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Fig. 1. Flow Chart for Generating CSLIB 19 19-
Group Working Cross Section Library.
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Table 1. Comparison between Calculated and Measured K ;s Values

Benchmark Spacking between - Number of Boron Conc. Kess
Core Arrays, cm B,C Pins ppm Calculation Experiment
(Present Work) (Ref. 8)

1 - 0 1. 0388:0. 0080 1. 0002£0. 0005
2 0 1037 1. 0249:+0. 0056 1. 0001£0. 0005
3 1.636 764 1. 0218+0. 0054 1. 0000£0. 0006
4 1.636 84 0 1. 01471:0. 0056 0. 99991-0. 0006
5 3.272 64 0 1. 01794+0. 0066 1. 06000-£0. 0007
6 3.272 64 0 1. 02470. 0057 1.009720. 0012
7 4.907 34 0 1. 01032-0. 0074 0. 99980. 0009
8 4907 34 0 1. 0239:-0. 0052 1. 00830, 0012
9 6.545 0 0 1. 022310. 0066 1. 0030-0. 0009
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Fig. 2. KSC-1 Spent Fuel Shipping Cask.
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Table 2. Atom Number Density

Atom Number Density, atoms/barn-cm

Nuclide
U0, Zircaloy—4 Water $5-304 Lead

235U 8.22061 E-4 — — — —
238U 2.24135E-2 — - - -

0 4.64712E~-2 — 3.34009E-2 — ‘ —

Zr(Nat.) — 4,24720E-2 — - -

Cr — 7.58860E-5 — 1. 64710 E-2 —
Fe - 1.48370E-5 — 6. 03600 E-2 —
Sn — 4.98660F -4 — — —
H - - 6. 68018 E~2 — —
C — — - 3.16910E-4 —
Mn — — — 1.73210E-3 —
Ni - - — 6.48340E -3 —
Si — — — 1. 69400 E-~3 —
Pb — — — — 3,29600E-2

Note: E-4 should be read asx10-%.
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Fig. 3. Geometrical Model of KSC-]1 Shipping Cask
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Table 3. Parameters of the KNU #5 & #6 Fuel
Assembly Used in the Criticality Calcul-
ation

1. Fuel Pellet OD, cm 0. 82

2. Fuel Rod OD, c¢m 0.95

3. Fuel Rod Pitch, cm 1.26

4. Clad Thickness, mm 0.57

5. Clad Material Zircaloy-4

6. Active Fuel Heignt, cm 365

7. Pellet Density, 9% TD 95

8. Fuel Enrichment, w/o 3.5

9. Number of Rods per Assembly 264
AAHE 5022 3t T 2EEE 15,0002
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Table 4. Results of Criticality Calculations for
KSC-1 Shipping Cask Under Normal
Transport Conditions (Undamaged Ship-
ping Casks)

Keff+20’

1. Undamaged Single Cask

- With Water Hole 0. 897341 0. 01464

(0.91198)

« Without Water Hole 0. 89352-+0. 01286
(0. 90638)

2. InfiniteArray of Undamaged 0.9028040.01284
Casks (0. 91564)

Table 5. Results of Criticality Calculations for
KSC-1 Shipping Cask Under Hypothetical
Accident Conditions(Damaged Shipping
Casks)

Kesi+20

1. Damaged Single Cask 0.88474+0. 01610

(0. 90084)
2. Infinife Array of Damaged Casks

0.88910+0. 01740
(0. 90650)

0. 89439+0. 01340
(0. 90779)
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—Water Between Casks
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Criticality Analyses of Spent Fuel Shipping Cask

Duck Ke;e Min, Seung Gy Ro, Eun Ho Kwack

Korea Advanced Energy Research Institute

=Abstract=

Criticality analyses of the KSC-1(Korean Shipping Cask-1) spent fuel shipping cask have
been performed with the help of KENO- Monte Carlo computer code and 19-group CSLIB 19
cross section set which was generated from AMPX modular system. The analyses followed
a benchmark calculation which has been made with regard to the B & W CX-10 criticality
facility in order to validate the Monte Carlo code and cross section set as described above.

The KSC-1 shipping cask seems to be safe in the criticality point of view for the trans-
port of one PWR spent fuel assembly under the normal conditions as well as the hypothetical

accident conditions.



