.626 
5.386 
0.120 

SS-316 
0.193 

29.3213 
127 
Wire wrap 
0.470 
0.439 
1.070 

124.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 % T.E. 0.592486 

Coclant 
Interassembly Gap 
Total Sodium 

0.196996 
0.065238 

0.262234 

Clad 
Spacer 
Duct 
Total Structural 

Sum 

0.064008 
0.003217 
0.078055 

0.145280 

1.000000 

C-65 



CE-3Z-H48-P28 

General Plant Data 

Power, BWt 2,974 
Core Arrangement Hexagonal 
Number of Bows in Core 11 
Number of Core lattice Positions 331 
Number of Driver Assemblies 307 
Number of Control Rod Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, dea F 875. 
Total Reactor Coolant Flow, Ib/hr 1.190x10" 
Ey-Pass Flow, « of Total 5.0C0 
Penalty for Over-Cooling Blanket, deg P 70. 
Average Temperature Rise across Core, deg F 365. 
Haximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Maximum Coolant Velocity, ft/sec 26.0 
Average Core Coolant Velocity, ft/sec 20.5 
Temperature Drop between Coolant and Duct, deg F 120. 
Pressure Drop acrcss Pin Bundle, psi 75.0 
Estimated Eemaininq Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 75.0 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, % 7.0 
Peak to Average Power in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.290x10^3 

Fuel Pin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, oils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Outer Diameter, in 0.280 
Fuel Cladding Thickness, mils 14.0 
Fuel Cladding Composition SS-316 
Peak Linear Power in Fuel, kw/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CB-3Z-H4e-P28 

Fuel Assembly Design 

Lattice Pitch, in 
Euct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Euct Wall Thickness, in 
Duct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Duct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Unit Cell Area, sq in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Fitch (Triangular) , in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Eiameter 
length of Fuel Bundle, in 
Active Cere Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Plenum Position 

6.0592 
5.885 
5.635 
0.125 

SS-316 
18,COO. 
34,081. 
28,605. 

0.174 
31.7947 
271 
Wire wrap 
0.336 
0.280 
1.201 

124.0 
48.0 
14.0 
0.0 

48.0 
Top 

Volume Fractions at Eegining of life 

Fuel at 88.0 % T.E. 0.425114 

Coolant 
Interassemtly Gap 
Total Sodium 

0.318885 
0.056609 

0.375494 

Clad 
Spacer 
Duct 
Total Structural 

0.099718 
0.021225 
0.078448 

0.199391 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 27,711.561 

Weight cf Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (124.0 inch section) 
Total Structural 
Axial Reflector 
Total 

51.160 
10.890 
41.223 

162.119 

103.272 
0.000 

265.391 
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CE-3Z-H4e-P28 

Radial Blanket Assembly Design 

Lattice Eitch, in 6.0592 
Duct Outside Width across Flats, in 5.885 
Duct Inside Width across Flats, in 5.635 
Duct Wall Thickness, in 0.125 
Euct Wall Composition SS-316 
Sodium Gap between Assemblies, in 0.174 
Dnit Cell Area, sq in 31.7947 
Number of Fuel Eins per Assembly 127 
Spacer Concept wire wrap 
Eitch (Triangular), in 0.492 
Fuel Pin Diameter, in 0.460 
Fuel Pin Pitcb/Diameter 1.070 
length of Fuel Enrdle, in 124.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 % T.E. 0.598182 

Coclant 0.198890 
Interassembly Gap 0.056609 
Total Sodium 0.255499 

Clad 0.064624 
Spacer 0.003248 
Duct 0.078448 
Total Structural 0.146319 

Sum 1.000000 
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CE-3Z-H48-P3C 

General Plant Data 

Power, MWt 2,974 
Core Arrangement Hexagonal 
Number of Rows in Core 11 
Number of Core Lattice Positions 331 
Number of Driver Assemblies 307 
Number of Control Hod Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flow, Ib/hr 1.190x10" 
Ey-Pass Flow, if of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Rise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Haximum Coolant Velocity, ft/sec 24.8 
Average Core Coolant Velocity, ft/sec 19.5 
Temperature Drop tetween coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 69.4 
Estimated Remaining Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 69.4 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, % 7.0 
Peak to Average Fewer in Core 

Radial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.140x1023 

Fuel Pin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, mils C O 
Fuel Pin Bond Heliun 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Outer Diameter, in 0.300 
Fuel Cladding Thickness, mils 15.0 
Fuel Cladding Composition SS-316 
Peak Linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CE-3Z-H48-P30 

Fuel Assembly Design 

Lattice Pitch, in 
Duct Cutside Width across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Duct Wall Compositicn 
Maximum Allowable Stress in Duct Wall, psi 
Eeak Stress in Euct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Dnit Cell Area, sq in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Eitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Diameter 
length of Fuel Bundle, in 
Active Cere Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum Length, in 
Plenum Position 

6.3433 
6.180 
5.926 
0.127 

SS-316 
18,000. 
33,592. 
28,287. 

0.163 
34.8468 
271 
Wire wrap 
0.354 
0.300 
1.180 

124.0 
48.0 
14.0 
0.0 

48.0 
Top 

Vclume Fractions at Eegining of Life 

Fuel at 88.0 « T.E. 0.445270 

Coolant 
Interassembly Gap 
Total Sodium 

0.305317 
0.050732 

0.3560 50 

Clad 
Spacer 
Duct 
Total Structural 

0. 104446 
0.017811 
0.076423 

0.198680 

Eellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 

Weight cf Pin Bundle, kg 

31,811.740 

Fuel 
Clad 
Spacer 
Duct (124.0 inch section) 
Total Structural 
Axial Reflector 
Total 

58.729 
10.015 
44.065 

186.106 

112.809 
0.000 

298.915 
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CE-3Z-H48-F30 

Radial Blanket Assembly Design 

Lattice Fitch, in 6.3433 
Duct Outside Width across Flats, in 6.180 
Duct Inside Width across Flats, in 5.926 
Duct Wall Thickness, in 0.127 
Duct Wall Compositicn SS-316 
Sodium Gap between Assemblies, in 0.163 
Dnit Cell Area, sq in 34.8468 
Number of Fuel Pins per Assembly 127 
Spacer Concept Wire wrap 
Pitch (Triangular), in 0.517 
Fuel Pin Diameter, in 0.483 
Fuel Pin Pitch/Diameter 1.070 
Length of Fuel Bundle, in 124.0 

Vclume Fractions at Eegining of Life 

Fuel at 90.0 % T.E. 0.603647 

Coclant 0.200707 
Interassembly Gap 0.050732 
Total Sodium 0.251439 

Clad 0.065214 
Spacer 0.003277 
Duct 0.076423 
Total Structural 0.144914 

Sum 1.000000 
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CC-3Z-H40-P26 

General Plant Data 

Power, MWt 3,011 
Core Arrangement Hexagonal 
Number of Bows in Core 12 
Number of core lattice Positions 397 
Number of Driver Assemblies 373 
Number of Control Rod Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Averaae Temperature Rise across Reactor, deg F 280. 
Averaae Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flow, Ib/hr 1.204x10" 
Ey-Pass Flow, % of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Rise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Haximum Coolant Velocity, ft/sec 26.1 
Average Core Coolant Velocity, ft/sec 20.5 
Temperature Drop tetween Coolant and Duct, deg F 120. 
Pressure Drop acrcss Pin Bundle, psi 75.0 
Estimated Remaining Pressure Drop, psi 0.0 
Euct Desian Pressure Drop, psi 75.0 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Radial Blanket, % 7.0 
Peak to Average Fewer in Core 

Radial " 1.270 
Axial 1.300 
Total 1.651 

Eeak Damage Fluence, nvt (E > 0.1 Mev) 1.530x1023 

Fuel Pin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, nils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Dersity, Planar Nominal, % T.D. 88.0 
Fuel Pin Outer Diameter, in 0.260 
Fuel Cladding Thickness, mils 13.0 
Fuel Cladding Composition SS-316 
Peak Linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 
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CC-3Z-P40-P26 

Fuel Assembly Design 

Lattice Fitch, in 
Euct Outside Vidth across Flats, in 
Duct Inside Width across ''lats, in 
Euct Wall Thickness, in 
Euct Wall Composition 
Haximum Allowable Stress in Duct Wall, psi 
Peak Stress in Duct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap tetween Assemblies, in 
Dnit Cell Area, sg in 
Number of Fuel Fins per Assembly 
Spacer Concept 
Fitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Eiameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Plenum Position 

5.6190 
5.426 
5.194 
0.116 

SS-316 
18,000. 
33,691. 
28,230. 

0 . 1 9 3 
2 7 . 3 4 2 7 

271 
Wire wrap 
0.310 
0.260 
1. 193 

110.0 
40.0 
15.0 
0.0 

40.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 f T.D. 0.426235 

Coolant 
Interassembly Gap 
Total Sodium 

0.308703 
0.067516 

0.376219 

Clad 
Spacer 
Duct 
Total Structural 

0.099981 
0.019529 
0.078036 

0.197546 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 24,192.504 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (110.0 inch section) 
Total Structural 
Axial Reflector 
Total 

39.132 
7.643 

31.313 

128.750 

78.088 
0.000 

206.838 

C-73 



CC-3Z-H40-P26 

Radial Blanket Assembly Design 

lattice Pitch, in 5.6190 
Duct Outside Width across Flats, in 5.426 
Duct Inside Width across Flats, in 5.194 
Euct Wall Thickness, in 0.116 
Euct Wall Composition SS-316 
Sodium Gap between Assemblies, in 0.193 
Dnit Cell Area, sq in 27.3427 
Number of Fuel Pins per Assembly 127 
Spacer Concept Wire wrap 
Eitch (Triangular), in 0.453 
Fuel Pin Diameter, in 0.424 
Fuel Pin Pitch/Diameter 1.070 
Length of Fuel Bundle, in 110.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 f T.D. 0.590923 

Coclant 0.196476 
Interassembly Gap 0.067516 
Total Sodium 0.263993 

Clad 0.063839 
Spacer 0.003208 
Duct 0.078036 
Total Structural 0.145084 

Sum 1.000000 
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CC-3Z-H40-P28 

General Plant Data 

Power, MWt 3,011 
Core Arrangement Hexagonal 
Number of Bows in Core 12 
Number of Core lattice Positions 397 
Number of Driver Assemblies 373 
Number of Control Fed Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595* 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, dag F 875. 
Total Reactor Coolant Flow, Ib/hr 1.204x10" 
Ey-Pass Flew, % of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Rise across Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Driver I'uel Outlet Temperature, deg F 960. 
Maximum Coclant Velocity, ft/sec 23.7 
Average Core Coolant Velocity, ft/sec 18.7 
Temperature Drop tetween Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 61.6 
Estimated Femainicg Pressure Drop, psi O.C 
Duct Design Pressure Drop, psi 61.6 

Physics Data 

Fraction of Power in Core, % 
Fraction of Power in Axial Blanket, % 
Fraction of Power in Radial Blanket, * 
Peak to Average Power in Core 

Radial 
Axial 
Total 

Peak Damage Fluence, nvt (E > 0.1 Mev) 

Fuel Fin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, nils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Cuter Diameter, in 0.280 
Fuel Cladding Thickness, mils 14.0 
Fuel Cladding Composition SS-316 
Peak Linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 

9 1 , 
1, 
1. 

1, 
1, 
1 , 

1, 

.5 

.5 

.0 

.270 

.300 

.651 

.340x 10 2 3 
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CC-3Z-H40-P2e 

Fuel Assembly Design 

Lattice Fitch, in 
Duct Outside Width across Flats, in 
Duct Inside width across Flats, in 
Duct Wall Thickness, in 
Duct Wall Composition 
Haximum Allowable Stress in Duct Wall, psi 
Peak Stress in Euct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Unit Cell Area, sg in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Pitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Eiameter 
length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum Length, in 
Plenum Position 

5.9422 
5.753 
5.531 
0.111 

SS-316 
18,000. 
33,520. 
28,490. 

0.189 
30.5794 
271 
Wire wrap 
0.330 
0.280 
1.180 

110.0 
40.0 
15.0 
0.0 

40.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 68.0 ?f T.D. 0.442009 

Coolant 
Interassembly Gap 
Total Sodium 

Clad 
Spacer 
Duct 
Total Structural 

0.303081 
0.062601 

0. 103681 
0.017680 
0.070947 

0 . 3 6 5 6 8 2 

0.192309 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Cere, kg 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (110.0 inch section) 
Total Structural 
Axial Reflector 
Total 

45.383 
7.739 

31.883 

28,057.579 

149.320 

85.006 
0.000 

234.326 
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CC-3Z-B40-P28 

Radial Blanket Assembly Design 

Lattice Fitch, in 5.9422 
Duct Outside Width across Flats, in 5.753 
Duct Inside Width across Flats, in 5.531 
Duct Wall Thickness, in 0.111 
Duct Wall Compositicn SS-316 
Sodium Gap between Assemblies, in 0.189 
Onit Cell Area, sq in 30.5794 
Number of Fuel Pins per Assembly 127 
Spacer Concept Wire wrap 
Fitch (Triangular), in 0.483 
Fuel Pin Diameter, in 0.451 
Fuel Pin Pitch/Diameter 1.070 
length of Fuel Bundle, in 110.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 f T.E. 0.599225 

Coolant 0.199237 
Interassembly Gap 0.062601 
Total Sodium 0.261838 

Clad 0.064736 
Spacer 0.003253 
Euct 0.070947 
Total Structural 0.138937 

Sum 1.000000 
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CC-3Z-H40-P30 

General Plant Data 

Power, MWt 3,011 
Core Arrangement Hexagonal 
Number of Rows in Core 12 
Number of Core lattice Positions 397 
Number of Driver Assemblies 373 
Number of Control Red Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 8''5. 
Total Reactor Coolant Flow, Ib/hr 1.204x10" 
By-Pass Flow, % of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Rise acrcss Core, deg F 365. 
Maximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Maximum Coolant Velocity, ft/sec 20.7 
Average Core Coolant Velocity, ft/sec 16.3 
Temperature Drop between Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 44.7 
Estimated Remaining Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 44.7 

Physics Data 

Fraction of Power in Core, % 
Fraction of Power in Axial Blanket, % 
Fraction of Power in Radial Blanket, % 
Peak to Average Fewer in Core 

Radial 
Axial 
Total 

Peak Damage Fluence, nvt (E > 0.1 Mev) 

Fuel Pin Data 

Fuel Pellet Density, If T.D. 88.0 
Diametric Gap, mils 0.0 
Fuel Fin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Fin Cuter Diameter, in 0.300 
Fuel Cladding Thickness, mils 15.0 
Fuel Cladding Composition SS-316 
Peak Linear Power in Fuel, kW/ft 13.5 
Average Linear Power in Fuel, kW/ft 8.2 

9 1 . 
1, 
7, 

1, 
1, 
1, 
1, 

.5 

.5 

.0 

.270 

.300 

.651 

.180x 10 2 3 
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CC-3Z-HaO-P30 

Fuel Assembly Design 

Lattice Fitch, in 
Duct Outside Widtt across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Euct Wall Composition 
Haximum Allowable Stress in Duct Wall, psi 
Peak Stress in Euct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Unit Cell Area, sg in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Pitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Eiameter 
Length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Plenum Position 

6 
6 
5 
0 

SS 
18,000 
32,649 
28,346 

0 
34 
271 
Wir 

0 
0 
1 

110 
40 
15 
0 

40 
To 

.3233 

.128 

.926 

.101 
-316 

.195 

.6274 

e wrap 
.354 
.300 
.180 
.0 
.0 
.0 
.0 
.0 
P 

Volume Fractions at Fegining of Life 

Fuel at 86.0 % T.E. 0.448091 

Coclant 
Interassembly Gap 
Total Sodium 

0.307252 
0.060726 

0.367977 

Clad 
Spacer 
Duct 
Total Structural 

0.105108 
0.017924 
0.060900 

0.183931 

Eellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Cere, kg 

Weight of Pin Bundle, kg 

32,208.955 

Fuel 
Clad 
Spacer 
Duct (110.0 inch section) 
Total Structural 
Axial Reflector 
Total 

52.098 
8.884 

31.041 

171.413 

92.023 
0.000 

263.437 
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CC-3Z-H4C-P3C 

Radial Blanket Assembly Design 

Lattice Pitch, in 6.3233 
Duet Outside Width across Flats, in 6.128 
Duct Inside Width across Flats, in 5.926 
Euct Wall Thickness, in 0.101 
Duct Wall Compositicn SS-316 
Sodium Gap between Assemblies, in 0.195 
Unit Cell Area, sq in J4.6274 
Number of Fuel Fins per Assembly 127 
Spacer Concept Wire wrap 
Pitch (Triangular), in 0.517 
Fuel Pin Diameter, in 0.483 
Fuel Pin Pitch/Diameter 1.070 
length cf Fuel Bundle, in 110.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 f T.E. 0.607471 

Coolant 0.201978 
Interassembly Gap 0.060726 
Total Sodium 0.262704 

Clad 0.065627 
Spacer 0.003298 
Duct 0.060900 
Total Structural 0.129825 

Sum 1.000000 

C-80 



CC-3Z-H48-P26 

General Plant Data 

Poser, HWt 2,974 
Core Arrangement Hexaaonal 
Number of Rows in Core 11 
Number of Core lattice Positions 331 
Number of Driver Assemblies 307 
Number of Control Rod Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flew, Ib/hr 1.190x10" 
By-Pass Flow, » of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Average Temperature Rise across Core, deg F 365. 
Haximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Haximum Coolant Velocity, ft/sec 26.6 
Averaqe Core Coclant Velocity, ft/sec 20.9 
Temperature Drop tetween Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 75.0 
Estimated Remaining Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 75.0 

Physics Data 

Fraction of Power in Core, % 
Fraction of Power in Axial Blanket, % 
Fraction of Power in Radial Blanket, % 
Peak to Average Power in Core 

Radial 
Axial 
Total 

Peak Damage Fluence, nvt (E > 0.1 Mev) 

Fuel Fin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, mils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Ein Cuter Eiaaeter, in 0.260 
Fuel Cladding Thickness, irils 13.0 
Fuel Cladding Composition SS-316 
Eeak Linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 

9 1 , 
1, 
7, 

1, 
1, 
1, 
1, 

.5 

.5 

.0 

.270 

.300 

.651 

.630x 10 2 3 
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CC-3Z-H48-P26 

Fuel Assembly Design 

Lattice Pitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Euct Wall Compositicn 
Haximum Allowable Stress in Duct Wall, psi 
Eeak Stress in Euct Corner, psi 
Nominal Stress in Duct Ccrner, psi 
Sodium Gap between Assemblies, in 
Dnit Cell Area, sg in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Fitch (Triangular) , in 
Fuel Pin Diameter, in 
Fuel Pin Eitcb/Eiameter 
Length of Fuel Bundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Elenum Position 

5.8427 
5.626 
5.386 
0.120 

SS-316 
18,000. 
33,746. 
28,379. 

0.217 
29.5637 
271 
Wire wrap 
0.321 
0.260 
1.235 

124.0 
48.0 
14.0 
0.0 

48.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 ? T.E. 0.394214 

Coolant 
Interassembly Gap 
Tot^l Sodium 

0.336220 
0.072901 

0.409121 

Clad 
Spacer 
Duct 
Total Structural 

0.092470 
0.026780 
0.077415 

0.196665 

Eellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 23,894.152 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (124.0 inch 
Total Structural 
Axial Reflector 
Total 

rection) 

44.112 
12.775 
37.786 

139.786 

94.674 
0.000 

234.460 
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CC-3Z-H48-P26 

Radial Blanket Assembly Design 

lattice Pitch, in 5.8427 
Euct Outside Width across Flats, in 5.626 
Duct Inside Width across Flats, in 5.386 
Euct Wall Thickness, in 0.120 
Euct Wall Compositicn SS-316 
Sodium Gap between Assemblies, in 0.217 
Onit Cell Area, sq in 29.5637 
Number of Fuel Pins per Assembly 127 
Spacer Conoept Wire wrap 
Fitch (Triangular), in 0.470 
Fuel Pin Diameter, in 0.439 
Fuel Pin Fitch/Diameter 1.070 
length of Fuel Bundle, in 124.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 f T.E. 0.587629 

Coclant 0.195381 
Interassembly Gap 0.072901 
Total Sodium 0.268282 

Clad 0.063483 
Spacer 0.003190 
Euct 0.077415 
Total Structural 0.144089 

Sum 1.000000 
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CC-3Z-H48-P28 

General Plant Data 

Power, MWt 2,974 
Core Arrangement Hexagonal 
Number of Rows in Core 11 
Number of Core lattice Positions 331 
Number of Driver Assemblies 307 
Number of Control Red Positions 24 

Thermal Hydraulic Data 

Reactor Inlet Temperature, deg F 595. 
Average Temperature Rise across Reactor, deg F 280. 
Average Reactor Outlet Temperature, deg p 875. 
Total Reactor Coolant Flow, Ib/hr 1.190x10" 
Ey-Pass Flew, * of Total 5.000 
Penalty for Over-Cooling Blanket, deg F 70. 
Averaqe Temperature Rise across Core, deg F 365. 
Haximum Temperature Rise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Haximum Coclant Velccity, ft/sec 26.0 
Average Core Coolant Velocity, ft/sec 20.5 
Temperature Drop tetween Coolant and Duct, deg F 120. 
Pressure Drop acrcss Pin Bundle, psi 75.0 
Estimated Remaining Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 75.0 

Physics Data 

Fraction of Power in Core, % 
Fraction of Power in Axial Blanket, % 
Fraction of Power in Radial Blanket, % 
Peak to Average Fewer in Core 

Radial 
Axial 
Total 

Peak Damage Fluence, nvt (E > 0.1 Hev) 

Fuel Pin Data 

Fuel Pellet Density, % T.E. 88.0 
Diametric Gap, mils 0.0 
Fuel Pin Bond Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Cuter Diameter, in 0.280 
Fuel Cladding Thickness, mils 14.0 
Fuel Cladding Composition SS-316 
Eeak Linear Power in Fuel, kW/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 

9 1 , 
1, 
7, 

1, 
1, 
1, 
1, 

.5 

.5 

.0 

.270 

.300 

.651 

.430x 10 2 3 
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CC-3Z-H48-P2e 

Fuel Assembly Design 

Lattice Pitch, in 
Euct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Duct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Duct Corner, psi 
Nominal Stress in Duct Ccrner, psi 
Sodium Gap between Assemblies, in 
Unit Cell Area, sq in 
Number of Fuel Fins per Assembly 
Spacer Concept 
Eitch (Trianqular), in 
Fuel Pin Diameter, in 
Fuel Pin Pitch/Diameter 
length of Fuel Eundle, in 
Active Core Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Plenum Pesition 

6.0812 
5.885 
5.635 
0.125 

SS-316 
18,000. 
34,081. 
28,605. 

0.196 
32.0260 
271 
Wire wrap 
0.336 
0.280 
1.201 

124.0 
48.0 
14.0 
0.0 

48.0 
Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 % T.E. 0.422044 

Coolant 
Interassembly Gap 
Total Sodium 

0.316582 
0.063423 

0.380005 

Clad 
Spacer 
Euct 
Total Structural 

0.093998 
0.021072 
0.077881 

0.197951 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 

Weight of Pin Bundle, kg 

27,711.561 

Fuel 
Clad 
Spacer 
Duct (124.0 inch section) 
Total Structural 
Axial Reflector 
Total 

51.160 
10.890 
41.223 

162.119 

103.272 
0.000 

265.391 
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CC-3Z-H48-P28 

Radial Blanket Assembly Design 

lattice Fitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Euct Wall Thickness, in 
Euct Wall Composition 
Sodium Gap between Assemblies, in 
Unit Cell Area, sq in 
Number of Fuel Fins per Assembly 
Spacer Concept 
Fitch (Triangular), in 
Fuel Pin Diameter, in 
Fuel Fin Pitch/Eiameter 
Length of Fuel Bundle, in 

6.0812 
5.885 
5.635 
0.125 

SS-316 
0.196 

32.0260 
127 
Wire wrap 
0.492 
0.460 
1.070 

124.0 

Volume Fractions at Eegining of Life 

Fuel at 90.0 % T.E. 

Coolant 
Interassembly Gap 
Total Sodium 

Clad 
Spacer 
Euct 
Total Structural 

Sum 

0.197453 
0.063423 

0.064157 
0.003224 
0.077881 

0.593862 

0.260876 

0.145262 

1.000000 
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CC-3Z-Ba8-P30 

General Plant Data 

Fower, MSt 2,974 
Core Arrangement Hexagonal 
Kumher of Pows in Cere 11 
Number of Core lattice Positions 331 
Dumber of Driver Assemblies 307 
Number of Control Bed Positions 24 

Thermal Hydraulic Data 

Eeactor Inlet Temperature, deg F 595. 
average Temperature Bise across Beactor, deg F 280. 
Average Beactor Outlet Temperature, deg F 875. 
Total Reactor Coolant Flow, Ib/hr i.igOxlO* 
Ey-Pass Plow, % of Total S.OOO 
Penalty for Over-Coolinq Planket, deg F 70. 
Average Temperature Pise across Core, deg F 365. 
Maximum Temperature Bise across Core, deg F 365. 
Average Driver Fuel Outlet Temperature, deg F 960. 
Maximum Coolant Velocity, ft/sec 24.8 
average Core Coolant Velocity, ft/sec 19.5 
Temperature Drop tetween Coolant and Duct, deg F 120. 
Pressure Drop across Pin Bundle, psi 69.4 
Estimated Bemaining Pressure Drop, psi 0.0 
Duct Design Pressure Drop, psi 69.4 

Physics Data 

Fraction of Power in Core, % 91.5 
Fraction of Power in Axial Blanket, % 1.5 
Fraction of Power in Eadial Blanket, % 7.0 
Peak to Average Pcwer in Core 

Badial 1.270 
Axial 1.300 
Total 1.651 

Peak Damage Fluence, nvt (E > 0.1 Mev) 1.260x1023 

Fuel Fin Data 

Fuel Pellet Density, % T.D. 88.0 
Diametric Gap, mils 0.0 
Fuel Pin Bend Helium 
Smeared Fuel Density, Planar Nominal, % T.D. 88.0 
Fuel Pin Cuter Diameter, in 0.300 
Fuel Cladding Thickness, mils 15.0 
Fuel Cladding Composition SS-316 
Peak linear Pcwer in Fuel, kw/ft 13.5 
Average linear Power in Fuel, kW/ft 8.2 

C-87 



CC-3Z-H48-F30 

Fuel Assembly Design 

Lattice Pitch, in 
Duct Outside Width across Flats, in 
Duct Inside Width across Flats, in 
Duct Wall Thickness, in 
Duct Wall Composition 
Maximum Allowable Stress in Duct Wall, psi 
Peak Stress in Duct Corner, psi 
Nominal Stress in Duct Corner, psi 
Sodium Gap between Assemblies, in 
Unit Cell Area, sq in 
Number of Fuel Pins per Assembly 
Spacer Concept 
Pitch (Triangular), in 
Fuel Fin Diameter, in 
Fuel Pin Pitcb/Eiameter 
length of Fuel Bundle, in 
Active Cere Height, in 
Axial Blanket Thickness, in 
Axial Reflector Thickness, in 
Plenum length, in 
Plenum Position 

18, 
33, 
28, 

6. 
6. 
5. 
0. 

ss-
,000. 
,592. 
,287. 

0. 
35. 
271 

,3633 
,180 
,926 
,127 
•316 

,183 
,0669 

Wire wrap 
0. 
0. 
1. 

124. 
48. 
14. 
0. 

48. 

,354 
300 
,180 
,0 
,0 
0 
,0 
0 

Top 

Volume Fractions at Eegining of Life 

Fuel at 88.0 f T.D. 0.442476 

Coolant 
Interassembly Gap 
Total Sodium 

0.303401 
0.056690 

0.360091 

Clad 
Spacer 
Duct 
Total Structural 

0. 103791 
0.017699 
0.075943 

0.197433 

Pellet-clad Gap 
Sum 

0.0 
1.000000 

Total Heavy Metal in Core, kg 

Weight of Pin Bundle, kg 

Fuel 
Clad 
Spacer 
Duct (124.0 inch section) 
Total Structural 
Axial Reflector 
Total 

58.729 
10.015 
44.065 

31,811.740 

186.106 

112.809 
0.000 

298.915 
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CC-3Z-B48-P30 

Radial Blanket Assembly Design 

Lattice Fitch, in 6.3633 
Duct Outside Width across Flats, in 6.180 
Duct Inside Width across Flats, in 5.926 
Duct Wall Thickness, in 0.127 
Duct Wall Composition SS-316 
Sodium Gap between Assemblies, in 0.183 
Onit Cell Area, sq in 35.0669 
Number of Fuel Fins per Assembly 127 
Spacer Concept Wire wrap 
Pitch (Triangular) , in 0.517 
Fuel Pin Diameter, in 0.483 
Fuel Pin Pitch/Diameter 1.070 
length of Fuel Bundle, in 124.0 

Volume Fractions at Eegining of life 

Fuel at 90.0 ft T.D. 0.599858 

Ccclant 0.199447 
Interassemtly Gap 0.056690 
Total Sodium 0.256137 

Clad 0.064805 
Spacer 0.003257 
Duct 0.075943 
Total Structural 0.144005 

Sum 1.000000 
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FUpL ASSt'^HLY TC-C&3C-1 i? I .M COKF HtHjHT 0.?-J IN PjN 

GENE.P4L PLANT PATA 

CnRt ARRA^JGPM£Nf 

N U M B E R nf- ^ p ^ b lu c u R t 
Nt )MbtR Of̂  Ci .k- t L A T T K F P n s I T I i i N S 
N i i ' ^ B f R fiF D R T ^ f ^ A S S t T ' i R l t F a 
N i i M b t R ijy t i l M T R D l RUD P f l S T T l i i N S 

Mf K A [ , ( ) \ A l 
1? 

3 9 7 
5 7 3 

?<4 

ThERM4i . H y o n A i ' l T(. i>ATa 

TUR 
A(: 
ACE 

t E T E M p p k i r u ^ t R I S F ACRMSb R K A f T i l R , 
t»E KF,4CT'-'R i l L ' T L t l TpMPgKAT l iR l - , Hf-f, f-

% Uf- T l i T A l 
t R - C U U L J h G H l . A N K f : T , Of-

' A t U R t R l R F ACR>I5>S CilRf-

A&S F L U ^ ' % Uf- T i i T A i 
L T Y F ( J R nV 

R F A C T U R [ N l M TfcMPfcRATiiRF , D t G F 

A V F R 

AVFf< 
TpTA 
B v - P 
P F N A 

AVE« 
M A X I 

A v E k 
M i x l 
A V F K 

T F M P 

P » E S 

t S T l 
OIJCT 

P H Y S T C S D A T A 

F R A C T I D N i lF pUrtfcR I N f , n R F , % 
F R A C T I O N I } F R D W E R I N A X I A I H t A N K t r , % 

F R A C T I D N O F p f j w t R I N R A O J A L a L 4 ^ J ^ F T , X 

P p A ^ T i j A V t R A ^ i : F O ' ^ F K J N f f R t 
R A l J I A L 
A X I A L 
Tl jTAL 

P F A I ^ D A M A G E r L U E N C f c , NyT f t > o . l "-'FV) 

OEG 
•S9S. 
PHO. 
P 7 5 , 

1 . 1 7 / X1 y 
S.POU 

7 0 . 
3 b 5 . 
5 b S . 
9 o O , 

^ 0 . 1 
1 ^ 0 . 

7 5 . 0 
0 , 0 

7 5 . 0 

• n . 5 
1,5 
7 . 0 

) . 2 7 0 
1 . 3 0 0 

\ .SflOXlO 

FUEL PI^J OAT A 

F l i F L PF l LET ^^fc^lS>lTY, x T n . 
O T A ^ ^ E T R I C G A P , M I L S 

P|)EL P I N BUNn 
SMgARtO Ft j fc l D k N & I f Y , PLANAR N U M l N A t . , % T ^ O , 
F D E L P I N i lUTpR O l A M E T t P , TN 
FUEL CLADDINR THICKNESS, M R S 
F U E L C L A U D I N C c o M P u s i n u N 

P F A K L I N E A R pt j iNtR I N F l i F l , K w / F T 
A V E K A G E L I N F A R PLmEN IM F U L L , K , . , /F I 

a«.o 
o.n 

MfcLIUM 

0.240 
12.n 
SS-310 
13,5 
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F U F I A S S E M B L Y T C - L H ^ L - 1 ^3 IN C O R E H E I G H T Q . ^ J I N P T N 

FUEL AbSE'^HLY r p ^ j l u . 

l A l l l f f c P I T C H , It-
C u f T u i j T c j I T F rtiUTH A C - i J S ^ L A T S , TN 

UiiCf i N S K . t w l l ' l ' ' ^ A C - I'^S F U M 6 , 1<^ 
D o r T wai L T H j C K N t b^r T •> 

UliCT iNAl I C l t M P u S l T ILIN 

MAXIMIJ*' AH.n,^Ahl,E aTKtsS I'̂  DUCT W A L L , P & I 

P F A K STRESS T N nuCT CL'PNER, PSI 
NpMlNAl STPFc;S jN UUC T CnRNt*', P5I 

SnoUiM r,AP rtpTk^ttN ^ o S F f ^ r t l l F a , T'̂  
U N I T CtLL ARpA, oU IM 

NiiMHFR n>- F i J f L P I N S FC(^ AS'^F^fJLY 
S P A C F R CUNC«^C.T 

P I T C H C TKI A N T . U L A R ) , IM 

F U E L P I N ) I A M E I E R , IN 

Fut^ ^r>i PJ TrH/ui AMI-T^ p 

/<TRfc SPACER o I A ' ^ t f"^*^' I '^ 
LF'Jt-'TH OF F i i pL b u M ' L E , I M 
A f T l v / f Ci'W«^ M t l C ' ^ T , l u 
A y j A l , ' H A J K F T T H i C f N f S S , I ^ 
A y j A L R f F i F C r U R T H i ^ K v i f S S . I ' ' ' 
P[ fNiit* L k i ^ t ' T H , I N 
P| E'>iuM P ( i s ] T T H I ^ 

S . h H b 7 

5,/JHG 

5 . 2 5 2 

0 , 1 1 7 

Si>-31t) 

I H . O O O . 
3 a , 2 f c a , 

2 H , ? 7 0 . 
0 . 2 0 1 

2 « , 0 0 O i 

3 3 1 
WIPE i^RAP 

0 . 2 8 " 
0 . 2 U 0 
1 . I B * * 
O.oatt 

10 0 , 0 
3 2 . 0 
1 « . 0 

0 , 0 
5 2 . 0 
TUP 

VULUMF FRACTIU^ ' ' ^ AT H L C . l N j N r , >)>• I TFE 

Fl lFL AT H H . i i X 1 . 1 . 

C n o L A N T 
I ^ T t R A b S t ^ ' H l V bAP 
T f l T A l bOOlUM 

Cl A U 

S P A C E K 

D u e l 
T O T A L S T R U C T U R A L 

P E I t ET-CLAD r,AP 
Su« 

0 , 3 i i 0 o 2 U 

(., 1 0 1 S « 7 
0 . 0 1 ^ 1 7 0 
0 . 0 7 7 b V ' 5 

0 . 4 3 3 0 ^ 2 

i),lb'*libb 

0 , 1 9 7 4 5 2 

0 . 0 
1 . 0 0 0 0 0 0 

TaTA| H£AVY MtT/vL 11* CO"! , K P 

W E I G H T iJF PIN Pn f j r a t , <^h 

F U E L 
C| AL 

! > P A C E « 
D u e l ClOO.O T ' ^CH S t C T I f i N ^ 
TnTAl, STRUCT(|PAL 
AxJAL R F F L E C T O R 

TnTAL 

3 7 . 0 2 3 

ft.t>22 
2 9 . 1 0 9 

2 0 , u S 9 . 7 l 2 

1 2 ' ' . 2 8 6 

7 2 , 7 S « 
0 . 0 0 0 

2 0 2 . 0 ^ 0 

C-91 



E U P L ASSfMHLY TC-CH3L-1 x? IN f n ^ t H E I C M T 0 . 2 4 IN P T N 

RADIAL flLANKET ASSEMBLY npc-[r, i 

L A T T I C E P I T C W , IN 

OlJCT f 'UTSIDF ^10}^ ACK( SS M A T S , I J 
D U C T I N S I D E wii TH AI R IJ,S F L A T S , IM 

DllCT A A L L T H T C ^ N L S S , I N 
DucT «Ai L c a M P o s n l u , 
SpDlUM CAP HpTwEKN A S S F M R L U S , I "J 
U N I T C E L L AppA, bu IN 
N U M B E R OF F U F L Pif^b ^ 'EP AsnE^bLY 
S P A C E R T U N C F P T 

P T T C H ( T R I ANr,ULAR) , IK 
^ D E L PIN OlAMfcTfcw, IN 
F U E L P I N P I T T H / D J AME T?f. 

WiPb SPACER n iA f 'ETER, I N 
L F " C . T H ()«. F U F L BUNuLfc, I N 

S . b H b 7 
5.<J450 
S . 2 S 2 
0 . 1 1 7 

SS-^1 b 
0 . 2 0 1 

2fe.00fc3 
U 7 
w l k t -iRAF 

0.4SO 

1.07U 
0 . 0 3 0 

10 0 . 0 

VOLUME FRArTlUN<; AT BLClJJNr , OF LIFF 

FUEL AT 'JO.O Z T.D. 

CnOt ANT 
iNTLRASSf MH| Y C;AP 
TOTAL SODIUM 

C| AD 
SPACEw 

DUCT 

TOTAL STHUCTUPAL 

SUM 

0.190112 
|».I'090'J? 

0 .0 fa W 21 
0.00320? 
0.07/fr9c, 

O.S«^992K 

0.2t)55ba 

0.14^010 

1,000000 
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H J E L ASaE'^'^l Y TC-CbiC-'' -̂ 3 IN ro^"^ HtluHT 'i,2o IN PyN 

GENERAL f-l 4NT PA T A 

P r i i ^ t P r ' ' ' -T 
Ipui A^f. ac C F M E ' - ' T 

Nni-HFR OF Rfiu,5 I N CW'^t 
Niio-Mj-k ( 1^ C ' P E L A l I l C f P i . i 1 T I i l \ S 
Npf^HFR O"- U-^T^t*^ AoSE '^u j I F ; 
N U M H F W L'I- CONT**"L. "'"^ T M S T T I O N S 

; ' ,9<42 
H C X A C U N A L 

12 
3 9 7 
3 7 3 

T H E R M A L i -yORANi j L U A T A 

R F A L T U I - ? U L F T T E ' ^ P t R i Tllrtir , f iFG F 5 - ^ S . 
A V f R A b h Tt-MPpH A T M R L ' - ' I ^ E A C ^ I S S R e A c T i i K , i-)Eb F 2 H 0 , 

A V E R A G E K E A C T L I R " I ' T i t - ' TF ̂ R i -RAT i iH t - , L)t-i' F H 7 5 . 
TnTAL -^EACTiiR LOi 'LANT e i n w , I t ' / H i - ' 1 . 1 7 7 X ) 0 
B V - P A S S >-LUk . X L'̂ - T J T A I S.OOO 

P p , j A | T Y ^ 1 R n v E R - C n o L i r t . RLA 'J ' ^GT, . 'F& ^ 7 0 . 
AvFRAbt- r F - ^ P p k A r u N t RISE iCW )SS C V r , DEij F J o 5 . 
^ A ^ l ' ^ J l r t - l ^ P p R A l ) R l Hl^ j t - Air<l>S< C ' W c , J F . „ F 3 O 5 , 
AvFWAtjf. I W I V F R FlJi-L I M T I I - T T t ' ^ P E ' ^ A l i l R t - , JEG *̂  9 o O . 
M A X I ' H " " C O O I &NT v L L O C r r y , * ^ T / - ) c r 2 2 . 2 

A v E ^ H j f t )R£ C I I O L A ' ^ I v F l IT I T v , P T / J F C 1 7 . S 

TF>^PPHATi)k^E PiRliP h f c T ^ w p , , ( ; ' , ( iLANT A Ji-i O U C ' , J t l > F l e j O . 
P R F ^ ' j U R f oROp A C R I J S S ' ! • > M i l j i ' l c , RCJT S<».a 
E r j - t l M t T L I j R F M A I N I N U P H f . S S i ' ' £ i 'WnP , P S I O . O 
D p r T U E S U , N pREbSU-^ t I ' O i i P , ° S I bu.u 

PHYSirS DATA 

F R A C T I O N H F D O ^ E ' ^ I N T I I R I - , '/. 

F R A C T I O N n^ P U ^ E R l ^ t ) U L - ^ L A J K L T , % 

F R A C T I O N OF p(jwER I N >^tr)ttL ^ ^ I A N K E T , % 

P F A » < Tri flVEFiCE P O ^ t R T ̂  T J R t 
RADIAL 
A X l A I 
K l T A I 

PpA^ UA'-Af .E F L U L N C t , vT f t > ) . t ' ' F i ' l 

91 
1 
7 

t 
1 
1 
1 

. ^ 

.s 

. 0 

. 2 70 

. 3 0 0 

. 6 5 1 

. 5 5 0 X 1 0 

FUEL P l N DATA 

F'llFL P E H ET n f e ^ " ^ ! ^ " ' 4 T . n . 
D T A M E T R J C G A P , M I L S 

FiJEl P I N MUNr. 
S M E A R E D R ^ E L D E N S I I Y , P L A N A R N O M I N A I 

F U E L P I N OUTF^^ uiAMETfp, T^ 
FUEL CLADDINR THICKNESS, MILS 
FUEL CLADDING CU»^PUSITTON 
P F A K L I N E A R D U W E R I N F U E I , K « / F T 

A V F W A G E L I N F A R PUwt t * I N F U E L . K w / F T 

% T . D . 

0 . 0 
H E L I U M 

B 8 . 0 
0 . 2 6 0 

1 3 . 0 
S S - S l " 
1 3 , 5 

8 , 2 
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F U F L A S S E M B L Y T C - C h i L - 1 -^2 TN t.O-'t- Mt roHT V.itr I N P l h' 

FUEL ASSF"HLY rpSTGN 

Pa l 

6 . 0 B 2 5 
5 . 8 B 2 

0 . 10 7 
S S - - i l 6 

) > ,̂ 0 0 0 . 
3 3 , 3 2 5 . 
2 B , 1 If,. 

0 . 2 0 1 
J 2 . 0 J 0 5 
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v.lRt. wHAE 

0 . 3 0 7 
0 .2bO 
1 . 1 6 0 
0 . 0 « ' 

10 0 . 0 
5«!.0 
l e . o 

0 . 0 
3 2 . 0 
TUP 

VOLUME FRACTION*; AT b t H N i N f , I IF L i F t 

fvH AT 8 8 . f % T . D . 

COOLANT 
iNTfeRASSFMBl Y I'AP 
TOTAL SODIUM 

C| AD 

SPACEK 

DUCT 

TOTAL STRUCTURAL 

P F L L E T - C L A D r,Af-

SUM 

0 . ^ 0 I 9 U 2 
0.0b<^999 

0 . 1 0 4 2 1 2 
0 . u 1 7 7 /1 
0 . 0 0 6 ^ 0 2 

0.< .u«?73 

0 . 3 6 6 9 0 1 

0 . 1 6 ^ 7 8 6 

0 . 0 
1 , 0 0 0 0 0 0 

TOTAL HEAVY M E T A L IN COkr., nr, 

WEIGHT OF PIN R,|NDLE, ^ (, 

Fl lFL 
C| AD 
SPACEK 
DUCT (100,0 T^CH StCTlON) 
TOTAL STRUCTURAL 
A x l A L RFFLFCT'^f* 
TOTAL 

43."51 
7.409 

2«.oe7 

2 4 , li 1 1 , 7 4 5 

151.731 

79.sa7 

0.000 
231.278 
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F U F I . ASSt*^HLY T C - C b ^ L - 1 32 IN CORF HEIGHT 0 , 2 6 IN P l N 

fJAOlAL B L A I M E T A'^ScMtLV MFSir.*! 

L A T T I C E PITCM, IN 

DucT UUTSIfJF '•'IDTH Ar,^f.S6 ^ L A T S , JN 
DucT INSIDE W I U T H ALR'isS FLATS, IN 
OtiCT l A L L THiC^NEa.^ , I f , 
Due I WALL COMPUalTIUN 
S o D l U ^ GAP HpT'rttEN AS>FMh,(^ J E l j , IN 
U N I T C E L L A R T A , SC I N 
NuMBEK O"- n i p L P I ^ ^ Pir , ASatMRLY 
S P A C F W C O N C E P T 
P I T C H ( T R J A N T - U L A R ) , ir^ 
Fl lFL P I N D I A M E T E R , IN 
FuFL PIN' P l T r H / D I A M t T l k 
W I R E SPiCEP PiIAMtTER, IN 
LFNCTTH OF FUpl fcSUNULE . P-

O.0B25 
5.882 
5.608 
0,1 o7 

bS-316 
0,20 1 
52.0405 

127 
Wlkfc WKAP 

0,4 95 
0.462 
1.070 
0,032 

1 00.0 

VOLUME FRAfTUiNc AT HEGINTNT. OF LIFE 

FUEL AT <'o.n x T.D. 

COOLANT 

iNTt-RAsstMbl Y t̂ AP 
TpTAL 5[JUIU'' 

C| AU 
S D A C E H 

Dud 

TOTAL S T R U C T U R A L 

SUM 

0.199t>3H 
0 . 0 6 "J 999 

0.O64P67 
0.0032O0 
0.066B02 

0.60043« 

0.2b'tfc'37 

0.134929 

1 .000000 
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rUFL A S S F M B L Y TC«Cfc'3C-l ^? IN CoRF H E I U H T 0.2B IN PIN 

GENERAL PLANT H A U 

Pp/ i f cR , M^r 
COPt A R R A N G F M F - ' I 

NiiMHER OF k O ^ S I N LURi-
N I I M D F R Of CPofc L A l I I C - ' P i i S l T I O N ? 
Ni iMMfH nt- oRyVER A o b f c M f l TFA 

N U M B E R O F C O M T R U L WOI p o s T T l O f . S 

HtXAUUNAC 
12 

3 9 7 

W 3 
2 4 

THERMAL H v r R A U i i C I ; A T A 

REALTOR 
A V E ** A G E 

5 9 5 . 
2 H 0 . 
8 7 5 . 

1 . 1 7 7 X 1 0 
5 . 0 0 0 

7 0 , 
3 6 5 , 

9 6 0 . 
1 9 . 2 
1 5 . 1 

1 2 0 . 
3 B . 5 

0 , 0 
5 B . 5 

P H Y S I C S UATA 

F R A C T I O N O F P L I ^ E R I N c r RF , 

F R A C T I O N U F D O * F k I N a x l i i 
F p A C r i o N OF pO^ER i ' ^ ^<A()IAL 
P F A K T(J AVEkAGt- PO'vtW I'M c 

RADIAL 
A X I A L 
TOTAL 

P F A K iJA"Ar,E pLUEl^ lCE, MVT (•; 

% 
B L A N K E T , X 

ML ANKF T , X 

RF 

1 MF V 1 

<^1,5 
1 , 5 
7 . 0 

1 , 2 7 0 
1 , 3 0 0 
) , 6 5 1 
1 . 2 0 0 X 1 0 

FUEL P I N DATA 

F U E L P E L L E T n t N S i T Y , x T J I . 

D T A M E T R J L r-Ap, MiLa 
FUEL P J N BONH 
SMEARED FUEI D I - N S I T Y , PI ANAR N O M I N A L , X T . D , 
F l l F L P I N Q U T F R U I A M t T i - p , i .N 
F U E L CLAUDiNr T H I C K N E S S , M I I S 

F l l F L C L A D D l N r , C O M F U S I T I O N 
PpA^ L I N E A R pQWER I N F U E L . ^^-^FT 
AVE^^AGE L I N E A R Po^ER I N F U t l , Kw/FT 

B H . o 
0 . 0 

H E L I l J f ' 
« B . O 

O . 2 B 0 
l<i.O 
S S - 3 1 6 
1 3 . 5 

6 . 2 
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FUEL ASSF^^BLY IC-CbiC-i j,? IN ( pRF HEIGHT 0,2*? IN PIN 

FUEL AoSEMHLY OpSIGN 

LATTICE PITTM. 'N 
DucT OUT^iIu*- A I U T H A T K O S S M . A T S , T' 

D u e l I N S J I H . u I l J l H " t R . j C S F I A T a , I N 
D u e l -^Al L T H T C ^ N E S - ? , ) M 
Due ' " A l L tOk 'P J S i I i i i N 
M A X l ^ l " ' . \ i L O * i A h L E a l R t t i S T.- I'UCT >«.A|Lf 
PpAK STRFSS j N u n c i u i . ^ N E R . P S I 
N p M l N A L oTRf <,S l'^ L J N L I f f i P ^ i t f ^ , P a l 
SODlU^* GAP IJlpTrtEfcN A.iSFMf^i l E S , I N 
UNIT CELL ARFA, ^N IN 
N u M f f K Ok F i j p L P l N a h ' t k ASaE^^HLY 
S P A C E R C ' I N L F T T 
P I T C H ( T K I A N I - U I A K ) , I^ 

FUEL PIN DIAMEILR, i<-
FUEL P I N P l T r i - Z D I AMETf D 
•"•TRt SFACFK n l a M E l t R , I M 
L F N G T H OF F i i p L H U N i d L , I r i 
A f T I VE CORE Mt I G n I , L\ 
A X I A L H I AN-,f T T H i C A r n s s , I N 
A x j A L R E F i t r r O h T H I C K N E S S , I N 
P I F J 'JM I F N L J T M , I N 
Pi k Ni j f ' PUS I T jU ' J 

P a j 

6 . 5 0 e( 5 
6 . 2 9 5 
6 . 1 0 3 
0 . 0 9 b 

SS--41 o 
I h , 0 0 0 . 
3 2 , 7 6 3 , 
2 « , 3 « 9 . 

0,213 
36,6655 

531 

^^IRE WRAP 
0,3 50 
0.2b0 
1 .1 B 0 
O.OSO 

10 0,0 
32.0 
IB.O 
0.0 

32.0 
TUP 

VOLUME FRACTION.; AT htGJNiNG (iF LIFE 

FUEL AT HS.O X T.L . 0.450015 

COOLANT 
KTERASSFMRi Y GAP 

T O T A L SDDTU^-

0 , 3 0 5 P 4 5 
0 . 0 6 U 3 « > 2 

0 . 5 7 0 2 2 7 

C | A l> 
S P A C E R 
DUCT 
TOTAL STRUCTURAL 

0.105559 
o.oibooj 
0.05O199 

0.17975B 

P F L L E T - C L A D r,AP 

Su*̂  
0 , 0 
1 , 0 0 0 0 0 0 

TOTAL HEAVY M E T A L I ' ^ CURf , K R 

W F _ I G H T O F P I N r i i N I ^ L E , <^(i 

2 7 , 8 4 7 , 9 4 1 

FiiEl 
C L A D 
S P A C E R 
D u e l ( 1 0 0 . 0 T N C H S t C T i f i N ) 
TOTAL STRUCTURAL 

AXIAL REFLECTOR 

TOTAL 

50.392 
8.593 

27.6BO 

175.972 

66.672 
0 . 0 0 0 

262.644 
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EUFL ASSEMBLY TC-CH5C-1 \? IN CORF HEIGHT ().2« IN PjN 

RADIAL ^̂ lANhET ASaf̂ ^̂ LY ')ESir,N 

VULUMF FRACTluNc; AI 6tGi'J''if- ''F ITFt 

FUEL AT -̂ o.n x T.D. 

COOLANT 

i N T f e R A S S t M ^ I Y GAP 
T n T A i SODIUM 

CLAD 
SPACER 
DUCT 
TOTAL STRUCTURAL 

SUM 

0.20<:219 
0.o6<J3i i2 

0.065705 
0.003302 
O.o5ol99 

6 , 5 0 t f 5 
6 . 2 " ^ 
6 . 1 0 3 
< i ,09o 

s s - - ; i 0 
0 . 2 1 3 

3 6 . 6 B 5 i 
127 
WIRE WRAP 
0.533 
0.498 
1.070 
0.0 35 

10 0.0 

0.b0B194 

0.20600 0 

0,125206 

1,000000 
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FUFI ASSEMBLY Tt-CH3L-1 «̂, R CORE HEIGHT 0,2"0 IN PlN 

GENERAL P L A N T TA 

PO-M^Rf M A T 
C O R E A P R A N P f M E ' ^ I T 

N u M B f K HE ^*n.^i> lo . Ol 'Rt 

NUMBER OF cf QE I A I I I L I - F H S I T I U N S 
N i M o F R OF O R T V E R A ^ S t - ^ k L T F a 
NuMt^ER Of C I M I ' ^ O L ROl) p r u ^ i T T O N a 

3,150 
HpXAUUNAL 

12(P)* 
379 
355 
24 

THERMAL HyDHAIJi yL DAT « 

RFACTOf I N L F T T F M k t k A T i i P r , ( L G F 5 9 5 , 
A v t R A l ' l - T E ' ^ P F * * A f t i k L HJSE ACRtJSa k E A f T i l K , DEG F 2 B ( i . 
A V F R I - I G F R F A f i O - ; J U T I » ( T p M i - E R A T u K F , UEt ' F 6 7 5 . 
T O T A L P M c r o c ; I J I U L ^ N T n r > « . L ^ ^ / H W i . 2 o 0 x i o 

H Y - P A O 5 F L O * , y. OF I O T A I 5 . 0 0 0 
P E N A L T Y F ( J P n v E R - C ' O L T u r , W I . A N K E T , H F L . F 7 0 , 

A v E ^ A & E TF'-^ppPA l u k t R I s E A C P ' I S S C o k F » t Eb F 3 6 5 . 
M A X I M U M T E M P C R A T U R E ^ I S E A C R ' ' S S r i i R F » D F ' J F 3 e 5 . 

AvpRAbF i)kI»/crR FUEL U H T l f - T T fc MPE R A T i |P f , UEO. ^ 9 o O . 
M A X I I - U ^ ^ COOI A N T V E L O C I T Y , F T / S E C 2 6 , 5 

A V E R A G E C O R F C U U L A JT ^ / F I P C I T Y , F T / O F C 2 0 , 7 

T F H P F R A T U P E nKOP WEI r t tFN i C I ' O L A ' ^ T ANT) D U C T , D E I , F 1 2 0 , 

P R E S S U R E U R O P ACRl^aS P I N B U N D L E , P a i 7 5 . 0 

E S T I M A I E I ) R E M A I N I N I , P K F S S U ^ F : D R O P , P S I <>. O 

D I I C T D F S I G N P « t a a U ^ ^ F P c o p , P S I 7 5 . 0 

P H Y S r C a T A T A 

FRACTJO^ ' OF pOwEk I'^ C C ' P F , 1 
F R A C T I O N " F R i J i t R I N t x l A l H L A N k E T , X 
F R A C T I I J M OF piJi^ER I N R A D I A L I ^ L A N K F T , % 

P p A ^ Ttl A v E R A G t PLil^ER t N r n R t 
'<AUIAL 
A x l A l 
TOTAL 

P F A K UA'^AGE F L U E N C L , NVT TE > o . l M ^ V ) 

91 
1 
7 

1 
1 
1 
1 

. 5 

. 5 

. 0 

. 2 70 

. 3 0 0 

. 6 5 1 

.5*^0X10 

FUEL P I N HATA 

' . c . 

B b . O 
O.n 

HELIUM 
« 8 . 0 

0 . 2 4 0 
1 2 . 0 
SS-5lt> 
1 5 . S 

8 . ? o.<? 

REMOVED FROM EACH COHNtR 
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F U F L ASSFMHLY T C " C t 4 i C - 1 ^ ^ I N CoRF H E T G H T 0 . 2 ^ 0 I N P i r ^ 

FUEL ASSEMBLY npSIGN 

5,795H 
5.590 
5.352 
0.119 

SS-5ie 
1 B , n u 0 . 

< . 4 , 5 2 H . 
2 B , 3 ' < b , 

0 . 2 0 6 
2 9 . 0 9 0 6 

3 3 1 
i v l k E ARAk 

0 , 2 B ' ' 
0 . 2 4 0 
1 . 2 0 6 
0 . 0 49 

1(1 4 . 0 
3 6 , 0 
1 6 . 0 

0 , 0 
3 6 , 0 
TUP 

VOLUME F R A C T I O N S AT b E G l M ^ G I'F L I F E 

FUEL AT efl.o x T.D. 

COOLANT 

INTERASSEMKIY GAP 

TOTAL SODIU^^ 

C( AD 

SPACER 

Due' 
TOTAL STRUCTURAL 

P F L L E T - C L A O r,AP 

S U M 

0 , 3 1 o o 9 0 
i ) . l ' b 9 f ^ 2 j 

0 . 0 9 7 F 0 0 
f . . o 2 l P < B 
U . 0 7 7 5 2 3 

0 . 4 1 0 9 3 © 

0 , 5 6 5 9 1 3 

0 . 1 9 7 1 5 1 

0 , 0 
1 , 0 0 0 0 0 0 

TOTAL HEAVY M F T A L ^'^ C U R E , K f 

WEIGHT OF P I N H i i N U L E , ^ C; 

FUEL 
C l 4D 

SpACt^< 
D u e l ( 1 0 4 . 0 Ti^CH j > t C T l u ^ ' > 
TOTAL STRUCTURAL 

AXIAL REFLECTOR 

TOTAL 

3 B . 5 0 4 
B . 5 9 4 

3 1 , 3 5 9 

2 1 , 9 u e . 1 5 « 

1 2 9 . 2 B 5 

7 6 . 4 5 0 
0 , 0 0 0 

2 0 / , 7 4 1 
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F U F L A S S E M B L Y TC-CH3C-1 Xh U i CORF M E I I J H T 0 , 2 4 O I ^ P IN 

R A D I A L HlANKET ASot^HLY riFSTT^ 

VOLUME FRACTIONS AT B t G j N i N r , OF L IFE 

F U E L AT 9 0 . 0 % T . U . 

COOLANT 
iNTtRASSFMbLv GAR 
TnTAi bUOIU'-̂  

C| AD 
SPACER 
DUCT 
TOTAL STRUCTURAL 

Sir 

t). 19oOfa4 
0.069M23 

'1.063705 
0.003202 
0.077523 

5,795B 
5.590 
5.352 
0,11'> 

SS-31to 
0,200 

29.090B 
127 
wiKE WRAP 

0.4o7 
0.437 
1,070 
0,051 

10 4.0 

0 . 5 8 9 0 8 3 

0 . 2 6 5 8 8 7 

0 . 1 4 a « 3 0 

1 . 0 0 0 0 0 0 

C-IOI 



F U F L ASSEMBLY T C - C b 3 C - i i,f 1^ f O R E H E T G H T 0 . 2 6 0 I N P I N 

Gt'^ERAL PLANT D A T A 

PO-^ER. M«I 

C O R E AkkANGt««Er'T 
Nu'^HEk 0^ Rf ^S IN LLFk 
N i r ' - F R OF C o p t L A T T I C F F o s I H o N S 
Ni iMbER OF D R I V E R A a S E ^ ' B l i F ' a 
N U M B E R C'F C O M T R O L Rf'U F O S l T l n f i S 

3 , 150 
Hf X At.UNAL 

1 2 ( R ) * 
3 7 9 
3 5 5 

24 

THERMAL H>rpRAUl i C D A T A 

RpACTUR I N L E T T E M P E R A T O R F , D F U F 
A V E R A G E T E M F P R A I U P E R I . S E A L R L I S S R E A C T O R , n t i . F 
AvE^<A&E R E A C T U R U U U E T T F M H E Î  A TilRF , UF b F 

T O T A L R E A C T O P cuuLAr.i f\u*i, L H / H R 

H V - P A S S F I ' ) " , X uF 1nu\ 
P p N A L l Y FOR n V E R - L O O L U G B I A N K E T . DE"- ' f 
A V E R A G E I E ^ P F R A T U R L R I S F A C R O S S C U R F , I J E G F 
MAXIMU^ ' T E M P p R A T u R t R I sF ACROSS C i 'RF» " f cb F 
A V E R A G E O R I V F * ^ F U E L O O T I F T T f - M P F R A T u R t * (..'EG F 
M A X I M U M COOJ A'-̂ 'T V E L O C I T Y , F T / S E C 

A v E « A G f COFE COOLANT V H . ( , r I T Y , F T / S f c C 
T F M P E R A T U R E nR l lP b L T w E F N C O O l A N T AND ObC T , OEb 
P R E S S U R E D R O P A C R O S S P I N B U N D L E , P S T 

E S T I M A T E D R E M A I N I N U P R E S S U R E D R O P , P S I 

DucT DESIGN P R E S S U R E Ok(ip, Pal 

5«5, 
2M0. 
B75. 

1,2o0xi0 
5.000 

70. 
365. 
365. 
9t0, 

25.0 
1'̂ ,7 

120. 
69.t; 

(",0 
69.S 

P H Y S T C S DATA 

F R A C T I O N OF P O N E R IN C O R F , X 
F R A C T I O N OF PUI^ER IN AXIAL B L A N K E T , X 
F R A C T I O N OF PU^^ER IN K A D I A L B L A N K E T , X 
P F A K T O A V E R A G E P O W E R I N T ' I R E 

f' A D I A L 
A X I A I 
TOTAL 

P E A K D A ' ^ A G E F L o E t d t , NvT ft > o . l M p n 

91 
1 
7 

1 
1 
1 
1 

, 5 
.'=> 
, 0 

. 2 7 0 

. 3 0 0 

. 6 5 1 

. 3 5 0 X 1 0 

FUEL PIN DATA 

F U E L P E L L E T D E N S I I Y , X T . D . 
D I A M E T R I C G A P , M I L S 

F l j F L P I N p r jNp 
S M E A R F D F U E L D E N S I T Y , P I SNAP N(1MINA| 

F U E L P I N O U T F P I M A M E T E F , TN 

F U E L C L A D D I N T , THIc^NEss, "ii s 
F U E L C L A D D I N R C O M P O S I T I O M 

P F A K L I N E A R pUwtR IN FUFI , K W / F T 

AVE^<AGE L I N E A R P O W E R IN m t L , K W / F T 

T I). 

BB.O 
0 . 0 

HELIUM 
XB.O 

0 . ? e O 
1 3 . 0 
S & - 5 1 6 
13.5 
8.2 

( R l I N D I C A T E S THAT 
OF THE P t i T f R p O * 

3 S U p A s s t M B L l E S ARE REMOVED F P U M EACH CORNER 
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F U F L A S S F M H L Y TC-CbiC-< t,H IN r.(iHF HEIGHT 0.2oo IN p p j 

FUEL ASSEMBLY D F S I G N 

L A T T 

DUCT 

DucT 
DucT 
D U C T 

MAXI 
PFAK 
N Q M ] 
SODl 
U N I T 

N U M B 

S P A C 

P T T C 

F U E L 

F U E L 
WIRE 
L F N G 

A r T i 
A X T A 
A X I A 
Pi EN 
P| FN 

M Q 
CELL A k ̂  A, S N 

EF OF Fi i i^L P P - S F-Fp 
ER CONCFpT 
H ( T k l ANr,UL AH) , I 

T N r, 1 * >i F T F P . 

6.0965 
5.910 
5.66*3 
0.121 

aS-31b 
1 B , 0 0 0 . 
34,242. 
2H,430. 

0.1B7 
32.18t*2 

3 31 

WIRE WRAP 
0 , 3 0 7 
0 . 2 6 0 
I . I B O 
0 . 0 < i 7 

1 0 4 , 0 
3 6 . 0 
1 6 . 0 

0 . 0 
3 6 . 0 
TOP 

VOLUME f P A C T l l l N s A T t ^ E G l N j N r ; OF L I F E 

F U E L AT XH.C^ % T . U . 

COOL ANI 

iNTERASSEMBlY GAP 

TOTAL SODTU'1 

C| AD 
S P A C E R 

D U C T 

TOTAI S T R U C T U R A L 

P F L L F T - r U A H r,AP 
SUM 

3.300557 

0,06040b 

0 . 1 0 i 7 3 4 
0 , 0 1 7 6 8 9 
0 . 0 7 5 3 7 9 

0 . 4 4 2 2 3 5 

0 , 3 0 0 9 6 3 

0 . 1 9 6 8 0 2 

0 , 0 
1 , 0 0 0 0 0 0 

TOTAj HEAVY -^ tT f tL I N CORF, K r, 

WEIGHT fjF P j N B i i N l ^ L E . I-G 

F U E L 

Cl AD 

S P A C E R 
DuCT C104.0 T'^CH S t C T I p N ) 

T O T A L S T R I J C T U R A L 

A x l A L R E F L E C T O R 

T O T A L 

•45.188 
7 . 7 0 6 

3 3 . 7 8 9 

2 5 , 7 0 9 . 5 0 5 

1 5 1 . 7 3 0 

B f c . b B i 
0 . 0 0 0 

2 3 6 . 4 1 3 

C-103 



r U F l A S S F M B L V T L - C b i C - 1 5A IN COi-F HEIGHT 0 . 2 0 0 IM P l ^ 

RADIAL HlA'-KET AaatMbLY fiF-^IT-N 

LATTICE PITCM, IN 
DuCT Oi iTSl i 'F A I D T H ALRfi«N«; F I A I .>, , J N 
DucT I^'SluF ,JI()TH A C R M S S F L A T S , IN 
Duel -^ALL THTCl'^tSa, It-
DucT "ALL C O M P O S L T U N 

SnniMM GAP Kt,T*EFN Aj^fMHi i f S , If. 
U N I T C F L I A F P A , SU I N 
NUMBER I F F U P L P I N S P F P ^saE^BOY 
SPACER CONCEPT 
P T T C H f T R I AN^Oi A k ) . n . 
F U E L P I ^ H ] A M F T E K , I N 
FUEL PT' PJ TTH/OIANE I^P 

WIRE SPACFR nl AME lEk, iN 
L E N G T H OF FUFL H U N ^ L E , IN 

o.09o5 
5.910 
S.ob8 
0.121 

aS-516 
(>. 1B7 
i2.l«62 

\<'r 
^̂ lRE rtRAP 

0.495 
o.4o2 
1,070 
o,o3«: 

104,0 

V O L U M F FkACTUiNs AT HEGlNlNr, uF L I F E 

FUEL AT 90.0 x T.D, 

ConLANT 
iNTERASSfbl V GAP 

TOTAL SOHIUM 

Ci AD 
SPACER 
DUCT 

TOTAL sTkuciuRAL 

SUM 

I.19B725 
0 . U 6 0 4 0 o 

0.()o4Sb9 
0.003?4b 
0.075579 

O.S97o79 

0 . 2 5 ^ 1 2 B 

0 . 1 4 3 1 9 3 

1 .000000 
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I U F L A S S F ' ^ H L Y T C - L H i C - i Jh I^ roRF H E I I - H T 0.2BO IN P I 

GENERAL Pi ANT I » T i 

PO^-tF' ^*i^ 
CnPE AkPANGFMENl 
Nu'^BER (iF Prc,,S IN LOHF 
NiiMbER OF COkE L^TTICF PnsTTlONS 
NUMBER OF [ ) R T V E 9 Aas t ' -R i JF '^ 
NuMbFR OF CONTROL -̂OU r O c l U J N S 

3 , 150 
HE XAGONAL 

1 2 ( R ) * 
379 
355 

2a 

F R A C T I O N OF POWEP i f f o ^ F , x 
F R A C T I O N OF PUWER I N 4 > i 4 i . B L A N K E T , X 
F R A C T I O N OF PQWER if-i R A ( > I A I *^LAfiKET, % 
P F A K TO A V E P A G E P U ^ E R I N CURE 

RAUIAL 
Ax lAL 
TOT Al 

PEAK, D A M A G E pLUEr iC t , NvT (i > 0 . 1 "^FV) 

' - 9 5 . 
2 8 0 , 
8 7 5 . 

1 . 2 b 0 x 1 0 
5 . 0 0 0 

7 0 . 
3 6 5 . 
3 6 S . 
9 o u . 

2 1 . 5 
1 7 , 0 

1 2 0 . 
U9.2 

0.0 
^ 9 . 2 

91.5 
I , ' ' 
7,0 

1,270 
1 ,300 
1 ,651 
1,200X10 

FUEL P I N DATA 

FUEL P E I L E T H E N S I T T . X T.P. 
D I A M E T R I C G « P , "^ILS 
FuEl PIN BUNn 
SMFARfD FUEL DENSITY, P I A N A R N O M I N A L . 

F U E L P I N OliTpR OIAMEIFP, If-
F U E L C L A D D I N G T H R i - o j t s s . M U S 
F U E L CLAuniNr , C O H F L ' S I T I O N 
P F A K L I N E A R P O * £ R I N F U E L » K W / E T 
AvEFiAGE L I N E A « POWER I N F U E L , K W / F T 

% T . D . 

BB.O 
0 , 0 

H E L I U ^ 
BB,0 

0 , 2 8 0 
i a , o 
S a - 3 i 6 
1 3 , 5 

^,2 

{»•) INDICATES THAT 
OF THE OUTER pClw 

i s i i p A s s E M B L I f S ARE R E M O V E D FROM E A C H C 0 R ^ * E R 
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r U p L ASSEMBLY T C - C R i C - l xm I N C O R F H E I G H T 0 . 2 B O I N P l i l 

FUEL ASSEMBLY r p S l G f 

PoT 

6 , 5 1 « 5 
b . 3 2 i 
t ' . 1 0 5 
( ' . 1 0 ' ' 

a S - 3 1 6 
1 B , 0 0 0 . 
3 3 , 3 2 2 . 
< r B , 3 9 5 , 

0 . 1 9 7 
5 0 . 7 9 8 1 

i ^ l K t A R A P 

0 , 5 30 
0 ,2 ' ' ^0 
1 . 1 HO 
0 . 0 5 0 

10 4 . 0 
3 b . 0 
1 6 , n 

n . 0 
3 6 . 0 
TOP 

VOLUME. F R A C T I O N S AT H T G J M N R , OF LIFE 

FUEL AT HH.O X T,I.. 

ConLANT 
INTERASSFMBLV GAP 
TOTAL SODIUM 

C| AD 
SPA C E R 

DurT 
TOTAL S T R U C T U R A L 

P F I L F T . C L A U r,AP 

SUM 

0 . 3 0 « 9 0 7 
o. ; )59s io 

( ' . 1 0 5 2 3 5 
0 , 0 1 7 q 4 S 
l.JbiTH 

0 . 4 U B o 3 5 

o . 3 p ' J a 3 7 

0 . 1 H 0 9 2 B 

0 . 0 
1.OOOOOO 

TOTAi MFAVY M E T A L I ^ ' C U N E , H G 

WEIGHT (JF P I N B U N D L E , »» G 

FUEL 

Cl 4D 
SPACER 
DUCT (loa.o TNCH S E C T I O N ) 
TOTAL S T R U C T U R A L 
A v l A L REFl E C T O R 
T O T A L 

52 ,^* OB 
8 , 9 4 7 

5 2 . 7 2 B 

2 9 , H I 6 . 7 0'^ 

1 7 5 . 9 7 1 

9 4 , 0 7 3 
0 . 0 0 0 

2 7 0 . 0 4 " 
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FUFL ASSF'^RLY T C - C b 3 C - t <,^ I N CORE HEIGHT 0 . 2 r t o I N P I N 

RADIAL BLANKET A S a t M E L Y r E S I G ' . 

L A T T I C E P I T C H , I N 

D u c T O U T S I D E W I D T H A C I ^ O S S F L A T S , TN 

Dl lCT I N S I D E W H ' T M A C R O S S F L A T S , I N 

D u c T rtAl L T H i C i ^ N E S a , I F 
D u c T '^ALL C l i M P i i a l T i U N 
S O O l U " GAP B p I ^ E E N A a S F M p i I F o , I N 
U N I T LFLL Akf^A, su if> 
NUMBER OF FUFL P T N ^ R K ASSI-^BLY 

SPACER C U N C F P T 

P T T C H CTRI ANr.Ui AR) , IN 

FUEL P I N DIAMETE*-, IN 

FUEL P I N PlT^H/r'IA^'ET^k 
WJPE SPACER o I A M f T F W , I N 
L F N L ' T H I I F F U F L B U N U L E , t ri 

b,5l85 

b,32l 

0.103 

0.1 0** 

SS-516 

0,197 

36,7981 

127 

WIRE WRAP 

0,533 

0.49H 

1.070 

0.035 

10 " . 0 

VOLUME FRACTIONS AT B L M N T N T , of I I F E 

F U E L AT 9 0 . 0 I T . D . 

CpOLANT 
I N T E R A S S E M B I Y GAP 

TOTAL 50f) iUM 

o . 2 o m 9 9 

0.05*^530 

( ' , 6 0 0 3 2 9 

0 , 2 0 1 1 2 ^ 

C| AD 

SPACER 

DUCT 
TOTAL STRUCTURAL 

SllM 

O,0o5504 

0.0032V2 

0.063797 

u.132542 

1,000000 
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F U F L A S S E M B L Y TC-Ch4C-4 T^3 I N C O P E H F J G H T 0.<i4w IN PIN 

GENERAL PLANT DATA 

POwER, M,̂ T 
CDRE ARRANGEMENT 

NUMBER OF R P „ S IN CLIRL 

NUMBER of COPE LATTICF Pf.siTiuus 

NUMBER OF DPTVER AOSE^'FI IFS 

NijMbF.R Of- COFJTRUL ROD f O s l T l o N S 

2 , 9 4 2 
HE XAGONAL 

12 
3 9 ; 

373 

2<4 

THERMAL H Y D P A U L T C Obit 

REACTOR INLET itMEt kATnkj., DEG F 

AvEPAGf TEMPpRATliPt R(Sf Al-RoSS RFAcTi iF , DEG F 
A V F R A G E R E A C T " R OUTLET TfMPFRAT1 iRE, DEC F 
TOTAL R F A C T O P C U U L ^ ' M T F I H W , L H / H R 

bv-PASS FLOW. X oF T O T A L 
P F N A L T Y FriR H V E R - C O O L I N G R I A M K E T , DEG F 
AvERAGf TEMppRATuPE RJsF ACROSS CoRE, DfU F 
M A X I M U M T E M R P R A T H R E F I S E A ( P O S S C O R F , DEG F 
A V F R A G E DRlVpR FUEL L ' O T L F T T t MPf. R A TI IRE , DEG F 
M A X I M U M Cooi A N T V E H ' C I T Y , F T / S E C 
AvE><AGe CORE COULAM v f i p c l T v , F T / S F C 
T F M P E R A T U R E nPuP b t T w t f - N C O O L A N T A N H D I C ' , DLG F 
PRESSURE DRI^P A C R O S S ^IN RMNDLE, PST 

E S T I M A T E D REMAINING PRESSURE DROP, PST 

OucT DESIGN pREasuht I'pop, Pal 

5-»5. 

2B0, 

B75. 

1 ,177x10 

5,000 

70, 

365, 

3te5. 

9o0. 

25,6 

20,1 

120, 

7*̂ ,0 

0.0 

75,0 

PHYSICS DATA 

F R A C T I O N OF D U ^ E R I N I O R F , % 
FRACTILIN OF PDWER Î ' AxlAi BLANKET, X 

F R A C T I O N OF POSTER J N K A I T * L B L A N K E T , •/ 
P F A K TO A V E R A G E POI' .ER I N CURF 

RADIAL 

AXIAL 

TOTAL 

PFAK DAMAGE FLUENCt, NVT ft. > 0.1 M F O 

91 
1 
7 

1 
1 
1 
1 

. 5 

. 5 

. 0 

. 2 7 U 

. 3 0 " 

. 6 5 1 

. 4 B 0 X 1 0 

FUEL PlN DATA 

FUEL P E L L E T r»ENsiTY, x T.D. 
D I A M E T R I C G A P , M U S 
F U E L P I N B O N H 
S M E A R E D FUEL D E N S I T Y , PLA^'AR N O M I N A L , % T.U, 

FUEL PIN OUTFR D J A M E T E P . TN 

FUEL CLADOINT, T H I C K N E S S , MILS 

FUEL CLADDINT, COMPOSITION, 
PFAK LINEAR POWER 1N FU E L , KW/FT 

AVERAGE LINEAP POWER IN FU E L , KW/FT 

B B . O 
n.o 

H E L I U M 

"^B.O 
0 . 2 U 0 

1 2 . 0 

S S - 3 1 0 

1 3 , 5 

8 , 2 
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FUFL A S S E I ^ B L Y TC-Cci'^C-' i "̂  3 I .'J C'iRF H F J G H T 0 . 2 4 0 I N P I N 

FUEL A S S E M B I Y n r i I G N 

5 , o 7 1 7 
5 , 4 B O 
5 , 2 5 2 
t ) , 1 1 7 

SS-310 
1 B , 0 0 0 , 
3 4 , 2 6 " . 
2 B , 2 7 0 . 

0 . 1 8 0 
2 7 . 8 5 B 7 

331 
WIRE WRAP 

0 . 2 8 ' * 
o . 2 a o 
1 . 1 8 « 
(» . 0 4 4 

10 0 . 0 
3 2 . 0 
i B . n 

0 , 0 
i 2 , 0 
TOP 

VOLUME FRACTIONS AT B b G I ^ i N r ; OF L I F E 

FuEl AT Bf t .o X T . L . 

CofH ANT 
U T E F ASSEMBl y GAP 
TtiTAL SODIUM 

C| AD 
S P A L E K 

D u d 
TnTAL STRUCTURAL 

PFLLET-CLAD GAP 
SUM 

0 . 3 0 16 13 
0 . 0 o "J 5 1 3 

0 . 1 0 2 1 2 5 
0 . ) l B 2 O O 
0 . u 7 f̂  1 0 6 

0 . 4 3 5 3 7 6 

0 . 5 6 6 1 2 O 

0 . 1 9 B 4 9 B 

0 . 0 
1 . 0 0 0 0 0 0 

TuTAl HEAVY ME;TAL IN C U R F , KG 

WEIGHT OF PIN u,|NDLF, KG 

F U E L 
C L A D 

S P A C E R 
D U C T ( 1 0 0 . 0 TNCH SfcCTIfiN) 
TOTAL STRUCTURAL 
AxIAL R E F L F C T U P 
T O T A L 

? 7 . 0 2 , i 
6 , 6 2 2 

2 9 . 1 0 ^ 

2 0 , U 5 9 , 7 l 2 

1 2 9 . 2 8 6 

7 2 , 7 5 ' * 
0 , 0 0 0 

2 0 2 , 0 4 0 
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FUFL ASSEMBLY TC-CB4C-0 \? IN C^RE HFIGHT 0.240 IN k I PJ 

RADIAL BLANKET iSSEMbLY r-fSiG' 

L A T T I C E P I T C H , IN 

DucT OUTalDF * i r M H aCi-ORs FLATS, IN 
DUCT INSIDE WIDTH ALki,ss F I A T S , IN 

DucT WAlL THTCKNE SS, IN 

DUCT WALL coMPosiTior' 
SODlUM GAP Bf-TwEEtj At-SE^MjIES, IN 
UNIT CELL APrA, SU IN 
N U M B E R OF F U F L P I N S P E P A S ^ F M B I Y 
S P A C F R C O N C E P T 
PjTCH (TRI ANr,ULAR) , ir. 
FUEL PIN DIAMETER, IN 

FUEL PIN P I T C H / D I A M E T E F 

WjRE SPACFR DIAMETER, i (i 
L F ' J G T H (IF FUpL B O N U L E , Its 

5 , 6 7 1 7 
5 . 4 B 6 
5 . 2 5 2 
0 , 1 I 7 

SS-516 
0 , 1 B6 

2 7 . 8 5 B 7 
127 
WIR£ WRAP 

fi.45B 
0,4 20 
1.070 
0.030 

10 0, 0 

VOLUME FRACTIONS AT ttGU'iNf, Hf LiFF 

FUEL AT 9n.o x T.D. 

COOLANT 

iNTERASStMblV GAP 
T O T A L SCH^ IUM 

Cl AD 

S P A C E R 
DUCT 

T O T A L S T R U C T U R A L 

SUM 

).I97ibl 
-'.'>64S13 

0.06405P 
0.003219 
U.078106 

0.59.^9S2 

0 , 2 6 l D 6 a 

0 , 1 4 5 3 8 « 

1 . 0 0 0 0 0 0 
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rUFt ASSEMBLY T c - L b 4 C - ' j ^3 IN CllRF Ht IHGT 0 , 2 6 0 IN P I N 

GENERAL PLANT DATA 

P O A E M , M^T 

CoPt APPANGFMFNT 

N U M B E R OF H'O^IS K I C^RF 
NijMbER C'F COPE L A T T I C E P 0 S I T l 0 ^ S 

NUMBER C'F DRiVER A a S E M k l i r a 
NUMBER Of- C O N T R U L Rt D P O F I ' I U ' I S 

2 . 9 4 2 
HFXAGONAL 

12 
397 
W 3 

24 

THERMAL HyoKAULic CATJ 

PHV&TCS DATA 

F R A C T I O N OF P O ^ E ^ I N i ( IPP , % 

F R A C T I O N OF PUWER I N A U A I B L A N K E T , % 

F R A C T I O N OF POI^ER I N ^ A D T A L B L A f j K E I , % 

PpAK T[i A V E P A G E RO'^'ER TN Ci'Pfc 

RADIAL 
AXIAL 
T O T A L 

PEAK L'AMAGE F L U E N C L , ^ 'VT ( t > o . i M F V I 

595. 
2B0, 
f*75. 

1 ,177X10 
5,00 0 

70. 
365. 
3o5. 
9oO. 
22,2 
17,5 

120. 
54.4 
0.0 

54.4 

91 
1 
7 

1 
1 
1 
1 

, 5 
. 5 
. 0 

, 2 7 0 
, 3 0 0 
. 6 5 1 
, 2 7 0 X 1 0 

FUEL PTN DATA 

FUEL Pf I LF T nENSn *, X T.n. 
D I A M E T R I C G A P , MILS 

F u f l P IN HONn 
S M E A R E D FUEL D E f ^ s n v , F I A N - ' - P NOMJNAJ , 

F U E L P I N O U T F R D I AI IE I F R , I N 

FijEL CLADDlNr; THRKiNt -ss , M 1 | S 
FUEL LLADDINT. COMRUSJ T̂l)̂ ! 
PpAK LINEAR pOwER iN FUEL, K^/FT 
AvEFiAGE L I N F A P F'O'-tl' ! N F U t l , Kv^/k l 

X T D, 

8 6 . 0 
0 , 0 

HtL lUM 
BB.O 

0 . 2 6 0 
1 3 . 0 
S S - S I b 
1 3 . 5 

B.2 
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f U f L 4 S S F ' ^ « L ¥ T C - t t W L - j X? P i C t l f t H t J H i , T ii,P<^<^ I N P U-

L A T l I C f c k J T f H . l " l 
U i i f T P ' l T a i n p .v iDTH i ( ^ r - ^ s F I A T S . ) Ĵ 
Dl 'C T i ^ , S U ; ^ w l u T u - C r ' n g c f. i A T S , I N 

0 \ \ r l W A L L r r i T i ^ - i ^ t S o , I ^ 

M i x i ' ^ ' U M ALL i uiA^iLf- s > i « H s s ]"' p i i r r .•<ALL 

b p n l n " ' f,AP f - p T v f - t r A h s f ^ m U t , TM 

SPALfef^ CUNCLoT 
P T T L H ( T W I ANr,iJL A p ; , J > 

f - l lEL ^ ^ I ^ f ; l A^fc T E k , I N 
F-lif-L t^T.^ P I r r H / L ! l * " t U f. 
w t K t S P A C f R n I 4 ^ H ^ ^ ^ , JM 
t pHf r n tiF FMpL «ON. ,L t . I f 
A f T 1 vt- C if-E Mf I(>^^' » I 'I 
A x I f L B L * * J i * f T TH [ C ' * ^ ^ S c , T< 
A x I ^ L w f F I t^T^•'^^ i H l L K N f S ? , , TN 
P| f N u ^ I E ^ C T H , I N 

P| ^Mt\f P n S I T T l J N 

H b ] 

0 , 10 7 

1 *̂  , U I. ' 1 . 

^ « , 1 7 h , 

w I K t wi^AF-

0 . ^ 0 7 

1 , 1 H vy 
I ) , 0 ii 7 

1 1 ) 0 . 0 
<.<?.(P 

( t . O 

<>£ .0 

T l i P 

V O L U M F Ft<ACTIu»i<; AT 4 t L - I ' , i i . . r - i F L t F f 

F U E L A T d s . o j ; T . U . 

CpftL ANT 
l \ i T f c P A S S t ^ B L v L-A^ 
T O T A L s n t H t " ' 

Ci i'J 
SPAULf* 
D U C T 

T [ i T A l S T K i l C T i i K A L 

^ ' F L L E T - C L A U r.AP 

S U M 

0 , 3 0 5 5 4 7 

0 , 0 fa V 6 ** 0 

U . U ) « b ' ' 4 
0 . 0 1 7 f t b 4 
0 . a b 7 l 1 1 

( ' . a a b S ^ b 

0 , U i U O l i' 

0 , 1 ^ ' ' b S ^ 

0 , 0 
1 , 0 0 0 0 0 0 

i g T A i MtAVV M t T A l n - L t ' ^ ^ l - , Kr: 

FUEL 
C| AL ' 

S P A C t K 
OUCT ( 1 0 0 , 0 T '̂JCM S t C T l r U J ) 
TOTAL STWUCTMRAL 
A x l A L F E F L E C T O W 

T O T A L 

r . ' j o ' ' 
? 8 . e i 8 7 

^ a , o n , 7 ' J ^ 

1 5 1 , 7 5 1 

7 v . ^ a 7 
0 . 0 0 0 

? 3 1 . 2 7 e 
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FUpL A S b F ' - ' h l Y T C - L H ^ C - J t,? i H Ci't^F N t l H C T 0 . 2 O 0 I N P1 iJ 

RADIAL ' ^ l A N f F I /sSbfcf-DlY P t - S i r - N 

l A T T l C F P I T C H . i>^ 
DLJCT ' I D I S I O F ' ^ I O T h A C ( - f b S »• L * T S , T 
u n c i I N S I D E w I u T h ACk^li<;s F L A T S , I N 
D|iCT WALL T h T C K N F f c a , ] i 
DIICT WALL C f ' " P U S n i ( » N 
b n O l l i ^ RAP bpT ' . 'EL^ ' A b S F ^ ' R L l E o , TN 
U N I T L F L L A P ( . - A , st^ I N 

NllMBf P ( F F i J f L PiN.S Pf p ASoE^ 'H tY 
S P A C E K C l 'NCEpT 

P T T L M ( T R J A N r . U L A k ) , IN 

FtiEL F'JK D l A M t T t R » I N 
E L I F L P I N P I T r ^ / O I A r - t - Tt P 

i^/T^E &PACt '< n l A ^ - f c T t K , TN 
L F N f j T h OF F U r L H U N u L t , Ih 

fe.obbs 

S . b b « 
0 . 10 / 

! s b - 5 1 b 
0 . 1 « 7 

41 , 8 9 i ? 
1<>7 
t - IHk WKAP 

0 , 0 9 5 
o,ati 
1 , 0 7 0 
0 . 0 3 ^ 

1 y 0 , 0 

V O L U M F FF.ACnUh<5 AT H f O I N T N G I'F L I C E 

F U E L AT ^ o . r . % r , [ j . 

C O O L A N T 

I N T L K A S S E ^ - H L V OAP 

T O T A L S I I J U I U M 

i ) . < f 0 0 5 o l 
O,CbO6H0 

0 , b O i ^ 0 7 

O . p o l ^ K O 

CL*f> 
&PALf E 
HllCT 
T O T A I . S T R U C T U R A L 

O . O b - J l O b 
0 . 0 0 3 ? / S 
O . O b / 1 1 I 

O . l i b ' s b ^ 

1 . 0 0 0 0 0 0 
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E U F L A S S t i ^ B L v T c - C B a c - u ^? Ir> CORE n t l C H T o , ^ H o ] N P I N 

GtNfcRAU E-LANT D A T A 

CfiRfc AtvPANCF M E . J I 
N ( i M » f K LJE K O W S I N LOHI-

N||M6Fh( (iF C D P E L A f l l C * - PPS J T ItJNS 
N | i " 9 t R flF O P t v t R Ai>J>H-Hl IE- ' ' 
NyMBFR (jF C H M T I ^ U L ^[i>i P f t j t T l u N S 

hi; X A G U N A L 

l ^ 

THfe"«HAl Hyr jKAUl T (. UA I A 

^ / E » . 
1 . 1 7 ' X 1 0 
5 . 0 0 0 

4 o 5 . 
. 4 R 5 . 

ObO . 

1<».? 
' 5 . 1 

If^O, 
i « . S 

0 . 0 
3 ^ . ^ 

P H Y S T C J ' i-'ATA 

F P A C T I O N flE pb^ fcK i'x. C f ' R E , '< 
F R A C T I ( ! N U F pU-xtR I ' - A x l A L f ^ L A N K F T , % 
E W A C T I O N OF p U r t f k I N k A ( U A i " L A N K F T , X 

P F A * ' T O A V E R A G L P U I ^ E R T N r i ' P t 

R A D I A L 

A X I A L 

TOTAL 

PfrA^ nAi-iAGE F l i i E N C t , h v r fE > 0 . 1 •••'Fv) 

''I 
1 
7 

1 
1 
1 
1 

. 5 

. s 

. 0 

. ? 7 0 

. ^ 0 0 

. b S l 

. 1 a o x i o 

FUEL P I N DAT A 

FllF.L P E L L f T n t ^ ' ^ n ' r X T . D . 
D T A H F T P I C OAp, M I L S 

E D E L R J N BUNp 
SMtARED E u t l O f c N & l ' V , PI tN f tR N l l M l f j a i , % T , D , 
F I I F L P I N OUTpR U J A f ' t T t R , yN 

F U E L CLAUDlNr, T H I C K N L S S , M I L S 
F U E L LLADoiNr, cuMPusitTOM 
R p A ^ L I N E A R plit<.eR I N F | i f | , k w / F T 
Ay/gkACfc L I N f - 4 K PpiNFE I N m t L . k ^ / p T 

H h . O 
0 . 0 

M t L I U ' ^ 
fc«.o 

0 . 2 6 0 
ItJ.O 
5 !>-310 
1 3 . 5 

C-114 



M J M . ASbE '^HLv K - C H ' J t - i ^? I ' I f f iWF M t l G M l 0 . ? o o i^ P l ^ 

FUEL Ab; jF ' 'F ,LV O p S I b ' ' 

P S I 

P| f N i i M L E N G T n , 
P| F •''0^^ PUS I T Tti f . 

b , 1 0 3 
0.0<»fc 

5S-31» 
1 H , 0 0 0 , 
3?,7«5, 

0.1P7 
36,S0bl 
331 
k̂ IRt WRAP 
0,330 
o,?ao 
1 ,lf 0 
o.oso 

10 0,0 
4̂ .0 
1".0 
0.0 
3?,0 
TOP 

VOLUME FRACTIONS; AT hLGÎ .̂ ^̂ , 'tF LIFE 

FUEL AT H ^ . O % T . L . 

COOLANT 
i N T t HASSEMBi y t^AP 
TPTAL sni.MUf 

CL AD 

SPACER 
DUCT 
TOTAL STRUCTURAL 

PFLLET-CLAO r-AP 

SUM 

o . 3 o 7 - ? ' 3 a 

0,oe.«»7bS 

U .1OoObO 
0 , 0 1 ^ O « 9 
o . 0 « j ' 3 « 7 b 

o . a S ^ . f 5 b 

o . ^ b M l * * 

0 , l 8 0 6 i J b 

o.n 
1 . 0 0 0 0 0 0 

TOTAl^ hEAVY MfcT iL I N CUKF , KG 

WEIGHT OF P I N HiiM-'LE , KG 

FUEL 
CL AU 
SPAC&R 
DuCT ( 1 0 0 , 0 T'^CH bE.CT ( ( i f ^ 
TOTAL STRUCTURAL 
AXIAL REELECTUR 
TOTAL 

s o . 3 9 a 
6 . 5 9 3 

? 7 , b 8 6 

^ 7 , b U 7 . 9 a l 

1 7 5 . 9 7 ^ 

« b , 6 7 2 
o.oou 

2 b ? . 6 4 4 
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FUpL A S S F ' ' 1 R L Y T C - C b i J l - u I ? r - LO»F M L T G M T O.^^O I N P I ,-J 

R A D I i L H l A N K F T A S b t " H L V r-FSTG'-

L A T U C E R I T C H , I N 

D U C T I ' U T S J D E • V I U T H Af . t< i ,s j , F I A T S , T 

DuiCT I N S I D E w J ' j T h ACRl 'SS F L A T S , I N 
DuCT i-.Al I T H j C X N E S i J , I ^ 
OuCT w A i L C P M R U S I T I U N 
S p D i U ^ GAP H p T f E E M ASSf f^RI l E S , TM 
U N M CE.LL A P p A , SI . I N 
N I I M B E W ( I E E U F L R I N S REP A SSF r.Hi.. y 

SPACFK CUNCEpT 
P T T C M ( T R I A N f J J L A k ) , I N 

FUEL PTN' D U M E I L H , I N 
F U F l R I N P I Tf H / U l AMt Ti-p 
WIPE SPACER n lA f ^E I t R , I N 
Lp f iGTM OF FUprL HUNULt , I N 

<->.;>95 
b , 1 0 "4 
0 . 0 9 b 

S S - 3 1 f c 
L', 1 o 7 

4 b , ^ 0 5 l 
1^7 

»^IRb «RAR 

0 . 5 5 3 
0. /4 9 b 
1 , 0 7 0 
f> ,0 45 

1 0 0 . 0 

VOLUME F R A C T I O N J ; A I H t G l N i N f , iF L I F E 

FUEL AT 90.0 X T.D. 

COOLANT 

iNTtPASSEMHiV GAP 
TOTAL SUDIUM 

Ci AP 
SPACER 
DUCT 

TOTAL STRUCTURAL 

0.?03?1b 
0,0S97oS 

O . U b P O r ' ' ' 
0 , 0 0 3 3 l > * 
u , L 5 o U 7 b 

O . b l 1 1 9 5 

0 . ? b « ? 9 6 l 

0 . 1 2 5 8 2 4 

1 . 0 0 0 0 0 0 
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F U F L ASSEHhLY TC-Ce-^L-u xh I'' CORE H E I G H T <,,i4(, IN piN 

GENERAL R| ANT r AT A 

Powtp, y>.7 
CORE ARRANGEMENT 

NuMHFR OF Mfli^S I ' i Cl /Kf 

NuMbF*^ i ' l- CDPE" L u ' l J C t F o s I T I O M S 
N y M b f R OF D P T V E R A o S E ' - ' t - L I F S 
N u H b F k pF L'" inTKJL ^Mu P i l ! , | f 1 i l N S 

3 , ISO 
HFXAGIJNAL 

1 2 ( R ) * 
3 7 9 

3 5 5 
^ 4 

THERMAL HynPA'J l TC f'A T i 

R F A C T 
A v F R A 
A V F R A 

T O T A L 
b y - P A 

P E N A L 

A V E »* A 

AvF R A 

MA X !• ' ' 
A V E •̂' A 
TpMPF 
PpFSS 
fc S T I M 

Ducf 

UW I N 
V,f TE 
GE RE 

Rf AC 
SS PL 
TY 
Gf 

r.E 
u-^ 
GE 

FO 
Tf 
TE 
UU 
CO 

Cl) 
K f iT ' j t ; 

A T F f) 

nF«;iG 

LET 

ACTI ' J 
T l ip 
0 . - . 
R nv 

>ii3r R 

J ^F '^ 
" L A N 

RE C 
E r.K 
R(,p 
WF uA 
N pR 

TE'' '^^cR* TuK f - , OEG F 
A lN i -T r r , s f ( iCk . 'SS REACTOR, 

Tf. M P E M A T I I R F , D F G F 
' « / H H 

O t G F 
K D U T L F 1 

L i l i ' L "'•>'' Fi f i i / , 
% i iF T M T A I 
t f v - C u 

5 9 5 . 
2 H 0 . 
8 7 5 . 

1 . 2 6 0 X 1 0 
5 . 0 0 0 

7 0 . 
3 b 5 . 
3 b S . 
9 e O . 

^ 6 . 3 
£ • 0 , 7 

1 2 0 , 

7 5 , 0 

0 . 0 
7 5 . 0 

P H Y S I C S f 'ATA 

F p A C T l P N OF pu^-'ER J N r n ^ - F , 'i 
F p A C T l p N flF p O A t K i n A x l A I H L A N K E T , % 
F w i C T l O N ijt^ pfi-^ER I ' ' ! K A U T A L B L A N K E T , % 
PpAK To AVERAGE f^U-^'tt^ p . rj Ui 

R 41; I A L 
A X I A L 
TOTAI 

P E A K L J A M A C E F L U E N C L , N V T fE > O . l Mf;V) 

91 
J 
7 

1 
1 
1 
1 

. 5 

. 5 
, 0 

, 2 7 0 
. 5 0 0 
. 6 5 1 
, / i «ox i 0 

FUEL P I N DATA 

F U E L P E L L E T H E N S I T V , % T . O . H B . O 

O T A ^ ' E T P I C G A P . ^ I L i i 0 , 0 
FllEL P IN BUNr> HELIUM 
S M E A R E D FUEL D E N S I T Y , P L A N A R N O M I N A I » % T . O . 8 8 , O 
F U F L P I N OUTrR DlAMtTEP» IN 0,240 
F U E L CLAUoiNr. T H I C K N E S , ^ , M U S I 2 . O 
F U E L C L A U O I N P C U M P U S I T T T I N s s - j i b 
PE;AI^ L I N E A R pQixER I N F U E L , K « / F T 1 3 , 5 
AVERAGE LINEAP »UI^E^< IN FUEL, KW/FT «.2 

* tRi I N D I C A T E S THAT 3 SHrtAssEMBLIFS APE REMOVED EpuM EACH CC)H'>'tR 
OF THE OUTF.H pOw 
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ruFL A S S F M H L Y Ti-Cfcuc-'i ]̂h I N C O P E H E T G H T U.240 I N P I N 

FUEL AbSE^'BLV r^pSIGu 

LATTICE P 1 T C M » i ^ 
DuCT OUTSIDE •^IL^TH AC^•OSS •-L A T S , JN 
DucT INSIDE ^IDTH ACPI:J,S FLATS, IN 
DUCT WALL THTCKNESS, }H 
DuCT i*AlL CGMPOSITIUN 
MAXIMIJM ALLOWABLE STRESS TN UUCT *•'A | L, 
PpAt« STRESS TÎ  DDL T COPNEP, PSI 
NOMINAL STRESS IN DUCT CfiPNE'̂ '. PSI 
SODIUM GAP BpTwtEN AaSFMBllFS, JN 
U N P CELL APpA, bU IN 
NUMBER OF FUFL PTNS PER ASSEMBLY 
SPACER CONCEPT 
PJTCH ( TRIANr.ULAR) , IN 
F U E L P I N O H M E T E R . I N 

F U E L P I N p i T f H / D i A ^ ' ^ T E P 
iNTRE S P A C E R n IAMETLR, I N 
LfNGTh (jF F U F L B U N L ^ L E , l-i 
ACTIVE CORE HEIGHI, IN 
A x l A L BLANKET T H i t i ' N t S R , TN 
AxTAL R E E L E C T U R THU:KMf. i ,S, TN 
Pt ENUM IE N G T M , I N 
P|ENUM P U S I T T O N 

PSI 

5 . 7 4 0 6 
5 , 5 9 0 
5 , 3 5 a 
0 , 1 1 9 

1 H , 0 u 0 , 
3 « , 3 ^ 8 . 
^ f * , 3 « o . 

0 . 1 9 1 
? B . o a O a 

341 
wIKE /<RAP 

0 . 2 8 ' ' 
0 . 2 4 0 
t . 2 0 6 
0.041' ' 

1 0 4 . 0 
3 6 , 0 
1 o.O 

0 , 0 
46 ,0 
TUP 

VOLUME FRACTlf iNi ; A l BLGlN iNr , OF L IFE 

F U E L AT 8 8 , 0 X l . D . 

COOLANT 

iNTtRASSEMBlV GAP 
TOTAL SOUIUM 

C| AD 
SPACER 
DUCT 

TpTAL STRUCTURAL 

PFLLET-CLAD r,AP 
SUM 

0,31773? 
0,064009 

0.u9M3uh 
0.i'2l9ai 
0,07 702b 

0.419103 

0.38^72? 

0.19617 5 

0.0 
1 . 0 0 0 0 0 0 

T U T A I H E A V Y M E T A L IN CURE, K G 

WEIGHT OF PIN BUNDLE, KG 

FuEl 
Cl A O 
SPACER 

DucT ri04,0 jNCH SLCTloNi 
TOTAL STRUCTURAL 
AXIAL REELECTHR 
TOTAL 

4 8 . 5 0 4 
H.b9a 

3 1 , 3 5 ^ 

21 , 9 0 b . 1 5 4 

1 2 9 . 2 8 5 

7 8 . a b 6 
0 . 0 0 0 

2 0 7 . 7 4 1 
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E U f l . ASSEMBLY T L - C B 4 C - i ^fe I N CORE HEIGHT 0 . 2 4 ( ) I N P I N 

R A D I A L BLANKET A S S E ^ B L Y i . 'ESjr .N 

L A T T I C E R I T C H . i'^ 
DucT OUTSIDE vv 101 h A C ^ L S S F L A T S . I N 
DucT IMSIOE »,H'TH ACROSS FLAIS, IN 
OiiCT t^Al L T H r C f N E S S , p , 
DucT K-AIL C I I M P D S I 1 l u N 
SoDlUf^ GAP B F T ^ E E N A 6 S F f ' B l IE 6 , l'^ 
U N I T CELL A F F A , SU I N 
NuMdER OF F I I F L P I N S Pf P A P S E ^ h L Y 
SPACER CUNCEPT 
PJTCH (TRIANr.ULAR), IM 
FUEL FIN OIAMETER. IN 
FUEL PIN PITCH/OIA^ETEP 

w T R t SPACER n T A - ^ E T E R , JN 
LENGTH OF FUpL '3UM' I E . I N 

5 . 7 8 0 8 
5 . 5 9 0 
5 . 3 5 2 
0 , 1 19 

S S - 5 1 6 
0 . 1 9 1 

2 8 , 9 U 0 4 
127 
».IRE i^RAP 

0 . 4 b 7 

0 . 4 5 ' 
1 . 0 7 0 

0 . 0 3 1 
1 0 4 , 0 

V O L U M E FRACTI0N<5 A l B L G l f J j N r , OF l I F t 

F U E L A T 9 0 . r x T . D . 

COOLANT 
I N T E R A S S E M B I y GAP 

TOTAL SODIUM 

C| AU 
SPACER 
OuCT 

TOTAL STRUCTURAL 

SUM 

0,197083 
0.064989 

0.064 03b 
0,00321» 
0.077926 

0 . 5 9 2 7 4 7 

0 , 2 b ^ 0 7 ^ 

0 , 1 4 5 1 8 1 

1 , 0 0 0 0 0 0 
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FUEL ASSE' ' 'BLY T ( , - C B 4 C - u 4h ' N Ci'RE H f . i r , h r u . 2 b - ' I N P j N 

GENE k A L P i ANr r » T A 

P O W E R , M , I T 

C n P t AppANGf ^.F.^, I 
Ni jMHtR (iF R L M S fN L.UPP 
N U M B E R D F C O P E L A T I I C ' - p p s i T i u ^ i s 

NuMBf-R PF O i - y V f ^ A b S f ' r i l l F ' ^ 
NuMbEl^ DF C l l v i l H O l FUC P f i S T l l M N S 

3 , 1 5 0 
^̂ F X Abi),M«L 

I ? ( P 1 * 
3 7 9 
^ 5 5 

T H E R M A L H r P ^ A ' M j C O ^ T A 

S9':, . 

f<75, 
1 . 2 6 0 X 1 0 
5 . 0 0 0 

7 0 , 
i b 5 . 
3 o 5 . 
9 n 0 . 

^ 5 . 0 
I ' ' . ? 

1 2 0 , 
6 9 . 5 

0 . 0 
6 " . 5 

P H Y S T C S D A T A 

F B A L T I I I N U E D U » ^ E R I N m ^ F , % 

F p A L T J U N Of- pf iwEK I N A x l A l B L A N K * : ! , % 
E P A C T I O N O F R O W E R I I V K A I ' T A L b L A N K F T , v. 

PpftK T i l A V E R A U E VL\*'t^ lU r < i " ' t 

R A 0 I A L 
A X I Al 
T O T A L 

P F A K D A M A G E FLUENC^ , .̂ vT fE > 0.1 ^Fv) 

91 .5 
1.5 

7,0 

1,?70 

1.300 

1 ,651 
1.270X10 

FUEL PIN DATA 

FuFL P E L L E T O E N S I T K , X T.o. 
DTA'^^ETRIC G A P , MIL^S 
FUEL P J N HGNH 
S M E A R E T I F U E I O t " l S I T r , PLANAR N I I M I N A I , 

F U F L P I N OUTpR U I A M t f i R , lu 
FUEL CLAODINP, THIC^NE.3S. MILO 
FUEL CLAUDINT. L O M P U S I M D M 
PpAK I I N E A R pOwER I N F U F L , K W / F T 
A V E R A G E L I N F J R P o w t R I N F U E I , K / J / F T 

* U\' 

88,0 

0.0 
MEL I'I'" 
^H.o 
0,2!r>U 

13,0 

SS-410 

13.5 

8.2 

* tRl I N D I C A T E S THAT 3 SORASStMBLIFS APE RfcMoVED ^ROM E A C M CORNER 

OF THE OUTER R O " 
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FUFL ASSEMBLY TC-IR-4L-U 5^ I N Cope H F I G H T 0.2bu I N P I N 

FUEL A S S E M H L Y P F S I G N 

L .ATTILE P I T f u , U 
GUCT UUTSIDF - . l U T h A L ^ U S S H A T S , r< 
DucT I N S I D E ^ . I ' J I H A C F M C S F L A T S , if< 

DuCT WALL T H j C K N t S o , p 
Due T rtAl L C n , * ^ i ! 5 l I j O N 
M A X I M U M A i L P , ^ i r t L t oT-v^-^S J N M J C T I*.A| 
PEA-K S T K E S S T N 0 " l ^ L i j p M f . R , P S I 

N O M I N A L S T R P C ^ S I N L U C T I I I P N E K , P S I 

S o D l U M GAP M f r T r t t t N AS5PMHI l E S , JN 
U N I T C E L L A R F A , S U L N 

NiiMHER OF F U F L P j N b Pl -p i S S E M H L Y 
S P A C E R C O N C E P T 
P I T C H CTRI ANT.UL AF J , p, 
F U E L P I N D I A M E T E > V , pi 
F U E L F I N PITpM/oI Â 'E it C 
w t P E SPALEf^ i ^ l A M t T t R , JN 
L F O G T M fiF f U F L H U N O L t , p 

A c T l v E CUKE w E p j H T , p 
A y l A i I 3 L A N ' ^ F T T H I C K N E S S , 1'-' 

A y J A L REE lECT iJR T H l L K > , f S s , I N 
P | F N u M I E N G T M , I N 
P L E N U M P U S I T T U N 

L, Ps! 

6.0H35 
5.91 0 
•^-.bbrf 

0.121 
SS-310 

1 H , 0 U 0 , 
34,242. 
2H,a50. 

0.174 
32.0510 

331 

>^IRE WRAP 
0.307 
0.2fa0 
1.180 
0,047 

104.0 
36.0 
16.n 
0,0 

36.0 
TOP 

VOLUME F R A C T I O N . ; AT B t G l N j p . r , OF L I F E 

F U E L A T 8 f l . i l I T . U . 0.444127 

C O O L A N T 

I N T E R A S S E M H L Y '.AH 
T O T A L S O L J I J M 

0 . 4 0 1 8 4 3 
0 .05o ' ^8 fa 

0 . 3 5 6 2 2 ' ' 

Cl AD 
SPACER 
DUCT 
T O T A L S T R U C T U R A L 

0. 104 1 78 

0,0 1 776S 

0.0 7-37 0 1 
0, 197644 

PFI L E T - C L A D r,AP 
SUM 

0,0 
1,000000 

TOTAI HEAVY METAL IN CORE, KC, 

WEIGHT OF PIN HUNDLE, M, 

?5,709.-505 

FUEL 
Ct AD 
SPACER 
Duel (104,0 TNCM SLCTlpNi 
TOTAL STKUCTURAL 

A x l A L R E E l . E C l i ' K 
TOTAL 

4 5 . 1 8 8 

7 , 7 0 o 
4 3 . 7 8 9 

1 5 1 . 7 3 0 

8 6 , 6 8 3 
0 , 0 0 0 

2 3 8 , U l 3 

C-121 
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FUFL ASSEMBLY T C - C b a C - o ^ ^ I N CCVE 

R A D I A L B L A N K F I A S S E M F - L Y I'tSlG' 

L A T T I C E P T T C H . I N 
DucT U U T S I D F « I D I H A f O S " ^ F L A T S , T 
DijCT I N S I D E W I D T H A C ^ n s b F L A T S , IM 
DucT « A L L T H T C K M E S O , I ' 
D u f T * A I L C O M P I ' S I T I O N 
S n n p l M gAP HpTwEfcN A S > F ' 1 B | I E S 
U N I T C E U AWfri, su In 
N u M H E F OC F U F L PlN.i Pr.P iSSE'^ 
S P A C E » < C O N C F P T 
P J T C H (TRJANpUl AH ) , 1,' 

F U E L P I N n i A M E i E b , P J 

F U E L R I N p i T r H / u i A U t rep 

W T R E S P A L E R niAMEit^-. TIJ 
L F N G T H OF F l I pL d U N u L E , T N 

VOLUME F K A C T R I N i ; A T h t G l N p r - O 

FUEL AT 9n.o x T.O. 

COOLANT 

iN lTESASSEMSl y PAP 
TOTAL SC'DIUM 

CLAD 

SPACER 
DUCT 
TOTAL STRUCTURAL 

SUM 

MFIG'-IT O.£;6 0 IN PTN 

o. 
5. 
5. 

". 
SS» 

0. 

a. 
27 

IRE 

0. 

0. 

1. 
0, 

0835 
91 0 
668 

121 
•410 
1 7 4 

051o 

IVRAP 

y95 

4o<^ 
070 

032 

1U4,0 

LIFt 

0,600236 

0.1«^57 3 
0 . 0 5 o 4 a b 

0.255956 

O.Ub4845 
').003?59 
0,075701 

0 , 1 4 3 8 0 5 

1 , 0 0 0 0 0 0 
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FUp i ASSEMBLY T C - C B O C - a 5 ^ I N CURE H F I G H T 0 , 2 8 0 I N P j N 

G E N t p s L PL ANT 1,4! A 

POwEw, M^̂ T 

CoPfc APRA\GEMENI 

N U M B E R O F P O ^ S p . ci jHf-

f-ljlMMf R iiF COPE L A l l I C h PCiSl T I l i f i s 
NuMt3(.> PF DPivKH* AoS i " P I TFS 
NuMhF« pF C M M T R I J L '^'>J P i i . S T T p i N S 

4, 150 
Hf XAGONAL 

12(R)* 
379 
455 
24 

THERMAL HYORAUI TC I'A Ta 

5 9 5 , 
2 8 0 , 
^ 7 5 , 

1 . 2 b 0 x i u 
5 . 0 0 0 

7 0 . 
3 b 5 . 
5 6 5 . 
9 b 0 . 

2 1 . 5 
1 7 . 0 

l < i O . 
4 9 . 2 

0 , 0 
4 9 . 2 

P H Y S T C S DATA 

FpACTlON OF pOwEf' if. r(iFF, % 
F R A C T I U N OF pLjWt>^ I N * y U L B L A N K E T , X 
F R A C T I O N LJF PMWE W IN I-'ADIAL H L A N K E T , V. 

PpAt^ Tri A V E P A I J E Pt'-'-E-^ TN C"RE 
R A U I A L 
A X I A L 
TOTAL 

PFAK DAMAGE FLUENCt. '-vT fE > 0.1 MfV) 

91 . 5 
. 5 
. 0 

. 2 7 0 
, 5 0 0 
, 6 5 1 
. 120X 10 

FUEL PiN HATA 

FUEL P E L L E T D E N S I T Y , X T.H. 
D T A M E T P I C G A P . MJLS 

FUEL P I N BOND 
S M E A R E D EL/EL O E N S I I Y , FLANAR N O M I N A L . 

F U E L P I N OUTFR OIAMETt-F, T'l 

F U E L CLADoiNf, THIC^NE'^S, M I L S 

FUEL CLAODINT, C J M R O S I rlu^. 

PFAK LINEAR pUwER IN FpEi, KH/FT 
AVERAGE LINEAR P U ^ E K IN F U E L , KW/FT 

% T.u, 

WB.O 
0,0 

H E L I U M 
68,0 
0.280 
14.0 
SS-516 
13.S 
8.2 

* (Ri I N D I C A T E S THAT 

UF THE ( jUTEP RUc. 

3 SI 'E^ASSEMHLIES APE REMOVED FROM EACH CORNER 
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r U F L ASSEMBLY T C - C B 4 C » U \^ I N CORE M F I G ^ T O. - i ^ i - ' I N F j N 

FUEL ASSEMBLY n p S I t j N 

L A T I I C F P I T C H . 1 f-
DucT l^ ' i iTSIDF ^ J O T H A t « f , S s E L A T S , I ' 
DucT I ' ^ S I D E w l l ^ T b ACRii«;S F L A T S , I N 
DucT A-Al L T H T ( I ^ N E S S . p . 

DiiCT wAI L C f i M P i i S n UJ'M 
" A X l M U M Al LOwA^LE S1PI-.J,S I f I ' U C T WAI L 
P F A K S T R E S S T N D U L I C i P N F R , P S I 

N O M I N A L S T R F ^ S I N L U C T r p p N E H , p s i 

S o n l i J M GAP BETWEEN * S ^ f M p , ^ X E » . T^ 
UNIT CELL APFA, SU P. 
NUMBER OF FUFL PINO PJ-P *«;>EMPLY 

SpACf-R CUNCEpT 
PJTCM (TRI ANf:"L AF 1 . IN 
FUEL FIN DIAMEIF•', iN 
FUEL PIN piTrH/uiA^t TFR 
WTPt SPAC^ P n l A«'E Tt R, j N 
LF^'C-TM OF F U F I B U N L I E , p j 
A C T I V E CORE H E I G ' - T , P 
A x l A L BLANKET I H I L K N E o S , J " 
A X I A L P E E I F C T O ^ ' T h I C K ^ J S S , T î ' 

P, {.NiJM L E N G T H , I N 

Pi E N U M P U S I T j O N 

PSI 

b.5035 
6.521 
b, 1 u3 
0.109 
SS-516 

16,000. 
43,322. 
2^*,394. 

0.182 
46.b?»9 

331 
*1RE WRAP 

0.35" 
0,280 
1,180 
0.050 

10 4.0 
36.0 
16.0 
o.r, 

36.0 
TOP 

VOLUME FRACTION;; Al tcGpJiNr, OF LIFE 

FUEL AT «8.n X T.D. 

COOLANT 

INTERASSEMBIV GAF 
TpTAL SODIUM 

C| AO 
SPACER 
DUCT 

TOTAL STRUCTURAL 

PFILET-CLAL r.AP 

SUM 

0 , 306-415 
L . t ' 5 5 l 8 7 

0 . 1 0 5 7 2 1 
0 . 0 1 f ^ 0 2 8 
( ! . 0 b 4 0 4 1 

0 . 4 5 0 7 0 7 

0 . ^ 6 1 5 0 2 

0 , 1 6 7 7 9 1 

0 . 0 
1 , 0 0 0 0 0 0 

TOTA| HEAVY M E T A L I N C U R E , Kf, 

WEIGHT OF P I N H i iNUL t , Î G 

F U E L 

C| AD 

S P A C E P 

D U C T ( 1 0 4 , 0 T'^CH SEC I l o N i 
T p T A l STRUCTURAL 
A y l A L R E F L E C T U R 

T O T A L 

5 2 . « 0 H 
=>.957 

3 ? . 7 ? * > 

2 9 , 8 l b . 7 0** 

1 7 5 . 9 7 1 

9 4 , 0 7 3 
0 , 0 0 0 

2 7 0 . o o 4 
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lUEL ASSF'-'bLY T^.-CB«L-J ?6 IN CUPE M F I G M T U,«:B0 IN PjN 

RADlAI BLANKFI AS^EMbLY nf-gjcr, 

L A T T I C E P I T C H . ! ' • 

DuCT O U T S I D E A I U P I A C - T I S ? F I A T S , 

D u f T I N S U ' E . i I I T h i'Cwi !^S e l A I S . I 
DUCT "̂ AI L T H T C K N E S S , I^ 

L'liCT WALL C U M P M S I T iL ' f . 
SpD IUM f,AP RpTwEEN AsJ,f. " B | J t a , 
VK] T C E L L APpA, SG p. 

IN 

U M I CELL APp A, _ _ 

NliMbE^^ OF FI FL P J f"S f''-" 

S P A C E ' ^ C O N C E P T 
P J T C H f T P I iN r .O l Ah- ) 

TN 

' ' T r L "1 ( I ^ 1 a i\i r, U I o h- ) , j i , 

^UEL P I N f ' l A M F T t H , p i 
F U E L P I N P I T r H / L ' l A ' - f I F P 
V.IRE SPACER n l A M E l t M , p i 
L F N G T n fiF FUf-L M i i N i ' L t , I N 

VOLUME F R A C T I O N * ; AT b E M N p J G OF L i F L 

FUEL AT OP.O % T.L . 

COOLANT 
U'TERA35EMf-,| y r,AP 

TOTAL soNjun 

Cl AD 

SPACER 

DUCT 

TOTAL STRUCTURAL 

SUM 

0 , 2 0 2 5 3 0 
O . 0 5 5 1 8 7 

0 . 0 b 5 8 0 b 
0 . 0 0 4 3 0 7 
i. . U 6 4 0 4 1 

6 , 5 0 3 5 
e , 5 ? l 
b , 1 03 
0 , 1 0 ' ' 

S S - 3 1 6 
0 . 1 8 2 

3 b . 6 2 8 9 

127 

WIRE I'-RAR 
0 . 5 3 3 
' i . a 9 8 

1 . 0 7 0 

0 . 0 3 5 
1 0 4 , 0 

0 . 6 0 > * 1 2 ' > 

0 , 2 5 7 7 1 b 

0 , 1 3 3 1 5 4 

1 . 0 0 0 0 0 0 
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FUFL A S S E M H L Y TC-CC4C-b 5? IN CORF HFIGHT 0,240 IN PjN 

GENERAL PLANT DATA 

PpwER. MwT 
CORE ARRANT-FMENT 

N I J M B E R OF P O W S I N CO^-C 

NuMbtR OF COPE LAiTirt. P O S I T I O N S 

NllMOEf' 0»- D P T > ' E R A o S f c M n L i F S 
N I I M B F R OF C L ' N T ^ O L I^OLJ P i i s j T I u N S 

3,2r.l 
HEXACuNAL 

lufR)* 
529 
505 
2*4 

THERMAL HYDRAUI TC DAI A 

R F A C T O R INLET TEHREHATIIPF, DEG F 595, 

AVERAGE TEMppRATnkt RISE A C P U S S HEAf^iuK, DEG F 280. 
A V E . R A G E R E A C T U W O U T L E T T ^ M P F R A T U R F . D F U E 8 7 5 , 

TpTAL R E A f T i i p CUOLANT F ( P I » ' . L * - / M R 1 . ^ 0 4 X 1 0 

B y - P A S S FLOW, % oF T i i T i L 5 , 0 0 0 
PpNALTY F O R n V E R » C u J L I » G B L A N K E f , U E G F 7 0 . 
AVERAGE TEMPPKAIURE RISE A C R O S S C O P F , NEI> F 365. 

M A X I M U M IF. MP^RA TuRt. y\st A C R O S S CL'RF . LEb F 3b5. 
AVERAGE D R J V F R FUEL O O T L F T T E M P E R A T U R E , DEG E ObO, 

M A X I M U M cnoiANI V E L O C I T Y , E T / S E C 25,8 

AVERAGE CORF COOLANT V F L O C I T Y , F T / S E C 20,5 

TpMPERATUKfc nPOP H L T W E E N COOLANT A MO OOCT, OEG F 120, 
P R E S S U R E DROP A C R O 6 S RJN B U N D L E , PJT 77,H 

E S T I M A T E D R E M A I N I N G PPFSSU^-'E D R O P , PSI 0,0 

DucT D E S I G N P R E S S U H E P E O P , PSI 77,8 

PHYSICS DATA 

F R A C T I O N TIE POWER IN C O R E . '* 

F R A C T I O N IF PUWER IN AXIAL B L A N K E T , X 
F R A C T I O N OF PQWER i>> RAOTAL B L A N K E T , X 
PFA« T(I AVERAGE POWE,R IN C'|**E 

RAlM AL 
A x l A L 
TiiT AL 

P F A K D A M A G E F I . U E N C E . N V I f t > U . l M F V ) 

9 1 
1 

7 

1 
1 
1 

1 

, 5 

. 5 

, 0 

. 2 7 0 
, 5 0 0 

, 6 5 1 
, U 5 0 X 1 0 

FUEL P l N DATA 

F u F L PELLET O E N S H Y . \ T . D . 
DiAMfcTRIC GAP, MILS 
FUEL P I N R'jKn 
SMe.ARED FUEL D L N S I I V , P I A N A R N O M l N A j , i. 

FUEL P I N OUTFR DIAME TFP, IN 

FU E L CLADDINT; T H I C K N E S S , MII a 

FUEL CLADDINT, C O M E U S I T J O N 
PfAK I I N E A R P U W E R I N F U E L , K V N / F T 

A V E R A G E L I N E A R P O « E R i f i F U E L , K W / F T 

^ L • . 

H8.0 
0.0 

HELIUM 
B8,0 
0.240 

12.0 
SS-51b 
13.5 

(Rl INDICATES THAT 
OF THE OUTER oOw 

3 SUrtAssEMBLlES ARE REMOVED FROM E A C H CORNER 
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FUEL A S S E M h l Y T C - ! L u C - h 4? U' CoRt H F 1 ( - H T . ) . 2 4 0 I N P I N 

FUEL A S s E " t t l Y D F S l G r . 

I A T I I C E P I T C w . I N 
D U C T O u T S I D f w I G T H A f ^ - f S v f l ^ T S , I N 
DuCT I N S I D E * l l . TH AC i -nsS F I A T S , p j 
DiiCT A A i i T ^ T C ^ N E S 5 . p i 
Lur'i ^ A L L C i ' M P f i i j l T I O N 
M A X I M D M A l L ( * . A d L t oTRESS T*" I D C T w A l L , 
PFAK oTRESS T N DUCT C u r N F P , P S I 
N O M I N A L S T R f ^ S 11^ I ' D c i C O R N E R , P S I 

S o n i u ! - ' GAP HpT'^EEN A S S F M H I J F S , n 
UNlT CELL APFA, &U IN 
Nu>'HER OE FUFL PIf"'i' ̂ 'Ê  ASSEMBLY 
SPACER C O N C F D T 
P I T C H ( IRIANrOi ARJ, P 
FUEL P p j D I A M t T t H , I N 
F U E L P I N P I T r i / L ' i Af--r TF p 

i^T'^t SPACER o T A M t T I R , j N 
L f O G T M OF F U F L B U N U L t , U 
A r T l v L CORE H E I G H T , p , 
A x l A L BLANKET T H l l l " > i t S S . T ' 
A X I A L REFLECTOR T H I C K ' i F S S . T'^ 
P iENUM I E N G T H , I N 
P| F N I ) M p . j s i T T O N 

Pbl 

5,1171 
u,955 
4.74 1 
0,1 07 

SS-316 
18,000. 
34,345. 
26,7 02. 

0 . l 6 < i 
2 2 . 6 7 0 2 

2 7 1 
WIRE wKAP 

0.283 
0.240 
1 .180 
0,043 

10 0.0 
^2.0 
18,0 
0,0 

32.0 
TOP 

VOLUME FRACIIONq AT btGlNiNf, I'F LIFE 

F U E L AT 8 8 . n x T . U . 

C O O L A N T 

JNTfcRASSEMbl Y l»AP 
TOTAL SODIUM 

Cl AD 
SPACER 

DUCT 
TOTAL S T R U C T U R A L 

P E L l f c ^ - C L A D r,AP 
S U M 

0,300279 
0,062515 

0.102722 
0,017517 
0.079245 

0,437922 

0,502594 

0.l99ij64 

0,0 
1,000000 

TOTAL HEAVY METAL IN CORE, KG 

WEIGHT OF PIN Bu'n)LE. KG 

F U E L 
C| AD 
S P A C E R 
DuCT ( 1 0 0 . 0 j N C H S f c C T p i h n 

TOTAL STRUCTURAL 
AXIAL REELECTOR 
T p T A L 

3 0 . 3 1 2 
5 . 1 6 * ^ 

2 3 . 9 7 6 

2 2 , 6 7 8 . 9 7 2 

1 0 5 . 8 5 0 

5 9 , a 5 7 
0 , 0 0 0 

1 6 5 . 3 0 ? 
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F U F L A S S E M B L Y T C - C L u C - ^ 5? IN COPE H F I G H T 0.240 IN PlN 

R A D I A L B L A N K E T jSSEMbLr 'iFSir.r 

L A T T I C E P I T C M . I N 

DucT OUTSIDE WIDTH ACHfiSs F L A T b , IN 
D u c T I N S I D E w l ' ' ! * ^ A C K ( ' C ; S F l A T S , I N 
DuCT WALL T H f C K N E S o . T^ 
DucT WALL C O M P O S I U U ^ - J 
S n D l u M GAP B F T ^ E E N A S S F ^ M I 1 F 3 . I N 

UNIT CELL APTA, SG IN 

NUMBER OF FUFL PIN^ PE'.' AssE'-'bLY 
SPACER CONCEPT 

P T T C H t T K I ANr.UL A R ) . P ' 

E u t l - P I N D I A H I - . T E R , IiM 
FUEL PJN PITTH/DIA-'ETF R 

WIRE SPACER nIAMtILP, TN 
LFf-l'TH OF FUFL MUNU-LE , p.i 

5.1171 
4.955 
4,7Ul 

0.107 
SS-51o 
O.lo2 

22.67b2 
91 

u i R E w K A P 
0.48 7 
0.456 
1.070 
0.0 32 

10 0,0 

VOLUME F R A C I T O N S A T b i L G P i i N r ; LiF L I F E 

FUEL AT 9O.O X I.D. 

CpoLANT 
iNTERASSEMbLv GAF 
TOTAL SODIUM 

CL AD 

SPACED 
DUCT 

TOTAL STRUCTURAL 

SUM 

0,201045 
0.062515 

u.0647 6 3 
0 . (U) 3 2 0 6 
0. J79245 

0,590406 

0.263360 

0,146234 

1 .000000 
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f U F L ASSEMr i lY T L - C C u C - H 52 ' N CORE H F I G H T 0 , 2 b 0 IN P l N 

GENERAL •̂ L ANT U A T A 

P O I N E R , MWT 

C P R E A P R A N ( , F M F N T 

rji iMhL K pF k p ^ S I N LLI^-'L 

N i i M b f R pF f P p E L a T I J C f P p S l I J O N S 
NuMbbK Of L b T ^ E R A o S E N h l i F o 
N u ^ b t - k (iF COr.TRIJL •'OU F I K l l l D N ^ 

5,26 1 
Mf XAGONAL 

14fR)* 
529 
505 
24 

THERMAL HYD̂ VAUi ,C DAT A 

P H Y S T C S D A T A 

FRACTION OF POIWER IN C(IPF , % 
FRACTION OF PUWER IN AXTAI bLANKET, x 
FRACTION OF POWER l"- ''ADIAL BLANKET, % 
PpAK To A V E E i f i E P U W E K T N CUPE 

R A D I A L 
A x l A l 
TriT AL 

P f A K fJAMAGE F L U E N C L , N V T f t > 0 . 1 '̂|E V) 

595. 
260. 
875. 

1 ,504X10 
5.000 

70. 
3o5. 
365. 
9bO, 
22.0 
17.3 

120, 
53.5 
0.0 

53.5 

91,5 
1.5 
7.0 

1.270 
1.300 
1.651 
1 .250X10 

F U E L P I N D A T A 

FUEL PELLET nENSlIr, •/. T,n. 
DTAMLTRIC GAP, MILO 
F U E L P I N B U N ^ 
SMEARED FLIEL U E N S U Y . P( ANAR NOMINAL 
FUEL PIN OUTFR DIAMETEP, n> 
FUEL CLADoiNn THICKNESS, MILS 

FUEL CLADDlNr, CUHPoSITpiu 
PFAK LINEAR pUwER IN FpEL, Kw/ET 
AVERAGE LTNFAR POWER IN FUEL, KW/FT 

% l.D. 

88.0 
0,0 

HELIUM 
B8.0 
0.260 
13.0 
SS--516 
13.5 
8.2 

(Ri INDICATES THAI 

OF THE OUTER pOw 

3 SUBASStBBLlES APE REMOVED FROM EACH CORNER 
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F U F L ASSEMhLY T L - L C 4 C - b 52 TN CORK HElUMT 0 , 2 b O I N P I N 

FUEL A6SEMPL Y P F S l t i N 

5 . u 9 6 t 
5 . 3 2 8 
5 . 1 56 
0 . 0 9 6 

S S - 3 1 6 
1 ^ , 0 0 0 . 
3 4 , C f > 4 . 
2 6 , 3 7 2 . 

0 . 1 6 8 
2 » i . 1 6 0 5 

2 7 1 
k I R E WRAP 

C . -4 0 7 
0 , 2 6 0 
1 . 1 3 0 
0 , 0 a 7 

1 0 0 , (( 
3 2 . 0 
1 8 . 0 

0 . 0 
3 2 . 0 
t o p 

VOLUME F R A C T I O N S AT b t G p j i N r , oF I I F L 

El lEL AT 6 8 . 0 \ T . D . 

COOLANT 
I N T E R A S S F M B L Y I'AP 

TOTAL SIDIUM 

Cl AD 
SPACER 
DUCT 

TOTAL S T R U C T U R A L 

P p i L E T - C L A D nAP 
S U M 

0 . 4054 1 h 
0 . 0 6 0 1 9 9 

0 . 1 0 4 6 9 9 
(1 .01 7 f t20 
0 , 0 b O 5 l 1 

o , a 4 5 a 9 7 

0 . 5 b 5 b 7 e : 

0 . 1 8 8 8 3 0 

0 . 0 
1 . 0 0 0 0 0 0 

TOTAi HEAVY M E T A I I N L U R E , KG 

WEIGHT OF P I N K i i N O L E , " G 

FUEL 
Cl AU 
S P A C E R 

D U C T ( 1 0 0 . 0 T N C H S E C T P I N I 

T O T A L S T R U C T U R A L 

A X I A L REf^LECTOR 

T O T A L 

5 5 . 5 7 4 
6 . 0 6 6 

2 3 . 2 5 0 

2 b , 6 1 6 . 2 9 3 

1 2 4 , 2 2 7 

6 4 , 8 9 7 
0 , 0 0 0 

1 H 9 . 1 2 4 
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FUFL ASSEMBLY T C - C C 4 C - f , ^? I N CORE H f l G H T 0 . 2 6 0 I N P j N 

R A D I A L BLANKET iSSEMHLY I - F S T C - N ' 

6 P A L L « C O N L E P ' 

P i T C w f TRl fcNr,UL AW J . p 
FuF L P p j r 1 A M L TE R. p J 
F u F L P I N P I T p H / D l A M E p p 
WTRE SPACER r l A M E T l R , i \ 
L f l GTH OF FUf L dUiH'L E , l u 

VOLUME F R A C T I O N ? AT b F G l N T f f . OF L I F E 

FUEL AT 9O.O X I.D. 

COOLANT 

INTERASSEMBI y r,AP 

TOTAL SODIUM 

C| AD 
S P A C E R 

DUCT 

TpTAL S T R U C T U R A L 

SUM 

0,204523 
0, ObO199 

•J,Ub4K87 
0.0 0 3261 
0,U6o5l1 

5,a9ei 
5,326 
5.136 
0.09O 

SS-316 
0.168 

2O.1605 
91 

WIRE WKAP 
0.528 
0,494 
1.070 
0.035 

100.0 

0 . 6 0 0 b 1 9 

0,264722 

0 . 1 3 4 6 5 9 

1 . 0 0 0 0 0 0 
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F U F L A S S E M B L Y T C - C C 4 C - b 52 I N C O R E HF IGHT f , 2 8 0 I N PpM 

GENERAL P L A N T I . A T A 

POWEP, MwT 
CORE ARRANCEMENT 

NuMBf R OF pf iwS I N CURE 
N U M B E R * O F CCIRE L A T I I C F P O S I T I O N S 

NuMbER OF O R j V F b A b S E M p L T E h 
NjiMfcst^K fiF C O K J I ^ U L ^i'O f - O j j T T p . N S 

3 . 2 6 1 
HE XAGONAL 

1 4 ( R ) * 
5 2 9 
5vi5 

2 4 

THERMAL HYDRAUl TC DATA 

R F A C T O P I N L F T T E M p L K A p i R f , m G F 5 9 5 , 

A V F R A G E T E M P F K A T U R E R I S E ACROSS P F A p T O R , Ot^ . E 2 B ( ) , 

A V E R A G E R F A C T O R O U U E T T^ MF F R A T H R E , D F G F 8 7 5 , 

T p T A l REACTriL CUIJLANT E l i l w , L B / H R 1 . 3 0 4 X 1 0 
B V - P A S S F L L I K , -4 Of- TPTAI 5 , 0 0 0 

P p f J A L l Y F l i p n V E R - L U O L ING B I A I ^ I K E T , I I F G F 7 0 . 
A V F R A G E T E M P F > ^ A 1 U K E R I S E A C R O S S C I I R F . DEi , F 3 o 5 . 

M A X I M U M rE^ 'PFWATURt R I S E A C R U S S C O I - F , D E G F 3 6 5 . 

A V E R A G E D R I V F P F L I F L ' l U T i f T T E M I - T R A T U R E , D F G E Q^^.. 

MAXIMUM COOiANT VE L O C I T Y , FT/SEC 19,0 

A V E R A G E C O P E C O O L A N T V H P T I T Y , F T / C > E C 1 4 , O 

T F M P E R A T L I R E n P u P B E T W E F N C O O L A N T A ^ O D U C T , DEG F 1 2 0 . 

PRESSURE DROP ACROSS PJN B I N D L E , POT 47.9 

ES T I M A T E D REMAINING PRESSURE D R O P , PSI 0.0 

D U C T I^ESIGN pRESSUKE u t ^OP, P S I 4 7 . 9 

P H Y S T C S DATA 

FRACTION OF pUî -Ew IN CO R E , X 
F p A C T l t i N flF PL wER I N A X l A l B L A N K E T , % 
F R A C T I L I N O F pOwER I N P A l M A I B L A N K E T , X 
P F A K TL I AVER^iGE PO^ER | N c o R t 

R A D I A L 
A X l A l 
T O T A L 

PpAK D A M A G E c L O E ' - L t , \ v T fk > 0 . 1 '"F V 1 

91 
1 
7 

1 
1 

1 
1 

. 5 

. 5 

. 0 

. 2 7 0 

. 5 0 0 

. 6 5 1 

. 1 0 0X1 0 

FUEL P I N DATA 

FUEL PEILFT P E N S U Y , X T.O. 
DIAM E T R I C GAP. MILS 

FUEL PJN BOND 

SMEARED EUEI D E N S I T Y , PLANAR N O M I N A L , X T.D, 
FUEL PIN OUTFR DIAMETER, p. 

FUEL CLADDINT, T H I C K N E S S , MILS 

FUEL CLADoiNr, C O M P O S H T O N 

ppAK LINEAR PUWEK IN FUEL, I»W/ET 

AVERAGE LINEAR PU»̂ ER IN FUEL, HW/FT 

H8,o 
0.0 

HELIUM 
H8.0 
0.2B0 
14,0 
SS-316 
13.5 
8.2 

* IR) INDICATES THAT 3 SUBASSEMBLIES ApE REMOVED EpUM EACH CppNER 
OF THE OUTER pO^ 
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FUFL ASSEMBLY ' C - L t 4 C - > , 52 JN COPE H F I G H T 0 . 2 8 0 IN Pp-i 

FUEL A S S E M B L Y I F S I G N 

L F ' I & T H OE E U F I B U N L L C , P i 

A C T I V E CORE H E I G ' - ' T . I N 

AxlAL BLANKET T H I C N L S S . T''' 
A x l A L RE^LtCTOR THUKr j ,S<^. IN 
P| E N U M I E N G T H , I N 
P, ENUM OOSI T TON 

VOLUME FRACT10^'c AT t fcGlNjNG I'E L IFE 

FUEL AT ^-•H.V X I.L. 

Cool ANT 
INTERASSEMHL y GAP 
TOTAL SODIUM 

CLAD 
SPACER 

DucT 
TOT'^L STRUCTURAL 

PFLLET-CLAD r,AP 
SUM 

TOTAI HFAVY METJL IN CURF, KC. 

WEIGHT OE PIN BUNDLE, Î  G 

F U E L 
Cl AD 
S P A C E R 
DucT ( 1 0 0 , 0 T N C H StC T p i N ) 
TOTAL STRUCTURAL 
AxlAL PFFLECTOR 
TOTAL 

5 . 8 8 0 2 
5 , 7 05 
5 . 5 4 1 
0 , 0 6 / 

SS-316 
16,000. 
31 ,998, 
28,0a7, 

0.175 
29,944b 
271 
WIRE wRAP 

0,5 50 
0,280 
1 .180 
0.05') 

10 0,0 
32.0 
18,0 
0.0 
32,0 
TOP 

0. 40950b 
0.05863O 

0,105879 
0.0l8o55 
0.050545 

4 1 . 2 5 8 
7 . 0 3 0 

2 2 . 6 7 2 

0 . 4 5 1 3 7 9 

0 . 3 6 8 1 4 2 

0 . 1 8 0 4 7 9 

0 . 0 
1 . 0 0 0 0 0 0 

5 0 , 8 b 8 , 6 0 0 

1 4 4 , 0 7 4 

7 0 , 9 6 5 
0 . 0 0 0 

ais.os** 
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FUFL ASSEMBLY TC-CC4C-b 32 1" COPE HFJGHT 0,280 IN PjN 

RADIAL BLANKET 4SSEM6IY r-FSjcN 

LATTICE PJTCM, IN 
DucT OUTSIDE WIDTH ACKISSS FLATS, JN 
DucT INSIDE wIDlH ACKUSS FIAIS, IN 
DUCT W A U THTCKNESS, IN 
DUCT WALL COMROSJIION 
SoOlU^ GAP bFTwtEN A j i S E M p i I F b , JN 
UNIT CEIL ARFA, SU IN 
NUMBER riF FUFL PINS PEP ASSEMBLY 
SPACER CONCEPT 

PITCH (TRIANr.ULAR). Ir. 
F U E L PJN D J A M E I E R , I N 

F U E L P I N P I T r H / D i A " E T E R 

WjPE SPACER n l A M E T t F , I N 
L E N G T H LIE F I I F L B U N D L E , p i 

5,Pfl02 
5,7o5 
5.551 
0,087 

bS-316 
0. 1 75 

29,9'44b 
91 

w I k E W R A P 
0.5oV 
o.'=.52 
1.070 
0.037 

luO.O 

V O L U M E F R A C T I O N S AT M T G L M N G OF L I F E 

F U E L AT 9 0 , 0 % T . U . 

COOLANT 
INTERASSEMBI y (,A(-
TOTAL SODIUM 

C| AD 
SPACER 
DUCT 

TpTAL STRUCTURAL 

SUM 

0 . 2 0 7 2 2 3 
0 , " 5 6 f O b 

0 . 0 6 5 7 tt a 
0 . 0 0 3 5 0 u 
( , . 0 5 0 ^ 1 4 5 

0.bOB549 

' . ' . 26565 ' ' 

0 . 1 2 5 5 9 2 

1 . 0 0 0 0 0 L 
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r U F l ASSEMbLY T L - f C u L - r . ^H JN CORt MpIGHT o . t a o I N PTN 

GENEwAL f ' l A^ T f,AT 4 

P f i w E P , M A T 
CPPL Ai-RANr.E>''E NI 
NuMb(.l< (iF P i u S I N Cl'KE 

N|iMk-ER OF CCiPt L A T T I C E F n S J T I O K s 

N u M h f F pF r R T v f ^ A36t ' •• 'Pl U-"^ 
N i iMbE ' ' t'E Ci'ViTi-UL "OU PIJST T i n t ' s 

3,2 53 
HEXAGONAL 

13 

Ub9 

<jy5 

24 

T H E R M & L MYHRANl |C OA 1 A 

R E A C T O R I N L F T T E ^ P t R A T u R E , D E G F 

A V F P A G F T t -MPpkATuRk K ISF A C ^ O S S f - F A c T o R , DEG 

A V F R A G E R F A C T I ' R L I L I ( F 1 TF M F E RATi iRF , Of G F 

TpTAL REACTuR L O o L ^ N I F l i i w , L B / H R 
B Y - P A S S F L ' J ' A , X U E T O T A L 

P F N A I Ty FOR n V F K - C u U L i N G B L A N K E T . DEG F 

A V F K A L J F TF M r F * * * Ti iPE P I S E A C R O S S C O ^ - F , D E G F 

TFMpfKATuKt RISE A C R O S S C(ibE, DEo F M A X I MUM 

A V E R ACiE 

M A X J*'0" 

A V E R A G E 

D F G F D R I V F R FutL O U T L F T T E M P p R A T u R E , 

C O I I A N T V E L O C I T Y , FT/SEC 

CORF CuOLANT V f i p c i T Y , F T / S F C 

T F M P F R A T U R E nRuP B E T w t F N C'^'H-ANT A N D D U C T , OEG 

pRFSSiiRE DROP ACRU&6 PjN F»UNDLE, Pal 

E S T I M A T E D RFMAP-PNG PRFSSURE rsppp, p s i 
DucT DESIG^• pRtSSi'i^E iPiiP, PSI 

5 9 5 . 
2 8 0 . 
8 7 5 . 

1 . 2 ^ 3 X 1 0 
5 . 0 0 0 

7 0 . 
3 6 5 . 
3 6 5 . 
9 o 0 . 

2 6 . 2 
2 0 , b 

1 2 0 , 

7 5 . 0 
0 , 0 

7 5 , 0 

PHYSTCS t 'ATA 

F R A C T I O N O F P U W E P I N C O R F , X 

F R A C T I O N O F p l l v E P I N J x l A l b l A N K E T , % 
F R A C T I O N OF P U W E R l i - R A D T A L B L A N K E T , X 

P E A K T O A V E R A C ^ F P L I W E R I N C O P E 

R A D I A L 
AX I AL 

T O T A L 

P F A K D A M A G E pLuENCt., NyT fE > 0.1 '̂t̂  V ) 

91 
1 
7 

1 
1 

1. 

1 

. 5 

. 5 

. 0 

, 2 7 0 
. 5 0 0 

, 6 5 1 
.450X 10 

FUEL PIN DATA 

F U E L P E I L F T n E N S n t , x T . D . 

D i A M E l R i C G A p . M i L o 
F U E L P J N B O \ r i 

S M E A R E ! ) FiJEl D E N S I T Y , R I A M A R N P M J N A I , V. T . D 

F i i E l P I N O O T ^ P U l ANf P P , p . 

F U E L C L A D D I N C i M i c N t s s , M I L S 

F U E L C L A D O l N p C O M P L ' S U T O N 

F F A ' ' I I N E A ^ ppwER I N F U E L . K W / F T 

A V E ^ A U F l I N E i W Pi iwEP ] •. F U E L , K w / F T 

8 8 . 0 
0 . 0 

H E L I U ^ -
8 6 , 0 

0 . 2 4 0 

1 2 . 0 
S S - 5 1 6 
1 3 . 5 

•^.2 
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» UFL A S S E M B L Y TC-CCiiC-r. 3^ PI CtipE H F I G H I I . ! .24I . I I N P p j 

FUEL ASSEMBLY DFSIGN 

LATTICE PITCM. IN 

DucT UUToIDE wIDTr< AL^M,Ss f^LATS, IN 
DUCT INSIDE WIDTH ALRO^J, F L A T S , IN 

Due I WAI L T M T C K N E S S , P 
DucT WALL C O M P O S I T I O N 
M A X I M U M A i L O j ^ A b L E >>>TKh<iS I f r i ' C T W A L L , PST 
PFAK STRESS 1^ DUCT C i P N F R . P S I 
N O M I N A L S T ^ F ^ S I N U U C ^ CI.PNFR, P O T 

S O D I U M GAP ^ F T W E E ^ A S S F M H I I E ^ , \n 
U N I T f ELL ARrA, SG I N 
NiiMbEk iiF F M F L P j N j ^ >• t. ASoEMbiY 
oPAChR C H N L F P T 
P J T C H (TWIA^r'JLAb). I. 

F U E L P I N D M M E T E R , P . 
'^UEL P I N P I T r H / D I A-^ETt ^ 
WIPE 3('4CER n l A M t T t i ' r p j 
L F N G T H IJF F U C L buNi,t I- , p 
ApTlvE C'JRE H E I G M T , p 
A x l A L H L A N ^ E T T M I L K t j E s s . I N 
A x I A L R E F L E C T O W T H i C K r . F S s , I N 
Pi ENUM L E f / G T M . I N 
P( FNl lN P I l S I T y l jN 

5.22''5 
5.060 
4.Pa4 
0 . 1 0 6 

5S-510 
16,000, 
33.774. 
26,344, 

U.169 
25.6834 

271 
W ) K b " H A P 

U , ? H 9 

0 , 2 4 0 
1 , 2 0 4 

0 . 0 i ' * 
1 o a . o 

46 . 0 

1 b . O 
0 . 0 

4 6 . 0 
TOP 

VOLUME F R A C T I O N S AT H t G l N j f j r . uF L I F E 

F U E L AT 8 ^ - . O X i . u . 0 , a l ' ' 2 9 7 

C O O L A N T 
lNTERAi ,SfcMK[ y i,AR 

TOTAL s o ^ I o ^ ' 

0. 416H79 
0. v63^89 

0 . 3 8 2 4 6 8 

Cl AD 
SPACER 
DucT 
T O T A L S T R U C T H A L 

0.098354 
O.U2l64rt 
0.076234 

0.198235 

P F L L E T - C L A L ; -, AP 
SUM 

0.0 
1 . 0 0 0 0 0 0 

TOTAI H E A V Y ME TAL I^ CORF, KG 

WEIGHT OF PIN B U N D L E , " G 

22,482.21" 

FUEL 
Cl AD 
SPACER 

DucT (1.14,t' T N C H SECTpiNi 

T O T A L STRUCTURAL 

AxlAL REFLECTOR 
T O T A L 

5 1 . 5 2 4 
6 . 9 3 9 

2 5 . 6 9 9 

1 0 5 . 8 5 0 

6 4 , l b l 
0 , 0 0 0 

1 7 0 , 0 1 1 
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r U F L A S S F ^ B L r T C - C t ' J L - » - Se. I '^ C U P t HcriQHT o . j J u O I N k i N 

RADIAL Ht .AN^FT a S ^ F ^ ' f L T I F S T T , ' ! 

L A T t l L F t ' l T T w . i n 
D u e l i J ' i l o l L ' F ' N l U I H ACi- | .hS f - l A T S , Il-i 
U i iC f t \ S l n L ', i n l H i L f r ^ S F 1 4 1 S , IM 

o t i r i '•^ALi c r ' M M i j s i U ' l r . 

U M f f C £ U A P f A , SU i r , 
N I I M H E * ^ r̂ F F H P U ^I'-i^ (-'KP A S ^ f ^ h L V 

SP4Cet< C U N L F P T 

PlTC'M ( Tr'T 4Nr,tJL Ah ) , IN 
f l l F L ^ ' IN ' D j A M t l t f - * I N 
f IJEL ^ I " ' P I T r H / O l A N ' t Tf f, 
i^TPt bPACFK t ' l i ' ^ ^ t l L > ' , Tr­
i p M J T M OF F D F L H U ^ ' t ' L t . l l : 

0 . 1 o«? 

n . l a ' ? 

^ ^ l K t wKAk 

1 . 0 7 0 

0 , 0 i i 

VULUh^F FHACTTLihc; AT b f G l N j N r : ' iF L 1F f-

F l l E l AT ' ? 0 . ( i •* T , l \ o . 5 9 o ^ ^ ' 3 

Cn t lLANT 
i M T t R A S S f ' B l Y t-AF 
T p T A t SdOIUM 

0 . < ^ 0 0 9 t t i 

0 . 2 0 ^ ^ 7 3 

C| AU 

SPACED-

U U C T 
T O T A L S T ( . U C T I I R A L 

0 . 0 b i 7 tJ« 
O . 0 0 i ? u b 
0 , 0 7 6 ? i 3 

1 , 0 0 0 0 0 0 
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F U p i AbSF^ 'BLV TC-CCMC-*- <•, I N CflR6 H p I G H T 0 . ^ 6 0 I N F-1 N; 

P O A t W , ^<*T 
C f i P t A K F A N G F N / F ' I T 

NllN'HFh l iF KO^S I'̂ i l i i H f 
NuN^bef< OF C f j P t L A T U C f - F M i S l T l i ' ^ S 
N|)MbFK OF PPxVfci^ A a b t ^ M L l F S 
N u ^ H F f ' L'F CfK|Tk-(iL t-f 0 P f s i n i i N S 

HF X 6 l - U ^ A l 
! i 

aas 

T H t P M A l H y p w A l H T t UA F A 

P h V & T C 5 LiATA 

Fw AC T i l IN IJF pU-^t '< i^J I f i f 'F , X 
F P A C T I O N f)F P l j w t l ^ i N 4 ) (T4 | H L A ^ l K t T , '4 
F p A C T I . j N f)F p O ' - t f i I N Wtr^TAL H L & N K E T , X 
PpAK T(i A V f c P i l j t Ptl>«•t^- | N r i ' f ^ L 

k A U I AI 

A x l A L 
r U T A L 

P p » ^ UAMAGF p L U t ^ ' C t , NvT (£ > I ) . I ' ' F V ) 

^ H O . 

1 . ? 9 i x ] U 
= - .00 U 

7<). 

P o O . 

c . n 

1 
1 
7 

1 
1 
1 

\ 

.5 

.^ 

. 0 

. ? 7 0 

. i O O 

, f e S l 
. 2 5 0 X 1 0 

FUEL P l ^ ' DATA 

F U E L ^ ' E L I E T n t N s n y , •/. T . D . 

D T A ' - ' E r p i C G A F , '•UL b 

F i i E t ^ ' I N HC'Nn 
S M p A w t n F U t I D fcN5> i lY r f ' L A N i W N U M I N A L , X T . O , 
F i i F L f ' JN t l t i TF^ ' D l A ' ^ t r e p , TN 
E u t L CLAODlNp, T i I C ^ N f c i i S , MlLc) 
F U E L C L A U O i N r , CL iHFu&I TTdtJ 
PPA** L I N E A R BtlwEK JN F l i t l , t<W/FT 
A V E R A G E L I N E A R P D W I H I M F H F L , " ^ W / F I 

b«.0 
1.0 

HtL lUf̂  

0,260 
13.0 

13.S 
e.? 
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F U n &SSF^PIV T C - c r ^ L - o ^^. IN CuPf HFir,MT o. i^oo IN RiM 

FUEL Ai jSF^Pl i Ppb IbN 

L A T T i r . t R i r c p . If-

P u C iNblC'F ,..IPTH iL f -dsS F l A r s , I f 
T'J 

ri()CT »^ALL T M y C N t b O , l>, 
•̂ UCT ' 'A l I r n v R l SI I i MN. 
H i X i w U M uLLTwA^ iLF o I W t j , S f lUiCT V 

PfAK STRESS Tf-; u n c i Cuu^FP . ^'S-I 
NnMll 'AL bTF'F'-,^ i" IL'LT CnPNtt- ' , p b ' 
SpnlU^-' GAP t - r l - ^ f c t ^ 'i'^'^rf^'^L I ' • • " T'^ 
U N I T C E L L A F F A , bu i'-

w4( L , f-'oT 

I 

s.sioi 

b.13b 
o.ioV 

db-3lb 
18,000, 
3<,bH3, 

U.lbo 
2b,?<)3<? 

271 
wlkfc W R A P 

0.30 7 
0,2«'O 
i.ieo 
n . 0 'J 7 

1 U a , 0 
40.0 
lo.O 
0,0 

3h,o 
TOP 

VDLUHt F R A C T I I U K ; A I h e t i J l N t . UF L I F E 

F U E L AT H x . d % 1 . 1 . 

CcinLANT 

UTfcPASSEMBLv f'AM 
InTAL SUOIL'^^ 

C L At-' 
b p A L F k 
DUCT 
TOTAL S T R U C T I I W A L 

P F I LET.CLAP r.AP 
SUM 

o .3o i<J23 

L>. 1 Oiqe^y 

a.o7S3*?l 

o.aa3236> 

o.35 ' *7« 'J 

0.1'5 7 02 0 

0 . 0 
1 . 000000 

TDTAi i- i fAW MtT^L l'-' LUK> , k(; 

W E I G M T OF PIN h i . N U t E , ••(, 

f | )EL 
CL AD 

S P A C E R 

P U C T ( ! O U . O T'^CH b^-C T l o N i 
T O T A L S T R U C T U R A L 
A x J A L P f F L t C T U R 
T O T A L 

3o,<?«>7 
b ,30< ' 

? 7 . 5 0 7 

«?b ,3 t^S,57/ 

1 2 y , ? 2 b 

7 0 . e t a 
0 , 0 0 0 

l < ' 5 . o a 0 
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I U F L ASbF^'BLv i L - L C ' i C - e ^^ IN CnPE H F I C M T o . 2 e o I ' " ^IN 

RADIAL hLANHFl A b a E f > l V i F •!. T r 

L A T I I C E RJ T f M . I ' l 
DUC^ t 'UTblDF "-It>TH ACKfbS FLATS, T 
LniCT JNSlOfc uiIL-'lM ALM'sb F I A T S , 1 rj 
DLICT W A L L THTLt^NtSi) , \K 
OuCT "At L C P M P ' J S I T Un. 
SonlUM GAP MpT,«EE'-J 4!-SeMw| TEi, in 
UMTT CELL ARFA, S« IN 
ĴliN'bEP (JF FUrL RINS PER ASSF'-'HIY 

SPACER CUNCEOT 
P T T C H ( T k l A f r,UL A ( 0 » I f ' 
FUEL PIN D I A w E U k , IN 
F U E L P I N P I T r H / o i * ' ' ' t i t P 
WTPfc SPACER n i A M t T E h , j rg 
Lpf^CTH OF F U F L BuNi Lfc , U 

S . -̂  1 0 1 
=).3b'^ 
S . 1 50 
O . l o V 

ob-51fe 

f - b . p - ^ i ^ 

ftlKfc wKAf 
0,S2*5 

) , 0 71> 
f ' . o i ^ 

10 « . 0 

VOLUMF FKACTI0^<5 AT h t& jNTNr , "F LIFE 

FliEL AT «»0,0 % T . U . 0 . S 9 7 S 7 1 

C O O L A N T 
l^TtRASSfe^•Hl y (jAP 
TOTAL SODIUM 

vi. <> 0 3 a « S 
. > . 0 S ' i 8 2 1 

0.?S"^30o 

Cl AD 
S P A C E R 

D U C T 

T O T A L S T R U C T , , P A L 

SUM 

O.U(5Jt,b7 
o . u o i p ^ a 
0 . " 7 b 5 ^ 1 

0 . 1 a 3 1 2 3 

1 , 0 0 0 0 01) 
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f U F L A b S F f ' P t y r C - t C u C - n -t,t~ I N n i k F H f I ( , H T 0 , 2 ^ 0 I N P ] M 

GENERAL M. A N T f i T ; -

P n w t H , '̂•^T 
C ( i P t At^kAhC.FMF •-'I 
NiiMbF ^ tlF k ( | ^ i5 i f , L.lhF 
N I I M H F K (iF fOof - L A I ^ ^ t ^ f i i S l T I l i N S 
M,|MbER OF I ^ F T V t k A^o t ' ^ 'H l I F T 
NDN-rifcP OF C'lK T k o l - I I I ' P M S T T I I I N S 

3 , 2 3 3 
HF X A I J U N A L 

13 
£ l o 9 

T H E R M A L i^YOr<A'HTC J^T 

R F A C T I I F I M F T Tt I M K A I H W ^ , o t i , , F 

AvFRAbf- tE f - 'P fWATo t - - t - IgV A L P ' I S S - ^ F A r T l I K , CEG 
AvF^^AGF k F A C y ' R ' I ' l l l L ' ' TF MF fc - A f i iwr- , u F i . F 
TOTAL R E A C I M P L'JI'I-^M FI'^*, L^/H^ 
b v - F Abb F| 0 ^ ^ X .)(• I l l r 4L 
P F I . A L I ' Y F I ' R n V t i ^ - C . ' U L 1 \ G P l A f . K F T , I ' F G f-

I E ^ ' P F l U I U F L rv l ; , t ALt'( l>-S t d K P , PEt ' F 
U r P ( . F AT lJn t - k j s l - \(y\.'b$ C r i ' - F , I E i j F 

AVfc •^Al .F 
M i x I iMiM 

A V F R 4 (' E 
r ' 4 ) ( I MtiM 

A V F "̂  A ^' t 

ikF , DFG F ( t k J V p R F h t i M i r i r T T t M P p K A T l 

C O f i l ^ .JT v F L ' l C i T y , F T / S E C 
C t j l -F Cl^iJL A . 1 v p i ! ,(• J T> , F T / 3 f C 

T p ^ - ^ t R A T H k t n W ' j P t ^ - t i « i K F N C H O I A N T A N H n u L T , 

P k f o S U P E D i M i p A C x i i o b t - T . ' - . i N i i L t , > ' b l 

E s T l ' - ' A T F O P f M A I i N . l \ t P P i . s < ; ' I ^ F D F n P , P b l 

i M i r l i . E S l C N D H t b b U ^ ' ^ I ( V H P , P a l 

OtG F 

5 ^ S . 
2 ^ 0 . 
H7S, 

1 .2=»3xi c 
S , 0 0 0 

n, 
3 b S . 
4 o S , 
VbO, 

21 . a 
l b , 8 

I t i O . 

0 , 0 

urt,5 

P H Y S T C S I - A T A 

F B « C T I r i \ r;F Pi Attv i N r n P F , X 
F k A C T j l i i N OK p f . ' i FK ^^ a K T A ( H L A N I K E T , 4 
F p A L T I t i N OF rL ' ' "E^ ' 1 ' t - i D T A l b l A N K F T , % 
PFA** ' 1 " A V E P A C ' ' - ^'L.«•^-^- TN r i i K i -

R4I l A L 
A x l A L 

T U 1 AI 
PpAK UAMAGF rL'JENLt, '.^T fE > 0.1 '^'FV) 

1 
1 
7 

1 
1 
1 
1 

.s 

. 5 

. 0 

. 2 7 0 
, 3 0 0 
, b b l 
. 1 00X1 0 

FUEL PlN PAT A 

F u F L P H L E T n E N S I f r , >. T , o . 
O T A ^ E T M I L G A p , MIL:> 

F U E L P I N Hll^•r^ 

S M E A P E D FUEl U f N S i ' V . P( ANAR N i i v i p j A i , X T , U , 
F U E L P I N O U T c k O l A ^ t T F p , TN 

FUEL CLAUDINC. i m c ^ N t s s , M U S 
FUEL CLAUOINT. cuMpLsiTjor , 
P F A K L I N E A R p t U E K IN FuEl , t«,*-'/FT 
A V E R A G E L I N E A R PUI^SR l^ F U E I , K W / F I 

^ 6 , 0 
0 , 0 

H E L I U M 

0 ,2^^0 

l a . o 
SS-31b 
13 ,S 

*<.2 
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F U F L A S S E ^ h l Y T L - C C a ( - ^ i ^ , I N LnPE H p I G ^ ' T n , 2 M ( i JN P j F. 

FUEL ASSEM(«LV D r b i t ' 

l A T T t C F P I U M . I I ' 

D U C T O U T S I C F ^ V I I H H A C t - o s s M A T S , \ \ 

D u f T I N S I D E i ^ l l ^ l H A t h " S S r t A T S , It' 
UUC 1 * A I L T n T C f ^ t b t i , I K 
D i i r T A A L L C f y P U S I 1 lU f 
M A X I M U M A I L ' W A H L F o l t - F S b T ' ' uUCT A ' ^ I L , P ^ I 

P f A ^ STPESa T""' "^''C 1 L i P f F ' « , P S I 
N ipH iNAt i>TRE«iS 1'^' '-'v.'C 1 f n P i f h , P S I 
S o D H j M GAP ^ p ^ / ' f c F ^ A S ' , F ^(^1 J E o , 1 ^ 
UMll CELL A K T A , bw I N 

N^|^HER U>- F L F L P i ' " ' * Pf F A S S F ^ H L Y 

S P A C E R concFpi 
P T T C H (T('IAr,r,l'LAPi , Î  

F U E L F I N DIAME IE*-, IN 
F U E L pjN PHr^/i^ii^'E iFf, 
WTFfc SPACER p l A M t T t F , TN 
LF^ 'GTH (IF FUp.L H U N I J L E , I f 
A r T l v E CURE W E I G H T , 1\ 
A X I A L M L A N K E T I H R i ' N F b t , T 

A y l A L P E F L E C T U K T M i C K ' F S S , 1 ' ' 
Pi F ' J U M I ENGTt . , I N 

P( i NijM P U S I T jOrJ 

I f - , 
3 ? , 
f"^ , 

s . M h V ^ 

^ . 7 2 ? 
s . - ^ s i 
o . o ' ? " 

b b - - ^ l b 
p 0 0 0 . 

, 9 ^ f c . 
, " 7 ^ . 

( / . 1 b t i 
3 « . n 5 » 5 

2 7 1 
w i h L WH6F-

0 . 3 30 
v ) . 2 h 0 
1 . 1 ^ 0 

o . o s o 
1 o a . o 

i b . O 
I h . o 

0 . 0 
3 b . 0 
TUP 

V C I L U M F FRACTir.N«5 A T P E f - i ' J j N f . 'IF L i F t 

EUEL AT H B . n % l . U . 0 . a s u Ii 01 

Cone ANT 
l^'TERASSfcMMi y GAP 
TflTAu SODIUM 

X , 3 o « S b 1 
'. .OS i?b'^ 

O . 3 o 2 b 2 o 

C| AD 

S P A C E R 

DiiCT 
TOTAL S T R U C T U R A L 

I I . 1 ObSSb 
I ' . v ' l H O C O 
i j . iifo3b2u 

O . I A / W ' i 

P p i L E T - C L A D r,AP 
SllM 

0 , 0 
1 . 0 0 0 0 0 0 

TOTAl HEAVY M E T A L I N r u H t , K T, 

WEIGHT OF P I N H i i N P L E , »". 

F U E L 

Cl AD 

S P A C E R 
DUCT ( 1 0<4.0 T N C H S L C T i t N ) 
TOTAL S T R U C T U R A L 

AXJAL R E F L E C T O R 

TOTAL 

7 . 3 1 7 
?o.bH7 

i 0 , o < j 0 . 7 9 2 

1 a a . o 7 5 

7 e . R l 2 
( ' , 0 00 

2 2 0 . 8 « t ) 
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F U F I A S S L ^ H I V T ( - ( . L ' ^ C - O ^f, ] f CnpE M p l r , H T 0,?.<*() I N P I N 

R A D I A I B L A N K E T ^SbEf-'HUV U F S i r . f ' 
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APPENDIX C-B: FUEL CYCLE COST CALCULATIONS 

The fuel cycle cost program used was FUCOST^ from General Electric Company. 

The value of plutonium was assumed to be 100 $/gm. The total reprocessing cost 

was 595 $/kg HM with the following breakdown: 350 $/kg HM for reprocessing; 

80 $/kg HM for spent fuel shipping; and 165 $/kg HM for waste shipping and 

storage. The fabrication cost model was the revised HEDL N-factor formula.^ 

The detailed fuel cycle cost components are listed in the following tables. 

The nomenclature used in the titles of these tables and in naming the zones in 

the tables are explained below: 

Nomenclature 

CB 

CC 

3C 

40 

H32 

TC 

LC 

Zone 

Zone 

Zone 

Zone 

1 

4 

7 

8 

: 

Center blanket 

Center core 

Three core zones 

Four core zones 

32 in. core height 

Tightly coupled 

Loosely coupled 

All core zones 

All axial blanket zones 

All internal blankets 

All radial blankets 

REFERENCES 

1. E. V. Neill, D. P. Johnson, "COROPT, A Computer Program for Finding 

Optimum LMFBR Mixed Oxide Fuel Cores," General Electric Company, EBRD, 

October, 1976. 

2. Letter, R. P. Omberg to Distribution, "A Revised Fabrication Cost 

Equation for use in FBR Core Design," HEDL, June 27, 1978. 
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-1JC-H32-TC 0.24" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
H 
5 
6 
7 
8 
9 

EESIDENCE 
TIME 
(YES) 

0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 5 0 0 0 5 E 
0 . 6 0 0 0 6 E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0 . 3 6 3 0 2 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 6 1 9 9 2 E 
0 . 2 5 a 8 8 E 
0 . 0 

01 

00 
00 

FABRICATION 
COST 

(«/KG) 

0 . 2 0 5 1 0 E 
0 .20510E 
0 . 2 0 5 1 0 E 
0 . 0 
0 . 0 
0 . 0 
0.250GOE 
0 . 2 5 0 0 0 E 
0 .25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWf 

0 .10531E 
0 . 0 
0 . 0 
0 . 11980E 
0 . 0 
0 . 0 
o.^^^^5HE 
0 . 6 0 6 6 1 E 
0 . 0 

i) 

01 

01 

01 
00 

REPROCESSING 
COST 

(VKG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(dlLL/KWH) 

0 . 5 6 4 8 9 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 9 6 4 6 4 E -
0 . 7 1 9 1 3 E -
0 . 0 

00 

-01 
•01 

USAGE 
FACTOR 

(KG/KWH) 

O.ITTOOE-OZ 
0 . 0 
0 . 0 
0 . 2 0 1 3 5 E - 0 2 
0 . 0 
0 . 0 
0 . 2 4 7 9 7 E - 0 2 
0 . 1 0 1 9 5 E - 0 2 
0 . 0 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 7 4 7 6 1 E - 0 1 
0 . 0 
0 . 0 

- 0 . 8 5 0 4 6 E - 0 1 
0 . 0 
0 . 0 

- 0 . 1 0 4 7 4 E 00 
- C . 1 0 3 3 0 E 00 

0 . 0 

CAEEY CHAEGE ON PU INVENTORY 
EEVENUE 
CHAEGE ON EEVENUE 
LOSSES 
CASEY CHAEGE ON LOSSES 
CEEDIT FOE SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.78773994E 01 
-0.53353949E 01 
0.19289637E 00 
0.32661361E 00 

-0.56851879E-02 
-0.91038102E 00 
0. 11348979E 02 
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-4C-H32-TC 0.26" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YES) 

0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.20002F 
0.20002E 
0.20002E 
0.50005E 
0.60006E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABEICATION 

(MILL/KWH) 

0.36925E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.72224E 
0.29684E 
0.0 

01 

00 
00 

FABRICATION 
COST 
($/KG) 

0.17790E 
0.17790E 
0.17790E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KHH) 

0.12350E 
0.0 
0.0 
0.14055E 
0.0 
0.0 
0.17189E 
0.70647E 
0.0 

01 

01 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABEICATION 
CC 

(MILL/KWH) 

0.57458E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.11238E 
0.83753E-
0.0 

00 

00 
-01 

USAGE 
FACTOR 
(KG/KWH) 

0.20756E-02 
0.0 
0.0 
0.23623E-02 
0.0 
0.0 
0.28889E-02 
0.11874E-02 
0.0 

EEPBOCESSING 
CC 

(HILL/KWH) 

-0.87671E-01 
0.0 
0.0 

-0.99779E-01 
0.0 
0.0 

-0.12203E 00 
-0.12031E 00 
0.0 

CAESY CHARGE ON PU INVENTOBY 
EEVENUE 
CHARGE ON EEVENUE 
LOSSES 
CASEY CHARGE ON LOSSES 
CEEDIT FOB SALE KT PLANT EOL 
TOTAL FUEL CYCLE COST 

0 . 8 7 9 3 3 7 5 0 E 01 
- 0 . 5 7 6 7 0 6 1 2 E 01 

0 . 2 0 8 5 0 2 8 9 E 00 
0 . 3 6 4 1 8 7 2 4 E 00 

- 0 . 6 3 3 2 6 4 3 3 E - 0 2 
- 0 . 1 0 1 4 0 5 9 1 E 01 

0 . 1 2 6 9 7 0 0 9 E 02 
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-4C-H32-TC 0.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YES) 

0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.200021 
0.50005E 
0.60006E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.37597E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.83750E 
0.34432E 
0.0 

01 

00 
00 

FABRICATION 
COST 
($/KS) 

0.15630E 
0.15630E 
0.15630E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0.14312E 
0.0 
0.0 
0.16306E 
0.0 
0.0 
0.19932E 
0.81949E 
0.0 

01 

01 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.58503E 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 13032E 
0.97151E-
0.0 

00 

00 
-01 

USAGE 
FACTOP 
(KG/KWH) 

0.24054E-02 
0.0 
0.0 
0.27404E-02 
0.0 
0.0 
0.33500E-02 
0.13773E-02 
0.0 

REPROCESSING 
CC 

(MILL/KWH) 

-0.10160E 00 
0.0 
0.0 

-0.11575E 00 
0.0 
0.0 

-0.14150E 00 
-0.13956E 00 
0.0 

CAESY CHAEGE ON PU INVENTOEY 
EEVFNUF 
CHAEGE ON EEVENUE 
LOSSES 
CAEEY CHARGE ON LOSSES 
CREDIT FOE SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.97926245E 01 
-0.60951271E 01 
0.22036380E 00 
0.40487039E 00 
-0.70286654E-02 
-0.11255140E 01 
0.14320276E 02 
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CB-4C-H36-TC 0.24" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 

8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YES) 

0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.50005E 
0.60006E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(BILL/KWH) 

0.32798E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.56165E 
0.24724E 
0.0 

01 

00 
00 

FABRICATION 
COST 
($/KG) 

0.18830E 
0.18830E 
0.18830E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0.10364E 
0.0 
0.0 
0.93177E 
0.0 
0.0 
0.13367E 
0.58843E 
0.0 

01 

00 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.51036E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.87396E-
0.69758E-
0.0 

00 

•01 
-01 

OSAGE 
FACTOR 
(KG/KWH) 

0.17418E-02 
0.0 
0.0 
0.15660E-02 
0.0 
0.0 
0.22466E-02 
0.98895E-03 
0.0 

REPROCESSING 
CC 

(MILL/KWH) 

-0.73571E-01 
0.0 
0.0 

-0.66146E-01 
0.0 
0.0 

-0.94893E-01 
-0.10021E 00 
0.0 

CAEEY CHAEGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CEEDIT FOB SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.77046032E 01 
-0.51120901E 01 
0. 18482298E 00 
0.31922144E 00 

-0.55528171E-02 
-0.88918418E 00 

0 . 10516471E 02 
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-4C-H36-TC 0.26" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

EESIDENCE 
TIME 
(YES) 

0 . 2 0 0 0 2 E 
0 .200C2E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 5 0 0 0 5 E 
0 .6C006E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABEICATION 

(MILL/KWH) 

0 . 3 3 3 0 1 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 6 2 9 7 9 E 
0 .2772ttE 
0 . 0 

01 

CO 
00 

FABEICATION 
COST 

($/KG) 

0 . 1 6 3 1 0 E 
0 . 1 6 3 1 0 E 
0 . 1 6 3 1 0 E 
0 . 0 
0 . 0 
0 . 0 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 

04 
04 
04 

03 
03 
03 

REPEOCESSING 

(MILL/KWH) 

0 . 1 2 1 4 9 E 
0 . 0 
0 . 0 
0 . 1 0 9 3 0 E 
0 . 0 
0 . 0 
0 . 14989E 
0 . 6 5 9 8 2 E 
0 . 0 

01 

01 

01 
00 

BEPSOCESSINS 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 B 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0 . 5 1 8 1 9 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 9 7 9 9 9 E -
0 . 7 8 2 2 2 E -
0 . 0 

00 

-01 
-01 

USAGE 
FACTOR 

(KG/KWH) 

0 . 2 0 4 1 8 E - 0 2 
0 . 0 
0 . 0 
0 . 1 8 3 7 0 E - 0 2 
0 . 0 
0 . 0 
0 . 2 5 1 9 2 E - 0 2 
0 . 1 1 0 8 9 E - 0 2 
0 . 0 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 8 6 2 4 2 E - 0 1 
0 . 0 
0 . 0 

- 0 . 7 7 5 9 a E - 0 1 
0 . 0 
0 . 0 

- 0 . 1 0 6 4 1 E 00 
- 0 . 1 1 2 3 7 E OO 

0 . 0 

CARRY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON EEVENUE 
LOSSES 
CAREY CHAEGE ON LOSSES 
CEEDIT FOE SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.84425716E 01 
-0.55313787E 01 
0. 19998205E 00 
0.34964651E 00 

-0.60796067E-02 
-0.97354031E 00 

0 . 11496697E 02 
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CB-4C-H36-TC 0.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0 .2C002E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 .500C5E 
0 . 6 0 0 0 6 E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0 . 3 3 9 2 7 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 7 3 0 5 9 E 
0 . 3 2 1 ^ 9 1 
0 . 0 

01 

00 
00 

FABRICATION 
COST 

($/KG) 

0 . 1 4 3 3 0 E 
0 . 1 4 3 3 0 E 
0 .14330E 
0 . 0 
0 . 0 
0 . 0 
0 . 2 5 0 0 0 E 
0 .25000E 
0 .25000E 

04 
04 
04 

03 
03 
03 

REPEOCESSING 

(MILL/KWH) 

0 . 1 4 0 8 7 E 
0 . 0 
0 . 0 
0 . 1 2 6 7 6 E 
0 . 0 
0 . 0 
0 .17389E 
0 . 7 6 5 3 8 E 
0 . 0 

01 

01 

01 
00 

REPROCESSING 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0 . 5 2 7 9 3 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 1 3 6 8 E 
0 . 9 0 7 3 6 E -
0 . 0 

00 

00 
-01 

USAGE 
FACTOR 

(KG/KWH) 

0 . 2 3 6 7 6 E - 0 2 
0 . 0 
0 . 0 
0 . 2 1 3 0 5 E - 0 2 
0 . 0 
0 . 0 
0 . 2 9 2 2 3 E - 0 2 
0 . 1 2 8 6 4 E - 0 2 
0 . 0 

REPEOCESSING 
CC 

(HILL/KWH) 

- 0 . 1 0 0 0 0 E 00 
0 . 0 
0 . 0 

- 0 . 8 9 9 8 9 E - 0 1 
0 . 0 
0 . 0 

- 0 . 1 2 3 4 4 E 00 
- 0 . 1 3 0 3 4 E OO 

0 . 0 

CAEEY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON EEVENUE 
LOSSES 
CAEEY CHARGE ON LOSSES 
CEEDIT FOR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0 . 9 4 2 5 9 5 5 8 E 01 
- 0 . 5 8 8 6 1 6 0 9 E 01 

0 . 2 1 2 8 0 8 8 5 E 00 
0 . 3 8 9 7 5 2 1 5 E 00 

- 0 . 6 7 6 6 8 7 8 1 E - 0 2 
- 0 . 1 0 8 3 5 9 3 4 E 01 

0 . 12965898E 02 
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CB-3C-H32-TC 0.24" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YES) 

0.20002E 
0.200G2E 
0.20002E 
0.20002E 
0.20002F 
0.20002E 
0.20002E 
0.50005E 
0.600C6E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABEICATION 

(MILL/KWH) 

0.3546CE 
0.0 
0.0 
0.0 
0.0 
0.0 
0.58761E 
0.24961E 
0.0 

01 

00 
00 

FABRICATION 
COST 
($/KG) 

0.21130E 
0.21130E 
0.21130E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0.99851E 
0.0 
0.0 
0.11567E 
0.0 
0.0 
0.13985E 
0.59407E 
0.0 

00 

01 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(HILL/KWH) 

0.55178E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.91437E-
0.70427E-
0.0 

00 

-01 
-01 

USAGE 
FACTOR 
(KG/KWH) 

0.16782E-02 
0.0 
n.o 
0.19440E-0?. 
0.0 
0.0 
0.23505E-02 
C.99844E-03 
0.0 

REPEOCESSING 
CC 

(MILL/KWH) 

-0.70884E-01 
0.0 
0.0 

-0.82114F-01 
0.0 
0.0 

-0.99280E-01 
-0.10117E 00 
0.0 

CARRY CHARGE ON PU INVENTORY 
REVENUE 
CHAEGE ON EEVENUE 
LOSSES 
CAEEY CHAEGE ON LOSSES 
CEEDIT FOE SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.74565077E 01 
-0.52491646E 01 
0.18977880E 00 
0.30958909E 00 

-0.53957701E-02 
-0.86403549E 00 
0. 10728442E 02 

C-152 



CB-3C-H32-TC 0.26" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZdNE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.200021 
0.20002E 
0.200021 
0.50005E 
0.600061 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.360591 
0.0 
0.0 
0.0 
0.0 
0.0 
0.68435E 
0.29084E 
0.0 

01 

00 
00 

FABRICATION 
COST 
($/KG) 

0.18270E 
0.18270E 
0.18270E 
0.0 
0.0 
C O 
0.25000E 
0.250COE 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0.11743E 
0.0 
0.0 
0.13572E 
0.0 
0.0 
0.16288E 
0.69221E 
0.0 

01 

01 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(HILL/KWH) 

0.56110E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.10649B 
0.82062E-
0.0 

00 

00 
-01 

OSAGE 
FACTOR 
(KG/KWH) 

0. 19737E-02 
0.0 
0.0 
0.22810E-02 
0.0 
0.0 
0.27374E-02 
0.11634E-02 
0.0 

REPROCESSING 
CC 

(HILL/KWH) 

-0.83365E-01 
0.0 
0.0 

-0.96348E-01 
0.0 
0.0 

-0.11562E 00 
-0.11788E 00 
0.0 

CARRY CHARGE ON PU INVENTOEY 
EEVENUE 
CHAEGE ON REVENUE 
LOSSES 
CAEEY CHARGE ON LOSSES 
CEEDIT FOB SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.83656607E 01 
-0.55370226E 01 
0.20018607E 00 
0.34658152E 00 

-0.60282648E-02 
-0.96531886E 00 

0.12174046E 02 

C-153 



-3C-H32-TC 0.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONF 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

EESIDENCE 
TIME 
(YES) 

0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C.200C2E 
0 . 2 0 0 0 2 1 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 1 
0 . 2 0 0 0 2 1 
0 . 5 0 0 0 5 1 
0 . 6 0 0 0 6 1 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABEICATION 

(MILL/KWH) 

0 . 3 6 6 7 3 1 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 7 9 4 0 0 1 
0 . 3 3 7 4 1 1 
0 . 0 

01 

00 
00 

FABRICATK 
COST 

(U/KG) 

0 . 1 6 0 0 0 E 
0 . 1 6 0 0 0 E 
0 .16000E 
0 . 0 
0 . 0 
0 . 0 
0 . 2 5 0 0 0 E 
0 .25000E 
0 . 2 5 0 0 0 E 

5N 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0 . 1 3 6 3 8 S 
0 . 0 
0 . 0 
0 . 1 5 7 4 3 E 
0 . 0 
0 . 0 
0 . 1 8 8 9 7 E 
0 . 8 0 3 0 4 E 
0 . 0 

01 

01 

01 
00 

REPROCESSING 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
0 .595C0E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0.59500F: 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0 . 5 7 0 6 5 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 2 3 5 5 E 
0 . 9 5 2 0 1 E -
0 . 0 

00 

00 
-01 

USAGE 
FACTOR 

(KG/KWH) 

0 . 2 2 9 2 0 E - 0 2 
0 . 0 
0 . 0 
0 . 2 6 4 6 0 E - 0 2 
0 . 0 
0 . 0 
0 . 3 1 7 6 0 E - 0 2 
0 . 1 3 4 9 7 E - 0 2 
0 . 0 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 9 6 8 1 3 E - 0 1 
0 . 0 
0 . 0 

- 0 . 1 1 1 7 6 E 00 
0 . 0 
0 . 0 

- 0 . 1 3 4 1 5 E 00 
- 0 . 1 3 6 7 6 E OO 

0 . 0 

CARRY CHAEGE ON PU INVENTORY 
EEVENUE 
CHAEGE ON EEVENUE 
LOSSES 
CABBY CHARGE ON LOSSES 
CEEDIT FOR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.93238163E 01 
-0.58418121E 01 

0.21120542E 00 
0 . 3 8 5 5 7 0 3 5 E 00 

- 0 . 6 6 9 4 9 5 0 2 E - 0 2 
- 0 . 10720758E 01 

0 . 13739408E 02 

C-154 



-3C-H36-TC 0.24" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

EESIDENCE 
TIME 
(YES) 

0 . 2 0 0 0 2 1 
0 . 2 0 0 0 2 1 
0 . 2 0 0 0 2 1 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 1 
0 . 2 0 0 0 2 1 
0 .500C5E 
0 . 6 0 0 0 6 E 

01 
01 
01 
01 
01 
Cl 
01 
01 
01 

FABEICATION 

(MILL/KWH) 

0 . 3 4 3 5 1 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 5 8 9 3 1 E 
0 . 2 5 9 2 6 1 
0 . 0 

01 

00 
00 

FABRICATION 
COST 

($/KG) 

0 . 1 9 1 1 0 E 
0 . 1 9 1 1 0 E 
0 .19110E 
0 . 0 
0 . 0 
0 . 0 
0 . 2 5 0 0 0 E 
0 .25000E 
0 .2S000E 

04 
04 
04 

03 
03 
03 

REPEOCESSING 

(MILL/KWH) 

0 . 1 0 6 9 5 E 
0 . 0 
0 . 0 
0 .97786E 
0 . 0 
0 . 0 
0 . 1 4 0 2 6 E 
0 . 6 1 7 0 4 E 
0 . 0 

01 

00 

01 
00 

REPEOCESSIl 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

}G 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABEICATION 
CC 

(MILL/KWH) 

0 . 5 3 4 5 3 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 9 1 7 0 0 E -
0 . 7 3 1 5 1 E -
0 . 0 

00 

-01 
-01 

USAGE 
FACTOP 

(KG/KWH) 

0 . 1 7 9 7 6 E - 0 2 
0 . 0 
0 . 0 
0 . 1 6 4 3 5 E - 0 2 
0 . 0 
0 . 0 
0 . 2 3 5 7 2 E - 0 2 
0 . 1 0 3 7 0 E - 0 2 
0 . 0 

REPEOCESSING 
CC 

(MILL/KWH) 

- 0 . 7 5 9 2 6 E - 0 1 
0 . 0 
0 . 0 

- 0 . 6 9 4 1 7 E - 0 1 
0 . 0 
0 . 0 

- 0 . 9 9 5 6 6 E - 0 1 
- 0 . 1 0 5 0 8 E 00 

0 . 0 

CAEEY CHAEGE ON PU INVENTOBY 
EEVENUE 
CHAEGE ON EEVENUE 
LOSSES 
CABBY CHAEGE ON LOSSES 
CEEDIT FOE SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.78484793E 01 
-0.50967693E 01 
0. 18426913E 00 
0.32494509E 00 

-0.56485236E-02 
-0.90450978E 00 
0.11050822E 02 

C-155 



CB-3C-H36-TC 0.26" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONF 
ZONF 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YPS) 

0.200C2E 
0.200021 
0.200021 
0.20002E 
0.200021 
0.200021 
0.2C002E 
0.50005E 
0.600061 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABEICATION 

(MILL/KWH) 

0.34871E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.66107E 
0.290841 
0.0 

01 

00 
00 

FABEICATION 
COST 
(VKG) 

0.16500E 
0.16500E 
0.16500E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

EEPBOCESSING 

(MILL/KWH) 

0.12575E 
0.0 
0.0 
0.11476E 
0.0 
0.0 
0.15733E 
0.69221E 
0.0 

01 

01 

01 
00 

EEPBOCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABEICATION 
CC 

(MILL/KWH) 

0.54261E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.10287E 
0.82062E-
0.0 

00 

00 
•01 

USAGE 
FACTOR 
(KG/KWH) 

0.21134E-02 
0.0 
0.0 
0.19288E-02 
0.0 
0.0 
0.26443E-02 
0.11634E-02 
0.0 

EEPBOCESSING 
CC 

(MILL/KWH) 

-0.89266E-01 
0.0 
0.0 

-0.81470E-01 
0.0 
0.0 

-0.11169E 00 
-0.11788E 00 
0.0 

CASEY CHASGE ON PU INVENTOBY 
BEVENUE 
CHAEGE ON BEVENUE 
LOSSES 
CABBY CHAEGE ON LOSSES 
CEEDIT FOB SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.86342363E 01 
-0.53676939E 01 
0. 19406414E 00 
0 . 3 5 6 9 6 4 0 5 E 00 

- 0 . 6 1 9 6 7 6 7 1 E - 0 2 
- 0 . 9 9 2 3 0 1 5 8 E 00 

0 . 12255864E 02 

C-156 



-3C-H36-TC 0.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0.20002E 
0.200021 
0.200021 
0.200021 
0.200021 
0.2C0021 
0.200021 
0.50005E 
0.600061 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABEICATION 

(MILL/KWH) 

0.35518E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.766691 
0.33741E 
0.0 

01 

00 
CO 

FABEICATION 
COST 
($/KG) 

0.14470E 
0.14470E 
0.14470E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

EEPBOCESSING 

(MILL/KWH) 

0.14605E 
0.0 
0.0 
0.13315E 
0.0 
0.0 
0.18247E 
0.80304E 
0.0 

01 

01 

01 
00 

EEPBOCESSING 
COST 
(S/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.55269E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.11930E 
0.95201E-
0.0 

00 

00 
-01 

USAGE 
FACTOR 
(KG/KWH) 

0.24546E-02 
0.0 
0.0 
0.22378E-02 
0.0 
0.0 
0.30668E-02 
0.13497E-02 
0.0 

EEPBOCESSING 
CC 

(MILL/KWH) 

-0.10368E 00 
0.0 
0.0 

-0.94524E-01 
0.0 
0.0 

-0.12954E 00 
-0.13676E 00 
0.0 

CAREY CHARGE ON PU INVENTORY 
ElVENUE 
CHAEGE ON EEVENUE 
LOSSES 
CAEEY CHARGE ON LOSSES 
CEEDIT FOB SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.96214209E 01 
-0.57063503E 01 
0.20630795E 00 
0.39718729E 00 

-0.68854317E-02 
-0.11025782E 01 
0. 13787436E 02 

C-157 



CB-2C-H40-IC 0.26" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 

8 
9 

RESIDENCE 
TIME 
(YRS) 

0.20002E 
0.200021 
0.200021 
0.20002E 
0.200021 
0.200021 
0.20002E 
0.500051 
0.60006E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.33462E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.56835E 
0.24995E 
0.0 

01 

CO 
00 

FABRICATION 
COST 
($/KG) 

0.16860E 
0.16860E 
0.16860E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0.11809E 
0.0 
0.0 
0.91085E 
0.0 
0.0 
0.'13527E 
0.59488E 
0.0 

01 

00 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.52069E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.88439E-
0.70523E-
0.0 

00 

-01 
-01 

OSAGE 
FACTOR 
(KG/KWH) 

0.19847E-02 
0.0 
0.0 
0.15308E-02 
0.0 
0.0 
0.22734E-02 
0.99979E-03 
0.0 

REPROCESSING 
CC 

(MILL/KWH) 

-0.83830E-01 
0.0 
0.0 

-O.64661E-01 
0.0 
0.0 

-0.96026E-01 
-0.10131E 00 
0.0 

CAREY CHAEGE ON PU INVENTOEY 
BEVENUE 
CHARGE ON BEVENUE 
LOSSES 
CASEY CHAEGE ON LOSSES 
CREDIT FOB SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.80444641E 01 
-0.47411804E 01 
0. 17141312E 00 
0.33202410E 00 

-0.57547539E-02 
-0.92152065E 00 

0 . 1 1 4 1 6 9 7 9 E 02 

C-158 



CB-2C-H40-LC 0.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0.200021 
0.200021 
0.20002E 
0.200021 
0.200021 
0.200021 
0.200021 
0.50005E 
0.600C6E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.33974E 
0.0 
0.0 
0.0 
0.0 
0.0 
C.644561 
0.283561 
0.0 

01 

CO 
00 

FABRICATION 
COST 
($/KG) 

0.14730E 
0.14730E 
0.14730E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0.13723E 
0.0 
0.0 
0.10570E 
0.0 
0.0 
0.15340E 
0.67488E 
0.0 

01 

01 

01 
00 

REPROCESSING 
COST 
(VKG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.5950OE 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.52865E 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 10030E 
0.80007E-
0.0 

00 

00 
-01 

USAGE 
FACTOF 
(KG/KWH) 

0.23064E-02 
0.0 
0.0 
0.17764E-02 
0.0 
0.0 
0.25782E-02 
0.11342E-02 
0.0 

REPROCESSING 
CC 

(MILL/KWH) 

-0.97421E-01 
0.0 
0.0 

-0.75032E-01 
0.0 
0.0 

-0.10890E 00 
-0.11493E 00 
0.0 

CAEEY CHAEGE ON PU INVENTOBY 
ElVENUE 
CHARGE ON EEVENUE 
LOSSES 
CAEEY CHARGE ON LOSSES 
CEEDIT FOE SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.87757788E 01 
-0.50967693E 01 
0. 18426913E 00 
0.36204636E 00 

-0.62724724E-02 
-0. 10044241E 01 
0. 12490941E 02 

C-159 



CB-2C-H40-LC 0.30" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0 . 2 0 0 0 2 1 
0 . 2 0 0 C 2 1 
0 . 2 0 0 0 2 1 
0 . 2 0 0 0 2 1 
0 . 2 0 0 C 2 1 
0 . 2 0 0 0 2 1 
0 . 2 0 0 0 2 1 
0 . 5 0 0 0 5 1 
C . 6 0 0 0 6 E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 
COST 

($/KG) 

0 . 1 3 0 2 0 E 
0 . 1 3 0 2 0 E 
0 . 1 3 0 2 0 E 
0 . 0 
0 . 0 
0 . 0 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 
C . 2 5 0 0 0 E 

0 4 
04 
0 4 

0 3 
0 3 
0 3 

REPROCESSING 
COST 

($ /KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 

USAGE 
FACTOR 

(KG/KWH) 

0 . 2 6 5 1 0 E -
0 . 0 
0 . 0 
0 . 2 0 3 8 9 E -
0 . 0 
0 . 0 
0 . 2 9 6 0 9 F -
0 . 1 3 0 2 6 E -
0 . 0 

•02 

-02 

•02 
•02 

FABRICATION REPROCESSING FABRICATION EEPBOCESSING 
CC CC 

(MIIL/KWH) (MILL/KWH) (MILL/KWH) (MILL/KWH) 

ZONE 
ZCNE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
c 
6 
7 
8 
9 

0 . 3 4 5 1 7 1 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 7 4 0 2 3 1 
0 . 3 2 5 6 4 1 
0 . 0 

01 

00 
0 0 

0 . 1 5 7 7 4 E 
0 . 0 
0 . 0 
0 . 1 2 1 3 1 E 
0 . 0 
0 . 0 
0 . 1 7 6 1 8 E 
0 . 7 7 5 0 3 E 
0 . 0 

01 

01 

01 
0 0 

0 . 5 3 7 1 0 E 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 1 5 1 9 E 
0 . 9 1 8 8 0 E -
0 . 0 

0 0 

0 0 
-01 

- 0 . 1 1 1 9 8 E 
0 . 0 
0 . 0 

- 0 . 8 6 1 1 9 E -
0 . 0 
0 . 0 

- 0 . 1 2 5 0 7 E 
- 0 . 1 3 1 9 9 E 

0 . 0 

OO 

•01 

0 0 
0 0 

CARRY CHARGE ON PU INVENTORY = 0.96159801E 01 
REVENUE = -0.53846273E 01 
CHARGE ON REVENUE = 0.19467640E 00 
LOSSES = 0.39627969E 00 
CABBY CHARGE ON LOSSES = -0.68585724E-02 
CREDIT FOE SALE AT PLANT EOL = -0.10982761E 01 
TOTAL FUEL CYCLE COST = 0.13850949E 02 

C-160 



-2C-H48-LC 0.26" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONF 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YES) 

0.200021 
0.200021 
0.200C2E 
0.200021 
0.200021 
0.200021 
0.200021 
0.500051 
0.600061 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABEICATION 

(MILL/KWH) 

0.29439F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.56920E 
C.27298E 
0.0 

01 

00 
00 

FABRICATION 
COST 
($/KG) 

0.14770E 04 
0.14770E 04 
0.14770E 04 
0.0 
0.0 
0.0 
0.25000E 03 
0.25000E 03 
0.25000E 03 

REPROCESSING 

(MILL/KWH) 

0.11859E 01 
0.0 
0.0 
0.71085E 00 
0.0 
0.0 
0.13547E 01 
0.64969E 00 
0.0 

REPROCESSING 
COST 
(VKG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(HILL/KWH) 

0.45809E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.88571E-
0.77021E-
0.0 

00 

-01 
-01 

USAGE 
FACTOR 
(KG/KWH) 

0.19931E-02 
0.0 
C O 
0.11947E-02 
0.0 
0.0 
0.22768E-02 
0.10919E-02 
0.0 

EEPBOCESSING 
CC 

(MILL/KWH) 

-0.84188E-01 
0.0 
C O 

-0.50463E-01 
0.0 
0.0 

-0.96169E-01 
-0.11064E 00 
0.0 

CABBY CHAEGE ON PU INVENTORY 
REVENUE 
CHARGE ON EEVENUE 
ICSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.83856220E 01 
-0.45041218E 01 
0. 16284245E 00 
0.34516567E 00 

-0.59672147E-02 
-0.95554233E 00 
0.11397386E 02 

C-161 



CB-2C-Ha8-LC C.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
H 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YBS) 

0.2C002E 
0.200C2E 
0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.50005E 
0.60006E 

01 
01 
01 
CI 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.29862E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.62318E 
0.29889E 
0.0 

01 

00 
00 

FABRICATION 
COST 
(«/KG) 

0.12900E 
0.12900E 
0.12900E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0. 13T74E 
0.0 
0.0 
0.82471E 
0.0 
0.0 
0.ia832E 
0.71135E 
0.0 

01 

00 

01 
00 

REPROCESSING 
COST 
(VKG) 

0.59500F 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.46468E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.96970E-
0.84331E-
0.0 

00 

-01 
-01 

USAGE 
FACTOR 
(KG/KWH) 

0.23149E-02 
0.0 
0.0 
0.13861E-02 
0.0 
0.0 
0.24927E-02 
0.11956E-02 
0.0 

REPROCESSING 
CC 

(MILL/KWH) 

-0.97778E-01 
0.0 
0.0 

-0.58545E-01 
0.0 
0.0 

-0.10529E 00 
-0.12114E 03 
0.0 

CARRY CHARGE ON PD INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.89917240E 01 
-0.48766432E 01 
0. 17631060E 00 
0.37021422E 00 

-0.64019039E-02 
-0.10251493E 01 
0. 12198098E 02 

C-162 



CB-2C-H48-LC 0.30" FINS 

ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
?;ONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
c 

6 
7 
8 
9 

RESIDENCE 
TIME 
(YPS) 

0.20002E 
0.20002E 
0.2C0C2E 
0.20002E 
0.20002E 
0.20002E 
0.20002E 
0.50005E 
0.60006E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.30345E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.68943E 
0.33072E 
0.0 

01 

00 
00 

FABRICATION 
COST 
($/KG) 

0.11410E 
0.11410E 
C.11410E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0.15824E 
0.0 
0.0 
0.94662E 
0.0 
0.0 
0.16408E 
0.78712E 
0.0 

01 

00 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.47219E 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 10728E 
0.93314E-
0.0 

00 

00 
-01 

USAGE 
FACTOR 
(KG/KWH) 

0.26595E-02 
0.0 
0.0 
0.15910E-02 
0.0 
0.0 
0.27577E-02 
0.13229E-02 
0.0 

REPROCESSING 
CC 

(MILL/KWH) 

-0.11233E 00 
0.0 
0.0 

-0.67200E-01 
0.0 
0.0 

-0.11648E 00 
-0.1340aE 03 
0.0 

CARRY CHARGE ON PD INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOB SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.97030830E 01 
-0.52152987E 01 
0.18855441E 00 
0.39940172E 00 

-0.69049709E-02 
-0.11057072E 01 
0.13217471E 02 

C-163 



CC-3C-H40-IC C.26" PINS 

ZONE 
70NE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0.20002F 
0.200C2E 
0.20002E 
0.20002E 
0.20002E 
0.20002E 
C.20002E 
Q.50005F 
C.60006E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 
COST 
($/KG) 

0.16630E 
0.16630E 
0.16630E 
0.0 
0.0 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 
COST 
($/KG) 

0.59500F 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500F 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

USAGE 
FACTOR 
(KG/KWH) 

0.20152E-02 
0.0 
0.0 
0.15308E-02 
0.0 
0.0 
0.21803E-02 
0.10015E-02 
0.0 

FABRICATION REPROCESSING FABRICATION REPROCESSING 
CC CC 

(MIIL/KWH) (MILL/KWH) (MILL/KWH) (MILL/KWH) 

ZONE 1 0.33512E 01 0.11990E 01 0.52147E 00 -0.85118E-01 
ZONE 2 0.0 0.0 0.0 0.0 
ZONE 3 0.0 0.0 0.0 0.0 
ZONF 4 0.0 0.91085E 00 0.0 -0.64661F-01 
ZONE 5 0.0 0.0 0.0 0.0 
ZONE 6 0.0 0.0 0.0 0.0 
ZONE 7 0.54507E 00 0.12973E 01 0.84816E-01 -0.92092E-01 
ZONE 8 0.25037E 00 0.59588E 00 0.70642E-01 -0.10148E 00 
ZONE 9 0.0 0.0 0.0 0.0 

CAREY CHARGE ON PU INVENTORY = 0.81478996E 01 
REVENUE = -0.49951725E 01 
CHARGE ON REVENUE = 0.18059593E 00 
ICSSES = 0.33670717E 00 
CARRY CHARGE ON LOSSES = -0.58426671E-02 
CREDIT FOR SALE AT PLANT EOL = -0.93559855E 00 
TOTAL FUEL CYCLE COST = 0.11211805E 02 

C-164 



CC-3C-H40-LC 0.28" PINS 

ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YPS) 

0.20002E 
0.20002E 
0.200a2E 
0.200Q2E 
0.20002E 
C.2C0C2E 
0.20002E 
0.50005E 
0.60006F 

01 
01 
CI 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.34072F 
0.0 
0.0 
0.0 
C O 
0.0 
0.61810E 
0.28390E 
0.0 

01 

CO 
00 

FABRICATION 
COST 
($/KG) 

0.14580E 
0.14580E 
0.14580E 
0.0 
0.0 
0.0 
0.25000E 
0.2'SOOOE 
0.25000E 

04 
04 
04 

03 
03 
03 

REPPOCESSING 

(MILL/KWH) 

0.13905E 
0.0 
0.0 
0. 10564E 
0.0 
0.0 
0.14711E 
0.67568E 
0.0 

01 

01 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59 500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.53019E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.96180E-
0.80103E-
0.0 

00 

-01 
-01 

USAGE 
FACTOR 
(KG/KWH) 

0.23369E-02 
0.0 
0.0 
0.17755E-02 
0.0 
0.0 
0.24724E-02 
0.11356E-02 
0.0 

REPROCESSING 
CC 

(MILL/KWH) 

-0.98708E-01 
0.0 
0.0 

-0.74997E-01 
0.0 
0.0 

-0.10443E 00 
-0.11507E 03 
0.0 

CARRY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.89681377E 01 
-0.53338289E 01 

0 . 1 9 2 8 3 9 7 4 E 00 
0 . 3 7 0 2 5 0 4 0 E 00 

- 0 . 6 4 1 8 9 9 5 6 E - 0 2 
- 0 . 1 0 2 7 8 8 7 3 E 01 

0 . 12379204E 02 

C-165 



CC-3C-H40-IC 0.30" PINS 

ZONF 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0.200C2E 
0.200C2E 
0.20002E 
0.20002E 
G.20002F 
0.20002E 
0.20002E 
0.50005E 
0.6C006E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.34645E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.70954F 
0.32590E 
0.0 

01 

00 
00 

FABRICATION 
COST 
(S/KG) 

0.12920E 
0.12920E 
0.12920E 
0.0 
0.0 
0.0 
0.25003E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0.15955E 
0.0 
0.0 
0.12126E 
0.0 
0.0 
0.16887E 
0.77564E 
0.0 

01 

01 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.53910E 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 11041E 
0.91952E-
0.0 

00 

00 
-01 

USAGE 
FACTOR 
(KG/KWH) 

P.26815E-02 
0.0 
0.0 
0.2038CE-02 
0.0 
0.0 
0.28382E-02 
0.13036E-02 
0.0 

REPROCESSING 
CC 

(MILL/KWH) 

-0.11326E 00 
C O 
C O 

-C86083E-01 
C O 
C O 

-0.11988E 03 
-0.13209E 03 
C O 

CAREY CHARGE ON PU INVENTORY = 0.98736582E 01 
REVENUE = -0.56216860E 01 
CHARGE ON REVENUE = 0.20324695E 00 
ICSSES = 0.40709788E 00 
CARRY CHARGE ON LOSSES = -0.70490539E-02 
CREDIT FOR SALE AT PLANT EOL = -0.11287794E 01 
TOTAL FUEL CYCLE COST = C13789031E 02 

C-166 



-3C-H48-LC 0.26" PINS 

ZONE 
7GNE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 .2C002F 
C.20002E 
C 2 0 0 0 2 E 
0 . 5 0 0 0 5 E 
0 . 6 0 0 0 6 E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

C 2 9 4 7 2 E 
C O 
C O 
0 . 0 
C O 
C O 
0 . 5 4 2 1 0 E 
0 . 2 7 3 4 0 E 
C O 

CI 

00 
CO 

FABRICATION 
COST 

($/KG) 

0 .14570E 
0 . 1 4 5 7 0 E 
C 1 4 5 7 3 E 
0 . 0 
CO 
CO 
0 .25000E 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

C 1 2 0 3 6 E 
CO 
CO 
C.71085E 
CO 
CO 
0 .12902E 
C 6 5 0 7 0 E 
CO 

01 

00 

01 
00 

REPROCESSING 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
C 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

C 4 5 8 6 0 E 
C O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 8 4 3 5 5 E -
0 . 7 7 1 4 0 E -
0 . 0 

00 

-01 
-01 

USAGE 
FACTOR 

(KG/KWH) 

0 . 2 0 2 2 8 E - 0 2 
0 . 0 
C O 
C 1 1 9 4 7 E - 0 2 
CO 
CO 
0 . 2 1 6 8 4 F - 0 2 
0 . 1 0 9 3 6 E - 0 2 
C O 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 8 5 4 4 0 E - 0 1 
C O 
CO 

- 0 . 5 0 4 6 3 E - 0 1 
CO 
CO 

- 0 . 9 1 5 9 1 E - 0 1 
- 0 . 1 1 0 8 1 E 03 

C O 

CARRY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CABBY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TCTAL FDEL CYCLE COST 

0 . 8 4 3 2 8 0 7 9 E 01 
- 0 . 4 7 7 5 0 4 6 3 E 01 

0 . 1 7 2 6 3 7 5 2 E 00 
0 . 3 4 7 6 3 4 2 6 E 00 

- 0 . 6 0 1 8 4 9 7 0 E - 0 2 
- 0 . 9 6 3 7 5 4 4 8 E 00 

0 . 1 1 1 0 8 0 1 6 E 02 

C-167 



CC-3C-H48-LC C.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 
ZONE 

ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YBS) 

C 2 0 0 0 2 F 
0 . 2 0 0 0 2 1 
C 2 0 0 0 2 E 
C 2 0 0 0 2 E 
0 . 2 0 0 C 2 E 
0 . 2 0 0 0 2 E 
C . 2 C 0 0 2 E 
0 . 5 0 0 C 5 E 
0 . 6 0 0 0 6 F 

01 
01 
01 
CI 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0 . 2 9 9 1 6 E 
0 . 0 
C O 
C O 
C O 
C O 
0 . 5 9 3 5 4 E 
0 . 2 9 9 3 1 E 
C O 

01 

00 
0 0 

FABRICATION 
COST 

($ /KG) 

C 1 2 7 6 0 E 
0 . 1 2 7 6 0 E 
0 . 1 2 7 6 0 E 
C O 
C O 
C O 
0 . 2 5 0 0 0 E 
0 . 2 5 0 C 0 E 
C 2 5 0 0 0 E 

0 4 
0 4 
0 4 

0 3 
0 3 
0 3 

REPROCESSING 

(MILL/KWH) 

0 . 1 3 9 5 0 E 
0 . 0 
0 . 0 
0 . 8 2 4 2 0 E 
C O 
C O 
0 . 1 4 1 2 6 E 
0 . 7 1 2 3 6 E 
0 . 0 

01 

0 0 

01 
0 0 

REPROCESSING 
COST 

($ /KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . S 9 5 0 O E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
C 5 9 5 0 0 E 
C 5 9 5 0 0 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
03 
0 3 
0 3 

FABRICATION 
CC 

(MILL/KWH) 

0 . 4 6 5 5 2 E 
0 . 0 
0 . 0 
0 . 0 
C O 
C O 
C 9 2 3 5 9 E -
C 8 4 4 5 1 E -
0 . 0 

0 0 

-01 
-01 

USAGE 
FACTOR 

(KG/KWH) 

0 . 2 3 4 4 5 E - 0 2 
0 . 0 
C O 
0 . 1 3 8 5 2 E - 0 2 
C O 
C O 
0 . 2 3 7 4 2 E - 0 2 
0 . 1 1 9 7 2 E - 0 2 
C O 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 9 9 0 3 0 E - 0 1 
C O 
C O 

- C 5 8 5 0 9 E - 0 1 
0 . 0 
C O 

- 0 . 1 0 0 2 8 E 0 3 
- 0 . 1 2 1 3 1 E 0 3 

C O 

CARRY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TCTAL FUEL CYCLE COST 

0.90824604E 01 
-0.51137018E 01 
0. 18488127E 00 
0.37435275E 00 

-C64800493E-02 
-0.10376635E 01 
0.11975667E 02 

C-168 



CC-3C-H48-LC 0.30" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 C 2 E 
0 . 2 0 0 0 2 E 
C 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
3 . 2 0 0 0 2 E 
0 . 5 C 0 0 5 E 
C . 6 0 0 0 6 E 

01 
01 
CI 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0 . 3 C 3 9 7 E 
C O 
0 . 0 
C O 
C O 
C O 
0 . 6 5 6 4 1 E 
C 3 3 0 9 8 E 
0 . 0 

01 

0 0 
0 0 

FABRICATION 
COST 

($/KG) 

C 1 1 3 0 0 E 
0 . 1 1 3 0 0 E 
0 . 1 1 3 0 0 E 
C O 
C O 
C O 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 

0 4 
0 4 
0 4 

0 3 
0 3 
0 3 

REPROCESSING 

(MILL/KWH) 

0 . 1 6 0 0 5 E 
C O 
C O 
0 . 9 4 6 6 2 E 
C O 
C O 
0 . 1 5 6 2 3 E 
0 . 7 8 7 7 3 E 
C O 

01 

0 0 

01 
0 0 

REPROCESSING 
COST 

(S/KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 

FABRICATION 
CC 

(MILL/KWH) 

0 . 4 7 3 0 0 E 
C O 
0 . 0 
0 . 0 
C O 
0 . 0 
0 . 1 0 2 1 4 E 
0 . 9 3 3 8 5 E -
0 . 0 

0 0 

0 0 
- 0 1 

USAGE 
FACTOR 

(KG/KWH) 

C 2 6 9 0 0 E - 0 2 
C O 
C O 
C 1 5 9 1 0 E - 0 2 
C O 
C O 
0 . 2 6 2 5 5 E - 0 2 
0 . 1 3 2 3 9 E - 0 2 
C O 

REPPOCESSING 
CC 

(MILL/KWH) 

- 0 . 1 1 3 6 2 E 0 3 
C O 
C O 

- 0 . 6 7 2 0 0 E - 0 1 
0 . 0 
C O 

- 0 . 1 1 0 9 0 E 0 3 
- C 1 3 4 1 5 E 0 3 

C O 

CAREY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
ICSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.98137798E 01 
-0.54184923E 01 
0.19590074E 00 
C40426618E 00 
-0.69941022E-02 
-0.11199808E 01 
0.13035319E 02 

C-169 



CB-3C-H40-LC 0.26" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
? 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0.20002E 
C20002E 
0.20002E 
C20002E 
0.20002E 
C20002E 
0.20002E 
O.'̂ OOO'iF 
C60006E 

01 
01 
01 
CI 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.33664E 
C O 
0.0 
C O 
C O 
C O 
0.60857E 
0.25003E 
0.0 

01 

00 
00 

FABRICATION 
COST 
($/KS) 

0.16943E 
0.16943E 
0.16940E 
C O 
C O 
0.0 
0.25000E 
0.25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

C11824E 
C O 
C O 
0.91085E 
0.0 
C O 
0.14484E 
0.59508E 
C O 

01 

00 

01 
00 

REPROCESSING 
COST 
($/KG) 

0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
0.59500E 
C59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.52383E 
C O 
C O 
0.0 
0.0 
0.0 
C94698E-
0.70547E-
0.0 

00 

•01 
-01 

USAGE 
FACTOR 
(KG/KWH) 

C19872E-02 
C O 
C O 
C15308E-02 
C O 
C O 
0.24343E-02 
0.10001E-02 
C O 

REPROCESSING 
CC 

(MILL/KWH) 

-C83938E-01 
C O 
C O 

-0.64661E-01 
C O 
C O 

-0.10282E 03 
-0.10134E 03 
C O 

CAREY CHARGE ON PU INVENTORY = 0.84745398E 01 
REVENUE = -d.51306353E 01 
CHARGE ON REVENUE = C18549347E 00 
LOSSES = 0.35006648E 00 
CARRY CHARGE ON LOSSES = -0.60722232E-02 
CREDIT FOR SALE AT PLANT EOL = -0.97235781E 00 
TCTAL FUEL CYCLE COST = 0.11598992E 02 

C-170 



CB-3C-H40-LC 0.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

C 2 0 0 0 2 E 
0 . 2 0 0 C 2 F 
C 2 0 0 0 2 F 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C 5 0 0 0 5 E 
0 . 6 0 0 0 6 E 

0 1 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(HIII /KWH) 

0 . 3 4 2 0 6 F 
C O 
C O 
C O 
C O 
C O 
0 . 6 9 0 2 8 E 
0 . 2 8 3 5 6 E 
C O 

01 

0 0 
CO 

lABRICATION 
COST 

( «/KG) 

0 . 1 4 8 2 0 E 
0 . 1 4 8 2 0 E 
0 . 1 4 8 2 0 E 
0 . 0 
0 . 0 
0 . 0 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 

0 4 
0 4 
0 4 

0 3 
0 3 
0 3 

REPROCESSING 

(MILL/KWH) 

0 . 1 3 7 3 3 E 
C O 
0 . 0 
0 . 1 0 5 6 4 E 
C O 
0 . 0 
0 . 1 6 4 2 9 E 
0 . 6 7 4 8 8 E 
0 . 0 

01 

01 

01 
0 0 

REPROCESSING 
COST 

($ /KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

0 3 
0 3 
0 3 
03 
0 3 
0 3 
0 3 
0 3 
0 3 

FABRICATION 
CC 

(MILL/KWH) 

C 5 3 2 2 7 E 
0 . 0 
0 . 0 
C O 
0 . 0 
0 . 0 
0 . 1 0 7 4 1 E 
0 . 8 0 G 0 7 E -
0 . 0 

0 0 

0 0 
-01 

OSAGE 
FACTOR 

(KG/KWH) 

0 . 2 3 0 8 1 E - 0 2 
C O 
0 . 0 
0 . 1 7 7 5 5 E - 0 2 
C O 
0 . 0 
0 . 2 7 6 1 1 E - 0 2 
C 1 1 3 4 2 E - 0 2 
C O 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 9 7 4 9 2 E - 0 1 
C O 
0 . 0 

- 0 . 7 4 9 9 7 E - 0 1 
C O 
0 . 0 

- 0 . 1 1 6 6 3 E 0 3 
- 0 . 1 1 4 9 3 E 0 3 

C O 

CARRY CHARGE ON PD INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FCE SAIE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.92929602E 01 
-0.54862242E 01 
0.19834948E 00 
0.38357365B 00 

-C66485479E-02 
-0.10646458E 01 
C 12774967E 02 

C-171 



CB-3C-H4C-LC 0.30" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

C 2 0 0 0 2 E 
C 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C 5 0 0 0 5 E 
0 . 6 0 0 0 6 F 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0 . 3 4 8 3 0 E 
C O 
C O 
C O 
C O 
C O 
0 . 7 9 2 5 2 E 
0 . 3 2 5 6 4 E 
C O 

01 

00 
00 

FABRICATIOB 
COST 

($/KG) 

C 1 3 1 3 0 E 
0 .13130E 
0 . 1 3 1 3 0 E 
0 . 0 
C O 
CO 
0 . 2 5 0 0 0 E 
0 .25000E 
0 .25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWl 

C 1 5 7 8 4 E 
0 . 0 
CO 
0 . 1 2 1 3 1 E 
0 . 0 
0 . 0 
0 . 18862E 
0 . 7 7 5 0 3 E 
0 . 0 

i) 

01 

01 

01 
00 

REPROCESSING 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
C 5 9 5 0 C E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
C 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0 . 5 4 1 9 8 E 
C O 
0 . 0 
C O 
0 . 0 
0 . 0 
0 . 12332E 
0 . 9 1 8 8 0 E -
0 . 0 

00 

00 
-01 

OSAGE 
FACTOR 

(KG/KWH) 

C 2 6 5 2 7 E - 0 2 
CO 
0 . 0 
0 . 2 0 3 8 9 E - 0 2 
C O 
CO 
0 . 3 1 7 0 1 E - 0 2 
0 . 1 3 0 2 6 E - 0 2 
C O 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 1 1 2 0 5 E 03 
C O 
C O 

- 0 . 8 6 1 1 9 E - 0 1 
0 . 0 
C O 

- 0 . 1 3 3 9 0 E 00 
- 0 . 1 3 1 9 9 E 03 

C O 

CARRY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOB SALE AT PLANT EOL 
TOTAL FOEL CYCLE COST 

0. 10258374E 02 
-0.57571487E 01 
0.20814455E 00 
0.42278051E 00 

-0.73176846E-02 
-0.11717949E 01 
C 14300039E 02 

C-172 



3C-H48-LC 0.26" PINS 

ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 
ZONF 
ZONE 
ZONF 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
U 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

C 2 0 0 0 2 E 
C.200C2E 
0.2C002Z 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C.20002E 
0 . 2 0 0 0 2 E 
0 . 5 0 0 0 5 E 
0 . 6 0 0 0 6 E 

01 
01 
01 
01 
01 
01 
CI 
01 
01 

FABRICATION 

(MILL/KWH) 

0 . 2 9 5 e 4 E 
C O 
C O 
0 . 0 
C O 
C O 
0 . 5 6 8 9 9 E 
0 . 2 7 2 9 8 E 
C O 

01 

00 
00 

FABRICATION 
COST 

($/KG) 

0 .14830E 
0 .14830E 
0 .14830E 
CO 
0 . 0 
C O 
C 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 
0 .25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0 .11869E 
CO 
C O 
0 .71085E 
CO 
C O 
0 . 1 3 5 4 2 E 
0 . 6 4 9 6 9 E 
CO 

01 

00 

01 
00 

REPPOCESSING 
COST 

($/KG) 

C 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0.59'500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0 . 4 6 0 3 4 E 
0 . 0 
C O 
0 . 0 
C O 
C O 
0 . 8 8 5 3 8 E -
0 . 7 7 0 2 1 E -
0 . 0 

00 

•01 
-01 

USAGE 
FACTOR 

(KG/KWH) 

0 . 1 9 9 4 8 E - 0 2 
C O 
0 . 0 
0 . 1 1 9 4 7 E - 0 2 
0 . 0 
C O 
C 2 2 7 5 9 E - 0 2 
0 . 1 0 9 1 9 E - 0 2 
C O 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 8 4 2 5 9 E - 0 1 
0 . 0 
C O 

- C 5 0 4 6 3 E - 0 1 
C O 
C O 

- 0 . 9 6 1 3 3 E - 0 1 
- 0 . 1 1 0 6 4 E 03 

C O 

CARRY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0 . 8 6 6 6 8 9 9 7 E 01 
- C 4 3 4 2 7 7 7 3 E 01 

0 . 1 7 5 0 8 6 2 0 E 00 
0 . 3 5 7 1 4 5 6 1 E 00 

- C 6 1 8 0 8 9 3 6 E - 0 2 
- 0 . 9 8 9 7 5 9 6 2 E 00 

0 . 1 1 3 4 6 7 4 0 E 02 

C-173 



-3C-H48-LC 0.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0 . 2 0 0 0 2 E 
0.200C2E 
C 2 0 0 0 2 F 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 F 
0 . 2 0 0 0 2 E 
0 .2C002E 
0 . 5 0 0 0 5 E 
0 . 6 0 0 0 6 E 

01 
01 
01 
01 
01 
01 
CI 
01 
CI 

FABRICATION 

(MIIL/KWH) 

0 . 3 0 0 3 5 E 
C O 
C O 
C O 
C O 
C O 
0 . 6 2 3 1 8 E 
0 . 2 9 8 9 7 E 
0 . 0 

01 

00 
00 

FABRICATION 
COST 

($/KG) 

0 . 1 2 9 7 0 E 
0 .12970E 
0 . 1 2 9 7 0 E 
CO 
CO 
C O 
0 .25000E 
0 .25000E 
C 2 5 0 0 0 E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0 . 1 3 7 7 9 E 
CO 
C O 
0 . 8 2 4 7 1 E 
CO 
CO 
0 .14832E 
0 . 7 1 1 5 5 E 
CO 

01 

00 

01 
00 

REPROCESSING 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
C 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
C 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0 . 4 6 7 3 7 E 
0 . 0 
C O 
0 . 0 
0 . 0 
C O 
0 . 9 6 9 7 0 E -
0 . 8 4 3 5 5 E -
0 . 0 

00 

-01 
-01 

USAGE 
FACTOR 

(KG/KWH) 

C 2 3 1 5 7 E - 0 2 
0 . 0 
C O 
C 1 3 8 6 1 E - 0 2 
CO 
0 . 0 
0 . 2 4 9 2 7 E - 0 2 
0 . 1 1 9 5 9 E - 0 2 
CO 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 9 7 8 1 4 E - 0 1 
CO 
0 . 0 

- 0 . 5 8 5 4 5 E - 0 1 
CO 
0 . 0 

- 0 . 1 0 5 2 9 E 03 
- 0 . 1 2 1 1 8 E 03 

C O 

CARRY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CAERY CHARGE ON LOSSES 
CREDIT FCR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.93601074E 01 
-0.51983662E 01 
0. 18794227E 00 
C 3 8 5 6 4 3 0 1 E 00 

- 0 . 6 6 7 2 9 7 4 7 E - 0 2 
- 0 . 1 0 6 8 5 5 5 8 E 01 

0 . 12248871E 02 

C-174 



CB-3C-H48-IC 0.30" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0.20002E 
C.20002E 
0.20002E 
0.20002E 
0.20002E 
C20002E 
C20002F 
C50005E 
0.6C006E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0.30108E 
C O 
0.0 
C O 
C O 
0.0 
0.68922E 
C33072F 
C O 

01 

00 
00 

FABRICATION 
COST 
(«/KG) 

0.11310E 
0.11310E 
C11310E 
C O 
0.0 
C O 
C25000E 
C25000E 
0.25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0.15839E 
0.0 
C O 
0.94360E 
C O 
0.0 
0.16403E 
0.78712E 
C O 

01 

00 

01 
00 

REPROCESSING 
COST 
(VKG) 

0.59500E 
0.59500E 
0.59500E 
C59500E 
0.59500E 
0.59500E 
C59500E 
0.59500E 
0.59500E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0.46850E 
0.0 
C O 
C O 
C O 
C O 
0.10725E 
0.93314E-
0.0 

00 

00 
-01 

USAGE 
FACTOR 
(KG/KWH) 

C26620E-02 
C O 
C O 
0.158S9E-02 
C O 
C O 
0.27569E-02 
0.13229E-02 
C O 

REPROCESSING 
CC 

(MILL/KWH) 

-0.11244E 03 
C O 
C O 

-0.66986E-01 
C O 
0.0 

-0.11645E 03 
-0.13404E 00 
C O 

CAERY CHARGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CAREY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

0.10158566E 02 
-0.55031567E 01 
0. 19896168E 00 
0.41824269E 00 

-0.72322115E-02 
-0.11581078E 01 

0 . 1 3 3 3 2 0 6 7 E 02 

C-175 



CC-4C-H32-TC 0.24" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YBS) 

0 . 2 0 0 0 2 E 
C 2 0 0 C 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 F 
0 . 2 0 0 0 2 E 
0 . 5 0 0 0 5 E 
C 6 0 0 0 6 E 

0 1 
CI 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0 . 4 0 8 3 6 F 
C O 
C O 
0 . 0 
0 . 0 
C O 
0 . 5 0 2 5 5 E 
C 2 1 3 1 1 E 
0 . 0 

01 

0 0 
0 0 

FABRICATION 
COST 

($/KG) 

0 . 2 3 7 7 0 E 
0 . 2 3 7 7 0 E 
0 . 2 3 7 7 0 E 
C O 
0 . 0 
C O 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 

0 4 
0 4 
04 

0 3 
0 3 
0 3 

REPROCESSING 

(MILL/KWH) 

0 . 1 0 2 2 2 E 
C O 
0 . 0 
0 . 1 1 8 2 4 E 
C O 
C O 
0 . 1 1 9 6 1 E 
0 . 5 0 7 1 9 E 
C O 

0 1 

01 

01 
00 

REPROCESSING 
COST 

($ /KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 

FABRICATION 
CC 

(MILL/KWH) 

0 . 6 3 5 4 3 E 
C O 
C O 
0 . 0 
C O 
0 . 0 
0 . 7 8 2 0 1 E -
0 . 6 0 1 2 8 E -
0 . 0 

0 0 

•01 
-01 

USAGE 
FACTOR 

(KG/KWH) 

C 1 7 1 8 0 E - 0 2 
C O 
C O 
0 . 1 9 8 7 3 E - 0 2 
C O 
C O 
C 2 0 1 0 2 E - 0 2 
C 8 5 2 4 2 E - 0 3 
C O 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 7 2 5 6 4 E - 0 1 
C O 
C O 

- 0 . 8 3 9 4 1 E - 0 1 
C O 
C O 

- C 8 4 9 0 9 E - 0 1 
- 0 . 8 6 3 7 3 F - 0 1 

C O 

CAREY CHAEGE ON PO INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOE SALE AT PLANT EOL 
TOTAI FUEL CYCLE COST 

0.73tt02195E 01 
-0.48493919E 01 
0. 17532539E 00 
0.30407929E 00 

-0.52886941E-02 
-0.84688938E 00 

0. 11271120E 02 

C-176 



-4C-H32-TC 0.26" PINS 

ZONF 
ZONE 
ZONE 
ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 F 
0 . 2 0 0 0 2 E 
0 .500C5E 
0 . 6 0 0 0 6 E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

C 4 1 3 8 3 F 
C O 
0 . 0 
C O 
C O 
C O 
0 . 5 9 0 0 3 E 
0 . 2 5 0 1 5 F 
CO 

01 

00 
00 

FABRICATION 
COST 

(S/KG) 

0 .20490E 
0 . 2 0 4 9 0 E 
0 .20490E 
0 . 0 
0 . 0 
CO 
0 .25000E 
0 .25000E 
0 .25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0 .12017E 
CO 
CO 
0 . 1 3 8 7 8 B 
0 . 0 
0 . 0 
0 .14043E 
0 .59536E 
0 . 0 

01 

01 

01 
00 

REPROCESSING 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0 . 6 4 3 9 5 E 
0 . 0 
0 . 0 
C O 
0 . 0 
0 . 0 
0 . 9 1 8 1 3 E -
0 . 7 0 5 8 0 E -
0 . 0 

00 

-01 
-01 

USAGE 
FACTOR 

(KG/KWH) 

0 . 2 0 1 9 7 E - 0 2 
C O 
C O 
0 . 2 3 3 2 5 E - 0 2 
C O 
CO 
0 . 2 3 6 0 1 E - 0 2 
C 1 0 0 0 6 E - 0 ? 
C O 

REPROCESSING 
CC 

(MILL/KWH) 

- C 8 5 3 0 9 E - 0 1 
C O 
CO 

- 0 . 9 8 5 2 1 E - 0 1 
CO 
C O 

- C 9 9 6 8 8 E - 0 1 
- 0 . 1 0 1 3 9 E 00 

CO 

CARRY CHAEGE ON PU INVENTORY 
REVENUE 
CHARGE ON REVENUE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FCR SALE AT PLANT EOL 
TOTAL FUEL CYCLE COST 

C82323589E 01 
-0.52442932E 01 
0. 18969267E 00 
0.34062022E 00 

-0.59174597E-02 
-0.94757491E 00 

C 1 2 5 5 3 8 8 5 E 02 

C-177 



CC-4C-H32-TC 0.28" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONF 
ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C.20002F 
C 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 5 0 0 0 5 E 
0 . 6 0 0 0 6 E 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABPICATICN 

(MILL/KWH) 

0 . 4 2 0 4 8 E 
C O 
C O 
C O 
C O 
0 . 0 
0 . 6 8 4 4 2 E 
C.29028E 
0 . 0 

01 

00 
00 

FABRICATION 
COST 

(«/KG) 

0 . 1 7 9 3 0 E 
0 .17S30E 
0 . 1 7 9 3 0 E 
CO 
CO 
CO 
0.25OOOE 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0 . 1 3 9 5 3 E 
C O 
CO 
0 . 1 6 0 9 6 E 
CO 
0 . 0 
0 . 1 6 2 8 9 E 
0 .69086E 
C O 

01 

01 

01 
00 

REPPOCESSING 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0 . 6 5 4 2 9 E 
C O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 0 6 5 0 E 
0 . 8 1 9 0 1 E -
0 . 0 

00 

00 
-01 

OSAGE 
FACTOR 

(KG/KWH) 

0 . 2 3 4 5 1 E - 0 2 
C O 
0 . 0 
0 . 2 7 0 5 3 E - 0 2 
C O 
C O 
0 . 2 7 3 7 7 E - 0 2 
0 . 1 1 6 1 1 E - 0 2 
CO 

REPROCESSING 
CC 

(MILL/KWH) 

- 0 . 9 9 0 5 4 E - 0 1 
C O 
C O 

- 0 . 1 1 4 2 7 E 00 
C O 
C O 

- 0 . 1 1 5 6 4 E 00 
- 0 . 1 1 7 6 5 E 03 

C O 

CARRY CHARGE ON PO INVENTORY 
REVENOE 
CHARGE ON REVENUE 
ICSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TOTAL FDFI CYCLE COST 

0.92023611E 01 
-0.55286226E 01 
0.19988239E 00 
0.38003963E 00 

-0.65906458E-02 
-0.10553732E 01 
0.14091979E 02 

C-178 



CC-4C-H36-TC 0.24" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZCNE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
«; 
6 
7 
8 
9 

RESIDENCE 
TIME 
(YRS) 

0 . 2 0 0 0 2 E 
0 . 2 0 C C 2 E 
0 . 2 0 0 0 2 F 
C . 2 0 0 0 2 E 
C 2 0 0 0 2 F 
0 . 2 0 0 C 2 E 
0 . 2 0 0 0 2 E 
0 . 5 0 0 0 5 E 
C 6 0 0 0 6 F 

01 
01 
01 
01 
01 
01 
01 
01 
01 

FABRICATION 

(MILL/KWH) 

0 . 3 6 4 0 2 E 
C O 
C O 
C O 
C O 
0 . 0 
C 4 2 6 8 9 E 
0 . 2 0 8 6 1 E 
C O 

01 

00 
0 0 

FABRICATION 
COST 

($ /KG) 

0 . 2 1 2 5 0 E 
C 2 1 2 5 0 E 
0 . 2 1 2 5 9 E 
0 . 0 
0 . 0 
C O 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 
C 2 5 0 0 0 E 

0 4 
0 4 
04 

0 3 
0 3 
0 3 

REPROCESSING 

(MILL/KWH) 

0 . 1 0 1 9 3 E 
0 . 0 
0 . 0 
0 . 9 3 1 8 7 E 
0 . 0 
C O 
0 . 1 0 1 6 0 E 
0 . 4 9 6 5 0 E 
0 . 0 

01 

0 0 

01 
00 

REPROCESSING 
COST 

( V K G ) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

03 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
03 
0 3 

FABRICATION 
CC 

(MILL/KWH) 

0 . 5 6 6 4 4 E 
0 . 0 
C O 
C O 
0 . 0 
0 . 0 
0 . 6 6 4 2 6 E -
0 . 5 8 8 6 0 E -
0 . 0 

0 0 

-01 
-01 

OSAGE 
FACTOR 

(KG/KWH) 

C 1 7 1 3 0 E - 0 2 
C O 
C O 
0 . 1 5 6 6 2 E - 0 2 
C O 
C O 
C 1 7 0 7 5 E - 0 2 
0 . 8 3 4 4 5 E - 0 3 
C O 

REPPOCESSING 
CC 

(MILL/KWH) 

- 0 . 7 2 3 5 7 E - 0 1 
C O 
C O 

- 0 . 6 6 1 5 3 E - 0 1 
C O 
C O 

- 0 . 7 2 1 2 4 E - 0 1 
- 0 . 8 4 5 5 2 E - 0 1 

C O 

CARRY CHARGE ON PO INVENTORY 
REVENOE 
CHARGE ON REVENOE 
LOSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TOTAL FOEL CYCLE COST 

0.71357841E 01 
-0.45237617E 01 
0. 16355246E 00 
0.29520154E 00 

-0.51276535E-02 
-0.82110178E 00 
0.10380402E 02 

C-179 



C-4C-H36-TC 0.26" PINS 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

RESIDENCE 
TIMF 
(YRS) 

0 . 2 0 0 0 2 E 
C 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
C 2 0 0 C 2 E 
0 . 5 0 0 0 5 E 
C 6 0 0 0 6 E 

01 
01 
01 
CI 
01 
01 
CI 
01 
CI 

FABRICATION 

(MILL/KWH) 

0 . 3 6 7 9 9 E 
C O 
C O 
C O 
C O 
0 . 0 
0 . 4 7 9 9 0 E 
0 . 2 3 4 6 1 E 
0 . 0 

01 

00 
00 

FABRICATION 
COST 

(S/K-?) 

C182aOE 
C 1 8 2 8 0 E 
0 .18280E 
CO 
CO 
CO 
0 .25000E 
0 . 2 5 0 0 0 E 
0 .25000E 

04 
04 
04 

03 
03 
03 

REPROCESSING 

(MILL/KWH) 

0 . 1 1 9 7 8 E 
C O 
CO 
0 . 1 0 9 3 6 E 
CO 
CO 
0 . 1 1 4 2 2 E 
0 . 5 5 8 3 7 E 
0 . 0 

01 

01 

01 
00 

REPROCESSING 
COST 

($/KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 F 
C 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 B 
0 . 5 9 5 0 0 E 
9 . 5 9 5 0 0 E 

03 
03 
03 
03 
03 
03 
03 
03 
03 

FABRICATION 
CC 

(MILL/KWH) 

0 . 5 7 2 6 2 E 
C O 
C O 
0 . 0 
0 . 0 
0 . 0 
0 . 7 4 6 7 6 E -
0 . 6 6 1 9 5 E -
C O 

00 

-01 
•01 

OSAGE 
FACTOR 

(KG/KWH) 

0 . 2 0 1 3 1 E - 0 2 
CO 
0 . 0 
0 . 1 8 3 7 9 E - 0 2 
C O 
0 . 0 
0 . 1 9 1 9 6 E - 0 2 
0 . 9 3 8 4 4 E - 0 3 
CO 

REPPOCESSING 
CC 

(MILL/KWH) 

- C 8 5 0 3 0 E - 0 1 
C O 
C O 

- 0 . 7 7 6 3 2 E - 0 1 
C O 
0 . 0 

- 0 . 8 1 0 8 2 E - 0 1 
- 0 . 9 5 0 8 9 E - 0 1 

C O 

CARRY CHARGE ON PO INVENTORY 
REVENOE 
CHARGE ON REVENOE 
ICSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TOTAL FOEL CYCLE COST 

0.78478479E 01 
-0.49321575E 01 
0.17831767E 00 
0.32456672E 00 

-0.56362227E-02 
-C90254080E 00 
0. 11271328E 02 

C-180 



CC-4C-H36-TC 0.28" PINS 

ZONE 
ZONF 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 

ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZONE 
ZCNE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

BESIDENCE 
TIME 
(YRS) 

0 . 2 0 0 0 2 F 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 E 
0 . 2 0 0 0 2 Z 
0 . 2 0 0 0 2 E 
C^OOOSE 
C . 6 0 0 0 6 E 

01 
01 
CI 
01 
01 
01 
01 
01 
OT 

FABRICATION 

(MILL/KWH) 

0 . 3 7 3 4 2 E 
C O 
C O 
C O 
0 . 0 
0 . 0 
0 . 5 5 6 6 8 E 
0 . 2 7 2 1 5 E 
C O 

01 

0 0 
00 

FABRICATION 
COST 

($/KG) 

C 1 5 9 7 0 E 
0 . 1 5 9 7 0 E 
0 . 1 5 9 7 0 E 
0 . 0 
C O 
C O 
0 . 2 5 0 0 0 E 
0 . 2 5 0 0 0 E 
C . 2 5 0 0 0 E 

0 4 
0 4 
0 4 

0 3 
0 3 
0 3 

REPROCESSING 

(MILL/KWH) 

0 . 1 3 9 1 3 E 
C O 
0 . 0 
0 . 1 2 6 8 3 E 
0 . 0 
C O 
0 . 1 3 2 4 9 E 
0 . 6 4 7 7 3 E 
C O 

01 

01 

0 1 
0 0 

REPROCESSING 
COST 

($ /KG) 

0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 
0 . 5 9 5 0 0 E 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 

FABRICATION 
CC 

(MILL/KWH) 

0 . 5 8 1 0 6 E 
C O 
C O 
0 . 0 
C O 
C O 
0 . 8 6 6 2 3 E -
0 . 7 6 7 8 8 E -
C O 

0 0 

•01 
-01 

OSAGE 
FACTOR 

(KG/KWH) 

0 . 2 3 3 8 2 E - 0 2 
C O 
C O 
C 2 1 3 1 7 E - 0 2 
0 . 0 
C O 
0 . 2 2 2 6 7 E - 0 2 
C 1 0 8 8 6 E - 0 2 
0 . 0 

REPROCESSING 
CC 

(MILL/KWH) 

- C 9 8 7 6 5 E - 0 1 
0 . 0 
C O 

- 0 . 9 0 0 3 9 E - 0 1 
C O 
C O 

- C 9 4 0 5 4 E - 0 1 
- C 1 1 0 3 1 E 0 3 

C O 

CAEEY CHAEGE ON PD INVENTORY 
BEVENDE 
CHAEGE ON REVENOE 
ICSSES 
CARRY CHARGE ON LOSSES 
CREDIT FOR SALE AT PLANT EOL 
TCTAL FOEL CYCLE COST 

0.87854834E 01 
-0.52305994E 01 
0.18910760E 00 
0.36272126E 00 

-C62886477E-02 
-0. 10070143E 01 
0.12639925E 02 

C-181 




