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Abstract

Characteristics evaluation on HANARO core with Fission Moly Target loading was
performed using MCNP-4B and Point Kinetics Equation. Peaking factor and neutron flux
distribution of both core with and without target was compared. The variation of the core
by target loading was negligible. Reactivity worth induced by target loading was known to
be 0.136% 4 0 by MCNP-4B calculation. Thermal power generation rate and maximum fuel
temperature to the time was evaluated assuming that reactivity induced accident was
occurred. For the reactivity induced accident, reactor safety was assured because maximum
fuel temperature maintained below 255C under the limit of 485°C. Therefore, although

reactivity induced accident occurred by target loading, reactor integrity was conserved.
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Fission Moly ¥4 AA+= %A A|lZ(fabrication) % ZA}M(rradiation), 3}38+*] 2] (chemical
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4-4 40 3.175 760 10 11 4.04 8.08

3.1 A = @ ndyg
x4 Aoz Qs =Alole FHEE JFE Hubsky] 9 AL AAZA MCNP-4BE Ab



ot 29 32 =4 #H54Y L2498 9% MCNP 229 S yEbdt. HANARO 29
a7k oF 102C Amelal, Wge] Pt ert 40T AEolrz o 2:9 ?—__lil's}% Elacy
G dolrely s Atste] 54 E4E FAstolof s, B4 AS] ol we 54 F
olgtel ¥zl m, EE‘& e gelrdg s ARgdtalE dA 229 A7t aA Fomwm

HANARO+= %%% ARESHA] o, 27|=AlE flal 53] AAE dAdRE vk whobA
Z)EAlo = 4] Wl E Ao]Td Z AX ofFEE 1183t Fresh Fuel AssemblyE &
3]

Ao}, upEkA Eﬂiﬂoﬂ% dE7F myddarids FAse o AAv D g ke
S 2] resh Fuel AssemblyS FH3t= 2

g 33 Aoz 9

g
o

goz sustmes BPwmAel oA Hrh e
o) JPEE Hrlskel FSARS AR #wsty] A By Jeie] 2 85
Q2
[

_1_4

ol g2 o> @ = ooX P
[0 o

wofok sk}, ARG 01‘5 wow wddsls Agg md
5o T4 AdaFo we= slo] Hrlwrto] F& #HAAojlmzm RE MAZTE Fresh Fuel
Assembly”7} ZFdEo] QQvja E%%“s}‘?\i‘?}. ¥ 3& OR3 ZAE¥ OR5 FAMa-ol Fission
SR

Moly 3£4/o] AFld & vepdoh
HANARO+ HE-g-%E 9] Xﬂolé} Ao] B ol L3le] AR _7'4_7]‘%01]/\_1 —?ﬂ‘ﬂi Eﬂ@-d} IL}E]—

Aol gl AANE vpAA Hi olE FHRE

A F7IHEOC)H EA A ARoR AT &

S8l Ao} g-o] AT WA A F1%

7k BrrskAch. &, MCNPO| At =g

A w4 AR XA duh Fr1x L F7)

TR AHEEE

=2

(=)

mcnp model for full core uwith
93uso U0Z target

prohid = B3-16-81 21:38:45

( 1 AABEBA, A BBRAAA, B_BABA6A)
( B _AABEBA, 1 BBAAAA, B_AABE6A)
( A 88, 7.88, B, 88>

extent = ( 37.58,

ress enter for prompt

19 3 HANARO

b
U*

19] MCNP =9



32 ¥ xe st
QAo EA o] AHY, EA 4]
A= Aol el fARE 57
A& Aok wAe] AYHA ke B =
R I OJxHFr, F, F1>91 woz U & ol ¥

ol 4 Fde vest 2ol 3T # 9

Al WARY FYREE
Az AFA 19 FYF kol Qe AARY ]

o

F(i,j, k)= F, ()< F,(i, ) < F.(i,], )

AN, Fli, 7,k A5 JFA i, WgEE ), S0

F ) ez 234 2997
= (SE ARA i WE AFL)/(=4 HF AE),

F (i) =% 58397

F (4,7, k) %% 24994
(

= (e o AT 94 ko AFL)/(AARY jo A# 2E)
& YEar.
o] FYEEE A Hd Al dEHoR FEFs &+ o, =4 Ho =9 HFE, Fo
L 4 328 o3l ARG & At
FQ = de oni,j,k[F (l ],k)] (32)
a9 4 % 5% A AR A7 47 Frlx % 2w A F9o] 24 dAR A
wAdA SAuE e dolrt ur BE Fee

Aol dd E= FxXo IS veEkdt Hy €
42.0 kW/molH 3ol AAE FEE gES ol5d dsiA FAstE gEolth. 1EA
H%o] %4 4tgdoz 9% W37l Root Mean Square Error(RMSE)Z 1% A%E #o]E el

Al gith & 4 vk, MCNP Tallyoll A 7 A5 ohdke] FA4 o] 2 A (statistical

10362 4=

o

relative error)E 0.6% ©]3}o]t}.

CARL - 'SOR3
1.1496 1.2080

1.1065 1.1880 X
OR7

OR1 0.0432 0.0200 X
. 11773

1.1669
11754
~0.0085

1.2066 2
00288 cARa 0. 0. cAR2 0.
- i 115 0.0159

1.1052
1.1073 1.0781

-0.0021

- Location

- Fr w/o target

- Frw/ target

- difference
Root Mean Square Error(%) = 1.11

a9 4 F1% A% A dA AFAA FARE W

0.0333




0.0

- Location

- Fr w/o target
- Frw/ target
- difference

Root Mean Square Error(%) = 0.88

IF 5 FE AojE fAleA ] A HF{AE FHEE W

9962 7S 2 Adm AFA HelAel 2 AARBel e WAV AT YA A3
ded ddngel wANd AT 2 4 ddn Bolde] AFY ge 4EF ¥ 4
% oA mol HA A ow

i
v
o
fet
°
—r
2
ko)
-
el
W
i
N

2 Atk MCNPo A 7h &l 5 %o

)
B b
O:

re
il
::Ni

o ML
o

!
O

- Location

- Fi w/o target
- FRw/ target
- difference

Root Mean Square Error(%) = 2.14

a9 6 F71x A Aol AAA e Zh A (A HARE

=] = = 1] 5
A5 &9



- Location
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719 9 SORI1 A= HHA 1% 10 RO1 s A
¥ 2 ¥7]% ROl ¥ SORI1 A5 vpke] SRS FE
RO1 Assembly SOR1 Assembly
with out with . with out with .
difference difference
Target Target Target Target

Cl1 7.257TE-04 | 7.556E-04 -0.041 1.018E-03 | 1.024E-03 -0.006
C2 7.890E-04 | 7.660E-04 0.029 1.061E-03 | 1.103E-03 -0.039
C3 8.037E-04 | 7.944E-04 0.012 1.112E-03 | 1.129E-03 -0.015
C4 8.029E-04 | 7.583E-04 0.056 1.092E-03 | 1.130E-03 -0.035
C5 7.2713E-04 | 7.336E-04 -0.009 1.096E-03 | 1.056E-03 0.036
C6 7.031E-04 | 7.000E-04 0.004 1.043E-03 | 1.098E-03 -0.053
C7 8.745E-04 | 8.388E-04 0.041 1.210E-03 | 1.203E-03 0.005
C8 8.559E-04 | 9.007E-04 -0.052 1.276E-03 | 1.296E-03 -0.016
C9 1.007E-03 | 9.771E-04 0.029 1.078E-03 | 1.419E-03 -0.029
C10 | 9542E-04 | 9.116E-04 0.045 1.470E-03 | 1.456E-03 0.010
Cl11 | 9.868E-04 | 1.011E-03 -0.025 1.474E-03 | 1.500E-03 -0.018
C12 | 9.021E-04 | 9.132E-04 -0.012 1.546E-03 | 1.497E-03 0.032
C13 | 9637E-04 | 9.433E-04 0.021 1.508E-03 | 1.523E-03 -0.010
Cl4 | 8961E-04 | 8.344E-04 0.069 1.457E-03 | 1.558E-03 -0.069
C15 | 8137E-04 | 8.386E-04 -0.031 1.361E-03 | 1.431E-03 -0.051
Cl16 | 7.791E-04 | 7.405E-04 0.050 1.278E-03 | 1.318E-03 -0.032
C17 | 7.183E-04 | 7.293E-04 -0.015 1.246E-03 | 1.229E-03 0.013
C18 | 7.172E-04 | 7.494E-04 -0.045 1.219E-03 | 1.243E-03 -0.019




® 3 F7]% RO1 % SOR1 #dAx vhke]l FAAS #3E
RO1 Assembly SOR1 Assembly
“&ig:m%lgt ’I\‘Vairtlgqet difference V%t;}goelgt ’1\52 glet difference
Cl | 7797E-04 | 8.335E-04 -0.069 | 9.566E-04 | 9.489E-04 0.008
C2 | 8256E-04 | 8273E-04 -0.002 | 9.979E-04 | 9.969E-04 0.001
C3 | 7.684E-04 | 7.842E-04 -0.021 1.042E-03 | 9.714E-04 0.068
C4 | 7605E-04 | 7.686E-04 -0.011 1.0564E-03 | 1.038E-03 0.015
C5 | 7.309E-04 | 7.511E-04 -0.028 | 9.886E-04 | 9.518E-04 0.037
C6 | 7.295E-04 | 7.606E-04 -0.043 | 9.401E-04 | 9.486E-04 -0.009
C7 | 1.017E-03 | 1.040E-03 -0.023 | 1.203E-03 | 1.134E-03 0.057
C8 | 9549E-04 | 9.497E-04 0.005 1.177E-03 | 1.223E-03 -0.039
C9 | 1.033E-03 | 1.016E-03 0.016 1.289E-03 | 1.291E-03 -0.002
C10 | 9.041E-04 | 9.497E-04 -0.051 1.386E-03 | 1.359E-03 0.020
CIl1 | 9.159E-04 | 9.756E-04 -0.065 | 1.397E-03 | 1.372E-03 0.018
Cl12 | 8348E-04 | 8.930E-04 -0.070 | 1.429E-03 | 1.396E-03 0.023
C13 | 9.391E-04 | 8.781E-04 0.065 1.433E-03 | 1.388E-03 0.031
Cl4 | 7.852E-04 | 8361E-04 -0.065 | 1.351E-03 | 1.349E-03 0.001
Cl5 | 8.031E-04 | 8.278E-04 -0.031 1.250E-03 | 1.214E-03 0.028
Cl16 | 7.670E-04 | 7.649E-04 0.003 1.173E-03 | 1.196E-03 -0.020
Cl17 | 8594E-04 | 8.723E-04 -0.015 | 1.181E-03 | 1.186E-03 -0.004
C18 | 8.401E-04 | 8.566E-04 -0.020 | 1.153E-03 | 1.171E-03 -0.016
4. BA AN WgE Aae A
4.1 X ed g 744
b MEAAME AFsH5Eo] HANARO HUAZ+= Fission Moly AAFA] Backup Supply

System©]

T @]
AL ol ] 3

shu= kbd

3

of

Ak
H

gomzg
15 o

ARz LAF
SEERREER
o @ 4 Ak med BeE 4
B4 mIAE A¥uw
2 WH7s7) g8 97

?j&i olst Ao FAA

=
=E /\C-)] H}

e
=

gk

- o =

A}a19]

o)
H

Az of| AEo] F

¥ A o] Alxojof &hu},
Fu b

O Z olsl Alalgf A

17 2] (point kinetics equation)<S ©

1:1

AA AFAHo =z I

|

X

25

Mo =&

to
o
N
o
of
o
N
i
:oé
o
=
&
N
N
2
f
1o
)
ol

fE4



sdaom, FF Aoz Q3 wh& % JHreactivity worth)s MCNP-4BE o] &3} A&3% e
AgatArt. Fr1xo el MCNP-4BE &3te] B7te 324 Aoz 13 vEgE7Hreactivity

worth)+ 0.08570.025% 4 p o] o, webA 95% Al E(20)E AEste] & E7= 0.136% 4
o= AFZeATh o] & E 4oA AAEE tuEe] FE ALFTAHX
oA 0.183 dollar7} T},
#E 4e Y =AdAY 484 dded 2 AL S FEEES UEUY, £ 5 3=
% H

oMo AWFHA BAF] FE AN IFE e

_‘d
M
o
tlo
iy
oo
_?L
e
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N
BN

Ry e Fo1%
1 0.000278 0.000272
2 0.001575 0.001550
3 0.001394 0.001369
4 0.002996 0.002939
5 0.000959 0.000942
6 0.000200 0.000197
B et 0.007411 0.007269
=X A+ B B
eentTe 0.09625 % 10 * 1128700 10 *
A(sec)
¥ 5 AUFHA RAFY FETAIF
ah-S F71% F7%
1 0.01273 0.01273
2 0.03172 0.03171
3 0.11675 0.11688
4 0.31237 0.31257
5 1.39967 1.39947
6 3.86301 3.85817
42 A7 E =49 &8 2 H gdn 2% A3 247
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