JAERI-M
91-175

1 KREBRERIEC L 5 PWRSET
FILFY FNeERT AT

1991410H

Hin W% - 2A  #i- &% T 488 BA

A * & F Hh B ® M
Japan Atomic Energy Research Institute



JAERI-M v #— b3, AKBEFAMEFHFAEMI AL T2 FRBETTT.

AFOMGHHE, BARET R RS RE R R (7319 11 RHR AW R )
AT, BELILAS G, 48, ZoOEPIBFEARTHLESER Ly F— (T319-115K50M
EMP R EEN A RET R THEL I ZERMA LB I A -TEV T,

JAERI-M reports are issued irregularly.
Inquiries about availahility of the reports should be addressed to Information Division, Department

of Technical Information, Japan Atomic Energy Research Institute, Tokal-mura, Naka—gun,

Ibaraki-ken 319-11, Japan.

© Japan Atomic Energy Research Institute, 1991

R BABRETFHHF R
EN il B SRR R &




JAERI-M 81—-175

1R HEIRF R LAPWRYET T YT/ w3 VAV

BARTAFAFREHARATBBELTFEE
A& BE-EeX M- WT FABRH A

(1991 H10H 1 B8

PWRTH, 2R EENEESNBCELED YT T2 V7Y VCEBBENS 5.
COESICE., 1REFEOFHAGSFICHBFIN-RETHERPERT 5. EROLERELE
g 2FEHELELT, |REFOFNARFBEEAESWIETIICESMICHEEL, FEEA
GAGTILECENTERE, BFREAZPLOEKICEIDFLHENSN, RTFFE
NEEWELB LR AL EMNTES ERABI, ETHEEARSHERIIEED 1 REH S
DEBWHRERUBRHB SN BRDICEIBREREEMBEPH ETEELEI50TY
Ze LEdoT, PWRYETTZ YFv B0 1 KREAERHBEREG, FHEEENO
FHOBEYRLT I VTV 22 VAV PO —DELTHEILONS.

TOLEHON I RBERHRTRIEOHRAFMT 5725, PWROLRMEEERFHIC
HRT 2V ET T2 vFy e, BEEFERMCMESALS (PORV) £H& 1
KEAEBHRFES S IB20BRICH>VWTHRIT AT -7, Mok, KEFETHREER
2 (USNRC) E®SFD (Severe Fuel Damage) IR BEBRECETOTAFL,
BEEFE AT T 5S TCP (Source Term Code Package) OB — FTH 2
MARCHS3.0%H U\,

BIF DR, DToERMELNT
1) BEFFEEHESHEMCEDN I REBE£TA2E, BFFEAESREAST TORM

ARTFRFELOBES LA THIOSERE TS 2, &/, HEARTFFREABTENR

BLEELTY, SEERDRECEMNESERENSL2H LT, BRESOREKEE

BRTHLEMNTES,

9) HIEBREREELYE, 2FOHEBIRVETFENBEHEBIICKRENERZS

Z A0S, FLOAERMBLELL, RERFEERAFEOCEE(LL.

3) MESREN/NSOE, EEAARKEHTLHIC1IRESPLTOIEDRED T TH

THREHRBWEIEC 2, B4 1 REBEEITH O LBELRBEEE SHIES

BT 45.1kg/s (2BOPORYVDERAY) UETHS.

WA © T 319-11 PRGUSACEIBRH A T T ER 2-4
+ TEA]TGR

(1)



JAERI-M 91-175

Severe Accident Management of PWR by an Intentional

Primary System Depressurization

*
Akihide HIDAKA, Jun SUGIMOTO, Yukihisa YABUSHITA
and Kunihisa SODA

Department of Fuel Safety Research
Tokai Research Establishment
Japan Atomic-Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received October 1, 1991)

Some of PWR severe accidents are initiated by loss of all AC power.

In these cases, accident would proceed while the primary system pressure

is still at high level. Thus it is proposed that an intentional

depressurization of the primary system has a potential to enhance core
cooling by lowering the system pressure, actuating the accumulator
injection system and cooling the core. It would delay reactor pressure
vessel meltthrough and prevent HPME (High Pressure Melt Ejection) and

DCH (Direct Containment Heating).

Effectiveness of an intentional primary system depressurization

was investigated by performing analysis with MARCH3.0 for cases in

which an operator was assumed to open PORVs during a TMLB' sequence of

a PWR severe accident.

The present analyses showed that:

(1} 1If an effective depressurization is performed by an operator before
reactor vessel meltthrough, core melt, core collapse and reactor
pressure vessel meltthrough could be delayed up to about 160 minutes
by early initiation of accumulator injection. Furtheremore HPME and

DCH could be prevented even if reactor pressure vessel meltthrough

oCcCcurs.

* TEAJ Corporation
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(2) Timing of depressurization initiatiom has little effect on the timing
of reactor pressure vessel meltthrough and an cverall accident
progression. However, early depressurization would delay melt
initiatiocn.

(3) If depressurization rate is not large enough, Treactor pressure
vessel meltthrough would occur before accumulator injection under
the condition of large pressure difference between the primary
system and containment, and HPME could not be prevented. It is also
found that depressurization rate more than 45.1kg/s for saturated
steam, which is equivalent to two PORVs capacity, is needed for an

effective depressuruzation.

Keywords : Depressurization, Severe Accident, Accident Management,
Reactor Pressure Vessel Meltthrough, Direct Containment
Heating, High Pressure Melt Ejection, Accumulator Injection,

PORVs Opening, STCP, MARCH3.0 Code
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PWROSKFABHEEALZHNERLTAVEP T 7Y TV ML, RACDE-
THEBENEAEE T IR LLERNEHLZ2VWEAR., 1 XAHFROENHERIL
CHBEIAEREOEEFOMNBRHM L. HTFENSHE (RP V! Reactor Pressure
Vessel) DMYARIEIE T 2 AN S 2, CON, BH - BEQC I KRPLEMT T Y
MEBHHE L BIBWAERNIKREXNh % (HPME: High Pressure Melt
Ejection) , MHEheF7 V. M1, 1ERTEI K, RHOBCHMIT{LEh
EWREBKAE< R, BRF7IVHPEEGENTVARBLEBOMARISEICLDE
WA EEEE BN IC BN (D CH: Direct Containment Heating) . #H#
KENBIEBEBTOIWESENS S, COLIRKRERY. FHEEEENTI LD
OF 27 YFVEFIRAVAVID—oE LT, BHREFIZ L5 1 RGHREHWENE
MTHDEEZEALATWS 2, HigHSE L, RTFENEHETIELAC 1K
BHRNEFFARKDEES CTREINLBE. EETEARSEH LFLBEBANE N
ZEDCEFFENSERALH LTS sTRENSS 2. £ L ARTHFENE
wOWBHIEICEKRLTY ., BEBHASKIBICERD AR, REFOHPME X
UDCHZE#MTERLELZOhTNWS,

2:C. BREFHWERTIZ. MARCH3., 0a2—F2REHWT, NENZ 4
Jy—7PWR (Indian Point3 BIF) O &KX K BEHBEHE R -7 /A (TMLB' )
CRWT. BHPFEABEHEMA ., ERENERNCMESRALE (PORV:
Power Operated Relief Valve) ZH2HI< C 2iC & D 1 XHAREMWBIMICHE L =
EAOHMBI>WTHBIEETok, £/, BERENTOUEBAD 1L XANRKA
EHOMERBHIRUCBEEENSHERANRETHECOWIRERK 2T &
Yyiz. THALESa-FOZRAWEEMEI D LoBEEITo .
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428 A LAMARCHS3. 02— FORMAEERBT A VERZ. 2257,
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F2. 3lcRdT LA fma24/, —-F, FARM3/ —FeLE,

3) FLBEEET N
MARCH3. 0itik, FLOBREFALLELTM2. 4IRTLDKIDODET
VA{EFNVA, B, C) ohh e 22 BRT2L5k-sTWS, ET VATH,
FLAIZBHERSER I WSS, BREBOFHEENBRERICREL X
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LS 25 dFLoRELRERIFMICFEMT S, EFALBE. BP.LOERME &M
S50%LUTOMREFIVALEERABROERICRZN,. b0%UEDKBREFIVA
OFDNEE FREHCTEMTS, TEFLVCR., BT ILEFBITHAY FICE
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3.1 R—Ar—R
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TMLB’ ¥—45VARIZIE., 2RBE~ADHBKFEELL, EHICECCSOEAMN
Rwhkd., 1KRORHKIREFICEDL, BENCRFLABHT 2 2i0iD R
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3.1. 2 MmMIKER
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B, BAREBETORBNEERL LD, 1 XREHIRWP TS, — A
KM3. 1. 2kumd e, BEREB2RNAHNHMBERIBEIC L DB LT
B, cOkEDH. 3. 1. SKRTIOREMBEBY TS (UTFARBH TR, B
REIRTHERREBORKHE2RDLDT) CHRAABESRS TORBESHERETEDD
o, 1AXRENRDTPICLEFICELS, LALYLIBOARARRESHSORESR
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LTWabZEd2, 20D, BEANERIRERTORBERL EEDLDIXRE
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HIZED 13 0QKFELMIBHTZ, 2o, BEXSORBOERERZIEAFL. 15
SENICHEIDEMMSETEZ, 184D 2FLHENEZY . BEMBGLZ> THF
ODTHERHLCET TS, SO, BRMPBELTWHHHMEIRICHRES £
200, 1LREREHE—BHIZCPORVOMEEEMLEERT S, 188 HIFL
TEHEREFAEEL, BRMEETFPFEARTROTHBAYFEICETTE, 19540
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ROBHMEBHERCEIVERBEREL. KR BT, EFFENBEHERNDOS
HMEERKS3. 1. bic, 1RXFARATOXKBRRLKEZOREREM3. 1. 8izmr
T, T8HETFFELNERNOKENBMBEREICET L. RRABREENZHLP
ORVAEALOALHMELBIHMATZED., 1XFANOESKGRIBICETT S,
PORVMOLDK, KEELR. KEOKEBRA2KE3. 1. TizRkT, 864KKHE. 1K
FOKRMETICED . PORVIALOHRBRBERAN IR LR S, 20HBH KEUDOETF
X 130 FELNEBRTS, 1 84DKHELTHNBHIAZEIZLED EW
OBEHPPIFELEBER LEET (FOASYEYY) T3k, FLTERLELOKIE
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HAHFELEIEHBROKIIELALEI RS,

(3) PORVALDREEKER
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hASI RS, 80~894K, 1KXFBROBBICLIY KBOKABRSREE L.
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15, 136500, Yo Ad —KRIBICEDRBELREKEZEORENHKT S,
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HOFEHBEFTTEEDIC. 4. 44MPadh s EFEIABZ, ¥~AL1 TR, &
FAAZEN1 64221 THAZHEEHL, 2HEHOELFARFIRCEERO
HBEANRTRTFELCEASIWSZ, EEFARETCIZ2FLAHNDZDIZ. BFF
EHEBEIEZ. PORVHEFELOR-AFr—A0HEELIVEHN1I8THENT3S
2AKKIBET S, BTFENEEWHEFO 1 XEFENIXO. 66 MP aT, BINASR
HAEHEDXEFIRO. 14MPaThsd. FLESERR. 1HNHOEREARED
BEHIICH2000CICZL TR, 20BEBEFETAROMERICINDERT S, 214
HOEFF AR EMCIFLEMEBEETHD22TTCLELTWS, EFEA
FEBICIVFORSHERECETIZN., 277912227 7CitERHL, 31
ADQWREIFLBENED .

(2)Y 7 —Z2 (60 HERE)

HYBEEE 0N LRROBMERT- 2 BAO 1 XREH. PORVMBLDK.
KEZR . KEOKBFHEE. BEFFEFENBSHRAKEEATFLCO¥YY., REREOHEE
{23, 2. 4~3. 2. 6 d, BEOHRER - A1 EERLTHD.
BFEEARITLIOS8D L2143 2HEETE, EEFARCEHICL D FLHNE
HXhzrEdie, BETEEHERER. R-AYy-ZA0BAID N1 T8/ EIRTS3
T3NCHETZ, EFFEHBREHEROLRRENRZO. 66 MPaT. WA
BNELOEFEO., 15MPaThd, FORGRER. 1NHOEETF AREY
BHRiIC227TT7TCIcELTBY., TOREFTEAROMASHICLIDET TSN, 2HE
DEFTTAZRHESHEGIC1650°C, 2702ICBUY227T7TCIcELTWS, 30
SISO EE LFLMLERRIETT S,

- A2QEETEARFEHRELE ., BEREREN T -A1 LD Er-IZED
DHhLTETEDTH D, V- A1l THRIREBROBRARIMVEFRIATVES S
BIHFEERT-o LK. BEREFSCMATPORVALH 1 ARODT /S
F-MEbh, BBELLIRARRESORBENNEFZLEZ, Y- A1 DERESE
BOBABRHER. Y- A2&03 150U ERS, 6 02@EE CREARNIFREFE
Nz, COED, ¥— A1 TR, BERERIEHOPORVALOMAMBRHE A
SREROBRBIEID Y -ZA2LDHEMA N, FLANOETFTSENRE, —A.
1XADOKBZBEIR. PORVOMBAEIRMA T, FLANMET LFLTOKE
SREBMBLULBICEZS., MELoEEI S, Y- A1DAN, 1REENNE
FEFEARFEHRELITETFTT20CRENILD ., EREFEARAHRIANELE L
Eibhb,
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(3) ¥—A3 (1005 CHWERHEE)

HMMEBBELI OO L XRZORMERT-REAO 1 XREN. PORVRELDK,
KER . KEOKREFRR., ETFEANBSRAKNECFLOTY. EREEOHRAE
%3, 2. T~X3., 2. QIRT, COBAKR., ¥y¥— A1, ¥y¥—A2LER
STEFRFEABRNLODICIEEIERE L. FOR., BEHFOREKOLENFL
ftFEAEND,

Ay —ZATE., EEFARILIE LM LW ELBUTORBIC LS, ¥ -
A3TH. EFFARFHACFLEERIFLBHERE (227 7°C) IKELTEN.
EFEFARFEHEITICIN S OKELEMRET 220, EEFXARERHO 1 XKHR
OBHMEERIT., ¥ — A1 Y- A2 HERT2EEBE LR, 20D, BEFEHE
ARFEHHORHNMEEOHETHAEL . HEBEHRIZ L THAMMBHEL 1 XREN
NEUTC LRI TCHBAMDLE, COMEEEROREKBROZEIFLICTHEAE
N, —fi. 7—A1, ¥—RA2TH. ERFAREHRKO 1 XROBHAMREEED
FnH., FAROMHMEROBETINEL, 1RXFEIDVERTSFE TORHEN
Hwv, COrRD, EEHORERKBOLBNFAIRIFICEFREARE—-BESE L.
QENMCAATTEEFEARTHETHL L.

BEFFENBSHR. R~A7-ADEAIVHBHLI622ENTI D THKKEAT
%, EFFFEHNBEBEEO LRRENE0. 68 TMPaT,. BHBERELDERE
0. 16MPaThbd, FLESRER., BFFARETINIC22T7T TCIELT
BEHh, FOB20 9 ICETF227TTCIELTWS, 29 1 H9CLFLMNIHELEF
DEEEEFTS., Y¥—A1, Y- A2 TREEFEFARM2ECHTCHEEL. 28
FLRBHER2DN, Y- A3 TH-EBEREEHROFEKBRO2ENFLICHEAE N
FLhZ1EFGRHERS, FAINIBHKOBBRELTHIN, 1HMTHEAT
5. A1, ¥—A2TRLAERYOFLEEEREHTL N, RFFENS
BHBCELIRZN 2 -7y THEBAR BRI RS, 20D, ¥—A30DHEMN
HEFFENSEOWBRIIRESRE oM, /2, B T35 -4~ -2 6
PHRTH Y- A3ORHFFENEHRRERIAINRHERI 2ok,

(4) #¥—A 4 (1253 HEMNE)

HYHEBE L2021 AXROBREET-EBEO 1 XRRIEHN. PORVIALDK,
K#ER ., KEOKRBFHER., BEFFELNBSRAKNRTFLOEY ., REEEORBEE
t2M3. 2. 10~K3. 2. 12RT, ZOBEICE. Y- A3 LREKICERE
HEARMBLISTHC LEZGHESLFONBHENRDS, 20D, EFFFENSHE
R—AT—-AOBEGLVHWIE66AENRTI60ONRHETZ. ETFENESHH®
BEO1XREENIZO. 66 MPaT, BEHRNELDEFRO. 15MPatTh
B, FELREGEER, EERAREHHC227T 7T CRELTEY., TOBEETA
FOEEBICEDEFTAHM, 2600 ICBEUT227T7TCIZELTWS, 29348KE
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FELASHELFLOEERET TS, Y- AL EEABROMITEETHIN. ¥ -2
ADFHBEMBELAIEN DR 1 RREIOETHER. BEFEARFHEICIF
LDEBEEERENLIDELS (W1 64M) 227 7T Cic#FIhd,

ERETEAZO LEHOEBMKBELNE. Y- A1D5r-A4ETRHER1I60H
Bitg b, y—ABUBEER., BEMBRIAOERIC LS > TEREAROIEIMH
BB ERZBERE o, CRRUTORBKLZ, EEEAROFHREL )
FTIRREANBETD2EHDOFMHLELTR, PORVORBFELCZMA T, FiK
M +2 (FLOTHET) EFLARERAOREESBS LTVWELESS S, —F.
AEREMIFO LS5 RZPORV2HAHYO/IEY (PORVHIHMOR-A7 - A%
E0) TR, BEAREZORBENNER LRI, BERCHEI T2V 90K -
EHTHREMPEBONE LEARANTRKRT 2. ER. XR-AFr-A, r-A1~
F—A4016 0D BHIHEHANMD I VI VE-OAFREE-RTE, 20
EH. F—Al~r - ZA4RBIERBHICFLKESFELTHETHEFL, 1XRE
HYEETXAREHREEETCHEFLELEAGND, Y- ADB . ¥ -A6TR. &
FEREMBR T TIFOKMRFLTFTRETHILTED , KEROREEND 2L
RoTWaEEH., 1 RZENRE. PORVOBEIZ LM THIEREMEBEN40
NTEEFAROHFYREEE TR T 5.

(5) y—ZA5 (150D ICHERE)

HIHERIS 0N LI XFOBIERZIToEBEDO 1L KREN. PORVRALODK,
KES. KEOKRUER. BFFEENSBENAGCRUCELOLY . BSEEOEHEE
k%3, 2. 13~W3. 2. 15iRd., I0HEEH Y- A3 LEBICEREFA
FM1 O 1A LFLNSANEAS DI, RTFENSEHRIZ. X—A 7 -
ADBEEID 1L 88AHENTISINKHET L. EFFENBTHBERKROD 11X
FREHIZO, 6 TMPaT., BNESRAFELDEFIRO., 14MPaThD, Filk
EEEE. BEETARESC227TTCRLELTEY., T0®%. BEETAREHIC
IHEFTEMN2TTAIETF22T T CRERTE, 31 2022 F 00 HELF
LDBERETTS, EARARMFHMIC2 27 T CIHBINLIBER., ¥— A 41
ERTEBICEL. M35 NHFLRIBRERICHEINS.,

(6) ¥—ZA86 (175ACHIEMLE)

HEWEEL TS NI RBOBEEZTEBAD1IRXREN. PORVRSDIK,
kRS . KEORBKER., HIFFENERAKNERTFELOTEY. RREEORMEE
hsX3. 2, 16~K3. 2. 18KkmET, COBABr—A3LARKELEEA
FH2 128K LEAGYLFLPBRHERI DI, BTFEAFHE. X-A 7 -
ADBEESINHH223AEATL 18D RHEBTE, HAFENEHWEBTD 1 X
HRFEHEXO0. 6 8MPaT. BWERAELOEZEFRO. 12MPaTHd., Fb&
EEEE . EETARFYNIC22TTICIRELTEDY, TOBREEEAREYICL
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NEFT2MN298DICHT22TTCRELTWA, 3442 OCHHELF
DEERETTS. EEEAREGMIC2 27T T CRHBIRIBEE, 7-A53K
HARTEsicES. e 0P LTBEMEBERICHITIND,

3.2.,1. 2 WEHREBINOHSH

REZF—ALLTE0HN., 10042, 175DERERBERTREBEO LIRKRE
HORER%SFE3. 2. 19IRT, £/, FOBMBEKEL. 2F0HERIRT
EPEEHASERESACETIZEr—A0KROLKAX3. 2. 20 RUK3.
2., 2Rt ., FORBBERNE., S02CBERER2TIr—A1OABR-2A
o AREBARTHEORELS Y, FRAUADY —ARTARTR-AT-ALRALE
BoTWd, chid. ¥y—2 104, FLRENAMEBEE CLETIHCEERE
KENEB L. EOMOy — AR, BHEECIHZEL-RBEEREARMEDLEE
DTHD, RDIFOHEEEINE. 100D CRERERTI V- A3INBBECRD.
BEREEEBEIPETAIDBEVWEADEVWEGH Y - A3 LDEI R, "—A
o R EHAT. RFELHEERIIZI008~1 602 ESRMY oh, BIERMAE
BECTFIF—A1l F~A2EhRT, ¥—-A3OLFLHERAPBNOE., &
EREARNZE A THEIET. lHTTOREKROLENFLREAS LD
T . -Al, F—A20 L REFFEARETMOFLEELEREHBWERDEE
ELHESHRRECRBO bR, £, BEREMBEHAMN Y - A3 X DEVWES
. MERERBEAORERSE T EFLHERNSERSERSR RSB, KRN
TEHLTWAEFFENAEOBHEENE. 2FLHENHCHT O ENE LR
Bl THBD, R—AF—ALHRTIBONA~2200 B ABbHhE, £
OMEMIE. EFOHERINEBERRTH S,

DEO#EREMS, BHEBELERCBTELZHEBTABA2B VT, BERER. F.o
RIS I B TE R WA, RFLHERAXCREFFIENSTHOMRERLNZ2 X
B BETX L2 MRk, RIFFENSROBBRATEBN 2D,
1004 HIBICHMERELsHBLEBACETFTFENTRNELREBET S L.
WEREEZHELT2RAEECEI AN, BEFFENERRIBRAIELLZMEAMICH
BILTHD, FEL. MERENESFANZ2ESEEBE. BETFARFEATIZFL
MBI E - THAMBECHEXALIED., Yol - KRISICEZKERLER
ORIk, FEOERESOE A, BEFEARFYFORERC L M WEFO TN
MUTB, LENT. BEENER2EBHT2HEMAsRNET B RO X-A T
—ATHELMBELIBES 1 30U BERERTOZENT IV TFVEIARY
AVIOBENSIDEHTHLIENDM D,

3. 2. 21 RU%E3. 2. 3EE Y- ADREFIFEHNSHEWERO L XRRIEN
LRMABRANERRUZOZEERFT, BNLOER* X2, EFFLENEH
BEBICEMT 7N ERFSyE S B EL, DCHAEEZRWEDOREERE
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(v b2 7FEH) K. 0. BMPa~2. BMPatBETAhTWS., KEERIT
PoEoNEERR. WTHOBALHENOHIY FE7ENOC. 6MPalbhE<R
S TnBED. BEFPFIFHEREEKICHPMESPDCHREX T, BKMBSHORSE
HIHEENZEZLND, By - A0EER. RTFENEHBERIIEL 2D
BhX<aERSE NN, BEAFENSREHBEAIFES< 2R, Z<0BRA
MBI REDPEBPBEENCREBE D EELILND,

3.2. 2 HEEEOREE

MEEEL., ERFAROEDRHERIICEER25ABERNIAI -9V THS,
ERICE . RIEEEXTEOBIELR R TEYT, AATA5PORVESRVOE
CEDRFREAT XD LM TR fELEAOND, EIT. AREENRT
. £33, 2. 4T EOEBPOREERETHZPORVIHFHLENLRAD K
FEETHLPORV2H+SRVIFEYEITEBEBNOHAELEERUBIREE
ML, FEL. BERBERBENE., wihs a0 BRERIF TR AFE TR
BLREL{WELHEMMEBELIOFE L,

3.2.2.1 BERED

(1) #¥—A7 (PORV 1)
PORV1IHHEYOFE CREMEME: 8. 65x 10 'm*, HHEE TOMAM
REOERFER; 2. 26x10*'kg/s) TI1RADEFERZTGREETHS,
1%FZFEH. PORVAELDK., KER. KEORMER. EFFEIETHENKEK
UCHELOTEY. EESEBEoENELEK3 . 2. 22~HX3. 2. 24 ¥, PO
RVOSBN DR WEDIIBREREREL ., 1 XRENFEREFAROETRHEGE S
FTETIAHGCEFFRENESRIHET S, RERKIE2182T. N—-AF—-2A
DEEBLIH23NFFERDL, BEFFENEERERO 1 XRFENRE. 31 MPa
. BRMBERNEDLOEFEIRA4. 93MPaTthd, LEN-T, Z0HEA. DC
HoHw bA7FEH (0. 6MPa~2, bMPa) KHEFERKEWED ., KETHF
FHABHKEBICHPMEDPDCHMREEZTHRESNEVWE VWL, FARERER.
R A —ALBETERBCERL. 1862 K2FLRHBELFOREERETT S,

(2) #-A3 (PORVZ2H)

PORVZHEOFE (RBWEM: 1. 73x10°m*, HREETOMAELR
OEKKER:; 4. 51x10'kg/ s) TIRROBMEETGT-oEHBAT, 3. 2.
1. 18 (3) Or—ATH3, '
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(3) - A8 (PORV2#f+8RV1#H)
-A3EDBEXBISRVIADERE2EMLUEZEPORVZA+SRVIFOE
B (FBWEHE: 3. 46x107°m*, WREETCOMMBROERIKE ; 9. 8
0X10'kg/s) T1RROWMEE2TT-EBETHEZ, LXRIEN. PORVM
DK, KEZR. KEORHER., FFFENBRANKNETFLOEY, BERE
OFHBZTAE M3, 2. 25~F3. 2. 2TWKRT. ¥—A3IHXTHEEMEI
HWaBEBMAKENWED, 1XKREWEUFLKURESETTZ, 20D,
FARBRLIIINUHHLFLERSBIEINE, COROFLEEREEIEZ2730°C
THH. ¥y— A3 L EBE->THWHOFELEE LREMNHIEx 3, EFFENERIE. X
— AT —ADBAIVBP1I4B8NENRTI4A3INEHKEBATS, EFFEHEHHKIE
D 1XKREHIZO. B2MPaT,. BHBHENTELOEIERX O, 04MPaThHB,
FhLhRESHER., EEFAREYFTICT30CETLIERTZY. TOBEEEEAR
@ﬁ%m;0@<@tn,230ﬁm%w1ﬁmﬁﬁﬁﬁ(2277%)méfa,
2620 EFLYHELFOEERETTS,

(4) *—ZA9 (PORV2#H+SRV2H)
H—ABIRELHIZSRVIFZMAT. PORV2HE+SRV2HFDAEER (REBE
W :5. 19x107°m?, MREETOMURZOERKER:; 1. 51 x10°k
€/8) TI1RFOBEERT-RBETHD. 1XKFKEN. PORVIALDK, K&
F. KEZEOHRERE., BFFENBERENKMRTCFLOFES ., RREEORMEL2R
3. 2. 28~K3. 2. 30uRT. HEEENEWEDIC., BETEART Y -
ABENHIDBIINFRL 24RCHEHTE, CRICINFLRBISAT. BT
FENBRBE., R—Ay-20BAIHEM1 484 ENTI3I43NCHBTS. B
FHEHBERBGEFRO LXRENEC, 49MPaT, BWERANELDEEIRO.
03MPaThd, EEFAREHTOFLESEER. - A8LNHHEL, 43
0CETILRTS, FOBEREEFTEAROEYICLD 1 8O0 CHiEICHELZN, 226
DD THELBMEE (2277°C) #7 2%, 25 4280058 LF.OH
BRETIT S,

(5) =210 (PORV2#+SRV3H)

F—AQIZEBIZSRV1IHA2MA. PORVEUSRVOEFICHYET AR
(FHEMTEME : 6. 92x10°m?, WIRELETORMBRDOELRTE, 2. 04
X10%kg,/s) CLEABROBERITF-1RBETHS., LIKREH. PORVLS
DK, KBELZ. RKEOHHERE. RTFENESHANAURTFLOFS. BEEED
BRIEAEK3. 2. 31 ~K3. 2. 331RT, EHETFARNLBIERITFT — A
OPTHRHIFEL (1 174) kg3, LAL., BFFENBHRER. ¥—A8. 7 -
AGLABIZIAINRHEETS, FEFFENSHRIBRO 1 XRENIZO0. 52M
Pav?. BEEANLLOETFIR0. 02MPath 3, EXEEAREHHICELE
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EREFEALVERET . 222N CHOTEAERENAMRE (2277°C) KET
B, 285 2R RFLPHELFLCEERETYT %,

3.2, 2.2 BEEEOEE

REr—A+L LTPORV1I#H., PORV2H, PORVZ2H#+SRVIHORE
THREBELTFBAOLIRREANOBEEEI . 2. 34RT, £, F.o
RREL., 2FLHERIRTEFFENSBHERICHETIEr - ZA0KROMW
BAER3. 2. 35 KRUEX3. 2. 5T, PORVIFRLTAWEFBERNETE.
1 AFZEFTHCRETBZIENTERVWEDKE . EFEARCIZFLOBHMNEL,
BIEREZTLRENVWT —ALBLAYEDLORWHERL RS, PORV2HEZHW
EEASRE. EFFARZOEHR EIVFLSBHINS =D, RFFFENSHRE
B MEREELOBE L HRTH] 6 0FBEREN, FOBBIRMERFELD
BALEFEEBICEHELE, PORVZAIMATESIZSRVIHF~3fEMAN
THIEZ T EHSCE,. FOBMAERBERFELORGLINNTONENL, K
FHEHBHREIPVIS0SEART34L04EIIHBELE, #B, Z0HE&. SRV
BRPKEL2ZE., FLBBRMERALTCR2F OCHARRLIBEFE 2 SEHANR
phEd. EFFENSERERYBEEABROBREL 2o -,

M3. 2. 36RUE3. 2. bLEET-AOEFFENSHREERD 1 XREN
PHWMERANEODRTEOHEE2RT, PORVIFFIAVWEMERETHK., EF
FREHEEREBOXTIX4. 93MPatT. DCHMNESZAEMRIBEVWN., PO
RV2HUEAWERTRETR., ZERB 2L, DCHEiIETE2L:HAS
hz, 28, EFFENERWHBOEMBEREAENR. BEXNZ WS - A3 &
PRI R STWAEMN, CHIRUTOREHKLEZ, Y- A8~r-RA10TH. 2F
LEENMSEFFENERHEEI T 1 A4~9 1 0o TWn3N, ¥— A3 TH.
BN TEIHEENESENFEELTWE, 20D, ¥— A3 TR, 2F.OHEERIIC
RELUEZEROBHBEENTOBREEN Y - A8~ -1 0ClERTIPRWEDI
BEXFEHEEHEHEHBOBMWERNEIRAELL o=, Zhi2 LT, ¥ -RATT
. PORVOBEMNEWI L ERETFENBTHBERANE WO HHM (&
) MBEORBENT, FOLOBHBEAENRNELR2T WS,

WMERBICHTAEEMFEEN . ORERFECAVWLIERE, PORV2H
(FBEWITOR : 1. 73x 10 °m?®, MREETOMMATOEKKR:; 4. 51
x10'kg.,/s) &oPirwEed., FOBMAURTFEILE DS &REFREL % EE
TERWED., BEEFCHVWIBERBORELTEERLO>LENSZ L. QFML
12 BERT 0. P2 THPORVIHEHLYODFAEBNVET, 20HBA
CRETFEHSREEES KB ICELT AN TER2Ldbho i,

¥/, WEBREKHWZEEZPORVOREHEE (FB) LR, BFFERD
BERWERL N SHNTE L., BLHEFNIAMNENY - A3 (PORV2HHY) &
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BN, ¥ A3 TRPFLEMEEPEBEETCERWIL2FRT 5. HERIEE
FRWAFLEMBBSENY - A 8LIE (PORV2H+SRVIFHY, FHEN
M: 3. 46x107°m*, MBREETORMBELOERFEE; 9. 80x10°k
g/sUb) OFPBELETHALBZLONS, LMhLEMNE, WETHREZAERER
PHWTHE:2T>:. FLBHAREDY  FLBEBRMAERIARTEZOHO BHERE
MNP RZERPREOND, LENST, P27 VYFUY AV AVIOBEEAMLIE.
PORV2#f~PORVZHF+SRVIAHYDOBRTIXRFROBERERZITSON
Bl EHEzLNhD, :

3. 2.3 MIRETIVORRLMEIHEIF

ABEMAE TR, ~EBMLUERERSRHTEREREMBLEY. SEFEAR
MEH LEBREGD T TRE— R 7y T LT WAREBORSHEEBDALZLRA
HMENDELEELTHERT-72D, ALK DWTRTHRENS LS, 2%, B
YL R 7T VF IV IZEBOMBELESWT., 2O ERFTIVNENDDLEERLD
N5, £/, ABEBH TR, DCHR X 2BMBRDBERBE L IBEM
b1 RKRBTEFEODRICOVWTEHEEF -0, BREREPRE. FONBEHT S
itk D&B-KEEMFERILL. PORVILABHME LB ICKkRERHERD,
TR, BINEREOR2BARFETILWIBAN L. BREBNTOKERN L
1 REREREOEBIIOVWTLSBRRATILENS DL ZEX LN D,
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#£3.1.1 R_R—A4-—AD0EBESRREEL

(TMLB’ ¥~ VRA)

REHGP Regl (7))
SGF34 77k 69
8R035 G 130
37 40 T H e B 155
FHhASISvEYT 184
2FLEE 1886
THAv Fi#E 195

#£3. 2.1 EBEEAEABBHMCETIEBHY—A

B A R 2 (4))
y-% 1 30
¥-% 2 6 0
¥y-% 3 100
¥-% 4 125
¥-% 5 150
¥-% 6 175
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£3. 2. 2 HEORENIOIEK
(WIEREHIBREZ B 2 EE/RBNT)
FLEEGY) | 25800 05)| RPVEE(S)
AT -R¥-% 155 186 195
y-3 1 217 314 382
y-32 2 155 305 373
¥-% 3 155 291 357
y-% 4 155 293 360
¥-% 5 155 312 383
y-% 6 155 344

418
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#£3. 2.3 BEFFEHNBERHERO LRKBHARTBRERNET
(MIEBRIEBMR L B S 5 B RRAT)

1 RFEF(MPa) | MM S5 1 (HPa)| EFE (MPa)

AT -2¥-% 16. 3 0. 31 16. 0
;¢41 0. 66 0. 52 0. 14
¥-2 2 0. 66 0. 51 0.15
¥-% 3 0. 67 0. 51 0. 186
¥-% 4 0. 66 0. 52 0. 14
¥-% 5 0. 67 0. 54 0. 13
Y% 6 0. 68 0. 586 0. 12

#£3.2. 4 WMEERECHETIENT—A

BLRERER PORV...3#k L #¢
SRY....H2HR

¥-2 1 PORV 1 $

¥ 3 PORV 2 #t

¥-% 8 PORV 237 &SRV 1474024

-2 9 PORV 247 &SRV 247 #1

¥-% 10 PORV 247 &SRV 3Fp#H %

— 23 —
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#3. 2.5 HRORBREWLNOHK
(M) B d 5 BRI )
FOBRE(D) | 2F0HEGY)|] RPVIRE(SD)
AR5 155 184 195
¥-x 7 152 186 218
y-% 3 155 291 357
¥-% 8 232 262 343
¥-3 9 225 254 343
5% 10 222 25 2 343

£3. 2.6 FETFFENESHEHNO 1 XBHRRTBRERNIE D

(MEEE BT 2 BEMIT)
1 XFE 1 (HPa) (MBS IES(MPa)]  EJE(HPa)

AT ~RY- % 16. 3 0. 31 16. 0

-2 7 5. 31 0. 38 4. 93

¥-% 3 0. 67 0. 51 0. 186

¥-% 8 0. 52 0. 48 0. 04

y-% 9 0. 49 0. 46 0. 03

¥4 10 0. 48 0. 46 0. 02
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