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A Study of Effect on Core Split Model of Reactor Vessel for

Main Steamline Break Mass and Energy Release

gz, e
Fadesat dodr4d
AFAA FE T EAE 103-16
L9
F/lE xR e dsd STV AAE Ao HAE=(EE 2 9y
el di7l= HEEn o2 s A= WA AT 2xE F438 oA AR, A
Ak = 2779 WA Sim A3 oA A Fxo] WA= dAR 87
E-FEAA EFEA @k £ Ao A= RETRAN-3DIE=E AMEsle] A} o)A
kAol b gt webd 3Rl EA Fuel WA Foidel sa H3le o
TR Ry WEHE AY % oluAd nA= Gl da 248 FRskt 24
A3 FF71E ddaban A AgdE 2ESUdA B4 & 4 94 oplit £ 3L
Aoz Aol ¥ B dsts it

Abstract

Steam line ruptures occurring inside containment induce a significant release of
high-energy flow to the containment environment, which could result in high
containment temperature and pressure. The rapid mass and energy release following
MSLB(Main SteamLine Break) causes a higher heat extraction rate from the primary
system, which results in reduced primary coolant temperature and pressure conditions.
The MSLB accident is an asymmetrical core cooling, so it is sensitive by core split
model. The split core modeling to simulate incomplete mixing of bottom and upper
plenum flows influences heat transfer and kinetics feedback. Therefore, the effect on

mass and energy flow of the cases of complete and incomplete mixing was analyzed



The results show that the core split modeling is more

with RETRAN-3D code.

conservative from the temperature point of view inside containment.
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@3 1 3¢ 137] RETRAN-3D Nodalization

3.2 YA = £7] & (Reactor Vessel Mixing)
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F5718 g Afare| A FaskA arEsjor o A OJX}E &7 Aot &5 el A
CE7F vzl s o] yAARjeltt vt A Yokl i = Yo w HAAd
I HY 5L ShE A WA AR FFEn dikHoR Sk T4
& Ft] 7 FAY AEE A& fgXUF vk A" sh o s Byl H
Yo E 2 T A9 MEw FEE 70% AL(Cold)t 30% & (Hotol wAle] 4T
NN EFHE ASRE AREstal vt 2P ETFoAE 75% A (Cold) 9t 25% L
(Hov)ol #stA £z Aoz Abgatar g,

O 9A=Z &7 47 EF(Reactor Vessel Inlet Mixing)
A= 87 d7 =58 FdsE 7Y 289 #Ed dAE &7 dT EFAFLY
AMXIZ =Zo 714 717ko] WA w4l 9oz Eoj7les RS 9w}

AMXI = [NLoop)(fn) —-1]/(NLoop -1) (1)
A7, I AT e &2 oA e FEZHEH E3HRA &3 WA =4
oz So)7tth o] 7] A, NLoope LoopFE 9w 3t}

@ A §7] FF EFARAMXO)E THE YA = oY EFHA ¢



fmn = [(NLoop = Dfme —(1-f)l/[(NLoop)fi —11 (3)
A7, I AT o] a2d fFHel sdsHes FHeRE HEople &8 9

_— . - - . - ‘5
¥ 1 Generic Mixing Coefficients"™

fm i o AMXI AMXO
2 Loops 0.60 0.70 0.750 0.4000 05000
3 Loops 0.67 0.83 0.785 0.7450 0.6780
4 Loops 0.60 0.80 0.727 0.7333 0.6364

@ A= FF-F5(Lower Plenum)
Y22 Lower plenumol| A &3+ vh-3} 7o) Axte 4= 9t}
- g Fzo] w4l g s

Hips = His x 0.7 + Hyw x 0.3 (4)
A7|A, Hips = T8 FZ GAoAa] Eolev gy
Hi -t = Faulted loop® Downcomer@® o2& gy
Hi-w = Unfaulted loope] Downcomer® 9] 2.+= €y

@ A= AF FF(Upper Plenum)
A= Upper plenumolA &3 vb-3} o] Aikd 4= v
- dg Foro] w4 o dof s

Hupt = Hut x 0.75 + Hyw x 0.25 (5)
oA7|Al, Hupt = ZA4lollA] QoA e FxHor Zolo= dEy
Hu-t = Faulted loopd] =402 HE Eo]2i= qEy
Hu-wt = Unfaulted loope] Al 25 Eo]o= dEy
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Ab2lolt) o]E A RV e
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T5F-5 oA nonconducting heat
=4
=

s BRFE o] AL

Q = Wi(Hrp-+—Hr-1)
Hipt = Hr-#(1-F)+Hu(F)
Hips & W34,
Q = WilHr-+(1-F)+Hr-(F)-Hp 4]
upEhAg,
Q = Wil(Hp-wHp-p)*F] (6)
o714, F = mixing fraction
1 70% in lower plenum(Faulted)
1 30% in lower plenum(Unfaulted)
1 75% in upper plenum(Faulted)
: 25% in upper plenum(Unfaulted)
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v : v
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H _ Lower Plenum

+Q -Q

a8 2 &3F%Lower plenum) splitoll

w2 o 1§ A exchange diagram



¥ 2 Flow junction descriptions of reactor vessel

Junction No.

Description

110
111
115
116
120
125
140
141
142
143
144
145
150
151
160
161
169
170
190
290

Downcomer to lower plenum(faulted loop)

Upper head cold leg leakage(faulted loop)

Downcomer to lower plenum(unfaulted loop)

Upper head cold leg leakage(unfaulted loop)

Lower plenum to hottom active core control volume(unfaulted loop)
Lower plenum to hottom active core control volume(faulted loop)
Bottom active core volume to middle control core volume(unfaulted loop)
Bottom active core volume to middle control core volume(faulted loop)
Middle active core volume to upper control core volume(unfaulted loop)
Middle active core volume to upper control core volume(faulted loop)
Upper active core volume to upper plenum(unfaulted loop)

Upper active core volume to upper plenum(faulted loop)

Lower plenum to core bypass(faulted loop)

Lower plenum to core bypass(unfaulted loop)

Core hypass to upper plenum(faulted loop)

Core hypass to upper plenum(unfaulted loop)

Upper head to upper plenum(faulted loop)

Upper head to upper plenum(unfaulted loop)

Upper plenum to hot leg piping (faulted loop)

Upper plenum to hot leg piping (unfaulted loop)
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3% 3 Initial conditions for Kori Unit 1

e 9 = gt 3 A gk
Core power
1757.97 1757.97
(MW)
Pressurizer pressure
] 2250 2250
(psia)
Steam Generator pressure
] 839.7 839.7
(psia)
Recirculation ratio 3.67 3.67
Steam Generator level
56.12 56.12

(narrow range span )
Pressurizer level(%) 55.0 55.0

Average temperature of reactor

° 5745 5745
coolant system(°F)
1.05 270
1044 265+
1.03 2001
~ 103 o
g & s
E 1.02- \%
5 B 29
B 1011 ol
E a 22454
g 1.00 x 2404
g 0.994 2235
0% T T T T T mo T T T T T
0 800 1200 1600 2000 0 400 800 1200 1600 2000
Sec Sec
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2% ol Al HIzo] gplitdh A% 53T dAA WA Edd &3t 9314 Return
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600 1000
—#— Non split(faulted) —&— Non split(faulted)
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—*— split(unfaulted) g —x— split(unfaulted)
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sec sec
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aE 139 M4e A= 2 dux wEEHS ol&ste Adds s m=d
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