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ABSTRACT

This paper analyzed performance of the ENDF/B-V and ENDF/B-VI libraries based on
WIMS-AECL/(MULTICELL)/RFSP code system and the Phase-B physics tests at Wolsong unit 4. The
post-simulation was calculated for approaching to the criticality, critical boron concentration, boron
worth, the worth of AVZL(Average Zone Level), the worth of reactivity control rods, reactivity
variation according to heat transport/moderator system temperature, and flux scan. The simulated results
with ENDF/B-VI were more consistent than those with ENDF/B-V - in the calculations with
ENDF/B-VI, the worth of AVZL was about 1.5%, the worths of reactivity control rods were about 1.
3~3.6%, the reactivity variation of heat and moderator transport system were 4~15% and 35%,
respectively. In the conclusion, WIMS-AECL/RFSP code system with ENDF/B-VI library was more
valid than that of ENDF/B-V library.



1L A 2

A 2 HARES ALgdE CANDUE a4 29 =& 474 2 e 93 F dxas
% POWDERPUFS-V(PPV)[1]7} Abg5o] gtou, & :ts HAdfehs ddmed od 294

D)
2
o ox o

2712 A" ZEo)] Wi LAXES HHOR AwFH EE

F A= o] 8d £ givk wEd ARE AwE == =% 92 CANDU ddse] s
fste] o] 24& 72 k= WIMS-AECL =[2]9] Abg-o] AlgkH gl ofdl 94 2, 3, 45.7][3]
[Mlw=%e A3 AsE o] 43 WIMS-AECLAMUTICELLYRFSP =[5] Al=w®le] HZ 74to]
ENDF/B-V etolHele)& o]gste] Fad vf glom god Aizes ne WM3mrtst §5%,
AAE, 56 2= W= AFAA muy 2 AolE Hole Aoz urhEth ofd & =i

= ENDF/B-VI #}o]H gz
gholB ejejetel 2

4% g4 4579 Ad AR HASALNS AP sl ENDF/B-V
‘]

=
e a2
2. WIMS-AECL/RFSP 5= A] A€l o] glo]H &g

Az ARE Frws dAne] AAALES fd Agehi 9t BEE WIMS-AECLEA
ENDF/B-V eholniele|& 891502 Zopsial Abgala ek ol meel g3y 43 919
2

o
94 2.3, 457 A9H AGelA FAH PhaseB wBel AAARGTE Fol AEANS 53
Savh. 2 2% gAdes F dAS: 4L wdo 4 F4AA 4% 0 AR
st uhE WEWse AWA vk FREs} WA AFE mgrh ool WIMS-AECL

2l RFSPE &3 93% AtS s

ENDF/B-VIZ w}ito] z+e %73}

>
24
X
r>«
tlo
Y ox
Ogﬁ-"
o
H
5]
i
&
it
offt
2
L2
o

£

wom Ao, ez w1 22 xow £438

.

3. ENDF/B-VI o] B 28] & o] &3 94 45 7] Phase-B =% A3 Post-Simulation

AA 457 YA LREAL F 13 2o Phase-B =& AE AA6]E S 2l

Hz A A
HEo] 97t 54
HA G A AE ] ST FA
Aol 7| TFE(FEEE, T5%, AAE 9 225 o, AAE ) e Ert 54
WA Ao e wgwrt 54
AEA AT Sx w574
TS EX 54
AR5t tha "olx = Fid i3 Axws Ry Ane] AAH Ads 9 27 A
ALY mA S GA7A 2e zAoR BF S ATh



44 43719 diste] ENDF/B-Ve ENDF/B-VI #to]E &g & o83 WIMS-AECL/RFSP = A
280 AMNZAFNEZ vwet. AAdd FFFETF 45%D v BE FEE 6ppmol A 11ppm7tA]
IppmZ-7hel] tfgh =4 wkg L WElE YeldlE BE WU 3 29k o] ENDF/B-V #ho]lH
7% 8.255mk/ppmS H T}

%

¢

2y S o] &3 A9 8207mk/ppm, ENDF/B-VI gtolB elg]& o] &
o= A A ALt
o] &3k g7kl gheo] ENDF/B-VETF °F 0.6% 3dE ZA3}E HAT AdARESRE 3

%+ PPV/RFSPe] wh-g-=7} 8.288mk/ppm} H] il

]

w ENDF/B-VI #}o] 2 &]a 2

r
o

il
i

il

ENDF/B-VI glolB #]g]& o]&3d AAZx= ENDF/B-VO AxtZAxd Hl&] ©F 0.1ppme] x}o]E&
=%k
WIMS-AECL/RFSP2] A AAAFe Hit w7l 1 37 o] Hit AAFY 971

[e=]
-
20 ~ 70% Abo]<) wl ENDF/B-V¢} ENDF/B-VIe] 7<% 7z+z} 0.07604mk/%S} 0.07572mk/%2] 2 32

rlo

B3, 20 ~ 80% Aol uwf Z+Zk 0.07313mk/%<} 0.07278mk/%<2] A& R At} o]
of Asbsh M@ w AAGL FA7F 20 ~ 0% 20 ~ 80% Aol A BF
©elg ol g% 27k ENDEBVE ol 83 4% 1tk of L% 3= $48 2%e narh

%74

ENDF/B-VI g}o]H

WS Ao7|tEe] WSyt AR Ades ® ~ 3% 8o YEATE. ENDF/B-V}
ENDF/B-VI #o]H &g E o]&3F WIMS-AECL/RFSP2] HlS % #oj#xo] A4 Axt= /48 %4
7

n

ol AL zkz} 10.733mke} 10.655mk, =A% 79 A9 10.734mk$} 10.644mk, 7| S5H o 7

- 8.465mke} 8.273mk. 5% w2 A9 11.487mke} 11.257mke] A4S HGor, 7| %

O_|_1

2 %]
A o}
W3 W ENDF/B-VI 2o B e]2] g o] zko] ENDF/B-V 2o Helz|g o83 zuth o 1.3%
~ 3.6% A% B4R A%NE Bk

it

A9 49.114mks} 47.919mke] A E BHPuh AMFR o7 #e T AojFAx e HILSZ I}

s
AN

5
g2 Aaslg. WA LE WS E ASFE 35C ~ 170C JoA] =Axo Axe} Hlwdt
w, 3 9ol A ®i= uke} o] ENDF/B-VI gtolB & g]& o] &3 gto] ENDF/B-V go]Bejg]l & o] &
3 grETE oF 4% ~ 15% AE FAH ZA3E Bgor), 185TC ~ 260TC dAolMe Wzha &%
WS A SAX S At vlwd Wl ENDF/B-VI gho]Beje]E o] &g gto] ENDF/B-V 2}o]
B E o] &3k grEt o 10% ~ 20% J%= Holu= AFS Bk ol 185T ~ 260T
o] 3= ENDF/B-VI 2}o]H 2|2 o] g3 W24 &% whg& 759 7|4kgto] ENDF/B-V &}o]

Bejgl s o] &3 ALHEG WA 2= wE whgre] Wyt AsA yeid Aoz 4

8}



+o]

o]

Q2

°]-8

=

=

CE |'—r- ] Al O]
]}\ RS RLS E] = ):1 H
2(;0 P2 7 4 7F A=

ok

=

=

=

o] &

J

A7) X
{ ENDF/B-V$} ENDF/B-VI #}o] =
o] H 2]

Z}+ A

3

75C ~ 35C7HA

=

Q
. =

N o
R
X & ' =9
G2 % K a ~ O
<) o m = jan Iv_AI —~—
‘ T Z N B
ﬂwﬁ 4 M %%u %éﬁrﬁm%ﬂuElL
- o o7 N 0 o B S ol > B % ol
> T > = o XN & &u_zzﬂﬂ
g Z fo @ oo %M%l%%%lﬂ@ﬁ
t2; of 3 E S LEETETRELTE
M G 2 o W A w o T I IR
o 5 s W m ZE| e A | ﬁ e Nob o m ar M_ﬁ
1M§ F o 2 ¢ X ﬂ&ﬂo@%@ﬂ%m%%%
“Wﬂ% = o 1;1_~1er ﬂDIMQ%HoEM DCJEIE
= 0 J [ol— ol Mo = = 0 DS T 0|
¢z " EF N _Z S =
m . L R— ) = ™ o o = . BT o] o oy of M o Wr_.
2 g w T B = T do ORI 5 4k = B Y =
R Y & T WS @ og o B = a =
B 70 T Ty © 5 % 3 ”ﬂ A oz 2 >
o W K ofy g T T wp Z T = 2 g = w Hog | il
ﬂ_/n_m_.w ﬂum]ﬂﬂo = mﬂyﬂﬁ Em:‘_mﬂammﬂoTIMW
= N BoRAr 5 - o T2
H ° <~ . S 2 02 o Ty N M Z
mo%m e s S E 2 = .&ﬁa‘% v.%ﬂmzﬂ@ﬂ@ﬂg
T e == 3 3 g 5 T 2w g3 SEERER
o oF i = Z _ < e . 7 oL o= =) il N o= =
A sz,338 =53¢ mmymzlﬁ " g v
b3 19T S35 g Fw B g Eﬁﬂ}q_ﬂywi%
—_— Ine Nr & X s < O il > o Z. = om0 N il = = o
T oz T A e S ® 25 RN @m,zﬂ?u_o = ° %
o B o g 2 m ST e Z = N & d M g 4
~n I ! w TR - 1 N N s T o m o .A]# + oy o Jo W i ..,r_m
3 \% o7 H_T_ X < 2 E.._ o’ i N Oﬁa V. 1:\_ "X = Mﬂ_ ]‘Vl ﬂ.m E#E .mw_._ o i) N
AN ° Ho <+ ~ & n T = B A a = = T oy 9 % o
B W T o g2 L T lga =Y oo ZH e o B
) _— < N ) ~ — I = - s —_—
G < N = ® % o = o & & Wk T w o 2 B
R = ow oo h o o Z xwapéﬂ1m
= 1+ 1 i o g w %Hﬁy M » & G hﬂ ol Emvnﬁ%w%
oy 2 I o Lwm P Ay%ﬂgoﬂov%ﬂ&ﬂ
ol @ i .. broomoN % T X2 W 3 o T a4 W) =g
s > ﬂ = 0 = 2 L oF ol MVI @ =K ] - 2 W m W
T 1 i ~ 00 0
E.._ < B WJI ﬁl E_a *F* “ ~ bl ‘% M =3 _I_ L_.Mu =~ 1_#| ﬂE\mW y EE m . oﬁo 23] ”M_.O
B = O TE R mmeﬁ# @%Hﬂrﬂn mEEH?EaﬂM%H%
~ —_— _ =
278 L bii3y TTgic ﬂmwﬁzwmw@wg
o o . . . = a2 = E ol 2 2o o 2N s L. o
S 1o§cgr 4mﬂ1ﬂmﬂﬂ§%%m
o%ﬂurma i A?V_mocﬁaﬂﬂc/o
S INY o0 gl ™ oh N Q g w 18
N O?._ Tw QS_ M N W Zﬁ oﬂo wlArL E#E O.f —
; = 8 5 = T
5 m1Nﬂra_ﬂ%ﬂﬂ$
® O ™ FCTY
A Noo G0 RN
o
a + o

ol 85
143 A2kgko] ENDF/B-V

=

=

]33 wW] ENDF/B-VI g}o] B 2] g



golH g E o] &3t ALbgtEth oF 35% AE IdAE ARE BAY. A BRE ZAHE FHEE
B o] ENDF/B-VI go]B &g & o] &3 WIMS-AECL/RFSP 7 Z A 4to] ENDF/B-VE o] &3 A2

st # Ase 43S vy

¥ oge Ber1ene 948 $47] AP el dBow FaHh

Fa w3

1. B. Rouben, “Overview of Current RFSP-Code Capabilities for CANDU Core Analysis” , AECL
Report, AECL-11402,1996

2. 1.V. Donnelly, "WIMS-CRNL:A User's Manual for the Chalk River Version of WIMS", AECL
Report, AECL-8955, 1986

3. LS. Hong, C.H. Kim, B.J. Min, H.C. Suk and B.G. Kim, “Validation of WIMS-AECL With
ENDF/B-F Against Phase-B Reactor Physics Tests at Wolsong Units 2 and 3” , Proceedings of the
6th International Conference on CANDU Fuel, Vol 1, pp.40-51, September 26-30, Niagara,
CANADA, 1999

4. FAF, FA4, WEF Asd, YA 3, 4357 =EE AlEARE o]&dt
WIMS-AECL/(MULTICELL)Y/RFSP  m= Al~€le]  AaAd% 7135”7, KAERI/TR-1622/2000,

KAERI, 2000

5. A.R. Dustur and D.B. Buss, "MULTICELL - A 3-D Program of the Simulation of Reactivity
Devices in CANDU Reactors", AECL Report, AECL-7544, 1983

6. AT, “9A 257 =A#Ay A£A AlY Physics Post Simulation” , YA QAHEHH A,
1997.

7. W3, 94 457) 942 B5Y A8, 94

o,

Ak 4, 1999.



T 1. 94 4579 A4 $A=xA
AA AT % (AVZL) 15.75
MCA#4 (%) A< 4455

WA 2%=(C / °K)

34.3625 / 307.5225

#HEAH 2=(T / K)

34.03 / 307.19

WA FEa/% / w/%) 99.19 / 99.27
PEA FE(/% / w/%) 99.81 / 99.82897
A =9 10E-11 FP
AA BE F% (ppm) 9.237

i 2 HE SRV} AAREFE] HW
ENDF/B-V ENDF/B-VI
Boron Reactivity WIMS-AECL/RFSP 8.207 8.255
Worth (mlk/ppm) PPV/RESP 8.288
Boron Reactivity Worth Difference” (%) -0.98 -0.40
Critical Boron WIMS-AECL/RFSP 8334 8415
Concentration (ppm) Measurement 9.937
Critical Boron Concentration Difference” (%) -9.8 -89

% Difference = (WIMS-AECL/RFSP — Measurement) / Measurement) X 100

¥ 3 o9 elmsel hE wenste v
ENDF/B-V ENDF/B-VI
AVZL | WIMS-AECL | Measure | #6] |WIMS-AECL| Measure | ko]
(mk/%) (mk/%) (%) (mk/%) (mk/%) (%)
2006 ~ 70% | 007604 | 006745 | 1272 | 007572 | 006785 | 11.26
2006 ~ 80% | 007313 | 006430 | 1373 | 007278 | 006468 | 12.33
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4. 24%e /Y wkeET)

Number ENDF/B-V ENDF/B-VI
WIMS-AECL | MEASURE 2}o] (%) WIMS-AECL | MEASURE 210 (%)
ADJ #1 0.230 0.197 16.60 0.224 0.198 12.91
AD]J #2 0.564 0.516 9.34 0.548 0.519 5.63
AD]J #3 0.696 0.680 2.30 0.674 0.684 -1.50
AD]J #4 0.356 0.376 -5.24 0.345 0.378 -8.69
AD] # 0.688 0.686 0.26 0.678 0.690 -1.77
AD]J #6 0.558 0.552 1.03 0.550 0.555 -0.99
AD]J #7 0.228 0.225 1.15 0.224 0.227 -1.20
AD]J #8 0.266 0.236 12.91 0.261 0.237 10.15
AD]J #9 0.710 0.628 12.98 0.697 0.632 10.28
AD] #10 0.908 0.844 7.52 0.894 0.849 5.26
AD]J #11 0.493 0.517 -4.70 0.488 0.520 -6.21
AD]J #12 0.910 0.874 4.09 0.892 0.879 1.45
AD]J #13 0.704 0.687 2.54 0.695 0.690 0.65
AD] #14 0.263 0.260 1.11 0.260 0.262 -0.62
AD] #15 0.226 0.203 11.31 0.223 0.204 9.20
AD] #16 0.559 0.499 12.00 0.545 0.502 8.57
AD]J #17 0.688 0.662 3.92 0.672 0.666 0.92
AD]J #18 0.358 0.366 -2.26 0.352 0.368 -4.45
AD]J #19 0.691 0.684 0.98 0.673 0.688 -2.22
AD]J #20 0.554 0.559 -0.87 0.541 0.562 =375
AD]J #21 0.226 0.224 0.82 0.219 0.225 -2.86
Total 10.733 10.478 2.44 10.655 10.538 111
 MA G AH 59 - 40% AVZL
%5 =BT W
Number ENDE/B-V ENDF/B-VI
WIMS-AECL | MEASURE Z}o] (%) WIMS-AECL | MEASURE | %}°](%)
AD]_B #1 1.368 1.316 3.97 1.368 1.323 3.37
ADJ]_B #2 1.408 1.379 2.08 1.401 1.387 0.99
ADJ_B #3 1.412 1.389 1.64 1.398 1.397 0.05
AD]_B #4 1.977 1.788 10.55 1.968 1.799 9.42
AD]_B # 1.345 1.301 3.37 1.328 1.309 1.48
AD]_B # 1.345 1.334 0.80 1.325 1.342 -1.26
AD]_B #7 1.879 1.799 4.42 1.856 1.810 2.55
Total 10.734 10.307 4.14 10.644 10.367 2.67
QA FAGTF9 0 50% AVZL




E 6 FEel Y wgwst
ENDF/B-V ENDF/B-VI
Number
WIMS-AECL | MEASURE 2}0](%) WIMS-AECL | MEASURE |  #o](%)
MCA #1 2124 1.744 21.80 2.074 1.754 18.26
MCA #2 2112 1.871 12.87 2.064 1.882 9.68
MCA #3 2122 1.712 23.92 2.076 1.722 20.54
MCA #4 2.107 1.863 13.12 2.059 1.873 9.91
Total 8.465 7.190 17.74 8.273 7231 14.41
7. F553wel et
ENDF/B-V ENDF/B-VI
Number
WIMS-AECL | MEASURE o] (%) WIMS-AECL | MEASURE | = %}o] (%)
MCA_B #1 5.741 4613 24.46 5.626 4.639 21.27
MCA_B #2 5.746 4506 2751 5.631 4532 24.24
Total 11.487 9.119 2597 11.257 9.172 22.74
F 8 AAEe AE Er=rt
Number ENDF/B-V ENDF/B-VI
WIMS-AECL | MEASURE 2}0](%) WIMS-AECL | MEASURE |  #o](%)
SOR #1 1.301 1.143 13.79 1.276 1.150 10.96
SOR #2 1.620 1.485 9.07 1.584 1.494 6.04
SOR #3 1.617 1.486 8.83 1.581 1.494 5.80
SOR #4 1.297 1.202 792 1.268 1.209 4.90
SOR #5 1.009 0.827 22.05 0.989 0.831 18.95
SOR #6 2.208 1.788 23.49 2.158 1.798 20.00
SOR #7 2.200 1.807 21.74 2.149 1.818 18.24
SOR #8 0.998 0.884 12.89 0.975 0.889 9.66
SOR #9 1.565 1.133 38.07 1.526 1.140 33.86
SOR #10 2.546 2.080 22.41 2.475 2.092 18.32
SOR #11 2613 2.223 17.56 2.542 2.235 13.71
SOR #12 2531 2.209 14.60 2.465 2.221 10.97
SOR #13 1.550 1.303 18.99 1.512 1.310 15.40
SOR #14 1.534 1.182 29.78 1.496 1.189 25.84
SOR #15 1.521 1.342 13.33 1.480 1.350 9.65
SOR #16 1.567 1.135 38.02 1.522 1.142 33.29
SOR #17 2.543 2.057 23.65 2.476 2.069 19.70
SOR #18 2.606 2.218 17.48 2.536 2.231 13.67
SOR #19 2.529 2.189 15.53 2.464 2.202 11.92
SOR #20 1.550 1.286 20.54 1.509 1.293 16.68
SOR #21 1.006 0.796 26.35 0.985 0.801 23.01
SOR #22 2.204 1.686 30.73 2.148 1.696 26.68
SOR #23 2195 1.773 23.81 2.144 1.783 20.24
SOR #24 0.996 0.871 14.37 0.972 0.876 10.98
SOR #25 1.301 1.130 15.13 1.269 1.137 11.65
SOR #26 1.609 1.431 12.47 1.578 1.439 9.67
SOR #27 1611 1472 9.41 1.579 1.481 6.62
SOR #28 1.287 1.200 722 1.261 1.207 445
Total 49.114 41.338 18.81 47919 41.576 15.26




F 9. YAA A% 2=WEd we gx W3
ENDF/B-V ENDF/B-VI
Temperature | WIMS-AECL |MEASURE | #}°](%) | WIMS-AECL | MEASURE | #}°](%)
35.06 - - - - - -
50.01 -0.866 -1.081 -19.92 -0.841 -1.083 -22.67
65.09 -0.805 -0.524 53.52 -0.770 -0.527 46.01
79.93 -0.798 -0.669 19.27 -0.776 -0.673 15.32
95.03 -0.763 -0.867 -11.96 -0.725 -0.660 991
110.01 -0.673 -0.561 20.01 -0.631 -0.564 11.83
124.93 -0.622 -0.505 23.06 -0.562 -0.508 10.56
140.00 -0.671 -0.629 6.71 -0.650 -0.632 278
154.96 -0.631 -0.864 -26.94 -0.648 -0.555 16.81
169.93 -0.494 -0.428 15.36 -0.436 -0.431 1.23
185.03 -0.645 -0.664 -2.90 -0.408 -0.474 -13.84
200.04 -0.439 -0.403 8.82 -0.326 -0.406 -19.65
215.75 -0.334 -0.353 8.80 -0.268 -0.355 -24.50
230.04 -0.335 -0.321 432 -0.252 -0.323 -21.97
245.00 -0.259 -0.246 5.30 -0.198 -0.247 -19.96
260.07 -0.194 -0.155 25.49 -0.089 -0.155 -42.76

e &% 35T £ 1T

E 10, EA 2eWst g g ¥
ENDE/B-V ENDEF/B-VI
Temperature | WIMS-AECL |MEASURE| #}¢](%) |WIMS-AECL |MEASURE| #}o](%)
74.00 - - - - - -
69.86 -0.055 -0.241 =77.19 -0.134 -0.242 -44.73
65.81 -0.064 -0.190 -66.24 -0.140 -0.191 -26.58
59.29 -0.130 -0.291 -55.30 -0.193 -0.293 -34.02
55.77 -0.069 -0.230 =70.05 -0.148 -0.232 -36.13
49.93 -0.149 -0.309 -51.84 -0.253 -0.311 -18.69
4512 -0.138 -0.371 -62.77 -0.235 -0.373 -36.96
39.89 -0.147 -0.286 -48.53 -0.258 -0.287 -10.19
35.00 -0.151 -0.280 -45.98 -0.261 -0.281 =717

¥ WA &% 1 260C £ 1T
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