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Description of the ROSA-II Test Facility*

Masayoshi SHIBA, Hiromichi ADACHI, Iwao MATSUMOTO,
Norio SUZUKI, Hideo MURATA, Tatsuo CHIBA,
Hideo ITO, Hideki OSAKI and Nobuo YAMAMOTO

Division of Reactor Safety, Tokai, JAERI

(Received November 5, 1975)

The present report giveé a detailed &escription of the ROSA-II (Rig
of Safety Assessment-II Test Facility) used for the ROSA~II Program
which is a simulated Test Program of a loss-of-coolant accident (LOCA)
in a pressurized water reactor (PwR) in JAERI. Emphasis of the description
is placed on providing informations on the Facility to be needed for

analysis of the ROSA-II data, Instrumentation is also described in detail.

P

* More detailed descriptions such as drawings of major components,
diagrams of electric circuit, and etc., are available as microfilms.
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P A T 2 A0RERTH S, T TICRIEIICE O TE 6 I X Dhotleg SEHHIC > THEA LK
DT, TZTRFgI0 K20 TiREILSLNT, 20MOMEIC 2 Thhot leg BFTOEE LD
R DNTIEG BT 5,

Fig.9£ Fig. 10 2B T 2L BA250225 %, | 2REER FORANSESRERE TR
T 2N L DU - TWNAT & 0F T DIREREDFESOMAL, 2 SHEEE & Tida]
HEREBLDUB->THECLETHLE, ThFg . l10&Fig 11 2/HBTLLELAEIREI0 22T

‘%50rouﬁ%%%ﬁﬁﬁﬁyféﬂﬁc&ﬁ<Eﬁﬁﬁﬁﬂﬁ%@@mff»aoﬂmsrb%

TE, WE I DERBERELESEENMBESEETHUCBRAYZ7E2HMLTO2UB T3 EThH L,
FOBRBRAE Y 7O E DD Hossfi i3 5D TFig.9, Fig.10 &Fig.t 1 3HEFRERDOFHEAD
HEV MO HICI B, 1, ZHOD320EEFAUBEE AR KAR4EE. HEEEO LD
DHUBERE SN, '

WV —TDEBEEZ—MED L0 T25B Tta s, Licts TERRAS BRE/TELU
SHE B — 7 OEER, Cold Leg B 0B 413, Hot Leg®®E652B, SG1—P 1R, P1—BUI
X Ucold Leg BMEH 2 5B TH 3, $7:BU 1 ODAMII 2B TH 2. Hot Leg il DB AR, PV—
BU1&XUBU1OHEL 2B T, £0MIZ25B THE, B 7RAL{AIFEH OB A S, Hot Leg
EEHLLUBULOMNEM2 BT, £0MI225B Th b,

@eLr—7TEEI. Hot LegBBEPVAIOXS2i5B T @iz 4B TH 5,

Pk, #CoBEEiIsch160TH B,

5%, WL —TOREBEOEE, X2, PVIBLEZ 4B (R ) —70idh b1m, EHARE
57.7mme), SG1lHANELUP I ANSEUPVAOL25B, P 1 #HO& KUBU AN ZB
THhbe T, BEAL—THIZ, PVED (R)—78&E 54w, E£HARR680mme ), AL, SG
2HALL P2HOMIBT, P2AONALSB Thb, BEELKEROEE, ZvollESE0NI
WiEED, #BEOT CHlld THENIKEELEALA T 13/ 5,

5 -
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o0 & EEMEOHY

21 HEEEHESF

B B SERe. 1 3ICRET LK, MERELTEY, HEESPREL280mme (AT
NbAOG) , TiET380mme, MEN4I855mm THE, A7 ¥ L RBT (SUS—304), AE
2R T 4 0mm, EEE T 6 5mm TH B, Table 2 WART L IKATLTIL FD/ ZVBE20TE
Z. J ZAOKESIEE 1 RSHRE OERAY, SEHUSEMATIAHOLDTE S, HE
| RAHSEE , AV S BBt COBEREHESEMEKEFO Lo ORBRIEHD T, Hik
KEED - oOERCHERTE L 5CH >30T, MEKBFOLHDERCEILCERAL
i,

mEROFEE. KV TEELRAUHEORESH 200mmaf 0 oRAREL D 2T, HltET
7. HEMEEEOBIER SELBET A LG oL SHORESHT, 1R ETINL
ELTU“F%Xﬁ@%ﬁ%%ﬁ%ﬂwabmbtii.%t@if%ﬁ%ﬁ@%(éizﬂgtﬁ
#eT Bo -

BT AR ho i | AHRAEN T 2B LER BH 165kg/cmabs, 325CaRHA
THERT S, 2 OICEERERIIREEEOABIME FICk D REMERENN, RBRET DT
hLBENNE 2, COLINAEEELICKIVOREC I VEEBEBORESIINL L
A TXLEGINLY, BHEEATFYLREEL,

HERE HESRORE S FOBSIEAEDL 38 0mme ThH S5 RHiZ 28 0mm L5 - TG,
RIEZICEBEDD L BOmM BSIZ AT D203 T s = EEDDT S. 3T ¢ /= @R
SR e —IC b, BB — 7 & DEREE /7 Xivideold leg Al hot leg & bHF LA LT CF—D
LNICER T e 20D Bhot leg 1862/ AN oiRF Y v hv—2EHBTAHEBSETITED, 3
TN ADEEIELT B, S ABLURYN —TILEIOBHIRESTHOT, EET L+ 4
Lhot legid D> Tl b,

22 BEGHESEEIUFNERIEY

2.2.1 fEEEEESEARK

EEEEHE S 20 B ART X D0, BENAREINREL TERRERL LT, KRRE
%wacéﬁ<.%@ﬁmmwéﬁﬁiﬁwm%ﬁ%%ﬁfé%@T%éo&ﬁ%ﬂ%%%mmmu[
REIRREFESONTE L, TREERRERME LT 2 BHEORERMLECCS FLkEES
S 5. SEEERHNE, RUNREOHFEIELEEL, TLEREHICOVTR, B2ED L,
TIREBHEINI L,
ﬁﬁﬁﬂ%ﬁ@@ﬁ&f%1a~w&ﬁﬁmﬂ%%%§fﬁw&@&ﬁWA&ﬁﬁmﬂ%ém&%
ST 5 AR N, 1K (AVARBEEGREEAE) sfEhTs s, REMRMESKROMESE
photo.8 i, A&MERAFig. 13, FEEHTE Table 3 ILRn T, BEMEEAKI, K#
LR, 7 v b or RS—HEEH, BEMEIES KRR BLCEHEARBRTESICL - TR

*) 1975, 11,10 g
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Eh b, FEMEEERTHLERMRBICE, RAOHRE JURAANOBEERIEL-T, £i—0
Ko g4o, bBIOSERKFEEREED 4RESH D, FILL M n» FRUBRBEREICI,
EEOEEIC L » TEIES I UHEMN 24 0 » ¥, BEitis LU SN SEARIEEMEBA S
EREHIH N, HETHEEOREREBNS LT LITIEL,

BEBEEORSIL 143mm e > FOEFEFRTH 20RO EBEERESRORER. &%G

kick - TENENENL S, Fig.14~18 B8,
BN, WAR, BLUNRBEREESRISRKFEBEESFLRREICE TS, THF ]
e, MRBLOVRESRBEESEIEAPLAGOREHR (BE6 Lékwm) 287 5, aHAFFER
BRI A SR MR O BI BB LT s TOB, FEFMm . FELTE, BIK
BXUONMRESMEESRTRERBERMERAG ERAEHEZ2RE L, Fig. 1988 , Bk
MAK, BEUNAESEKTIR, KNFRFBELVRESERTE, (o 2BUMATHEERL
FEEA FEHBENRFHRED DT ONT D,

SRR, RRKICE 2 0 A VEREM ICEIABN &, @EMITS v 310600 2H0
FoAE 10 7Tmme, HEHRAE 1500mm OMENRER TH L. LEIHUES 6 L ekw/ma il
NEEEAESLCLNTES,

ﬁﬁ%ﬂ%m%ﬁﬁmﬁﬂﬁﬁ@,%I&ﬁ%%ﬂ%AwtﬁﬂﬂﬁﬁWHiAwc%@é&ﬁf
EREEEEAR T, HR4 27 - FTHE o1 VAR X ARESHEET 5, EEBEHE
GEM A, WO DVTRAS T OSEEEIHS 0 6kwORN AT/ L LB TE H, Kl
BEHE S EROBAERE 712224 0kw TH YD, BHEADBORABSEIAMBHE DI 20515 %
LIFTHE,

BEEMEIEOES B L UHERBEHOREEERFig 2 0~22 W RT B0 THD 05, MHMBESG
fiE B SN & OBEFRIEFg. 23~26 KR T BN TH B, &, HHERTHOEEFED
HEBLUEOFMRIBLIENI, TREZEHREN 2L,

BB R EOTEERBIC B AREEETRER I50CEBETH A 5, HBREBEICE T
2EE1000°C S CHERTACENTEL, LAbECCS fERIC LV HBERREERISHS1000
°Cpsl00CHEITERICAHNINIBAINISNETEASDRENABERBILLMA S L
BT E B, N, MBEBEICS CTHEEBHESRKICRAZINEGE LR, EHEHFEHRERELLT
Hoh g LB > TE SN e EHBHEA S, BEREESSRICLB 40K
W e 2o B o BHRICS X 50, EFEKKkwmLINTas b,

BEMEESARod fHEEL 2, ERFRABREE (465m/s )T, BAFSHAOTAP =35
kg fert, FLBAOTAP = 20kg/cm* 2 EfE L THRHALTH 2o FHHEKIIEL LT ETHAS
oy PELOTHEABROXTICL > THEOBIAR N3, RESRHESEROSTTERBI
Table 4 LT & 50 Th o & 7o BRI SR IEOEEEEIFig.1 4, 15 RUFig.27~2914C
TWTEENTH L, FHEIPIEBRODTLT &,

AR BORMKL. —FOBERLIBELT—2LTHD, ho—FRAEp o AL DE
LT3, REEZFIHO.CEL 1500mm THELZ 2 REIZ4350mm & & - T, RAWMD TR
i, FRBIAD D DI SSHOBERNSA - THED, TNENMLTEELORAEKA~AFBIDEL
LB, BABICEH~N, BEBOEINEOATEVOR, BEFOONBEEFEOMIEE 75
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DIENEBILE - T 28BS -0 sd, BERLFEREHEOBERRIEREEET ILEL K
BIEHBERON T D RESS - ot TH o MEREHEORER Fars28ET 5,

REAO—mIIESECFABLY, BREENEHEEZMALTT X342, DWE—H OIRIIEE
EHFEC L2 EBEEBL, EEREBLERINI, COBRBAFESICERAREMRRBOE « &
3ERTDOOISv—Tihit, FINV—TENTH AL IR L, 3 SRE/ AV —FEYFIICERT
5, BEZRBROGIKFELULHET L0, 2RHOMINEREL NN ENTHLERARRES LUK
BEHEMEBICE MR T 2, 2o0EHEEBELEERO 2 kAR, BTS2 HEREEAK
Bk DOEET — AN AL BB T3, SLICAREICYHA Y 22 —FFBLEER
HFEEELONTED, ENE2ERBERORBBORMMELLZEE L TELsvoh X DiICn
> T3,

HEHREE BT HBBO LA IKEEINTVADT, BEAXHB T E085Ta 5, LL
BEEELOMRE —~EI b5, Hat il 2h0BEhrrEELNLE, CO35E
BLEIUTHsA4T L~ b, 2 —RBMBEELERNDOLOTEFTEREATOELD
ERFFALEROOODTHE, RLELEFRLERDFELHER4IARTHHTHELIOTINSOME
EALENIKIECEE LTS, BHBORARENBEDOEDIEFOZEL OGN, 24—
FE0LDDTOMBEEFERLCTH S,

109 A EMEE, Esfoick » TERFSh, EHEIUTEES FL—+, 2R—%—C
IoTHATHEY, SOELEREAF VYV LRABOR ) —7TOFEEEIHTNE, o2 T—7iE |
DEREEIERELTEDESKHEEELTH S, R —7DAD EROBHITIIARBHNTED
FARDERICHEATEBLSICE > T By FATL— b, AN—H—{3840» Fitk » THEHEL
TéEH, AV —7ORECEELEBETZLL3I1CHL> T 5, THELA L - ER ) =T
X IMOFIFEROSSBTEREINTEN T —AOKREEZILL TS,

Z)—7OFTOHAFH3ImBAREELELTED, 37 « S bt ABEOEEROPITEAX
Ay NULILOREERI—7OHARRI—FHELTEND ) =T BEICONLEZ i3ty I7 « AL
V3 HRCEERO A 7O DO MBI TREF HESLOBICEF Y v =42 LIt 2= 2%
By NLADERIEC IR EM 7L+ 4 thot leg 2R SEENH D, gy vyhv—%2EHiE
LT %,

BRI BORMEKIT, —FOBEAESL(BCT 2L THD, Ho—FizXEh oaiics 0l
LTnd, ZBERIBNIEL 1500mmTH IR 4350mmeE > T, REAIMGTHOAR
Wid, BRAEKO LD DIZHAASHOBERERERNIA > TEHED, INENLTEHE L oRBATELBEL
Lhd, BEREIKE~N, SEFORIVELHTEODR, BREFLONBEEFEOMIEE, 12
DEWEIRS » TCALEDDH > o0&, BERETHFERK & OERBIMRERRT o408 E &
ﬁﬁﬂﬁﬁwﬂfﬁﬂi%%ﬁéottmﬁééuﬁﬁMﬂﬁmkﬁMLgtéﬁﬁféa

FEEEO—IRITHES CEOFANEBEYD BEEAERENLTTYT — 23015, LWIE—FOmIIHEE
FHEEO s #EHEL, EFEEBLENINL, TOBRESRRTES L UERAKERHBNE 4 £
3ETOD TN TG, BT ENENAL —KEBRL, XS5E I —TEERIICHEET
Lo BUWRMEOBICHE LRSI, 2HAHOMITLEMHLASNKHD, ENThERKES LK
BN MERICE N AT 2, 220BERMEELEITBO 2RAIL, B TH HEEHEEAK
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ﬁﬁ.¢®ﬁ%7—zéntxﬂéﬁﬁmaatwaoé%ﬁﬁ%ﬂwv49zﬂ~%ﬂﬁbt%m
HEEBHSOUTE D, BHEFEREBORMEOBENE (e EE L TELs¥oni XS0

> T b,

BRI BT NABO LS ICEEINTWADT, HEAEHT2068TE4, UL
MEEHEOBEE —EiIC2b b, MANEFHCIHICN L 2b0OEEYSVIELLEZ, O35 1
BEEDFHEA TV — b, 2=~ —BBEE TR LP DD TEFTEREN T Z 6D
CRIFAICERODEDOTH L, HELEFLERVFLHER4BETE{HTHIZOTILLOHE
EBLENTIBCAEEZ LTS, BHECRRBRRBALOBOEFDGEEIDE D, X<—4—
HENELEU DI OMBREFELEITH B,

109 RDBEMEEIL, LSicdk-THFEN, EESIUTHLA L —F, 2—4—1C
K-> THATHEL, EOLERERT VYV ILRBOR ) —TORTEENHTEE, ZOR)— 73 L
DEFDH S ERE LTEHD ESTKERLTH 5o 2 —TD5 3 EROBASCBADBITED
FEBEHICHATEL LA > Tid, 47—}, ZR—H—F440» Fizk-TREEL
THY, Y - TORUOER FEEETEEL I > T b, FBEATL—FERY — 7T
WD b BIRO S A B TERE SN TE 0, 7 A0BE LR LTOE,

zU—fﬁF@%ﬁ%Smmm%%%bfﬁh.zT-NVW&;xmﬁﬁmﬁﬁ%®$mﬁﬂé
Nb. ~NLADAFERY) —TOARE—HLTED R —THECONET L2, IT7, N
i EEICEER O 7O D0 P TRBE NEREOMIKE Y v hv— 2B LI R~ 24D
Do sSbbd TSI EER L+ L dhot leg 2ESEENRSHO. gy rha<—42BRE
LT3,

23 fNEDH EIRESR 2RRY-DIH

MEHEFig. 18 KRTX O, AEELALTEN, ERICTEREOSEIK, FTHICEEI Y FD
J ZANBROT S, MEBOFETEIFBEEN280mme (N h) , NEE#HREL 254 4mm,
IS RS 4 5mm, $EIRIE 2 5mMmTH b, B 01AM D27 2L 28 (SUS—304) HE
I BE 10450 ZudiftioTind, IMEBON 272 X0 (1B) 3E#E 1 KEHE0oREL 7
(cold leg &%) &AL T, FNOMELTL S, COERREEOHICAY 7+ REBALTHE D
ﬁﬁﬁﬁ%?aoMEmﬁiﬂt—auF%®N5/x»mmmWQW%y—zt—aé.ﬂ%m
BEMNTEHICKWOARYy —2ce—25HH0 L, TNOOE — 23 RMETAPhICNEE LT
HEHWHEREKM (FFFR) TEIEQFF &7i54, CoMicZafFoE pHEA oG RsERL T
NE, FioEdE, FHEEE LTES, BE (G, W) oBESIUKEREFRObDE. #'F
AEROBETELH0, HCBEFTICHEEN 6/ ZUEFH LML 5 380 oRlEs
Tx B, |
EEREBIEFE 19, 20 0T &2 BHEOUFEARTBRET, B8 I REHDROBE v —
f,@ém—fm%n€nmééoﬁg19K%fﬁ%%&%u%%W—fﬂ®€mﬁ.i%#%m
W%E%m35mm¢(W@@),%Eﬁ3mwmm,WEuﬁ%w1Mm,W%KM%@/W%
£19.0mme /1 43mme DU F - — 7S ESERATIC 51 ABAT, COEREHIZ 1510 ©
b%. FRMER I REMTEF « v 3 VBER oK LMEM SF 45), UF ~ — 7054 5 « B
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FHBER AT v v REE (SUS 27 TB), 2&ZMORET. SR A4 78Kk SB42) 2R0
TG, ' ’

Fig. 20 s @erv—7HloESRESIEEL BV - FHOobDLEILETE 5, FWBOE
EHEIAREZRS00mme (R Y) . #4486 7mm, REREHT20mm, R"EIZE
B —FERILEOUF = — 7 1234800, EAERKEIY IMED 47.3m* THE, HELME
LboaERLTNE, |

| RFPAHFIENFNOELREBOTHICHEN 1/ Avhs 2210000 T « VA LD
AGHHRICA Bo BHMR 0 SFZHOUF - —7RRADHORF » ¥ 2 VAIE BT 2 5K RIC
S 0HEHDTREDN, N2/ Zvh o Tind, 2RFAERBD2RZY P2 v 0 oRyTTH
ELRBOBHEKSN 3/ ZVE0ERETELCEY AR, UF -« —7A0 1 RESHEV - CEEE
WESEN T EWILEEN 4, Zh ol T, 2EORGARERG OB BESKIT 1 AOEFIC
E£EFh, —HMBA2MEY —VE VIR -COMICKMNBBERLLTENRENKCNE -1, 2/
ZANIBH B -

2IRFY—VE 7 3Fg. 21 KTRT LI BREOMBESETH S, #MOTETHEIRBEE
#500mme (ROHD) , #EH2686mm (b« FigD / XAz ), BRI 2 0mm, M
B LS 2 3IMMTAER R0 M TH L, NEBIKREBKOZMAIC2EFRO LD 1 BE,
FOTHICHARIZME U TERICE=ZSHESIK 4mmeé OARBERE T L & 0085 BHTHET
TH D, ERMEIIFT, MmO EEAERSES 7 AR SB42) , FMos—BEERTEH
(SS41) Thab, '

DIRGEH — 8y WICEZ 1R —DREICNRE L >Ry P THEET 2, FIRON 2/ Zup
Sl 2IRBATKBE Y FERBERADHE THERAL, ThThoBRRRESZO 2RAIICHKT 5,
EEREBRHOHIEROREDEANANRAFHOATFICHET 5, BDDERIEIN I/ X po
QIRFH—VE VIAREDZMOEEAY EH T2, ZROKKEEICHETOKREBELT 50T,
A LERELEE T B, COFEBKIFERTHALYEBEFEATIKERREETIBNLH LD
CHBOZMICEAL, T 20K F L —REEFRKT 5, COBICNS / Xad s0REH OE
SpiiEl LK ETHT 2, ZEREBECEHON 4/ b o HEEF 280 RRICK T 2,
COMICEEMEAICN 6 / X, KEREFAELTN S —A, —B/ Xadidsd, ThBaRER
2BV —D 8 vy ERAEEANCELR, FRAACE S, BRESHEM, Avtid s,

24 BEBRLT

IEEA Y 713Fig. 22, Fig. 24 {CRT LD, BYMO/, vi—n Ry 7 ThHb, Fig. 2 LILRTHE
By FREEA—7lob0T, BARDO®EE5A . HEBEEOEIZS0A T, #E1160mm TH
AFEAD160kg/crf G liEN2s161.8kg/em? G, 2880 28m (BHE066) , i
Bpi28m¥/H v3#, HH kW oe— 2 THEHIREHE3600RPM Th b. Mo I UM

Hiz7 L zg (SUS304) #FERLT 5,

Fig.23 KiEAeL — FROEEE Y 7R LTED, B34 EHLb0TE b, BARIDE

125A, HEMIOME100A T BEEA1455mm, [AE/160Kg/cmé G, A 16 1kg/
cm?G, 4B 28m (HHEN6E) ., HBII84m/H w34 ®H22kWozE— 2 cREE
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%2 36 0 ORPM T& 5. EHZIRAERIKELLT2F Y VA8 SUS 304) EERALT 5,
EEEYFRE— A TRHLPET T Hi 1 REAREETEEL, KB, HUSOLE %
L2t s, LY FREBOBLRYTTA vR_TF, =7, 34FF4 R TRYFRERK
Th, E—2BH RTYVIEEOY—F - L—v s YR30 ZBRIMORYA ¥ 7T 1RFER
HMO—HEFANTAN I, TLTHOY » 7 MCEY = —v 15 DEHEEMNY, EREEERR S
LEEHFIFRE Y L—BATHENT 2 C LT, EEEEN LS XU AR TEEY &M E 5
ZrEmTEL, BUBRR Y 7RABEICL, TEF/4HER LA ETF7 4 RETOELD
158 (AEIZ3F) FTANAD, EBTIRAM v2REL, MLEREEOKMEICELT 5,
FEER Y SOz Fig.23 , Fig. 251CTT, 2HOBRER Y TREABRRTAEDY 1 U 2 FHi#E
HEEOEREYR (GE) B ondss BIFEES01-2THLOT, FEOALROKICHHELD
1: 312 iH&3FLTH L.

25 FEEFOSHR ECCS) .
EEFLANZREFEAR. EFEH BEEARTHERLTO S

EERALREBFEREAZ v/, GEFEASE Y, 4023, R F#HOR, 42— 704 —
2, #ik#, REe—2 e ERTIERERLGE S,

EERRRZENL—7, B —THlosnENICH, ERE BREVT EAR 4BV
Tu—A—%, #itH BB —FEEERDP oKL,

HEEAAZRZERFEAZ v 2, EEFFEARY L 4328, GEEERF F-r7o0—F—2,
ik, BEE— 2 LEEERDP LD,

BEEAZOGEEAS Y 7 REEOAMARTEBEIBER THICZe -2 EARONE
0163mme i/ AANEK DL, HMEHE500mme (NOH) , #EH2050mm (k- T/ X
LESL) , ARZIAS, &R e s 4mm THERIRWOIM® THE, FUMERRAT vV 24
(SUS—304) ThHs, REICEMBEAD 20kW e — 25T/ AnholAT 5, GELEA
#yFEALL BOELY, B, WABE S 6.4 kg/cn G, AR BE 12 5ke/om®, BRKE
506, =—4&24 30kW THE, EEFEAXY TR IBRD T T v ¥+ — R v 7 TEEREEE
T A ETHEOHRESEONS, BIFEAZ v 7 CEL LAHKIRTO e — 2 TMHRL, 47
2HEEE, SEFRARY TEEHT L LATKRBR LY -OREREICNLS, EREFCLLE
EHRATHET &4 TE 2, MEBOT HEEES LBMEBNE & 1 v RF THE L LRIEES
2ZG 7 e SRS U THEALRET 5. FARBENET 24—y 70 —X— 2 3wl
— 7, @en T ENTN 2EFKT oA, HELEKESE L TEREBICEL, RESTD
ETES LIS L, MABAETAS L L TRITL -7, B2 —Fdhot leg, cold leg %
FUFAERO R, Furhe—if FTHOWTHIOEATLIILBTEL, COFBEEILH
zh eSO TED, Chicd ) 7+ 2EFBALTERMOEATRBEFIRT L, LD
stz e— 2 250 CTGEFEALZ v 7 ORREB CICNAT 2. 8FEARBEEFEAS ¥ 7 D
sk T EFEAR Y FELL, Ry FHOOHO0HLE L TEASKRT T 5.

T BL DR v — 7 HEFARIRANHES T EMBIESEE, THRiCBe x@AHDEB /X
Ak D, HTEELs 383 7Tmme (Kob) , #EH40886mm (k- ™/ AVvEEL) . B
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ERME, #iRe b 17.4mm THERIZRN 0.2 3m® Th Bo TIMEIRIAT L 28] (SUS—304)
TH Be WIICIE 1 0KW OIMA E— 2 £BAT 5. B2 — 7ABER LB HERELT,
BEESEEHS500mmg (KOD) , #Epsdld9mm (b« T/ Xvzal) , ARRRASE 2]
mm, A2 3mm THERZKLETM T20kW oA e —20BA LT %, H—MET3Z
19 ENFHCHERR Y 7020 TG, INERFATEE T 0kg/cm* G FTHNETE, HBHT
CREATEREFRZOOE T, NFZOEHREES TENTNEFROLICH ZEAFIC
CiFEAEE S REAGBEET 5, Bl - SR OFEHIHE L — T Dhot leg &, cold leg TiC
fHOEFETES V- 7Dhot leg W, cold leg MEENBHELEHLDOO TR GEEFOMS G
BTHEATE 2, FARBENFNOEFEOEEKMTHEFALKZ,
ETEALZDBEFEA2 ¥ 7 3BRMOABES T, MR EHEOSEHREDO TS, IEHE—F
DBBEA S ZARIESH S 35 0mm O ETHEICH 5, WHHEE21000mme (ROD) . #
E252116mm, RFERIASHHS ¢mm THEKRK L5m* TH 2, HHBEICAT ¥ L 28 (SUS—
304) TH2, WEELLT20kW DE—2BA LTS, BEEAR Y 7EADKIB, thO
HoB, WAMEAO03kg/ecm? G, nhiflF 7 20.3kg/cm* G (BA) . iR 17.4mYHTE
— 2228, 30KkWTHE, EEEECERT ST AT —T 4 v R7EE - LHBOELE 7
Ths. GELAREBRCEEFAFY FREMERBE LTHEL T B, BIFEST/ (/2
o CHEADBIET 225, HERN Y FHORTHEL, BCERKOHER e ThoRETD
FUY 71 AT He EFEAR Y FREFEAZ v 7 OHREKETEHHEET S, FARETE
BT 2 B EOSER AR TEASR T2, BEEAZ Y 7RAGRELULICH SO ES
Ny BT S,

2.6 WHMEEIUBERE

Fig.2 5 WHENEEE R, rEERARNT L, Kiix ) 7 2, BEE 4) 7« AELER
CEFHEA B ER S » 7, BNEREERETUTE, BB E TOBEMEETHELL, 2RK
BB, EBEETENLLUFEASUS— 304 RiBA Y 742 EAA Y7« A, [ 7.5mme)
CHBRATERTESL, £ TEET S, BERIOEIBORAT v L 28 (SUS—316L)
EMBICHE Lt b 0% SR ERIC LAIEZH » MEELE DTS S, BIER LFfHD: 0.5mm,
Figf 45 0.6mm TEIC LIRAIRIEIE TER 1 RENOE HE X5, THREGERKROARERTIC
+TEDRESFOT O S, CHRERCLAERFTI2LIBHBLARHRDOLOT HECD
FEBRTHEHRRERET240TH 4. HFROLRIEAKICL S DR TRILRBIC0.2mmedn
wAFEG TEEREESS (0.05mme s vadii) 2EEL. BELH,T T, HHUKENES
T X DIES SN LIEBRETE 5, TRIGIIER 24mm, FiE12mm oiid MEZE L, fit
i3 27 5mme OMEHET, WMELI596mM TH L, HERIRETAM GK 3) £/, Ko
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b (R OfEEIREIZI 5 0msec TH L, BENTBITHHEREHE & v ) Y FIREERFEUAD
BoED, HHEASHHORhE S THFHOXIKLE,
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31 EEBOT7OEZAFE
ROSA— T REBEEL ART S &L, 1RHB. 2% ECC RIBIF 2L LE3TE 5, ZBEDHIHEL,

AU TORBEEC LD CNOBRSORE, Fh K KBTI IEHTHETI LT
%, LIFFig.47 &Table 7.1~7.3 KX D #E, HBAOMBICOLTEIEY,

| RERBEERE325°C (KX LPRAEOZEL) , EH160kg/cm? G THAT ., 1 KR
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RELRER (SG2) RUB 20 —TEERY T P 0342, RAORBETMES (PR) &M
[FRian A 7 (PRP) 055 3. BEENEBAPY IKEE SN T 2 EEMEIRAERIE, BA 2240
KW BB 05758 B, )

BEPAOLKIIEAE v 2 PWT) 251 KRS » TiE LIREBAR (AU—10) 2otk
£ 7 (WSP) T, 820 —7SG ICALRED S RNICHK SN,

FIRBICH > T2, FEF (V15) 75 2RkFHKkE 7 (SWSP) T2kFH—Y 27 (SST)

ICHKT S,
IKATIE 1 IRFBRICH » TIRPRAK(I#EM (LX11) T 2RFATEASST Kfirkkid (LX21) TITAOE

sGEhb,

1 X FEAOFEFFICEPRIZA 3 —2 THROEREREICE » Tt — 2 51HE TON—-OFF
T2 1 MBNOEERIDIZE 1 A —71Cd » THISCL BAL (TE 31, TE 32) THAVLEZAV—T
T2SG EHALN (TE41, TE42) THOUEKPREE®RE (TE13) LPV IO TR EHTTE
11) F& (TE 12) o 2 @F il LER SN 5,

PR 3 E %1713, PRIEAKE (PX 11) LVREAHESHH (CV—1) TFHF 3G THET
Z,

PVAOE AL (PX21) LTI %ELEHT 5,

1 AR OKAEEIZPR K Sl (LX11) LKL EBOE 213, PV ESRMO 1 KR KL v#
(AV 5) THIfIT 5, AV5 3TFHE LR EHHESTE HHOBARPRP LHEL TH L 3 A48
MTE L,

| RBORESEICIE, Ky T LBEBEMEL ) 74 RCIDEHBEENBE, B 1r—7,
HoA-—TOEES YT (P P) EE 2500RPM TEE R4, # 1 A—FHER 460¢4/mim
WoA—THEIR 14008/ mn TRRERET 2, £ 7R R ik AEBRHEIR Y FEEEET
BB THE S5 0TS AL, BERELTHENNRZTES, ZROHEBR
£ O(EX1L EX12) B~y F- ) — ke chligIns, ABEBLIIITRE 08T
B P Icts RBOEBENOEEER~NA T 70—y Y RERBICR Y 72— 2 OBEHEY 58
YIEBES A v L OBRTTEBHRIEL S > T,
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Eh L UBRKIMEEICEET 2,

FHOEE, THNERLZELLRET, #7B P o, PREOGIAESIUSGL2 2
WERBATH CV 34) OBHEAZABHFMILT, ERZHLELSEL,

2B IES 275°C, 60kg/ot G TRAWKEIZT 5, BXBEAE (BG1L2) oL, EHFT
HF— st d 2RKEY—U 8 vy (SST) At P L —ROBKBBICE-TH0, RELLE
L4 QP v 7 (SWSP) 2 SN FROBAINI KT HRAERT 2 BHICL - T 5. &
S QR EBMIBB &N 5, TASSTOF LS CV L) Rk, BiEsicLo2Mrs
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W2 A - FEANALEBI, RD 12, QSVEHAV 8 YRILEEIL, HMEMKBRICBETOHR
556121, MEZ € —4— (PRt —%) HPCIT, LPCIT, ACC 120Kt —# —R N5, HIL1R
E%Eﬁyf(ﬂﬁﬁyf)%ﬁ%ﬁkﬁyf(HCH)&E%&A£77GBMW.m&%%
yf(mw)u%&f&&mﬁﬁﬁﬁf2&%@%%%%#@%A5u%ﬁ%§&ﬂéoﬁﬁ@%
%@Eﬂﬁmx12®&AEﬂ;DEw¢guAﬁmEA#AvLﬂﬁ%%<,mwwmv&me



JAERI-M 6247

AVAREBLABRY FELEL T 2O THAKOEARIZN,

322 #HEEDLIvE—T7

BAKBLEBBELOS Y4—0 7 (Table 13) BESBOREL NS DEFEREM S THE
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(318 o TR, (AR SRR E, DIENBFERTH L, TLTRA VY E—0» 7 ORHEOH
BEAEAR~D o
(1) k% [@EK _
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ROSA—~ I 7o—v— b LEORIESMER, Fig. 48 iTnR¥, £, 1RREEES JUBHRE
Bk 5EN EF WEEE ECCSHEARE, MOBHWE, SFEMHEERIKREFORIEN
B2, Fig.44~46., 497G F, PVE gy 27EOFH 2R, HFRABEOHEMNER. 2hah
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Table 14 {2, RETHR~BZDATAC 2000BICIVEGL TWH2ZUTEBOEE, S (Fig.
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Tde CHODAF 104 F » ¥ 2 ADEIERED, ROSA — IEBRF—2OFENLEI LI LD,
cofhic, FOEEEREBELZFERALL. ER100F» YarvEToF—255E (BEERE,
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Oy F—2 LI —8ERNTEHL TN S,

2 F—SDOEFBER -

ROSA— I 7F —~ 2 Eiky 27 41, -
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(2) FR—1800L (Ampex#i)
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Design Data of the ROSA-TI Facility and LPWR

Comparison of Major Design Parameters

ROSA-II

LPWR

Reactor type

Simulated PWR
changeable to a
simulated BWR

PWR

Number of primary loops

and the flow rate,

ratio of the volume
2
1=3

Number of steam-generators

_fratio of the volume
2| and.'the heat removal,
1=3 .

Secondary cooling system

Pressurized open loop

Recirculating closed
loop

Emergency core cooling
system (ECCS)

High-pressure coolant
injection system(HPCI)
Accumulator (ACC)

Low-pressure coolant
injection system(LPCI)

High-pressure coolant
injection system (SIS)
Accumulator (ACC)

Low-pressure coolant
injection system(RHRS)
Super-high pressure
coolant injection

system (ccp)
Core heatup Electric Nuclear
Core power (KW) 2,240 3,411,000
Total volume of primary
system (m3) 0.854 355
including steam volume
in pressurizer
Primary system Press“ge 160 158 (nominal value)
(kg/cm” -g)
Primary system 325 325 (hog leg)
temperature (°C) 289 (cold 1leg)
Secondary system pressure 60 64
(kg/cm? +g)
Secondary system entrance 275 997
temperature (°c)
Secondary system exit 275 279
temperature (°C)
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Table 1.2 Dimensiouns

of Major Components

~ROSA-II LPWR
Pressure vessel
Inner height (m) 4.855 12.6
0.38 (top)
Inner diameter (m) 0.28 (middle) 4.39
0.38 (bottom)
Nozzle elevation of the
primary loop (m) 3.655 8.3
Core
Core length (m) 2.0 4.06
Fuel rod heating length(m) 1.5 . 3.66
Fuel rod outer diameter
{mm) 10.7 10.7
Fuel rod pitch (mm) 14.3 14.3
Cladding thickness (mm) 1.3 0.61
Core barrel inner diameter
(m) 0.23 3.74
Primary loop pipe
Inner diameter {cm) 5.73 (blowdown loop) 70.0
at pressure vessel inlet 8.73 (unbroken loop)
at pressure vessel outlet 4,31 (blowdown loop) 73.7
10.80 {(unbroken loop)
Primary loop total length(m) 14.9 15.8(blowdown loop) | (unknown)
except the steam generator (blowdown loop)
and the pumps 12.7 {(unbroken loop)
Steam generator
Inner height (m) 22 Eﬁiﬁ‘ﬁi‘éﬁ iggg; 22.4
U~tube inner diameter (mm) 14 .4 19,7
U-tube outer diameter (mm) 19.0 22.2
U-tube mean length (m) 4.97 (blowdown loop)
6.45 (unbroken loop) (unk )
. 0.35 (blowdown loop) unknown
Inner diameter (m) P
0.50 (unbroken loop)
Pressurizer inner height 2 .55 15

(m)
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Table 1.3 Volume Distribution

ROSA-IT LPWR
Pressure vessel (m¥) 0.292 132
(with all internals) :
3 0.298 122
Steam generators (m”) (0.07340.225) (30.6 4)
; 3 5.1
P .
ressurerizer (m®) 0.133 {(including steam 20.4)
. 3
?ii?iigiizoiﬁe puméz ; the 9.131 44.3
. (0.034+0.097)
surgeline)
Total volume of the grimary 0.854 355
system (m”)
Tnside of the pressure
vessel vessel (I) A %
Upper plenum (m3) 0.117 (40.0)
Core (m®) 0.051%%(17.5) 19.3% (14.6)
Lower plenum (m?) 0.050 . (17.1)
Downcomer (m?) 0.074 (25.4)
Inside of the pressure y 7
vessel (I) ° ’
Below the lower end of
the core (m?) 0.071 (27.3) 29.2 (22.3)
Below the upper end of 0.163 (55.7) 63.9 (49.1)
the core (m?)
Be%ow the center of the3 0.184 (63.0) 89.2 (68.6)
primary loop nozzle (m’)
Secondary side of the steam 0.64 355
generators (m?) (0.194+0.45)

* Defined as (effective flow area) x (length of fuel rod assembly)
%% Defined as the volume between the lower and the upper grids including

the bypass.
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Table 1.4 Thermal Design Data

‘ROSA—II LPWR
Core power Total below 2,240
Average rod power (kw/m) below 62 23
(high heat flux rod)
Max. rod power below 12.5 55.5
(low heat flux rod)
Average heat flux (Kcal/m“h) ] 1.58x10° 0.59x108
i (high heat flux rod)
(W/cm?) 1> ss) (68.6)
Max. heat flux (Real/m?h) || 0.36x108 1.41x10°
1 (low heat flux rod)
|
(W/em?) /o (42) (164)
Number of heated rods J6 (high heat flux rod)| 39,372
1 (204 rods x

[90(low heat flux rod)

193 assemblies)

Number of unheated rods 13 4,054

Min. DNBR arbitrary 1.71

Total flow rate (£/min) 2,700 3.1x10°
(nominal wvalue) {(1.860

Total mass flow rate (kg/min) n2,000 2.2x10°
(nominal wvalue) (1,330

Effective core mass flow . ~1,800 2.1x106

(kg/min)

(nominal value) (1,200)

Average mass velocity (kg/m?h)| ~6.5x10° 12x10°
(nominal value) (4.3x10%)

Average core flow rate (m/s) 2.4 4.72
{nominal value) (1.6)

Effective flow area (m’) 0.0185 4,75




JAERI-M 6247

Table 1.5 Thermal Design Data (cont'd)

ROSA-TI LPWR
Heating surface area in the
core (m2) 4.83 4,850
4.533 (low heat flux rod)
0.30 (high heat flux rod)
Coolant temp. at the(igiet below 325 289
Coolant temp., difference 17 (at max. power & 37.2
across the core (°cH)- nominal flow rate)
Pressure vessel "
Coolant temp. difference 15.4 (at max. power & 35.7
across the pressure vessel nominal flow rate)
(°C)
Flow rate to achieve the same
temp. difference as that in ;
the TROJAN reactor ;
(kg/min) 573 —_—
(2/min) 800 _
Ceolant velocity in pipe (m/s) | 2.95 (blowdown loop)
pressure vessel inlet 3.84 (unbroken loop) 3.19
pressure vessel outlet 5.21 (blowdown loop) 3.99
2.52 (unbroken loop)
(all at nominal flow rate)
Steam generator
Number of U tubes 51 (blowdown loop) 3,388 x4
123 (unbroken loop)
Heating surface area (m?) 15.1(blowdown loop) 4,780 x 4
47 .3(unbroken loop)
Secondary coolant inlet temp. | below 275 227
(°c)
Secondary coolant outlet temp. | below 275 279
(°C)
Secondary coolant flow rate ~300 75,000 x 2
(%/min)
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Table 1.6 Emergency Core Cooling System

ROSA-TI LPWR
High pressure coolant Hot leg Hot leg
injection system ,[Cold leg 1Cold leg (super high

Injection location

Number of systems

Injection pressure (kg/cm?g)
Injection rate (%/min)

Water temperature (°C)

Source of supply

Pressure vessel:
top,middle & bottom

1 (separable)

below 130
below 60
below 165

Hot water tank
(3002, 7 kg/cm?g)

pressure system)

2

below 105
below 2,460
3 v 32

Refueling water tank
(1,300 m°)

Low pressure coolant

injection system ‘Hot leg
Injection location d Cold leg Hot log
LPressure vessel:
top,middle & bottom
Number of systems 1 (separable) 2
Injection pressure(kg/cm?g) below 22.6 below 15
Injection rate (%/min) below 290 below 24,200
Water temperature (°C) below 100 3~ 32
Source of supply ?ifsggt§§ tank %ifggéigg)water tank
Accumulatoer { Hot leg
Iniection location { Cold leg i Cold leg
LPressure vessel:
top,middle & bottom
Injection pressure(kg/cm’g) | below 70 45.7
Water temperature (°C) below 100 10 ~ 65
Volume (m?) 0.23 (blow down loop)| 38
0.67 (unbroken loop) | fwater 24 )
\nitrogen 14
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Table 4(1/3)
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In-Vessel Instrumentation of the ROSA-II

DATA |MEAS. NAME SENSOR MEAS . RANGE
cu.no.|1TEM | SYMBOL|  \mASURING POINT) | SPECIFICATION | & OUTPUT NOTE
TEMP . ROD SURFACE TERMQCOUPLE
1 (FUEL) | T~ TEMPERATURE C/A UNGROUNDED| O ™ 1000°C |CONNECTED TO
(HIGH FLUX ROD) (0.65¢) DATAC 2000B
2 " " 7 " ( n ) 1" & CORE TEMPERA—
TURE MONITOR
3 " " 1 it ( 1 ) m MONITOR
4 " m " ( 1 ) "
5 " 1r 1 ( n ) 1" L1}
6 " mn I mn (0.5¢ ) " LA
7 1 mn —_ 11 ( LA ) " 1"t
8 i " 3 1 ( " ) 1 "
g " ! " n ( 1] ) " 1"
10 " i i n ( " ) " m
ll " 1m - 1 ( " ) " n
12 " i i 1t ( 1" ) n M
13 1" " 19 m ( n ) " n
14 T " " ( 1" ) " 11
15 " 11 - n ( n ) " 17
1 " m 12} " "
16 (LOW FLUX ROD) ( )
17 " H | " ( n ) L1 "
18 " m 12 j " ( " ) " n
19 T " i " ( " ) " "
20 " no meo"m ) " TO DATAC 2000B
5 & CORE TEMPERA-
TURE MONITOR
21 " " ") " TO DATAC 2000B
& CORE TEMPERA-
TURE MONITOR
22 " 1 1 ( n ) " n
23 LI ™" 41 " ( 11 ) L1 n
24 " ; " mn ( m ) " 1
25 " " = ™ ( " ) n "
26 0" t 7 n ( it ) " T
27 1" " 1 ( " ) 1L "
28 " 1 111 " ( T ) " "
29 Lh) mn " ( " ) " 1"
30 " " i LU LU " TO DATAC 2000B
& CORE TEMPERA-
ROD SURFACE TURE MONITOR
31 " TEMPERATURE ") "

(HIGH FLUX ROD)
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In-Vessel Instrumentation of the ROSA-II

DATA | MEAS. | o0 NAME SENSOR MEAS .RANGE NOTE
CH.NO.| ITEM (MEASURING POINT) |SPECIFICATION | & OUTPUT *
ROD SURFACE THERMOCOUPLE
32 TEMP. TEMPERATURE C/A UNGROUNDED 0 Y lDOOOC TO CORE TEMPE-
(FUEL) (HIGH FLUX ROD) (0.5¢) RATURE MONITOR
33 " " | 18 1 ( " ) n 1"
34 " " [ L1 ( " ) " L4
35 " ft x " ( " ) " "
ROD SURFACE
36 " TmPERATURE 141 ( " ) mn (L
(LOW FLUX ROD)
37 tr m ( T ) " "
38 1hs - " ( T ) 1A] 1
39 X " ( 1" ) 11 rn
40 " 44 " ( 1" ) " T
41 1" " ( 1 ) m "
42 " " ( 1" ) 1"t "
43 m" 1T ( " ) W "
44 m L1} ( 1 ) -!l r
45 " i T ( " ) " 1"
46 " CLAD TEMPERATURE Wy N EocgﬁgA%EégggB
CRADIENT 1 ATURE MONITOR
7, " r " " m" 1"
&7 | ( )
48 1 18l 66 1 ( " ) " 1
49 n T T ( ”" ) " . "
‘ TO DATAC 2000B
50 " " | LG " & CORE TEMPER-
ATURE MONITOR
| TEMP. o |TO CORE TEMPE=-
2L sUPPORT) SUPPORT TEMP. (164 0 ™ 500°C \RATIfRE. MONITOR
52 " T ] i ( n ) 1" 1r
53 1h! n 900 1T ( " ) " "
54 " T [WEST) L1 ( "n ) n 1
55 " " 1 ( Tt ) ”" "
56 1A ! m L1} ( " ) T n
57 1 i " ( [} ) " L1
58 " rn T ( m ) 1] T
59 ™ LA T ( " ) " 1
60 it T -t " ( LR ) 1 T
61 11 T 2700 " ( 1 ) 1 T
62 T " EAST) 1r ( r ) 1"t 1t
63 T " T ( " ) " 1
|
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In-Vessel Instrumentation of the ROSA-II

DATA
CH.NO.

MEAS.
ITEM

SYMBOL

NAME
{MEASURING POINT)

" SENSOR
SPECIFICATION

MEAS .RANGE

& OUTPUT

NOTE

64

65
66
67
68
69
70
71
72
73
74
75
76
77
79
8¢
81
82
83
84
85
86

87

88

89

90
91

TEMP.
(SUPPORT )

L)}

US.LEVEL
(SUPPORT)

"

FLOW RATE

vVo1D

FLOW
DIRECTION

"

"

SUPPORT TEMP.

" i
" i 270°
" J(EAST)

"

CORE WATER LEVEL

n 90°
" | (WEST)

" 270°
" (EAST)

ERMOCQUPLE
C/A UNGROUNDED

" (1.69)
1 " )

(
LI

")
(")

TOP POINT
SENSOR

ELECTRO-MAGNETIC
FLOW METER

ELECTROSTATIC
TYPE SENSOR

DTF TYPE

" 32

mn

0 500°C

TO CORE TEMPEAH
RATURE MONITOR

TG CORE TEMPE-
RATURE MONITOR
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Table 5 Break Size Simulation Orifice

Orifice | Flow Dia. mm | Flow Area m? Flow Area Ratio Type
OR-1-1 7.5 0.0000442 0.0171 Sharp-edged
OR-1-2 16.5 0.000214 0.0829 "
OR-1-3 20.5 0.000330 0.1279 "
OR-1-4 25.0 0.000491 0.1903 "
OR-1-5 30.5 0.000730 0.2829 "
OR-2-1 7.5 0.0000442 0.0171 Sharp-edged
OR-2-2 16.5 0.00214 0.0829 "
OR~2-3 20.5 0.000330 0.1279 "
OR-2-4 25.0 0,000491 0.1903 "
OR-2-5 30.5 0.000730 i 0.7829 "
(Flow Area Ratio) = (Orifice Area)/(Discharge Piping Area)

Table 6 Discharge Pipe Exit Orifice

Orifice Dia. mm Area m? Type
OR-8-1 15 0.0001767 Sharp-edged
OR-8-2 20 0.0003142 "
OR-8-3 25 0.0004909 n
OR-8-4 30 0.0007068 "
OR-8-5 50 0.001963 "
OR-8-6 60 0.002827 "
OR-8-7 75 0.004417 "
OR-8-8 100 0.007853 "
OR-8-9 125 0.01227 "
OR-9-1 15 0.0001767 ' Sharp-edged
OR-9-2 20 0.0003142 "
OR-9-3 25 0.0004909 "
OR-9-4 30 0.0007067 "
OR-9-5 50 0.001963 "
OR-9-6 60 0.002827 "
OR-9-7 75 0.004417 "
OR-9-8 100 0.007853 "
0R~9-9 125 0.01227 "
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Table 8 Flow Resistance Simulation Orifice at Inlet

and Exit of SGl and SG2

2

Orifice | Flow Dia. mm | Flow Area m Flow Area Ratio | Type
OR-2-1 34.5 0.00093 0.360 Round
OR-2-2 37.0 0.00107 0.415 "
OR-2-3 57.3 0.00258 1.000 "
OR-3-1 50.0 0.00196 0.328 Round
OR-3-2 58.0 0.00264 0.442 "
OR-3-3 63.0 0.00312 0.521 "

OR-2-1 "V OR-2-3 : 5Gl Inlet and Exit Orifice
OR-3-1"V0OR-3-~3 : SG2 Inlet and Exit Orifices
OR-2-1~0R-2-3 Piping Cross-Sectional §.00258(m?)

Area -

OR~-3-1 " OR=3-3 " 0.00598 (m?)

Table 9 Orifice in SST Exit Piping

Orifice | Flow Dia. mm | Flow Area m” ' Flow Area Ratio Type
OR-6-1 26.2 0.000539 0.28 Sharp-edged
OR-6-2 31.6 0.000784 0.41 "
OR-6-3 36.9 0.001069 0.56 Round
OR~6--4 26.9 0.000568 0.30 "
OR-6-5 33.0 0.000854 D.44 "
OR-6-6 40 .4 0.001281 0.67 "
OR-6-7 49.5 0.001923 1.00 "
Orifice in S5T Piping
Orifice Flow Dia. mm | Flow Area m° | Flow Area Ratio Type
OR-7-1 5.9 0.0000273 ¢.055




Table 10 Orifice in ACC Injection Piping

Orifice Fiow Dia. mm | Flow Area m® Flow Area Ratic Type
OR-4-1 12.9 0.000131 0.07 Sharp-edged
OR-4-2 14.3 0.000161 0.08 "
OR-4-3 17.0 0.000227 0.12 "
OR-4-4 26.9 0.000568 0.295 "
OR-4-5 33.0 0.000855 0.444 "
OR-4-6 40.4 0.001281 0.666 "
OR-4-7 49.5 0.001923 1.000 "
OR-5-1 23.0 0.000415 0.097 Sharp-edged
OR-5-2 25.6 0.000515 0.120 "
OR-5-3 30.4 0.,000726 ©0.169 "
OR-5-4 40.2 0.001269 0.296 "
OR-5-5 49.3 0.001908 0,445 "
OR-5-6 60.3 0.002854 0.666 "
OR-5-7 73.9 0.004287 1.000 "

OR-4-1vOR-4-7 : ACCl 1Injection Rate Control

OR-5-1 " OR-4-7 : ACC2Z

"
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Table 11 ECCS Flow Control Orifice

Orifice Flo;lea. Flo;zArea Flg:tﬁzea Type Injection Location
OR-71-1 20.9 0.000343 0.178 Square~edged | Broken Loop C.L.
OR-71-2 20.9 0.000343 0.178 " Rroken Loop H.L.

0R-72-1 | 36.2 0.001028 | 0.240 " Unbroken Loop C.L.
Pressure Vessel

OR-73-1 | 36.2 0.001028 | 0.240 L Unbroken Loop H.L.
Pressure Vessel

OR-81-1 | 7.4 | 0.000043 | 0.114 y Unbroken Loop C.L.
Pressure Vessel

OR-82-1 7.4 0.000043-| 0.114 g Unbroken Loop H.L.
Pressure Vessel
OR-83-1 4.3 0.0000145 0.049 [ " Broken Loop H.L.
OR-84-1 4.3 0.0000145 0.049 " Broken Loop C.L.
OR-91-~1 E 10.1 0.000080 0.163 " Broken Loop C.L.
OR-91-2 10.1 0.000080 0.163 " Broken Loop H.L.

OR-92-1 | 17.5 0.000240 | 0.125 " Unbroken Loop C.L.
% Pressure Vessel

OR-92-2 17.5 0.000240 0.125 " Unbroken Loop H.L.

The first numbers in OR-71-1 " OQR-92-2 are the flow meter numbering

Table 12 Break Mode of ROSA-II Break Unit

Mode No. Sequence

No.l Switch ON -~ AV 8,9 Open > (T1l) = 0SV Close - (T2) > RD1,2 Break

No.2 Switch ON > AV 8,9 Open - (T1} » RD1,2 Break - (T2) - QSV Close

No.3 QSV Close - QSV Close - (T1l) = RD 1,2 Break - (T2) - AV 8,9 Open

No.4 QSV Close = QSV Close + (T1) -+ AV 8,9 Open + (T2) + RD 1,2 Break

No.5 Switch ON -+ RD 1,2 Break - (T1l) - QSV Close = (T2) - AV 8;9 Open

No.b6 Switch ON -+ RD 1,2 Break = (T1) - AV8,9 Open - (T2) - QSV Close

No.7 Switch ON + AV8or 9 Open > (Tl) > RD lor 2 Break(QSV is held open)

No.8 Switch ON -+ RD1lor 2 Break > (T1l) + AV8or 9 Open

Note 1 : Tl and T2 indicate time delayed relay switches.
Note 2 : No.7 and No.8 simulate split break.
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Table 13 Interlock Action of R

OSA-IT Facility

Apparatus

Interloc

k

PR Heater

HPCIT Heater

LPCIT Heater

ACC]l Heater

ACC2 Beater

AVl
AV2

AVS

AV9

SLV4
SLV5
SLV6
PRP

HPCIP

LPCIP

WSP
Pl
P2
SWSP

Interlock for
Core Heating

Normal
Break

Forced break, Confirmation of
the lower-lower-lower limit of

Forced break, Confirmation of
the lower limit of HPCIT water

Forced break, Confirmation of
the lower limit of LPCIT water

Forced break, Confirmation of
the lower limit of ACCl water

Forced break, Confirmation of
the lower limit of ACCZ2 water

Closed below the lower-lower
Closed below the lower-lower

Closed below the lower limit
pressure value

Closed below the lower limit
pressure value

Closed after confirmation of
Closed after confirmation of
Closed after confirmation of
Forced break, Stopped after c

Forced break, Stopped below t
HPCIT water level

Forced break, Stopped below t
LPCIT water level

Stopped below the lower limit

Forced break, Switch off by t

break, Switch off below
PR water level

break, Switch off below
level

break, Switch off below
level

break, Switch off below
level

break, Switch off below
level

limit of ACC]l water level
limit of ACC2 water level

of CWT water level or PV

of CWT water level or PV

break
break
break
onfirmation of break

he lower-lower limit of

he lower-lower limit of

of PUT water level

he timer T3

Forced break, Switch off by the timer T4

Forced break, Switch off by b
Released by break switch ON

Not performed below the lower
CWT water level (Bur for cooli
lock for CWT water level can b

reak switch ON

limit of AT pressure or
ng water flow, the inter-
e released.)
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Table 15 DATAC-2000B Magnetic Tape Unit

I. Composition of DATAC

Multiplexer 95 CH

A/D Convertor 1

D/A Convertor 2

Code Conversion Circuit 1

Memory Circuit 2

Control Circuit 1

MT Control Circuit 1

Control Panel 1

Automatic Voltage Regulator 1

II. Specification of DATAC _

Number of Input Channels . 120 CH

Input Range | +10.23~ =10, 24V

Input Impedance 10 K2

Integral Conversion Accuracy 10.4%

Quasi-Simultaneous Sampling

Format of MT

Density 800 DPI

Number of Tracks 9

Record 65 mm

Ambient Temperature and Humidity 15~ 30°C, 40 80%

Input Poﬁer 95~ 105V 50 Hz

ITI. MT Unit

TYPE FACOM~-603G

Tape Width 12.7(1/2") mm

Tape Speed 30.5 m/s

Data Speed 96 KB

Density 800 BPL-

Starting Time 2.5£0.3 ms

Stopping Time 2,320.3 ms

Rewinding Time 18 min

Recording Method MRZI

Head 9 track - 2 gap

Input Power 30 200P0+10% 50/60 Hz
' 1.6KVA(Stand-by)

2 .5KVA (Cperation)
Markers Loading Point and End

of Tape (Reflection Type)
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Table 17 Specification of Core-~Temperature Monitor

Input Range 0240 mV
Numbers of Channels
T/C Inputs 80 ch.
Conditional inputs 20 ch,
Reference Junction 50 °C
Scanning Speed 100 ch/sec (Max)
Recording Time 320 sec (For 100 ch/sec)
Memory Capacity
Core Memories ’ 32 kW.
Cassette Type MT 32 kW
Access B
Manual Access (Ditital Display) - 1 ch (4 characters)
Automatic Access (Analog Output)
Number of Channels 2 ch
Output Voltage : 0t5v (0 1000°C)
Scale Factor 1/10 (of real time)
Integral Error 17

Table 18 Instrumentation List in Simulated Fuel Rod Assemblies

Assembly Numbers
Trems I | 11 | OI|ima|1v |v Commen ts
Low Heat Flux Rod ' - - 25 20 30 15
Temperatufe High Heat Flux Red L3 36 %3 5 20 a5 Ungrounded CA Thermocouple
Tie Rod (Fluid Temperature) 5 5 |- - - 5
Core Suppotrt - - 18 | - 18 | 18
Water Level | i€ Rod - S - - > | ON-OFF Signal by Needle
| Core Suppert Inmer Surface - - 18 ! - 18 | 18
| Flow Direction Detector - - 3 3 3 3 | Differential Transformer
Flow Rate - - 1 - 1 |- Electromagnetic’
Void - - 1 - 1 (- Needle type
Total 20| 46 | 91 | 48 9] 89
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Fig. 11 Comparison of Pressure Loss of Each Part of the Loop
between the ROSA-II and the LPWR with the Same Core
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Photc. 1 Primary Loop Connection Nozzles

Photo. 2  ROSA-II ¥acility
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Photo. 3 Circulation Pump of Unbroken Loop

'

Photo. 4 Break Unit and Quick Shut Valve
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Photo. 5 Discharge Pipings

&

Photo. b Turbine Meters and Pipings for ECCS
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Photo. 7 Upper Head of the Simulated Fuel Assembly

Photo. 8 Simulated Fuel Assembly
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Photo. 9 Control Panel

e T

Photo. 10 Data Acquisition Unit
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