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Temperature Monitoring and
Assessment of Pressure Boundary Valve Internal Leak
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Abstract

The mternal leaks of BCE pressure boundary walves may cause thermal fatizue crack
because of the TASCS in BCS branch line, After experienced uniseclable piping fallures in
several PWH plants, many studies hawve peformed to understand these phenomena and various
methods were applied to ensure the structural integrity of piping, In this paper, the cause of
uniselable piping failures and the alternatives to prevent recurrence of failure were reviewed,
&lzso, the severity of piping failure including susceptibility of walwve leaks was ewvaluated for the
Westinghouse Z2-loop plant, As a means of ensuring the structural integrity, temperature
meonitoring  and specialized UT were compared and detailed femperature monitoring system
was designed for the further application,

1. A&

S M2 AFAFAAY FAZFZHAERCS, reactor coolant system)d] HEE H] AL
ZHE(ECCS, emergency core cooling system)®] U=HAAEE 4T 0§ HAIEIF @
(unisclable piping)ol T E &£ih0] wHHEe] WAL FADE ARE ZEFETHLTAL RCsol
HZ™ ECCS Bizs FAEH o= HMIYELY AEEd 28 RCSst Zglgoe] AT 4=



ZAEBI WE RE-: F2ds A247 RCSE SY-™AHU FE 3292 AAEH2E
ECCSE FEHE TH0) o]t 320 JAS7F 2o S7A A=W thermal stratification,
thermal cveling, turbulent penetration and etc)0] H31H W 0] AT WCidt gS=8e®
iy Z2AE0] 2EE 4 Q1T

NRCE= EBulletin 88-08c 4 2= 3ol s AR s=be] vimty] ZAE ZEste, 529 =
A AYHEAE AT w2 dAEZE0Y BE 2EE5 FAlsiE ASENE EAE A5 £3E ot
STHLL €REAE S48 dfd o 29 sjdl &5 BAAN wHez A S0 e A4
A& FHIME vt el HE 4% UWREE 3T 5 EAE0] o] AR o EAX
HhHTte T UEiAAEE =4 9 "HrEts A2 HEEEA ¥UEl #A0A g=EE3AEE0

H&i(thermal stratification), YWRZE(turbulent penetration), ZEuH

4

FE=2 eiE = €
(thermal cycling) & % 22 ¥ Aol dHs BEs] #EIA #< HHOITHAL

U A ME #A7E d/Add el g0z &4 bl s HaelEf mEd o
#f Hlmty] Jab YW OHEE AES TEE Mle g8 dAdHs SR AALHE HET Al
b SATH45] UEZAEE REE AT WET E4E HEE] sEiA s AAEY SEER JE

S +giln oA W 47 HEa JlEH AR USBHE 9% T} 52 480 %
ZEH Y o WHAO] DRI E oo} T,

B dFolqE gAY R4 9% BI) WHES +UHD NIEEY A2¥szAE
= A2 naes JURIL W NE3E 9F 40 URRE 2¥8 Jsstud =¥
W EAS syl A% UMes UHANWHE A BT WBe] DU LS JUss

UMHAAEE 2HE2 U2 3717 2= UERATHzZ]

] T8I 1o neE] AN AtEez W=o] U= RCS Ao 1=@ez
AHE TS Farley HH 2] 82451 old siEEn dutdez 34/D 20

HAE Y=HIAEEI 80 F2d $H5H AE24 A7 RCSE fU¥Lh
% FHiout-leakage) : RCE AZZo|L} J2=ojd Adcg ¢=o] W2 ECCS L
T H2BHY S £ AHE WEH Genkai YA 2] AR olo] sPECE Lutdc®
ZYEHHAE(RHRS, residual heat remowal system)o] S Y2HAZAA{EBEI =H-=s A
o eESIH T 22 H2MIT ME leak-off W 0L} RHRS &2 ® S £47|T T

re qo

=Y

Hrp g=o] FE Aoz FUDE HHE Y £F R A 2 Ao 92F
FUM A olZ T =H2] it B2 g2 £ IR =2 o] vlei wEof

Iz 42 dod JEdE 2L

Pr.1>Pr.2

leaking flow
HPSI

P1 g
. fluid
/ Leaking Unisolable ul
Cold valve piping

fluid

291 89 £4 =



RCS Cold Leg

RCS Piping

§

Pr2>Pr.l

Inleak Pr.3>Pr.2

L Y Hpsi

leak-off line Inleak T

;

)

Q

=

>

«Q

=

o

2
pe)
IR
P

Outleak

J% 3 29 5E€ 2

L}, ®B =48 2 954 AL HyY

URBEES F WEd Z2= URE oyig 20 REI ATE UELE HEHE
His TTCL 0" 4 RCEol B Lyt sumZe] SZAEE Wr =42 o &8
e €4% Sy Y URIEL HES EHLSE UEHIE ST 7182 E FUEE UFR
o EEE A Yoz Hd4Es T EEs 43S fADL UR ZFE 2T oF
3 AStD s Fas UEHTHE] URBEL] Jols WL S50 QT BAC W F7
ool WEol b 22T 7188 WE0] 3 WA ool Fw ] F40] 45455 ftfsec ¥
UZES2EE HHY UREE L0 HE EVE WZY 12~20 W FRY AeE: o@dA Jh
1.

RCS Cold leg
.=
\v\_/
Turbulent @

Stratified coolants

penetration q / Branch line
Leaking
4 valve
Cycling zone
(potential site for fatigue crack initiation)
Temperature distribution
ol L: Turbulent penetration length
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