2003 &A1 8t= a1 38
A2 5

adaE AR LOCA ¢A7E &4

Analysis Of LOCA Safety Criteria In High Burn—up Nuclear Fuel Cladding
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Abstract

According to the trend toward high burn-up nuclear fuel, it is issued recently

that whether current LOCA criteria are also applicable to high burn-up nuclear

fuel cladding or not. The real behaviors of high burn—-up nuclear fuel cladding

under LOCA are estimated and the main issues are analysed as follows :

O Whether oxidation during the normal operation should be inclusive in ECR
calculation or not

O The hydrogen effects on ductility of cladding on quenching

O Applicability of Niobium-containing high burn—-up nuclear fuel cladding to
current LOCA criteria

O Acceleration of steam oxidation kinetics under high pressure steam
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(a) ring compression test (b) three point bend test (c) four point bend test



I=11F minutes
; i - Ui idaiinn A
B
B e
g o
= rt {A) "-. Furmare
5 e 5o Csaling (B
? Pra s by Dmemch ()
3 o
L] - Sdram
= Formonhilily -,
T '..

Tinee [milmiices

19 2. ANL LOCA £3HA &(integral test) 2213 2] sequence

L1, dovble siced
T = 11000, F'F

= 155 " |prelimmary daiaif
— | L Y

=' . \ u-\‘L

N
N[N

Pesidual ducnilny (')
e

P ) ‘L \a
] i L # 1 E ] © i [
FCR %)
(a)
in
e | |
am ELM, irvasdisted ||
B & & | NFCiIS%)
5 N CE T TR
= & [N FF
o W [HHEL(FF
_5 ! * v FT
o
E 1] |
i
g Jpme M, .
i L] E | Iin 1T (! In 1=
ECE (%)
(b)

18] 3. ECR S 7)el W& E110 9532 ring-compression residual ductility ¥ 3}
(a) "]ZAF E110 953 (b) ZA}F E110 3 &34



oxXide thickness (pm)

oxide thickness (pm)

waight gain (mglcm2)

(a) 750°C ~ks}

—==_Rakvr-dusi

== Park- 1 S#hars

[= W =pupk-Tihars
= P ark-3ihars

Yridlkiey a- ikars
Vrtilkoy a=olilbars
Y Pty g=d0 s
% PiElkoey = 20 a i

Fark-1iEdhars

Fark-15hars

Brumwell-11Thars
= f-d, wp ORI

R - L LI [TEY]

w—, = Yriilkova.dibars

—8— Park-150hars
Park-10bars

= B =Paik-TShars

il = Pailk-S0hars
Park-%0bars
Parlk-15bars

— = Bl 3t 15

e B 21+ 111 51

il a-dilbars

s Pyt | BBbars
Park-1ibars

= § = Park-TEhars

= = P h-S0EaiE

Pari-2iEais
Pl 5hars

=== = Bl at 1325°%C
= = E110-d0kars

= = ={TFRECR-2 sidas

Fe o
an i
o A
LI #
»
H f
# . -
' L] : (L] I.S ;'. I'F .l.:r !l.l 1‘! 4F
square root of time (s'7) =
(a)
m
&l 1',..-"
an ..::‘__5-"
& " "".-’f
m - '.‘.'r--.
- o =l
“ - - ' == = - —
10 ) -
a
[} ] 1a 5 m ] ] ] L] 45 1]
sguare root of time (SUI:I
(b)
]
4
15 " "‘"
10 # - e
e e
q o — -,
B R e
1] -] 1] 15 an = k11 = L1 42
square root of time [s1/2)
(c)
% 4 gFF Y] AbEhkged wE FAZI As

(b) 80T 4+&}

(c) 850C 4ts} (E110 I &5 A=

-
XN

)



	분과별 논제 및 발표자

