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Rupture disc opening property for using pipe

rupture test in JAERI
Rokuro KATO

Division of Nuclear Safety Research,

Tokai Research Establishment, JAERI
(Received January 31, 1983)

In the Mechanical Strength and Structure Lab of JAERI there are
being performed pipe break tests which are a postulated instantaneous
guilldtine break of the primary coolant piping in nuclear power plants.
The test being performed are pipe whip tests and jet discharging
tests.

The bursting of the rupture disc is initiated by an electrical are
and is concluded by the internal pressure. Because the time character-
istics during the opening of the rupture disc affects the dynamic thrust
force of the pipe, it is necessary to measure these time characteristics.
However, it is difficult to measure the conditions during this continu-
ous opening because at the same time of the opening the high temperature
and high pressure water is flashing. Therefore, the rupture disc open-
ing was postulated on the measuring of the effective opening character—
istics with electric contraction terminals which were attached to the
inner surface of the test pipe downstream of the rupture disc and were
extended toward the pipe centerline in a ring whose area is about 60 X%
of the area of the pipe flow sectional area.

The measurement voltage was recorded when the data recorder was
started in sequence with the electrical arc release from a trigger
signal. As a result, it is evident that under high temperature and
high pressure water the effective opening time is delayed by a few
milliseconds.

Keywords: Rupture Disc, Guillotine Break, Thrust Forece, Electrical

Arc, Effective Opening.

This work was performed under the contruct between the science and
Technology Agency of Japan and JAERI to demonstrate the safety for the
time characteristics during the opening of the rupture disc.
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Table 4T3 AHEE, Run No 5608 THWEBHED IR FEF—F La - 5ITNES 51
HOBIFEER L,

5. # E M R

RREBRTDT TF v —F ¢ A BOMORIEIR5608, 5702, 5703 TR ABELHBIATEE

BIESHB LA, LAL5609DE Xicid kML, Fig 11~16XUB01 & XUs02 Dk
RSEh% 0.0 ~100 ms S TOEF—F &R LT
ChoDEF—FOhT 5608, 5702 TRT -7 HEBED /A XA o5, CORREBE
LT, BIEHAHWT, tRREdEEThEbscfcd bELOR, TOHHET703 TE
EFEBRG, YU a3 vEIETHE L, TOMRT -7 HEBRO /1 ZFE -1,
S7Fr —FT4RIOHOESE, F—7ba—¥PEEELTHS, 5608 TiH34.4ms
HHELT, 5702, 5703 T 11.4ms RO 11.2ms 4L T,
CDEF—F DR TEENC LFRBLCLEHANT -4 lw TEVCREFEREZLLES
Fig 8,9t L3UEEHEERT L ETHB, Run No 5608054, BERICL-T
WA LB, ENVEBERRICE > TWHLFRREBFEE LT, EOAZRTSE, 779 ¥
A VIERTROEBILLLEDEELLTENTE S,
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INoDESHADKEE Table 210E - T L 2EERICDWTFig 17~22IT R L,
ZOEOBPTROVERBESEEFHFI L bDTH S, MEMNESBILERT .

SO AESEHOGSSETLE - RO HHEEHE, 7 2/ HE0T Ik, 8
BT AITS 08T L& DESTHD, COBABEMOAREESL, 77 v Va2 VI HOEHOD
o EBE DR WHAIBE L 18 5,

Photo 5, 8 CHIWIBRIBE L7 7 F+— F4 AJOFEBEER LI, T4 AZEFERY) v MEIC
FoTHREMHOLTEY, G TREE2E Yy MRICK - THIEL T,

6. HMAOF— 2 0k

Run No. 5608 ~5703 20 TOHANERE, F& L TRERBORERDETFTEZTT
v —F 4 AIAKEICAEN LAcSREY - VRUEHEE N A 7 OREFRICOOTHEL THT,
RERBEOENTR I 7T F+—F+ A7 DEICEBLTH D, Fig 23, 2402 DHAIAIE
iR L Toe
FHEEEA A 7 PR O 2RI A IEE T A o oiclllE, SR L 1.

6.1 ENHBRIUBERET - O LOLE

STF v —F 4 AV HOESOHERADIHICEIETED B AT, £DFESFig
2B~ Lize CNODF I oALMICEFND 7 7F +— 7 1« A7ICECEETP U
116 RUPULI6HBENES L BERBCEERBL T &8bh b, ILODFET, PU
202 & PULISR I 7TF+—F ¢ A2 OAMORTADICENN O TH B, coicwic, KERDE
TEFE R B L RABEDENTOARC Edbrd, CORKEEB7 I v v vy LILEDH
o BT AMEEBhC L b,

Run. No, 5608 ~ 5703 & $EEAENFoBERSS, XU, 6020&EFHAEF3E
6] e (5 S 15 oo

## Run No. 5608 TR 7F+—F+ R/ OARRBICEGEERY - VI LTHD, ZOH
HEXUS01, 502 AHELTHEE, ZORAR KT S, £ — VHAIXUG020RIZHH
RN EREDIENTT + A 75 LEST 2 1038 E EOENE S, Thdl, 7« A7H5OL
B A EREICE - TR OBMPHE-THE E1B, TUTE LILF RS PBEHINCHN UM T,
CAER Yy NROB) - T2 53 TEF—VIERENE S TADEN L1 S, - TIOHDE
A — BB L BRI R X EEN R OIGE L& BA SN 5,

6.2 BEEHASTOLEE

SR E IR IR 1 125 7F v — 74 AV OYBIRIVE WD HESEE S # 5T LIz Table 5
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CRODEBSHRIIDMEES Table 210k » THE L AERIC DWW T Fig 17~221C/R L7,
COFDBTROEAEEELRHTILLbDTH S, MEHETELEZRT.
CREOHAEFSHEHUBEESHTLE -~ 2BROMAI B, 7« A 72HOF 5IiEx, Al
GHETFAIFETORTEEIDEETHD, COBGEROAEES L, 77 v Va v IKOEHO
fod i tkRMED IS W /B & 18 5,

Photo 5, 6 KHEMiIBERE L7 7F +r—F 1« AIDBEETR LI, T4 A7EFERY v MEIC
F o THREOLTEY, MEEMFEIREE Y2y PRICE > THEL T,

6. HWHF— 2 0k

Run No. 5608 ~5703Ico0TOMAERE, F& L TEEEHEORETORENFLEF7F
v— 74 RAVAEEICHA LIc@BES - VRUBERED A 7 OBRBHEBIC OV THEL TAT,
WMENBOENTRITF+—F+ AZDECKFBELTH S, Fig 23, diczcOMfAIE
R LT
ThEEEH A 7 3EREO 2RIUREERET S coicflilfr o RxEL .

6.1 ENHBIUBBRET - LOEER

FTF e —F 4 AVHOESORERTOLDICENT LOEBEET- 1. TORE%ETig
26~2BITR Lt NSO F -7 SHLMCEEERND T 7'F v+ — 7 1 A ZICIWENETPU
116 RUPU6IRBEDES & 3 IFREMCHEBSEL Thwa T tisbh s, ZHho0fT, PU
202 PULLSHE T 7F+— 7+ R 7 OABORIPICEYT I TH B, cDleddic, EEROE
DFtE BT B EEADPEDENTOE L &b, CORKRR Y 7 v va v/ LELAROE
i ET LREHENI XD,

Run., No. 5608 ~ 5703 & $EENFENFOEERSE, XU, 5020 EBRHATERIE
[ERFCE S A

#7 Run No. 5608 TRV F+r—F+ A7 ONERIEBEEr - Y2 LTHO, ol
HEXUB01, 50228 TAZE, FORAR—HT S, BY - V1 XUB020ERER
EIIAERHADENTF + A0 M UILT 2 BB FOENSE S, Chds, 7« A7HEROL
Thd B & RTICPE - TEIRO OB~ TE LIS, TUTE SICTF AT LB U=,
CAER Y=y MO« B4 S TR - VERNE S TADEN1L735, - TIDHDE
HDS— B L A F A R IEEEN LM E L L EEAL SN S,

6.2 SHEEHASTOLER

HRERALE S I B 727 T F v — 74 A ORERRIAEP ORRE A A FCEEEL 7. Table 5
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i F OWEENER L.

5SS G F R ET - 7RI L O BRI BB Fig WICRS ¥ =7 Y RIC
ﬁOTﬁﬁTM%oﬁﬂfﬁﬁ%ﬁ,?f&VU—yK?_9ﬂﬁ%ﬁ5mK%%?%o
~ﬁmRm1Nu5w8~5m2&%%ﬁ®Mﬁ&6m%%%&&@cT—ﬁ@%%%ﬁ?%C
Liibind, WICT - HEBILED 77 F +—F 14 R0 OWRHET, B Ao & SICER
ﬁﬁﬂ,%ﬁ@%%@ﬁ%%h@éh?—ﬁm%ﬁﬁiﬁéo%LTK@%%???%—?fx
SOOI ERBICT 5y ¥ a Y P DETT R T L3015
Photo. 7, Photo. 8iZRun No. 5608 & 5702 MEMEE S * 7 TORMERERIC DV THL
ko5”2ﬁ5%8$@$<75?V17ybfﬁiﬁ@ﬁ,5m2®§7?%f?417@%m

HEE T5608KNDENT LILK D,

7. & £

Rm1Na5W8~5m3ﬁﬁ?%%ﬂt?—ﬁﬂ%?f?v—?fZﬂ@%ﬂﬁﬁ%ﬁﬁﬁ
WTHEE LT AT, |
Kﬁ?%%ﬂtﬁﬁ?wﬁ@%ﬁ%ﬂON—OFF%ﬁ?%étmCﬁ7%vw?4xﬁ®@ﬁ
%G%Dﬁ%%ﬁ¢6&mﬁﬁ%ﬁwoL@L%ﬁﬁ%% E BN & 5 R/ PR DR
%%ﬁo%%ﬁ®&%%@%m%ﬁ<%Dﬁﬁw%@ﬁmmﬁo

Arn = FA?r_ ...................................................... (5)
Arn © BATOEEBEECE TS ITF-TAAZOMOL (%)
n o EAH

Ar . HEEHELE (%) ,if .............................. (%)

Ay o FEEABTEAE
A, @ BAMETOREREHRBEEER
ﬁg%~%ﬁ%ﬂm1No®%ﬁﬁﬁ%$ToC@Tfﬁﬁgﬁﬁﬁﬁﬂhfﬂ%ﬁﬁﬁwﬁ
T%éoﬁcf,C@Eﬁﬁ%@ﬂﬁﬁ&%ﬁ@&@ﬁﬁﬁ??%v—?4Xﬁ@%ﬁ%@%ﬂ
BIAME EE A B 5.
%,ﬁ@wﬁf%v~?429%%$®Mﬂﬁﬁﬁﬁ—T%@,WE%%&%%Kﬁ@%&?
5&,f4z7§%$®%Dﬁﬂu7—ﬁﬁ%mi@%ﬁﬂéﬁﬁ@ﬁﬂ-ﬁmmﬁﬁéc%o
T, 77%#—7417%E§1%Dﬂﬁb6ﬁmCﬁﬂﬁéoC@%A SEAESD LI
Tk h, :E{HE’}?‘A%%D %Til/b>_fr§€<‘: 75 %, Fig.32~34iz%& Run No. @EﬁDJET)V%T:TLTw
Run 5608 FETHT — 7 MBI 2HEMEHICR(BRINATVT, Bl B R e

LT,

(%2) RBEGCEMAT 7, 57F »—F 4 27 OEHEEADIHES, BRI R D B TR o TR
FHEFFIEC L AHREMELICE DT, - THEEHOEEOIR: B LTS,

— 7 —
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I ZDBERGE R LT,

5TF p T ALY ET — 7 HEBIC L O BRERICHN T A Fig W0iCRT YT /AR
o TH-TB, WA ZOBER, F—yva—Ficd - NEEITHIRNICEHAET %,
—#¥iz Run No. 5608 ~5702& &EBOMBRUKHEBHIEL ST -7 DNRERNT ST
Lsind, IRICT— 2 IRBILLD 5 TF v —F 4 27 OB, BEAPE-TCE SICES
A, EROTBEBAKITTENT — 2 KENRELET D, TLTROBEZ 7F v — 74 X
S OEOCENC Y 5y Ya v TS EWbh 5B,
Photo. 7, Photo. 8iZRun No. 5608 & 5702 DE®KE A £ 7 TO/EBRICO>OTIRL
Fro BT02 455608 L0FC 77y vaY P LTHABDE, 570207 7 F v+~ 74 AT PLHK
HEETH608LD BT &Lk B, -

1. & %

Run No 5508~5703&8B TRONIF— 57 7F +r—7 1 27 DHADORRISIC S
WTHEE L THT,
A CEONLHNF -5 HEQNIEON-OF FESTHR DI I T F v — T4 A7 Dk
FITSBEMT IR AR d C LI 54V, U LAEAE S EERENmRC & 5 B/ NE O W
R, BEAOBENERCE-D (BN mERILEORICZRT .

Arn = AT e 5)
Arn ¢ BESTOREHRERCEIS IT7F T« RA7O0EAOK (%)
no o OERE

Ar @ FEWEH (%) Ar _ Az 00 e (%)

Al
Ar 1 EEAKEE

Ay 1 ESMETOREREZRBYNEE

Fig20~31ic%&Run No OESHNERT, COF—2ho&ZABTaVINEERIEY
TE L, BT, ZOEE,SOANERE RS DEEHN T 7F + — 7« 27 OREREER
R EEL NS,

& RVITTTF v —F 1 R BREXROMERENIT—THH, NEFEEPEFCPILLET
BE, F4AISBEROBEOURNIE 7 -7 BB L 5B ARREO RE—HICKET 5, %o
T, 537 F v —F4 AV BEZRIFOEGA» SIERICHEOT 5, 0BG, SEAESH LHIR
Ki@,ﬁw%ﬁ%SQ?Wﬁﬂﬁéﬁécﬁgw~mm%&mNn@%D%$»%ﬁbko

Run 5608 EHTRT -7 HEic L sEHEMIER IR BHEINTHT, BFERMICHD
LT3,

(%2) RPEBICEMT, 77 F»—F 4 20 OWEMALICHD, REOTREMBEOREEETRER
BEBFRC S ARENERICE DR, Mo THELHDERORE B LTHE .

77._
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Run No.5702, 5703 EBTREZO7 — /7 MBI & 2 HBAEECHED LSO T, Ss& S,
HHVE S E SR KRBIEERICESESHSEN, ChozMOESE LTEETLE, 2
OSBRI € FV B RN S ERETR T C E bbb, ZOLERTTF v —F 4 A 7D
ERET I ONTERICEOLEL L -T A2 L a2 KT,

E%H%ﬁﬁ@i5KkE@T%ﬁEEm%#T?®5ffwﬁ%xﬁ@ﬁ%mmﬁuﬁﬁg
Kb ERBETHL, TOBBEUSS BT brdboF, MELORE, S HEI A -1,
LpLBdEE A A 7 DREHL OBETNREEIC L 2 alges bn 0, AIEEIT-> CThl, %
DEERKRD T EAHBAL 72,
1) RERHHEBICHENTOL 37 F v — 7 1 X7 BIEHME» S EDNLEKR 53 TO
B E LT imsechr A2 Edibin- 7o,

2} 64 ¥FOROEEEHABTIE, BWREMKEH: (69kg/ecm?- G 285C) OEMP
WROIEKSEME (159 kg /em?- G 325C) LB 57 F v —7 4 A2 BEOL 72,

8 F7Fr—F 4 ATOBEORXABAESHAL CREREEICLD, KBRS
& FOUVASEIEE & 75 - Foo

#

ARAEELDBCE - THREHE - HRA OV BEREHE ERAE = F e s
RUBFREORMICE(HELRL . $ARERNEBICH VTV 7F v+ 74 R
7R ERINGHENS VTR THE L D TH LT 2N LTE 3,

Z £ X M

(1] Noriyuki Miyazaki and Jutaro Kogo, PRthrust and PR thrust — ] 1
codes for calculating blowdown thrust forces JAERI —M 9137,
October 19890,

(2] Strong, B. R Baschiere, R ] “Pipe Rupture and steam.water hammer

design Loads for dynamic analysis of piping systems” Nuclear
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Run No.5702, 5T03EBRTBZD7T — 7 KWBIC X AHEAEFIICED LIV, Ss& S,
HHVHESESDE D ICHERRKICEARSSHEN, ChorMDESL LTEETL L, 7
ORRIERET T POV S ERA RS L hh b, CDTLERTTF v+ —F 4 A2 OK
EBETICONTRIBKBED L K -TW1W3a2 L 2Fd,

BEMITAIRO & 5 K ADR CHEGEARE T TO T 7F v — 7 X7 Ol O£
ibéc&dﬁ%TG<,%®%%ﬁﬂﬁéw%@@bgf,MEL®@%m%m%Uﬁcto
Lin LEEE A 4 7 DEED SBERNR A X 3 HESTREE b D, RIELTF - Thic, &
DFERKD T &R 2,
(1) EEEWEBRICHENTOAS 7 7F v F 4 2 7 REEEES S EGHNLHOREZE TO
B E LT msec D 52 Edbd -7,

2) 64 vFORDEEHWRERTE . BWRBIIKSES (69 kg cn G 285°C) OHHP
WROIEAGM (169 kg /em?- G 325°C) LB 775 % — 74 27 BB L1z,

@) F7F v -7+ AVOROK L BBAEESH/ D 5 REREEIT L0, WO

ME FOLISAIRE & 75 - Feo

#

FREE DB Y - THERBPS Rt o un - BN Sl =S R E
RUHAZOEMICESHELEL 7., $-REBEFRBIRACTOES 7F »—F 4 2
73 E E NIRRT TR LD THE S LA LT 4,

z £ X B

(1) Noriyuki Miyazaki and Jutaro Kogo, PRthrust and PR thrust—]1
codes for calculating blowdown thrust forces JAERI —M 9137,
October 1980,

{2) Strong, B, R Baschiere, R J. “Pipe Rupture and steam./water hammer

design Loads for dynamic analysis of piping systems” Nuclear
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Run No.5702, 5703 REBRTREDT -/ MBIC L 2 WEHSEKMHEOLIELT, Ss& S,
HHVE S, L SsDEICBERARKESESHEN, INCAMIMES L LTEETR L, 2
O REIEBE € VISR S ER AR T Z L5 by LDTERTTF v+ —F 4 A7 OR
EHETI >N THREKEOLELL B -T 32 2574,

o
E};
ufl

m%m%ﬁﬁ®i6KﬁD@?%ﬁ%E*%#??@ﬁffwﬁaza@ﬁﬁ%@%m%ﬁ%

RHHCERBERTEL, ZOBEEDS B bdhbod, MELOERED S HRE M-I,

L LA 2 7 OBE» OERANBEAIC L 2 HENTIREE b0, AlEAIT-Thi, &

DEERRD T L AsHIBE L 12,

1) EEGRMEBICHEOCTOE 7 F +»~F 1 27 ZEREEEED S EBILBEHIIKE 2% TO
BBIEERE L T imsech B2 b -7,

2) 64 YFUOROEEPWHERTIX, BWREIMASEM: (69 kg om’- G 285C) DAHP
WROIIENGEME (159 kg /em?- G 325°C) LN 8L 5 7F v+ — 7+ 22 BB L1,

B 77F v -7+ RAOBOIC KB EAESH NI O REREEICLD, HREOFLITSEE

18 P ASBIRE & 15 e

Ho w

FHEL LDBICH - THRUBE » #5%E V/f 0 S RERN R SR T =B F e B
RUPFREORMICE{HEERLE T, $-REENERICHVTVE37F v 714 2
7 RIEN E NNV TR THA LA DD TH L E2MNITLTEE 4,

Z % X HW

(1) Noriyuki Miyazaki and Jutaro Kogo, PRthrust and PR thrust — ] 1
codes for calculating blowdown thrust forces JAER] —M 9137,
October 1980,

[2] Strong, B, R Baschiere, R ] " Pipe Rupture and steam.water hammer

design Loads for dynamic analysis of piping systems” Nuclear
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Run No.5702, 5703 ERTHEZOT — 7/ HEIZ L 2N EHNICEEL LIV, Ss& S,
HHVESESDEICBEEARCEAEESENL, Chor2HOESL LTRETS L, £
O AEKIEBIO T FOV RS ERE RS L & bh be CDTZERTFTF v —F 4 A7 OK
ESETKONTHRERBEOLE B-TwEC 4T,

BEMITEIRO & 5 CAOR CHESEKARE FTO 775 ¢ — 71 X7 Dbl B0 4
RHBLEFBEBTEL, TOBERDDH BICEHH LT, HIE L OEE S 1L H -7,
L L&EdED A 5 DME,L DBELNEEAICE 2 HENSTREE b0, MESRFT-> Thiz, %
DEERD T EDHIRL Fe,
(1) EEFEHFZRICHACTOLE I 7F »—F 1 27 BHEREED CEDRLBEOCTEE TO
B E L THmsech b &b,

2 64 yFOROBEBRMARB T, BWREMAKSE (69 kg cm® G 285°C) OFEMP
WR OIS (169 kg /e’ - G 325C) LD BL 77 F + — 74 22 BEO L 12,

B Z7Fr—F 1 RIOREMNC L BEAES 0 O REREEIT LD, REOELIE
O FvisnlgE & i - 72,

I

AR EDBE S THRLPE - ARE OO SR TSRS =5 FERER
RUMAZORMICHECHELZL T 7. $AAEENRBICANTVAES 7F v — 54 2
7 FIRFEENIREHR AV TR TR LD TH B EAMITL T a4,

W

Z X

(1] Noriyuki Miyazaki and Jutaro Kogo, PRthrust and PR thrust — ] 1
codes for calculating blowdown thrust forces JAERI —M 9137,
QOctober 1980,

[2) Strong, B. R Baschiere, R. J. “Pipe Rupture and steam water hammer

design Loads for dynamic analysis of piping systems” Nuclear
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Engineering and Design, 45 (1978)

(31 i, &%, HE, w, mEE RES Depco —Multi o & B EERE RO B
W (PWR, 44 »F0ORA 74y 758, Run no 5506, 5507, 5508 )
unpub!ished Report, (in Japanese )

(47 K57, =, W, s, mEkE BRC Relap—4MOD 5 kA EEEETRBORA
il (PWR 44 ¥ F L4 7oh4 » 78 Run no 5506, 5507, 5508)
unpublished Report, (in Japanese )

(5] &I, M5 B, S, mE, RE, =HE B TENRE c LOCAZHTO kR &Y
= v MHERSERRun no 5607, 5608, 5609 unpublished Report, (in Ja-
panese )

{61 N. Mivazaki, R. Kurihara, R. Kato. T Tsozaki and S. Ueda, " PR
thrust — ] 1 Code for Calculation of Blowdown thrust force and
its experimental Verification " Nuclear Engineering and designt4
(1981) 389 — 401

{7) Study of the state of design [or pipe whip NP—1320 Reserch
Project 1324 — 2 Final Report, January 1980, EPRI
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Table 5 <Condition of the high speed camera

Run. no 5608

Run. no 5702

6B BWR jet discharging
test

6 B PWR pipe whip test

date 56. 12. 8

date 57. 6. 9

HYCAM

NACK

Camera speed 3000 [.p.s.

Camera speed 3000 f.p.s.

nominal 3000 f.p.s.

1 flame = %? m sec

nominal 3000 f.p.s.

1 flame = %%—m sec
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none scale

Fig. IJ Rapture disc for using 68-BWR jet discharging
test (5608 - 5609)
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mini flg

L outer disc 30mmt

)

=

N d
6B sch16Q(128.8 # ) none scole
68 (165.2 # ) :

Fig. 2 Rapture disc assembly for using 6B-PWR
pipe whip test  (5702-5703 )
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Ampex
C Data Recorder [DC
Power PR2200 Power
- '1)+XU501 +Qz -

=)
A
I'“ ey
R‘II;LW |
5

é@ 800A

270V 1000A
Arc power source

Fig.3 Comstitution of the electric circuit
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Rapture disc flang
128.8¢ ’ /68 2500 # ANSI

’( [ 809 electric contraction §

/terminol x 6
1502

St
-

240.5

291.5

(kyowa HT-11)

51

= 80 = 9,

none scale

L—* ~——«l flange type R.D

Fig.4 Set up view of the electric contraction terminal
(Run No 5608,5609 6B BWR jet test)

.  ge#
% | | [OL
' Ar=88 x100267%
_ l— 128. 1288
)
ot none scale
-\\ 1_
_/_/ ) [ welding type RD

Fig.5 Set up view of the electric contraction terminal
(Run No 5702, 5703 6B PWR pipe whip test )
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Fig. 6 The voltoge character of XUSOV E;
on calioration circuit. { Run 5608 before
the test )
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Fig.7 The voitage charocter XU 502 E,

on calibration circuit. {Run 5608 before

the test)
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Fig.8  Presumption of the out put voltage
(XUS0! Run 5608 before the test)
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Fig.9 Presumption of out put the voltage
(XUB02 Run 5608 before the test)
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Fig.10 Procedure of braking rupture disc
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Fig.17 Out put of XUS01 ( Run No 5608 )
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Fig.18 Qut put of XUS502 { Run No5608 )
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Fig. 20 Out put of XUS502 (Run No5702)



JAERI-M 83033

1.00
S 050 | 33
> -
| Sz
0.00 —i ol : ' : L
10 20 30 40 50 60
" time (msec)
S2— Ss
-— Peak hight
— XU501

Fig.21 Out put of XUS01 ( Run No5703)
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Fig.22 Out put of XU502 ( Run No5703)
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Fig.23 Set up view of PU 116 and PU113, PU202
(Run No5608 , 6B BWR jet test)
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Fig.24 Set up view of PUli6and PUTIS (Run No
5702,5703 6B PWR pipe whip test)
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Fig.29 Opening condition from ON-OFF
signal { Run No 5608)

6000

5000

4000

3000

- 2000

1000

0.0

-1000

-2000

-3000

XU 602 (p. strains )



JAERI-M 83-033

—If

Ml /
S | OZArf,zse%

/ Ar,=67%%  56%

Ss*Se [ o—o Opening condition from
ON-OFF signal
S5 ---- Extraplation

Sa | Full open
/
Ll i | l l | i —F i i | i
10 2 14 16 187 30 32 34
time (msec)

Fig.30 Opening condition from ON-OFF voltage signal
(Run No 5702)

S1. Sz not open

SqtSs - Ar;245%
| Ar1=67*-g— =45 %
Ss [ © - o—o Opening condition from
‘ | ON-OQOFF signal
S, o e Extraplation
// : ‘ '
/7
_ 168 | ! | 1 | | | | | - I
10 12 14 16 18 20 22 24
time (msec) ~

Fig.31 Opening condition from ON—OFF voltage signal
( Run No 5703 )



flow area. Arn

JAERI-M 83-033

80
e 70r
5= sof I
-r".t:_ 50K -5z
8 .
S 40 155
z Run No. 3608
= 301 ---- Extraplation  —Ss
201 154
10 y 154
O./ ] ] l | ! 1
05 10 15 20 25 30 35
Time (msec}
Fig.32  Rapture disc opening model (Run No.5608)
80
70}
60
- Sl
501
] S5+Ss
401
30t
Run Ne.5702 Ss
20 -—-- Extraplation
[0k P 7S
0 7 ] |

05 10 1.5 20 25 30 35 40 45

Time (msec)
Fig.33 Rapture disc opening model (Run No.5702

— 36—

)



flow area. (Arn

JAERI—M 83-033

0o}
O
T

on
<
i

154+Ss

Y
(-
I

30

-8

20
; Run No. 5703

---- E xtraplation

IO- - —-SZ

| 1 | l | )|
05 10 5 20 25 30 35 40 45
Time {msec)

Fig.34 Rapture disc opening model (Run No.5703)




JAERI-M 83033

Photo. 1 Before the test (Rua no 5608, 5609)

Fhoto. 2 After the test (Run mo 5702)
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Photo. 3 Rapture disc: before the test (Run no 5608)

Photo. 4 Rapture disc: before the test (Run no 5702)
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Photo. 5 Rapture disc: after the test (Run no 5608)

Photo. & Rapture disc: after the test (Run no 5702)
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