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Calculation Study of TNPS Spent Fuel Pool Using Burnup Credit
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Abstract: Exampled by the spent fuel pool of TNPS which is consist of 2 X5 fuel storage
racks, the spent fuel high-density storage based on burnup credit (BUC) and related
criticality safety issues were studied. The MONK9A code was used to analyze k. of dif-
ferent enrichment fuels at different burnups. A reference loading curve was proposed in
accordance with the system k. ’s changing with the burnup of different initially enriched
nuclear fuels. The capacity of the spent fuel pool increases by 31% compared with the
one that does not consider BUC.
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Table 1 Basic parameters of storage rack

ZH HfH

I A7l o e H 67

W AE R AL PG B mm 300

JEAE RS A %) 321 B, mm 266
A B mm 5

) ¥ Sk 43 L % 2.5

T 7 S [ AR J5E 2, mm 10
ZRRREK S AR S . mm 50

TETHE R BT A R SO Rk % 8 BT A
KRR OF i b TR A B R RS TR
BHA PR GE— 1% B W AR S R, BRI A& A
JERSFRY . AR PR AR S LA A 3
2.2 IERRESH

AR b 3 OB Ml B B T B R YL SR
MONKIA 7 38353 87 Z MARL K b % 2 AN 6]
HAREIRHE LT RGEHY ko THRERI T3 2.

K2 FREEEHBHERNESR ka

Table 2 System k. of fuel loading for different enrichments

/% kit ¢
1.6 0.704 7 4. 0X101
2.0 0.755 5 4.0X101
2.4 0.796 8 4.0X10 1
3.0 0.841 1 4.0X101
3.6 0.875 5 4.0X10*
4.1 0.899 0 4.0X10*
4.5 0.913 6 4.0X10*
5.0 0.931 4 4.0x10*
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Table 3 Basic parameters

of high-density storage rack using BUC

B0, A% & Xe, TR Np #e BN 2 Pu ¥
JE L BT A T S A8 2R 1 B A 2 AR RO A
T2 SR Al R X T W 522 4 B AR ST 1
SR FH 80T 28 0 2R 7 ) 53 0 R AR A A 1 % )&
ARZ R PP AL R A 3R 13 T R ARAZ 7= ) 14
R D,

BHICAT EEICAF IR

B Z BRI A b SR 2% AR A7 Hir JS 4 L
Fig. 1 Comparison of storage rack model

before and after high-density storage
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Table 4 Nuclides chosen for BUC calculation
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Table S System k. of fuel loading for different enrichments using BUC
PRAG/ ENGE LR i O
(GW +d-tU™ 1) 1.6% 2.0% 2.4% 3.0% 3.6% 4.1% 4.5% 5.0%
0 0.823 3 0. 886 4 0.934 1 0.990 5 1.031 4 1.059 9 1.079 7 1.100 6
5 0.795 6 0. 848 3 0.892 0 0.944 5 0.986 5 1.015 1 1.034 4 1.055 8
10 0.767 2 0.814 5 0.856 1 0.908 9 0.951 6 0.981 4 1.001 9 1.023 7
15 0.741 3 0.784 1 0.825 2 0. 876 5 0.920 3 0.950 6 0.971 6 0.995 8
20 0.720 1 0.758 6 0.796 0 0. 846 3 0. 890 2 0.921 8 0.943 4 0.968 2
25 0.7017 0.7355 0.769 3 0.819 0 0.862 4 0.893 5 0.917 4 0.942 4
30 0.687 4 0.7151 0.746 2 0.791 9 0.835 4 0.867 9 0.891 8 0.917 6
35 0.673 6 0.697 7 0.7255 0.768 4 0.809 9 0.842 0 0. 866 0 0.894 0
40 0.663 2 0.683 7 0.707 5 0.744 8 0.785 9 0.817 7 0.841 6 0. 868 4
45 0.655 6 0.671 2 0.691 2 0.7255 0.7637 0.794 6 0.817 7 0.845 5
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Table 6 Bounding axial profiles
by group spent fuel for different burnups

RIFAFE(GW « d « (U™ 1) fy%h R EEGLER 3 1

e 5 2/ %

<18 18~30 >30
2.78 0. 649 0. 668 0.652
8.33 1. 044 1.034 0. 967
13. 89 1. 208 1. 150 1.074
19. 44 1. 215 1. 094 1.103
25.00 1.214 1. 053 1. 108
30. 56 1. 208 1. 048 1. 106
36. 11 1. 197 1. 064 1. 102
41. 69 1. 189 1. 095 1.097
47.22 1. 188 1.121 1. 094
52.78 1.192 1. 135 1.094
58.33 1. 195 1. 140 1. 095
63. 89 1. 190 1. 138 1. 096
69. 44 1. 156 1. 130 1. 095
75. 00 1.022 1. 106 1. 086
80. 56 0. 756 1. 049 1. 059
86.11 0.614 0.933 0.971
91.67 0.481 0. 669 0. 738
97.22 0. 284 0.373 0.462
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Table 7 Fuel burnup of different

initial enrichments (k. =0.90)

W/ % JRFE/(GW « d » (U™ D)
1.6 —
2.0 —
2.4 4. 05
3.0 14.15
3.6 18. 87
4.1 25.67
4.5 29.16
5.0 35.23
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Fig. 2 Loading curve

R Bl 28 it 2R A R T 5L 15 B RE 2 2B
AR e K B FEZY R 1.9, b aT &, 4)
IR SR REAE 1 900 LU I RRRE TT A 32 948 IR o)
e 3 W e w AR FEAE 1920 L B B BRRL 2 45
e 1 28 2R ORI B AR AR AR FIR AP 480 R
KV T AR A FE (9 Z SR AL 2 15 A o
VPR
3.4 HBLW

R ARG A T BOR A FEAR 2 Sl 22 42
s BUAN R R Gk /N T 0. 951 i 5 22 42

HEN g R0 T 20 Mt B 7 09 £ < R
o A5 530 20 BT S IIORS A S e R ST LK e

SR FAARE (5 AT il B A AT 2 35 32 o Z 0B K
W I A7 BE 1 - RLAR SO 320 X 5 0 1] i
ZROBHE A7 N 670 3 F) 880 &, AT fE
JIHETE 31% .

4 it

X HT S A% il 2 <5 HESI Y TE A7 A% 2R
FIL 1 Z MR ARk 7K Tt T JR SR FEV A HRE A5 AT 1) 12 AR 1 4%
R AERIG I L2 Mo, DFRai R aF

D) ERBEAFIWI IR 6 4R Z MRS L
T A7 7K Z2 GE 11 s 220 B IR AL JERAE 3G 1717 9871

2) MG 4 4 f B 25 18 W) b e AR A
1. 990 LR B BRRE AT S 32 SR HE PR i b 256 28 s 0 By
EAETETE 1.9 %0 Lh I (1) R b 70 i BE 2% 2%y £k
BRI B AR AE PRAE 2 40 . R FRFEAS AF 1 B2
AR ARG % At it JUZ W0 T Hr it 3
R PR SF R

3) RAVBRFEAS AT W £ AR v B 25 48 = = K
R 1 A7 RE 1 s DAAS SO 20 BT 6 42 9]
S Z ORHIE AE 5 A 670 &R hn ) 880 &L It
fERE #2731 %,

B E 3k

(1] 2R, B R A ol o SR8 B A
LCI/ %5+ =i R HUE 55 5 08 T g 2 AR
LW TR RN HEYHAEI SR FiRiE %
2= 5142, 2010.

[2] ANSWERS Software Service. MONKO9A user
guide for version 9, MONK/REPORT/005[ R].
Dorset: ANSWERS Software Service, 2001.

[3] WAGNER J C, DEHART M D. Review of axial
burnup distribution considerations for burnup
credit calculations, ORNL/TM-1999/246 [ R ].
US: ORNL, 2000.





