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Environmental Effect Test of Rupture Disk (1)

Yoshihisa Kaneko*, Mitsuaki Nakamura®

Masakazu Nishikimi#*, Tsuneo Tsuchiya®¥®
and Tohru Fukuda®

Abstract

Rupture disks were tested for a purpose of examination of burst

characteristic, corrosion, change of metal formation and mechanical

characteristic. Those rupture disks were installed at evaporator

(reverse buckling type) , superheater (reverse buckling type) and

reaction product vessel (tension loaded type) and were used from

September, 1975 to January, 1983 at 50 MW steam generator test
facility (50 MW SGTE) .

(1

(2)

(3)

(4)

(5)

(6)

Main results are the following;

Burst pressure of used and unused rupture disks of steam generator
and reaction product vessel was lower than the value measured at

producted time. But it satisfied specification in purchasa.

Burst characteristic of rupture disk for steam generator did not
change even after they were used for 10138112387 hours through at
the condition of 2000430°C and 0. 71, 4kg/cm®g.

Rupture disks of steam generator and reaction product vessel
opened perfectly at burst test.

Corrosion was scarcely found.

Metal formation and mechanical and physical characteristics of
material (Inconel %-750) of rupture disk has changed {age hard—
nening) through emvironment effect.

if we use Inconel kr?SO as rupture disk material for steam
generator, we must put in operation after ageing treatment.
Otherwise it is desirable to use Inconel 600 or 625 which is mnot
effected by age hardnening and has heatproof and corrosion-

resistance characteristics.

# TFBR Systems and Components Division, Systens Devleopment, Section
#% TFBR Systems and Components Division

_H._
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2.1 ENBRMRROES

K 2 — 1 50 MWSGTF O EABB R %2R Y. EABEERIE, T—RIEEBEDZRED S
KUY —IHBRELIES, 7PV 7A~KRIGKE > TELULENBLUORIBERYIZHE L,
RIAEBREBORLEMLZEET 2D ORLBHERTH 5,

FRHFICIE, KEESUGHEHTR NEERISHRER « ER T AEBTH  TRHHRS SRS
NTWH5,

ARERRIGH R, BAFES (BRSG - B88) oENWHEKR, NhESE TolsE, £
OERERPIE2 —2 CRTLOU, MHEEFILOERSATED, BRREB DO 4XDEHR
BOSTLUENE DRSBTS L BREE - TH 0, RIGERY - EFEF Y U L OBRHHE
B(F IV LHERRSM® ) BRETH 5. F P UL —KRGBCLKOBERFEEZENOEN
MHBENLU LI ERT2E, EBEBRAHE L ) U 48 LU IBERYIHINA 2R~
AZNb,

N IE R, BIETIBIBIR S N4 24 AEEEHAENLL L5 LB R
(VA15—1, VA15—2) 8L VIRMAS T TORS (REERGHRIER AL ) polEREh
TEY, MBOKY — s BHEUIBERRARRICBREREER T3 &L, FrY) 74 —kK
INT & B E/DBS LORIGERYEIESE~ENTH S,

ERVAHBRE, ERML Y V7 JOBRVRETABHACEATIEE, NWESRAD
ENE—ER T2 00FNHEGHRPOBRINTEY, F VUL —KRIER E->TRAE L
KFEPF ) U AHBESBHBRATER EORIBER ¢ fooic, RERB LCENRBREA%:
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2.2 EHBRIROBEE
HBNROESFEHOENREKIZ, 50 MW ZFRES 1 SBOTFHTE 2 SHICHT O £ 4
Licts, ZoFHETHY—F, AESOE/FEREUL 1978 E3 A»oERA LIHELT O
FHRTH 5,

LTz b - HHSEERT 50

2.2.1 RERLEB/ESFEHIK
RIFEBOENFMAM L, KRR - BRBRXCA-BRORE Ny 7 ) Y IEOLOH, &
N AMCRESINTED, H—FRAPERHROZES 3.45 ~ 4.0 kg /om® 495 LB
BOREL 7V —FF A 7R EDEDT bR T ABBICE - T 5, {2 — 3 it L2
=72 50 MWRER | SBOETRBROEEE R T, T/, X2 — 1 CTHENWDOHRERT
K2 —-30obbhd L ENRBERKIE, 2 00F05—TRsINISTCINEESNES S
kg —k7 7 v OTHHROEECER SN TV 5, B8, ANty — (RIAFELERE
#E ) EEFBHRE D -V E3EBEEBENAIAERENA T4 VI Y-V EFHL TS,
(K2 —30BHBB)Fh75 I ANl ALY —ERR2 ~3DABICRTLIY » 7
BTy —AERTO B, BOfIRL Y~ (RIHREER ) 75 ¥ PECi3R 2 - 3D C#lic
TRTEIEHARY » FBBASWEROHAZG CHBECE T3, £, EAREROME
&, BHEB - BABASETOREE - BROEBCENTH 4 Yaxz X - T50#AINR
THBOENBERE RG> 3 7L —FF+ 4 7IKEBECHEBEO SUS631 2/ L T35, R/, 40
5 —OMBERERBAN 2 T Cr— I Mol TRHABMAMSUS304 THB, & HILFLF— LI
REERDTUHHELTT A RV BTN 3,

2.2.2 INWESSEIEKIR

BB SR ORI, REBERHLEIRLTVIERObOEFALTN3, ZOET
BAAAR 13 AR BN S AKDEEH 1.0 ~ 1.6 kg /em? K155 X2 — 4ICRT EHEBROR
)y OB LIRESNOED 2R B> TWd, £/, ToMRER2 -1K
AT o

FIREROEAMERIE, K2 - 4iTRd 2 LBeRBiR, ¥—w, X747 - ) v 7TEDEE
BRENTED, HESBRAEIR, SUS316 TR v MEA - T D _EEBORORERIC & » THER
EADAERENG, Y—#id, Bo7ri=vsTEE BHRXONMEBENEZAKREBELT
Wb, £/, RF 4 7F =Y 5L, SUS316 Ty — &Ny —DEEFEM T LEE
ChBDEDTHD, i, AOMF LY — (AEHEM ) &EAEBRE DY -V IEGH
EBAOODERBNRT 4 7F— ) VI EFNS —DHEEMIC L ~TITUE>T B, ¥,
75 VL AOMF LS —Z ) w THEBETIEACK2 — 4D ATRRTIHICH Ry » M &4E

—3-
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50 MWSGTF Q&S HERIZ, 1975 4~ 10 HOMIC 1 500 2 SBIZML TV S,
L& EBGREBOENIBAR, AFER - BRBLCERS 1 SROTHEREZINITV 5,
Z 0%, 19784 9 AR Y — 7 B ¥ 2 7 A FHRREE ORE CHI S HIRRATBRBOE
FEIHARHEZL L1 7-0RE 11 B BEERERS | SHOTHENBMIR £ ZFRE - BAG N
1982 F 7T A £ TEE Lo TRSOENBMKIRIZ, Fl—oy FTERESNTV 5. A35,1975
FEI9R~19T8 FE 11 A THREBINT oA T bOEERB), 1978411 A~ 19834
1 BE TRHABCPMLT STV bOEBRHAB L LERRBCRMNT QT b DZRAEST),
FEAOEHBBRAZERBME Lz, 3 ~ 1icZhbOEGEBERRERT, —F4, NHESR
QEﬂﬁHﬁﬁ,2%%®%§%Eﬁﬁﬁﬁ%#éﬁﬂﬁﬁﬁﬁﬁ&LTV—WHKT7UV3L%ﬁ
BREFV: = AOE/BIMIREFERALTE 7, LpL, 197TTEI0 AL SIMBESRBLUE
HERERORHEEZFH L TEE L -»FEE 10 A 22 HIIEABRSERE Uiz, ZORRAE,
FEAIBAR A 22C kBT L4 kg /om?g THETAHERO 6O TH > HDBE LFRIC K ->TH
%Eﬁﬁﬁ?bk%@&abnaocmtb,1%8E3ﬁm3m0?10i%ﬁgﬂmﬁ;ﬁ@§
TEEFBEBE (v —dhiTe s =g a, HEEBRSUS316) K35 L 1982 FE 7T A ¥ TER
Lo SERBHREL -/ F/BHIRER, COLxeRBELIbDEF—oy FTRFENZ
DFH@MTH Do

3.1 ESRISF[IEHEMER

K3 — 1 50 MWSGTF OEizE#E%2RT. 50 MWSGTF &, W2 ~3 rA&E&LT2~3
rRAKIEOH 4 2 v TEELTO S, COk, BF - FEisE &RIAESFE UEHFTOER
PREETH B, £ie, RBMETSHSC LD ORMOF M) v ABEEAAS < UREHBIHIR
CHREEEIAE LTV 2T &M TFHE NS, ERCEIEARBIRCHABEFRAT STV
W EEROFEIRBIROBEREAMS C LU TERON, AN-FBEHISHEET 5L,
BERth DR BOENBIHAR T 200 ~ 400 °C. BRBOENRBIR T 200 ~ 430°COFHEHAT
FERIShTWAEEEDLNS, th, EEPOH NN~ FTREHEERETO0.7kg/cmg TRIE—E
ThHoH, BEAKIIEEEHED N—FREACIVTE-TH S0, RREBLVETSDO
EA(F P YT ARBRICE > TREBH0 ~0.45 kg /omE ) KI5 ->TW B, 1535,19824E6 AD
BEED 5 2 RAPCHBIN Y 2 7 A ERBREBEZRE Lo/, 2RROAN-F2ENE
2RI 0.3 kg /o’ gBE L CEELTH 3, $AERBDOEARBRE, —ETRS
ZHREHMBEROMENETH M) I AEEE LRSI (- —F» -V ) ERPDH 5,
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3.2 IMEBENFRKUR
INHEBRNS L UTEAEBZEANR, %1 0.25 ~ 0.35 kg /em’s DERFJHS IR I T,
FEARBROGHIE, AR TV S, T 19TTFE 10 HOEGELD KR — OB FEESL
BHTHRDEF P U AL EARBEEOHAEN O DICTFREETHOERELTOAHZD
BFHELBELOC 80NN 1980 Eh L DEETRECERCREL TEERLTH 3,
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4, EHBERKRORRE L ULk

EFBRR D3 IE, ch CRSFERHAT2E ( 1978 F 9 FDHERHE(L), 1983F 1HD#E
REMBLUERE ) INEEAT2EER LTV 5, BRBEHRBIROVTR—B LIAETE
LTV D BOBOIDVTIEET 5. INESRH K> WTRERBSESHERN R TH b
Y0 AN—REGA TV HELFERAICHNRER KRBT TH 5. LT ENRBURD
AHERE ( B ) BLUWOHA LIETFBROABEZE L LT 1) v A%EFEIC OV TR
ER-P
4.1 EHFEHRHEOIE

4.1.1 FEFEHDEIFEBOR

CORETIBRBHERIZ, BERUANCH b ) v & 2RHEE ST —~N—F » -V LEREH 5 7c
DIBEELIT IR, AFF P v 20BIELREERSFR (TATY) KL EBREEEEE
DEHBLBEHE4 — | KRT & ST &= —AEERIC CRIMEREEM L. UTRERS
kg B,

(1) EHBEBIROER 4L

1) @\l 7 7 v ORUOENFBR (fv5-CE)%2F -7 oy 7ETREET S,

2) 2%y Kb ERNHNT,

3 Vo THEERESA v —-CTHRET S,

4) B2 - 2 iR EESRFEEFE LU B SRN o7 5 » Vg T 5,

5) 74 FntZMELTEBEEIR (F 05— 8) 2LE LIBAICHEIT 5,

(2) FEFBERAR D35

1) &g —in GEARBAR R0 13,

2 NAF 4T —NEEEL,

3 wF— i BRI 13 B,

(3} EFIBABAR OEUT
1) 7ARVPERBLCF = — v 7oy ZICTEARBIR (kv -8 ) 2REDOHE
TR b EF 5,

2) IWIRBEN 7 7 v VR TRET,

3) BEE (Y v 7)) OFRETES. (BEBHDA)

4) FRETIGICTY v 7HOBEEEITI Y,

5) HERMMBENEITN . (RRBAOS)

6] RX& v PR PEHEE PV ICTRDAHT . ( 80kg~m )

T RSO REERRT Y —no~Y 9 4 U — 7 RBRETH I,

-7 -
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(HIEEH#EIT 1 X 107 AceBec )

4.1.2 #RBNB LCBMEFSFHBEROZEHEER

T OFEHBARRARIEL D 4 U BB A5 L T B 0 A0 5 — S 28k Lic, Chi—Ex
WF = o EHEBREEN T LHRENPERTECEEBEL /oD TH B, 5IRBOL
TR D& %R 4 ~ LIt L, UFezORBRBHFIC VWD T 5,0
(1) R/IBABROREA L

1) W75 »OBICENREBIR (s05~-CE) 2F2—v 7oy 7 ETEET S,

2) A& w FKu b EZRAT,

3) Uy TEERESTA VS —KTRET B,

4) {2 -2 CRTEESEERA L CMESRO 7 5 v OEB#T 5,

B) TAFENFERRE LCTEABEBIK (& vy — & ) 2RELIEBHRCBEHT 5,
2) E7IEBR O3

1) 4~ 1 TEARBREHARTRT & 2K 3E—Hla L LEIET %,

2) —fH AL - ST % R v &' — iU B,
(3) [EFIBEHAR DEU i

1) TAFVIPEFALTF x— v 7oy 2 KTEIBRBIR (15— & ) 2BiEDOME

ZHmo ki 5,

2) PHREBMT 5 v OETKRY,

3) BEE (V7)) OFERETE D, (BRBHOS)

4) FEBTIGIZTY » TEROBEHEETIE D0

5) BEGRINEREMATIIS, (ERBHOL)

B) XFy FEAPERE L V7 CTEDANTE, ( 65kg—m)

7 BOMIHEBES KRG v — O~ 9 A ) — 7 BERETIE D,

(HIEREEET 1 X 107 Acc/sec )

4.1.3 TESENRBIR
1) EDBRFEOIDAL
1) HHEILFRDORHLBEBRF = —vT oy g i2hit3,
2} O R ERDAT,
3 HMEEA50mmBERY EF 5,
) F2—rT70ydERNT—-DTARNVMCHTRN LT B,
B) F&—C¢F—rvT oy s THIEHT,
6) RE LBk,
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(2) HEFIBIRIR D35
1) &y —ns7 ARt 2004 LEIRBIREND Hd,
2} BRI %3 5,
3 7HE RN CTENBBIRE S v s~ KB 1T %o
(3) FEFIBARUR DR O 1
) HR7w bty Y ERIAESAREER 7 7 ¥ VRO 5,
2) Fx—v7o K THEOMBKENBBR (Fry—C&) R0 ETF 5,
3) BEEEZTOMBCRIERT,
4) RFy FFELVMCTHE VY ( 33.8ke—m ) KTHDRIT 5,
5) K rEofMidk7 5y VHOTEREE LARDICE > TR0 HEET 5,

4.2 EHRBBEONREBE
4.2.1 ZEZERLENEBIK
(1) WOALEOAE (K4 -228)
1} AORRV Y -~ DRER, REi7 7 v YORBLOREZVLHEE 4 -2 KARTXDICA
Al &8 —DEEHICA —N—F 2 —I LEF P VU LBED, PIEODDF M) T LHE
{LLTEFELTH
2} AOfllkvy —DESICE 7o+ M) AR EBIELTED N8y LEARE LS - T
fro F1-HE 4 ~ 3 ICRT LD KRESRICIIERILF b ) v L HRIBE LREHBOHTH
1o
3 fil7 7 v PoOERCORTHOBICF M) T LBERELTH,
4) ENRBRERCRLEICE F MY AN —sSRHFE LT, MY 7404
—N—F p — VO L NVERT CABSRD Shiz,
5) HOflxN 7 —icid b Y T 2FAFRBLF LY DL -7 BELCTWEh L BD
hs,
(2) BN EER
1} B4 —2RTAOfRVS — & EABRBERO v — FEICET B E - 7o
20 ADfl&v sy —AmICERED - .
3 K4~ 2RgHOR &y — EEHBBRD & — VEICE TSRS - 1
4) ENBIBARADA, HOAXZFEORARROHLDL > BSADMIREKEED S - fo
8} + MY agbOBEH
AORIFE S —DRESCE - 12F M) v A0B{EOBERE L TREZRSSBROELSHEA
DHEEE N B,
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4.2.2 HABNEAHEE (EE4—488)
Z OENBHGRIE, sy —OHERIED o i —ERKR LT, TOME TRIEDDIRETHR
LIS rHBIIRBLTO S, £/, BREEIHBERIFAL TS %,
1) B AER
I EobhbEROF Py AX—spEeRmICAE LT,
2) FERICT MUY AhH N EORED DRI B & —EEABBRBIC W I RICTEICH
NEL - HDITRAZY S NHBRER -7,
3 EHEBROBAENE, 7 ) oah) -2 LERFLEEhVEEEETH » 1.
(2) RBEEHAIOAR (BEEL-55R)
1) BEMESiZ S + Vv ADBML LT B R O NED - fohisgiiicid + b U 7 a8R{kds
OELBOVERIRICIE TV,
2) BLLAF Py wai, EAMBRORED SBVAREBLCE-T0EHbH -1,
3) B, KEB(EF b Y I ALBOLhABRRICE TV 3o bd -l

4.2.3 BRBENEHER (BE4-68R)
(1) BRFOAER
1) ﬁ%ﬁm&ﬁﬁwEﬁ%&ﬁi@miB#w%ﬁ®fbUvbﬁmﬂﬁﬁﬁbfmkﬁ
RAEBRICHXTZOESFEM >,
2} FEAEMEOTRMCIZF M) v B MBHOREIAOVAF F Y 9 LB TEHECELBEH
BEEHENFERE LA EBbh3 CABBR LI,
3) EABEBEHOKEAIIRF F ) Ak -2 LASETF LR 2V ELBHETH » 1,
2) ZHEFEFOAE (FE4-T8R)
1) #ZRBREERCBIEIhTOTRABS OIS & LRI > T,
2) BILAERRESSIN L INERICL T 38 bH -1,

4.2.4 PERNESRENREBRK

ISR OENBEIL, UNERAFERFHKTH > o DEREREBLROE L THP
BEL M-I, T, BHAIRAKCHN T 3 - DBSORENTFRENIY, TOLIQ
LERBBTVERTFTOTHIDATEREMDEIETH 7%
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4.3 HENREIEROF FUDILRS
HRLHERCHERLEEABEBRIE, LYY AR BETF ) aBRELTORED
EEARTOREY: - EEMAZELF M) U LRSS ETH -T2 T7-, WRARBROET -
WHSREICHEBEEA NV EEELARATALEN & - 1. BRBIDEHBBRICOVTIE
F U Y LORREFDPE > TORVH T L TRERBMBL CBASBOE RO > + )
U LBEHECOOTUTRBNS, 4, ZRBDEBABZOTHMEMURIE—FkCTH b
o apEE L,

(1) BEERCEET v - (TERT LI - ) EANB,

(@) EIREBRE, ssy—%2u/-EEl4 - 30k S5 ERT VI —VICED B,

8) BUETNI-NEF MYV LADRIEHELLZETEZOTETOREBIZLTE <,

4 RIGLIES 1S o/ GIRK EBRBERICBR 2 1N A T o

(6) FKEMATHRIG UL BE TUEREDELITE S,

6) A&ERIGLBWREDE, ENIEBRORREH>T1T0 &S KRPOITRE & 5,
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5. RBIEHS L ORBSE

ABRAEE, RBRITRE, BEER, MWHRBRCAITER L ORRIER &R FHEMIROM
RERS ~ 1 ITRT,

ARARER, ENHBROBEIHHEARCHEELE5 50 LHEL OGNS - DEHERRD
B« RO LIRS > 35 OB A B HIICHERS B 1 iCF > T Bo BBICH, SZEEH
bOBHLELEEL NGB (NLH, EEOE, BEEOE) ZhonfEr b {ME T2 mnicst
EHGEE, BRERSEES, ~V v LRHRRRELBE L, ABRIRER, EHEOTHBEK
WedR & LRBEAMSE, BABOE AT L TOALLANBEEREEOA L LT,

BRERE, SAREC L 3ENREROBRELOFRAER T 3 O TSETE SRR OH
TRHEEETH B, -7, TNTOEHNEBRKIK> O TBRRRETE -T2, RBHS Ik
BRZLBATO 5O, WSO FRET 3 b ERBD £ 5 CHIRRICE O TH—%
HTERAREEET LD TH 5, :
PMRERE, 7MY YA X3ER, SEABOTML, BEN - yENEEOELEE LT
DIcHICE, IR, BIRBETE STV 5, MHRARE, GHABEONKLVESREROES
PREIR Za R & LA DBk ERARBREM L T3, FHER, 35308 3T THNT
LB LICHHARHIBLALEDRTV LD OHBRROER COLTZ TN EBRHREE L
THEAROARERT—7 & LTS, —F, REARREZ, HRRBORERTNTHEOFERREME
X LT B,

5.1 HEATRE
5.1.1 4l
TNTOHBNRIEAFBAIR T W CHHERRICENBBRERED = 7 7 » 7, 711,
BB XCMNOFRE BRTHEET 3,

5.1.2 EEREREHR
weE
BERTRERERICEOFTH LT~ 3,

@ HEr®

(6 ZE IR D
3 HEHE

1} i TR % e 4 3,

2) BB EDIEREITIL D,
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3) REBRI, 27V —kTRA LREKREZ 1290 EET 5,

4) RBERBBEZR TV -BHT B,

5 BBNERTIEELTHoARLEELRABRKTERICIDEET 5,
6) BOEEEZERREILVWEHTEREZLEL 5,

5.1.3 ~ U AiREEE
m e ©
E7BEBROEBLEFORMOTRER N5,
(2) HEATER
E S EHBIBUIRD %0
(8} HEAGE
N 2 — AREFOFHRCLDBREBRFCWOFITHE, (Ks—1 ZR)
(4} ERERERAL
EHBEBRLE /2L, Avs—fFnftd o— P RIEBRAT 3,
(6) fEMEIRE
1} Fafr# 120 SSA
RERHEE 2.6 X 10 Ace/sec
2) SEZEHRev b DS-312U
Eeli:a 10™ Torr
3 N LRREEN R
By -2 3 x 10 Acc/sec

i

5.2 WHEHEE
1 B @
F b)Y AR—hTORE - ENEGIK X2 WBEELOGEEHTT 50
2) HE®
TRTOEBKR
{3) HAEREE
K5 — 2 CHRSREE T RT. RBREEG, RIRBESRA ( 24B) LNMER ( 30B)D
2 OB NHRIBREERE, AEH2Im?®, IMERHE, AT 2 THWIhsREE
NEHBTEDDEHFT (0 ~10 kg /cm’s B/NEEE 0.05 kg /cm® g ) & EAEGEEMELD
fFonTn3, 5k, MER, ZRERRTITT D,
(4) BUTHH:
WRARER ~DORT R, RBEEDO 75 /VIRE > THN Y —%BET 5, KO
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Fi r vy REHBBIROWEENKEBEE 23 CEBTFRENZ DB oL LHRH LN

fo b v THEDT 3, AEFBERIROBE, RERESRE (24B) TM 30 0k 20 T

FdA b vy 50kgm, IHESEA ( 30B) TM 30 Huv b 28K THRIDAT i bvs 40 kgm

THb,

(5) HEREE:

) RREEGR, SRET 5. ChUE, HBEEFOHNNS D C LEIUBERORE T -
5 ERTBIHDTH 5,

2y REZEER, EHFEREERREREL T5,

3) RIEFEE, 5IEMEARBIRC W TRBHEBEETIO 0~ T0% € TE/E 2 BNE
B T0BOEHTS HEET 2, COBMKHEBXT ) —2%2F =7 L, ROTHERT
2 THRET 3. REMNENBRK R, BREEEND 0 ~80% % THEH% 2 EmEiE 80
FDIETTT 5 HHERET 5. LIRIESIRE &Mk,

4) WEREORE/EBRICTHEET 5 LA C BEE/GETICREET 5,

5) EHBREOWMBEOR L BRICTRR T3, 58, HEARcEWTHERE, B
BRTELNABREHOEEEEED 2 -0 BRGEESAOA VS —3, HEROBDEM
HlL#o LinL, NWHMEBHOBREREBBIRD w0y — i, MEBELbOZERL
1%

5.3 HEIEER
&M iE, RIBESOENHBN THREBERD bDEER T 5 /-0 ERAGK, BLUREH
THEHT L blE—FRHREER &R S0,
5.3.1 &5
(1) HRHEE
wHkHE, EAROLORERB DA, S, RERAO LDEERFMLoLENEN I FFLD
FRHCL 720 BO5 — 3 BRI BT d. chid, BHREOLDOK2VTH MY T A
ORERDRLZ ETARTOEEOFELHET LD TH 2,
(2) REHE
1) g
) BEAEFRIXA-T33EXH<4 707+ 74 ¥~ NBOLERETHEME (LT
SEM BT %) It X ANEHE ( R REESRM ) Ruskm (NHESRN) oR&R
BORE,
iD BEX#~v4207+ 54 ¥~ick? N, Mn, Fe, Cr, Si, Na, Oz, C, Zn, iT
DN T Do
2) Wim#sg
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[} &0 v EEM PMG— 2 BGBEHBHIC L S 1 7 o lifio#E,

i) BAEFHIXA-T33BXE<1707F 54 ¥— L XDAFER (RARESEA )
— b~ AEEH (RSN ) b /B Ni, Mn, Fe, Cr, 8i, Na, Oz, C Zn,
2T DM

5.3.2 §lEAR

1} § &
F Y UL R— RO ERRE T C BT 23 OMBNEE OZ L AR T 5,

(2) BRI
fERAD bORBERF[(MS 3787, BRHBLDG 250, READSORERSMH»HS
3 TEHREL Lizo B 6 — 4 i EEHEIAIE 2R3

(3) HERF DR
ABF ORI EETRES TRO JIS 6 5482 & Ui, i, HEBAIRBEN LicTRYE
LF v ZELUA RS Y FR—— i TEHL LT E L,

(4) HEHE '
HERFERTORRIEBRFCL2EH I+ 5 v 2AMUFHER W5 REREC X -7

40 40 40 —= 09

S LMY Y Fr—s
T LY

5.3.3 PE&HER

1 A #
SlERABRER L,

(2) SRHEEL
SR RERARO SORBESE, S, KEAOLORERBWHSZ NWTHFRET 6 7T,
F—a@To5Hr oI L7, B5 — 4 W HARERNE TR 7o
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6. & & & =B

6.1 HEgaE

AR, RERNROT~TOEAMMRIC SO TRELAA “FhbiTH, B, W
DUMBBE N BT 3 & 5 MR ERTH T CORTHRB, BREE/BIIR
1 BRA (O YT P )Y AEBERIC OV EBDR ARV DS EGHDOL IR bDBE
HIT DWW T o, » '

BIESBEL S LO~Y 9 4 ) — 2B, ERBOE/BIHIRIC 5\ TR LA bRHIE S
SIEETAN LY —2BHTNT2A6X10® Ace/secEl T TH - 12a

6.2 mRHER

REREBARGERENREROWHRR R, BERBOFEAL2H, EMEOFEAR1E, R
HEHEE 1 EOst 4 B> TEE L. BREFDENMERRE, ER 1I5CTCTHE—-1DEI71
BEGET ITHTHRL TS, BREENE, 407 kg /om’g TEIERO HAES14.08kg oty
T~ 0.01 kg /em’g EWET ThH - 7o o WREEORBIITERAD LT, ZAERDENIEEK
Biz, SR10CKTHG ~2 DL H3NREEBETITHTHRLTNS, BWEER, 398kg/
cm’g TEWERD BT /1T b~ 0.1 kg /em’g BVWEHTH - 7o HREORER, ELHAOL
14 OB BRE L ThEBREREECSL TRENRER O THRAICKEN LD
B 2 RAMRA 7 5 ¥ U K AMUBECEERADBMb - o DPR AR LI b0 LD
5, %% MEABMIKE, KENSTHOEE 14CRTR 6 — 3 0L SUREBET 135

cOTTHBILT VB, WEENE, 3.92kg/omig THIMEROREEIES 4.08 kg./cm’g it b~ 0.16kg
Jom® g B FEH Tk A5 B S FEHBIR OMEE ) & K237 BRI DRIBE, RMOL
TWiz, BEGE FHENRE, =8 13°CKTR6 — 4045 BRFART UATHE L TH 5,
BWRESL, 3.97kgcm® g TRUEMOBERAE S 4.08kg,/cm? g itk ~0.11ks‘em® g BV E
NTHot, 7, MUEAROERE EHBRRKEHET 2 LETERREVEREZ-TWS

(BB Eﬂ%ﬂﬁ@ﬁﬁﬁE?BWC,Eﬁ?~04@/dﬁg%h)%@@ﬁ%&ﬁ®ﬁ%
EZRABSHED > T,

PUAB RO REEARBROBASARIL, EHAKOIOBLURERAGDEL 1 H5 2 #lic
DWTERE L. EASKOEARIRIZ, BB 13CTKTHG6 -6 DL5LRERRETIIHTHE
%Lfbéowﬁﬁﬁmzmk@@ﬁg?@W%®&Mk@¢ﬁgaztbmﬁ&ﬂﬁ@/mﬁg
B - foo WRHBORER, T2MOLTO . REMFOENBIGRI, EiE 15CICTR6—
TOL>RAFBRTIONTHREL TV 3, BHENE, 3.01ke cm’g TREHOEREE T
H~0.08kg g EVENTH - /o BRHEORER, ERRKOEARBK &FKRCTEEED
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LT,

£6— 1| CHSHER BLUNMER OF/BIKRHARBERZRT. BRFEESHE
HBIRARIE, WINMGBIERO 22CIK B 1 3 WRRRE R LBV B T3 Uiz, BEES
B, BUREECIVBRUL (MERL - TEDOEEEBES ) LOREPKLELNL S, BX
REE OFENEBIRMER, 1 Y230 X — 750 TEE 22C L SEE LR BREBE 10~15
CTREG -5 KRTLICETORERENLETH 5, BEBLROHIET & BIFHOK
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K6—9~6—14(F, REARESLCEASONEOEMTOBRETT. =vsy, <V
Ay, 8k, vas, FAE, BROS-Z2 5 VIOBRS I, KERR, SRASKCHRE OF
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FIERBRORBRA &, EIBBEO R L D ARERGC OV TRERSZD» 5, EHRICD
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S -TWB, 0.2 AL, REARTES 40 kg mm* THF [BRBS L TH0 % TH 5,
[ ReEOLIGE, 558ke/ mm’ THIRBEH TS ¥ TH b, MUK HERERTES49.4
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PRHMEEER 13, REHMATEY 12.0 kg /mm? X 16°, #RRSEFEOTEEH 22.8 kg mn? X 10°T
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b 3 TTREk DR B, T D%, Zol, BEHOE, CRBORTHMAEEMY L TE HEN

H B0
T # T 50 MWSGTF OESHREBRENMEIR O, RS, BASRTHATh 2B 4EE

LT3, ChoDEERERIPOBONILRBETI LDELUTOBEDTH S, (L, L
L 7 EJIBERAR I, b‘ﬁ%‘é?ﬁﬁﬁ%@ﬁﬁﬁﬁt ELTHEALEW I EEFRE T )

(1} EHRSENBRBRROZHBRIEER, 2KFZANDOERBALERNNRC T S/ E=—s3y
w VB E D REEA R BEASTPTIT RO TENEE L1,

(2) Vv TEERERE LBV CTENERRERHE T B8, BREEFORFIRNOBIHER,
h L5 — DIGRIC & » TEFRE B0 & b 50 mm B HBBAEEA R IC$ 5 C &9
Ly

cn@,Eﬁﬁﬂﬁﬁﬁ%Lt%é@ﬁ@ﬁm%%ﬂﬁﬁﬁﬁﬁ@@%LTV&@%&M,
K2—-20CH (dd-THBE%N )0 NEL S THNUIKETETH 5, ( 50 MWSG

TF OMESFR, 20 mm 28 LHABEE THR LGSR » 7EEERE LLGHZIESE0,)
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(1) FRERHLBEDIRIR -
) BBEAR. XEAR. BARACHERORRRRERIVECENTRELL
# TR OHMAROEREHEL TR,
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Bam L CERT LA Y3 R— 600 /24 v I 20~ 625 D & 5 it —i LBt DA T
R LR OB WREHREMEOR OB LAV 3 2 E8HE L,

EABBROFG o0 TIE, BHb LRSS 5 BEILIC & > T3IHR S 288
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BIBERVRT LB ERBRK Y — 7 BORESRER & L TOE/BHBR O
~fo
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(2) ZHR - BESFONERENEBR S LCIRESRS I REENHRIROERFHIEET 27— 4
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BET37—45E0h, [HALw] ORSUBEICRI/IEETEMNTEELHLTVS,
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FHRERZTICH D, 50 MWSGTF O Gr, HBGr 0B R EARTHHEZVIZEE L
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FH4 -1 RREBDE/BEREZRER

Photo. 4 =1 Scene of exchange of rupture disk for evaporator (I)
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AR LE IR SRS L

EH4-2

isk for evaporator (I} after removal

Rupture d

.4-2

Photo

FE /I BRI E 5=

)

H4—-3 #EFa
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4—3

k for evaporator {I)

1S

The lower part of rupture d

Photo
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BEA—4  HIes) BT

Photo. 4 —4 Rupture disk for evaporator (O} at opening

SHA—5 ERBDEHBMKRESE

Photo. 4 =5 Rupture disk for evaporator (I) before clesning
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ABEAIR IR AR B RS

E&4-6

Rupture disk for superheater at opening

Photo. 4 — 6

8 B 7T BRAR e

BH4-7

Rupture disk for superheater before deaning

Photo. 4 — 7
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a0 (KEA), FRBEL, ARE Y70 (RERR), RIMEE 1, NRE

MoK & L
Er6—1 #HASMEAREBARORIAE 1 O RiEHE 100 m

Photo. 6 —1 Surface formation of rupture disk for evaporator {Il) at cutting position 1
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7M. 0 (EERK), FEE2, ARE +rrah0 (CKEASR), REGIE:?2, AXERE

i A woom &
EH6 -2 RRERITE/BKROEHRMAE 2 0EmEES

100pum

Photo. 6 —2 Surface formation of rupture disk for evaporator (I} at cutting position 2
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(RMEMM), RIIES, AXRMD

(REM&E), HFWMEES, ARE +v7aN0

7o 0

BT B

2 &

BT &

2 &

100um

EHR6~-3 HABME/IFHBAROIRIGIE 3 0 R

3

ion

t

ing posi

Surface formation of rupture disk for evaporator (I} at cutt

Photo, 6 — 3
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yr7okl (ERE), FERGE 1, SRE vy rafel  (FEA&), RIGEL, NRE

EE6 -4 ZBREBDE/IBEBRORRME 1 OXRmEHE

Photo. 6 —4 Surface formation of rupture disk for evaporator (II) at

cutting position 1
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#r7aN ]l (RS, BEAE?2, ARE el (FEAS), BEALE?2, AEE

EH6 -5 HAESMENREROHEIE 2 OREHER

Photo. 6 — 5 Surface formation of rupture disk for evaporator (I} at cutting

100m

position 2
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7Nl (EAG), FRAE3, AERE Fr7atel  (fEHE),

FRERALE 3, PRI

BH6 -6 EAEBMDEHBHROFKRGIE 3 ORI

Photo. 6 — 6 Surface formation of rupture disk for evaporator {I} at

cutting position 3



PNC-TN941 84-93

drFaNe 0 (GRIEAEG ), REGIE 1, H3FEE

Si Ka, Na Ka,

X 1000 2 REF B

Fe Ka; Cr Ka, Zn Ka,

BEG6 -7 HRREBIEHREARORIIE 1 ARTEI B0 2REER T

Photo. 6 — 7  Surfac formation analysis of outer side of rupture disk for evaporator (Il at cutting position 1
~36~36—
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Tk (REMS), RIGEL, AEE

Si Ka, Na Ka,

% 1000 27k ¥ &

Ni Kd,

Fe Ko, Cr Ka, Zn Ka,

BHEG -8 AREIBIES BB O RIRAE 1 AREIC & o 5 REER S WA

Photo. 6 — 8 Surfac formation analysis of inner side of rupture disk for evaporator (Il at cutting position 1

—37~38—
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7N 0 (RERT), WEAE2, AXE

Si Ka, Na Ka,

Fe K&, Cr Ka, Zn Kd,

EHG6 -9 RABMEHBEHRORRAE 2 4RI H T 5 R BT

Photo. 6 =9 Surfac formation analysis of outer side of rupture disk for evaporator (] at cutting position2

~39~40-
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Fr7ae 0  (GREEAR), HRGE2, AEE

X 1000 2 REFH ‘ xlboo # Ejzk #

Ni Ko,

Fe Ko, Cr Ko

BEE6—10 ERBMENFHBEORINE 2 NEEIC B 5 REHEMRK S @

Photo. 6 — 10 Surfac formation analysis of inner side of rupture disk for evaporator (Il at cutting position2

~41~42—
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FY N0 (REAR), HREMLE 3, AERE

%

Si Kd, Na Ka;

Cr Ka; Zn Ka,

BH6 — 11 RSB HBIRORENIE 3 A LTS 1 5 RITERE B
Photo. 6 — 11 Surfac formation analysis of outer side of rupture disk for evaporator () at cutting position3 -
—43~44—
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Fr7afe0  (REEAS), REUIE3, NEE

e

X 1000 2 REBF B

Ni Ka,

Cr Ka,

BHEG6-12 ERBMEIFARROFIAE 3 ARE ST 2 RERS &S0

Photo. 6 — 12 Surfac formation analysis of inner side of rupture disk for evaporator (H) at cutting position3
—45~46—
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FEHRG6 - 18 RRABMENBEBROFIAE 1 SAREIC B 5 REHE > T

Photo. 6 — 13  Surfac formation analysis of outer side of rupture disk for evaporator () at cutting position 1

~47~48—
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Hy 7ol (EAR), BREGREL, AXK

Na Kajg

Cr Ka,

EH6— 14 HERMEAFRKEORBLE 1 AREII B 5 BREAHG S B

Photo. 6 — 14  Surfac formation analysis of inner side of rupture disk for evaporator {II) at cutting position1

—49~50—
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20l

L& # |

=}
=
Go
j=
T

X 1000 Si Ka,

00 DREr B0l

g

Ni Ka;,

Fe Ka, CI‘ Kax Zn Ko,
BE6— 15 HREMEHRBIRO REE 2 AREIC B 0 5 REHR & @7

Photo. 6 — 15 Surface formation and analysis of outer side of rupture disk for evaporator (1) at cutting position2
—51~52—
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HyFatel  (ER&), WIMLE 2, AERH ‘ ‘ _— '

Cr Ko, Zn Ka,

HH6 — 16 KESDEIBEKIRKORIALE 2 AREIC B 2 REEREE EAOW

Photo. 6 — 16 Surface formation and analysis of inner side of rupture disk for evaporator (I} at cutting position 2
—53~54—
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BE6 17 RRESMEHNB AR OBRINTIE 3 SR B 1 5 REA & BAYT

Photo. 6 — 17 Surface formation and analysis of outer side of rupture disk for evaporator (I} at cutting position 3

—55~56—
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Fr 7Nl (RS, HEHRME3, AR

Si Ka, Na Kd;

Cr Ka,

EE6— 18 ERBMEHBIKKORRLE 8 MREICH ) 2REERM & HIHT

Photo. 6 — 18 Surface formation and analysis of inner side of rupture disk for evaporator (II) at cutting position3
! —57~58—
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]

( A & I MR D

& H

X400

X100

| A& @Ml D)

— &

X400

X100

i

AR FE AR 0 BA AR D M e AR %

Photo 6 — 19  Sectional formation of rupture disk for evaporator ()

EE6—19



]

— & { (R ME)

R AR C A& R )

X100 X400

X100

X400

BHE6— 20 FRFAMFMEBIHAT O B i

Photo 6 — 20 Sectional formation of rupture disk for evaporator(H)
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EO MWSCGTF BL U A U » EFIBHMR o H1

Table 2—1 Specification of rupture disks for 50 MWSGTF and Monju plant
7Ivb EASuIE | B TG 2 SR RSS2 51 RSty | Riss&se & AT
5 1982 1282 1983 % 1 AR RCEX AR C»

HREE O B|E B S| B R E| B & BE|Er BB a2 1%2212}?&'?’ 19&2 IE% R BB B B %I%ig%
4] 2K B B[R & B\K & ¥|K & 2|3 H |3 % ®|a E M3 ¥ HW|I w WW|F & |3 & m®m
AEEBER

ke /oot #WooT #1285 #0797 % 125 # L0 # 145 # 03 # ' 0.3 # 10 # 18 # 0.8
BB R E 7 +0 +0 +0 +0 +0.5 +0.55
(ﬁgﬁ,{ia 40 Zoes [ 49 Dggs | 40065 |40 lp6s | 3002 [B.0Z02 1.0 Ty Lo Iy 3.0 +0.3 3.0 0.3 1.5 £0.15
b el o=l )

T 470 505 476 5156 476 515 370 ~ EiE w & 469 505 H by
EHFHR| 7TV HR | TATYHR| FTATVYHR | Tt vrHz | P2 | Fod vy HFR BERH R EBEHR T HX | 7o rHR ERTA
MR D& 24B 18B 24B 24B 24B 24RB 28B 28B 26B 20B 26B

4 vazin A 3 kN A4 ain 4 vainw A4 vazn E=-7 _ . A4 Iz A4 vAGN A vazn
il " 750 750 750 750 600 600 | SUSSI6/AL | 77 @ AL 600 600 600
BEREOR 24B 18B 24B 24B 24B 24B 28B 28B 26B 20B 26B
# H & O 2% O O
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#3 -1 ENERRGEERRRH

Table3 —1 Operation period of rupture disks
HHORE R & #M H [eEtslin

£ % 80 & 19754 9H ~ 19784 9A 12387 H
# % & [ & 19784 11H 19834 1H 10138 H
£ £ & I S

& # & & 19788118 ~ 1983% 1A 10138 H
X MAEE (1) #* 19784 38 ~ 19824 12H 11476.5H
M#AEZ O *




#5—1 EARBRRRER

Tableb — 1

Test items of rupture disks

B BN R OE A7 OB K K

HERIHE B B #* £ 25 N #E &
. (1) (1) (Im (1) (1)
. XEHDRZ 5 v FE «F1{E - BB LOMND
ABERAR EECORR O O e e @) O
e s e %k B B ] N—
A BAERE & o % B BETEFERHRETWEORE:E Q. O O O
~ o oAiRE i@fﬁ LiFEABRBIRO © v k-~ DEEORHE o o o o
= B A
v = N F U YA —HGEE  EEBEZCK
W R R W HE KRR RO O O O O O O
. FEABMFIEDF M) O s X—sC LB EER
£ B & B’ HE DRESE O O
. - . F Y 7A=Y - BORE - EAIERFRICL
HoR R B R R R o omits X onmes ok © | © | ©
m x # R [ s O O

€6-78 TV6NL-ONd



#6 — 1 ESEHRIRSEERER
Table 6 —1 Burst test result of rupture disks
2 B E R 5 N
BALRES | MAGHERRES | BEEBL w25 W o
RD %% 2 N TR I AR %
(re/em’)) (e ke /et G)| T o) | (kg Semd)| (kg D) T’
40+0 4.08kg, £m*G at 22°C
®EE 35500 Laranc - | oao0r | s 405 |—003 | o7 | 100% | M
{I) 3.675-0.325 3.61kg, €m’G at 470°C
R B , ” 3.98 10 3.95 | -0.13| 32 v | L
(1)
w3 ” p 3.92 14 390 | —0.18 | 4.4 ” ” S {5 R 5
(m) :
& # oA » ” 3.97 13 3.95 |—0.13 | 3.2 ” ”
g | 10F05 3.00kg, 4m?G at 22°C
BESE | 1005 |atsr0C " 2.79 13 270 | -0.39 l125 ” ”
(I) 1254025 1.47ks€’G at 370°C
WA s ” ” 3.01 15 292 |—017 | 53 ” ” FAEH &
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#6—2 ISIEHABRER
Table 6 —2 Tension test result
E 5l iR X 0.2 %77 8 (e) 71 5RMHIRE) |
No. kg /mm?® kg /'mm’ % kg,/mm?3% 10°
% ) - 1 84.3 39.1 47.2 14.1
& KRB -2 78.3 39.2 54.0 12.0
G R - 3 775 418 47.2 9.8
* (E 1B) ( 80.2) ( 40.0) ( 49.4) (12.0)
REFEBID - 1 97.6 63.2 42.0 25.3
RFRHD -2 94.0 54.8 40.0 21.8
i #Z3EH ~ 3 94.6 57.0 441 21.6
= (F 1) ( 95.4) ( 583) ( 42.0) ( 23.0)
o BRI - 1 101.3 —~ 428 21.8
AFERI) -2 108.2 48.3 436 23.3
(ERA&EH )| (99.1) ( 55.8) ( 42.5) ( 22.8)
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#=6~-3 WHRRHERE
Table 6 —3 Hardness test result

ZRAEBM REAS Hy (300g)

wEds HH

Hyw (300g )

N b h 5 O B H(mm) Bl A 5 D B mm)
Yo 0.35 | 0.2 0 0.2 [ 035 035 | 02 0o | 02 | 035
1- 246 | 232 | 223| 223| 229 =204| 295| 304| 315| 302

Sy o2 | 246 252 | 245 | 252 | 250 | 290| 3157 312 315| 312
] 3 241 | 246 | 232 | 232| 245| 301| 309| 312| 307| 299
= 4 | 243 | 246 | 239 | 243 | 249 | 309| 314| 309 312| 314
| 51 249 | 243 | 243 | 243 | 245| 290] 315| 309 | 314 312
| (245) (244)] (236} (239)| (244)| (297 (310)] (309) (313)| (308)

1 290 | 278 | 280 | 204 | =285 | 328| 3281 328 | 311| 334

| 2| 205| 287 | 280 | 289 | 287 | 320| 323| 331| 315| 328
[ 305 | 295 | 291 | 297 | 294 | 325 326 331 | 326| 331
4| 4| 823 309 | 298| 309 | 311 | 326| 331| 326| 326| 328
| 5 305 | 301 | 287 | 287 | 204 | 328 | 328 328]| 320 315
Ty (300)| (294)] (289)| (295)| (294)] (325)| (327)| (329} (320)| (327)
NEE AEE | ARE A
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Table 7 —1 Comprison of characteristic of rupture disk
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(FEST) BixhTwaboihEohs, o 50 MWSG LA4H3 Na g 7
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Fig.2 —1 Diagram of pressure relief system
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H8— 1 BEEIFEESS7 v OESEBAR
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COENFHEBRE, REORDLONBESN, EHLSZ2VEHRERISD TELAOT
5V NCEASh TV 3. AERHE, SEOMRA, EHRBEOBRE, SEEIBEBURD LK
KOV TERERESDF b ¥ v o MBAARERREROKBRERATHA(2ILOHELLD
DTH 5o

1. BEEORSIRERT TV FTEBSNTHSENEBIROEE
(1) CRBRP (k)@

CRBRP OGS FHELS (DI#E, SG &LBE#R) v 2 7 A4lKBW TS, Evaporator ( P, EV
LHEER ) OHCIERE, Superheater (PlE&, SH L BEER ) O AOREICZNENBLERARD
S, EABIRUR (LI, RD L8855 ) PRESN55tETH 5, (HAI-12R) K- T,
RDi+ b Y v akkELEEBTH %, EHSHS RD X GEORFEHBEICETVT, Fike
Metal Products Inc. CHREENLLDTH S, MAI -2l ZDRRERT K&/ ¥y 7 )
VIBRF ATy OFEDF 4 A7 2WTHREN, ORI EV, SHEL18 THS, Hrhd
LRBEIRRDRY ¥ SR Y- VEBESH, TOVTTEYTVRT I v Iy — VEES
hd, COEEL, RDORBANBAERTELZLSIBEEINABDTHB, SGv =R
5 43 ASME , Secll —Divl, Class 1 RAMFEINTELBDTHSBA, Class ] KEE TS
LHBEIH - BYESHT VW3, BFI2EF R 71d, ASME Boiler and Pressure Vessel
Code Case 1508—1 (Profection Against Overpressure of Elevated Temperatuse
Components—Sectionll, Class[ ) DEHLFSKES < %UD’C"‘&)%O*

EIORDPLDF M) UL ) -2 2O 7 ¢ R/MICERD SR -2 77 TRIfH
BERHEND, i, FOEBMR Ty AR TEEBEN, ASME a- FicEdFWTREAS
E=F-END,

SH® RD R WRE /L, 325 psid( 2.24 Mpa ), 965°F( 518°C) T, EV i 325 psid
( 224MPa), T75°F( 413°C) TH 3. 2f, ASME 73— ¥ 5L ORFBER T 55 TH
o |

RD it fEH 2415 #1EHE Inconel 600 TH 5.

CORDBEESNAEBME, OUBREHSEEARICEE LIV, OnToRgTY,
BMWEICHT 3 IEEEN LY, OF 7 ) - THEFN TV S, @936°F(502°C) TORR

* Soc I, Class [ 7 — FORERR S 7F » T4 A DERAZEFELTHE L,
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O 455 CE#ERE NS,
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(3 Fermi ()®

KIAL -7 iC Fermi @ SG _t#% /R4 . RDEIAIEE SGEHD A N—- HREMTH 3. ©
Al-BiTHAIN/ARD #7579, 84F2 —#1L, H¥E®D Black, Sivalls & Brison, Inc. TH
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4 sALw (HE)
RD i3 ~— #rEHicBY oh, sIEMMERSNI#HETEE-> TS, EV, SH,
E%&@Ef&&ﬁ@?i@&ﬁ@"@gz)o

+owl®m ok E | #M H weEh EE | ANEH
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SH 20B 31 0.3kg/em® | 4 ¥ F 750 1.44 kg/emPg/ 505°C
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(55 BN-—350( @M
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HEZOHORMLTOMBETRS 54, i, LORECHMOEHETHHNEOMEEE L
TRBLEH B EHEZ LN,

(2) Interatom TOF b Y ¥ &— KR GREY

SNR—300 & ZIEE—DbOMI6EFASIN ( RAI-1 BB ) THORTLEKFR—FY ¥
7 oE &8N, BB T o -Shic, PO 100 TH- . XEG)ICIE RDBERED
RS 5 PN SR TV S8, 21~24bar TH 3.

* AL o BRI TH, INASBOHEFEICI 1.5 £ 0.15kgénf, 2/-EV, SH, [WMEBRLEMER
47350600 ThHd, '
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(8) Fermi SGTOF r 1 94— KRGFH®

19624E 11 A 30 ENe 1 SGiT 7+ M U v ADFHIRS N, + Y v LT5R « @KERSBRIG S0,
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i RDAHZE L, SGREBMCEES N, ) — 7 8BNS XOHhY - 7BETH -1,

4) SWAT—-1BXIUSWAT-3 TO+ b ) ¥ L —KRIGEER

SWAT—1 T 8" B LU5” OFIREMER SN, 47 RIEAEATIDN, RD OEEHRE
BEITFTh - o

SWAT-3 CHEHEN TS RD OHEEREAI-4IRT. EVEBV TR Run—1, 2%°T
Ry 7V v 7B+ 4 7 &0 ERSH, Run—3 LRI, SERBICEE sz, Zhid,
Run—2 HRERTRD OARFELRO (40LRE ) HiFA L, RD OBMTHEREICERN bichioi
HTH B

i, TORELBOORRICELUTOEHANEEL SN TV S,

1) F Y9 a—KRIEEICH Y 9 L8RD KEHR L TRE—TIHESRG LD, BEBETH

w2 )T L,

2) 73 VVDERE, 5L, HBREIORDIREREMHD, EET v 7V ¥ I L.

Run—3~Run—6 CHEAENAIIERRDICBVWTELTEL2BOTH - 1.

(5) BN —350 SG TOF b ) ¥ & — KE "

BN—350 No.6 SG TREL T, U — 7 BIEHK 5 BRICKR S v 72 FETHRGL , £ OK
DRI AN HZAENH2.5kE /edic LR L. EERES R FLGEETESHL, BRI
RDEH, £ 7Y o 7HEO—EOFREEENIFEHL /.

5%, BRIovAR31EL, V-2 LREKERIZ 300 ~500k8Th - 7,

3. BERD O
1) WRAH=XA

ZERD ERAI-1LCRTY, Zofiic, SNR-300 TEESHTY3E, Fermi SGTHE
BahiBhs5,

513E% ( Prebulged disk ) T, EASMEMA b3 &7 1 2 7 T RISHSE &,
MRIOSEBSIKET B S, BOBVBAPORY, TASRKICLD S LIS NE LT
BIOIEE 2. f-> THEENIEERE COMB ORI ITRET 5.

RSy 7 ) v /BTR, EASNNECMLbh, ZOMBEHRTRES Ny 27 ) v IE
FCET 2 ERBRIC L VRE LB T 5. #-TF 4 27 HiMERT3IGNREREN L
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LiL, ACEEANy 7 ) ¥ 2 BTh+ 4 74+ & (CRBRPetc) & SNROBIAH B, +4 7
HE0BAR, KELT, +41 7EROBL20EENE, EARXAHEOTEAIKL - T,
P0BPNE. H-T, RECKOFENINE VESE, TLHEOIT3-DREEENOK
EOESBBHEELELD T ENS B,

1%, VThOBEHEHDEEBRANBE AT, BETR, EREREEAVT
R~y 7 ) v S ROBEINE bRIFShTO 59, |

RF oy FA—~BF R (Belleville spring ) TXAONHSEBD T 2 7 ZERL, #F
FEHCETEE P IVDLICEE, Hy ¥ —TUHFSNE, f>T, ~ADPHBEHER
4 5.

YTEVRIR, F4R7WMbAMELS YBXATOEH, BEEICET S & v hE
Brad, F4R7HE— bBHEEKREN, ¥4 2 7HBHEOT 5. 7272, T4 2 7ADIERD
HEDT, IGEEENS ERICHE~NTIO~25msec BN EEDN TV S,

(2) RDBIDEE

Interatom @+ b 1 v A—KKIGERIC Lhi, BINATIK L TREE <y 2 ) v 7BIRY
CRATVS EVSEREETV LY, RAIS, Uk z0EBERYT, HAI-BERERD b
DT, + b ) A —KREOTMBEA VR EAY 7 ¥ FESOMFERLESDOTH S,
RD OB E S 1320bar THAH, %Ok 1.35 msec TESHIHTV 3. FHFRARE L
RD OE#ELRICANS &, 120 bar THET LTV 5.

BIAI-14i33[IEROBA T, 14msec ROMEMIISAMICE LB RD HHE LTV 3,

B B A

WHEOED, MOBENT, BLOERIBOLNTV S,

TR LT, FAI-I5OBEAEONTED, KiEsy 2 ) Y FEBENTHEELT
WA,

LirL, BB TS, Fermi SGTHEME AL RD &, KA O RD ORBRROHER L
AEEDR P EVSEZRAY, %20\ 13SCTI T 6060 B EEROREABRT, BB
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) BEENWBEES

RD OBREOMSD 543 &, EEET/ WREASKEVEE, /BH55E51 5.
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2 7 %513EH ( DR) -80%, TH 3.
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SIRMR REBOWAMICEESH D, DERESBEVLVSIREE G0N, BEICHDOTS
EVIRPRMEHL, H-T, AN-HREETE3CGODF M UL~ KRIEREDL ST, ES
ZHPLENO Z PP EHSTRBEERE, FAEREMETZE0I 2 Y » FEFLTHS,
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BHEBLEVIREAESL->TWVD,
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Table AT-1 Reversed buckling discs in steam generator
operation and for SNR-300 reactor plant

Nom. Rupture Sodium Disc Operating Number of
Diam. pressure temp. material time dises
[mm] [bar]" [°cl * [h]**
KNK reactor with 2 250 20 200-520 1.4961 26000 4
tube-in-tube steam 150 20 200~520 1.4961 26000 2
generators 150 9.5 200-340 1.4571 7000 2
Life-time test KNK - 250 20 540 1.4961 22500 3
50MW loop Hengelo 250 20 200-525 1.4541 7300 max 8
SNR-300 steam 150 17 200-520 1.4980 - 36
generators
(Sodium-water 150 17/20 200-450 1.4961 - 16
reaction tests) ( ) (17/20 ( ) (1.4980) =) (16)
% for explanation of German material number see Table AI-2

*k on August 1974
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Table AI-2 Compositions of Disc Materials (Guide Analysis)

German

identifi- ¢ Cr Mo Ni v T4, Nb M P s si Al
- % % % % % 7 % % % % 7 7

cation

1.4541 <0.08 17-19 9-11 5.0 min <2 <0.02 <0.02 <1

1.4961 <0.06 15-17 12-14 <1.2 1-1.5 <0.02 <0.02 0.3-0.6

1.4571 <0.08 16.5-18.5 2-2.5 10.5-12.5 5.0 min <2 <0.02 <0.02 <1

1.4980 <0.03 15 1.25 26 0.25 2.1 1.5 <0.02 <0.01L  0.04 0.20

€6-¥8 TV6NL-ONd
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Table AI-3 Comparison of Pretest Transwrap Predictions with

TEST DESCREPTION
Test Number

Date Test Conducted
Rupture Simulation

Test Cbjective

Rupture Location

Sodium Condition at
Leak Site

Temperature/Pressure
Water Side Conditions
Inlet/Outlet Pressure
Inlet/Outlet Temperature
Phase at Leak Site
REACTION ZONE PARAMETER
Peak Bubble Pressure MPa
Peak Bubble Temp. °¢

Steady State Water
Injection Rate kg/s

ACOUSTIC PRESSURE OSCILLA-
TTON FREQUENCY, Hz

RELIEF 5YS. RESPONSE PARA~
METER

RD responge time, upper/
lower ms

Area of Rupture Disc Opening,
upper/lower %

Peak Slug Velocity upper/
lower, n/s

SWR-1
24 July 1976

1 DEG break in evaporator

Close coupled to relief
aystem te mininize poten-

tial damage for initial test

1470mm above lower tube-
aheet

313°C/.84 WpPa

13.2/13.0 ¥Pa

290/328°C

subcooled water

PREDICTED MEASURED
2.90() 2.90

1338 815

1.8 1.1

20 19

30/3.5 T 28
1007100 () /45
1.4/27.4 (c)/36

SWR-2
10 December 1976

1 DEG break in evaporat-
or

Vertical section mid-
span leak to minimize
structure effects on

bubble formation and

groyth

G310mm above lower
tubesheet

331°C/.56 MPa

12.8/12.2 MPa

281/328°C

subcooled water
PREDICTED MEASURED
2,76 2.83(3.59) (&
1338 967

2,0 1.1

24 20

26/6 24.4/4.0
100/100 27/85
6.1/24 9.1/24

SWR~3
1 April 1977

1 DEG break in evapo-.

rator
Hockey stick

ation to simulate most
probable leak site

45mm from upper

tubesheet

427°¢/ .80 MPa

13.5/13.1 ¥Pa

295/343°C

subecooled water
PREDICTED MEASURED
4,69 2.55

1338 913

4.5 3.6

(b} (b)

20/14 18.1/13.1
100/100 25/53
28722 8.8/15

leak loc—

LLTR Test Performance

SWR—4
1 July 1977

1 DEG breask in super-

heater

Compare effect of
steam with initial
liquid water in-

jection

45mm from upper tube-

sheet

427°C/.61 MPa

13.1/13.2 MPa

352/331°¢C

superheated steam
PREDICTED MEASURED
4.00 2,28
1093 793

1.8 1.9

(b (b)
22.5/(d) 20/ (d)
100/ (q} 20/(d)
18/(d) 12/

SWR~5
9 August 1977

1 DEG break with inert
gas

Couwpare effects of non—
reactive fluid with
steam

45mm from upper tubesheet

430°C/.62 MPa

13.2/13.1 MPa

263/285°C

inert gas (nitrogen)
PREDICTED(a)MEASURED
3.17 2.14

300 427(Na Temp.)
1.8 1.8

{B) ()

20.5/(d) 25/(d}

100/ (d) 30/(d)

1417 (d) 141/¢a)

(a) These predictions were based on a pseudo steam flow in that steam properties were used for the gas in- the bubble,
but all effects of the chemical reaction were artificially set to zero.

(b} The acoustic phenomena predictions and measurements for the tests with the break site in the "hockey stick" region
indicate that the phenomena are more complex tham for breaks in the vertical region.

{c) Upper rupture disc yielded at 28ms after the break but the knife blade device falled to rupture the disc thus blocking
flow through the upper relief line.

{d) Lower rupture disc was blanked off after solid reaction products accumulated in the lower end of the MSG so that flow
through the lower relief line would have been severely restricted.

(e) Average of P610 and P61l for the peak of the initfal ~ 1.3ms portion of the pressure spike.
(f) Post-test evaluation and re-snalysis with TRANSWRAP gave a revised value of 3.18 MPa (470 psia).

€6-¥8 TV6NL-ONd
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FAI-4 SWAT-3TEALZRD

Run—3 ~ 6 {EH Run—1, 2 T{#EH
A - A RIS (B BS&B #:
- = | 3B RB—90-7R 300 ANSI
(VoR—t, #miptds) (Rpy ) w72 FA4 72y D)
F 4 RIE $300 (12 B) $300 (12B)
Fa2AIHE SUS 316 Inconel 750
BRI BMBED 3.0kg/cm’ +10g5 % 3.0kg/cm® = 6 %
B OH R E 485 °C 515 °C
v - n ik F& KA F VT
A 920 kg/em*G, 535 °C
#) B 7.5 % TH- 1
BAl-1
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ASME SECII
ND-7527-ND-7611

of the main valve. These divergences are caused by the
unavoidable time lapses between the operation of the
two components and by the magnitude of the system
service pressure loadings during these time lapses.

ND-7530 POWER ACTUATED PRESSURE
LIEF VALVES
‘ND-7531 Use

Power actuated pressure relief valves, which depend
upon an external energy source such as electrical,
pneumatic, or hydraulic systems and which respond to
signals from pressure or temperature sensing devices,
may be used provided the requirements of this
subsubarticle are met.

ND-7532

At least two valves shall be used to contribute to the
required relieving capacity.

Minimuz: Roquired Number

ND-7533  Sensors and Controls

{a) The senso.3, controls, and external energy
sc arces for valve operation shall have redundance and
independence at least equal to that required for the
control and safety protection systems associated with
the system.

{b) The relief valve and its auxiliary devices treated
as a combination shall comply with the following
requirements.

(1) The valve opening pressure shall be con-
trolled within a tolerance as specified in ND-7512.2 of
the set pressure when the automatic control is in use.

(2) The valve blowdown shall be controlled to a
pressute not lower than that specified in the valve
Design Specification (NCA-3250).

ND-7534  Relieving Capacity

ND-7534.1 System Upset Conditions, For system
upset conditions, the relieving capacity with which
these valves are credited shall be not more than:

(a) the stamped releving capacity of the smaller
one when two valves are installed;

(b} one-half of the total stamped relieving capacity
when three or more valves are installed.

ND-7335 Response Time

In systems protected by power operated pressure
relief valves, consideraticn shall be given to the time

ffex— 1 ESREHARICB 3 58k

SECTION III, DIVISION 1 — SUBSECTION ND

lapse between the signal to open and achieving the
fully opened position and to the time lapse between
the signal to close and achieving the fully closed
position.

ND-7540 SAFETY AND SAFETY RELIEF
VALVES WITH AUXILIARY
ACTUATING DEVICES

ND-7541  Use

Safety and safety relief valves with auxiliary actuat-
ing devices which operate independently of the spring
loading of the valve may be used provided the
requirements of ND-7510 are met except as modified
by this subsubarticle.

ND-7542

{a) The construction shall be such that the valve ~
opens automatically by direct action of the fluid at a

Construction and Design

_pressure not higher than the safety valve set pressure

and relieves at the rated relieving capacity in the event
of failure of any essential part of the valve’s auxiliary
devices. ) '

(b) The design of the auxiliary actuating device
shall be such that the s-fety valve will not be
prevented from operating as defined in ND-7510 when
the auxiliary actuating device is de-energized.

ND-7¢00 REQUIREMENTS FOR
NONRECLOSING PRESSURE
RELIEF DEVICES ‘

ND-761¢ GENERAL REQUIREMENTS

ND-7611 Use of Rupture Disk Devices

Rupture disk devices certified in accordance with
ND-7720 and ND-7750 are s:hjzct to the following.

{a) Rupture disk devices may be used as the sole
pressure relief device for services where release of the
contents of the protected system is acceptable to the
enforcement authority having jurisdiction at the nu-
clear power plant site.

{b) Rupture disk devices may be used on the inlet
side of pressure relief valves only when such valves are
of thie full bore® type (ND-7623).

104 pressure relicf valve which has no protrusions in the bore and

wherein the valve disk lifts to an extent sufficicat for the minimum

area, at any section at or below the body seat, to become the
comtroiling orifice.
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ND-7000 — OVERPRESSURE PROTECTION

{c) Rupture disk devices may be used in conjunc-
tion with pressure relief valves on the outlet side (ND-
7624).

ND-7612 Bursting Tolerance

The bursting tolerance at the specified tempera-
ture!t shall not exceed 5% from the stamped burst-
ing pressure as established by the rules of ND-7613,
unless other values have been established in the
Design Specifications.

ND-7613 Tests to Establish Disk Burst

Pressure

The stamped bursting pressure within the manufac-
turing design range,’® at the specified disk tempera-
ture, shall be derived by one of the following methods.
All the tests of disks for a given lot shall be made in a
holder of the same form and dimensions as that with
which the disk is to be used. _

{a) At least two sample rupture disks from each lot
of rupture disks'® shall be burst at the specified disk
temperature to verify that the stamped bursting
pressure falls within the manufacturing design range.
If the specified disk temperature is not room tempera-
ture, at least one additional disk shall be burst at room
temperature, The stamped rating at the specified disk
temperature shall be the average of the bursts at
specified disk temperature.

() At least four sample rupture disks, but not less
than 5%, from each lot of rupture disks, shall be burst
at four different temperatures. The test shall be
distributed over the applicable temperature range for
which the disk will be used. This data shall be used to
establish a smooth curve of bursting pressure versus
temperature for the lot of disks. No point (burst
pressure) shall fall more than 3% from the curve. The
stamped rating at the specified disk temperature shall
be interpolated from this curve.

{¢) For various types of disks and test procedures
where it can be shown that the data will plot a smooth

NThe specified disk temperature supplied to the rupture disk
‘manufacturer shall be tl.e expected temperature of the disk when
" the disk is expected to rupture.

The manufacturing design range is a range of pressure within
which the average burst pressure of test disks must fall to be
acceptable for a particular requirement as agreed upon between the
rupiure disk manufacturer and the vser or user's agent. The disk
will be marked at the average burst pressure of afl test disks.

A lot of rupture disks are those disks manufactured of material &t
one time, of the same size, thickness, type, heat, and manufactur-
ing process including heat treatment.

ND-7611-ND-7623

curve and no point (burst pressure) falls more than
3% from the curve, a series of four or more bursts can
be made on one lot of disks at the specified disk
temperature. The required parameters taken from the
curve may be used to manufacture the disk.

ND-7614 Burst Pressure in Relation to
Pressure Relief Val e Set Pressure

_The burst pressure of a rupture disk may be either
lower or higher than the set pressure of the associated
pressure relief valve, but in no case shall the rupture
disk burst pressure and valve s:t pressure be such that
the total accumulated pressure during full capacity
relief exceeds the permitted limit (ND-74C0).

ND-7615  Specified Burst Pressure in Relation

to Stamped Burst Pressure

The specified burst pressure of a rupture disk shall
be based on the stamped burst pressure as determined
by the rules of ND-7613.

ND-7620
ND-7821

INSTALLATION REQUIREMENTS
Provisions for Venting or Draining

The space between the rupture disk and the
associated pressure relief valve shall be vented and/or
draired. This space shall be provided with means to
monitor its internal pressure during service periods.

ND-7622 System Obstructions

Piping and other components dcwastream of the
rupture Jisk shall be so arranged or be of such a
design that no obstruction can be caused nor the
function of a pressure relief valve be impaired by the
release of the rupture disk material inté the system.

ND-7623 Rupture Disk Devices at the Inlet

Side of Pressure Relief Valves

A rupture disk device may be installed at the inlet
side of a pressure relief valve if the provisions of (a)
through (c) below are met.

(a) The combination of the pres-ire relief valve and
the rupture disk device capacity shall meet the
requirements of ND-7300.

{b) The stamped burst cressure at the = secified disk
temperature of the rvpture disk does not exceed the
limits of ND-7400.

fc) The opening provided through the rupture disk
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401 4.0} |0.965 0.958 | 0.954|0.93410.915 |0.894 | 0.875 | 0.857 | 0.841 {0.826 0.813 |0.799 |0.787 | 0.775 | 0.763 [0.755 | 0.744 | 0.735 |0.725 | 0.715 | 0.705 | 0.696 | 0.688 | 0.680
50{ 50} 0966 0.955|0.953 | 0.927 |0.904 | 0.884 | 0.865 | 0.848 0.832 [ 0.817 |0.803 |0.790 | 0.778 0.766 [0.755 | 0.747 | 0.787 |0.723 | 0.717 | 0.708 |0.697 | 0.689 | 0.681
60{ 6.0} |0.968 0.962| 0.953 | 0.941 |0.911 | 0.891 | 0.872|0.854 | 0.838 [ 0.822 |0.808 {0.794 }0.781 { 0.769 [0.758 | 0.747 0.739 |0.729 [ 0.719}0.710 |0.698 | 0.690 | 0.682
70{ 7.0} 0971 0.958 | 0.954 {0.924|0.901| 0.881 | 0.861 |0.844 | 0.827 [0.812 |0.798 ]0.785| 0.772 |0.761 | 0.749 | 0.739 [0.731 | 0.721 | 0.708 | 0.702 [0.691 |0.663
80{ 8.0} |0.975 0.967 | 0.956 [0.937|0.912| 0.888 | 0.868 |0.850 | 0.833 [0.817 {0.802 [0.789 | 0.776 }0.763 |0.762 | 0.741 |0.731 } 0.719{0.710 [0.701 | 0.692 | 0.684
90{ 9.0} |0.980 0.962 0.957| 0.926| 0.897 | 0.876 {0.856 | 0.838 {0.822 {0.807 [0.792} 0.779 |0.766 | 0.754 | 0.748 |0.733]0.722 [0.711 [0.702 [0.693 {0.685
100{10.0} |0.986 0.971 |0.961 | 0.936| 0.909 | 0.883 |0.863 | 0.844 {0.827 [0.811 [0.7960.782 |0.769 {0.757 | 0.745 [0.735| 0.724 [0.712 | 0.703 [ 0.695 | 0.686
120{12.0} [0.999 0.975 | 0.964/ 0.926| 0.903 |0.876 | 0.857 |0.838 |0.818 |0.805 | 0.789 |0.77510.762 | 0.750 |0.739 | 0.728 |0.718 | 0.706 {0.697 (0.688
140{14.0} |1.016 1,002 | 0.980 0.956 | 0.920 |0.893 | 0.868 [0.846 [0.828 |0.811 | 0.797 |0.782 |0.768 {0.755 0.743 | 0.732 | 0.721 |0.711 |0.699 | 0.691
160{16.0} |1.036 1.000{ 0.988 | 0.942 |0.907 | 0.883 |0.858 |0.838 | 0.819 | 0.803 |0.787 |0.774 |0.760 |0.748 | 0.736 | 0.725 [0.714 [0.704 | 0.693
180{18.0} |1.063 1.038| 1.004 | 0.972 |0.929 |0.895 |0.873 |0.848 | 0.828 | 0.810 |0.794 |0.779 |0.766 |0.752 | 0.7400.728 [0.717 0.707 |0.697
200{20.0} | 1.094 1.028]1.006 [0.953 |0.914 ]0.885 | 0.861 | 0.835 0.818 |0.801 {0.786 |0.770 | 0.757 | 0.744 |0.732 |0.720 {0.710 [0.700
220{22.0} |1128 1.072] 1.033 |0.982 10.932 0.900 |0.872 |0.849 | 0.827 |0.808 |0.793 |0.777 | 0.761 | 0.749 | 0.736 [ 0.724 | 0.713 j0.702
240 {24.0} 1.050 |1.016 |0.958 |0.915 |0.885 | 0.861 | 0.837 |0.815 | 0.797 |0.783 | 0.766 | 0.752 [0.740 |0.727 | 0.716 [0.705
260{26.0} 1.009 | 1.055 |0.082 (0.935 |0.299 |0.871 | 0.848 |0.825 {0.804 | 0.786 10.772 | 0.756 1 0.741 [0.731 | 0.718 [0.708
280{28.0} 1.167 |1.096 | 1.013 [0.956 |0.923 |0.883 | 0.853 |0.834 [0.811 |0.793 |0.776 | 0.762 | 0.747 [0.735 }0.720 [0.710
300 {30.0} 1.132 | 1.047 |0.977 |0.931 |0.895 | 0.867 |0.838 |0.821 |0.799 |0.781 | 0.763 | 0.753 | 0.735 | 0.724 (0.715
320{32.0} 1.169 [ 1.089 |1.009 |0.952 |0.008 | 0.877 |0.849 |0.824 |0.805 |0.787 | 0.770 | 0.753 | 0.742 [0.729 | 0.714

# F COROEHLBEOPEOME, WHECE > THRT 2,

€6-V8 TV6NL-ONd
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k=22 Cmax =307
—£x=20, C'max=2.98
30 £=19, C'max=2.93
T &= 1.8, C’'max =2.88
—— £=17,Cmax=2.83
£=1.6, Cmax=277
——— £=15,C'max=2.71
£=14, C’max=.2.65
£=13, C’'max=2.58
05 = £=12, Cmax=251
k=11, C’'max=243
£=1.0, C’'max=2.35
%
&
C’ 20—
1.5 —
1.0 | | | | | | |

0.3 0.4 0.5 0.6 Q.7
A b po” Dy (kgf Sem?)

ARl & &p,/'pic KBHFHEHC
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1.

2,
&
(1)
(2)
(3)
4)
(1)

(2)

(3

B & BREARLEEOHEHER

HRAMEE COWEBER, BEREARLEEORHERICOVWTRET 5.

ERAE—MHR RicLs.

BERRNLELEB G, ENFRORERZSESE L L THBXALLfF LHHLTERT ST
BT&E L, BREAZLEBR, KOBSIERTOBL.
HARZLATRERTERVWL I HBHEEN LROBELBDHE L&,

BERREIC L OREVHREL O XR TARGEVEE L, BRENCHT ZHoR2%
BEOFBEETET s B8 WiHB & &,

HEPLELRE,LOABT SHEDRAMSTFENTV LS,
BRECHORFBIKENTS & .

BREHHEHEENBBOREHRESN R L5,

FEHE#RE, JIS B 8243 ( EANBHOME) D 15.11L K >T, TORETAEND 1145
(KRB ERBOASMERZI ZHETS L2 ) 2HABVEA B THEORE LE%
BHTE A RLEBELRTATLICHE TS,

WRHRZL2EBE R, RERHENTRELBREESETHILEHTES, LL, 0
BEBHENCEFEELDHEOT, ENFRORE LEREEN» SWBMROEOFEE
DG ECEHERERBRES LT HLELD B,

WREALRSERR, —BEHHTHERBLEZEDILETERVOTEEZRHNT ST =F

LB, Lch-> THERRZEEER Y 2R2EE L LTHRET BT, TAMAR
AEICfEgrg 3 L&V K S o, EEAE, EEEN, BRROWERRELEZRL T,
IR BESOBEEND 1.1~ 2. 0f5SOENEREWHIN LTS5, TOIWH, ZDXD
BWEABBRETSOEEREND 1.1 ~ 2 0{E0ENEREHFERNET2ENBTERETLH
BhRDB.

7, COBPGEESREE LTRHOFE, REERME NS5, BHichE®EM () b
HHOT, BRRARLEBN UKL IRLEBELERTIHE4E, HEROWEREZMR
T AHBEES ) RUFEREE (°) 28RS 268N D 5,

& MEERSE, B0, EHMEECRESP b4 U SRIE FRAMBIERZHME D 5,
BRI, FEMeBROFERICBY 35 IRLNEREFRESTRECEER L LTHFEh 3,
L7t~ T, BUERERENRR S & i BEEHIRER 0 TRER OBREBRE RS T DHEAN

KA-7ck&, 20wy b2ABEL, TOHABRBEROVIGEL LNEBEMROREWAIEN LT
%o
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EBEERD L, BAEREERECERN » T OBBHAERESHT LEAZEZY
TRELETHEE SE,
HEFEHO—FIZHBER 1 IKRT,
MEER] BEREELEHEEE

WEROWRE B oE &
kgf/ em? + { kgf/cm?) — (kgf/cm?)
0.176 ~ 0.246 0.070 0.070
0.281~ 0.422 0.141 0.070
0.43 ~ 0.70 0.176 0.105
0.77 ~ 1.13 0.211 0.141
1.20 ~ 1.76 0.281 0.141
1.83 ~ 2.81 0.352 0.211
2.83 ~ 4,57 0.422 0.281
4,64 ~ 7,03 0.633 0.352
7.10 ~10.55 0.844 0.422
10.62 ~ 14,06 1.125 0.633
14,14 ~24.61 1.617 0.844
24,68 ~35.16 2.11 1.0565
35.23 KL E 6 % 3%

L, BInESERERETATRITGHEECTVHOTREL, TRBEEIRER
BAZERLTTARESEVHDTHEN, ZOHREAEANESD 1 DFEFICLIHDREHRREID
FEZEREZILTHEEST 25, NidBERE LTHERES LOBEZORRITL ~TEIET S C
FEii5,

COFBENEEREREC ST, BEEOREENMSET T30 LEECEELRIFT C &1L
HHTEAENTH-T, LECHAREROESN, ARDOHARSEOENEWV I,
C)FBRELIFEENLUTOERN TSN T, WEESEREIER iRt X B HHTE 3
BEROBEERVS,
4, KR I & FnFOEREER, kRicks,
(1) sy RRNEEECEE L HERATLEBERO OEFEHT S,

(2 THRMOF vy EPEREORITE, F2 47y PEAVEL,

5. % B
5.1 BEOEE BBRARLEEAGERET S/ IRLR LA LTRET 3oL
T, ENHHEEOEREN, KEORTRUEEERAHLEAERLT, ZOBAEE
BRT 3.
1) BRRRLAEELYERET 254
(a) 2 EOWBRRELEBALINCHE LT, EDHLMONT BH8E, LOFOEE
B, BEEOFERNH LRMEET5 (WEER1 ).
(b 2 EORBRRELBELEICRET 5HAE, LOTMICENERIRO® LS4
WONY 3 (HESE2 ).
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MEHER 1 WFIREERL LSS MEER 2 BEIIRERRATLESR

(2) RefiHHLTRETIHE

{a)

BREARLEBEEREHF LUFICRET 5553, F4ORIBLEOMT, EEH
ZEOMEORH LB L& T5 (HMEBERS ).

(b) WREAREEBEZZLADOALMICESICRET 3BEI], TOPREIKENERITR

(c)

Uk LEZRO N0 E7E 6730,

L OBETOPHOERE, EHEPAEEORERBLREZRET 55811555

REFOEMIEELERITTHIOTH->TRELHO (HBERL ).
BEEAREEBELLL2FOHOMNICETICHET 5581, FROZBICEKRECE
K—ELERE LEAPB NS L5 EEET, o, ENBEHREEOLE LT 5RH
LEEREITHRANORERERVEBENERLEV(SERS ).
WAL EEBEERLHF L EHICEE L, BICMOWER-\ELER ICIEFICE D £
I B35AE, BEFIHERLDEREHOD LEWIEFIHEIREHRES 5 &, HIIHRR
RMNHOEARETICERT L, B> T2EE KRS, ToRECENMBERS
e, BHMRSHR T LLL>TENEREBILT 2 E05TE2 (HE
ER6RUT Do

MEERS Refh iz fMEER4 ZT2&FLEF “ADH"
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MiEER 5 MHRER 6 MEER 7
LeFrEd dog” e LT AOR " Zefr e < HOf "

W £ WEEN]OLSKRLKEOADMIIEDHERD BIEEE, RICLOVBEFERORHICL S,

(4)

(5)
(6)

(7

(1) ENESEERE (BHNMEHBEERENS) OBAEZRI 3EAEHE, LoHo@ml
BRshd, 270, BMEIZABEERSE 1429 5 (K4 5 RUEHNEREZ2HUS
B 3BRIZOWT) KL D 2HELORLEREMA, ThOHREEIEELEVE D KER
ERGIBESZRED O B,

(2} BEXFREMEOBREZY AENERG, BWNMES ABHBERERE SRS (—BEE
A 2 ARZIRAN ) 124220704 ik > CHERARSEBOFEASEYD SA TRV 305, Eicebd
LTBL LHIEEMAI SHTH S,

@) oy, BERESOEBAEZISL0R, TOHEIL B,

REDOHHE BFEROZEOHER, Kickd,

AN LLERIE, EAEREBSIGIEL THOUNY, oRMicEBROER LS LD
NEBENESRBV L, |
BHRRAEZLEEORIAE L, HEBCRLTRETHRBYERE TR 350 EBFR%E
BRI SN,
BEEARLSEBEOBIMEIL, BT3B 2EY, BENT, »OEVEETEAX
RERIGH~FE LS5 T 5,
BR|INEZLZELNONTE LS, BRIV FAEZEI RV I KBS OZ B4 &
e 3.

HERAZLEEBEORMEONERIL, BEEFSIBELTIREERUEET 5.
BEERZEZEBORMEIR, Fr v, MKEENLEZB2hMEH 28K, FLY
HEEJ|IT RSN,

QEEL EOBREARLZEEEOHNELLE L TEEEADO~y 7], +RRBKRHBLERD
BOTHHARRELR O, L, BRETBEKERRIG LTV REREES 1 X
REHLTRELRL,
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(8)

9

10
an

WIS, BRCHRERUZBETE AABKROAY, o, BERRUOHIEREZS
FEHR, CORBOSRNURE LLEREEPESICEARTE 3 LIRBE L ST
50,

BRRALZERE R, Aty OMTRAREERL, THOEFMEOIREEREZL
Tho, BEEXEBHERIKE ~F o — 23 £— P R2RDAS, FrbBEFDICESEO
L OWIRNC R BITD L ofED 5,

BT v M ITRR S b vy ORESD BIBER, FOBREIRL S,
BRKDOIE R TS > T, ROBRKEET 3.

(a} FHICEMHILNWT EEHERT S,

{b)
{c)

ST PEREELRTOESITEIE S,
Ty, RWELEEZERT 2,
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JISB8226-1981
WAL e EER

gl%

I FAHZ BEERZ2RER, EIER, HEERE, RERTCEREERORSKBL L
TEL BV O ARLRETHAH, BRICESY TRIERLEEEABEASENHENG2ORARE

HPIS-G101 ( 37 FaT ¥4 AV HE YDA TH-T, LORBREFMTERINTEL
1969 (B4 ) DHETED D, T/, PRTH L JISILOEESH - oD T, MiLBas
TEERREORRE DUV EELERTEREFERL /.

I 2 & & &

1. FRBOHE FRED, IRRAZLEEORSRRLE LS, CORLEBEOFEREL
BET 20k, HRORELRE -C, FRAROENISBD TAIITH S, BHDL
BRRCLES, b LEMGESBETRINE, HEOYSRE CGRBICRTHEE ) 2HET
L2, COXHIBHRICHZ2OT [FREE] ZHBELLTMA .

2. ISOH#ER, JIS BB210 BXARU M 2 AXhAREMFER L ORAE ISOR, BHE
TC153/SC3/WG1 T [&£F) %, TC153./SC3 /WG 2 T [Bursting discs|% FHD
Thb,

#7:JIS B8210 ( RRARU AR AITRELR ) MHESHTV 3, TOBERATL%
EOHKIAFELERY L EABSEET EELK

3. WHEIEE CEAKKLOMETHHEZEETNELLOEREE -7, HEEERRE,
Eh, BERESCIDMEELREL, URCERRRRERENERRTSO0T, HHER
ENICE - TERTIE XL, HECLOFIBERBRGIINT L E LT,

4. BEWRESIORE OPHRRALLEEOREHRENORER, ThEMOFULE
NERAEEORSHBENICE > TR, ChcEEOH 2 ES (HEL R RO S
E7ARLERRA, BRALAGHFZREZHA, BERMRERD, #41 5 -REEHBERLLH
BLEIRVJIIS B 8243 ( ENEROHEE ), JIS B 8210 ( BEKARU T 2 HilhEeR),
ISORBELOESHEME L THRIREOREBRET] ( P )=FERABRORKSHELEN Po)
X L1 (ZELARES2ROIBATAKEZERROARE I 2601 1.2 ) 2HBIELLE
ETHTEELK.

5, REWMEENOHEE COBRKBOFRELL-/IHHPIS-CG1011, 1EBRTF2EKER/D
FEZLFABED o TWid, ZHh OBRIZE2ZBY, SR LU BRI EGbE .

6. & 2 BRERALLEBOUBEHRE TV, ROXIBHEERRLETISOLT
%,

6.1 WHROWE WREIEHNIKBROIBILGOIRLE, FRERER, HEEDR
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AR ARRE &9 5,
6.2 HAMHDORE BENALLEEOHIELHRET 5D, EAPRHDERIC TR
OfEEEThRAEE LT,
(1) #® %K
(a) ZREDEY, BRKE, RYOHE
(b) ZEIEIRME
2 Fwg—, Nda—s¥E- b
(a) FIAUIREE
(b) AR, B VEOBEOEE, TRIRME
{c) BYoOHE
(d) HEfTHv+ DER
B8 HHE
(a) Fr—v, o%b, BEKR
(b) EEERDORBR
(c} FEEHILBED SR
6.3 F W oo THREKBVTER, ETEORMEER L CBARUBHRENEZLEE
PEBLIBEEA, KBEUTFHEEERT S,
6.4 FTHAOKRE TFHIOREBEILY/-TEH, TRORAKEET L,
(1) FERREAELESVX SEHENELITS.
(2) BREDRERESURVLIICT B,
(3) RERESE. S8, BRUESKISEILHVEIRT S,

I IR
1. FEREHE CORETHE, BEREBEBRIKBOERE F - B ERERIBE L. 28
BOTHRD bORIEE L ERBLC R 5L CHBHD, T757 74 P HOTHROHD
DU T b IRE L F B8V < BATITER b Lo, SR — BB AR £ &
&Lt |

o, CORBERFAHARNEFLRICT 5REWRENH 300 kgf /cm? ZHBZ 5 bD, RUE
CHDED CRYEEN LAY, BEHRZLEBE CREDPERTE TR S L HOIR,
BRAKRA L LI,

BT, REWHESIPRQUGEVERE (ZEH 0 KEVES) D0, CoREOEME
BEInsgs, BRICEEDOLE], REBHENOFEAENCORKREIORE DBLEWE
ALFREIN, TOLIRBBC O VTRETE LZEEORBICL - TRDBONZ T L ER
A3,
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Fh, COHEBRBTOBERGEICZSEINI LD TH-Td, JIS B8246 ( EEH ZAEEH
)R E, MOBEBRTRESNLLOEEIMRT 2D TRV,

i % BRERAXLEBOWMH LG, BROSCHFIHERSSADE L5, | PEOKE LE
ZEALLTINE | BN E O ICBIIL TR T T3, Licki=T, {omsticmiy
LRERET 5 0E0% 5H01, HELTHRELERE, COREHSENENZRML
TR0 LAERE LSRR SR E & &5,

CO&SIHIBIC L > T, MR DL EREREICH U CRMBIROWERIC & > CRMI
EARTOHRBEETE D, Lol BCID LS pg BRLORERECH L TH,
7o & ZWKH LERE 1000 & LT SBEAHEE~E Mc S HBLTLES T L L3,

BOSK L BBBEHLS A1cnicid, BRORSE, BR, AMEEEEE T 4L, Bl
OWEEHELTHOT, BEOEFL TR ofBOoBEHEAE LT,

5 # fE
5.1 ERKHLE
() # K& /XvdoRIMTEIOHEBERD 2HERR, KAOIRNERBUTHSH,
RADOEED 5 110 ket /e PITTHIBRGR PVOEEA—ELRUELESOTHEL
ShREBEATAVA T EE L

COFHENIL, Napier OR EFEEH, JIS B 8210 (RSB RUFAARRELR),
ISO 4126 Safety valves, ASME Code Section I, Power boilers K& ICHWV &
TV A HEATH 5.

Wik L SRE DB, ISO/TC153,/SC3.” WG 2N 45, Proposed Draft Interna -
tional Standard for Bursting Disc Assemblies, Annex BICHET 3HE%*E-T
3,

2 & R ZVHOREHTTROERZRDLFHENRNR, (UXTERSH, FHOST,

DEANPERET L LR ELB B,

P, £k Pt p L
E 3A ._1 'y _2 !C__ L T
W= 3.6x10 ﬁgc 7 {(P,) (Pl) ) (1)
bgc kP, 2 P, T
_— 3 —_— . ——— ] |  seasmrrsarssrarasssmersang
3.6 X 1045, /50 e oy (GO~ 7 ) (2)

o WIIlRHLE (kg h)
A HHER (of)
ge . EBAMERE ( 9.80665 kgm,”( kgf + sec® )
D AL E ) ( BEBRES DRNE ) (kef/nf)
L ORI OIS (kgt/m)
: ADHRIDHA D HAKEE ( ke )
! W3 ( Cp/Cv )

SR o

=
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fif & r=1008EAE, r=1001 LLTHETEZbDET S,
QROEBOBM Zmid bmmt~, EHDBEALE kef /m? > kgt em? ~H D,
PV \=ZRT /M E$ 3 EQRIEARE R B,

TCic A @imiE (mm®)
P AORIDIEES ( BEWBHENOHEFIES ) ( kgf/cm )
Py L O 7 (kgf./cm®) |
R R5%EH (831441 J/(mol » K) = 847834 kg « m,/( kmol *K ) )
M 4 F & (kg /kmol)
T . AORD 7 2 DHEFRE (K)
Z L RAROERHRE (- )
W, ge R £id, QRNERL.

WABERATH PO/ MEH 5 1 DOKRE 0.9 RUHHBHKEAR WL TEE

THEBRELULS,

W=KC'AP, /X 0.0 coereerrrmm i {5}

TZit K :wlE#E
ORITEBMICERA SN 35ERXTH - T, 18O 4126 Safety valves, JIS B 8210(FK
SARCH 2 AEREL:F ), ASME Code Section VIII Pressure Vessels, RS
5500 Specification for unfired fusion welded pressure Vessels X EDEFAINT
s,
C' D itg g RORDES—ETE 505, £ RO Py P, OIKE S5 4K DEICIE L
TH/POEXRBAENMICS S L EHELNS, LOERDVTI~2.2, P, /P T
PVTIL0.25 ~ 0.96 DHEEAR >V THELTRIRELOBEAR 1 TH 5,
i £ P/PIORREAE, ROXHKD 6N 5B,

_& = [___2 3"5£’
P, k+1

EREHERIAR 2, IS0 4126 KHETAREFALTH B,
@) W & BEOCWHELEEZRDLIFHEAR, KKK DFHEHL T 3.
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3.6x10°
10°

W=

KAV 2gc dbg = 1.5943 KAVAp5+=16 KAV 4p

TTiT 4p:%E K (kgf/co)
L HEOEE (kgf/m®)
W, ARU g 32, KRBXEE L,

5.2 BEWRENOHEE HTEHBEHOHFFZER, ISOTC153/SC3N4s KHET
Bx5%BEREBTEELIH, BETELEZBMEL T 2kef/om® TR L, 2kef/ o’ Fif
RHLTRF - aBERKERIKKSG UTHRE L. LU, ISO b HEERER LS, &
RBEEREOBE L H B0 T, YOoOMFERC O VWTRERE LHEE L OREICLS
LENTEDR, ME~NRTLEL LR,

6.1 B #i%

B) mBEBRE
M) EWMDE CoRBETH, BRERECBYAHEMOEIK>VWTRBEEL K-,
ISO/TC163/SC3/WG2N45 THREL TV A3DTENILL B L IMEFAL 7288, F
HOBREDERIOV DA TREEORIED L >H LV EOERHSBALEd T,
L7cl- T, BBV DO TRAERE L HEBOHBIT LA T L LIS,
ISO/TC153,/8C3,/ WG 1N56 il Foil ¥ 2 P DIEMNH D, COHREFEE~—
RELTHEROEBEED oNTOBEHDEEL LN S,
ek, BT 144 RICHT BREER DL %&ﬁ%ﬁ[ﬁw%ﬁ*%—%mf
HODTFoll 7R FEHRE L THESELEZVOTHROEWRE S THEIDEEETE
FTHELERRELTEE LT
#EZE L TISO/TC153,/SC3,/WG2 N 45 KHFET AHEWMOEKAEKITRT,
TABLE I—Number of discs to be tested

Total number of discs in batch Number of discs to be tested
Less than 10 2

10 to 15 3

16 to 30 4

31 to 100 &

101 to 250 4 % but not less than 6

261 to 1000 3% but not less than 10
NOTES

1 Discarded and test discs do not count as part of the number of the batch

2 For batches above 1000 the number of test discs shall be agreed between the
manufacture and user or his ageni.

3  Any agreement to vary the number of discs to be tested. shall be based

upon appropriate national standards of the users country .

—135—



PNC-TN941 84-93

(o) WEHEREE WRROWHRER, RAlE L THEHBORERE, 20, K
EMOMGTCHEATZRELFRETHRABEIT ST L L Lics ThRBEROM
REDR, ERHITZEEICE>TENTZ0, EROFHEEICR T 5 IEREIHE
EAZM510THS, Ldl, BRIKBD 2HZBBREN» EXBEOFERAECS
JABEHENEZ, FENICRETE 288, FETERZITIT LM TEERL LD
WY Afiz,

—RICEEC L 5WRENOEE, MEOHED Y Y /REDELICHET 5.
LIicioT, ThoD7F -9 — %A, BERUEERE BT RSB AERL,
WREOMAT L OBEE LHRENOHEEEHL ML, ERIEBD 258 -4 —
POREBELC B HHBRENERIETE ZHAGUEEWD ANl

3 IS0,/ TC 153 /SC3, /WG 2,N 45( 1980,DP),BS 2915, P5, 1974, ASME
Boiler and Pressure Vessel Code Section VIII , Division 1, 1980 kR p 75
~ TTESBELLTHRDUBDOTH S,
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