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Evaluation of Consequence from the Postulated
Piping failure to apply Risk-informed ISI using WOG RI-ISI Method
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Abstract

Inservice inspections of nuclear components are currently performed based on requirements
in ASME Section XI. Operating experience over the past 20 years in U.S.A has shown that
failures are not occurring at design-based locations. To reduce the those problems,
risk-informed ISI methods has been developed and approved by U.S. NRC. The application of
risk-informed ISI for piping has been increased recently in U.S.A and the project for the
application of RI-ISI to piping ISI for Ulchin 4 was launched in January, 2001. This paper
describes WOG method for RI-ISI for piping ISI and provides the consequence evaluation

results including segment definition and surrogate component selection.
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- 19 A2 (Scope Definition)

- 19 XA (Segment Definition)
- AbarA % H 7} (Consequence Evaluation)
- 22} 7} (Failure Probability Assessment)
7} (Risk Evaluation)
7F Y930 B7F (Expert Panel Categorization)
- 03ty GRS 474 (Element/NDE Selection )
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1. 19 XA (Scope Definition)
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E A9 & JdornE w#AgEcs g AnAads =9 7 drh. FAolAd A -
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1) AA" a3 (Direct Effect)
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- Flooding
- Water Spray
- Pipe Whip

- Jet Impingement



III. Risk Informed ISI vl #A X AA AL

E
E
IH
il
1
%
ES
>
=
L
L
e,
o,
=2
=
=)
 fz
i
]
1
o
[\]
TS
\I
m
&
a0
5
e
i,
K
o
)
0
2
N
> o

o = RES
74]5-4 Oﬂg 7}Z] 3l Z‘ﬂ%oﬂ/\i %-/] OH ELX} Eia= ﬁ@% Hlj —rH(Segment)%% g 29
o EAEHA .
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= )
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Hj) 9] , W shEgE
(Segment) e (40 >#7]5)
ECCS-1 6" 1.0E-4
ECCS-2 3" 4.0E-4
ECCS-3 3" 4.0E-4
ECCS-4 6" 4.0E-3
ECCS-5 5' 5.0E-5
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Train A&B EF AM&E7F7F S5, 49 2X7F e 495 MOV-19 AgxxE F3lA
Train B& AHE 71581tk ECCS-3% MOV-204 3 Check "WE CV-27+x o] #3297} &
thoo] w9 FHEoE Qg AlaAEE Y 2A7F gl 45 ECCS-2 Segment®t v
ZI7FA B2 ¥ Train A&B BF ASE7H7E ¥a1, 49 2A47F e A9 MOV-29] Az
S E3]A Train A7} AF8 7153tk ECCS-4+ Train A9l Check ®M¥ CV-13 Train B
o] CV-20-2E #E3t2 Check WH CV-37-A19] vj#R-$7F @t} o] wj#Re] siow
olgk AluAaZe MOVE ZAgsts £49 239 %o #Aglol %% Train A&B EF A&
E7F7F €tk ECCS-5+ Check H CV-3°4] RCS w&7}A 9] w597} ), o] w49
o s Qe Al AEE wjEskEe] v wel FY EE APWAA A 27AE o)

shar, mRk Y Aol Aol FE Train A&B 25 AHE=717) ®d
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A 23 f5ol whel PSAC] BE HojdE A 7]7]
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ATK-0)7eHS & 4 9lom, ECCS-29 ECCS-3% ¢ 17F 91 749 ECCS-13} o}
A7 A2 FAFAS DS of7|FERE BA(TK-0) Jvroz AAH, LAY 27 9g= 4
& 1 Train® 342 oA® 5 Y= Pump-A £RECCS-39) 45 Pump-B)oz sz
t}.

ECCS-4+= 249 A9 5 #AG o] %% Traind 7|e44E of7|sts ©A(TK-0)I
T V-39 1o Atk ECCS-5% £d9 =Xl Aaglo] WA 4 A =
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4. AtaiAd g r7r4A

Zb g elol tigh AbarAE Wk kol A Folxl widuEgEe] digh AR R A (1) ~
(3)= ol&alA 7ttt

1) ECCS-1 Segment

- MBGEGE FPause) = [ FPaax sunnm/ (FHE7IZHE) x 8760 A1 W)] x T
= [1E-4 / 404 x 8760A1/d] x 24 At = 6.85E-9
- CDFyase = FPyuse x CCDPwyane

= 6.85E-9 x BE-2/ = 3.42E-10/
2) ECCS-2 Segment
- B9 +E (FPyune = [ FPan

Py / (FHE717H0d) x 8760 Al 7H W] x T
= [4E-4 / 40d x 8760*1%t/d]

- w4 22X 499 CDFaase = FPyane x CCDPuyase
= 2.74E-8 x 5E-2/{9 = 1.37E-9/
- A 2XUd= 479 CDFyase = FPayase x CCDPyase

= 2.74E-8 x 3E-4/d
3) ECCS-3 Segment
- W B9EE (FPyuse) = [0.5 X (FRyune) x Ts + (FR) x Tl
= [0.5 x (4.0E-4/409) x (0.25¥1) + [4.0E-4 / 40\ x 8760A1HA] x 24 A7+
= 1.28E-6

8.22E-12/



- w4 22X 499 CDFaase = FPyane x CCDPuyase
= 1.28E-6 x bE-2/{ = 6.40E-8/d
- 2w AdY 22X U= D99 CDFayuse = FPyane x CCDPuyase
= 1.28E-6 x 3E-3/d = 3.84E-9/d
4) ECCS-4 Segment
- W AELE (FPyune) = [FPuas surnc/ (FH87170d) x 8760 A3/ D] x Tw
= [4.0E-3 / 409 x 8760A17H/\d] x 24 Azt = 2.74E-7
- CDFyuse = FPuyase x CCDPyuse
= 2.74E-7 x 5.0E-2/d = 1.37E-8/4
5) ECCS-5 Segment
- M#RESE FPyune) = [FPaaxr 2900/ TH710D)]
= [5.0E-5 / 40d] = 1.25E-6/4
- CDFwawe = FPayase x MLOCA CDPwase + FPyane x SLOCA CDPuyase
= 1.25E-6/41 x 5.0E-3 + 1.25E-6/1 x 4.0E-2 = 5.62E-8/%d
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Auansel $4 w9 442 98 A9 247 AL A9 92 A5 Azl a7
AR AA 2AY wy EANE O 2 auree] 2AY wAEY MRS JoEg Wy

=2 Altste] FaoE

s SALxA Y= 49 | AA CDFol wig| 49 =2 d= 4% ﬁiﬂ CDFo
CDFuasne (/1) 7104 %(%) CDFuyase (/1) gt 7)o E=(%)
ECCS-1 3.42E-10 0.25 3.42E-10 0.46
ECCS-2 1.37E-9 1.01 8.22E-12 0.01
ECCS-3 6.40E-8 47.2 3.84E-9 5.2
ECCS-4 1.37E-8 10.1 1.37E-8 18.5
ECCS-5 5.62E-8 41.4 5.62E-8 75.9
Total 1.36E-7 100 7.41E-8 100

£ 3.7 Mot AAse T

9 BAA RAAE AAY ALY 2AE 1A @ A9 AL Fa9 SegmentZE =

ECCS-32 & F i, +49Y =AE 383 H 9o+ ECCS-5 Segment 7} Ay oz FQ

sHA UErwtE olEA AakE wj#3EREY e F9% 492 HSSC(High Safety Significant
Al

Component)E 21'H3s}3l o] & ZE7F 9 ¥slolA] AA s}

V. 2%

&704% 7] RI-ISI AlH Ao &g WOG RI-ISI WHES 1#@3ta, WOG BRI ES o
43lo] dA|E Eo] Al AEEA(Consequence Evaluation)S 333tk vj@ado] wpE A}
1ALS FAEHa, w#eEgdES Griste] olE Aol ayste] W@ MIYESY FALEE
deels WOG WHES A4 A0E 45 § o] v 7te AN TR Mo uf
2 Y= wslEs FHHoR HolE 4 glo] A& Ao duEy, RI-ISI 348 T8
S A7) Ee 9FEAdR 7% (Risk-Informed Technology)e] th& F-of s % -&ol 7|vlo]
g o8 7Ert



Fa

A
rl

[1] WCAP-14572, Revision 1-NP-A "Westinghouse Owners Group Application of
Risk-Informed Methods to Piping Inservice Inspection Topical Report". Feb. 1999
[2] Regulatory Guide 1.178 "An Approach for Plant-Specific Risk-informed Decision

-making : Inservice Inspection of Piping" Sep. 1998

[3] Regulatory Guide 1.174 "An Approach for Plant-Specific Risk-informed Decision

-making : General Guidance". Sep. 1998

[4] Nuclear Energy Institute Draft "Industry Guideline for Risk-Based Inservice
Inspection ". Apr. 1996
Consequence Expert Panel o
Evaluation Categorization e
\ / \ ’
Ve
‘/
Scope and Risk— Element/ | Implement
Seomell Evaluation NDE Program
Definition Selection 9
Structural
Element Failure
Probability Feedback
Assessment Loop
¥ 1 WOG Risk-Informed ISI Process
TK-0 ‘ EMERGENY CORE COOLING SYSTEM ‘
TANK
MOV-1 cv-1
Pump-A [
AW%' ok 'g
ECCS-2 Cv-3

ECCS-1 —N““'»RCS

ECCS-5

g

gy 2 westd vd AWz AE 9 Piping Segment



	분과별 논제 및 발표자

