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In-Sodium Test on MOMJU 22-in Isolation Valwves (II)

Long-Term Performance Test

M. Kaneda*, T. Aoki*, K. Yamamoto**

Abstract

In sodium test on the two models of 22-in isolation valves to be
applied to the secondary cooling system of MONJU was carried out.

The results of initial performance test was reported in the perious

paper PNC SN 941 79-57. Present paper describes the long-term per-—

formance of the same valve models (about 10,000 hrs for the butterfly -
valve and about 15,000 hrs for the gate valve) in sodium at 400 °C.
Results obtained are as follows: |

l. The leak test dome in sodium and the in-water leak test done after
dismantling showed that the butterfly valve satisfies the allowable
leak rate of SG isolation valve. The values of allowable leak
rates (provisionmal) are 1.5 %/sec for ACCS operation and 10 &/min
for sodium-water reaction in 5G.

2. The continuous actuation tests in sodium at 400 °C showed that both
valves satisfy the allowable actuating time of 60 sec.

3. A test was carried out to assure the integrity of freeze seal under
possible high ambient temperature on the failure of air conditioning
facility and it was found that the shaft seal function is maintained
under the temperature as high as about 80 °C.

4. Reliable function of sodium leak detector was demonstrated.

5. Replacement of shaft real part may be needed on the maintenance
campalgn of MONJU. An effective method using oil-pressure jack is

proposed for this replacement.

*  Structural Engineering Section, O-arai Engineering Center, PNC.

*% Components Development Section, O-arai Engineering Center, PNC.
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Photo 5-5 External view of valve seat
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£ 5-1 RBAOMOTEACES

Table 5 -1 Measured sizes on entrance and exit side

Na #BEic X 3 (B mm)
7l 5E fr & @ @ _ O—-®@
Na REE | Na REFT z kB
FAOR | ® 564.29 554.55 - 026
AE | ® 555.36 555.35 + 001
FACOM | a 513.11 513.19 - 008
AE I b 514.01 513.03 + 0.08
FHOM | © |  554.10 554.27 - 017 (B FHEfETESEE LR
AR | © 555.93 565.87 + 006 H &
SO | e 51087 511.03 — 016 AN 70 x5
17100 mm
HE | d 512.65 . 512,56 + 0,09
* 5-2 XEESBoOTEAEER
Table 5 —2 Measured sizes on valve boby
Na Eit%ﬁGCJ: -’:)Eﬂ'; (%fﬂ IIlIIl) {ﬁ‘j ﬁ %1" gﬁ__
il E L B @ @ D—® BLU
Na#04i% | NaZlBomi | & B & i /N H B
E & @ |6 4995 4996 - 0.1
BEom M| 500.0 4996 + 04 JER
L @D 4999 500.0 - 01 10 7 100
T & o 4998 4995 + 03
F 5-3 FKEhREOTENESE
Table 5 —3 Measured sizes on Center line
Na RAEic X 2T (BAr mm) W ot e
il 5E hr i @ @ O—® BLU
No SERSE | Na @il | 2 % & & /)N B
HBl=A 7ot —%
2 ®|® 560.23 560.18 + 0.05
17100
EFFz735» Z A=
® 819.3 819.4 - 0.1
CTHIRS 100 /7 100
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b—4 FEAROTHERENRSXUHEREEEEOTSMRAERBR

Table 5 —4 Procedure of the and break up of test valve (mm)
) FERTED JENEE EHE DTS
MECE™ | Ny @B @ | Na B © D@ EBR | 1~12 1'~12'
-1 42496 - 42503 ~ 007 Oég%ﬁ Oéﬁ%ﬁ
L _ 003 0.03
2- 2 424,89 424.96 0.07 e "B
3- 3 12492 425.00 ~ 008 O%% 0-%”%
4— 47 425,07 49511 ~ 004 0-7%% O%ﬁ
5— 5 42521 425.21 0 O%ﬁ 0.03
6— 6° 42527 42527 0 0.03 0;%3;%
, 003
7- 7 12537 425.35 + 0.02 004 %,
, 0.03
8- 8 42554 42551 + 003 006 O,
003
9~ 9’ 49563 42554 + 009 008
, ' 003
10 — 10 49557 425,52 + 005 oo O3,
: | 003
11 - 11 49538 425.36 + 002 003 0%,
12-12° 42516 425.17 ~ 001 Oéé%ﬁ Oéﬁ%ﬁ

¥ RO S RGBS
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Fig. 5-7 Contact mark of valve seat with valve body
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Photo 5-19 Contact mark of valve seat with valve body
after assembling




PNC-TN941 83-44

#& 5-5 FEMMOHEZR GrEE7 Y —)
Table 5 —5 Bending of valve shaft (free)

AIEAE @ @ @ @ ® ® @ .
A -014 | —050 | —057 | —0.35 0 +030 } +042 | +026
B ~017 | ~057 | —0.59 | —0.36 0 +030 | +040 t +023
C (—056)| —079 | —0.66 | —034 0 +017 | +009 | —005
D —005 | —020 | —0.19 | —0.11 0 +007 | +009 | +005
E —001 | —003 | —0.04 { —002 0 +002 | +003 | +002
F ~004 | —015 | —0.19 | - 012 0 +010 { +014 | +0.09
G -0.02 | -009 | —0.12 | —008 0 +007 | +010 | +006
H -0.02 | —005| —0.06 | —0.04 0 | +003 | +005 | +003
1 +004 | +006 | —0.05 | +0.04 0 +001 | +001 | +002
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Fig. 5-8 Bending of valve shaft (free)



PNC-TN941 83-44

# 5-6 FEMHSOAEER GHZEy M)
Table 5 — 6 Bending of valve shaft (bearing set)

R ELLE @® @ ® @ ® ® @ ®
a - 003 ] +003 + 0.03 + 0.03 0 —-005 | —-011 - 0.11
b -009 | +003 + 0.07 +0.07 0 - 010 | —-0.17 - 015
c (- 020)| +0.02 + 0.06 + 0.09° 0 —-014 | —028 - (1L32
d (=029 +001 + 0.02 + 0.09 0 -015 | =030 —0.38
e (—=016)| ~003 +006 7 +0.02 0 =011 | —-017 | -0.18
f —008 | +001 + 0.08 + 0.09 0 -005 | —0.10 - 011
g -002 [ —001 +0.02 + 0.03 0 + 0.0 0 0
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Fig. 5-9 Bending of valve shaft (bearing set)
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20 Penetrant test result on outer surface
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* 5-7 [ERRE v+ Os5EREEER
Table 5 —7 Results of post—service tensile test
on packings

SHEAF No HERF OEFE oW W OE (kg) 51k & (kg/mm®)
(mm) | B Wy @ | % B B o oE B EiE
1 0.15 1.295 1.300 733 ~ 736
2 0.148 1.130 1.135 65.7 ~ 66.0
Az 3 0.148 1.100 1.105 66.6 ~ 66.9 68.8
4 0.15 1.265 1.260 710~ 713
5 0.15 1.180 1.185 66.8 ~ 67.1
1 0.15 1.265 1.270 716 ~ 719
2 0.15 1.185 1.190 67.1 ~ 67.3
Eq4 3 0.15 1.155 1.1860 654 ~ 65.6 67.4
4 0.15 1.205 1.210 68.2 ~ 685
5 - 0.1 1.130 1.135 63.9 ~ 64.2
1 0.15 1,150 1.155 65.1 ~ 654
2 0.15 1.165 1.170 65.9 ~— 66.2
I: 3 0.15 1215 1.220 68.8 ~ 69.0 67.2
4 0.15 1.180 1.185 66.8 ~ 67.1
5 0.15 1.210 1.215 685 ~ 68.8
{8) FEE) — 7 HE
HEHAPATHTE, KBIUTERIKIDFE) — 2 HBBE2TE -7
O HERF:

FREEY — 7 RBEEET B 0T, ERFOMIMICT R M7 7 Y IERD DT,
EAEEEK (Fk) BLUEKEFEHL, ARENEERTRRITRT,
ERETORBES FRAOMD & BFED
03, 05, 07, 10, 15kg/cm?
HHETORBE ] (FRHOfD S 8
05, 10, 20, 40, 60kg/cm?
@ HEER
) EERETORFE) -7 ABRER
5 —10 lekic &k AR B LUK 6 - 11 KEKICL 2RABERER T,
MicRd L9Hic, WIFRbESRETIRRENOENE & bicy) — 7 BAWEMT 5
MTH Do
KT L BREEY — 2 BIZREBES 15 kg/em® TH 15 ce/min BETH » oo
(o) WEREETORE) — 7 ABRER
B5—12tkic L 3RRBEL SUVIR S - BreBERICL3HRERERT.
Kick BFREY — 783, HERES 6 ke/cm® TH 05 ce/min EITFTH - 720
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Fig. 5-10 The seat leak test with water pressure

in normal direction
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Fig. 5-11 The seat leak test with air pressure

in normal direction
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The seat leak test with water pressure

in in-verse direction
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The seat leak test with air pressure

in-verse direction
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6. ﬁﬁ-ﬁﬁ%%@%%

6.1 BB
(1) &E# v

Ny 754 TR, H4- 20T &5 IicH 10,000 EHES D, ABEMIE 30 ~ 45 kg—m &K
ENEALTORWC &S -F, Fi, AROREANMVZ3525kg—m TREENTHS
DTHMEHTE B, 58, ¥— FARKBOTHEEMEIT 26 ~31kgm EFFRV-TE
Kb7id38ke—m ThHEOTHIRENSH B T L - T,
(2) EEWEESH

TRRASTEEEERICE VT HYRENS 5 T L9 - 1,
{3) FREEIFH

HEEIEEERERIC & - T, YRR RRARI 1 ce/min PIF LIRREOHEMIIEADL S0
Mmoo,

6.2 BHRGRELFSR

M4-5L08y— VBREOZAKBERAMNG CUTTHS T EHIRAL T

£ -T, ERKEERREY LF3EBIRIRRI 74 v Ky 7 AOLREFRELDESTEH,
LM N—FAT Na 2 S Z500HEETREL G, £ ¥ 57+ Y X EAIEDLS, Kl
TR L D IR S,

6.3 fRifmE
(1) A8kE
@ FHEOTFYFNFrBRUTS v N Ty v o & OBEHTICBERERIZD 511555,
EEE YRS 3 bORFRIHOTF YTy v a LOBEHITH 3,
COMRBITEIRT 5 4 MTLBREBLOSFEZ STV, REE(LEERTHT
LI L - THRIRT & B,
® #RAFRBVTAE, BHEELSV FRoRRICBEEIREL T,
o 73V Ty v SRR
oSV Ty v kEEFNKEML TOBESIDOS TV F
oKV Ey b LEMEOHEE
o3 vy VY vk LEIANET S 7 Y Fo¥y v ETEEME
NS IRESEFBRARIC L > T, 75 v FROBMNASET Licc te2EkLTED, &
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ORhERE E U TRERPEPOERIC L 2BRHOETE D0
@ 75V FTyvak#EELE O Y Y7HEOHIRAECTHARLHABEHORDELR
& BEREMERY DI, WEHE L TEMWITRZHRYT B,
@ ZoMF r)vLhRBRICED, REECEELZACNAINBLOREIZED OGS
fJ;-':r 1o
(2) ~TiEtE#
SIBROTEE L CLBEOBRLD, FHEROR(LRRBHLAHT, LTABTT
4+ 2 (NaDRERIT L D FEEER), EEABTRT I 2 (AULMUTEHER) TH-7n,
FRRRO LR E GRS 026 mm ThAEOICH L, FEHEEOE/E 012mm 12
ETH-Too HEBLUHFELEDLED ROVWTIERL2FICTEHHIED S,
FIHERL S MG, Byl L T UEET 2 BEO O TIL, L, B
BOINT EHHBIL T,
(3) FPEEIRMEER
@ EFEick3B480RERASRIHMEH OB &R L, BEPVIVBRI UL
EERD LT,
@ HIEICEAIESORERMEE, BIF V7 IVNS & X ZHBREN OB & iR
T3, BENVIBERECE JLSICHET 3HEMAICE S,
® EROHIREICBVT, FEO VT R4 o FREBS B & ORI K 5 FERE
Eﬁi, EJT 15 kg/cm?® TH 15 ce/min, #E 6 kg/cm® T 05 ce/min LR TH D, #FFEY —
715 £/sec T LT, HRMBHGE%ESR LT,
(4) 7%y & v {ERBORA
F )y AhRBICEA LI 75 v Ky 2 vie20 T, RROFIRABELCLAEER
AT - HEREMBED Sy £V E b HAEBEEE LT, ROOEAPENFOR
HERBEDLNLP T,
(5) 70—y — ¥ (v 058 o2 v+t
REREB/ Yy F v ORBAEE Ny 3 VAR LRI HELS I SRCFEES 5,
@ ~NyFvERLETHE
RF T4 VTR I RAERT RO » THREHEREIL, HEY v v + TV F V%
BLEY.
@ vy F R EFELSHE
RE T4V TRy I AEE—FIKTTFHRL, IV REOKIB DTNy F V&5
Hlo SHOHBOBYMELT, HRD, QODHETRRAS 74 VI Ky 7 AOEEHBL
GRS ) v 20TV O TICBMOEENRS D, »y + OB L, RFicdREE
BB ERREOFECE - T, LiMBEE N THRIRT 5 T L8RS,
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TRy + VEHBFIR (M6 - 128B) BETH-1) y IRy (K6 -2 BR)
DWW TR~ B, )

o BBy F RHTFIE

) FEEEEBEETANT,

(@) sy & VBRI T 5 Y O8N — b )y URAy + VEFL MCTEET B0

N HEBFIER EERICE Y v v F &y VeI SEREBR 2 HE SN 7 (F)

Ety FT D,

(= MERY ¢ o FRTNy F7E2D - DEIEEKL,

(@) MEX Y+ v +OBHEIRIH 50 ~ 200 mm THAMEEHE (Yu + V2E)

KRAESESO A FEERThIE L,

ofr— + Y w PRy & LDFEIER

7U—X?—wﬁwm%$#ef§7FNw$v(%Eﬂw$y)&ay&yuyfﬂ
Hbo

D7) =Xy — Wity F VEEE Y ERYTE, H—1t Yy YBIRRLT, vy F
vRRBE OB HLE L URREEE KA T

4l



g

)

A A )

17 7 A . Y
EEEARAENALLL A AL A

6-1 A=Yy IRy F
Fig. 6-1 Cartrige packing
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(1) HEREE
@ FHEMPLAHEEY 15 £ /sec
@ SG WIEN RETEREE) 10 £ /sec
OF LU@I 51} BFERBAES Na 0175 5 OCRKEOKICES MEFBRER L HEid 3 &
HEEE SR L.
2) BAPABSRRIARFAME 60 FMCH L, 575 ARTEMLD, = F ATERH BB THREE
TR L |
@) @y —AEROREWET SUIRE Y — VBROBRSEERASHEE S N1,
@ FrUvL)—sRHE (7778 OERTEENTERS R,
(6) iy — B IUREEAEOREREA NI N,

FRICERSNIEBELT, 5754 FORFRICE BEHOEN T EOBEND B,

N5 T A RORYIOUAFICE O THATHRAER (SNl 76 —75) BITKEBLUFHE
CEED RS i,

TOXMF L LTTELEMME (650°CXZH) 2R LonSERB L AR ETH 5, &
EOFHHRBRTREBEETRIAD SN - 10, COMERBRETEESBEA T, 13- LTH
EIHBECILODE S PRRT Z0ENE S BN 3,

BRRIC, N5T54R, F— L ROBIEA —hTHBMF T (KK), HE v (KK)
DORFRHEIEPICARLF ) v L v — 7OBBRERLITEL @LERL L 5,



