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Tab.2a The calculation resnlts for the reference blanket with 42 group neutron cross
section library and Bateman method for bornup calculation

5 238 218 " B8(n, ¥} Liln, T} | Likn,n"T}

It i) U HE (L. E23) PuBE{1 E20) - - E—-— Kar
0 0.1177 | 0.2119 | 0.2590 ! 0.6419 1.2612 1.5973E-2 0.306
t 0.1t66 | 0.2110 | 0.2586 | 0.7355 | 0.6415 | 0.2903 |  0.6500 t.2778 1.5978E-2 0.324
2 0.t172 | 0.2015 | 0.2588 | 0371 | 0.3210 1 0.1443 | 0.6457 1.2697 | 1.5976E-2 0.316
3 LD H161 | 0.2106 | 0.2584 | 1.0917 | 0.9603 | 0.7375 |  0.6543 t.2861 1.5981E-2 0.334
4 0.1155 | 0. 210t | 0.2582 [ 1.4396 | t.2771 | 0.5858 | 0.6588 1.2844 1.5984E-2 0.343
5 0.1t50 [ 0.2096 | 0.2580 | 1.7794 | t.5921 | 0.7354 |  0.6633 1.3028 1.5987E-2 0.353
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Tab.2b The calculation results for the reference blanket with 46 group neuiron cross

®2h HESDEM 6 HPTRE, BEA Bateman 5 E T R

section library and Bateman method for burnup calculation

BU{n. ¥}

*Li(n. T

Laln, n’ T}

B 1) 2 BB e BE(1.E23) Wpy W EF(L. E20) Kat
BLRE AR AT b R 5
0 0.1177 | 0.2119 | ¢.2590 .7054 1.1073 1.3970E-2 : 0.319
1 0.1173 | 0.2115 | 0.2588 | 0.4127 | 0.3584 | 0.1519 0.72% 1.1318 1.3979E-2 0.329
2 0.1168 | 0.2111 ] 0.2586 | 00,8287 | 0.7271 | 0.3101 {.7546 1.1570 1.3989E-2 Q. 340
3 0.1164 | 0.2107 [ 0.2585 | 1.2460 | 1.1044 | 0.4742 0.7802 1.1829 1.4000E-2 0.35%
4 0.1150 | 04,2102 [ 04,2583 | 1.6638 | 1.4902 | 0.6442 0.80GS 1.2093 1.4011E-2 0.362
5 0.1154 | 0.2098 | 0.2581 | 2. 0819 | 1.8842 | 0.8207 0.8334 1.2365 1.4022E-2 0.374
(2)BRFE T RR i 377 iy LA
%3 HNEXOER 46 WDFETE, B A Burlicch-Sioer FERI TSR
Tab.3 The calculation results for the reference blanket with 46 group nentron cross
section library and Burlirch-Stoer method for burnup calculation
280 (n, 1) *Lifn. T) | "Liln.n'T)
B [ 4 LA M EE(T.E23) BYpy, E (1. E20) Kot
’ ERE | RRE | KRR
[I] 0.1177 | 0.2119 | 0.2590 0.7054 1.1073 t.3970E-2 0.319
t 0.1173 | 0.2115 | 0.2588 [ 0.4127 | 0.3584 | 0.1519 0.7124 t.1157 t.3974E-2 {.329
2 0.1t68 | 0.2t1t | 0.2587 | 0.8202 | 0.71B1 | 0.3063 0.7195 1.1243 1.3978E-2 Q.339
3 0.1164 | 0.2407 | 0.2585 | 1.2200 | 1.0773 | 0.4625 0.7268 1.1331 1.3982E-2 {.348
4 0.1159 [ 0.2103 | 0.2583 | 1.6146 | 1.4361 | 0.6206 0.7343 1.1421 1.3986E-2 {0.358
5 0.1155 | 0,2099 | 0.2581 | 2.0014 | 1.7943 | 0.7806 0.7419 1.1513 1.3990E-2 0.368

F 38 Al 46 B FHE, B35 F Burlirch-Stoer TEERHFHEE, TILE .
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Fig.2 The radial distribution of the
power density of FEB outboard blanket
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Tab.4 The main reacton rates withont or with self-resonance shielding
effect taking into consideration(T = 300, 600, 1000K)

BERITE, MeV | 20(n, v) T B¥){n, [} B, D NN, a)

SLi{n,a} Li(n.a)
AEEREERE 57.735 0.64193 | 1.2612 |[1.5973E-Z| 0.16206 3.1175E-2 3.9581E-2
J00{K) 62.095 0.61223 | 1.2976 [1.5977E-2| 0.16423 3.9394E-2 5.1759E-2
600K 61.495 0.61624 | 1.2926 |[1.5976E-2| 0.16391 3.8201E-2 4,9592E-2
1000K 60.901 0.62042 | t.2874 |[1.5975E-2| 0.16358 3.7018E-2 4.7924-2
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Tab.5 The analysis results of neutronics and thermal-hydranlics for FEB oatboard blanket

# E 7 5
EHNAREN 20 < 10°Pa
EWESEAESN 2% 10°Pa
R l 1 |
ERE( x 107Pa)
i 1.3 0.02
NPT | 2 1
H—F 0.1
HSHETHE (m/ls)
MR X | 4.97 2.76 |
BN X [ 2.72 1.50 J 1.37
E—F(n/s) 55
HE#HEO/HOREK)
MMHIE T 623/985 623/614 T
FMEK I 423/695 423/654 | 423/554
F—8 42%/503
BEEEK)
MR E 1062 639
FMmE 869 725 580
g 957
H—e 550
AsH 570
FRENE
PE It n, ¥) 6.1566E-1
SLi{n, a) 1.2033
*Liln, n' o} 1.5976E-2

b

0.5

-
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THERMAL-HYDRAULIC AND NEUTRONIC SIMULATION
AND ANALYSIS OF BLANKETS OF FUSION OR
FUSION-FISSION HYBRID REACTORS

XIAQO BINGIIA QIU LIJIAN WU YICAN

{ Institute of Plasma Physics, Academia Sinica)
{ Manuscript received 25 Apnl, 1996)

ABSTRACT

BITH code was developed for the blanket thermal-hydraulic and neutronie analysis of fusion
or fusion-fission hybrid reactor, with BISON1.5 neutronic code selected as reference code in neu-
tronic transport. By medifying BISONL. 5 to consider the resonance shielding effect and substitut-
ing BISON1.5 data library and improving the fuel burning calculation method, BITH ecode can be

330
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used in the neutronic analysis of HLW transmutation and radiation damage etc. THPBHR code

developed by the author was chosen as reference code in BITH thermal-hydraulic calculation. The

systematical analysis of a reference blanket was also given.

Key words blanket thermal-hydraulics neutronics code data library
resonance shielding
b
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ne 61 SEFe 211 2N 361 Ti 511
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HERFFES P RE R E (V) 21 HHFFES HE B ] ( MeV)
1 1.4918E7—1.3499E7 B 14.0—12.0
2 1.3499E7—1.2214E7 2 12,0—10.0
3 1.2214E7—1.1052E7 3 10.0—8.0
4 1.1052E7—1.0000E7 4 8.0—7 5
5 1., 00ET—9 . 04B4E6 5 ‘75T
& 9. 0484F6—8. 18TIES 6 7.0—6.5
7 8.1873E6—7.4082E6 7 6.5—6.0
8 7.4082E6—6. T032E6 I 6.0—5.5
9 6.T032E6—6 . 0653E6 iy 5.5—5.0
10 6.0653E6—5 . 4B81E6 10 5.0—4.5
1 5.4881E6—4 96596 11 4.5—4.0
12 4.9659E6—d . 4933E5 12 4.0—3.5
13 4.4933E6—4 .0657Eq 13 1 3.5—3.0
14 4.0657E6—3 . 6TRIED 14 3.0—2.5
15 3.6788E6—3.3287E6 15 2.5—2.0
16 3.32RTE6—3.0119E6 16 2.0—1.5
17 3.0119E6—2 . T253E6 17 1.5—1.0
18 2.7253E6—2 . 4660E6 18 1.0—0.4
19 2.4660E6—1 . 8268E6 19 lg.4—0.2
20 1.8268E6—1.3534E6 a0 | 0.2—0.1
2 1.3534E6—1.0026E6 21 #.1—0.01
2 1.0026E6—7 . 42T6ES
23 7.4276E5—5. 5023E5
2 5.5023E5—4.0763ES
25 4.0762E5—3.HY7ES
16 3.0197ES—2.1371E5
27 2.2371E5—1.6573E5
28 1.6573E5—1.2277ES
2 [ 1.2277E5—6.T3T9E4
30 6.7379FE4—3. 1828E4 ‘
31 3.1828E4—1. 5034 E4

2 1.5034E4—7. 1017E3
33 7.1017E3—3. 3546E3
34 3.3546E3—1.5846E3
s 1.5B46E3—7.4852F2
36 7.4852E2—3 . 5358E2
37 3.5358E2—1.6702E2
38 1.6702E2—7.8B93E1
39 7.8893E1—3. T267E1
40 3.7267E1—1.7603E1
41 1. T603E1—B. 315350
42 8.3153—3.9279
43 3.9279—1.8554
a4 1.8554—0 ., R7643
as 0.87643—0. 4139%
a6 0.41399—0. 02200
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