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Development of In-vessel Severe Accident Analysis Code
Oxidation Module MIDAC-0OX
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Abstract: The structure and model of oxidation module MIDAC-OX were introduced.
Taking AP1000 as an example, the break of fuel cladding, the oxidation of fuel cladding
and the production of hydrogen were calculated, and then the DNBR during coolant
pump inert rotating, the fuel cladding integrity under natural circulation and the delay of
fuel cladding break due to oxidation were analyzed. The validity of this code would be
checked after the code development fully finished. The results of this module have
already partly compared with existing results. The comparison shows the results of this
module are good.

Key words: severe accident; program development; oxidation; delay effect on cladding

rupture

WORME L 5E E AR AR R ORI R R EER R DT WA T O SRS R A T R
AT R — A G AR 20 22 P iR, (R A dEa Y o ksl 012 i LR R

W s B H#:2013-05-23 ;& E H #§:2013-09-19
E4WA FHZRHE L BB H (20112X06004-008-004)
EBE A (RC1988 ), 55 TLP A WL B0 R SR )



580 EE

R M N T SRR B S BT AR I S Bk MIDAC-OX /YT & 1441

)AL B R IR N TS [R] Y ™ B
[ TR AW L N = N1 a1 TN o I = AT &5
S R G PR F A STCP, MELCORE,
MAAP . ESCADRE , THALES %5, L 3 14 % )%
A SCDAP-RELAP5, CONTAIN, VICTORIA,
CATHARE/ICARE 21 |y [#/ 4 1% 4 FF %
t0 32 [ BRIz A AT Y SO T 2R A AT
Y . 2 R E O I PREC™ B g
ZEA M AR 6 T RO B8 B, AR SC H R IE 7R
HEAT AR OCHE N ™ RS TR T O R
R E A S BT O HE SR R
HENPREE 4 T NE . BOBHE 7 A AR &
FHOT I PR R R R R AR SRR A
AR INTT R E A e MIDAC-OX #8435 1) 12 )7
SEF SR, L AP1000M ™ S, 314 4 T ki e
E LR Y S AN O N D= (A DS
ARG I o 7 SO0 HE Ve 2050 A1 %
I ) DNBR . B 2R 9 5 B 6 3 T A ] 72
AR A SRE PR i T R 7 Y e R
DA B0k R o ) e G A ko HL e 24 ) S SR A

1 SUSTEREFYWERE
1.1 [REzF 5 Fn L i B

S5 7 S 7 B S A A R T B I R R A
BHRFEATFIELEE B Al RE A E LAY PRI T34 1.

F1 MHNEBEEAERETHHEZESHNFEND
Table 1 Reactive sequence of fuel rod

related with accidents''®’

/K B4

3088 i Pl A

2 960 158 L 2 Rk

2 500 F A e A AL B /N F 60 %6 I 5E i Y
2125 HEESHEA R ERE/NF 10%, N @723
1000 RSB 7R R s E A

FORHE AR R T 5 A A B SR K 2%
SRR . IR S AR EE AR G 1 S A
AR TTE BB AAE 3R E LeTT F «

do_ A
dt )

220 SR T S5 kg 5 s T
R K Jif ] s; ALB I MATPROM™ (g
i 2 TR AR

(D

X F A A 4 3 AN ST il 4R AL 5 R T
fi LR Lo MBS AT ZeO, 2 AR IR
AL BEIGE Q. T MR I T i 1 =
Qi = ﬁhr dw

ain 2
2 Mo, 9 SRR 40 T D3 M b
BHOAR S Tkt Dk, Hy bR A I 0 B
BRI ) /e S K W) B 4 R m 5 o S O
{2 2 TH U I 0 SR T it g/

50D 0 2 T B b 48l T 0 T LR G L AL B
5 1 B

U A AR AM R K 3 I R
AMy, o B3 4R SR 4

1 o dw
AM, = =S —
i, 8S s 3)
9 - dw
AM = =
H,0 SS dr 4

A Rz 3 g REl . H . Sk
sEefAtb)E . A BRA& LR HE bt i &
TR 2 7 B AL 2 R Am . B an e B A
S MR e EREE AL Ry ZeO, TN 85 80 Y
BRI AL FeO, B, Z 3 ORI E R T .
Mo, v
™MPS
Ko AR B kg/m’ sV M RHMAT  m’

R A R AZ R T 0T 2895 B

dw 8 m
E<§§ (6

S o 82 T T A0 YT R

R AR KT, kA
B AR T % K 3 S FE AN IR A

A.

1 Nog o 47K 28 508 R B B T kg » mol/s;
A R TR s By o 3R W/ (-
KD s puo KM F1 Pa

R T N
R R9 Colburn j 18 2 A1 WA+

Nu Sh
RePr% % 7ReSCO‘33 (3

s Nu 55 9880 Re S 78 v 80 Sh o &L
T8X Pr o B R Se it R R

)P I /R A 3t 288 e s A SR 1 2 THT Y 3%
ARZRTITLRA:

5

w <

= BHZ()pHZ() D




BT REREHA 4k

dw mo,
— <
dt ZmHZ()

8 WD, PHZ()< k”z" >15
9 kw,o RT

‘OHZOC'/).HZ()DV
(9)

A ko HAKZE TR, W/ (mo» K)sh A

XA AR LW/ (m® « KD 5D, 5 7 Bs

Fom’ /s R A HE LT/ (K« mol)se,m,0H

JKFESCHY H 5 RS )/ g+ KD s o0 K 26

EE kg/m’

Jo e T I R AT AR T SR

/Ml,()RT - #.RT
: -+ X, = (10)
pMHZ() z M,

s My, o K ZESARXT 73 F B, Ds M, 56
R B AR T A3 BT D 0 K ZERW
SFRE kg/(m s s) s N @ FRAEARE 5T
FRE  kg/(m« s)sp HEJE I, Pa; X WEEHER
B s X, N5 FRERBESS SR L E s R
BELS SR EH .
1.2 RBESHW

T B LR A3 T R T A e 1 3 R
e 1 pis.

D, =0—-X)

WAJURIZE, EhlERID 24
BRI 24, 2

ER MU E =R s

\&ﬁmﬁw@i&,Mﬁﬁ§ME

e At R

LA rignl, shekfsr]

| T Fkmninits]

BT A B AR A

Fig. 1 Flow chart of oxidation model program
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Table 3 Distribution of normalized axial power

for simulated fuel rod
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