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ABSTRACT

The seat leakage test is required after the maintenance work on the valve seat. Either the test has been performed
outside of the plant after cutting the valve from the pipe system or the simplified test has been performed so far.
It was unable to perform the test at the plant site because it is hard to make a steady pressure on the valve inlet
when it is installed in the pipe.

This research aims to perform the leakage test in the nuclear power plant while it is installed in the pipe system.
The mock-up test is performed by pressurizing the leak-off pipe on the valve body. The result is compared with traditional
test result by pressurizing the valve inlet. Furthermore the chamber mock-up tests are performed under various conditions.

The leak rate by the developed test using the leak-off pipe is found to be similar but greater than the leak rate
by the existing test method. It implies that the test using the leak-off pipe is more conservative than the existing test.
The methodology and the equipment which this paper suggests that on-site seat test is possible and the application
of the technology could reduce the time and cost for the valve maintenance work significantly.

Key Words : seat leak hydrostatic test(AlE 4 A7), Seat Test Technology on site(38d AEAIY 7]<), Cold
Working Pressure(“d-2 AR8-9}12]), Safety related Valve for Nuclear Power Plant(PAFE 248 -5

3 ¥

.M B £ 29 A, BHA Fob T ohksk EollA
AFEEI flom, 53] A FofolA] AHEE L
U 2 o] WA 9 Vel FHE Al ] U WE F AiE, fobdse de, I A
# (Pipe 42)Y A Ak 2 A L0 E ALGHE SHE T O TR WEE ARt glon
W= oF 3 oA FRF NE o] FARH fA A 9 L] AFEHE HMEES TR

o] TR =4, As we} AlFo] A= 9o HHA7|EAEE 7|02 AT stk
o 34, HHA, ARt 5 BE AR Al A A= s B kS F WEASME Sec.ll” /
|51 Utk KEPIC MN®@ 3|5 W)= AH] 7]3ko] 21 oA

A AAY 4 "WH ALE Bole 318} Bol= & 3@ F712 A Lo ot Au) AlFol ue} A3
o, olwf ¥ JMEsE HAR 24 ST(ASME

T AYAR, 39, Ak EAeeta gl Sec.XI® /KEPIC MO)AH A, §AHSG wA4 59
pomall ¢ Js@ssvcols PHos Ml gu AW F AZFES e

TEL : (041)591-6160 FAX : (041)563-8068 :
* gAetistn Gidsy



AR PASF Wul W

Weldad Part

Walve Body
Valve Seat

Fig. 1 Shape of valve seat ring

T REo] Wiy = F1g 137} Zo] uit] A Ef T2
I ANEHo] A == W HEE 5t 32 FAE
Adde TR, ““37} dela 2dujuict A EH
o] F3 &2 &go] WAHL o] & WAs] 913
o 3 A|EWol| Hardfacing 84 55 33 74
S5 FAFAN M EAQ] /23 34S YT
A5 dg Fiel gk fA RSV g o)t

Fig. 2= #3714 @ 40 NFEE Uebd A
o2 ANEH gk Bpv) RleiE & Byt e
A EEFH AL A AFAL FollA] WE A
Ed dig #7148 AEe itk SRRk
Z- o ATES] WHELS AAHI =8 9 &9
=7 59] £33l OlWE 7‘4‘31 gl WEES

T

9] ContactS 53+ &

ﬁﬁob_ fﬂ»Hﬂ‘?J_ A< l
ek 7<47]j S sla AA v /*cg

ne s A A%
AW A A B AR ‘;«; »E
2 AAstel Wl A A B

JHera|

PUMP

&

(ATER) TEST V/V

X

BALL V/V
Fig. 2 Diagram of seat test line

& AHZIEAE 71l HE AT 9

ofu] WNE Hjeol A ATk 9% R
FAE Qs gH) Zbo] 7k 3, Ee WG] &
asie g7 Ane] A i AEY WY
9 WARs HA71E 375 BHAL BAT o
3, 7104 54 HRIsIoE @A) gk o)l
B AT HE Fig 39} o] 7118 Fatel el
FelE AAsHe IS BB AT Agst

P

>,

[e]
a, B 7)es Aeste] e S gdsta A
aA; g,

dutH o7 dAE L HEEHE BE BH
© 7144 Al A PE FdloF Itk ZE WEE
WH A ZAfo| A BB Fdt  WB O F24E Y

71948 215ty 95t A A =1 2 4x
g A8 Ff?%(ASME B16.34/KEPIC MGG© ==
MSS SP-617)ol we} 49k AlgS

Fig. 49} 22

WATER WATER
LINE LINE

[TEST VALVE
ASSEMBLY

PUMP
(FOR HIGH
PRESS.)

f=’/

PUMP
TANK (WATER) (FOR Low —*
PRESS.)

FLUID FLUID

Fig. 4 Diagram of valve hydrostatic test equipment



10

Table 1 Seat closure test duration

ot

Valve Size Test Time

NPS DN Seconds
2 and smaller 50 and smaller 15
2-12 ~ 8 65 ~ 200 30
10 ~ 18 250 ~ 450 60
20 and larger 500 and larger 120
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Table 2 Pressure rating (Class) for Materials (ASME Sec.II(8)/KEPIC MD(9))

CLASS 150 300
TEST PRESS. CWP SHELL SEAT CWpP SHELL SEAT
MATERIAL (ASME) psig | psig |kg/em® | Mpa | psig |kg/em? | Mpa | psig | psig |ke/em?| Mpa | psig |kg/em®| Mpa
SA105, SA216-WCB
SA350-LE2 285 | 450 | 32 32 | 314 | 221 | 22 | 740 | 1125| 79.1 | 7.8 | 814 | 573 | 57
SA182-F5, F9, F11, F22
SA3S0-LF3, SA217-C5, WC6, WC9 290 | 450 | 32 32 | 319 | 225 | 22 | 750 | 1125| 79.1 | 7.8 | 825 | 581 | 5.7
SA182-F304, F316,
SA3S1-CF3, CF3M, CFS, CFSM 275 | 425 | 30 3.0 | 303 | 214 | 2.1 | 720 | 1100 | 774 | 7.6 | 792 | 557 | 55
SA182-F304L, 316L 230 | 350 | 25 25 | 253 | 180 | 1.8 | 600 | 900 | 640 | 63 | 660 | 47.0 | 4.6
CLASS 600 900
TEST PRESS. CWP SHELL SEAT CwpP SHELL SEAT
MATERIAL (ASME) psig | psig |keg/em? | Mpa | psig |kg/em? | Mpa | psig | psig |keg/em® | Mpa | psig |ke/em®| Mpa
SA105, SA216-WCB
SA350-LF2 1480 | 2225 | 156.5 | 154 | 1628 | 114.5 | 11.3 | 2220 | 3350 | 235.6 | 23.1 | 2442 | 171.7 | 169
SA182-F5, F9, F11, F22
SA3S0-LF3, SA217-C5, WC6, WC9 1500 | 2250 | 1582 | 15.6 | 1650 | 116.0 | 11.4 | 2250 | 3375 | 237.3 | 23.3 | 2475 | 174.1 | 17.2
SA182-F304, F316,
SA351-CF3, CF3M, CFS, CFSM 1440 | 2175 | 153.0 | 15.0 | 1584 | 1114 | 11.0 | 2160 | 3250 | 228.6 | 22.5 | 2376 | 167.1 | 164
SA182-F304L, 316L 1200 | 1800 | 127.0 | 12.5 | 1320 | 93.0 | 9.2 | 1800 | 2700 | 190.0 | 18.7 | 1980 | 140.0 | 13.7
CLASS 1500 2500
TEST PRESS. CWP SHELL SEAT CWP SHELL SEAT
MATERIAL (ASME) psig | psig |kg/em® | Mpa | psig |kg/em?| Mpa | psig | psig |ke/em?| Mpa | psig |kg/em®| Mpa
SA105, SA216-WCB
SA3S0-LF2 3705 | 5575 | 392 | 38.5 | 4076 | 286.6 | 283 | 6170 | 9275 | 652.2 | 64.0 | 6787 | 477.2 | 46.8
SA182-F5, F9, F11, F22
SA3S0-LF3, SA217-C5, WC6, WC9 3750 | 5625 | 395.5 | 38.8 | 4125 290.1 | 28.5 | 6250 | 9375 | 659.2 | 64.7 | 6875 | 4934 | 47.5
SA182-F304, F316,
SA351-CF3, CF3M, CFS, CFSM 3600 | 5400 | 379.7 | 37.3 | 3960 | 278.4 | 27.4 | 6000 | 9000 | 632.8 | 62.1 | 6600 | 464.1 | 45.6
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Table 3 Units of leakage per NPS/DN

LIQUID GAS
Per NPS Per DN Per NPS Per DN
0.1 SCFH
10 cc/hr 0.4 cc/hr 288 SCIM 120 cc/hr
. 6.6x . .
0.167 cc/min. 3 . 47.2 cc/min. 2 cc/min.
10™ cc/min.

2.66 0.11 1180 50
drops/min drops/min bubble/min. | bubble/min.
1m=1cc
SCFH = standard cubic feet hour
(14.7 psia @ 60°F)(1.01 bar @ 16°C)

SCIM = standard cubic inch hour
(14.7 psia @ 60°F)(1.01 bar @ 16°C)

*MSS SP-61, 5.8 & Table 4 <]A3%

HAHA7BAIE 71

g a7 11

¥ 4 P,
< 3 . FoR Cenmy K
— ~ APPRX.
]

@t

SEE

FLow b

VISWIAIN T LIV (10 | U

* D- DISMANTLING HEIGHT (1l
* OPERATOR & ADAPTER MUST BE f

BE DISMANTLED
©
-
3

my

174"(6) 1] d V
c HOLE T _ e
oo A e —
» ! —. L

Fig. 5 Pressurization through leak-off line of valve

2.8 E

e
r2
-4
rr
o &
rg

5(] 2 1691%] LHESF 1515 Ao
& HAZDAE TS A

£ Adn] Al o] wiH 9] Q)
ZF), é?—ii(—?—%) 2 Leak-off(E-%)Zol 7t
7 A, w=EAE AX AT WA 71E A
2" AT F EFSFA A7 383 7Hebeke
& FAFS FH(EFTS 7 - AT7F 33,
3 181.40 - 189.55 kg/em?), W= = (YJT+=
7V = 75 33], 4¥ 18743 - 187.92 kg/em?)
St o2 58 7H B AT 84 =elA
33] 234 (FAIAIZE 38, 185.04 - 189.3 kg/em?), &
T 7 H =T B4 23604 338 S (FAARE
3%, 185.25 — 186.44 kg/em?)3FHTh 18] MH u}
A EH IfHom E4S FUketo 4=
9 S5 Uigh A E FAF0] SIS S

—LI

r]I.

Fig. 6 Valve installed in Mock-up test equipment



Eol, BE I 4TS U ETF TP
I =
=

do rleo
X
>,
()
w
e
>
ot
A
ol
>
o
it

PTE FAEY SASATH

ERARUN0E % > dTETHEE SH
(FAAIRE 30241 13] S78A 44 200.38 kg/en?&
Vet W w55 TAY, 1S A 47

FHRE 24T, 23 234 4 20024

kgem*S 7FeIE Wl 55 FEE, 275 T4
4TS AT SHAT
F7H o2 B A7 EAE A& A
3 Fig. 72 2] Chamber HH& &=
/4393, ChamberE 83} %< 151, 30L,

Fig. 8 Equipment of diagnostic test

L
35Lol sl 9+ 30, 60, 100 barZ A¥S <=3 3}
Atk Fig. 89 At AHE ol gslo] 48 o

e} gl Byt

3. &8 Zop 3 nE

3.1 Alg o
B Ao Aes A sudAegidae] s
T 1515 Alo]E ®E 1401%] 2 16U X tis)] I+

HAH7EA R AT ATFHHD), =T

A8t 247 AI= T Table 494 2t

J2ja WE bi A Ef QIYHOR &S
F7kete] A5 8 E750) i AN E AT
S7RIEE A8S vEo], 55 7 4TS 3
ST TEAT S 55 FAEF ol dhel
A Bl F7HE 7 A3 Table 59 22 23=
At

mebA et o] FARRY 55 AT
Brhe Ae Tt & HA7EAE A9
57} A% Chamber §HE- EOAIE ZH3}, Chamber
£33 qte W3l= Fig. 9 ~ Fig. 163 2T}

Table 4 Leak Test Result (class 1515 Gate 14“&16”)
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Table 5 Additional Leak Test Result
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