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Experimental Fast Reactor JOYQO The 3rd Amnual Inspection Report
The 3rd Integrated Leak Rate Test of Pressure Containment Vessel

MASAAKT TAMURA, KAZUNORI ISOZAKI
KINHIDE MIYAGUCHI and JUNICHI ENDO

Abstract

As a series of the 3rd annual inspection of Joyo, the 3rd integrated
leak rate test (ILRT) of the pressure containment vessel was conducted
to confirm the leak tightness of the containment vessel and to determine
the test frequency and method in future.

Results obtained from the test are summarized as follows;

(1) Leak rates of 0.013%0.010 %/day by the absolute pressure method and
of 0.04420.014 %Z/day by the reference chamber method were obtained.
After combining the results from local leak tests and correcting for
measuring errors, the compensated leak rates were well within the leak
rate limit of 1.90 %/day.

(2) Since the test results obtained in the tests of past three times
including this time were well reproducible and showed no signs of the
degradation of the containment vessel, it is concluded that the ILRT of
Joyo pressure containment vessel in future should be conducted by the
frequency of three times in ten vears.

(3) The absolute pressure method should be adopted in Joyo as the test
method in future, because the measuring accuracy by both the test method
was confirmed to be almost equal, and the arrangement of measuring system
for the reference chamber method is more complex than the absolute pres-

sure method.

Maintenance Section, Experimental Fast Reactor Division, O-arai

Engineering Center, PNC.
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Table 3.1 Location of Temperatures, Dew Point Sensors
and Reference Chambers
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7}

BEES |5 5 |5 E @b fi s
(i F F)
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R — 103 T2 , Ts H RC—-1 RC-1W@T \~Ts BLTH ~
R— 104 Ts , Ts H: Heyit st in g %, -
R - 105 T H;
R — 106 Ty
R — 109 Ts H,
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R — 203 To , Tu
R — 204 Tz , Tas Hs
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T 5, '
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Table 3.2 volume Ratio of Each Rooms, Temperature Sensors

and Dew Point Sensors

T2 wr ow | wmmm | oo | BEEAT L BT
R — 101 95.57 0.005073
R — 102 363.155 0.019278 O
R — 103 345.578 0.018342 O
R — 202 396.971 0.021073 OX

‘1 R — 104 371.45 0.019718 0.016554 0.033108 O
R ~ 105 192.84 0.010237 OX
R — 106 191.938 0.010189 OX
R — 107 - 86.996 0.004618 O
R — 108 261.809 0.013898
R — 109 188.463 0.010004 OX
R — 201 295.541 0.015689 X
R — 203 667.204 0.035423
R — 204 308.515 0.016377 X

2 | R-—205 387.881 0.020590 0.019166 0.038332
R — 206 384.381 0.020405 OX
R — 302 63.006 0.003345
R — 305 59.671 0.003168
R — 301 29.872 0.001586
R — 303 169.156 0.008980 8><
R — 304 43.596 0.002314
R — 401 87.181 0.004628 OX
R — 403 147.413 0.007825

3 0.006668 0.015558
R — 406 157.774 0.008375 O
R — 409 48.701 0.002585 o
R — 410 88.006 0.004677
R — 411 19.176 0.001018 8X
R — 412 88.262 0.004685 O
R — 402 46.366 0.002461
R — 404 201.786 0.010712

4 R — 405 207.22 0.011000 0.012659 0.025319 8><
R — 408 21.585 0.001146
R — 407 39.248 0.002083

5 |RP -U 55.629 0.002953 0.026834 0.041742 o

il 6982.166 0.370645 xg 13
6 |8 8 5743.634 0.304898 0.038112 0.101633 (>€>< %
£ = 18837.870 0.999998

(&) O ReEgst, X Bt
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Table 3.3 Specification of Each Measuring Devices
Mo E B | BB K Mo @ P FARE 45 & 53 ARAE W%
A & K | ARiERQEH 650~820 mmHg | FRPE 05 mmie
BREBRARES | WEkR</ 4 —5 0~1500 nmHg | SRHE 1.0 mmie
BRERCEE </ 4 — 5 ~500~500 mmoil | VWE £08 mmdl
BENIERT | - so~s0C BB JIS 058
swswan |7 oo vann | (GRS | ame G0 | smbEEs
R/mV & 1 %# (_g :igq’CI;]V S (8:835%8)
“migaie | 50T oow RS
wwinan |7 oo oweh | GBs [ ams A [meers;
o/mV & @ B (o %Y BRE mi

1.-€8 T¥V6NL-ONd
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Table 3.4 Specification of Reference Chambers
s 2 i BE ®H OB R E E & 5 M BRI REEMER | BERF | BEZET
) & 5 (mm) (mm ) (mm) | (x107%m*) (% (m®) E S| & 5
RC-1 R —103 50 1.5 3419 0. 6484 12.830 2416.899 Thr ~Ts Hi~ H
RC-2 R —206 50 1.5 3015 0. 5584 11.048 2081.208 Ts ~Ts | Hs~Hr
RC-3 R —303 50 1.5 681 Tis, Tie Hs
. 0.3773 7.465 1406.247

RC— 4 R —410 50 L5 681 Tr~Tzs | Hoi~Hu
RC—5

! R — 501 50 1.5 4460 3.4700 68.657 12933.516 Tos~Tas | Hiz~THes
RC-8

(* 1) HBMARAEH . 18836 m’

IL-€8 TV6NL-ONd
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Table 3.5 Operating Condition on Reactor Cooling

System during Test
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Table 4.1 Statistical Result of Reference Chamber Method

F4.1 BESBECE G BEEE

;o B i EHE R
T 5 @ S(X,X) = 1.843 x10*
S(Y.Y) = 0.2172138
#  F B | SX,Y) = 343473018
5] i | Sy = 0.0640117 *
23 Z | Syx = 0.1532
X # 5 % Vi = 0.06401
Vyx = 0.001630
BlimEHE |b = (.0018636
HE W |a = 0.0107261
vil aX g = 0.0002973
#l & B # | N = 97
FH (adk) F = 30.2756317

Table Q.Z Statistical Result of Absolute Pressure Method

T2 HEREER L BetEE R

it & R OB R
T 5 S(X.X) = 1843 x10*
S(Y,Y) = 0.0868718
* £ B SE,Y) = 100117211
(] i% | Sk = (.0054386
% # | Syx = 0.08143
5 % 5w Vg = (0.005439
Vyx = (.0008663
B JF EH\ D b = (0.0005432
BHE R a = 0.0582204
53 | e = 0.0002168
#l E B BN = 97
Fi (98 | F = 6.2779629
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Table 4.3 Summary of Joyo Pressure Containment Vessel Integrated Leak
Rate Test Results
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Table 5.2 Comparison of Integrated Leak Rate Test

Results of Joyo
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Table 5.3 Comparison of Local Leak Rate Test Results of Joyo
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(735 9) ABRRATZRDAOKETHTLIEEL, BLUL, #OLARkD 2 BARTED
HERickhiES 3,

1. Pyt (Reyt
Lp=La (Pd) X(Rd)

Ra i, XA RAEH (kg* m/ kg°K)
R, &, BBicER+S5ETAELH (kg *m kg K
LT Lat 5 LyA RS BEA Lo La (P /P T SR 4 5 &3 501, —MICLO0P,
<Py 116X 09P, EOT, Lywle (Pp/P)Td LywLy (P, Py bZhigEEniinne
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@@11) A% EURERBHFICBY 5Py, Pty Las Lp, L EOHIER

o P4 P, P Ly Ldm Lom Lim
(kg /em?g ) (kg ‘cm?g (kg cm’e )|(% ./day) | (% /day ) | (%./day) | (% /day)
_ﬁ;‘i) (®)| 435 | 295 1.90 0.5 - 0.168 -
%‘%Vlff) @n| 239 238 120 0.1 0022 | 0.022 0.016
%%%g &y 239 2.38 1.20 0.1 0.05 0.05 -
g%%i;éi @G| 245 245 1.30 0.1 0.041° | 0041 0.03
?%%;%E @n| 435 26 183 05 0.19 - 0.09
*Eﬁ‘;,g GE)| 435 26 183 05 - - 0.20
*Eé%‘;,; ()| 435 26 183 05 - 0.26 -
*E('%‘fg an| 392 256 196 05 0.111 - 0.021
*’E;‘%’ 7V 3.26 326 1.63 05 - - 026
;ﬁgﬁyﬁ%¢ 281 281 1.05 0.3 - - 0.25
ﬂ;g;;sﬁl”'ﬁ ;zgggﬁg 2.46 1.41 10 - - Lox(i;:)
TR e [ | T | - e
% . G EEE L VRER (5B) FRAVHEER
DW: Fo4 %= SC: ¥V y¥g YFo N

GE12) Ay BSLeib, FRANRARIAET L2ICEDIREEHES L BIEAL
BORBOBAR, KRORBRE CONEMFS 1 EOE%301, 2E0EEF02L 1L, W
B3 & & IHRICLORDONEHBEET 5o .

7 EHRROBE L, TORBRERBLUEBRERBROBRICE SO TR LRET 5.

4. BIEEER
4.3 BESBROSHEEE (EH13)

5. CHERE
5.3 CERBROSHERE (@1 3)
CERBAZHIINERLBVEEROS S, ROZOOFMLERKICHET SHEFICES
o — WA A B ORMRIVEARBRICMEL X TH LY,
1) Z0HficHT2 v —rikORBEINRETERBEHTHEE B LU LHIHRERHFS L
WMENTOS V- VEERORHBABETN LV TEMNELESIN TV EH,
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2 ZOREEROY —NVROLDOFTEOEREN, L10P, ODEAT, DHELH30BHD Y —
NMgREE TR T B 57,

6. BHURFTHBERERRORTS 1 —JL (BH14) ,
%1 EEPRAREROKNE, BERTED 2N E7 5 ¥ OEHRE T IR ORI
BOWTNALEVRIITES T 2B ET 44, & 1 RERRBREBEABLBICEN T 1. 21K
THOKENRETLHHBAATE-1IBERE, H5LDTRIADERET 3,

6.1 ABEBOXTTo—IL (B315)
BRIPICBYAINETORBREFT UK EEERFE EB] kB0 5, LMFBRITH - T

BRI ERBERFOFETHRRITEL VHOBRP G UTOH & T 5, ERAIREEHRR,
10FEDFERHBEECIMO ATEREZ 1 & L, &0 30H0RBREZI0FEOFERAEORYD
E—HEET, BREBBTEBLTOLL, HL, L, BHESR v Y5 ) BREXORR
EEPHO ONTVREVELE, ABRRESMEBOERASGZ2BELT (53 VRBESLY
CRRBAITID C EATE 5 S LHEMTADNBEALET) , 2ELMABVEBTER
LEBORIEE SR, S/, S 5 2 oEHiBREHERICB VT, SBREELHEL QNS
HRThEBRT S v OEIRERICAESREER L, 20hdeE L TARREELHE LIcRA
TEEDIVEGIIRIDABRBR AT Y2 — ML LET D LT B,

6.2 BESEBORYIT1—JL (RBE16)

6.3 CEBEBRORFT 1)L (BH16)

ABHERZE IR 10EQHETERT AL LELAEOTBE, CEAREIEFERT S &
1. WERAERICHISERER

711 —REE (BT

MEETES5E, MBI 3RARDESHETTS 545 % Ok THERHEAREZTSS
TENEELLELTVAY, ThiRBIICL?EHRBEEMRELZEL, § 2ERBROER
RO A RET 2HDOBELTELDTH S,

712 RETHELIUHIE (B5H18)
CZTOHIREBHBEIBEEL LR, LEATBENEBEANKI IEREERA T 3D
BAMARZBEOBELIOEE, R T 007 LUCRHELEREZIRBAIBEEEE VL D,
7 (1.2)
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BHTCET @128 ., $hBEFHERRESORAS 2V EAMIOWThhicd 315
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GE 1) BEHEMEORBICHT 5 /BB E LTRE 1 #ETTRVRTTH S, Tk

CIREES BN T BAEH B B R RO TR OB —E4EZ RO E T 5,
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BH) .
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%1 RERESsTCET (M6, 7, 8, 9, 10, 1158) ,
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