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Preliminary Design of Sub - critical Reactor Core for

Accelerator Driven System with Three Proton Beams

YU Tao, LI Xiao-hua,XIE Qing
(School of Nuclear Science and Technology , University of South China,Hengyang, Hunan 421001, China)

Abstract : Based on the design of China ADS “Venus —1” assembly,the sub -~ critical re-

actor core driven by three proton beams is designed and the compared result of radial and

axial neutron flux density distribution driven by three and a single beam is given in this pa-

per. Calculated result shows that this design can decrease the axial power shape factor by

modulating source location and the core power distribution should be smoothed effective.

Key words: three proton beams driven;sub - critical reactor core; “ Venus —1” assem-

bly ;neutron flux density
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Fig.1 Axial schematic configuration of
ADS by three proton beams
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Table 1 Keff calculation result

HHEE Rk WX E5RHENR bt

/mm ARE/R KR YIE E %/ cm .
9 3 060 64.70 0.768 09
10 2 880 69.00 0.904 94

10.8 2700 71.60 0.965 03
11 2 700 72.20 0.982 27
12 2 520 74.00 1.020 71
13 2 340 75.40 1.038 19
14 2 250 80.00 1.054 05
15 2 160 83.00 1.054 92
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Table 2 Relationship of thermal fuel row and tier

r, ¥,/cm %,/ cm x,/cm
1 2.16 2.5 1.25
2 4.33 5 3.75
3 6.95 7.5 5.25
4 8.66 10 7.75
5 10.83 12.5 10.25
6 12.99 15 12.75
7 15.16 17.35 15.25
8 17.32 20 17.75
9 19.49 22.5 20.25
10 21.65 25 22.75

F2 o, Sy R KRR BE SR PO 1917 5
By, JRRHE y I BT PO ATEON n BRI
ARARAE s %, ooy S BB y T Tl BT PO ATEL
n KA BRI BT, B « J7 B PO FIECR



FBERIH

T H%: SRMES) ADS WIEF R AL SHHRIT

R AR AR (E. SR R B SRS LK 2 700 AR

PR B AR RE.

a HEEEAEZEMER b REBEEAREREE o RAKRRAALFER d FRSHEERTERE

LERE#E 28X 3.RHE 40K 58X 6 AR 7. RECALEEE K
8. HRIXME 9. WRAMLMIE 10, WA

B2

Z Rk ADS #S & [ G E

Fig.2 Radial schematic configuration of ADS driven by three proton beams

2 ZIRVEESHIR NG SN HE T8
Bt B S50t
2.1

P FREERESHTESSN
FBEEMITTIHHERXS @ BT8R
AHBFAN((e,6) <e; [ ] <e). K
(e10) REMEHAFE oo [ 1L 1RFMREE
AFRENRERTTH BIEFET , o, AFHET. K
EAREEXAE 9 B A B K R AT I,
TERAMATFAL BT 120 ~2E4EH 5,83 em [

BT H RN T , BT P AR S R R AL
KPR L.
BUATR MRS ADS eI AL B 7 (0,0,
0), =R# I ADS HEH M =R RELT N
( -10,0,0), ( -5,8.66,0) .( -5, -8.66,0) 4t
(BGLA em) . KSR AL AR A B P T8 B I
— BRI A origin7. 5 K, BEARFE =

R BHESPFEBER 0 H| 0 E 3 0
B 4 FiR.

radial normalization neutron flux distribution in ADS driven by a single proton beam
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Fig.3 Unitary neutron distribution sketch of ADS core driven by single proton heam
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radial normalization neutron flux distribution in ADS driven by a single proton beam
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Fig.4 Unitary neutron distribution sketch of ADS core driven by three proton beams
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axial normalization neutron flux density distribution in ADS
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Fig.5 Axial unitary neutron distribution sketch of ADS with centric source
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axial normalization neutron flux density distribution in ADS
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Fig.6 Axial unitary neutron distribution sketch of ADS with modulated source
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