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Abstract; China Fusion Engineering Testing Reactor (CFETR) is China’ s fusion
reactor being designed. The three-dimensional Monte Carlo neutron-photon transport
code MCNP was used in the neutronics performance calculations for water cooling solid
breeder blanket (WCSB) of CFETR which use the Li,SiO, and Li, TiO; as it breeder
material. By comparative analysis of the tritium breeder ratio, neutron wall loading and
nuclear heat calculation results of the different models, the results show the main
factors which influence the neutronics performance of blanket are the blanket breeder
‘material and its design.
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AT AEX CFETR K% B &4 )2 (WCSB)
T o 8 8 ek T B L L R B R A A
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1 CFETR K H WCSB =4 MCNP i1 &

R

AR+ P& MCNPY 837 R F#
BEAIIE TR AR R 2 B P F 2 e T Bl
B BUHE R A TAEA KA 59 B AS PE A 4% B s
B FENDL/2%

BT CFETR 45 ¥4 & B A& %t #R vk, BU

1/16 (BRm 22. SHOVE AT E R, ENEE T
HRERAS. 7T m, FEFHRNEENR L6 m,
R KR 1.8, CFETR BRI K 200 MW,
CFETR =4 MCNP # A& 1 iR,

CFETR #% % F 54 FEAT BHR 1 ) P Rh 25 44 A1
I 4 Z R, 43 B a AU R AR H (BERY ) 0 b
REREHR R b, R ESmE 1b xR,
a BIWCSB B N &40 8 X 42 M 2885 0 4 » 1h 5
AN RIGTE DR 5 AN vh A5 18 R AR, & 6 58 X
FERE X 2 18] ¥ 20 PR B, 38 10 B IR, 8 7
XJEER 40 cm, WEBEIVNZ M X ETER
AEEESIAT B 5 NIMIETE X (4 A T X 4 A
2 HETH XA I X 2 8] ¥4 20 AR R B, 3L 9 B
AR, WA X BN 60 cm, P X M R K
Liy SIO, , Forr* Li B FE 5K 80%, 523 Lk 0. 65,
A5 X AR Be,Be BR (53 LR 0.8, b BIWCSB
REPHETEAT Ry Li, THO, ,° Li B3 BER 8026, /M
55 VI REE R 1 cm BENF2 em, 56 5 1 FH
REEH 2 BlR 1 em, F1.25H a BIPN,
SRR B RGT .

B 1 CFETR %[0~ 6] (a) 2 [0 -3F 4] (b) 45 2 ) i B
Fig.1 Radial-poloidal (a) and radial-ring (b) model cross-section of CFETR

®1 REEMBRRT

Table 1 Material composition and size of inboard blanket module

X 35 % = X 34 #k 5 R=t/em
1 f 2 P Be 1
2 R KFES,(41. 558 %) + Eurofer #4(58. 442%) 1.4
3 WX 1 Lis SiOy 0.5
4 Rk 1 7K #,(39. 68 %) + Eurofer #9(60. 32%) 0.9
5 fEX 1 Be 3t 5
6 R 2 7K (39. 68%) -+ Eurofer 48 (60. 32%) 0.9

7 WX 2

Lis SiO4 1
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T ¥ B % . CFETR Bk %GR R % TBR 5 4% A UUAR B A 9 2 4 AT
HmER1
KRS K84 TR 7R Rt /em
8 iR 3 7 (39. 68 %) -+ Eurofer % (60. 32%) 0.9
9 fEHX 2 Be BR3R 6
10 AR 4 4k (39. 68%) -+ Eurofer #1(60. 32%4) 0.9
11 B 3 Lis SiO4 1
12 iR 5 K (39. 68%) +Eurofer #1(60. 32%4) 0.9
13 fEHX 3 Be BRI 7
14 WA 6 & (39. 68% ) +Eurofer #1(60. 32%0) 0.9
15 WX A LiySi0s 1
16 Wi 7 ' K (39. 68%) - Eurofer 0 (60. 32%) 0.9
17 EHK 4 Be BRER 6
18 Bk 8 7K (89. 68 %) -+ Eurofer #4(60. 32%) 0.9
19 WX 5 LisSiOs 2
20 AR 9 K (39. 68 %) + Eurofer 41 (60. 324) 0.9
21 AERHE HE 10
22 Vi B 1
23 B2 Eurofer 8 15
%2 SHNEEHBERT
Table 2 Material composition and size of outboard blanket module
R 55 R4 H B RF/em
1 LR H Be 4% 1
2 B—a A (41. 558%) + Eurofer (58 44276) 1.4
3 X 1 Be # 6.4
4 iR 1 7k 3&5.(39. 68%) + Eurofer #(60. 32%) 0.9
5 MEX L LisSiOs 1
6 8 JKIEE.(39. 68%) + Eurofer §(60. 32%6) 0.9
7 fERHEX 2 Be 3t 10
8 MR 3 7K (39. 68%) + Eurofer #7(60. 3276 0.9
9 WHEK 2 Lis SiO, 1
10 PR 4 K (39. 68%) +Eurofer #§(60. 3224 0.9
11 fEHIX 3 Be BR#k 10
12 PR 5 K (39. 68%) + Eurofer I (60. 32%6) 0.9
13 WX 3 Liy SiOs 1
14 iR 6 7K (39. 68%) +Eurofer 4 (60. 32%0) 0.9
15 MK 4 Be BRIk 10
16 %5 /K (39. 68%) +Eurofer §4(60. 32%) 0.9
17 HF X 4 Li,SiO4 1
18 AR 8 7K (39. 68%) + Eurofer #(60. 3224) 0.9
19 i3 V] Be BRk 8.5
20 Bk 9 K (39. 68%) + Eurafer §(60. 32%4) 0.9
21 HMEK 5 Li.SiO. 2
22 @A 10 7K (39. 68%) + Eurofer 44 (60. 32%) 0.9
23 RERHE a8 15
24 1] Bt 1
25 Rk ZE Eurofer ¥ 45,7







#H

M3 5% .CFETR B K% A2 MR 3 TBR 5% # FUR i 890 2 5 97 623

2.2 HRFEHRE
FrEMBR(NWL 2EEF FREER
BREE — R A L TR R
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Table 4 Neutron wall loading of model

AEBERES NWL/(MW » m™2)
1 0. 271
2 0. 311
3 0.312
4 0. 246
5 0.311
6 0. 387
7 0. 403
8 0.417
9 0. 420
10 0. 412
11 0.417
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Table 5 Nuclear heating of different models

BB/ (W« em™3)

WEERRS

WA a A b
1 0.723 0.773
2 0. 780 0.792
3 0.793 0. 802
4 0.679 0. 747
5 0.470 0.526
6 0. 553 0.616
7 0.574 0.531
8 0. 580 0.519
9 0.582 0. 509
10 0. 570 0.514
11 0. 577 0.530
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Fig.5 Nuclear heating of 9th blanket module
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Fig. 6 Nuclear heating of breeder zone
in 9th blanket module
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