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ROSA-TI Test Data Report- 13
-Improved ECCS Injection Method-
(Runs 502, 505, 506, 507)

ROSA Group, Redctor Safety Laboratory 1
Division of Reactor Safety,
Tokai Research Establishment, JAERI

(Received June 6 , 1978)

Results of the ROSA-II test simulating a loss-of-coolant
accident (LOCA) in a PWR are presented, including test condi-
tions and interpretations of phenomena observed in test runs
502, 505, 506 and 507. |

Development tests were performed to find a more effective
ECCS injection method than the existing one based on cold leg
injection. A combined injection of hot water into upper plenum
in early stage of blowdown and subsegquent cold water into lower
plenum is the most effective method for a cold leg break. A hot
leg injection of a low pressure injection system is effective
for direct core cooling and early reflooding. The generalization

for actual reactors will require analyses with a reliable code.
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Summary

The objective of the ROSA-II (Rig of Safety Assessment) test program
is to investigate blowdown phenomena and ECCS (Emergency Core Cooling
System) performance during a loss-of-coolant accident (LOCA) postulated
to occur in a pressurized water reactor. For that purpose, a simulated
experiment of LOCA including ECCS operation is performed with the use
of the ROSArII test facility which is designed to simulate the TROJAN
reactor in terms of thermal hydraulic response. The facility consists
of a pressure vessel with a simulated core, one operating primary loop
and one blowdown primary loop both with a steam generator and a pump
in addition to a pressurizer attached to the operating intact loop.

ECCS is also provided to the facility with several injectieon locations.
Normal operating conditions of the facility are 160 atg and 325°C in hot
legs and break configuration and ECC water injection conditions can be
chosen as experimental parameters. The details of the ROSA~II program
and the description of the facility should be reffered to the previously
published reports(l)’(z).

In the present report, part of the ROSA-~I11 experimental results is
given with interpretations of the data. The ovjective of test runs
described in the present report is to verify improved ECCS injection
methods which have been proposed by considering previous tests or
results of preliminary analyses. One of the four runs was performed as
a standard run with the same injection method as an actual PWR for
comparison of effectiveness. The injection methods for each run are

as follows:

Rum Upper Plenum Accumulator Low Pressure
Injection System Coolant Injectien
502 | None Hot legs Lower plenum &
blowdown loop
hot leg
505 Upper plenum Lower plenum Hot legs
with 124°C water
506 None ' Cold legs Cold legs
507 Upper plenum Cold legs ~ Hot legs
with 124°C water with larger flow

Run 506 in the above table is the standard case and Run 502 is the

analytically predicted effective case with accumulator (ACC) and low
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pressure coolant injection (LPCI) system only similar to an actual PWR.
The injection of LPCI into blowdown loop beside the lower plenum was
added owing to a piping error in the actual test Run 502.. Run 505 is
the case with upper plenum injection system (UPIS) with hot water in
addition to ACC and LPCI. Run 507 slightly altered from Run 505, is the
case that might be applicable to existing PWRs with a slight design
change.

Experimental conditions for the four runs aré almost the same and
break conditiom in common is a double-ended cold leg guilotine break.
HPCI was. not used to clarify the effect of the injection method since
effect of HPCI is insignificant in case of a large break.

The following conclusions were drawn from the comparison of the
results of each test run with the ROSA-II facility.

(1) Injection method of Rum 506 (ACC-cold legs, LPCI-cold legs)

This combination of ECC injection shows the least contribution of
accumulator to refilling. Furthermeore the downward flow in the core is
accelerated due to its condensation effect and thus core exposure
becomes earlier. Reflooding of the core by LPCI is too late to prevent
temperature rise of fuel rods and flow oscillation occurs between the
core and the intact loop steam generator during reflooding the high
temperature core by LPCI even after power termination. The oscillation
is due to the fact that the two heat sources, il.e. core and steam
generator alternately reject the injected water. This results in
oscillation of accumulated water in longer period and gradual increase
of the accumulated water level accompanied with quenched core from the
bottom. ' _

(2) Injection method of Run 502 (ACC-hot legs, LPCI-lower plenum &
blowdown loop hot leg) '

During accumulator injection, the injected water causes oscilla~-
tion of pressure and flow in the blowdown loop steam generator since
steam is generated from the water or alternately the water condenses
steam when it flows through the steam generator. On the other hand,
the water injected into the intact loop hot leg penetrates the core to
the lower plenum maintaining its subcooling and cools fuel rods except
several rods exposed to steam early by the injection initiation.
However, the whole core is finally reflooded.

After termination of accumulator injection, the water held-up in

the core decreases and portion of the core shows temperature rise again

vi
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until water hold-up recovers by LPCI injection and the core is reflooded.
In the process of LPCI injection, a portion of the injected subcooled
water into blowdown loop hot legl intermittently flows back into the upper
plenum and cawses violent condensation to result in repeated temporal
rise of core water level.

{(3) Injection method of Run 503 (UPIS-upper plenum, ACC-lower plenum,

ACC-lower plenum, LPCI-hot legs)

The water accumulation in the core is not evidently increased
directly by the UPIS.injection. The whole core, however, is fully
cooled by the injected water without sustaining exposure due to con-
densation effect. The effect of subsequent accumulator to UPI5 is not
clear since total amount of injected water from ACC was quite small.
However, at least it can be said that exposure of fuel rods was not
observed much. During LPCI injection, water accumulation rate was
faster than the cold leg injection case and all rods were continuously
cooled directly by falling water until reflooding.

(4) 'Injection method of Run 507 (UPIS-upper plenum, ACC-cold legs with
larger flow, LPCI-hot legs)

Since the increase of accumulator flow rate was not enough, its
injection did not contribute to water accumulation in the vessel and
its suction effect of residual water by condensation appeared more
dominantly. Thus early core exposure was resulted. However, both
exposed region and risen temperature were relatively small since the
injected UPIS water prior to ACC injection was drawn into the core. As
the result of the draw-out of residual water, flashing in the lower
plenum was weekened and fall down rate of LPCI water into the core
became large leading to faster water accumulation rate than the case
of Run 505. Fuel rods showing temperature rise was quenched not by
refiooding with low density mixture but by falling water from the top.
(5) Comparing fuel temperature behavior and other observed parameters,
the best combination of ECCS injection among the four is combination (3)
above followed by combinations (2), (4) and (1) in order.

Effectiveness of ECCS using the three combinations except the
referénce combination (1) was experimentally verified with the ROSA-IT
facility as predicted.

Application of the present conclusion to actual reactor should be
made only after assessment of the system effect of the facility by a

reliable analytical code.
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1. L »¥ &

ROSA-TREZEKEFE (PWR) O—RAEEHMICLZ5HMMBLEL (LOCA)
LR LERT, REHOREBRICET 3 —-KRENOBEAMOEE, KBESRECREEY
BLUEERAFPLEHTE (ECCS )OEBHEZ O AERNICE~E T LEZRMLLT VS,
%ﬁﬁﬁd&ﬂﬁ%é.Cn%$ﬁm1ﬁ3®§Emﬁﬁﬁﬁént2O®ﬁEW—f%ﬁb,
FONROEEHM -7 LT ELDTHD, TNLTNORRV -7 ICRBRIREE LBRS ¥
75% L, ECCS DAAEBOEFIKEAL IBLICNHSTE,

HRREA L LTI 30 EHMT A3 0RORNFHQHEATHREOH v EEOY —7
EMBHOF LIMBRZECO_RAKEBEEDECCS EAZHTHE, CNSOERFHEZE~
EZI—EOERAETL, ¥ — 2 EHCEREOREBERY LR ZER, FREOEEICH
FE B EETE bOTHD, $1HBRT — 2 ORI O KRE S LABEAT —7 558 E
BEanTinad,

AHTEE T A%EER (Run 502, 505, 506 . 507) @GV bEAMEECEST &
K ORTREN CET 2 ERTHY, SRUNBIECCS OEARBAELEETE, L
EE R I LY HENBEECNKB I CRRBRBCDOLES, _

£Run K% 3ECCS OEAKMED, HiIcEMH L~ ROSA—I EBO%Run OERT

— 2 AR L, EROEASZHICHTZECCS OAHEEIIETIERLL UIKEE 2 - FIC
LB ORERL OREEN1-EOT, BeERPFEAINTO2EARBIIRDE, £0F
FHERNDBIABECCS OMREZRLVELTRBLTL S, '

£ M5 % Run 506 FHEBEOEEE L TERFORENEARBCOVTERE L2 Run TH
5., ke L, Run502 HEERAE (ACC) o ADimBAEEIC, BREEAR
(LPCI)2F®7 v+ oicZE L~Run THB, 1 Lk — 7 ORRMNESCH—Hos
MoTHEA I, Run 505 REEKOEER2EH S L+ 21 (LIFUPIS &#32 ), BEK
DEEFZETHSLF 41 LPCI 2BEAES ICEA L b0, Run 507 2020 AlKOR
E%% 7L ok, BRAKOBEREZHEA MM CERAES K, LPCl+BRRES
CEA LI bDTHB, VFNORuNT bBEEAR (HPCI) AN ICEVTEOFS 2L
LEZLNEDT, ACC LLPCIDEARHOEEZ L OHBIZIHEDICEA LTI,

EA LB ESEIEE 4 REAAT, RS EORRIHIIERun L HBMREERZHL
FEmADPE L, BERERIEI -BRRBTEIIE/,

1 EEBORUN 46 CROSA-TRBRIT~THT L1,

EREEOBME S LOERES C OV CRE2ECHER T — 2 L 2 OERELCREAOK
SRR COOTIE 3 BT, UBROSA-IXRBREEOFMICSVWTRBELRK D, 2%
41 AT ER OEBRER IOV TREROF —4 » LE— | I~ BE0EFBBE T,
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2. EBEE L EBRMF

21 HRORE

ROSA-TREAERE oL, Fig.- 2 1 &L Table 2 -— IWeRTEHBEE(PV ) &
Fig. 2 2KFT —RERSEESLU 2 S OBRBRCINThEBSN:BERE YT (P 1,
P21 EERRER (SG1. SG2) . THICHEE L - 7HICET SN BFRE ar—7
BB XN NEE (PR )DSE-TV S, v —7 2 LREHEROKFCEALNE
ECCS i3, mE&ZAS (HPCI), BHEAR (ACC), EEEAS (LPCI ) D 3%#kLS
175,

HABE L5 5 BA Sh 2 EEREESK I N9H LHBOMRCE L THEAE SN,
EHICRIAERICAV B IRESEOMMFig. 23, 2412, ZCBRBICHBETS 27T »
L ORI Fig.2 5 R LTH D, B A REAKOBEE, WHHRT v 7R3 44 Y RBH
FABRTS 3, EREFRICHAN 2EROBRTTE AR EEZ S ETHSL (Fig. 2.6,
2 7). BER~OUAE L, BENE R BFRICE O TEF OFEEE O OM £ Tl
TUTh, boidd 77 AROHAELAEETS LI CEH AN TV, ANERI2 1K
B TR L, A8 3ADRREL 8 ROERBE (44 Uy F) BLUHBONS
H16EADFI —ow FOFF1 0TARENRY, 8512 94KTHS, PR35 & U4 (R fEER DRsHE
BEBRENEL 1A% 0 ORBTRENDAN X - TERKES LOERRIUBEBL O
T EME S, ' .

24k B N A AT 2oL (2, Py BIGER O T M RUREHE IC 4R (O 5 1 RRE ERRE
BEE ), AEROEARREMERICSA (S5 2ARBREARESH ) THI, REND
BRSBTS B HTH S, BAEIC ] RS OEHE 1 FHHMEEZRRIIC
SE LTV, chDOEIEBLUHEABREES Fig.2 8~ 2 9I0Rd, RENIUT T RMR
14, Fig. 2 3ICRd@#OT, RETEEEI G FBAERS a1, FTBERS Va5 LT 5548
TH B, |

o g rERBor—7HUESWEEFRIIFig. 210 WRTEBOT, CHhEDF —
S eTHE S — PRGN, BTHERCAREAS 3D, RERERNANESLCPLY
Sk ORET — 2 LEABEROKEORR Aoty b7 —7HOBHEREBICERS O, &
HOvRF L L0 ERNARINE, TNOE2ADTEHEORET » v 4 v EREE, BIU
L v AFhAORESEE L L bicTable 2 -2, 2—-3iKRT,

HEABOERUD KBOTEHMF v VA L OBESRERD 4 RESKEEH L ERE—
MELTED, FFR-EBEPT—FIC 1 OROAEXBTEHREETLE 4 ORESE LET
Lia

22 BEBROEH
Run 506, 502, 505, 507 DENENOEBREM L Table 2—4~2—~TIRTEHD
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THb, SEBICHBLREHR, BRAEEORAHEEH THLC L, BERNL Y 74 AOHK
BER, B REOTRETES 5. £DRO—RINIEHE, DUBEE, Fokd e
ERR LS OER SR, HIFALC AT, F7, Run502 03 2R - 7 8 RAE S
BENYF 2 )R D 25.25mmé OBBAHT EHOERTH B, FREME LTS
#7o0i, ECCS DEAERLEAKEBTHY, ERun ORADENIRD LD IC S,
Run 506 ACC (%K) —EBEMER, LPCI —SREES
Run 502 ACC (%K) —@RMEE LPCI-FE7 L+ 4 ( 5XUMK L —7BE
(IR 1C b—SBBEEA ) |

Run 505 UPIS (&#RK, 124°C) -k v+ 4, ACC (FEBK) —THF L+ 4,
LPCI—&HMEE . ' .

Run 507 UPIS (&BRA, 124C) —L®7 v 4, ACC (%EK, HEHM)—BER

g, LPCI —-ERAEE

CHEORBRRMEITNTAROL S UHBENSRESNLLDTH B,

Run 506 EMEORENEAFR

Run 502 RELAP 3ick 2 i l)oc:swfféﬁaa ECC #HAHR OH BRI 51T - 1-
BlD S HTERGKRAEENE N LRI NLHR

Run 505 E#f~y FEAR (UHI ) ORB e B BBBKEAOEME DEFRR L
HEXBOECCS O # OBABIICET 597 2 — 5 RBR DR R Eh A

AR |

Run 507 {52 Run 505 AROEH &L LT, BETIERFCLRERRALTE L LK

ATsA9HEDHE5HR
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3. E B & R

AETHERICBOTRELLF —2KK20T, £ Run TLRZOEREBREELTHR
AO~, BETAIMORUn OF -2 LEBRTZ LWL THEEREDREREDON S, 1K
LABETHSOIE—B0 Run TH-T, < ORun OF -4 L OWBIL Lo TR LHTH
BB EDRANITERICOVTIE, HEROBEICIDEN LTS, 14) 15)

HER 7 — AL T—ARST —7KERL, FRETRETHERIC LD S0y P IETNE,
ZOREOOIHEBEORBICLE LUK NG 7 —4 2R VL THEWCLERELE
WLbOTHD, BEBIZILETRNREOKITHE, 7407y b SRR RIERER
BA 1000 A& L7z, SREMORER—0O 7 7ICHCBEIREOFS CL-TRAL, 2
KELEOR sRMAEAT 3 BA, RIMICHY LEEANOLBICRLAFSOBSLHEL
Td,

3.1 Runb506 OER

Z ORun HERNEEDOEATERKICENTECCS #EXPOPWR TRAL TV AHHE,
4115 ACC, LPCl &b ERNESCEALLLDTHE, TNLOEANBILET S
St ATE~NE L biC, BAMBALA MO Run OEEF -2 &1 5,

311 Run 506 DEH (Figdl1~314)

—RTNOENEE G ONPRESENREICH SMEBER VT, BETL ARCRED
EEASER L, SEANEEFOREKRECHK T5BAEAMEL 55 P0URE~NLBTT
5. BN OTHOE D ZHNERICEC THERMME LS7D ., —KRRENLD T LBLE
ﬂif%eanomwm1wﬁiﬁwm;@ﬁEéﬁufwam,P1£yfxu&tuﬁﬂ§
W hEh LHAEETHNCESS, Ry 7HiIckT s ENRKL 15~20at OB &b
%mao—ﬁﬁﬁm2@@Lﬁﬁ&ﬁﬁ%ibbf@b@&&fﬂ<,ﬁ&%%@&ﬁ%%m%
BP0,

— RGNS R BT B 1 —RFE DO DBMICL > TEA LRSS, &
ek p—BEBICEDREL, HERBF—ERENE, DTLICRELH O, SRER
E—RE~DHEBICLBEEHLND,

312 Run506®#E (Fig. 3 1.5~318)

FHER L TOZERIHOELRASNAT, FELSOFANTMEDOF EAKBLED L,
L HEE AL BRIt L LB B, THDHERMESE CEA AL ACC HAKIHA
CRETEC ENTRE LI EAEH%RT 5, WML BEKNEMET 501310 OBHLST,
LPCIOEAMMLI S T 0HREBATLS, COMREY Y AIvE ERTERIMICLVEA
Kot AEFCEY, BAMCEFT LRI EEOREZH TREALHRRELTHEL, 57

_.4__.
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YATEELBOSRACTHITRA LY L ERSME e EL o 0D, BAER
FHEBFEC AROEVERFZRATH S, FEHNTEAERZ 075cms THD, £KRE
O—-EME5 OBEETHE, CORBIZFY YA ETOERGRMETRIA 2 IRET,
FABEAOEREORAMATRATE YD, 2B KEOMBTHL L LBRLH, BRILHLH
HHREOHBP 2R FHOPS G 2HOORE tRRAMATEERDRICREME LSRR
LT3, iz < LPCIZEREEAL LA Run 325, 3269420 THALNLRR
T, BRICHBFLLESC 2ERFLTEEAKOREDH LR LIELEHDTHS, T1DS
BAKD—HDFY v v HF L ->TEANBRKM0HSREE THLKEAT S L, FHIC
RETERIZOMEMA (RF 4 —Lb oA VT4 V7 ) K& >TRUBERTECUD, B
CRREEAEDN LIV PL 4 Y PDLBRACET LD L. F9 YD HliKEGSHE
MORIIEAICLS FA4 FREMODETT S, LEASCRIKBERS v+ L 0RRIIRLER
EOFH Y - THET 372, S.G 2 O F#R (HOPSAL~) EED, EAKDD
LW S G 2HENED I, HAKOMOFES IP VELURHOFA~MEESTHATS
C&ﬁ,W%W—fPVAD/z»ﬁﬁm¢@%ﬁﬁwﬁofw5cabéﬁbaEHM@%GZ
CEALEDAS L, SE X2 CTHERORIAERET S 100, EAKOLBHBEUP VIHRICAL
R&h, #vvhviisd 2 BEE5IHRBEORNE—BHRT 5700, P VAKMRFLH,
o vl SRECEET 2, SEORBOIRE Libic, REERICELLTVEHLR, T
5 REICS T Y F BT LT 00, FRIOFHKERIMEE SICERL, 200w -
T AN WKTBLESTV S, CORLGREBHUEKEEIZFORATLTHEL SN,
L RBDHEE DT B D SR OEFRE TIE—BILK 2O FLKGIIRSR £ & DT b

BB

PV LM —REO 1 ZERADOR 7 LB BEARKNKZ VR, Tov &9 vh
K<, TRBETIR/NS OEHE AL ORBRRIC L RPHRANT VL, EEORNHFRE
ﬂﬁ%m&oﬁMﬁK—&bfﬁb,L%foA®Z%4—A-N47F47¢m;5ﬁ5%
# LT3, | |

e —FRTIRFROBRHBRRIC—FLTP 28y FPHADZEREBAOX X THOH B~
DEBEZRLTED, SG2OEAKDELE LIS VRATHELEARLT A,

313 Runb506 ofigs72 )54 (Fig.319~31138)

CACC! OBAIR12BHG4 ABITICT 3L, ACC2 i1 2BH55 0B ETIC 1852
BENTHBRBEESCEAINI, KBACC 1 ORBOF — 2 1THE AR LI 550 2K
DREHHLEORASHD /1 XEBbNE,

LP C IO AR (R L — 7 0 D@L b5, 4 ¥ 7 K ORE 6 X UTHEABR~ OF
A RT MOWEE DR E bIC, BN~ ~DEARE LA L 120~1254/min 2wy
Ceth, FASHORECEDSEARBIBEN —TAEAZNLDESONE, BEO
R LW — 7 W EARS OB OB ENELSNE,

FHABS LT 74 ) 7 4 b 9RREEE I L DR & 7 I AIRII TR S fods . SRSk B2 24
IO 2 OFHEC. ACCHEARDGSRPPEBLTNS, $174 ) F 112 0OKH5E
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FTERL, &Axeﬁﬁﬁmﬂﬁéca%ﬁbtwa cnbmm%ﬁﬁ®§ﬁmmmﬁmﬁo,
fTaTLE,

314 Run5060EH (Fig.3. 1.14)

BN IC b Uy TIES L0 BB, ERARMEE & S BROUT LN EROMORIE G A
BICENZ TG, T 9D CTREBHREEOESCX OEBAE bER L7, BEH TR
WA A R O B HUREHE & A BIGE B DE MR L TR R AN Y » TR
HmETIEEAER LI LTV,

315 Run 506 D@ EEE (Fig. 3115~3125)

WM L SEESS 2 E ATERE FRAMEGT 5K, SMEHEL B LOONEA (posi—
tion 1) THBEBNAEMMNH S, CHRENER FFEETHLL 5CHLICTR & fnek
DT AW, L EHICEETE KOBET L AR ONEATROETbNEC L,
%mé}ﬁiﬂﬁb‘f:bﬂgtﬂﬁf;}%nﬁlcﬂé ZEEBEELZILND, COLERMMANERICTL 28
AN L7z ACC DRI LD, FLEMO TN EMAMELN, K4 FOREZE LK
CENBELTNA LA ONE, BHEORE LR HEFIRBAHOE L position 3. LT
position 2, 429kl TOBTEEIBIE SIS EBERFHEICAD S, positionl
DHRTESHG DLV EROBEOK & LFIcky, LREIEC, EREOBLICHEART D
BIEIC 7 v FANDH, BENOEIFANMICEL 72 v FEh, REBHTORL DT Y
2 bORMBLOAE, CRHEPVEFEESZQERLAEA FEIR LKL OLR LOB
FTHEE, TOBEHALORTLTED, WO ICRAICLDBD Eato fk & 12 ARKE
BCLOBHEO TV EnH DD, BTAONBRAEESE THEAE PRV BLE
b2V OKEICETT 54, MORHETRU LA OKMLOECEATS LY F %
hTH D, HERENBOEEKLTHE /T v FT 53 TORBBBSENC EEEHR LT
3, BT EM7 T v+ T EELBOREAORE THERIL, position 2X9D 3, 4880 T
W, KBOEO ENDFRARIKLEBHORBH TARIBCRABZIEER LTS

3.6 Run506DfiAEE (Fig.3126~3129)

HARRITEBBRER o -4y vhREHL. AREE~LRET 55, FHREEQBIIHEMC
B, L LTMEEXLPCL ZAROEKEOERES LD L L, £ OMME IR
MART LIS, COAEFYT Y ATEB FLEEAKSRAMOE I TES v o BEL
THBELEEHRLTNS,

B -7 RFORETHE, SG 1AO REHO, P 1 kv HOMAC C EABKE, BR
EROWHMAERTORA L, PVAL/ AL CHELVLREMBE LD - TEAKOERR 1%
T . CORMMEERZACC FAELRIIMHENLLD, BROEKBORES E—KRTL LD
IS, BKBOBMEEBEL —TH5 Fy vhe~BOtEAKO L, BEHKLT S
HEBRA TS, BABROBOEIEAKD S Y v H v AORKBRBREICD 8 E DR
BE4RT, ’ T '
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Ber —7EFOBECH COMNORYIZHERICR N TS, BRAEZE~OEAKSB LY
vheAHNA LS, S CLADRERBAT, SG 2HOIGEBMERORHARAS DK L,
BEAKDS G 2HE~HNBEP 2RV 7, SG 2HOLKMMREETRL, SG 2 AMIBH

BELRT, .
ZIRERBEIIECH LRG]S, TS,

3 1.7 Run 506 DF LY EKRE (Fig. 3130, 3131)

1 8PS LRARSIBRBELRT L OICREY, FLELUEBS L+ a0kizEbNT
BiEsEs, ENBOBROBHOBREICL-TRELR L &b, ZORBRAN
ACCHEAMBB LU ZRICH SMEEOBHICL 2R LAMBLD ENTh 6B BLT I
LIEBATE D, FAREORMIIMBREDOLENLDPPRB VT EHD D,

ETRHPLO/ T v FOETEBEEDC/ T YF LD, FhEA FEO28LEKGEOLERLD
KIBICET LT B, CORAFREIERT, TR LAOARELNI IV FLESCTRBLE
LTWBZERBAT, REILLIVEY Edviw K DHERIZE#4 FRE 2 KB REIRE S 5

Ei3h, AARKLAERAELEY, TORED FTHE. ZHEHOH SUE~OEKE ORERY

BEERAER LTS,

318 Run506Da7 «~LARE (Fig.3132~3134)

AT e NLADFY A THERR, EHTRACCEARBLULP CloRNORE ICHIG
LTHRBMEEEARL, BHEV—7OP VAL ALDOREBRBCELULTH 5, 2ATHETIE
BEtrnamBEicn L, BLARMBE ORN BB TFTHE v+ 2 BEZEBHULTL
5,

SUALRHE FEORER 1 6 BHEICBREL 5T, FLRPLFLEFL D SR DICKOHSLL
1T AT LT0A, CHIZACC OBRIEMICL-TETFRT LF L 0K F v ¥ H < Ick
LF ot FLOLEFZY » FORREM Lk hiCHESBTTA~BIbNE b ERT S
CEBTED, :

319 Run 5060% & Fig.3135, 31.36) |

{F O F RN B UM o e N ST OON—OFF ES0# —BROEEE2ER T, &&314
BRESOEE I 1 23R40 5 CETRBEEERP TV 3,

cORun THEEEHEP AT MCETDICEL LTEY, BREEOFELYEGORE
LR OFRLE KT S, LBEKCLEKESORNIT LT 0BEALLT, Chn—KiC
FOEHETHELTCOAHETR, FLXFEAOLTOBESsBETF2EFRL—H LTV,
ZOBKES LEIGES A HNCERESTROEINA L SiL5 DR, PV ETEEOHEE
FBE—RLTE D, BARO LA EOEHEIN S T, EAEEPLES T T8
CED Lo TV B CEEREICR LTHA, _

—F AT e NLADF Y YN Rl ORER O, RICEFEKSE BT OETT5HA
KOS =20 5900, SURBCABUBESoE s, 17 0BA SOBABORE T

_7_
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BICEND, COMBRFELAREOETE KL, #Yvhv EFTERORIEL & bIKKED
EHIEHED FBETELTO AL ELIDE, TULLEKBORMMBCIZF Y v H~ @, 7
DElESBEELREOBE S0, FyrhvMiRARERKTAEEE XS LEDIEH L,
EEZRELAEEORD LD THATKEERETRT 1 -2 » N4 YT 4 v IHRIZEK
STMEONTWVEZEEZERT S, -

31.10 Runb506d#7HE (Fig.3.1.37)
PlEry7oEEHOKEDLHP 28 7OREROATG I cts. BFFFCENEZEL
LTHhoEEORBEREICE DB TELLTVAE,

3.2 Run 502 ORER

O Run i ACCABEMES I, LPCIZFHF v+ ACBALLLDT, BEFAZHOD
Run 506 &S X hd, K LBHLr—7TERAEZTCH LPCID—BuR~TEA SN,
NEREE L —TERARETOXYF o ) HEHEHHEIR O Run TH 3,

321 Run 502K} (Fig-321~3214)

W —TEEO~Y F 2 )RR ORBER O SC IAOELUP 1 #¥7ADOEHN
HPVEHLDBAT 10kg/cm?® 12XE <, Run 506 O hd DEDES L0 bEVS, BT
OF FHof Run B AL, BATIkgtm? &/h&, 2L TENBTHEOENRE
EALTIRUn TEHNELBT LTS, Chicd DRy F . U # ORBISH 2 BT E# )
KT EAUR B, EABRE O 1THE S RERE A OPE 150, 20BEPS5SG 1
A, P1EY7AOBLUHENN 1 OE EROEASK S CRE LAy 2, T ORBIZH LD
PVEH—BKO 1 2EPP 1RV 7AD - HOEFECHEEFRBEATED, SC 1AL « KO
@%E?mﬁm$éwo%ﬁﬁm%«aACCEkﬁ%&f&5c¢me,Runms?Run
3m~%dm%ﬁaent&@ﬁwAcc@A*mﬁﬁ%&%%ﬁﬁﬁé¢ém,%CTﬁﬁ¢
REREARNOW UL E-TELR2RETHELEAENE, EAHRun 506 iKH~TRK
BiCh: » THAERMEE I LT ADIL, BESRE LTV, BAKORELIED A&
KRAEBPNTNETZ EITLES, - '

THREOEHFRKENUETIEL- I

322 Run 502 ®ZHF (Fig-325~329)

EARK L FERERBEOBCALETHEXROLHAOEERT, ACC OFRRMEE
DA%, FOBRGRESR L ZGENEKZ K OMMAETRT, KRERSNV -7+ XD
R KTEICRT B & B K Lk, —efEsh iR 0 SC 1 MFICL 2 EB AR L, ACC OF
ABECEDSBEROEVEOCEABORL ERETE, COMPO~ORBRFENTHS 20,
SROEKHRE LETTELROBDEIDERL FECB- D EREINGE, BEOREER
BRAEFLEDI->TARINFETTOENS S, HRWLUENCL /NI LBE ERFSENS

— 8- .
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AEALE DL &8, ZTRFEB LT B, WO L AE OB DI OEEKEL LTRL TR
NS 05, R4 VT L BKEORD Eash i, BEHEE 220K B BIKIC Lo TEMEADH
EEOSBBINTO R SDEELSNS, LPCIOBAK L 3RPBHKMMBR T, PV L
?%ECHﬁﬁ®$5Eﬁmébn,C@t—ﬁQﬁﬁiﬂOJﬁ?LT%E®@$@%ﬁK#

HEDC DD, 7/f—?ﬁ%%ﬁﬂ%v$/71%6C&m%bﬁf%%o%@LT%HUI
kg om? #0T, K4 FAERTHL 1mELE oKl EF8sE UTHOEC &t b,

Bl v —7 BT, ACC AR DENHEBICHE LCHICR~ ok 5 ic, P 14 Y7 AN -
HOOEES LT LH 7 L F s Bl 01 HOER AR = ARG HsRON T 5, $1C
N6 2oDEER Run 506 CHNTEIEDSDEOA S, CHUTEAKSERERL TS C &
K;@P1¢/7%K$U%%ﬁﬁkmké<Q5C&%ﬁbfw5

P oAy AL —HIIEEEENE HoBICRD, Run506 Ok TREIES LRI

3 f:c

323 Runb02m@és4 Y7« (Fig. 3210~3212)
‘ACCIMI3@@654@&?K15£m,ACCZHI3@@BBS@iTK18L€m
%n%nww—f@Eﬁwm%mEkéntoﬁ%@ﬁé@%ﬁm%enamotm,mm®ﬁ
FoHEE L, . : . _ '
IECIiBSﬂ@bF%7VTA%¢Uﬁ%” fﬁEME%ma%m$ﬁ93£;UM£
/min OMETEASIhL. ‘ :
Fmﬁ%®mi#%mmwul(fxf%)ﬁ@ﬁﬁﬁﬁfRunms&Hﬁﬁwﬁéﬁu
RED 2 (PVED) 551 ABRBROPSHTHote, BECHMIAC CHEAMATOENICX
2L4540, Run 506 TREAKOHEKO 2~CHERLOHFEHARHEN L TOL0H

TH G,

324 Runb5020&AN (Fig.3.213}
EHAEAE T Run 506 &IFME L, Eﬁ%ﬁ%%ﬂuﬁs%mmm%&ﬁ@b,W%ﬁ

Db ) S TEBIE D R EARUN 506 B LU RS o THE 2 ¥ 1, SR

O LRSSt HBEBERI TR o N,

325 Run 502@@#}&2&% (Flg 32 14~32 23 )
k%%@%ﬁﬁml5@@mb$§uﬁﬁjﬁ&T%%<D@bmmb%&bfﬁﬁﬁ§wﬂ
TV, ~BOREERACCEARICEETS0CCELAOLIT Y F L, TORBEE
& Li-#lgAS (Nada 1, position 3 ) DA 3 OHELSCHEUOERL, 62 0BAMIKELT
s Ins, HOBRKETLERTIEKOS O OE position 3BXT2, 4T, RREED
BOAICEV. PV EFREDSH1EKBOELEELADESL, ACCHAZ IS BIIC
—%®WH$@§&LTE§L%L,@®§<@WH@@&AK®F@%FK;ot%ﬂ§ﬂﬁ
BTG, ARNAZIFICRE LRI o, —EPSEALTRFLsRE SNk, &
T ACC BABIEIC Lo TEADHSD Lr LECIEAR DK O LTS OBE TR ICE
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HERMA ORINT o BKEOSEBEL, BEKCLE 2EBHICE- 22005, K
O ETRGDOBETOBERCLIRE FROBAIT, WTRLKM(PVETFER) O FRd
I L. SR OB S IEKE OB L FE OBEBERICHE LTS,

326 Runb502DW&RE (Fig.3.224~3227)

PV FHiREIERICB ST TEL, ACC1 OB L#, S 8RB~ R L TRENE R
CHEIEH, PVIRIEZACC BADICKRBEHEZRL, SRS SHELET- TCTFE 7L
LCELTHRENKT Ho 2l L5R LTS, BUACBEBEE & OMLEHRBENHE
Of&t position 1, 5ICKBMESRODOATVETEBETNEBEBSHTNE, FR7 L FLE
FiEZ 0% GLPCIOTH 7 b F+ AEARL Lo THBA~DNRE£E 1 Tl b,

- 7HETIEI ACCHEARKEARTHRICSESG 1AD, BEO, P14y HOT
wET B D, SG 1 ALRHEBMAAXURETA R HEHTH 200 L, B, P 1xy
THEORETNLEAMATRELLG SERER I TOMORE 2 RT, ¢ hidREMEAKSES
LIz DR AL E 2iclt, 2BBSCRTHESE LU THE LT WAL i@ah 3,
F7SG TAORLPCI B A#EIZS 16 0BEDL SHEMICkBMBESTT., 2O
PVETEZROREBOEBABICLPENTINE T &, PVAESLER LS, =i AL
NORERFEAKGT L E02 L5 SG 1 Ha~BKNL36DEE 505,

fer —7REBE T ACC AT SG 2 AN F 222 - My K8MT, P 2 W
BRTH>THNDOAE BT TH - e Dds, EABLRICRERVE TS LS, FHhouy
il olzdAohd, LOLHUSG 2 ADRBEMICEYD, 87HHEMASP 20 cBsRE
BEATHUIARICKE 572 2433, LPCIEAMBETIE, SG 2 ALDHCHESK T80 R F
BESRDNIY. COEBEPV EFEF&MAMI2 K LT,

TRREEBEMERECR - TEALELTOLTDLRBT L,

327 Runb02 OF0LXFARE (Fig. 3228, 3229)

ACC HAFF TIREMEBERE IO08-THT LTLA% HARUT ERIE &F U OREMRES 43
2, HETRICOREMKOHELTNECEEZRLTVS, £ LPCIEABREOF v ¥ o
K EAHLXFRDONRNSAEMERE S 2WEACROOTED, FoLATELAE LG
M5B 6400, T OMMBHP V EFEEDBKIRIC -KTECE05, Blir— 7 EREE S~
ORI AKD L7 UF LIGHER LBC, 2 TERBRELAI 280 L, k&2 —Bica
LRACZHRLIEZ 5 LT 2,

328 Run502 037 «vLLHE (Fig. 3230~3233 )

AT e NLADFY Y HMERIACC EADIC TR TRENSE CREME SR T, L5
THREAERMTHEZ, CHIEERT L+ ABSTFHT L F 4ICHE L 2AEAKEE C TEEH]
RS TVLHDD, £V h+ 5 LR LCHIN —7~RHT 3 &I 58 OBA S o THF
WIE-TWAZEEBR LT A, BV —-7OPVADO/ 2V OREARZORBERTELC -
SR TV 5, LPCIEABETHT~THMTHS,
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329 Runb5020¥mE ( Fig. 3234, 3235)

FLR D5 & OEH v THRE DICH 2 BIFRFGEH b 5 RE LR I TRSUS
FL1Y, PVE&UFﬁVﬁ7®LT§EﬁE$&U510@@@%@%@ﬁﬁﬁ¢ﬁ%&b
TWHZEERLTOA, EORP VETEROBRBOR L — 7BBIC—K LTKES 2, g
LLFEEOTHBICENS, FLAITEOBKES LR TREES EHFICEOTES, 27T
BICBOTRIREME, HEE DS VEBANA SN, CHEKRA FALLELNE~KE LRIC
Lo TF0SKBMONTKIES HBBICIEE 45 FOEEBTIES Y » FOTICRES 4B Y
PIOCLERECEDKRETHRBAZODOLMINSG, $7/24 1 XBEED position’ 3ic
Ronld i, KoLt #H-Th, %@%ﬁ@ﬁ%é@tbm%ﬁmmuﬁnfmﬁg
LRZREISEEOBECE DB,

3210 Run502DF>» 7MOlE (Fig.3236)
F7EED MY » 71T Run 506 EEETH B,

3.3 Run 505 DR

CORun BRBOEEFEAR (UPIS) £ LB/ L+ 4, BROBHEEARE FHES L+
LT, iLﬁ&&ﬂ?%@mﬁ%ﬁ%mﬁlféﬁﬁ@ﬁﬁﬁﬁﬂwfﬁﬂt%QT BRI
FARHICE 5 Run 506 L& &N 3,

331 Ruo 505DH#/(Fig.331~334) -

MEREIZ7 0 — 40 VREACEE Run 506 SR EALZ LN, | 5HEDSEC 1D,
CORALLTHERZS NS DI, ACC DEABMBER CEL DL LIk BRRERD
Dot L, BLEFLOBHS RN 506 THEC 5 TREHNEHA LEOKH L, Runb505

THBME R TERREB RS ol L03D 5, REOKEME 0BELE-THREEDT

EHA REIETE DTS,
TREEHZFT—EICR N,

332 Runb5{05D%HK (Fig.3.35~338) -
EHERLTEEOREH R 7o —F 9 v AECIREBRBOBEAE S Run 506 & 53 hEHn
Vo LALLPCIEABETIR 6 0BED S HBHEVEASTHA, SKBLAZE G E
ST 015at 6% POl KRS S hiik, 40 0BEs S HUR I LEDT T
Bo C OREVNGIS 1SS 0 HBHI K & SHEETEE < A, Runb506 TAHSALLINERRDOS
@d@?énmw BRET Y ATHOERRE OREIIRENNE L, CH SOMEIZLPCI
DUAME ORI LS EEL SN, BRMEZEADRUn 50507 454 S0 (€13 B AR 2
Btz BILHICHFLTHICKEZESTE L BAEH~2ERun 506 O® 14 0Bt L,
Run 505 T# 10 0B LB 0603, TnoRETTEEOBAROEARAOR D, Fi
BHORA DR VEBECE AXERTH B2, HBICLPCI ORAREOEEAH~7- Run
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3105317 EOWBETLERDEOER NVZEILHSHICINT IS, BEMESEACL 2R

LD L&D DEKTIER, FLEKARNDSE T KL AEZEN LRI T ORE DR DK E

NERBETH L, _
B -7 REEFOS>BP V EB—HKO 1, BLUP IRy 7HAROZSETIE Run 506
LomiimtEaAEn, CORBEIEAMFBELOCREHORVICLDZECABBT 5iKE,

A T B, mEHA LB EARERICLNSEDEEL S NLD,

@ —7fTiE Runb506 EH~NTSC 2HADRMBEEOEREIIAS S, P 2R 71
AOREEOEEE IS L, Th b LPCI OEABAORVICEZbDEEZLZ O, K
BEESEAD Run 506 TREDHENFROEBICLED, HETAHP 28 v A IHALIKMOXE
KEHFARECROLNL, GRAKEEFADRun505 TREHICHENSG 2OERICKE RN
fkBON D, NWTHR &F OHTHEDG S AHT, HAMBAA S LNA2HOEERLTEY, B
BICESRAORE LEDbNRS,

333 Runb0s DFiE (Fig.3.3.9 )

SR ORF D UPLS & LPCI ol —7li~0EARESFH I N LL /225 %
YK DEABELSROL ICHEEEINS,

UPLSIE6FMG 26 ETICRBS 24MERS LI LITEAINT,

ACC?2 RBEHEEMOBOXID 1 0BIL 1 4B ITICHA 0L, LU 26815
1285 P 2T 1 5 4D 55 LDAMNFET LF AKEASNK,

LPCliz3 2835 6 0 08 T8l v — 7 HI~ITESE 28_é/mi'n T, e -7~
FHEE 87 £ /min Teh FHhOEEMEE CF AN,

HHHE DOREILA Run TRELD Liadh o7,

334 Runb5050FEH ( Fig. 3310)
Run506 SR ULMNEHEASLUHEMREH 2, ERETELEINS CLE (AR

ahi,

335 Runb505 DMEEREE (Fig.3311~3320)

RUBTR 12 & 4, & O BRHEBIRBE (3 I5H 75 L5 & FBEA < DI Lo, (HZMAIE IR - T
BB, WO CARAEEOEN LT EMOMEET ERADC, 550 LR LENA
b B HTEHIT B DY B IR 3 5 B & FRABAD 2, EOMEETI 35
ot b B BN T By BEORAELE T LS A~OEFR (UPLS JOBASLEHERIC
B0, AR T B MO s Rl LI hh B 5 b, Lo LEEIC3 2 B s BERMESK
FAINTWALPCI ADRELETHHE-0, BHEERICLD PR DEZH, 41F
PAELE D position 3, 4 DX HEBHHICAAHINE VESEELT 40 0CHEIKE
BT Be L LRSI, FLEARKTS & CORELRS 1 2 ABICRATRICED
T5, RIETFH TV FL~DEEROIEEREEICEONNL, bo LElDKEFTFAZN
Tt s, 10EOFLEASTONT, BERERE S EM ot ERETE 3. CASD
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BEEHI, PPUABARB THABTHR T LFLANDEALLNL, S L+ 4 ER
KEFEALIZRan 3168.)&{127;.5.635%255. WOETRZ, Runldls TREEFTLFALADE
RKEAZ, ZTOBEERICLOFLTERROEHEALOL, HoTREIROS B LG
272D L, Run b '@ﬂi%@_{'ﬁ[ﬁ]iiﬁﬂ%%ﬂ&ié@&-ﬁﬁ#ﬁsﬁﬁntGC;‘@%’QL‘C&, +
H7V > L~DEAP RUN3IE TEHZOEAMBAETZ VL IO HLTHEELIRL LIZSE
FRER AR ARG EC 56D L, Runb05 TR{PORBIBRABICOAEBER
NI ETHE, CHNOoDERL—-BHAHRELULOBB FRABECLTLESE, THBRKIC
SoTEBAINKS WEAFTFMNIKELZCEEMESTEY, ThE2EIET L0 L7 L
T LANDOEAZRUNS05 DLILBBKTHEITEAEET LN ENDTEREZ S,

336 Run505 OWMM&EE (Fig.3321~3324)

PV L, FHEE:GHE&IAMEE CR-TTR LTS, 4 5BELS BRI
BRAEsENGY, BRAN~OWESOBH AR LIICnE,

B —7TEHP 1Ry FHORT o -4y vhEABEACL OB EDEBEECHI0EELT
HESED, 5 0BHEISFBENRBM~RE Lidy, SG1 ADTRECEANMOE IHS
LD BN TR EREMOM ORBTH S, CNHBERMEE ~0 LPCI o Ak
BNICEERN LTE D, HEBEODOE *ZSCRTHRANITMRARINACEZRTLTS,

BeEr—7TIRITHPS SG 2H0OEP 2 Xy FAHOCERBE 2R, SGC2HOESH
REOHANTHELTB T EARLTHS, L L 9 0BICREATRE & BREE 4T Lik
¥, 12 5BICHBAEDEAMBE LB CTHBARISORMBATAANEE w2 EA 505,

THRREEQ CRROEMBET R —EE R .

337 Run 505@@3@&%&2&5( Fig. 3325 33.26)
KR O OBR I3 UPIS O A i REMBE AT L, BASL® CHMEEICE-

TS, TORMEAE L, BULATOBMERE 23 0CRENT I 5 CEEBEALNE, 27-LPC]

HEABE CTHIFRNE A O 2K /N A TERERE 45 0, B LT TIIEMNICRERA X
Ve CHLRERMEBELSPLBAE T T3 HEAKOTEBEELA D WE L LBRMBELES
DHLLEEZ BT 5,

338 Runb505®@a7 «~LARE (Fig.3327, 3.328)
AT 2L OF T v H BRI ENBRE ICESTINE,

339 Runb505D%m (Fig.3329) o :

PR ORIES IR E 60 R EAS MY, BRAICE S KM OEE $ TR
DIOFLEE REB B TH o1l Lt be —F i k1 DKL UPLSHA i HEIC £
ELTED, COKMBEEDLVELDOBAILT 0, FLRSERMIC 5oT b,
SR ERE O LR ERFNT Lo b MECE 2o C EARBTE 5, UPLS OBIER % b1 <
PR OKESRBATE D, ERNEESSOLPCIKDE TG TR OFY EFOKE

- 13-
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FETFTLTHEE LT &85, L LKEERZC THURNEY 58 0B ICETH v+
A HERHEE-TED, PLEIAMRTHNETEO4ENRNT, FA~OAKT 2 L3R
wteted, L EHCKBEOBL ot b0 ELZONSE, FLAORGEVUETSH 120
BELS S IRTNBERRKESRRNEY, CARBKEAOHELTE~OEADRHL—HLT
BY, BRAKIOB LY o [BRESHEDICENE SRR LIBEREERT,

AT L ANOBEEFEBEAEDHEATI ECAEINLE LT,

3310 Run505@# 7 (Fig. 3.3.30)
Ml O WG L 2150rpm TH S A, BEEEDO MY » 7LD Run 506 S 3IZREOBE
TEE L7,

3.4 Run 507 DR

ZORun BEEBEOEHFEAR (UPIS )2 LA L+ 41, BREROEBEEHFAZEAZERMIE
BUBEBECKHLAEORETEAL, dOoEFFARZESRAEECEALLSOT, EERE
ANEBEORun 5069 Run 505 S X 5,

341 Runb07DEN(Fig-341~344)

EXOEAENLTRun506 Ex0DFEFHNILC, H-oTRun 505 £ ACC FAREBEIZEN,
THEBED, TOHERT o -2 YHREOENO#FILAOSNT, KENE CAKEMRFRICT
LT3, ZHEERDLHSCERAEE~DACC OEAD, BEKFREITHEHIEDL,
BEZEDHIHTHS, ACCHEARBZBAZIE#4FEE, Runb06 LIEET A IKIZZHN
VA OEARH SRS 12D & S TR,

342 Runb07 m#HE (Fig. 345~348)

FENETERZACC FAPKEDEARLTEKRBEE L, GABFELZLYIEDHEICES,
BOEIRFAKSMERUEEL L Y YA~ LETEFEAEIXEC L, FLEKBTR I ph
TWH I CEER LTS, TRLAICE UPISODFEAKNER T L A CHLEE#-T
WRERTTH LS, TNESTHLFBERAIKAIT, EAFBRICRLAL KDL,
BHOEREHEE LEAON S, BUEAHLBHBERELCOEHEOUELFAL 2 4FHCKE2 ©
HATHEMNICLS ERZMIB LTS,

LPCI #FABETCEHAL SEAAEEATH S Run 505 L0 B, SEHERHMBT LR,
ZOBREESER LTRBCHECHFCT, BB T THKELIELTHS, LPCI D
HEAREIZC DM Run 50TOHHLPRBR L —THILEEAINT 2, BKEEREFN
LA TAEC Ho T, < OB ERERIEKCTE (4 - 759 F) £E L,
EHERETCORIRLERIH54DD, Runb05 XV EAOETHEL S0/ OB ICHEHE
L 2RKREB MWD BTV E Y, P EBTOREFEITICL 25 TKE OHIBR 5155
CHEH V=T ~DFEE P, T FT A OBRAMNACCEABIKELR TO ADTZTHIT
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KBRRBLOL, HoTLDEBAATONLLOLBESNG, FFARFLEDERD
BEEE O BB EELBNE, 2AEELABKBREEZSL, CORun DBA ACC
DERHEE ~OEAVREKRERD 24104, TOKEREBBoOE 50, SRMES
ADLPCI HAICK 3 BRBS L BARE R OpI &0 CEMNTE B, 7047 LREHERE
REYOBAKBROK LD EAME LT LEoT,

£y vhv FFEERZACC BATBMULT E -7 2FM L, 0RIEKEL & &ML
T, |

BT —7 S HEE A Run 505 KENTY 0 — 29 YRPETP V EH~RMr 1 18X UP
IR Y FHALM & &S SR EER L, REHKIC L BBE SR IIONS Dotz € & AT L
fwéocﬂﬁﬁﬁ@;5KLPM®&Aﬁ§ﬁE%W—Tm«§<ﬁwncaﬁzébf%w
TWaLEbhs, — APV -BHO20ZR 70 -4y BHICRunS505 L/ han
P BEBNELTON A ERHHRBEET I DEELZOND,
BaL—THORBEF BB RRUN 505 & X BAEBHERT 2 ACC OEATIEP
2HEYTHADODHEDEGELA XL, BECLIHOLORI 2R LTS,

343 Run507OWMB&E24Y 71 (Fig-349~3411)

HEAMBIZACC 1201 2855 3 6BE T T84, ACC 231 28,54 3B FT 220
IPEERMEECEAS N,

LPCIR 31 B0oflir -7 ORBAEE ICHEFA XN, NBLS 1IR3 L0 thnRs
Bic 2 EE, LIFSCERRROBURSANICHE N, Bliv— 70 OEAFR 035728 3 1 s
ot s, B3 OLEARBEEIC1204/min T ETH5, CORBHOBHIF = » 7 H0
HEBHRRICLELDEEASRTL B, |

UPISOWE DB HAARTHo 7o, 5B05 2 1IBITIRERL L45, FRT LS LK
HEASNI, ¢ OEAMME Run 505 X05E<, FARBIBIALTHSOTEAKBAA
XV ERNE, CNEELLTACC BAK LA RESDRTHEARES —BRMUkb s s
5N%, ' N

EREOEEZENFO 12\ TODA 2~2 5B oKHERTEON, CHikES{FHHR Y
#) 7 40RD5NI, BWHEES Run 506 & A3 1M=L,

344 Runb507DEH (Fig.3412)
ME L Run506 X Run 506 LRUHAET, ERORBITEE SN,

345 Run507 OEXHERAE (Fig. 3413~3422) |

MORL BB IRBE (2 RS RFOIE IR > T T LT B75, ACC HAESICP V EFERICH LTR
NEFLROKOREID 0, BREALLAATERICLS FRAEDS, B EHOS O RE L
BLEODOEAGRE O LR TR EDE, FOTFH~KE LAKEBIBT, TRECHLE
FH BTz UPISDkSE 2Adh st Bbhd, LHLIOKRBIZBRELTHTEL,
BEFRDOBREBELBWIWICHE LD T, BI# < LPCI OEAGR THRE S LSh oK



JAERI—-M 7737

BIEANENCOB, BEALOFBIME ML position 5EAAELTI. 2, 3, 40K
JIVFENTINT, %@%HiWHﬁﬁmiﬁiBT%@ %%EwﬁfZGDﬂ@T%%
r@%ﬂ%%mi%mbotwﬁéémmxé H@ﬁﬁf&%# —HPV EFERGRA ¥
%0$btmﬁfﬁ%®@¥Q%KFM¢%;@@$TI5&§K5@ BHIC KB Eatnk
ﬁfilOU@'tﬁKipomtlon 3, a:ﬂ?]\é*&fb‘%ie‘:?ﬁ "Cﬂb@}’—/ cTIUYED
%ﬁ@b%bmfaéoﬁor%ﬁ@%%m%@ﬁ®¢«@i%mem®otm%5m;@ﬁi
VT Ens e R R IO L B AR R 2 0B, | :

CO& S BREFEE Run 505 &H~B LIBHOICFLRDAEBORE & BoTHO, KIC
AC CHAZMEHBE N OFHN & o 20X Run 506 KT, UPISD LA OEARS
GEBEBESERVBEORNE A ST OREE L bOD, 2FLEBEDSF L0
$#ﬁf%ctoitRmﬂ25)wﬁﬁu&mbACC®&XF%%éé MR U,
BAKDWE LA LD 208 ROBAERB LIS C E56-C, EARE EED2HE
REACCAIAY 7 ¢ REHM Lot KB | AEREICUDIS Bb oty ZRICEAR
BHMD S Gh o7 T &b THKEAA EE 2 IR B BORRE s f, TNEERT 2
I E RS RB E B A ) 7 4 RAB L, AR b E AR AT C & ST
B, RFA~OCOIONTEASADEREZEZSL L, TR LODKREWACC 77 LEAR
BEBERT 50 LI5S L LESBHEKHKO Run 506 & H~NTUPISORMI, #0
BIHED FRA &5 BEE S, $4LPCI 08k NES «m{ﬁimméﬁw BHBEE D
THEEERERICES 2,

346 Run507 OHKRE (Fig.5423~3426) |
T L OB AR SR 2 1T 0, 1 6 0B OB LTI T O RER
L BEADEECESICOOTHE. 7L LDORER 6 ( BEICERBEER L, £
Ot UPISEA® O Run 50 6&"0 BTN 3,
W — 7 A S ORE T ERREE~0 ACC HAGICE VAN / X v 8T RMRIRE £ 7
FF, SG1HOPP 14 Y7 i CRAREER LTZORED S O RE S ricd
{18 nteC £ S, LPCl HABRTOSG IALRE DA~ ORE it Run 505 &
@ﬁ%ﬁmé<ﬁﬁ%mmﬁ,C@ﬁwdmeo7f@&kﬁ%&%ﬁ%w—fmmgéﬁw
o b BA BN, | N
Rer—7RETOREFEIIRUNE05 EHTED, SG 2450ERER OREFNOE
LAFEETH 20 EER LTS |

3.4 7 RunﬁU'ZOD,f;F’:ui]’ff{iEEE(Flg3427 3428)
Fbiﬁﬁﬁ§®$@%Run505 < Mf:ro @ LPCI &M@Ffaiiﬁﬁ i&)\é A N
m«®ﬁﬁﬂ S#L4,

348 Run507 @f&lﬁ] (Fig. 3429)
L b’:uﬁ@?kiuﬁtiﬁb\ ETh 2 Oﬂtﬁiiﬂiﬁﬁﬁz’c %ﬁﬂ’]ﬂtﬁﬂﬁﬁﬁdﬁﬂj LT
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BRFERT, 0 &M UE, POLH OKES b8, B KSFLA~BIDRTHE L1C
L5, BUKESHRNIDIE 4 5 BEISBEMICHFELERIT, BOTRLANEIMIC
Hoh, LPCIEAKZFL LI Bl THSET L, FLO—BEn5 LoOBRACE -
TOBRFI 3o £ & DREAICKIES RN CEAS & 5 0 150C BREKDEKL O
FELRTREAIL, PVETEZELSALBKEOLRLVPPATLTHO, #4 Fick 3KE
DBV EDDEBHITOE, Livdl OKEE, BABMBAR IO OWED OB & 477
BB L B OREAE0 5 LTBH, € ALE FEOFDKESORESEHD 5T,
DRYVERA FROBHICH S5 LHEIN, ARAORBED /T v FOEBNANERIA S,

349 Run 507*19/7“@%} (Fig. 3430)
@Jﬂ!ﬁ]ﬁﬁ 2000 rpmiﬁbﬁﬁﬁﬁﬂ# PYU w7k D Run 505 CREIBOBARBTEL Lo,

35 # £

ROSA-TRER%E 2 (M L7 KR Ml ik s R4 CORBRBECCS BAHRICET 3 —H
DEBTHI o/ EHBLUTOBOTH B,
(11 (ACC— BRAEZ, LPCI-BRAEEDOELEAFR] Run506

CDEAFTATIIACC OFABOAREF R TRV F a~DEBKICEEG Lz h, &
OERIEMICL > THEOLAOTHEMAMA Y, MEEZHAEET S, LPCl kX 3HHEK
FEABRMR A S KIBICEL 35, BEBILIBEORERCHZFLEBEKTIBET, AL
ey —THEIRESOMOBEAKDOB LE LEHSRETZ, O EKBRIERPOH
BAECODBELEASBRAICHEDIL, FLOATFEMORBICITI Vv FT45,
2) [ACC-BmBMES, LPCI —FHS L+ A20EALRE ] Run 502

ACC OIEAHICRE L —7 DRERA B2 T AKS BT 5 BICRR A LB O DEL
CXBRSUME « ENRE B HET S, —HREV— 7R~ OFEAKBIOEE- TREMO
TITHIVFLICGET 5, HABBHICTLOKDE & LIF 5058 C &0 Lo T—H oMK EZE
BELATE ENo50BBEIFLANOTEEHRNIC Lo TIRAHINIZS 1, L LIKE
CHEKCELRHR, BRUICET RTORBER7 v 595, ACC B Lo THKE MR
BOL, ~HOBKBIECEELRE T34, LPCIKL2BHAKOEADDEKRIZEE L,
BUREKICL 2 2EBHICES, LPCI OBABECERK v —7SRAESE cEA STkl
FIK A EF 7 b 2 IR DI L OB LVERE 48] 22 L, FOEIK A A—REric 8] &

R SnEREMCDELASNL,

B (BBUPIS—t#7v+ 4, ACCFH7+4, LPCl —ERAIEE ] Runb05

UPIS OEARL->TEKBREEMNCHEMLAE S ONEOR, PR3 AVREF
BAFEREINDC LUCEAKDOE TR Lo TRHEN B, < ACC OEARZED T
<21 DC ZEOHRIYMCH TR, DL LOBREEORE LAAFRTELC &Ly,
LPCIHEABRE TRHERNETEACES L0 bHOBKEELERL. TNTOMEEEEFK
Lo THENKBHINGET THETKICE S,
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(4) (BEUPIS -LE7F L+ 4, HMEMDACC —ERHES. LPCI -EREESOEAS
#&] Run 507 ' '
ACCOBEAHBOBMEABHTELODNL ok h BEEKERACS54T. BEAD
Teth LIFRO S BE8B L, ZOREFLOBELRELE LR, FALFILLEAIRTN S
UPIS OKEFLRICE &AL/, REEAORE LB G BN/ o7, BEAD
Wil LiICk > THRERRHE L8R, LPCIKOFLETEAEL 20, BOHERDEL LD
HHOBKEEER Ui, BE LR LBEEERALTOSICHINS &, SEAREL 1
TR F4F, BEFACE-TRIZEDOSHIR I T v F Lz,
B EF4FAFRO) B EREOEHELOHEL T, BELEDROBOHRIS), HLo
T2, 4 UDIBETH 2, THhEEFRFACE~THO 3FRL, FREOLBROTALE
SGHEBRTHENT &, ROSA-—MEBLBTHEHOIN:, LOLEAEBEE 0BRSS T
RRECU—METEXERETEH 25T, EREOH 38T 7 — FCk-THET 5 48 2
5, '
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B £ L W

1) TROSA—IFF®:HE] HrIEHX fb JAERI-M 6362 (18765 2R)

7) TROSA-IRBR¥EORE I WEIEH f JAERI -M 6247 (19754128)

3) [ROSA-I#B®7—##% -1 (Run202,203,303,304,306)]
ROSAZnv—7 JAERI-M 6240 (19754958)

4) TROSA-TNEE7—##H% « 2 (Run307,308,309) J ROSA/ -7
JAERI-M 6241 (1975%495H)

5) TROSA-I#BE+—#% -3 (Run204 301,302) J ROSAs =7
JAERI-M 6512 (1976428 ) o

6) TROSA-T#KE7—4% -4 (Run401,403,404) J ROSAZ W—T
JAERF-M6513 (19764 2H) |

7 TROSA-I#®7 —4#8% +5(Run310,311,312,313,317) 1
ROSAZ7n—7 JAERI-M 6709 (1976%9A)

8 [ROSA-TxRB7—4#4#4%+-6 (Run411,314,315,316)]

ROSAZn—7 JAERI —M6849 (19774 1H)

9) TROSA-IHBRF— 8% -7 -EBENMREHIAY OB -
(Run 318, 320, 321, 322, 323) | ROSAZ/ =7
JAERI —M 7106 { 197746A1)

1) TROSA-TNHBF—F#E -8 —Fovav—WRBLTECCS EAHBEDOHR —
(Runs 324,325,326)] ROSAZ =7
JAERI—-M 7236 (19774694 ) |

1) TROSA-IRBR7F—48%E -9 —BANEERAEENNE -

(Runs 418,419,420,423) J ROSAsr—7
JAERI-M17239 (19774 9H)

12) TROSAJIRET—28% 10 —/ OBRUKICETE _RREBREIARORE -
(Runs 415,417,421,422) ] ROSAZr—7
JAERI —M 7437 (1977£12A8) _

1) TROSA—IBERF —4 8% - 11 —FLHAKRETEEEIBN 6L OBEA S TD
% — (Runs 327.328,329,330) J ROSAZ V-7
JAERI —M7505 (1978428

14) TROSA-NizL 3P WR O BAeBREERER T ]
Witk ET. TEE, HHER MBTE, 8 H. At
AABEFH¥2% Vol , 18, N3, P233~250 (1976)
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15) TROSA-I ick 3P WR OB HMELERHEERER®D
WG E, ZEAM, MEBTE. 85 B $A0RL SHEHE
BABRTH¥SE Vol ,19, N6, P 408~419 (1977}

16) TROSA—Mick2 E#~y FEAR (UHI ) O¥8icE 3 2RRHFE |
ROSAZ =7, JAERI-MsT707 (19764 9K} . :

1 TROSA-T K &3 FHENy FEAR (UHIL ) OXB) icB T 2 RBRFIE (48 )
ROSA 7 n—7, JAERI—MT7656 ( 1978458)

18) [ROSA-Iick 3P WR OXHIHELEHIEERERN, ﬁﬁmmﬁmﬁgap@émﬁ
Btk ! g HE H, WBTE, $AKL, RRER :
HARE T /¥4 Vol . 20, N3 ppl85-194 (1978)

19) TROSA-IL3P WR OBIHBEAEKMERRN BEURSHES OF LT
Bidefh ) TENE, AN BE H MISTH. HHEH
HEBEFHESFE Vol .20 . N5 pp'347~358 (1978_)
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Table 2-Za Measurement List for Use of No.40 Assembly

gﬁTﬁo_hEAS.ITEME’MEI NAME {MEASURING POINT) SENSOR SPECIFCATION MEAS.RANGEROUTPUT | ACCURACY
i PRESSURE|P — i| PV. UPPER PLENUM PMS~IOKTM-200H O~165Kglom?, O~ 25y *2.4 %
2 * P-- 2] PV. LOWER PLENUM + - . -
3 * P — 3| ABOVE NO.1 ORIFICE ’ - . ‘> “
4 ' B~ 4| BELOW NO.1 ORIFICE ’ P . v .
5 * P - 5| ABOVE NO.2 ORIFICE SEMICONDUCTIVE] ’ . . s B
|6 hd P ~ 6| BELOW NC.2 ORIFICE PRESS URE s - .+ s |
7 + P -7 5G1 INLET | TRaNsDuceRr * hd TR hd
8 fod P ~8; PI PUMP SUCTION 2 * R - >
S k4 P -9 $G2 INLET + . , - .
0 » P U0 56 2 OUTLET ] ; : Ty .
11 ’ P —12| P2 PUMP DELTVERY . v . .
12 ¥ P —i2| PRESSURIZER * » . 7 »
13 * P —13| G SHELL SIDE PMS-10KT M- 0~60KgAm?, O ~L 5V ”
14 BIFF.PRESS|D — {; PV-TOP-BOTTOM 0~0.6Kg/em®, 2 ~ 10V 1.0 %
15 ¥ D — 2| PY-TOP-BOTTOM 0 ~10 Kg/em®, 2 ~ 1OV ”
i6 4 D — 3xPV. TOP-NO.{ ORIFICE  |HIGH 0 ~0.6Kg/ems, 2 ~ 10V -
17 + D — 4 [¥PV. BOTTOM~NG.2 ORIFICE -PRESUI ¥ ' ., 7
i8 + D -5 SG1 INLET-QUTLET ?’:?:FNS wSE’:E ~3~-+3 Ky lem>, B ¥
19 ’ D —&, SGZINLET-OUTLET [-s~tsKg/cm?, 4
20 # D - 7| P PUMP DELIVERY-SUCTION - . B -
21 * D — 8| P2PUMP DELIVERY-SUCTION -3~+3Kglem? i w
22 FLOWRATE iF — 4| CONDENSED NO. 1 O~250Kgsec 3 +1.4 %
23 hd F — 2| CONDENSED NO.Z2 ELECTROMAGNETIC ¥ N » >
24 v F —3[ COOLING WATER NO.1 FLOW RATE METER 6159 - . 7 -
25 »* __|[F—4]| COOLING WATER NQ.2 .o, ;
26 " F-5 HPCI {3} TURBIN FLOW RATE METER |0-20%min  , 0~ 0y | _*1.2 % .
27 v F-8_ » [2) * : L7 2
28 A JE-T +  (3) ot 0~50t/min_, = v
29 L4 F-8 LA € ) N ' d M *
30 kd F-9 AQQ,L - * C~300%/min ' s I}
31 + F 10| ACCZ ({) s 0~1000%/min , =+ "
32 v+ JF-11] Acc2 (2} , T, - ’
33 * F-12; LPCI (i) P o~110 &min_, - ”
34 * F—13 r (2) K 0~300%min ,  » v
35 POWER POWER SUPPLY NO. I POWER TRANSDUSER 2885 [0~600 Kva , ) 1.0 %
36 * W~ 2| POWER SUPPLY NO.2 POWER TRANSDUSER O~18C00KVA , v
37 |TEMP(FLEL ~ NO,{ ROD __ { |THERMOCOUPLEGh UNGROUNDo~1206% ,  ° 10 %
5 1 2 » H » i ¥ %
+ T 3 + * . + 7
—““' * _.ﬂ'_ L ‘v * kd N - ¥ i
# 5 51 N » , o ¥
+ NC.3 RQD t + * N - i
* ¥ 2 + 3 . - »
] B r 3 ® » . - »
¥ I 4 » » N L4 L4
* s 5 P . P id
- NC.19 ROD 1 > v T —
» 3 2 3 » i » ¥
L R 2 : 2 —- —
’ » 5 4q s L . a2 £
s NCiz ROD 4 - + . .
» k3 2 kS » N - »
’ * "- o 3 * T ’ 2 -~ T
+ 7 4 . . + Ll El
- 5 P v i - >
* { 4 'f N - »
. 2z . . i . ”
A - 3 3 . . . -
4 4 + » , x v
o B} =2 I A ST
4+ ] Lo - * N ” ”
& 2 77 . - L. "~ £
+ 3 - . s 3 »
- 2T ST T r—
kd N, S 5 + . N » )
» [TF=31] . _NO.8 ROD N R -
+_ TF-3d . z . St .
v T'F-—ﬁr — * 3 b hd 1 h .
e TF-=3q B 4 * i ® . h L4 i
¥ TF-35 o ] - O . . -
* TF-36 NG44 RORD 1 5 L £ 4
* TF 37 e B * L' L hd
i TF-38 > 3 e s s + +
¥ TF“3§ * 4 » - . - >
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Table 2-2b Measurement List for Use of No.40 Assembly

ACCURACY

- 33 -

gﬁTso_MEAS‘ITEM symEoL | NAME | MEASURING POINT) | SENSOR SPECIFICATION  |MEAS. RANGE JOUTPUT
76 _[TEMP.FUEL)ITF- 40 NO.44 ROD 5 [THERMOCOUPLE %A UNGROUND [0 ~{200°%C, O~10V | 21.0%
77 * TF-41 NO. 66 ROD 1 i . P g
78 y TF-42 . 2 + 3 ,  ° +
& ¢ TF-43 * 3 . “ L, - +
80 v TF-44 . 4 - . s ’
B1 ” TF—-45 ’ 5 . L s * ’
8 2 TEMP{SYSTEM]T — 1 | PY. UPPER PLENUM . O~ 400%, 0~10V .
83 " T — 2| PV..OWER PLENUM » - D -
84 v T ~ 3| CONDENSED NO.! s " . * *
85 | _* iT — 4| CONDENSED NO.2 » . » L+ .
86 i T—-5|561 _INLET ’ ] L s *
BT ’ T-— 6561 OUTLET - - LA W !
88 . T - 7] P1 PUMP DELIVERY ” P L, ¢ .
89 " T~ 8| PV, INLET NOZZLE ” P . * ’
30 5 T— 9|56 2 INLET * ] “ , * .
ot . T —10] 56 2 QUTLET _ ’ N .- 3
EF 4 T —41 | P2 PUMP DELIVERY * + , ’
o3 . T —12 | PRESSURIZER . , Lt ]
R v T—13| 561 SHELL OUTLET 4 B L, * *
95 . T -14| 562 SHELL OQUTLET ” v L, .
96 ” TS— 1 | SUPPORT _TUBE (70°) ¥ IS N Lt | .
EXd - 5~ 3 + 7 % » v s -
98 » 15-5 + L+ )% ’ v 2 " »
a9 - TS-7 * [ 3 - + s " -
100 “ T5-9 . (=~ 1% . ., s ]
101 B TS-10 r (25C°) + ’ - , .t v ]
102 4 TS-12 5 [+ )& » » 3 [ ’
103 ] TS-14 + [+ )% K » N L3 4
104 +__I1s-18 . % s ., s r ]
105 4 T5-18 4 [~ )% 4 k4 y + *
106 DN-oFFsigNaL S — 1 |RUPTURE DISC  NO. 1 [COPPER WIRE .VOLTAGE GENERATOR |IRUPTURE , R
107 ¥ S~ 2|RUPTURE_DISC  NO. 2 * > s ¢
108 - 5— 3| QUICK SHUT VALVE LIMIT SW. CONTACT VOLTAGE GENERAR OPEN—CLOSE , +
iog ” S— 4| RCN _VALVE NO. 1 » “ CLOSE-HALF-OPEN,0-5-10 N
10 - S~ 5| RCN VALVE NO. 2 . > . . *
111 » S -6 ACC 1 VALVE - s v ., v N
112 - S~ T/ACC 2 VALVE ’ s ICLOSE-OPEN , O ~10V
113 - S—- B! HPCI VALVE . ¢ » N »
114 * S— 9|LPCI _VALVE ' s s, 4 i
it5 4 § 10| SST DISCHARGE VALVE * 4 - N »
16 ” § ~11[P! PUMP POWER SUPPLY [ELECTROMAGNETIC ON-OFF 5,  #_ ]
117 ’ s ~12]P2 PUMP POWER SUPPLY CONTACT L
118 man |N— 1|P1 PUMP TACHO GENERATOR o-8000r.p,m , 0 ~ 1OV |
i19 2 N-— 2| P2 PUMP s x ’ R
{20 FLOWDIRECTONFD— | |[IN CORE +o-—0vV ,0~10V] = ]
121 % FO—2 - ) T, , ]
122 » Fp—3 » 5 N » ]
123 MWATERLEVEL |LS— 1 + (70°] & |PROBE TYPE LEVEL M. [ON-OFF ,0 ~i0V
124 s L.5-2 - { - ) ¢ - + .t
125 ’ Ls—3 . R 5 v, e
126 - Ls—4! ? [ + 7 . #
t27 + LsS—5 4 [ s - N 4
128 » LS—6. B 1« ) % » ] ) ¢ ]
129 M 1S~=7. ¢ B { + ) % ' . i
130 v L5-8' - U+ ) 4 ¥ ., .
131 » LS—-9 ¢ s ) % 4 - .,
132 * LS -10 D {2507) % D i * , ¢ B
133 > LS—1i - [+ ] % _ . 4 N *
t34 [ Ls-12 ” (# ] % $ ” L.
135 - L5-13 ¥ ) . v »
136 B 15—14 s IR ’ N
137 - L5~15 . (R + s
138 ’ L5-16 . [ . N
139 . LS—17 * (s )V & * id PRGN
140 . LS—{8 . ) % . r .
141
142 .
143
144 !
145 [owFF. PRESS. D — 9 DOWNCOMER - LOWER PLENUM HIGH.DIFF-PRESSURE TRANSDUSER Lo25-+0.28mf, 2~10V | +14%
146
147
148
149
150
Note w Will be changed for hot leg break piping
& 0" : Blowdown loop outiet nozzel side 18CF : Operating loop outlet nozzel side
90" Blowdown loop inlet nozzel side 270° : Operating loop inlet nozzel side



Y et 42 e

s v npbe, s 4 sima

JAERI-M 7737

Table 2-3 List of Data for Supplemental Recording System (No. 40
Assembly) :
CHANNEL MEASURE,| SYMBOL|NAME (MEASURING POINT) SENSOR MEASUREMENT | ACCURACY | CH.NO.
NO. ITEM SPECIFICATION RANGE OF DATAC
201 Temp. TF- 1|figh flux rod 1{pos.l);C/A Thermocouple 0.5¢| 0-1000°C T £1.4% 37
202 2 (" 2 38
203 3 ( n 3); 39
204 4 (" 4 40
205 5 " 41
206 6i High flux rod 3( " L) 42
207 7 " 2 43
208 8 et o3 44
209 9 (" &) 45
210 10 (" 5 46
211 11;High flux rod 19¢C™ 1) 47
212 12! ~ (" o2) 48
213 13 (" 3 49
214 14 (" & 30
215 15 : (" 5) 51
216 16| Low flux rod 12( " 1) 52
217 17 (" 2 53
218 18 (" 3 54
219 19 (" 4 55
220 20 (" 3 56
221 21| Low flux rod 41( " 1) 537
222 22 (" 2) 58
223 23 (" 3 59
224 24 (" 4) 60
225 25 (" 3 61
226 26| Low flux rod 111( " 1) 62
227 27 (" 2y 63
228 28 " 3 64
229 29 (" & 65
230 30 (" 5 66
231 31| High flux red 8( " 1) 67
232 32 " 2 68
233 33 " 3} 69
234 34 (" 4) 70
235 35 "5 7l
236 36| Low flux rod 44( " 1)! 72
237 37 (" 2y 73
238 38 " 3 74
239 39 (" 4 75
240 40 (" 5 76
241 41| Tow flux rod 66( " 1) 77
242 42 (" 2) 78
243 43 (" 3 79
244 44 (" 4} 80
| 245 45 ("5 . 81
246  Temp. TS- 1| Core support 70° 1[C/A Thermocouple 1.6¢; 0-500°C *1,4% 96
247 2 2
248 3 3
249 b 4
250 5 5 : 97
251 6 6 '
252 7 7
253 8 8
254 9 9 98
255 10| Core support 2507 10 99
256 11 : 11
257 12 12
258 13 13
258 14 14 100
260 15 15
261 16 16
262 17 17
263 18 18 101
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Table 2-3 (Continued)
CHANNEL MEASURE.| SYMBOL| NAME (MEASURING POINT) |SENSOR MEASUREMENT | ACCURACY |CH.NO.
NO. ITEM SPECIFICATION RANGE OF DATAC
264  Temp. 1B~ 1ljCore barrel 0° 1{C/A Thermocouple 1.6¢| 0-500°C *1.47% 102
265 2 2 i
266 3 3
267 4 4
268 5 5
269 6 3 103
270 7!Core barrel 180° 7 {104
271 8! 8
272 9 9
273 10/, 1 10
274 11 ‘ 11
275 12 iz 105
276 13| Core barrel inside 13
277 70° 70°
277 14 14
278 15| Core barrel inside
250°
279 i6 16
280 17 T
281 Llig. 1LB- 1|Core barrel 0° 1 |Electric probe ON-OFF
Level .
282 2 2
283 3 3
284 4 4
285 5 5
286 6 6
287 7| Core barrel 180° 7
288 8 8
289 9 9
290 10 10
291 11 11
292 12 12
293 13{Core barrel inside 13
7G°
294 14 14
295 15 |Core barrel inside 15
250°
296 16 16
297 17 |Lower plenum 0° 17
298 18 " Center 18
299 19 " 180° 19
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(mm)

Blow orifice

Table 2-4 ROSA-II Test conditions for Run 506
Run No. 506 Date 77,7,25
Break conditions' ECCS conditions
Location c HPCI inject. location - -
Médé 2 Initiation Press. (atg)
Diameter 1,2 (mm)is7 .5 i{37.5 Injection delay (sec)
Type D—ﬁnded Flow rate 1,2 (1/min)
Fluid conditions Flow rate PV (1/min)
PR pres;ﬁre {atqg) 158 Water temp. ( C)
Hot leg temp.l,2( C); 297 |3152) LPCI inject. location c c
Cold leg temp.l,2{C}; 279 | 288 Initiation press. (atg)! p-1: 1
Flow rate l:zkl/min)330a) 980 Injection delay (sec) 31
Pump conditions Flow rate 1,2 (1/min) 125
Revolutiogwﬁgjhz;;;;——_19oo Flow rate PV (1/min) -
Trip delay 1,2 (sec) 0 Water temp. ( C) i 28
Flow resistance ACC injection locationg . g—_
PRorifice {mm) 14.3 Pressure (atg)% 45
SG Or;J‘EZce 1,2 (mm)|57.3 E63..0 Temperature 1,2 ( C)% 25 24
.| Core thermal conditions Oorifice diam.1,2 (mm)}! 10.0}15.
Assembly No. 40 Orifice diam, PV  (mum) _
Set power H,L (KW)|510 1590 Abbreviaticns of location
Trip delay H,L (sec) 0 0 H:Hot leg C:Cold leg
PoweﬁkFgggrol H,L* no g“- U:Upper plenum,L:Lower plenum
Power off temp. ( C) 900ﬁtm*ﬁ D:Downcomer
Secondary side conditions Remarks
Pressure (atg) tg a) Estimated value.
Temperaéure { C) 273
Flow control valve clo;;“
| Blow valve | close

*
Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.
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Table 2-5 ROSA-II Test conditions for Run 502

Run No. 502 Date 77,6,6
Break conditions ECCS conditions

Location C HPCI inject. location - -
Mode 2 Initiation Presé.(atg)
Diameter 1,2 {(mm) 37_5 37.5 Injection delay (sec)
Type — D-Ended Flow rate 1,2 {(1/min)
Fluid conditions Flow rate PV {1/min)
PR pressure {atg) 157 Water temp. ' ( Q)

Hot leg temp.l,2( C) 307 | 312 LPCI inject. location cb) L

Cold leg temp.l,2(C} 592 | 289 Initiation press. (atg)] p_1. 3

Flow rate 1,2(l/min)|35pal| 3000 | Injection delay = (sec) 36

Pump conditions Flow rate 1,2 (1/min) 57 -
Revolution No.'?;;;a- 2000 Flow rate PV (l/min)i 93
Trip delay 1,2 (sec) 0 0 Water temp. { C) i 32
Flow resistance ACC injection location? q ! H
PRorifice {mm} 14.3 Pressure (atg)? 45
SG orifice 1,2 (mm)ig7.3 1 63.0 Temperature 1,2 (S 31 !32
Core thermal conditions Orifice diam.1l,2 (mm}i15.0 |15.0
Assembly No. _—40 Orifice diam, PV (mm) :

Set power H,L (KW)| 502 1490| Abbreviaticns of location

Trip delay H,L {(sec) 0 - 0 H:Hot leg C:Cold leg
- .

Power Control H,L n n U:Upper plenum,L:Lower plenum
Power off temp. ( C) 700 D:Downcomer
Secondary side conditions Remarks
Pressure (atg) 58 a) Estimated value.
Temperature '7( C) 273 b) A part of LPCI was injected

unexpectedly into hot leg of
Flow contreol valve | close

blowdown loop.
Blow valve close ’
Blow orifice (mm) -

*
Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.
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Table 2-6 ROSA-II Test conditions for Run 505

Run No. 505 . Date 77,7,22
Break conditions ECCS conditions
Location C HPCI inject. location - _
Mode 2 - ‘Initiation Press. (atg)
Diameter 1,2 (mm){37.5( 37.5 Injection delay (sec)
Type D-Ended Flow rate 1,2 (1/min)
Fluid conditions ' Flow rate PV (1/min)
PR pressure (atg) 159 Water temp. { C)
Hot leg temp.l1l,2( C)|298 311 LPCI inject. location H H
1  Cold leg temp.l,2(C){231 287 Initiation press.(atg)| p_j. g
| Flow rate 1,2{1/min){3602)| 1080 Injection delay (sec) 31
Pump conditions Flow rate 1,2. (l/min)l28 37
; Revolution No. (rpm}| 2150 Flow rate PV (1/min) B
| Trip delay 1,2 (sec) 0 0 Water temp. { O 28
Flow resistance ACC injection location | (b) L
PRorifice {(mm) 14.3 ﬁ Pressure (atg)| g4 |a4.5
SG orifice 1,2 (mm){57.3 |63.0 Temperature 1,2 { O 124 24
Core thermal conditions Orifice diam.1l,2 (mm)| _ 1530
__Assembly No. 40 Orifice E{Am, PV (mm)] 15

Set power H,L (¥¢W)| 505 | 1590} Abbreviaticns of location

Trip delay H,L (sec) 0 0 H:Hot leg C:Cold 1leg
*
Power Control H,L n n U:Upper plenum,L:Lower plenum
Powaer off temp. { C) 700 D:Downcomer
é Secondary side conditions Remarks
a) Estimated value.

Pressure (ata) 59

. . b) A newly made accumulator with
Temperature ( CY 274 o

12,0 mm orifice diameter, 84 atg,

Flow control valve close pressure and 124 C tempeﬁature
Blow valve close was attached to the upper plenum|
Blow orifice {mm) _

*
Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.

| ~ 38 —
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ROSA-II Test conditions for Run 507

Run No. 507

' Date

77,7,28

Break conditions

ECCS conditions

Location C HPCI inject. location - -
Mode 2 Initiation Press. (atg)
Diameter 1,2 (mm)|{37.5 | 37.5 Injection delay (sec)
Type D-Ended Flow rate 1,2 (1/min)
Fluid conditions Flow rate PV (1/min)
PR pressure (atg) 157 Water temp. { C)
Hot leg temp.l,2( C)}| 302 | 314 LPCI inject. location H H
Cold leg temp.1l,2(C)| 281 | 291 Initiation press.(atg)| p-1: 1
Flow rate 1,2(1/min) 3302 1000 Injection delay (sec) 31
Pump conditions Flow rate 1,2 (l/min)i 20 100
ReVolﬁtion No. {(rpm) 1980 Flow rate PV {1/min) -
.Trip delay 1.2 (sec) 0 0 Water temp. { C) 28
Flow resistance ACC injection location lublc| ¢
PR orifice {mm ) 14.3 Pressure {atg)] 84 45
sG orifice 1,2 ({(mm}: 57.3 | 63.0 Temperature 1,2 ( C)]124 26
Core thermal conditions Orifice diam.1,2 (mm)| 12.9 20.
Assembly No, 40 Orifice diam, PV (mm)|12.0
Set power H,L (RW)| 504 1590| Abbreviaticns of location
Trip delay H,L (sec} 0 0 H:Hot leg C:Cold leg
Power Control H,L* n n ) U:Upper plenum,L:lLower plenum
Power off temp. ( C) 1000 D:Downcomer
Secondary side conditions Remarks
Pressure (atg) 58 a) Estimated value.
Temperature ( ) 274 b) A newly made accumulator with
Flow control valve lose 12.0 mm orifice diameter, 84 atqg.
_ pressure and 124 C temperature
Blow valve close was attached to the upper plenum.

Blow orifice {mm)

*
Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.
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