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Fig.1 Benchmark model layout (60° sector, rational

symmetry).
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Fig.2 Calculational scheme of the RZ model indicating the axial distribution of reactor core.
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Fig.3 Three-dimensional CAD model (MCAM modeling).
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Table 1 Effective multiplication factors Ke.

B ¥ #u77v2: Diffusion method %112 77 Y% Transport method

Unit A X2 D THHEAE FAXF % 2
Calculated values Relative deviation / % Calculated values  Relative deviation / %

ANL 0.99592 —-0.86 0.998 02 -1.40

CEA/SA 1.01546 1.09 1.022 72 1.04

CIAE 1.00026 -0.42 — —

IGCAR 1.006 42 0.19 — —

IPPE 1.00471 0.02 — —

INC 1.007 13 0.26 1.009 67 -0.25

KAERI 1.01260 0.81 1.01494 0.27

OKBM 0.99357 -1.09 — —

“FH4{E Average 1.004 51 — 1.011 34 —

7= TAE This work — — 1.01567 0.34

e 1) MR ZE=( A E-1)x100%, 2) AHXHR 2= Ui /HnsE—1)x100%

Notes: 1) Relative deviation=(Calculated values/Average—1)x100%, 2) Relative deviation=(Diffusion values/Transport values—1)

x100%
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Table 2 Fuel Doppler coefficients kp

fuel

T ¥ 87 Diffusion method 4512 J5 % Transport method
Unit HHEAE AHXT i 2 TR AT i 22
Calculated values Relative deviation / % Calculated values  Relative deviation / %
ANL —0.006 65 3.95 — —
CEA/SA —0.006 86 7.34 —0.006 81 -1.21
CIAE —0.006 10 —4.52 — —
IGCAR —-0.004 71 26.40 — —
IPPE —-0.006 35 —-0.65 —0.006 38 —7.44
INC —0.006 46 1.04 —-0.006 33 -8.17
KAERI —-0.007 70 20.39 —0.007 64 10.83
OKBM —-0.006 32 —-1.14 — —
“FH5{H Average -0.006 39 — -0.006 79 —
AT AE This work — — —-0.007 31 6.00

33 WRUIAZE S R E Woaps MISHEEE R EL Wia

TR E AN 1% O TR BT
FRIUA ARG —, bR ORI e 2 R RO
PR 1%) I PSR K RN EAR L, 322
55V ENFRBA AN SO B AT P B AR T A o IR
TR P R BN R HOT A K508

ak&

= 2
abs apab i k 2 ( )
K py
= I Na 3
Na apNa k 2 ( )

A, Waps F9TSC A B2 SR 38, RSO 1) [R] A 35
75 °B. "B I C: Wy NENEFE REL.

Wops FITHE 5 R ILER 3, Wi, THELSS R LK 4.
5 kDleel — 1 Wia 5 Wops 1E T2 FE AR AL HT IS 1T Kege
27, BUE L Wape RAET Ky ZZEHT 100 5, 5

ko™ —FE, BHUZ BT ke (2 2P R
HOBOK e FIHREZETH, WU Waps 171545 R
76-0.022 47, XARERIKUEHI Kege 2 225050
TirZ Z M. MiARSCHPIRTTHE ke FISLTHII TS
Z4rH5& 0.000 06 5 0.00008, #HGiitiRzE ] fess
W RAEWM W, NE 3 Al LLE F
VisualBUS4.2 (45 5N T HABHUA I E=1E, 5°F
YA ZHA K.

MXT W [FIRERE R T 502 77 v E I = 5L
KRt W FRIHELZS B4 0.002-0.006, EIPIR ke 2
ZETE 0.00002-0.00006, AH24/N. A TAERIKH
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Table 3 Absorber density coefficients Wps.

g ¥ #i77 v Diffusion method 112 771 Transport method
Unit TR AT i 22 THHEAE AT A 22
Calculated values Relative deviation / % Calculated values Relative deviation / %
ANL -0.0241 1.23 — —
CEA/SA -0.0258 8.30 -0.0234 6.53
CIAE —0.0243 2.07 — —
IGCAR —-0.0234 —-1.81 — —
IPPE -0.0217 —8.82 -0.0206 -6.22
INC -0.0200 15.97 -0.0219 -0.30
KAERI -0.0267 12.24 — —
OKBM -0.0245 2.75 — —
“FH{H Average -0.0238 — -0.0220 —
A% TAE This work — — -0.0204 —7.46

110605-4



AN, FEUEHEG) BT BN-600 X VisualBUS4.2 [

F4 WEERE Wy
Table 4 Sodium density coefficients Wyg,.

AL ¥ 84772 Diffusion method #1312 7772 Transport method
Unit W A R 2 X 2 R R 2
Calculated values Relative deviation / % Calculated values Relative deviation / %
ANL 0.02072 102.46 — —
CEA/SA 0.007 71 -24.67 0.00592 21.48
CIAE 0.004 86 -52.52 — —
IGCAR 0.006 68 -34.69 — —
IPPE 0.008 77 -14.31 0.002 06 —57.73
JNC 0.01038 1.41 0.006 64 36.25
KAERI 0.01050 2.55 — —
OKBM 0.01226 19.76 — —
“FHI1H Average 0.01024 — 0.004 87 —
A TAF This work — — 0.00291 —40.25
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Table 5 Axial expansion coefficients Ry.

L5y ¥ #7772; Diffusion method 142 779 Transport method
Unit A FEX i 22 THHEAE AET g 22
Calculated values Relative deviation / % Calculated values Relative deviation / %
ANL -0.1598 7.42 — —
CEA/SA —0.1463 —-1.66 -0.1397 -3.53
CIAE -0.1600 7.58 — —
IGCAR —0.146 1 -1.78 — —
IPPE —0.1384 —6.97 -0.1352 —6.64
INC -0.1574 5.80 —-0.153 5.65
KAERI -0.1528 2.69 -0.1514 4.51
OKBM -0.1293 —-13.08 — —
“FI4{E Average -0.1488 — —-0.144 8 —
= TAE This work — — —0.147 5 1.86
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Table 6 Radial expansion coefficients Ry.q.

BT #4472 Diffusion method #1328 7742 Transport method
Unit THEE AT 2 A AT 2
Calculated values Relative deviation / % Calculated values Relative deviation / %
ANL —0.4947 1.53 — —
CEA/SA -0.474 1 -2.69 -0.4605 —2.64
CIAE -0.5008 2.79 — —
IGCAR -0.478 8 -1.72 — —
IPPE -0.4904 0.65 —0.4822 1.95
INC —0.4923 1.04 -0.4814 1.78
KAERI -0.4726 -3.01 -0.4619 -1.09
OKBM —0.494 1 1.41 — —
TIIE Average -0.4782 — -0.4730 —
A TAE This work — — -0.478 5 1.16
Al P 21 :
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B :1_kp/k (7
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ﬁeff = Pd,eff/Peff (6)
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Perr 7~ AE WS- FEREALE IO FT A 1 (AP T2
KT R, BRI EECN, R
LA pem, (BN SN HERIEHIN OV EE, 22
PR TR S MLHERT e MLPEAR AL R SR, AT
NP S S RO 7T RE o

MAEE Eo3Hr, B o AE O HE R R
FATRRTRENE, SR P T S5k A 118 S R HE
PR AP BEPE S IO Kegpr WA 222 K TP 110800

Kt F SR 2 INE T Bo HOJR B, XA
7RI A R 7 i, M — Fh RS S 5
R RGO T AR BT BT kSk,
O S HE S 28 K - 2 Jm B RO EL IR 1) UM
FARR BT, DI B BB AR ko XM LEECK,
FHURIRE Ky BOTE S 22 2 W S L B2 1 Bogr &5 2R 2T
WIRER I ZE o XTEA P 5 R A T S RE S B e
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Table 7 Effective delayed neutron fractions S:.

FAAL Unit 115 {& Calculated values / pcm X % Relative deviation / %
ANL 581 —1.52
CEA/SA 598 1.29
CIAE 598 1.29
IGCAR 598 1.34
IPPE 593 (591) 0.48
JNC 587 —0.57
KAERI 595 0.80
OKBM 573 -3.01
P18 Average 590 —

A LA This work 581 -1.52
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Testing of VisualBUS4.2 with fast reactor test benchmark BN-600

PAN Dongmei CHEN Chong
(School of Nuclear Science and Technology, University of Science and Technology of China, Hefei 230027, China)
Abstract Background: VisualBUS4.2 is an integrated multi-functional neutronics analysis software system
improved by FDS (Fission/Fusion Design Study) Team using Monte Carlo method. It is developed to be used in
reactor design, critical analysis, shielding and burn-up analysis. Purpose: The purpose of this work is to test the
availability of VisualBUS4.2 in complex reactor design. Methods: The IAEA (International Atomic Energy Agency)
fast reactor benchmark BN-600 was applied to VisualBUS4.2, and then the resulting neutronic parameters, including

effective multiplication factor (Kyy), fuel Doppler coefficients (kp™

), density coefficients (W, Wya), axial expansion
coefficients (R,,), radial expansion coefficients (R.q), and effective delayed neutron fractions (f.¢), were compared
with the results obtained by other affiliations using their programs and databases. Results: K, kp™ Ry, Reg and Lett
are all matched well with the average value of other affiliations’ results. However, W,,, and Wy, were differentiated
among all affiliations’ simulation results which require further study. Conclusion: Preliminary test results show
VisualBUS4.2 is applicable and reliable in complex reactor design.
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