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Evaluation of Piping Failure Probability of Reactor Coolant System
in Kori Unit 1 Considering Stress Corrosion Cracking

Jeong Soon Park’, Young Hwan Choi” and Jae Hak Park

ABSTRACT

The piping failure probability of the reactor coolant system in Kori unit 1 was evaluated considering stress
corrosion cracking. The P-PIE program (Probabilistic Piping Integrity Evaluation Program) developed in this study
was used in the analysis. The effect of some variables such as oxygen concentration during start up and steady state
operation, and operating temperature, which are related with stress corrosion cracking, on the piping failure
probabilities was investigated. The effects of leak detection capability, the size of big leak, piping loops, and reactor
types on the piping failure probability were also investigated. The results show that (1) LOCA (loss of coolant
accident) probability of Kori unit 1 is extremely low, (2) leak probability is sensitive to oxygen concentration during
steady state operation and operating temperature, while not sensitive to the oxygen concentration during start up, and
(3) the piping thickness and operating temperature play important roles in the leak probabilities of the cold leg in
4 reactor types having same inner diameter.
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Table 1 Values of Constants C; for 304 & 316NG
Stainless Steels

&5 304 316NG
Ci 23.0 1.879
G 0.51 0.0
G 0.18 0.24
Cs -1123 -1123
Cs 8.7096 40
Cs 0.35 0.35
G 0.55 0.49
Cs 221x10™ 221x10™°
Co 6.0 6.0
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Table 2 Values of Constants in Egs. (7) and (8)
& 304 316NG
Ci 0.8192 0.8192%
Cis 0.03621 0.03621?
e Mean -3.1671 -4.006
Std. Dev. 0.7260 0.5792
Cis 1.7935 1.19
Threshold DK -0.85 -0.89
(1) A=, (2) 3049k T 7M.
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AMNelA K9 B = k51\/1n°]J_ 21(®)l A a2}

E 7S Table 29 2
FEHSFE AT

@9+ inch/dayelth. 7t 4
o0 CuE AFREIE 7} ]T:

*‘#%(SCC)% iA=L
& g&8ES et
Aok H7F o if‘“ﬂi 18 1357]
(Westmghous(WH) 2 loo 53) 228 23 7](WH 2 loop
&), 9% 127|(WH 3 loopd), 1812 &% 137]
(Framatome 3 loop®)°]th. H7} tj4 RCS Wi
A 2H(Cold Leg), ILF(Hot Leg), 1812 T
(Crossover Leg) 5 olt}.

3.1 7|2 24

E4E PAE 9 WY 9F
M3t7]) f)8] 71 E-EA(basic problem)E Th-3}
Agstoh.

Ha &

2o

°
=

-t 2] 137] AT (cold leg)

- A& FE 0 0.1ppm(7175/SU), 0.15ppm(787d-&4
/SS)

- A &% 541.2°F

- FALAFYEODC) 2 FA(Leak) : 3 gpm

- H&F4(Big Leak) : 10 gpm

- FAMREE ¢ 2.7/13.75in
Fig. 3& 7|2 &A o tigk FA48E, dF+de

Transaction of the KPVP, Vol. 6, No. 1

b

of

it
=
e
o

10
—=— | eak(3gpm)
®-- Big Leak(10gpm)
A LOCA
10°
2
S 10°k ,
E " A-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A
o )
o A&
o Kori 1
7| Cold leg
10 SU 0,=0.1ppm
S8 0,=0.15ppm(Leak/Big Leak)
S5 0,=0.3ppm(LOCA)
10° ' ’ ' '
0 10 20 30 40
Time(year)

Fig. 3 Piping Failure Probability for Basic Problem
under Stress Corrosion Cracking
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Fig. 4 Average and Deviation of Leak Probability for
Basic Problem under Stress Corrosion Cracking

= WUH 1

o
B,

&, LOCA &
71¢] %*ézhg, ﬂ%
1.04x10°, 9.8x10°, 5x1070]T}. A3
B35S 78 ordero]™, LOCA &
nla] oF 1.5 order’} Rt}

Fig. 42 712EA 0l Ul HF#T 9545% A5
T FEAA Y REFUAE BojFE Dotk 18
o Yehd Hie} o] BT E 0.2 order A =0T

l‘lo nqm

3.2 SCC H$9| A3k
SCCol Y& HX & HFREE 7] (Start Up)Al<)
2Ha FE(SU On), 7% (Steady State Operation)
Ao ks FEESS 0y), +d L% Fo] Ut Fig
= 71EEA g3 71EAY dah TR 4TS
B7hek Asfolty, Ido Yehd wie} o] 7] A



fol

SERAFE e 1 28 1

541, 561, 581°Fol| thal z+z+ o
o Yehd vt} o] L7 =71

10™
F |4 SUO,=0.5ppm
[|~®-SUO,=0.7ppm
10° —=—SU O,=1.0ppm
2
= a6l AAA
ﬁ 10 ’A--A--A--A--A--A--A--A--“"0'.
o Ak ps
[<] A-A-A-K L e R
= ; *-0-¢
10"
Kori 1
Cold Leg
L SS 0,=0.1ppm
10—5AA.Al..AAlAAA.l....l..
0 10 20 30 40

Time(year)

Fig. 5 Effect of Start Up O, concentration on Leak
Probability for Basic Problem
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Fig. 6 Effect of Steady State O, concentration on
Leak Probability for Basic Problem
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Fig. 7 Effect of Operating Temperature on Leak
Probability for Basic Problem
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Fig. 8 Effect of Big Leak on Leak Probability for
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Fig. 9 Leak Probabilities of Hot Leg, Crossover Leg,
and Cold Leg in Kori unit 1 under Stress
Corrosion Cracking
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