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Comparison between Monte Carlo Method and 3-D Sx Method
for Fast Neutron Fluence Calculation at RPV
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Abstract

Fast neutron fluence was evaluated for KNGR RPV using Monte Carlo Code, MCNP and



3-D discrete ordinates code, TORT. The power distributions were calculated by ROCS code.
Number density of 38 assemblies and reactor composition materials were calculated by using
CASMO run, and the weighted fission spectrum from U-235 and Pu-239 was used as neutron
source for MCNP and TORT. BUGLEY9 was used for nuclear interaction data in TORT run
and continuous nuclear interaction data was in MCNP run. As a result, the both runs give

maximum values near 34° , and TORT gives 3.19%10" and MCNP gives 2.769 X 10",

1. A &

OECD NEAd|A:= A=
VENUS-3 9#t2 oA el FA4x
=d Rz AEdar Aok E=d 20004 9
I HATE FA LHEIE S 2 AdE TR
o, 3-D Alxte] A9 £10 %9 HAE BT gk AFAFe] 77%= +5
% el AAE Holw AW HrE Fd F Adv v9S Bt dSS B 244
Axke] 49 DORT7F Ak~ FEE o]Fa Jow 3 49 TORT7} += AM&

Ha A}Je. AAA AFAbEe]l 2, 33 At F2 O AREshE ZEE Sy Alde] ZE=olH

] 91381 VENUS-13}
IS s e, 20009
ANS AW E 2 A} R
A% £20 %9 AXRE HY

p
i
IS

|
ol A= KNGRES #x dxz=z AAsa 339 sy z=2 dg] ALE&% 5 TORT
o} BElZR2 m=R HxF Abgo] Hol7ba 9 MCNPE Abg3dte] dxt= g &7 =44
& AaS Fasle] o] & nustg o, T Iyt BE AWsk 3349 FAE Pt A EF

24 AbgdE = e 2718 AR

KNGR 8F7] =4l ARy S 19
HO, H2, H3, 10, 12, 13, JO, J2, J3 & 9&+9 3—‘.“’&&7&‘% A WAz %LHEM 97H4 ﬁwﬁﬂre T
=i =g }\]__9_‘6]- '}F‘E o];}\x]u]- 7+ 3h

= v, 1=

SEREL
AEA UE ANE dEe FYste] FUE 99 gty



RPV

RPV Cladding
Downcomer
13 |L— Barrel
J2 13
H3 Baffle
Reflective 8 13 1
Boundary {o
J3 H3 J3 13 12
H3
Vacuum
13 10 H2 13 J3 10 Boundary
13
J3 H3 J3 HO J3 13 Jo
13 0.3175
A 13 | HO | 33 | H3 | 133 | H3 | 13 13 -
Reflective Boundary
176.89 -
179.11 Unit: cm
199.39
206.06
231.46
254.47

291 A AR 87 w4 AR

HO, 10, JO

H3, 13, J3

a9 2 AAN AR 8F7) wilel AR HAnH A

H2, 12, J2

Guide Tube
Normal Fuel Pin
Low Enriched Fuel Pin

Gadolinia Bearing Fuel Pin



22 FAA A 2HEY AN

AARY FHETEALS FHLAAAE(F)ANA ROCS =S AbEste] Attd Zis o8
sttt o] Atk X-Y HwHde] 1/4 9SS RdY oy SWFoeEE 24 S
HEEE ARtSST. MCNP Adbe] 49 SWFo s dds wARAS AHSshs 5588 A
Yoz ROCSS A#E 10 TR0z Hyste] g A8k TORT AAte] A%
ROCS9} wh7hA & 245 8-S AHE39 o n 2 ROCSY] A#E 2wtz Je o A8ttt

FTAA Ao ~#HERLS U-2359 Pu-2399 ~FEF 7FEH7F 0.81%, 0.19%% 7H2h A4k
Honze U-2359] g AMEFH Pu-2399 LD 2HEYS I3 AHEQS o] &3}
Atk o1& 2§ 20 YERAY. TORTS A AEd 2FAEHS g0 on, MCNP 45

>~
=
op
o
o
32
kY

U-235 2 Pu-2392] Watt Fission Spectrum< 7153l 7125

0.35 ) U-235 fission spectrum
T T Pu-239 fission spectrum
i — KNGR fission spectrum

0.30

0254 |

0.20 |

XE)Mev]

0.15

0.00 . : . : . :
0 2 4 6

o -

10
Neutron Energy[MeV]

19 3. KNGR =4ule] 484 dd e

]
w
=
9
z
g
)
2
tio
o
o
td
i)
o,

AT E oA U0, Aoz FHE AdAmo o], = fFaxol(Active Height) 43S

= o
T A d9o=z o] REYS vk i 7 1A e o] dAE w4l giAAdS o] &
st AR =4S dFUdoz 18 RIS 3193, SHIFo2E 1Y 4949 o] S
o AAES o] g3l 1/2 RdgY S 3Fa, ROCSY RdS ZAE 67019 99 (Segment) & U



Vacuum

Boundary
6.67 Top Reflector (Barrel)
RPV Claddin
13.89 Top Reflector (Water) 9
4.45 Top Reflector (Baffle)
18.1 Segment 6
20 Segment 5 g 5
h % % % § Vacuum
Reflective o= E Boundary
Boundary 381 Segment 4 2 a
381 Segment 3
38.1 Segment 2
38.1 Segment 1
CL Reflective
Boundary

a9 4, AN 9= =wa 718488 L 3o MCNP4B R 28

AR E st Aol 25 Q1EH AH(ARO)OIERE Shul# b Wzt A9
7 G BAAEAEN =UHAFT] Sol AJEHARE o]F AA
of ASH b WaAFE AYA Advkar 7Hsklvh Baffle # 9]
= AgAE Ao loemz o Feok 275 AdsA Z2" advh. S8 6709 29
o o]Foj AR w=4le Aot skt WhARA (Reflector) 7} Avkal 7Hg kit AAl A
- od3hs skar
webA] o] 2 diAlstE WAAIE Aok st AR HE A EA B I (FSAR) e A
= T e s FEES = FEE FdsE 10 A T, oF 25 cm ol o] FHAAIR
7t sto] AbgetE R A AR =4l g MCNP 2= REE A% XAt 22 =4
o] ApH-9} lHo] FA 4445 cme| Baffle, 13.8875 cm®] &, 13l 6
AR A 7 Fo] dvkal ZRgek k. 1/16 AR A = S/ 498 A" =4

Fo- RSk WHARAE Barrel, Downcomer, $F¥8-717F el 2 AL QLS REAE Sk

oS Be FEE oA UL o]Fe WA 4P

et

0>~

24 TORT AAMS 93 ndzy

=
-

O e wEA AW A8 AHgsh: sholneleE ORNLAA At FYA4 47 1
P4 20 159 BUGLE9SS Agatgich. At 94zl Hayd Spoz Agshe 94

I

ro



Gdel dig %27k BUGLE96S] EA13A kol NJOY + AMPX =44 Ag3te] Gdell o)
g g @A S AAbste] 7]Ee] BUGLEY gholB e go] F7tste] Abgstivh. A= 4 &=
D224 Baffle, W75, Barrel, RPV Cladding, RPVZ ZA &&/F3%th.

ARz o] 7)8ket4] S arelste] 1yl 13 2ol 1/8 Fiw

Vacuum
Boundary
1 mesh Reflector (Water)
RPV Cladding
B
24 mesh 5| =
(same mesh used in ROCS) 2| 2
5| 3 5
sl ° g
= ‘g e Vacuum
Reflective Heterogeneous Core 3 g s Boundary
Boundary (Homogeneous Assembly) El 2 8
1
o| @
o
[S)

1 mesh

Reflector (Water)

299 5 A AR 9 7eketd Fxe TORT Zd9

TORT®S] §1gite] 110x50x2602 #3¥ 7 Ao &4 AnE dgdof ==t dA=
413} Baffle F-3-0] vlwA H3a W o 99 FxE(Barrel, RPV )2 193] B4 A5E
23 gl AAR ARAS X-Y FHdA BdEEY s R—0 HHA 238E A9
xds7e Y Euh weg R—4 BHow Bdd 7 N go] X-Y FuAolA 7
iy BEE O A9e guxdva shge)
AMAlo = Fag AR 2850 RPVeAM e 4

FgS v 7] Wi o7t RES AUEA ol st
B2 15657cm 7HAE 17 SEP oM 1 7 4203 cme 34 58

>

o2 oko



E 1R AT A4zl Wy mdy

$14], cm ZAEA mesh

0~156.57 A ZA () 17
156.57~198.60 | ¥At= 4], Baffle, W2+ 34
198.60~199.39 Y2k 1
199.39 ~206.06 Barrel 4
206.06~231.46 Downcomer 30
231.46~231.78 RPV Cladding 1
231.78 ~254.47 RPV 23

3. AxkA e nw - G7}

RPV Wl Ael 3444 B2E 19 69 vehileh ThNA Bl 4
34" WA WASE ol AzAe s FEAA Jske Ato

o of ok 29 1o A
B Ad%ol ofgiA 4iA ZBl Eoll EAlEtE 12 HA=HTA L 64 A Bl EAlEE 13 9
A FAE 7t or THAA de] o)A A DM e RPVSF 71 49 ddsy
FAoltt AxAse o] F AARHFAI EASE = 19 "ok 34 ° FEoA FAASEe
FHe FAA&EEG St AdE BeFa 9 NPl 7§ Hdl FHAE 2769x10"
cm %, 7123 TORTS A% 319%10° cm *2 27+ A2b= ).



5x10™°

— TORT
~— MCNP

4x10%

3x10™

I/I/E %%£E\EI\EH——I/YI/I {\I\I\H‘H

Fast Neutron Fluence[cm 7|

2x10° 4F+

1x10"° . r . r . ; .
0 10 20 30 40

Angle[degree]

B

19 6. RPV Wi¥ oA e Fgas &

4. 4

rf

CNP¢} TORT

F2y Al A2 Feer] WA SFYA4FS vw Po A
g T el A% FAERT

of A% A3t o 13% A Aot ALe WelFm Ytk EF
°F 35 cm obel Aol A Hl FYALo] WAFE
Aol MAFTH MCNPE A%AE wAo] o] Tl AL FWF te WAL AE3A

EAE S B3 AL FhE 8% Aow HrhEA.

o 2

&2
i b

o

-

A

rir
&
o,

°of F o] AT SRRV Do Aol o A=A



1. J.F. Briesmeister, "MCNP - A General Monte Carlo N-Particle Transport Code, Version
4B," LA-12625-M, Los Alamos National Laboratory, 1997.

2. W.A. Rhoade, "The TORT Three-Dimensional DIscrete Ordinates Neutron/Photon Transport
Code,” ORNL-6268, 1987.

3oukd 9, “AAd A ATAHA A F gdA AT F3FRALA” KINS/HR-294, 3= 2=
714, 2000.

4. M. Edenius and B.H. Forssen, "CASMO-3 A Fuel Assembly Burnup Program User’'s
Manual, Version 4.4, STUDSVIK/NFA-89/3, 1989.

5. R.W. Roussin, "BUGLE96, Coupled 47 Neutron, 20 Gamma-Ray Group Cross Section
Library Derived from ENDF/B-VI for LWR Shielding and Pressure Vessel Dosimetry
Applications,” DLC-185, Oak Ridge National Laboratory, Radiation Shielding Information
Center, 1994.

6. E. MacFarlane and D. W. Muir, "The NJOY Nuclear Data Processing System, Version 91,”
LA-12740-M, Los Alamos National Laboratory, 1994.

7. TFRDD, "Prediction of Neutron Embrittlement in the Reactor Pressure Vessel,” OECD NEA,
2000.

8. B.C. Na and E. Sartori, "Improved Shielding Analyses:Recent Activities at the OECD/NEA
in 3D Transport Calculations,” RPS2000, Spokane, Washington, September 17-21, 2000.

9. J K. Kim, "A Study of Reactor Vessel Integrity Assesment,” KINS/HR-245, Korea Institute
of Nuclear Safety, 1999.

10. N.M. Greene, W.E. Ford III, L.M. Petrie, and J.W. Arwood, "AMPX-77: A Modular Code
System for Generating Coupled Multi group Neutron-Gamma Cross-Section Libraries from
ENDF/B-IV and/or ENDF/B-V,” ORNL/CSD/TM-283. Radiation Shielding Information
Center, 1992.



	분과별 논제 및 발표자

