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ROSA-II Test Data Report,10
-- Effects of Secondary System and HPCI
System in small Breaks --
(Runs 415,417,421,422)

ROSA Group, Reactor Safety Laboratory 1

Division of Reactor Safety

Tokai Research Establishment,JAERI
(Received November 18, 1977)

Results of the ROSA-II test simulating a loss<of coolant accident
(LOCA) in a light wager reactor (LWR) are presented, including the test
conditions and interpretation of the phenomena for test runs 415,417,
421 and 422,

Even in small break at the cold leg, the core is exposed to void and
the temperature rises. In small break of the hot leg, however, core
cooling keeps without temperature rise, because ther still remains much
residual water and upward core flow exists. Direct effect of the HPCI
on the depressurization rate is small, but it increases the accumulater
injection rate, leading to early core reflooding and early core cooling
from upward. Effects of the secondary system depressurization are
increase of depressurization and discharge rates of the primary lecop,
which results in early initiation of the accumulator injection and

core reflooding.

Keywords : LOCA, LWR,ROSA-II, Small break, High pressure coolant
injection, Secondary system, Core cooling, Reflcoding,

Residual water, Depressurization.
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Summary

The objective of the ROSA-II (Rig of Safety Assessment) prograﬁ is
to investigate blowdown phenomena and ECCS (Emergency Core Cooling
System) performance during a loss~of-coolant accident (LOCA) in a
pressurized water reactor. Simulation experiments of LOCA including
ECCS operation are thus performed with the use of the ROSA-II facility
which is designed to simulate the Trojan reactor in thermal hydraulic
response. The facility consists of a pressure vessel with simulated
core, one operating primary loop and one broken primary loop both with
a steam generator and a pump, and a pressurizer in the former loop. ECCS is
also provided to the several injection locations. Operating conditions
of the facility normally are 160 atg. and 325°C in hot legs, and ECC
water injection conditions can be chosen as experimental parameters. For
details of the ROSA-IT program and facility, the previous reports(l)(z)-

. should be referred to

In this report, part of the ROSA-II results are presented with an
interpretation of the data. The objective of each test run described
in the present report is to examine the effects of HfCI (High Pressure
Coolant Injection system and secondary system in small split (24%) break
transient. The former was studied in cold leg break condition, comparing
two runs with and without HPCI injection, and the latter in hot leg
break with closing or opening of the secondary system after the break.

In four runs, test conditions such as initial flow rate in the primary
loop, initial fluid temperature, pump trip and control in linear power
density of fuel rods are almost the same,

Experimental parameters are as follows.

Break HPCI Secondary Assembly
Run . P .
location injectiom system used
closed ‘
415 cold leg no (with small leak) No.4
417 " yes closed No.4
421 hot leg " _ " No.>
422 " " open " No.3

In all runs, the power of all rods with axial cosine distribution
is controlled after the break to the same linear power density simulat-

ing decay heat and delayed neutron effect in the maximum rod of PWR.
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Injection locations of ECCS are cold legs for accumulators, hot legs for
LPCI and both cold and hot legs for HPCT. The injection rate of each
system is not always the same in each rumn.

In comparison of the results in respective ROSA-IT test runs with
small (24%) split break configuration, the followings were revealed.
(1) In cold leg break, core water is lost gradually early after the
break and the whole core is exposed and fuel temperature rises. Upon
termination of the power supply at temperature limitation 700°C for a
rod, injection rate of ACC increases gradually initiating the refilling.
Preceding the core reflooding, LPCI water injected into the hot leg
falls onto the core, guenching all rods from upward.
(2) Effect of HPCI injection on depressurization rate in cold leg
break is small, but the injection causes increase of ACC injection rate
leading to early core reflooding.  HPCI water, then starts to fall onto

the core, guenching the rods before core reflooding by ACC and LPCI,

- (3) In hot leg break, downward core flow due to saturation pressure

difference across the core is initiaslly observed. However, the core

is reflooded continuously in water level raised by bubbles, and the

temperature never rises since the amount of residual water is sufficiently

large., When injection rate of ACC increases, rapid water accumulation
in the vessel occurs and successive LPCI injection maintaines core
reflooding,

{(4) Secondary system depressurization in hot leg break mot only
promotes depressurization of the primary system by cooling but also
increases discharge flow rate through the steam generator in the blow-
down loop since the quality of primary fluid is lowered. It accelerates
residual water decrease, but the resultant earier initiation of ACC
injection cools the fuel rods contimucously through reflooded water
without temperature rise.

(5) As common characteristic of small break in both break locations,
ACC injection flow rate gradually increases with time,-initially
decreasing the residual water by drawing up fluid in the downcomer
with its condensation depressurization in low injection flow rate.
However, when the injection flow rate exceeds a certain point, the
water penetrates the downcomer keeping subcooling and caﬁses rapid
water accumulation. '

(6) In hot leg injection of LPCI, after water level has reached the

height of loop nozzles, the phenomenon occurs that subcooled water
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near the water surface condences violently the steam above the nozzles
in the upper plenum due to certain disturbance, accompanied by water

splask.’

|
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ROSA— B2 MAKELF ( PWR ) O —HCRELE BN o L 2 M BAFK (LOCA ) %8
BEL7- RGBT, BEMORLBBRICEST 5 —REAOBHM OB, BEBHECRERE L &
UEERFLREE (ECCS) 0B L0 EHMEAERNCHANLILEBMLL TS, &
BREBIENESR L, Chixdhiit | N3 OFHEBTHRINL 2HOEEREY - FE2EL, £
DINENEEPEL T ETEbDTH L, TRFNOBEN — T ICHESRER LREFR VT
£HL, ECCSOKERBNERICIEAL S 5L IICH 0T B,

EhRA L UTEL I H 52 LT3 3 0O RAOHREKIHRH@OR v FolgE@Or -7
EBBISFLMAREO_RIHARHEDECCSHEARNTH L, CHOLORBRRMEHE + &
AIc—BOERETY, 7 —# L RICEEHOEEB LRI LR LIRR, MAEFCHERICHT
BIHIEHETE6DTHE, EERT - 20O HICRESNI@ERT — 7HBIEEE
ENTH B, _ '

A CH T ZREBRRun 415, 417, 421,422)1216.5 mm ¢ (24 BREMTICHIN) DANMEE S 02
T, EEERGERNLE s JUSRNEETH S, BIEEER], OBt © K
m%m%#,@mxSEA%#?55°:&mﬁ%%#m%ﬁMR%W%w@éKﬁ%%:&%
ZFHE I B L ZBUNVEATHE L, ECCSHEARFC L TREEAMMEHEK T
T, BEFAREFMOFAREEGCEALLEEGLLTWEAEEHE L,

RSO MRS &3 L OERREE IS DL T 251, ERT - £ L TOBRS LUKE LN
BREOBFICOICTEHB 3TICLT . UHBEEXHITITROSA-T 6HE & EBEECET 5 L

e (3 ~11l
- bl UVBHO T s F- 2T,
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2. EREE - EREH

21 ZEOHE

ROSA Il S8 HEE DI Fig. 21 5 X0 Table 2 1 ICRTEAZE (PV) & Fig. 21512
fi@‘”&fﬁ(ﬁ%‘f%?é@ﬂ BXIF2Oo0BBRRZUCENFNE Fééﬂh{fﬁiﬂf 7 {P1, P2) ) &I
@ (SG1, 8SG2), #hicuhkrr — FRlicss fdoﬂtﬁ?&%%iﬁ e — FEICEE SN mE
B(PR) D OHoTN B v~ T EFBEANBBOEIICIEA SN ECCS (25 EEAS (HPCD
BIEEAK (ACC), BEEAR (LPCH® 3 BHMD 5755, -

Eﬁﬁ%h%moﬁkéﬂa@ﬁ%ﬂ%ﬁ%mmﬁﬁﬁéﬁﬁmﬁ%mmUfﬁﬁﬁﬁén,
Kﬁmﬁ@%%&mﬁht%4&%A%(mm 415, 417 ) &5 5REAK (Run 421, 422 )
. DEIMFig. 2.4~2610, ZORMEIKREBT L2237 L vORDFig 22I0RLTHE, $1C
DL EEE bfm@%ﬁ%&ﬁ%?é%ﬂ@ﬁ%%ﬁgzs_rf J XNREC PRI
WV — 753 mm, A - RIS 680 mmTH Do B4 KEAKIZEHEIT 44 Y50
e, ERFENCAN 2 EBROM LT M ASNEGARE (Fig. 2.9. 2.10). % 5 MEAEKIIE
Eéﬁt9$®Wﬂ%m@$£%b®ﬁ%ﬁ%HfémmMﬁ%ﬁz LEMTEB,

T ﬁ%%ﬁ%ﬂﬁﬁtﬁﬂﬁh?4&%é%m9$ 2L 3 AREEEREEYM), B
REGEITH BARDIBDIFEE 1 B0H D, SEFHE DS AR SRR AR B L ORI S L
F3 -3y FERBEREIINTAL 120K TH 3, BENOIA G Fik 2B BEEAE
EAS, FREBIREEALONEAOBETHE, TNOOREFiE 211 ~214CR T,

EHRA IR G FIMERT Y 2 /1, FEEEIL 256725 87TH5,

o g0 ERO— R AR DHAE SR EANS, Fig. 27, 28, 21610RT 59T, <
NEOF - 2EATHEAT — 7RG SN, BTHERTLEINS 20, BELRRREES
SOFLFIEORET -2 LEABRNOKREORE, FACES RESKTIZIT + v
DEED, Ny b F - TROBHEREECERIN, SEOYRT AL OENRA SR
B, %nb%amfgﬁ§@Mﬁ%wxzwa@¢& BEUV Y VETNENOREREL &
b1z Table 2=2~2—5 ITRT,

22 HRBOEH

Run 415 417, 421, 422 ©ENENOERELZTable 2-6~2-0 ICRT L 50 TH 5,
EEMICIEL R E Y TR, - TEBIERTH B85 RANORESEEASH LTS
%o T LEAUBBEARIERNEEHN TIIH 4 REAK, SRMEEHE TIZH 5%
BEELEES TS,

FRun TEM S KBBHRLUTOROTH S, ,

Run 415 — &R (U5 2 RENT, HKHEAQU,_&A% RELETORNED ). 4%

_2_
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Ak A |
Run 417 —EH MR EHE, HPCIAEAS D, “REAM, 4 RESEER
Run 421 — SRMEERE. OPCIEAS 0, “HAM, 5 RE&AER
Run 422 —EE A EHE, HPCI EAS 0, TKAM, 5K ESKEA
LB 1T ECCSDEARTIZ < TACCAHEHE MIAH, LPCI i will fiI&
EERE - BEEREETH S FRENOEARERST L BB RunTEOICE L0,
# v THEE O T S HEE & ECEREM 0, &F Y PEEOEREBHEIC S o TlliRdis

BT, HPCI

LTWha, :
MEHEO P E ICIZE 4k, 5 REAKE b SHEAFA L ERFRAMEBETe s 2

DHO, BAREBEROBTEOREOEND L, BARO L — 7 OWHBRM HIERFOERL
SR LEBOBICEAT, $IROBEREYEL, E5ROBARHV4IDD 3 ICHET S

B MO I AL S A, ERARBEE LB 4K BRMICEREC, TNT

TR O & D © — 7 I 50 5RO T 25 & 4 s BMEE IR L ot ) T

Fa, ff LBP THEBHIREE S A HAREEEFLLTO 5,
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3 RE&R

AETEHERICECTHAELLT —FiC20 T, ERund EZ20EREBFMASHRED N
~, HETAMORIMDT - F EHET 3L KL > THEER EORATIR~E, I LAH
%T&i@u—%wmm?%of,%(@&m@?—ﬁ&Qﬁgm;ofuuwfﬁén5¢@
BEGERICOOTIE, BRMMORECLORML T3,

LR — 4 A T—AMET — 7ERL, RRKTREFIFRICLD 7o b LT A,
OB S ESEORBIC L2 L Uif ShE T - 2 AR L, FNENCRELREES
BL7mbDTH 2, BRI THNEREDBLTH L, 7-207 0y P ARRSAEESIC
BEA1000 A& L7z, FHEROBAEF 075 7B BERIR FOFEICL>TRIIL, 2
AU LORG AHEAFEHTZBAL HRMCHILESHRO ERITRLEFSORS LHE
LT3, $0EMHEFERABEES I UFLERECHE R IBERROKNOESD
BUESRBEC L ZERORNTRL THAH, CORREERED | 5TH 5, |

3.1 Run 415 QRS

CORuNZBERPMORERICEOTECCS 25> bHPCIA# AL o2 b 0T, HPCl %
HEALKRORUN 417 DEHEF -2 2112,

3 11 Rund4l50iE/f (Fig, 31.1~3.14)

—IR BN DEHEEN S FH A O TR SRaMECH 5 MIESEZROT, &l & RFFICEUERTE
ABERL, EBT L o0B0FogMIBEORRIE IS SEPHIEIHMENEBITT 5,
B FHEOENIHEEEBECETHAFRBEL 270y, —REAENLOT S LEBENELE
THELAL, —RENOEABAGEMRICFSLC>NEEEEREL D, ECCKEA
Lo THOEHIEELILDBECT I SGIAOBLUPSG2AOCER vV R (ZHHEGDE
HUBOFREAKLIZHDOTH A,

THRBENIIEREEIC R B LT E LA, BETFORNMMS oW s DEELTH
N, —REENEZ 50 BECEEL T—RRCHT ABBICEDL S, COZRMOFEHICHED
BIEBRTH BE—FORSEP s RUIEELEZ 20BN H L,

3.2 Run4l50ZFE (Fig, 31.5~3.1.7)

ENEREFOEFRHBCREL L, —HEET 2. ENOEHEMELLTHBL, COHH
HEREOBMEELS SEEMOMRMEE T TRENSEA T, BNEAZCH LT HFLTR S
WIS 20, HICMEBRFEIMELNEEEAZTTED, LBV v sty amERELTO
HBEALSHEITHYL THE, €Dl EE7 L+ A0RELSHEIANCES 18 2T LR
DEFLAXICE o bDEMBIND, MO THBE L SCERFEABIFD L, 5BEHD» 0

_4_
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ACCHEEASNT b, EORARRIFEAZEAVNS DA BIAE { , TRB ST 5133 THODH 55,
% D 96 B8 & LPCIO R AIEE ~DIEAMME U TS ERBRMHT 2715 TH 5, ACC
DEALEOEINE & QICHEAKENQET S 130 #EL a8 KEKREINEZ T3, 20k
N 3=ratii ﬁ“Vﬁbgéé—E®ﬂA%@1%&,%ﬁ&motﬁkﬁﬁ%ﬁmﬁmv
%5?5%u)ﬁk@%ﬁ%@Em3%?&Aﬁg®&ﬁﬁ%ﬁ$&@ LIRS REBL T
w%ocm%é@%ﬁfﬁﬁ@ﬁﬁﬁ%@%ﬁ;wmﬁﬁ O NOEgER o B S mREg i
BN, BRI S ABEICT 2 &, BABKOBA TREAENOENERMD S 0H
HIEITH LT, 60BDEARE TRALEKIREFTELT, 12040 A5 EELTOA,
LA v AT TDE FKBREARBL Z0BATOREIESES XU 7+ YT 4 &DF
BTHRFILRTTHILE, £/ Av0EHOBRICELZEFL LN, Rk o3 ERdR
B TEKRABRETE B0 LI DK DOTHEER ML,

ZOBACCL ACC2HEABLETZE, BREERBLT 20, FEAESREFERRECH
AL TS T EARLTU Bo Al < LPCI D ERIERIC L » TR A~ F o 2 ZA0DE
SIHEL, T sy, BEGEY—EHEICEoTO S, 190 BED 2RO ELEORET
12, RROENAS LB ESBRSSRORMICABLTEY, f500ERETKDEREASD
DE I T LB DO B, COMKRBRITS o FTHT L+ ARES—IBENICE0, 2
DO REMOBE S Adid o7t %méntﬁﬁﬁﬁﬁmmﬁﬁkﬁéﬁbfwéciti
L7+ AFEHIH T atg. 25853 atg.. L EAATNT, TORMIE 2HRICH7-F, #
Fn 2DERHREIE SHIEL T3, CALDFEM S UTOMENENINL, FKCL T
w—f-/fwﬁ*i??%ﬁnagémﬁa&,mémwﬁn%%omw&bfmﬁﬁﬁ®k
BRI SS LB T L+ AORREBAMICERET 5. 2hiCE o THRE L KR 2555 B 5
., SR TOEEBCL > TRENICERETKSESTCELAREINI LEERES T
FTWALDD, BEATARKCENTART 2, KEDBE LAY I Y Y h2m s FR7 L
FLNDKDENTEONAD, £ h < dBMIGECRECS oo, FHE7L T LBE
MEAET 2, LaLES Mokt LE7 L+ aThoSAoEEmEcoliEds s, Bl
HERECLZEAAEDBEC/ AVEBSETRLTFSNELL I 6D TH B, CD8n
ZizE OB E/MEBICEEREOLN T ED, BT L FoBEOABIE S TR,

Bl v~ T REBEFIRACC ELPCIOFEAERMRICP SR L THL01L, SHRHIRKEDR
AL T 3 LECL O A SEBIRICH BRI T 20 s B 505, |

BN —TRBOEFETHE, SGZAOMUORM, P2RYIALNMOMES 190 #iT, EHER
ETOEEEAKFEOD R 7 DBENTED, FIRORERSE2N - TAKIETRATVSIE

R B, TOEREPSNINRS I HHEITEN TS,

3 1.3 Rund4l50@EAfi& (Fig. 31.8)

ACCOEARIZACCIA65~140 DM 57¢, ACC2Z4565~1560 BORICIT3 € Tho
to&Aﬁ%@%@uﬁ@mwiﬁwwﬁﬁﬁnﬁﬁﬁMFéot,k@%@%A®&A@¢K
HROE -7 &40 8 — v EdBOMBALHS, CRIBEARBEZRET 2EHER LITEARD
BOEEOECNELEHESTND 5,
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LPCl GHEAFREZ—ETRORERE L ol BEREBO AT,

314 Rundlb@&EHN (Fig. 319)
AR, BRAREAERE & ICHKFICERPEFCL A RAE FRAOTMEEEL ol
N> THEHE S, BEEFIREAREICIOMEA LS B TEELSEL I N,

3 1.5 Run 415 DIREEEE ( Fig. 31.10~3.1.17 )

WL ~ 6 SBEBEEERL ER L, ERDICHMEILBEILEZTAHEADHBL, 40
PEEITIZI Y ARINCEEL LT 5, LRESICER AN TREAEREESBLEIAT, B
AT I BB D EOPALA ( posion 3) 39 s BOfiIHL o b, ERPOBHMOEG )G
(2, BH L 2BEELRE N K0 L o THIREANTE A E N, BRINOKBROILTRIRNICE
MU EME SN S, COHCENBEH ETERIZ0lat THAK#HE L TiZFLTIRE S TICE
MLTid,

RE LFRBBBEELICE > TEESZY, BEEBBUBHS N2 EBEE, DT NLOBEE
b8 TS (position 5 ) ZBRNT EDSIECKE TED, EHSETFT 3KOBMEHED 2721
BB >T I/ I v FRINLCEBERTHE, COETHEERFOMNIOBEETE Y B
M43d 5o B TA AT IZAEREBMCORBENLSAHT, Tosok LFICL >THER
NtcEZEZoNb, ACCOEARBMAET 2REAFELERNOEICE, HiceBEn 7z v 5
ANT, EBHSOBRHANERICIEETHCETT EIE/REL o7,

ﬁ*%®%ﬂ$ﬁﬁutmﬁaﬁ<,%%ﬁﬁﬁi%¢%ﬁ?bfb56&%ﬁbfw%o%
MAFIT R4 7 25 D 190 BHEICE, RESERESY> LRLTED, 20EERTHRT L5
LQKBEELIENIESLS, THFLF oK ORKEALLBEEL O A,

3 1.6 Run4150F&ERE (Fig. 31.18~3.1.20 )

EHBBERBLUNMESNORKEER 70 -0 yOfP T CHAEBRICIR TR TLTH
i, MEE, L7V FL0EBRSENLSDLHAPEBEZIICHN THARE~ L4 5,
FET VP ARER 190BECEEOKDEREN LEONIRROEE T IGRBETEKE E
BB SNTO B, FET L+ A0HEREARES THRE STRERICH S 45 FKROH IS
BRAMBEATDRL T4, COBEHOCTEEL YV ACETRKORED, REOMEMESL
THFET v AICET 2L ERATACLIAILAH L LS, —RICKE FKELE
ATEKRBTHONAT EH0 5, ‘

Bl v — 7 RABOEED 5 5 SG1A L il BE (2 filr B th % L 0¥ 50~1 00 EEIC |2 M B TRL BE ~ D,
100 BRI RICE RETRBE~OKR E LREEE 2T 5. FIHEOFERRIPLHTIOD, BED
RREERAEE~DOLPCIOEAKSKEL THhaLELLNE, SG1 HOXF~@HEE %
RL, AQHKRMIMTH-THHAMBSCLERTIC _KFROEL EEZ o TANS 2 OILBRE
HECTEATACLELERLT S, PIRYyYPHORBR CAEEYRAKEESHERTHS, UE
KEBENDBENPAEROERANLENCLE EAHONAEEBE LTS, PVAOM, X
T, ACCHEARIRAXIRMAEMNEN, g2 —TEREALE~QEAKSE Y A%

_6...
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oo THERR V- TARHELTOA T EERL T A, T LPCLE AR I RENE
BH2DE, ., FHETLFARELDPNORBRNTRESZENEAT, §U Y HvEibtL
T ANHSHET BFTORMMERE TN AC EEEHL TS, ¢ ORBRKDF
PEHEEELET OB TE LB BT NETH L,

fen - 7R T, SGZADVRE R LPCIZEALANZERITH o TH TBAIKE 4T L <,
ADHOBOEELETHLC EME, RARBOFANE2»oTEY, SG2HIITIZAKRRE
BB TS, ACCEADICLPCIZANEE SN ORESEA S &, P 28y 7HOEH—
HiBE S BTICE D, BURAICE 5T 3 &3 SCRANM—HRERERT L, © Hil
BRACHEEERT, LHLACCIME SN THLACC2OELBICPIT, P2X Y7,
SG2& H T REFIKA K T, SG2ADZEAERBENB® S, (NI LPClIOERMAEE
TOERFERILE o THEANSI DN, SHELENICC ELTRT, SG2ADOBMEEOHrEtts
5, A LTBRESESLPCIOBEAMEE THRAEBOEREMSE DT TORIIERICLD
B EED SSG2AEA TALANCEL L ZRRCOBREETTEVSH IR SHEE SN
3, | :
RGO T2 SG2 O TR & K MICBREESEATO A8, KELT—RRS S

& BHORIKRMELSOREZG THARARI L L o THRHEL T AT LBEIL NS,

317 Run 450+ 7EE (Fig 31.21)

BETFED | ) v TESICE DR TADBAEBIEL, &4 7OBYHC & ) BEEE L 2.
Pl ARy FOEEHEHEOHREIION, HEP IR TELDPNBIBET S, BEHZD
RnTHE LB = — FTREP 1 £V 7P~OBHELSENELC 1 ~ 28ET77 5,

3.2 Run 417T0ER

O Run MR ENDRERICHE T 3 BHO ECCSAHEA LSO T, HPCIZFEAL M
ot Run 415 S HEE X3 5,

321 RundlToHH (Fig, 321~324 )

HPC L AN IR B EE A D& LiC Run 415 & @0 E4 50T, 42 BEO HPCIEARE
B2 HICRENOEOZE LT ACC B AR 65 2Ll (2 Run 415 & 0 A A5
{IEoT, EREEFINEERE t‘IZ-;o Run 417 Ti3 ACC CE AR ESEEBANICRundlb & 0
K& oTHD, WEREOEREARBORCRE LI LA DN, EARBREESSE
AEFROEAEC L o TREENLOT. HPCIZZA Lo OFEAER I T 5 REEED
HEMIEED, FAKBOELT R, HOTACCHEAKBECEBRENRN T OREIEH IS0 ILEE
BICHEARBO AL fc SRS NE, FOBAHPCIHGO BB/ s, Thdislagd
1o TRIRDBENTOSs KEREAB L O LI LTI T ENTEDL, TNED H/NSTHEEIORE
OEA&E, HPCIOHMFEARMMNECR), 5 VIR EE~OEEN S EE b - 21
ETHA Tz RN,
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TECHRIE LR OB RICR AL, BEAE—ETH o,

322 Rundl7o M (Fig. 3.25~327)
THBESETOETLZACCHEABISF £ TidRun 415 &12 & A EEMTOA, BHAERIZ—RE
NEBEEEO, BENERENEATRBCLZEBHBIEHEOBAOIY, X0E{OKBEY v
el EFoNTHELACEZRL TV S, FARENHEL, 45—~ EHA&4LHBITE
KEGE & AL S Run 416 Z 0 Bints, FARE -EORERG T TIREFEAEILCE SR
E 5700, ACCICXBHEKIZRE CE#A, LPCIH LUHPCIICL 3 ERBRCEBITL TS,
%@ﬁ@%*%u&m4w&%E%Eﬁﬁ%LFG%ETQZH&?%@,it%ﬂ%%ﬁmﬁ
E4 Run 415230.03 at, Run 417430.02at £ 3 L ALRALTH S &5, ACCIKEBEHKE
HREETHIOLELT, BERHALIZACCOKBEOMBETH o/ LIt/ s, LPCI B LT
HPCLIZ L 3 EHGBETRMAKOEAFTEL B3 L THH 135 € /min & Run 4156 @ LPCITEA
HE 1656/ mniD/hEholtows, EABRETEEL A BRKEESE P >NE(NEST
WhH, ¥ CORUNT S 206 BEICEFICH I XA s BN THE Y, TOKADETL LU
JME b Run 150 ENEIZEALE L, sl L < AEREAD Run 321 € b FRE 23

A 7HRAEEOEEORHICE UTEY, FRFALFABE QB LT & ENnG, FiEMA

BEEEACLAEZRGICLALZBRLL T, JIOMELEFFLILL,
B—THEEDS HSGL, SGZORBAOMO T - 28E8ThH o7, TEEEHIERun
415 L[EETH 5, '

323 Rundl7oFEARKE ( Fig. 3.28, 329

HPCIcitigen —- 7SR AE~OEAREF — 8 QBB MofliiEMLF -7
LRIEED 134/ /min fITH ot &R ENE, AL 42~3120TH 5,
ACCOEARBIZACCL A 65~117THEIIC 59, ACC2Hi65~111 B FTIZ169F, <4
LIESEEIC L B ESMOEEAN 11T & 296 Bo 2[5 > TAE 190 £TH o1,

LPCI DEARBATMICHAERELOD D0 T, BEL L bLREMETHEL TS
FrREIC 24 7 DEN 205 BEAS LIZS O, B — 7HOEAREMSHEL, @8
W= RO AFBRDE o TV o

3.24 Run 41T®E 7 ( Fig, 3.2.10)
BEIE O FRE, HEBRIZRun 502N LI LALF L. HRERICEZBEEER

IO TH o7,

3.2 5 Run 417 08 %ERE ( Fig. 3.211~3217, 3223~3225)

BAEHER B O B8 Run 415 LIHETIC X o THREMATIEH 5208, 2EOEWS M IZE
BTHB, HIEED LR ETHBE < OETMEABIZD <, LA ( position 2.3.4 ) DA
Z—E B o ERERG, FLEFHSODNEBICLIZEHOER & SEMNITEN, BHO
FBIILPCIFEALIGITH 520D T, HPCIO®BMEAKDFLETFCLEZEALNS, /M

-— 8 -

o
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ikl Tir EASIEIC 2 T o F AT A Run 415 £ 038 <, LPCI&HPCIAAGHL
THHEARBIHESIIC S ot ZEMNERLTVEEALNS, M/ T Y FLTHLIEK
FICRBAMEE A 7T LD o, :

326 Run 417ORKER (Fig. 3218~3221)

H 78 HREERAE SN T Lot TR L+ A8 X ONEHOBEDOZEE 2 Run 415
FREALGRTE S,

B - T RETIRSGIALID 7 o — &Y o BRRE TR E S E < SGIIR D L
ABERBENBEL O SEN TS, LrLHOOBREE I CDEE, ZRERELTTZOR
Wh—RRABEOFBE Lo THLHOT, ZREOBICL ZBHEZEZ[OSGL S5O HETE
(g ot ERL DA, TOMBEAEESRun 415 £ DR ADICKE S, BEALE~DOEARED
LhothpTHirEhNng, PVAOD/ ZUECZACC2OHHDOBIEANE XITHED
FERBESNEN T S,

e — P REOEFOES LB 5401aRun 415 U TH D, ACC2EAZELBOP 2R, T

O, SG2H OO RBRMNE S RRICEN T A,
C IIRBRBREIT®RIEE y—F IR L,

327 Rundl7oR 7 E#x: (Fig. 3.2.22)
P2 RvrromEoE{bidRun 415 L EETH b,

3. 2.8 Run 417 0L EFRER ( Fig, 3.226~3230)

LT EEREEORMDEREBCL30HRLHEETIONH 0, REXRFVLEDONS
B, RROEHHNES AR ENTE S, BMTHATIE 40 PES CAMEZCH>THA
B, ENLBIBERE L8 0, POBBIUEZO EFORSRONT, XRHANBRA REICHE
B, EFREMSPes PRLACENS DD, TOBMEBEER 75 DEISETUICTERL, BT
T EEIKICE O THEDGHENBNH L EERL TS, CORZIEAEHEDS B SRS
NI EE KL TOEL, S3ICEAMAADOEIRECHHMMBEOTNREBRE (1L,
T ABICE T 100 B~ ECAREE AR T 0, XHEL D 0EL 5BEAKOED
ML LB OEEZ SB. ' '

3.2.9 Run 417 ®¥CAEE ( Fig, 3231 ) _
FLEBAOEZS S KRA G o N EEHoER, SREOELSHESING, &ES
B REROTSNEIC— S0 BHUNE TH L C L TREAEEZEH TSN, BLRES
ETEPROOEMSBICHEL T a7, MEINIAILIR LI, £LCED EHEIR D
B SIS S L OZF O EHOKESHREIGRTN, ABEPNTVRT EMRENTN B,
WLTE T 40 BEITRKOBEENE L0, EAFRETERCLAKNEINE—RT S,
AhL o @1 120 B SEECERN, ChLFENERLTEFOEIEEHRN—KL T 5,
FLbEFTRENLDP s RKESHEN, FLETZ Y v FO LIKKSE o Th oFL~E

_g__
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TLTWEEBGHN B,

3.3 Run 42108E

< @ Run2ERE/ADRBEE C5 0T ZRGA BN T L, FEH « BEARE S —E IR -
RHDT, SRR L RORun 122 DBEF — & 155, 1 ECCI3 HHE AL T
B0, EEHEYORun 417 £ OREMER AN,

331 Run 421@HEH (Fig, 33.1~3.3.4 )

RARIRIE > 5 BRIRIE~BITT 5 O I 04540 115atg, TAS A - 775 A1 B & o 827
HTEY, ERT v F AORKRAMT IN LSS ok, ChICL D Z0BRE IS EDH
BECHESTRICE S ok A 5, Run 417 EHET 2 & BRBE~CBFEOE s
BE(E 2%, BIEEREZE D, Run 417 EEIM—HT 5 4 0 HEDE LBEEENE DR,
TORRTORAKENEOCEDBYN TG, 2 LAKEEEDE G ONRENER 2 7
&,ﬁ%@%miééw&LfﬁﬁiﬁféckuféquAdﬁﬂﬂ%ﬂﬁ4@@ﬁ%ﬁ&
ﬁﬁﬁﬁibx5%&&Kﬂ5&ﬁ&&£-ﬁﬁﬁ%$n6oCﬂﬁ@b«@ﬁ%ﬁ%bfh%
T, REBELREBICEADRSEE L T AT EABERL TV S,
 CRBIEAREEAE—FCR L

332 Run 42l ®#ME (Fig. 3.35~337)
RABELETEREOTIHEOBALEE IRRun 417X 0E<, HHEBRLD TERAKEMNS N
DD, FhEES—#FOHEST 5 & 2Run 417 LEREEO T, SERMNEEO/NIBEE T
b, VIHOARNENESGET MR THASESS T, BRELEAERENT 2 & FH & H58E
o0, FLREAFHCERLA LB NE, BEEEOELvERAED FTHORESTH
WENBEEFTLAT 2288, A3 0BOTRASKROBEELEM T T 5, ACC MEA
SN BEAOETKERRn 417 L0 B AHIEL, QAL AT ERAZETAE, Foil
REAEEKENALESZTHLEEDLNE, ACCHARLIY, 20EBHIEROLHEHERA
DK TE FCHE 51, PV EFERR—BRLLTHES, o8B KRKCEL TS,
ZDMACC QEARBRALFLTHO, M2Runs@AHCEAZESRLARICHLTH 2
B AAHEATEKSHEB LA CEMBEhTH L, COEKAER ACC EAEL & FRITKE
B~ L, LPCIHEARS 2 —FOEREEZRLITKNESSELE L5105, FothEF
DEPSAT, V=7« / ZVDEIEZKEBEFLTNEEDEALNS, ZEDOR EC— /5
AL RS 2B HNB,

Bl - T B LUREL - TEBOEERACC EAFBLULPCIEARICRE L T 3,

333 Rund4Z2lojik (Fig. 3.3.8~3310)

BRETRIC K 2B B OMER R EFig 3.3.8 ITFY,
ECCSOEAMBICDTIZHPCI 0 4 DOEARFRIBLF -6, F-8psflIEIN1Eh o
fois, ORI EDLSENEN 6L,/ min &MHEEINE, /- F-5 QREFITEABBO 35 B
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S 102W F T2 — £ VRBETORERD 7R, EERIC i%nuﬁ&ﬂbﬁgmgﬂ§
Tl EALE L,
ACCOEARIZACCT Hi84M L 185 ETIRTOL, ACCZH B4R 5 1835 £ TiC 216
ETH ot MEAKBIBENETREL >80 T3,
LMH;&A+/7@%&;@Ek@%®Eﬁmﬁ<motﬁﬁﬁbﬁ% THEAREDEAT
—EBICELTE,

334 Run4210&/7 (Fig. 3.3.11)

EEREARAERH L THY, SRGEMBEHEOAYIZIRun 416, 417 THEMALAE 4 RES
&y, SERRASHEOMNARAEFRSORnLONILLTHEE, FRILEOE
Bk R ERVDEO SME O BN A% 13 v S L L BAOMIL, Run 415, 471KEF 3
ﬁﬁﬁmﬂ@ﬁ;b%ﬁﬁm L LN R oRBEER coiih 1it, mEREdes 359
Run 415, 41T DESEHEL LTS, WHﬁm EHBCL2BEEICHEHR ST, BE
FTHAE SN,

335 Run 421 OBEIERE (Fig, 33.12~3320)

ﬁﬂﬁéﬂf:?df@@%ﬂ%ﬁié(fﬁfiiﬁfﬂf;(. BREEHIINET . CNIBEAFSRET
EFEOEBELTEAD B0, BEKENEILES, BRICLAKNOREY EHX0EEERTE
EL FLEEEEREK 2T ACC EABO KA DHHC S NI L DB F ST &
Ao b, ACC EAEFILATO KA ERRITE, FORIZ FH2 SIRICE S KBOAENTET
I T EMIEREEE (Nedd) ORED SR D, ZOR MIADBORBRAED AL, FBASIK
LENTEY, ThiD ENCAIREERENCH > THaMBEL RLLEELONSE, TD
BN S BN S FALE CEBMIC—EEETRT bOsH 555, REIRHTH 5,

3.3.6 Run 421 Of&HEE (Fig, 33.21~3324)

FHBESEFE 7 L7 LDRER, ACC EAROHKBOAMEE, SELELITS < oA
MEEATTRAREAEECH T 5,

v — 7 TIRRSGIAOWEICE YHEMBEE TH o788, Mz ACC HEARIKEL WERBTE
EARLTEY, PVAD/ AVvBHRBTHEC EH 5, B~ FAITEALI ACC Kb &
DA TERTHUOOCRSBERNLTOLAEBH oL TH S, T oORETELP S
BECHAEREERLTED, EAFS LTEEPLSGINANZEIL P s I TN L,
EHOREHSG SNEC Ehd, ACC EARBORBSTOTTENLLS ONE, LLE
DI ST, ACC BE% G RMMEER LE S kS, £oraensTES
Lo LI H ot KRV AT LB, £ ORBIENBERKASRDS L b0 Ed 505,

AL —7RIBTIE, BHSGRELMIE P Y FHOMNE & & S RMEFLETRL, SG2
AOMZMRIEE LR > TOC, FHDIEEF A TH o EH LMD, ZOBEFR 200 BE BT
Th oL, FhsuE LT 2RL T a, £ ACC BANE L%, LPCIo
EARBHE—EH T LR LLETS D, BRMEE~OLPCI O AKOEHRIEADHE 155

—11 -
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T, BEASSiPNE LS otdi g,
TREBEIZEAL & SITE Y —FITBE R,

3.3 7 Run 421 0% .0EHEKEZ ( Fig. 3.3.25)

PO ReRomhir (TS—5 14 ), T {(TS-Y 18 ) i ACC HATOREMERDHERE
BROTHEMRRICB TV S, LML ORBAKELL TS, ACC IEABRETLPCI
EAHBRI, BricficSlORBEMELRL, CORIEANL -« / ZLOHIICELOD T,
=T S AVDEHIHETEVHT 2RO BEZTE TS, FHRBLETFEFEEOHLE,
EEF SR RRAEERL TH D, 85 KEMECIRLPCL O RBRUKOSELEL THT,
CTAVICHIRE SR T BIRFICREMBEICTE o TWVWA EEZ 55, Run 415, 417 TiX o OArB
OHEHESAHTRKEMGEOBRERAEINTO L o288, T ORBIKD ELEIZFICHR~
KEABSETEEOZ M 7 QFERELTERT SN, CORNTHETOREADOEICERE
TR 2 EL T D,

338 Run421m27 « L AEE ( Fig, 33.26)

S AT ey <HORER ACC EARK EETHRICHEOERENELRL, A
HEORH LR UMHEOREEE>TI 5, FTHTIRRMAMERFFT O, FEAKKE Y v H 2k
THCAREORABIUBELCOAATT THRBRETMELEL THEBIZENEEARIC
KL EERL TS,

3.3.9 Run 42l @K v 7EfE ( Fig. 33.27)
Al 2Run B Ry FlAliRD F Y » FET o7,

3.3 10 Run 421 @FLNEE { Fig, 3.3.28 )
HEROEERBMFERE ACC EABBERO LRIECREICECEL TS E2%
TR, COMENETHEHINOKESERL T 5, ZOEBTBOBL OREHRIC L
HFA FORESL ACC FABBROKMNO—HHIESEFORLIZRERIKBEOTICS -
T, [MACEBITE > TRKESHHHEINCHE o C EEBL T A, HEKERBFL FHRERM
THo BB BRI LA LFHEENLKEST, H4 FOREDB DN LH5 5,

34 Run 422008

ZORunizEEBA/NOREMNICE O T ZRBEHMEED OB XD T ZIRARAHIEL
7z Run 421 & X3 h 3,

341 Run 4220/FH ( Fig, 34.1~3.4.4)
BTREOBBOEAERIn 421 23 SFAILCTH LA, BREEEZ 10K ETRICAT, Kk
FIRun 4220 HF#EL o Tinb, ZIREFEH »BELUAORERELAFRLTH 50D T,
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ZOBVRPASHCIRBOCERBOBOVR I o TELLEOTH L, ThilEoTACC D
ABEBHE 56D ERE-oTN D, EORRATDIRZL NG 28atg. TR FLTED, —
R OBFREDEZ42CHBDICHL, Run 421 TR BB T—RREZKRFOE NS &
S URREES—-RL T0E, CRRCEAFEROREE THEIC—KROELNETH-2TEO,
WEIEE LU TIFHL T A, ACC EAMEBROBREFEM 0EIIIRun 4213 KEZFTH(, B
BMTdH B, O 190 MU Run O —RRIE T T atg.f“ﬁiﬁ'%b< h. Thlltkiz
FEEE M Run 421 XD F L,

342 Run 422 m#E (Fig. 3.45~347)

EARBEFTOEFE, Run 421 X 0o B{RAT 25, —BEEERYT 26 WHb & —F
BLEHAL LTS, CHRTET LT L0000 MIBREKICH 55610 k%D, Run 421 TR
SE O REEA LD D, ASRLSE THRLFE SO 2 ERERE>OCH L, Run 422
TRWERAEE L TOLARE KBS ARSI EAEHA4E >C LT L LTRALTHA LA
H# b, Run 422 ACC FEABRBKEO £FEI20.14at ¢, Run 4210 UEHOZFE 017 at

THbH, CHNETFIFACC HEAMBBE LIS T 24, FADZb2PHLoTHEI 142t 2T

Ho, BE2LRYTBEENSEAIC, Run 421 & 3&ELOCENETRYT, —H ACC EARERY]
HIZiERun 421 £ 04 ¢, —HesBL U LRE LI HEML, B¥ETRun 421 23 Y EL
{HoTd, o TEABMRES L-THEO, EARGSRED o0 Wd AR T3 CHEIC
HoTd, COFEARBONE - oEZ L&, FHOEAREO—HETHENER 55
pEg, BASTOEBBICIARE LEFO B ERLRESTDE, EET UL CREKELE
T XY, RICEARBOHHERBICNT 2H580458A 1, UL v A~ 2EAKBET
TXZ2L3CH0, BnEKkBsiTontsAnLEL, ACC EIEROEKEZRun 421 L 04
<, EBLBEEFOBDHEABICEL TS, LPCI 0EAIC LS EFOEE I 220 BERICHER
FECEETHEN, BYy—CEEPLCERT I LKL, £0—EM[EERun 421 L0 85
E<, =7/ ZNTHRESEL THRHELBD THOOEATENO R4 FEH, HNNICH
NWCEES MDD, FOBREFEIRES{LPCIOEAKEN Run 421 Lo Dnicw, FLTHR
T AGAA KT FTEET AEE&M/NENC L&, ZOBOBERES Run 4222 H8 X 01R
o, BETEICE AR FREBSFHCERILEEDN S

PlAYy7FHANBOAEFEZ80~200%CRun 421& 0 %535 <, SG1 W TRun 421 Ti2HE
FINELhR b4 oot U, Run 422 TREFERTHENSE Dicion it v 7EBREHHEA
flcmEHEEEIN S,

@Baer—-7oP 2 #y 7HALERER 95~130 BicRun 421 TACC O#HE I & 5 HOHESHHE
HEAE N L 12D AIRun 422 TR HM 20, T OMUICIAE I o 0B A ST,

343 Run 42208 BE7 + )7 4 (Fig. 348, 34.9)

wH RSO EIIRun 421 Lo ¥Iiciz S0, BORDERLTVS, KRS
HEWEHEESN: 740 F A ERECERL, 358E1THY, ACCHEARICART 2HEM~E
RLT D, SRWH T4 Y74 LEOHERER LIS WEELN, HEMNCIMENES
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A%, EEETHEEFEL D, .

HPCI OEARBIZ IR DF-6. F-8MEEINEhotn, FHLN 58 min, 13£ min
BELH#EINS,

ACCOENMIEZ 6B ERun 4210 B4 B L om0 R0, BAKRO AN LRSI
O, PRI, —REDLTHEEL, %EICRun 212 B yE LN oTINE, HEAKRE
i2ACC1#873€, ACC2#43224¢ & Run 421 i0iZ v Z L1,

LPCI 0EAGRE IV — 7TROTEN KA TS ol & v 2 KEOHLH S 42 €, min
ETEE X, BhMrv —FRIOEENRun 121 XD EL K ot, COHEBIZSC2OEIREMITL
f e - PROEARSICRHRENSE U, BAOS LRI ENO4E SR — 78
CHE b &EEL NS,

3.4 4 Run4220%7 (Fig. 3.412)
W O P S L UFMEEIZRun 421 LA LT, PROBBREITEESI LT,

345 Run 422 08¥HERE (Fig, 3413~3421) _
SREAE SRE AT HC &1 CAMSNET 7, 320 AT I X 5 Tl FRLO &
DRI F O —EHERT bOMS 50, ERMBCRBATEST, FH7 L+ AKES faf
KioTnaT &b, REMKICEZ2DERBLNE, CO—EfMIZRun 421 TR —
EHEELC, MELOMEEEHNE, 180 BUHED R KERIERIZ FRATH .
EBEEEECLRANT 330, EABELTEENSEUE— 7 ARLTOBE Ehd, Pk
DBENCZ D Ny ORBRAKENRREN LEBEEINS,

346 Run42200KRE (Fig. 3.422~34.25)

TV F AREICI40BED S —RMICRBEMBESATRINTEY, ACC BAROMM
Lo THEAKBRMNAR T FHF L+ AIGEL T B, £OBRIC—8 L TEASE S
LT3, 2ASATIREMEECH T3,

BT — 7 TIRSGIALIC ACC A, RUMBENENTED, TRDIEEASBRLIL
>fzRun 421 LHE~TSGLERHD ZRMED» SDORMEIL O L EBHAMTE 5. TEARED
PVAO/ Xn#BE0RBFAEE, EARBI L o/ C LiCk O Run 421 X D/hE 1y,

BAL~FRICHBREE BN TE ST, SCH Y 3 ZRAHEICHAES L TFEM L,
BEATDRED L o7 A TRUN 421 ER o TN B, ZADHL, SGUEOEP 2 £ FH]
i3 ACC EAR S SEIEBICHT TELOKBRESBNTE D, SC2450REFEIL LS

AU LRSI, REFKD -SRIt BREMEED 5 SG20F~f > Tihi o &

ZRL T 5B,

TIRBREER. BEASESC O EBEO/ ANVTHB I —REEL LRES T - ELSHS
BAEIL D oTHHBLAECEERL TS, EOREN—RZOBEL L THEHATIE, &
LTZRMDERICE > THAK L s bDEEZL S A,
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347 Run 422 D8R0 EEEIEE (Fig, 3.4.26)

Bl FHAD LIS LPCIAA @R CH#HMICRBMEESBEN TV 588, £0OFE I Run
4m;@$$<.LMH@&Aﬁ%mﬁmdjﬁ,L%TV%A@KE&U@&@%@%@&@
ESICLGKEMMIORMMECHENECEATHEDDEEZ OGNS, ERMETDORE )
BEENAEBZETEREOEHOBAORS & —H L, BIEAH R UroKE TR Ukl R
BRETRTC LG5, B, FHOAFE YHERIIKH > T A0, BMEEREICRBTNE v—
BRI A U7 AB0FPERICIE, SRR OSEATE D, TOREMEIZFig 26 KRT LK
2507 (B2 -7ERAEESD ) DFETE 5.

348 Rund22d@za7 5L (Fig 3.4.27)

IT7 5L kRO AR ACC IEARIZRVRBTEART M, FRO AR ENHMEE < —HiY
THbDo THERUN A2V IKHNRTHEAKDEY v h =& FEHD, ETHcHY ShTEER
AR I NGO LEBERL TG, —INERERERTHEREATRS TS50,
ENEELTEESRLD LHMAGE LB AIL KT 5,

3.49 Run 42204 FolE: ( Fig. 3.4.28)
Run 421 & @E#kiC 8 » FREED b} v 72T ok,

3410 Run 4220 0A#E (Fig, 3.429)

B E OS54 Run 421 L ERIARICKIEEB S T B FAOAD S KA OEEE BRI
HE(ESL0 2T 5, L LLPCIHEAREARS EFEEMSEE L T3 s —FMICE > Th
o, MOAERERT ZEERIBKEIRELNOSELVEL T, EBOHEmESEICZE S
B EMODEHFDOESWEL, KB/ AADOBEHLTOAC EEF/ AT T3,

35 ¥

Aok 2 ERAE ZFSRMEEO/NMIUECHAEN ( 16.5mme — 200 Bmjiasl ioxd
LT 24 % ic Al 2 )iZB 4 A ROSA- 1T BE#HE TOARunO WK TH S I o /o ERIZ 2L
TOBOTH B,

(1) RERE TN TR A LEARE DS BICELD S KBKREICKDIL, 2RLBERIC

TZ2RELAT AR o/, MEBEOHREFET00CICE-> THEESELINTHS, ACC

EAREDREICHM U TERDEE ot FOHEKKEZQICETLT, SRMOEZICEA

L7 LPCIKOFLE FIZL 0 28BEE LHA»SKRBICI T v F 31k,

(2) (BRMEEHREICED 5 HPCIEACKREHE~OEEI/NI0N, ENSRR LT T

ACC DEAZEAEY, BLFALHEKCE OB, COBEIZACC L& BFLTKICER

LT, HPCIKOFLETFIR LS 2T F 558585 Lo

(3 ERMEEEM CiFO ETofEMEAZIC AT THE KIS oot AH SN LD,

RIKBORERNE C FLREICREBIKIVED Edotkiiic L v kEn >30T, #
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BEEALUEb ok, ACC DEARMENT 2L, EHBBARQALEKDTHN, Tk
LPCIikiC & 0mKoiHf i,

) SEBEEENCEY 2 JRRBECEE I, EE-KREOBLEERLEH AT E0idh,
Wiy — TORKBEBRBO ~RFED 7 + ) 74 ZETFTEE, GbkEaoBNE -5 L, ¢
DIcHREKBIIIOBA Lich, ACC FEABBLEDLO T, BEBREEERTACE
78 AT L 0 mE S ke foo

(5) FBLETEATIC IS NI R OREE LT, ACC ORAKE KR 2 ITHNL, SHoE
HEBFHICIEOEMYORIEL >TH v A~ oz s b, BEXKBEZEFIE LM, &
ARBDE 2B G EITENT 54, RMREAEFLII LY v H-2E FTLEKEKLE
LaFn ‘

6) LPCIAEEMAEEICHEALLES, BKESV -7« / AVEIEHI L L, @MoHhoE
NExEoh0E L TKEMIORBAAS LB 7L 20B O 0ESSEEB SR, K2kt
BERGBBAI SN '
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£ % M

T ROSA-N&F%EHE | IRIEEZE i JAERI —M6362 (197642 K)
[ROSA-THAEEEOWE | BEE A JAERT-M 6247 (19754 128)
[ ROSA-Tal#a7 — 2% + 1 (Run 202 203 303 304, 306)]
ROSAZ v—7 JAERI-M 6240 (1975469 A4 )

[ ROSA— 87~ 2% - 2 (Run 307, 308 309)] ROSA 7 b — 7
JAERI ~ M 6241 (197549 A )

ROSA- T8 7 -2 8% + 3 (Run 204, 301, 302) § ROSAZ A —7
JAERI - M6512 (197642 F ) '

FROSA-TEE7 —2#% « 4 (Run 401, 403 404) ) ROSAZ v —7F
JAERI ~ M 6513 (1976 €2 A )

(ROSA-T#ER7 — 4% « 5 (Run 310 311 312 313 317)}J
ROSAZ A —7 JAERI-M 6709 (197649 )

T ROSA- N85 — 444 « 6 (Run 411, 314 315 316)

ROSA 7w~ JAERI-M 6849 (1977414)
ROSA-Tatl7 —4HE 7 —HBHHEREI R TOEE -

(Runs 318 320, 321, 322 323} ] ROSA/ v -7

JAERI-M 7106 (197746 A )

[ROSA-URE&7 - 28% 8 —47 i~ WMs LUECCSEARBORR -

" (Runs 324, 325 326)] ROSAZ v —7

JAERI —M 7236 (19774E9 K )
[ROSA-TEE7T— 484 - 9 —BAORSEQBEE RN —
(Runs 418 41Y, 420, 423) ) ROSAZ v~ 7

JAERI-M 7239 (19774981 )

[ ROSA—TiC X %2 PWR OB MM BEL FHRkARI) |
BESR, REAM EMEE METE #£5 H #Ar
BEREFHESLEE Vo 1, 18, Nod, P233~250 (1976)

[ ROSA-M &L A2 PWROBEIM BAFREEGART

Enig 3, 2HERE, MBI, #5 H, BAt, SHEe
AXE FH%¥4sE Vo 1, 19, No 6, P408~419 (1977)
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Table 2-2a Measurement List for Use of No.4 Assembly

: DATA ] T
\,‘ CH.NQIMEAS. ITEM| SYMBOL | NAME {MEASURING POINT ) SENSOR SPECIFCATION MEAS. RANGE B OUTPUT]  ACCURACY
: | JPRESSURE | P—1 | PV. UPPER PLENUM PMS-I0KTM-2C0H |D~165kg/nf.O~* 57 t24 4
; z - P-2 | PV. LOWER PLENUM - . -
! 31 . _P=3 | ABOVE NO.1 ORIFICE - o . w
‘ _ 4| - P-4 | BELOW NO.I ORIFIGE | B . - . T
; 8 - ip-s anovr-: “NO.2_ORIFIGE SEM) CONCUCTIVE - o ] “
LY R P-6 | BELOW NO.2 ORIFIGE | PRESSUER i - P "
? - P-7 | 561 INLET TRANSDUCER L . T T T
N B " P-8 | PI PUMP SUCTION . . - .
T 9 T. T P-97| s62 INLET ] “ - e | -
10 ] P-10] 862 OUTLET " . m w ]
N7 f P-11 | P2 PUMP DELIVERY " - . - -
. 12 , P-12 | PRESSURIZER . “ “ - P
Nk fﬁu {"P-13 | 56 SHELL SIDE PMS-IOKTM=-1O0H o~song}€r£.?oi¥'5v T
14 [OFF.PRESS, D-1 | PV. TOP- BOTTOM | EDH O~08kg/em?, 2~107 £1.0 %
15 « . D-2 | PV. TOP-BOTTOM EiIDM - SP O~ 10 Kgfem?,  » "
[ 16 - D-3 | PV. TOP-NO.1 ORIFICE %  [HIGH N o
17 » | D=4 | PV. BOTTOM=NO.2 ORIFICE % | DiFF-PRESSURE - -, - T R
i8] - 0-5]'s6i INLET-oUTLET TRANSDUSER -5~ +5%enf, - T .
BE " D-6 [ 86 2 INLET-OUTLET v . -]
ol - D=7 | PI_PUMP DELIVERY-SUCTION | ‘ - . -
R 0-8 | P2 PUMP DELIVERY-SUCTION -3+3kgmt, ~ .
22 FLOWRATE| F— 1 | CONDENSATE NO.1 0~250kg/sec + 1.4 %
23 “ F-2 | CONDENSATE NO.2 ELECTROMAGNETIC : P o
24 “ F-3 | COOLING WATER NO.1 FLOW. RATE METER 6159 » “
28 .| F-4| COOLING WATER NO.2 “ )
26 “ F-5 | HPCI {1 TURBINE FLOW RATE METER 0~20¥min_,0~OV t1.2 %
; 27 “ F-6 - (2) - “ .. w
28 " F-7 " N “ O~50¥min , "
291 F-8 " T3] ] -, “
30 ” F-9 AcC | L - 0~300 #mwin, - -
3 B F-to! aAcc 2 (1) . B O~O00 M, -
321w F=11 ACC 2 (2] i v w
33 - F-12 | LPC 1 (I} w O~110 &/min . - -
ENE F-13 12 - 0~300Umn, - -
; 35 |POWER W-1 | HIGH FLUX RODS POWER TRANSDUSER 2885 O~BOOKVA ,0~I0V t10%
! 36 - w2 | LOW FLUX RODS N - O~ 180CKVA,0~10V w
37 TEMPIFUEL] TF-1[ HIGH FLUX NO.I ROD 1 | THERMOCOUPLE G UNGROUND 0~ 1200C_,0~10V t 1.4 %
38 - TF-2 " " 2 » © .- "
39 " TF-3 “ - 3 w .. “
K-S B - q » R
41 . TF-5|  « = 5 - M -
| 42 » TF=86 “ NO,3 ROD 1 » I P L
43 o TF-T " - 2 ) " N " . - e
- 44 " TF-8 “ P 3 “ L N
a5 TF-9 ] “ " 4 " Mo m P
T R 5 I R
47 “ TF-11] « NO.9 ROD ! “ L o )
. 48 w TF-12 P ~ 2 ” [ ST S S "
49| . TF-13 o 3 i " ” .o o
50 ,, TF-i4 P - 4 " ) . “
51 o ) TF-15 o i #” - __5__ e . - . - "
52| . TF-16! LOW FLUX NO.12 ROD 1 R R ST R o R
| 53 - TEarl T T e v N i
54 o TF-18 -- w” 3 o I R P R "
- T 1 A B e A -
56 |  « | TF-20 " " 5 ™ S S SN A (R -
57 w TFe2l| NO.41 ROD 1 - T D
s8] o« [ TF2g, o« 2 . . S
; 59 , o TF-23 - " 3 ” - o " o
| T “ “ 4 . T S S
: 61 . TF-26; " - ] 5 " 0 R L .
? &2 B TF-26 «  NO.IHT RGD 1| - T . v
| 631 TF-27 " '- 2 » v R
84|  « | TF28 “ - 3 ” " "
85| TF- 29| . “ 4 ” R ;
66« | TFe30 » - 5 “ . L.
|
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Table 2-2b Measurement List for Use of No.4 Assembly

|CH NO|MEAS. ITEM ISYMBOL

NAME (MEASURING POINT )

SENSOR SPECIFIGATION

MEAS. RANGE & oUTPUT

67 [TEMP.(FUELY TF - 31

INNER SURFACE

THEMOCOUPLE S  UNGROUND

O~1200*C ,0~10V7 k4

i
|
|
i
|

1
58 “ TF-32 “ 4 L “ RN S
69 “ TF-33 ] - 3 . e
70 w  [TF-~34] - 4 “ w .

T " |TF-35] - 5 - " .-

72 TewelsysTM] T — 1 | PV. UPPER PLENUM - 0~400°C , 0~10V t
73]« [T-2 ] Pv. LOWER PLENUM “ o

[ 74| « | T-3 | CONDENSATE NO. 1t . =
75| T -4 | CONDENSATE  NO, 2 - - |
76 - T-%5| 861 INLET " o ]

| 77 “ T-6 | 56 1 OUTLET ” «

78 “ T-7 | Pl PUMP DELIVERY - "
79 " T-8 | PV INLET NOZZLE . -
80 w T-9 | 86 2 [NLET " B
81 o T-10| SG 2 OUTLET “ -
82 - T-11| P2 PUMP DELIVERY B 2
83 T-12 | PRESSURIZER " -

84 w T-13] $6 | SHELL OUTLET ” u
85 " T-14| S6 2 SHELL OUTLET " -

| 56 Jov-omsona] S -1 | RUPTURE DISC NO. COPPER WIRE VOLTAGE GENERaTOR FUPTURE . 0~10¥
87 o $-2 | RUPTURE DISC_NO.2 -

88 - 5 -3 | QUICK SHUT VALVE LIMIT SW, CONTACT. VOLTAGE GENERATOR | OPEN-CLDSE, O~ IOV
| &9 - S=4_| RCN VALVE NO. 1 " ” CLOSE-HALF-OPEN OI0W
| s0 " S-5 | RCN VALVE NO.2 " - " "

81 - §-6 | ACC 1 VALVE “ " #___ . O~10V

| 92 w ST | ACC 2 VALVE “ 2 CLOSE - OPEN, O~ 10V
93 w S-8 | HPC 1 VALVE . P w "

94 “ §-9 | LPC 1 VALVE " “ « "

85 “ §-10| SST DISCHARGE VALVE " « CLOSE-OPEN, O~ 10V |
96 ) " AL P 1 PUMP POWER SUPPLY ELECTROMAGNETIC ON=OFF .0~ 10V 1‘
o7 | =~ $-12| P2 PUMP POWER SUPPLY . | CONTACT a ]

| 58 |sow omecrw | FD-1 | IN_ CORE +0.= ~IOV=0 = 10V |

99 - FD- 2 “ - "

[ 100 ~ [FD-3 “ B o -

101 |eme reoumas N—1 | P 1 _PUMP TACHO GENERATOR O~5000r.p.m, 0~ OV
102 N-2 | P2 PUMP o "

103 URottyy | F—14| IN CORE ELECTROMAGNETIC FLOW RATE METER | O~10M4ec . O ~I0V
104 |vom rracrion| V-1 | IN CORE ELECTRIC REGISTANCE ON-OFF ,10V-0
105

108 i
107
108
109 i -
10
i 1

112
13 _
114 | —

15 4
116 |

'Note % will be changed for hot leg breck piping

ACCURACY
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Table 2-3a List of Data for Supplémental Recording System (No.4 Assembly)

CHANNEL] MEASURE. [ SYMBOL|NAME (MEASURING POINT) {SENSOR MEASUREMENT | ACCURACY| CH.NC.
NQ. | ITEM SPECIFICATION RANGE OF DATAC
201 | Temp. TF- {High flux rod 1{pos.l) C/AThermocouple(.5 | 0-1000°C $1.4% 37
202 (" 2y 38
203 (" 3y 39
204 (" &) 40
265 (" 5y 41
206 High flux rod 3{ " 1) 42
207 (" 2) 43
208 (" 3 44
209 (" 4 45
210 (" 5y 46
211 High flux rodlo( " 1) 47
212 (" 2) 48
213 (" 3 49
214 (" 4 50
215 ) (™ 5) 51
216 Low flux rod 12( " 1) 52
217 (" 2) 53
218 (" 3) 54
219 (" 4) 55
220 (" 5) 56
221 Low flux rod 41( " 1) 57
222 (" 2) 58
223 (" 3 59
224 (" 4 60
225 (" 5) 61
226 Low flux rodlll({ " 1) 62
- 227 " 2) 63
228 (= 3) 64
229 (" 4) 65
230 (" 5) 66
231 High £lux red 8( " 1
232 {" 2)
233 (" 3
234 (" 4
235 . (" 5)
236 Low flux rod 44( 1)
237 ( 2)
218 { 3)
239 (" 4
240 { " 53
241 Low flux rod 66( " 1}
242 (" 2}
243 . (" 3}
244 (" 4
245 { 5)
246 Low flux rodll0(Ins.l)
247 (" 2y
248 (" 3
249 (" 4)
250 ) { " 5)




JAERI-M 7437

Table 2-3b List of Data for Supplemental Recording System (No.4 Assembly)

CHANNEL

NO. 4.

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

- 281
282
2B3
284
285
286
287
288
289
290
291
222
293
294
295
2986
297
298
233

MEASURE.
ITEM _
Temp.

Lig.level

Flow rate
Void
Flow dirc

SYMBOL

Cren

V-
FD-

Core

Core

Core

Core
Core
Core

NAME (MEASURING POINT)

2
3
4
5
6
7
B8
9

support250° east] o
11

support 70’ west 1
2

4
5
6

9

support250® eastl0
1

b bt e et o

ENSOR

L i e, | SPECIFICATION
Core support 70 west 1| C/A Thermocouplel, 64

Electric probe

Electro-magnetic
Eleéctrostatic
DTF

MEASUREMENT
_RANGE
0- 500°C

ON-CFF

t1.4%

ACCURACY iCH. NG,
loF DATAC

103
104
98

100

_.38.*
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Table 2-4a Measurement List for Use of No.5 Assembly

DATA !

I

CH NO.! MEAS. ITEMSYMBOL NAME (MEASURING POINT) (SENSOR SPECIFCATION MEAS.RANGE LOUTPUT li ACCURACY
1 PRESSURS P=1-PV. UPPER PLENUM PMS=IOKTM-200H O ~168Kgem% O~ 28y | +2.4 % |
| 2 ’ [P= 2 PV. LOWER PLENUM d d ' * ]
3 3 P- 3 ABOVE NQ.! ORIFICE » . R + [
| 4 * P-4 BELOW NOC.! ORIFICE . + N B »
| 5 _r +‘F_’ -5 ABQVE NO.2 ORIFICE . SEMICONDUCTIVE ’ + ; * »
6. . P - 5 BELOW NO.2 ORIFICE PRESSURE ’ + PR +
7 ’ P-7T_8G1 INLET TRANSDUCER ’ hd 2 _* PR UV
8 L] P-8 PI PUMP SUCTION d * N + ) ]
9: . P_— 9, 562 INLET ” + s Y | e
10, . ~i0. 562 OUTLET | . > s & v ]
it L -12 P2 PUMP DELIVERY . . . * .
12 * - 12 _PRESSURIZER v 4 ’ .
13’ + ~13" 56 SHELL SIDE PMSOKTN-00H 0= 60 K/, O~ 28V | 3
14 DIFF.PRES qo— {1 PV-TOP-BOTTOM _ 0~06K /M, 2~ 1OV . 4.0 % |
+ 'D-2 PVY-TOP-BOTTOM | O~ 10 Kg/cmd 2 ~ 10V .
IG + D — 3 %PV, TOP-NO.1 ORIFICE |n16H G~0.6 Kg/amd, 2 ~ 10V .
17 + 0 -4 #PV,.BOTTOM- -NC.2 ORIFICE DIFF-PRESURE ~ u IR "
1 e,ﬂl,, . D 5 sGi_IN_L_ET-OUTLET TRANS DUSER '3“‘4‘3!&_/:"\2 L) [ » _
19; ' D-6 SG2INLET-QUTLET -5~+5K_|fcm' . »
20 [ D - 7. Pi PUMP DELIVERY-SUCTION + 3
21 : . — 8 P2 PUMPDELIVERY-SUCTION -3-+3nq/cm' 4 -
| 22 FLOW RATE [F — 1, CONDENSED NG.{ O~280Kg/Mc, ¢ 1.4 %
23 * F— 2 CONDENSED NO.2 ELECTROMAGNETIC [ . L4
24 » F— 3. COOLING WATER NO.1 FLOW RATE METER 659 * , * .
25 N F - 4. COOLING WATER NO.2 ' s '
26._. . [F-85i HPCI (1) TURBIN FLOW RATE METER |o~200min _, O~ 10V *1.2 %
27 | + IF-6. - 2) . . » L, * »
26 e F-TL s 3) . ov80fmin , »
29 : A F= § L) { 4) k4 4 M » »
__30 ' F - 9! ACCH * O-mj{min . [ »
3t ) F=1Q: ACC2 (1} _ D) O~ K00 #/min v »
32 + F—11 AgC2 (2) . - N * »
33 ¢ F-12, LPCI (1) - + o110 &min, _» +
34 . F-t3__+ (2) . 300 &min, .
35 POWER ;W - 1, POWER SUPPLY NO.1 POWER TRANSDUSER 2885 |0~600 KVA ,. =~ 1.0 %
36 | [ 'wW—2 POWER SUPFLY NO.2 POWER TRANSDUSER 01800 KVA , . >
3 TENP_(EUE_LII__F- 1 \ NG.1 _ROD 1 | THERMOCOUPLE %a UNGROUNOO~1200%¢_ ,  * [ 40 %
+ JTF = 2! hd 2 . ’ N ’ ] -
39 ) TF -3 L 3 . . N . »
40 L] TF-4 Ld 4 v Ld P L)
41 2 TF=5 kd |+ hd ’ 3 ’ +
42 4 TF-6 NO.20 ROD 1 kd L hd
43 v TF-7, ’ 2 “ ) , - D
44 . TF-8 + 3 . + . . r
45 - TF =9 + 4 - 4 . » ¥ ]
a6 . ITF-I00" N 5 . . '
47 D TF-11 NO.26 ROD 1 . [ . * [
48 . TF =f L4 2 v ) y ¥
49 . TF=1 Ld 3 s » , @ *
50 . TF=-14 hd 4 > » -’ ]
51 . TF=15 + 5 > ' . * )
52 ' TF-16 NO.89 ROD 1 + v M G
53 [ TF-17 L 4 . L P L hd
54 + TF-18 . 3 * [} . * .
55! L TF-19 d 4 - L] N [} v
56 . TF 20/ . 5 D . , * 3
57 + TF-21; NC.HO ROD 1 ’ [ R »
58 * TF-22 . 2 ’ 5 , v
59 v TF-2 . 3 ) » L. ’
&0 . TF-24 ’ 4 ’ . L . 0
61 s TF =25 4 5 # + y  * .
62 * TF-26 NOA2 ROD i ” * N - .
63 . TF=27| [ 2 » L, s [
64 . TF-%% ’ 3 . ’ . +
| 65 L JF - L4 4 . . s .t .
66 . TF=30 » 5 . ) . »
67 ; b TF-31 NC.16 ROD 1/ ’ + L, s -
68 . TF-32 4 2 ) . . * .
69 + TF-'3_§5 4 3 » + N - *
?0 : * TF‘M _ + 4 * + _:_ I -
71 s TF-35 ' 5 . ’ ., * -
72 ¢« I TF-36_ _ _NO24 ROD t . 1 .y * »
73 j 'I'F-37 I 2 + . . _* : .
74 ; . TF-38 M 3 . 3 , * i v
75 | ’ TF-39| * ’ . N . J -
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Table 2-4b Measurement List for Use of No.5 Assembly

g‘:’;:,msm NAME{MEASURING POINT ) | SENSOR SPECIFICATION LCEAS.RMGEWTHJT ACCURACY
76 [TEMPIFUELYTF-40 NO. 24 ROD 5 | THERMOCOUPLE % UNGROUND 0~1200C , 0~10v | 10 %
77 - iTF=41 NO.44 ROD 1 3 O~ 500°C , O~i0V *
78 . Tr-42 . 2 s p N -
T9 o TF-43 - 3 P [ R . N
80 » TF—44 . 4 G e . '
81 [ 'TF-45 . 5 ¥ . . * S
82 TeMPrsysEmiT — 1] PV. UPPER PLENUM ¢ O~ 400 , 0~ 10V +
83 » T — 2| PY. LOWER PLENUM . » s ¢ ¢
B84 . T — 3| CONDENSED NO.1 ’ . L s .
85 + T — 41 CONDENSED NO.2 . . . » +
86 . T~ 5/561 INLET ’ T . . v
ar . T—-6]51 OUTLET * . , % .
as hd T—7!P1 PUMP DELIVERY 4 ¢ s F . L]
as * T—8 Pv. INLET NOZZE # * y & ]
[0 - T-9i562 INLET » » L+ *
91 - T-10]56 2 OUTLET » ’ , t ’
92 » T—11| P2 PUMP DELIVERY . A . v
83 - ' T — 12, PRESSURIZER * r . »

| 94 hd 1 T—-13/561_ SHELL OUTLET f - . * -
95 L4 ‘T—-14] S62 SHELL OUTLET 0 . g * *
96 * TS~ 1| SUPPORT TUBE (70°}# . v . ¢
97 ’ T5—-5 hd {1+ 1% [} ] L .
38 L) 15~ 9 hd r 13 . [} y *
39 s TS—10 + 250" . ’ . ¥

100 . TS-14 - » 14 ' . L 5 +

101 d TS-18 . f+)s » * . * .
102 * T8 - 1| CORE BARREL oe . . L * »
193 * B 6 ¥ . J# ¥ ' 4 ¥ *
104 . TBa-7 . 180°) & ¥ + N 5 +
105 * TB-12 - t » )% - v . . »
106 onorFsiaem] S — 1| RUPTURE DISC  NO. f [COPPER WIRE. VOLTAGE . *

107 . S— 2 RUPTURE DISC NO.2 * [ 3 . L

108 . 5 — 3| QUICK SHUT VALVE LT Swr. CONTACT VOLTAGE GENERSROROPEN-CLOSE,  +

109 . S — 4! RCN YALVE NO.1 + . CLOSE—HALF-OPEN D-8-

110 * S5— 5 RCN VALVE NO.2 . » v N ’

t1t * S-6 ACC 1 VALVE . . » 1 .

112 . [ S— 7 ACC 2 VALVE ] * laose-0PEN | © ~ 10V

113 . 's-8HPCI _VALVE ’ v 3 e

114 ot .5 —9/LPCI VALVE * s » N .

115 hd 5 - 10 SST DISCHARGE VALVE . » [ M ¢

116 hd S— 1 P1 AMP POWER SUPPLY [F1 FCTROMASNETIC ON-OFF | .

17 v S—12] P2 PUMF POWER SUPPLY CONTACT . . "

118 N—1/P1_PUNP TACHO GENERATOR o~s000r.pm , O ~ 10V

119 + N - 2 P2 PUNP - s .

120 FuowseCTORFD— 1 | IN_CORE #+O~-X¥ O ~10V

121 . H_l_-'n-z - y .

122 * FD— 3 * [ . -

123 weoenLever [LS— 1 . (70°] &« PROBE TYPE LEVEL M. [ON-OFF ,0 ~i0V

124 - LS—2 [ [~ ] = - ) 2 D

125 . LS—-3 . {* ) % » - . .

126 . LS4 * [+ ) # L L LI

127 - L5-5 » { s« )@ . - N +

128 . iLS—6 + { + ) % s » P

129 + AS5=7 - t « ) 2 * » .

130 - Ls—8 - { = | » , s .

131 . LS—9 . [ + . » . *

132 . [Ls -0 . 250°) % L4 . s *

133 . .LS—11 - « )@ . v

134 | [ s @2 » - ) & s * . # )

i35 . iLS—13 - (s 1 & » - .’ -

136 s L5-14 b [ = & . - N ’

137 * L5153 L4 b [ B . . s "

138 » 1LS5-16 - [ * * * 5 [ i

139 . LS—IT - - #* ! - ¥ 3 ’ |

f40 # AL5—18 - [ £ | * + s %

£41

182

143 |

1441 : ‘ [

145 per. PrEsS. [D — 9, DOWNCOMER —LOWER PLENUM 1 OFFPRESSURE TRANSOUSER 02502t 20v] 2 1.4%

146| i ‘

EEXd)

148 | i

149 i i !

150 i I L !

Note » Will be changed for hot Ileg break piping

& " : Blowdown loop oultet nozzel side
off: Biowdown loop inlet nozzel side

180° : Operating loop outlet nozzel side
270" - Operating loop inlet nozzel side
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Table 2-

5 List of data for supplemental reécording system (No.5 assembly)
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CHARNEL muas.[smm‘m (MEASURING PQINT) | SENSOR MEASUREMENT | ACCURACY cu.no._[

KO, ITEM ) SPECIFICATION RANGE QF DATAC
201 | Temp. TF- 1|High flux rod "l(pos.1} | c/a Thermocouple O.Sdll 0-1000°C *1.4% a7
202 2 "2 38
203 3 (" 3 39
204 4 ("4 40
205 5 (" 5 41
206 6 Eigh £lux rod 20( " 1) 42
207 7 ") 43
208 -3 " 3 44
209 g (" 4) 45
210 10 26( " 5} [1]
i 11 Hfgh flux rod 26¢ " 1) 47
212 1z (" o2y 48
213 13 (" 3 49
214 14 [ 50
215 15 " 5 51
216 15|High flux rod 89( " 1) 52
217 17 (" 2 53
218 18 (" 3 54
219 19 (" & 55
220 0 (" 5 56
221 21iHigh flux rodllO( " 1) 57
222 22 " ) 58
223 23 ("™ 3 5%
224 24 (" & 60
225 25 {" 5 &1
226 26 (Low flux red 12( " 1) 62
az7 27 (" 2 63
228 28 (" 3 b4
229 29 " 4 65
230 30 [} ] 66
231 3l|Lew flux rad . 16¢ " 1) 67
232 3z "2y 68
233 33 {" 3) 69
234 34 " &y 70
235 35 {" 5 71
236 36 |Low flux red 24¢ " 1) 72
237 37 (" 2 73
238 38 ™ 3 74
239 39 {" 4 75
240 40 " 5 76
241 41|Low flux Tod 44( " 1) 77
242 42 (" 2) 78
243 43 (" 3 79
244 44 (" 4) 80
245 45 (" 5) 81
446 | Tenp, TS~ 1|Core suppott 70° 1| C/A Thermocouple 1.6p 0-50G°C 21047 96
247 2z 2
48 3 3
249 4 &
250 5 5 97
251 € 6
252 7 7
253 8 B
254 ] 9 98
255 10 Core support 250° 10 99
256 11 11
257 12 12
258 13 13
259 14 14 100
260 15 15
262 15 16
262 17 17
263 13 18 _ 101
264 |Temp, TE~ 1|Core barrel 0° 1| C/X Thermocouple 1.6¢ 0-500°C £1.4% 102
265 2 2 “
266 3 3
267 4 4
268 5 3
269 & & 103
270 7|core barrel 180° 7 104
271 8 8
272 ? 9
273 10 19
274 n 11
275 12 12 ’ frse
276 li(Core barrel inside 13 - 485

70°
2n 14 14
278 15| Core barrel inside 15

250°
279 16 16
280 17 17
281 {Lig. LB- l|Core barrel 0° 1| Electric probe ON-OFF -

Level
282 2 2
283 3 3
284 4 &
285 5 5
286 § . )
287 7|Core barrel 180° 7
288 8 8
289 ] 9
290 10 10
291 11 11
292 12 12
293 13({Core barrel ingide 13
M

294" 14 14
295 15| Core barrel inside 15

250°
296 18 16
297 17|Lower plenum 0° 17
298 18 " Center 18
299 19’ " 180° 19

41 —
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Table 2-6 ROSA-II Test conditions for Run 415
Run No. 415 Date 1975,12,19
Break conditions ECCS conditions
Location C HPCI inject. location - -
Mode 7B Initiation Press. {(atg)
Diameter 1,2 {mm)! - 16.5 Injection delay (sec)
Typé Split Flow rate 1,2 (1/min)
Fluid conditions Flow rate PV {1/min)
PR pressure {atqg) 158 Water temp. ( O
Hot leg temp.l,2( C)| 309 |3248) LPCI inject. location H H
Cold leg temp.l,2{(C)| 287 |300 Initiation press.{atg)| P-1 :20
Flow rate 1,2{(1/min)| 350 |955 Injection delay (sec) 96
Pump conditions Flow rate 1,2 (1/min)| 36 97
Revolution No. (rpm)! 1850 Fiow rate PV (1/min) -
Trip delay 1,2 (sec) -ng 0 Water temp. (C) 66
Flow resistance ACC injection location c c
PR orifice {mm) 14.3 Pressure {atg) 44
SG orifice 1,2 (mm)| 57.3{63.0 Temperature 1,2 { C) s5 63
Core thermal conditions Orifice diam.1l,2 (mm)}|/10.0 |15.0
Assembly No. 4 Orifice diam. PV  (mm) -
Set power H,L (KW)| 515 {1640 Abbreviatié;; of location
Trip delay H,L (sec) 0 0 H:Hot leg C:Cold leg
Power Control H,L* n n U:Upper plenﬁm,L:Lower plenum
Power-gggmtemp. (O 700 D;Downcomer
Secondary side conditions Remarks
Pressure (atg) 5o a) Initial temperature at the top of
the vessel was 334 C due to poor
Temperature (c) 274 mixing at the core cutlet.
Flow control valve | close b} Estimated value.
Blow valve closec) c} Small leak was observed at the

Blow orifice {mm)

valve after the break.

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




JAERI-M 7437

Table 2-7 ROSA-11 Test conditions for Run 417

Run No. 417 Date .1976, 1,20
Break conditions _ ECCS conditions
Location C _HPCI inject. location [H,C H,C
Mode 7B Initiation Press. {atg){ p-1: 67
Diameter 1,2 {mm)| - 15:§m Injection delay (sec) 42
Type Split Flow rate 1,2 (1/min)| 10 25
Fluid conditions Flow rate PV  (1/min} -
PR pressure {atq) 159 Water temp. { C) 78
Hot leqg temp.l,2( C)| 314 |323 LPCI inject. location H H
Cold leg temp.l,2(C)| 285 |302 Initiation press. (atg)| p-1: 20
Flow réte 1,2(1/min){ 350 | 970 : Injection delay (sec) 95
Pump conditions . Flow rate 1,2 (1/min)| 30 | 80
_ Revolution No. (rpm) 1850 Flow rate PV' (1l/min) -
Trip delay 1,2 (sec)|-1.08 0 Water temp. { O 65
Flow resistance | o | ACC injection location C C
PR orifice (mm) 14.3 Pressure (atg)| 45 44
SG orifice 1,2 {mm){ 57.3(63.0 Temperature 1,2 { C) &5 65
Cbre thermal conditions Orifice diam.l,2 (mm}i]1p.0 | 15.0
Asseﬁgiy No. 'V; Orifi;;_alam. PV (mm) -

Set power H,L (xW)| 504 |1660 | 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) 61 a) Estimated value.

Temperature ( C) 276

Flow control valve close

Blow valve close

Blow orifice {mm) -

<
Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.
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Table 2-8  ROSA-II Test conditions for Run 421
Run No. 421 Date 1976,11,2
Break conditions ECCS conditions
Location H HPCI inject. location H,C |H,C
Mode 7B Initiation Press. (atg)| p-1: 70
Diameter 1,2 {mm)| - 16.5 Injection delay (sec) 35
Type : Split Floﬁ rate 1,2 (l/min)| 11 26
Fluid conditions Flow rate PV (1/min) -
PR pressure {atg) 158 Water temp. { C) 80
Hot leg temp.l,2{( C)| 311 318 LPCI inject. location H H
Cold leg temp.l,2{C); 287 303 Initiation press. (atg){ p-1: 21
Flow rate 1,2(1/min){ 305 (1050 {- Injection delay (sec) 120
Pump conditions Flow rate 1,2 (1/min)}{ 2¢ 83
Revolution No. (rpm) 1850 ~ Flow rate PV (1/min) -
Trip delay 1,2 (sec) -1,8) 0 Water temp. ( C) 64
Flow resistance - ACC injection location | ¢ C
PR orifice {mm) 14.3 Pressure {atg) 45
SG orifice 1,2 (mm)|57.3] 63.0 Temperature 1,2 { C) 64 65
Core thermal conditions Orifice diam.1,2 (mm); 10.0/15.0
'ﬁAsséggly No. B 5 Orifi;;_égam. PV (mm) -
Set power H,L (KW)| 155 {1600 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:Lowe: plénum
Power égéhtemp. {(C) 7d&u D:Downcomer
Secondary side conditions Remarks
Pressure (atg) 59 a) Estimated value.
Temperature ( C) 274
Flow control valve close
Blow valve : close
Blow orifice (mm) -

*
Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.
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Table 2-9 ROSA-II Test conditions for Run 422
Run No. ; 422 Date 1976,11,19
Break conditions "ECCS conditions
Location H HPCI inject. location | y,c |H,C
i Mode o | 7B Initiation Press. {(atg)| p~1: 62
. Diameter 1,2 {mm) - 16.5 Injection delay (sec]) 35
Type split Flow rate 1,2 (1l/min); 10 26
' Fluid conditions ' Flow rate PV (1/min) -
PR pressure {atg) 159 Water temp. ({ C) 82
Hot leg temp.l,2{ C)|306 [3153)| LPCI inject. location H H
Cold leg temp.l,z(c)v233 296 Initiation press.{atg)! p-1: 20
Flow rate 1,2{1/min)| 345 | 920 |- Injection delay (sec) 112
Pump conditions Flow rate 1,2 (1/min}!| 42 65"
| ' Revolution No. (rpm) 1830 Flow'rate PV (1/min) -
Trip dela& 1,£W(sec) —1.6} 0 Water temp. ( C) 64
| Flow resistance - ACC injection leocation C C
PR orifice (mm} 14.3 Pressure (atg)] 46
SG orifice 1,2 (mm){57.3} 63.0 Temperature 1,2 { C)| 64 66
Core thermal conditions orifice diam.1l,2 (mm)| 10,0/15.0
—_;;Qembly'No. 5 Orificéwélgg1 PV {mm) _
R Set power H,L (XW)! 155 | 1590! Abbreviaticns of location
Trip delay H,L (sec)| 0 0 |  H:Hot leg C:Cold leg
. Power Coﬁtrol H,L* n n U:Upper plenum,L:Lower plenum
Poweg‘;gg-temp. (o 700 ] D:Downcomex
Secdndary side conditions Remarks
ressure (atg) o a) Initial temperature at the top
of the vessel was 322 C.
Temperature ( C) 275 b) Estimated value.
Flow control valve open
Blow valve open
Blow orifice {mm) -
*Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.
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