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ROSA-II Test Data Report, 9
-The Largest Hot Leg Breaks-
(Runs 418, 419, 420 and 423)

Reactor Safety Laboratory 1. ROSA Group
Division of Reactor Safety,

Tokai Research Establishment, JAERI

(Received August 9, 1977)

Results of the ROSA-II test simulating a loss-of-coolant accident
in a light water reactor (LWR) are presented, including the test conditions
and interpretation of the phenomena for test Tuns 418, 419, 420 and 423,

In the case of a hot leg break, core water is lost a few seconds
after the break and temperature of the fuel rods rises due to exposure.
However, water accumulation effect in the pressure vessel with accumulators
is relatively large, since the counter—current flow in downcomer is small;
reflooding is thus attained early. When power supply to the core is
continued, quenching of the rods is delayed and the water level lowered.
Cooling of the upper and middle core is maintained with gradual recovery

of the water level due to LPCI injection.
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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 Ccoling
System) performance during a loss—cf-coolant accident (LOCA) postulated to
occur in a pressurized water reactor. For that purpose, a simulated experi-
ment of LOCA including ECCS operation is performed with the use of the
ROSA-II 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 locp and one blowdown
primary loop both with a steam generator and a pump in addition to a pressu-
rizer attached to the operating intact loop. ECCS is also provided to the
facility with several injection locations, Normal operating conditiomns of
the facility are 160 dtg 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 previcusly published reports(l)’(z).

In the present report, part of the ROSA-II experimental result is
given with an interpretation of data. Break conditiomns of each run deseribed
in the present report is double-ended hot leg break with or withoug injection
of accumulator and LPCI (Low Pressure Coclant Injection) systems into hot
legs or cold legs. The effect of pump revolution time in addition to LPCI
injection location on core cooling was alsc examined., For 4 test runs,
fundamental conditions such as initial flow rate in the primary loop,
initial fluid temperature and linear power density change of rods were not

different so much each other and experimental parameters are as follows:

Initial Heating Injection
Run power {(KW) termination (sec) location Pump power
418 2128 22 None Cut at the time
of break
419 2135 = ACC-Cold legs Cut at the

LPCI-Hot legs time of break

420 1716 27 ACC~Cold legs . Cut at the
LPCI-Cold legs time of break

423 1754 26.5 ACC-Cold legs Cut at 15 seconds
LPCI~-Hot legs

In these runs, the rod power with axial cosine distribution was controlled
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in the same linear power density simulating the decay heat and delayed
neutron effect for the maximum rod in an actwal reactor. HPCI was not
used to clarify the effect of ACC and LPCI injection since HPCI is less
important for a large break.

The following conclusions were drawn from the comparison of the

results of each test run with double-ended hot leg configuration for the

ROSA-II facility.

(1) Most water in the core was lost in a few seconds after the break accom-
panied by relatively week downward flow and almost all the fuel rods were
exposed and the temperature rose up. In the temperature rising process,
only upper part and outer part of the core were temporarily cooled by water

falling back,

(2) 1Injected accumulator water partly flowed out directly to blowdown loop,
however remarkable amount of the water penetrated downcomer and accumulated
to reflood the core eariy. The accumulation rate and reflooding rate were
much affected by the injection flow rate. After water level reached the
lower core, cooling by reflooding was initiated also at upper core for

previously to the rise of actual water head.

(3) When core heating was continued, reflooded water was expelled after

the termination of accumulator injection and the core was not quenched for

a long time. Position of high power density became high temperature and
took long time for quenching. The following LPCI injection into hot legs,
however, resulted in reflooding and cooling the core from both top and bottom

under the rod temperature limitation of 900°C and the core was finally quenched.

(4) 1In case of hot leg injection of LPCI self-exited oscillation of flow
which occurred in cold leg breaks after accumulation of water did not occur.
In case of cold leg injection, however, the flow oscillation which was con-
sidered to be the same cause as the case of cold leg breaks occurred after
accumulation of water. The water accumulation rate was larger in the hot

leg injection than in the cold leg injection.

(5) The effect of pump revelution after the break was not very clear for
overall behavior because of weak circulation power of the pump and difference
of the other experiment condition but it seemed to have caused change in core

cooling of early stage and in the distribution of residual fluid.
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1. & L #» &

ROS A-—TRBZMEKEE (PWR) O —RREERME ICL2BHHELER (LOCA)
ZEBLAER T SAMORNERCEY 2 - REAOHAMOBE, REREHEORERE
BLUEERFOAHATR (ECCS) DEHEFOEOHERBRMICTANLCELEFENRELTNS,
FREBREABERSE, hEdoC 1533 OBFREETHK Shk 2 DOBRL—7E24 L,
FOININVF RV —TETEHDTHB, FNFHOB/EL - T ICEESREREBRS v
7%%4 L, ECCS OAERBORANCEAL I LI >Ti 5,

EEREGE LTELEE 5 T EHT250ROWUNEHQHEKMAZGER R Y 7HEdr -7
£ FIEFH OO INBELEE ZRHFEARGDECCS BARH TH S, INOOERFHEEAE
Z1:—BOEBRET, 7 —4 & HICEREHEOFB LR LAERDIER, MAHOMEIHET
BB HETLENDTHD, THERT—FOMAD-HICHRE ST T — 7 HldHE
IhTa,

ABFCH T 25ER (Runs 418, 419, 420, 423) FHRAEECEY 2BAMEEN TH
B, ELsgiiiil @Fy 7EEEIQECCS FARKF IR ONE, X LAGAHRES
BEEREBCIDENCPS BB, THARESEKITAREBSREZEINTNAE 2Run 32K
A L7, MEAGRS bER - BBREBOXASE20, o DRun THIBET®RO S DK
EEFAORHEDTT, —BRRARTHRE SH#1,

ECCS oAEASMt L, BEARSTHENCENT, BEAAR (LPCI) O ARRZBEA
EBECLAEA L ERAEEC LIIEAL T FORBORE CHBmEL sE Lz s,
R S R 5 T bR D HEA T 5 7 hICE LS #7: 4D TH B, Run 419, Run 423
DIEEMIEA, Run 420 BERAFEADEETH 2, ThLOHGEREAR (ACOR VTR
LEBBRACEALTED, ELBEEARIEEL/NSOOT, LPCI OEAMBOHELH
BT 2720 EAL TN Run418 B o DEEFT -2 L3400 T, DWIFNOEARSGAE
ALK o7t FRBTH 5, Run 423 i3Run 419 L@ UERH T, BMBCERE v 72EIEEF15
IS LY A ERTh 4. £ THEOES IR NE CERNREONOEMRE D THLE
Hic L TEEFLCRENTL 5,

INSORun RBECEEEOEBRRE NS & EFFC (&R A EHE & O/ THEHK
BENLAHLEND D,

FEHEBOEBREFLOERFECHOVTIERE 2T, BT -4 LTOEREITRIHLI
RREEORRICONTREIECT T, SHEEECHICBROSA-THALEREZECHT 5L
N T L P RV SN e ST
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2. EREBLERSNG

2t EHBOBE

ROSA-TRE¥EBEOHN(2Fig. 21 BL U Table 2—1 KRTHEARESR (P V) &Fig 215
CRT—REBREE L0 2 >OBBRCZNThRE S @B Y7 (P1, P2 E#EK
AR (SG 1, SG2), THUCHML — 7 NIKRY Shic BMTEE. @ar— TRICRE SO
FIER (PR) 508 -Tl 2o v —7 F E3E NHEOEFCEA SNBECCS REFEEA
% (HPCI) , EEAEAR (ACC) , BEHEAR (LPCI) @354 5,

FHARBEEDOEAIN S EEREESEIM AN ESHEOBR TG U THIKRAE S 1,
BT ZEBRICHANFEAREAE (Run 418, 419) LB 5RESE (Run 420, 423) ©
WHFig. 24~26, ZORAMICHET S 7 « N L ORNFig. 221CRLTHS, L
DNV AREE L TEHRENES 83 289 OFMEFig 23KRT, / AVAEDREEH
$i— 7 D35 7.3mm BEL—FEH680mmTH b, BARESEKIBHHRN2 44 Y HD
b, HEFRE AN 2ERORMISNIAEE 5485 (Fig 29, 2100 . BsREEKR
BIESH7 9 ROBEHBCOAZHFOTE EER SHORENETA B ENTE S,

SERMEY AR BRI EARESRC SR (B3 RAIRKEREBRER) . 5
RESKICIT 8 KORIEREBE 1 Kb 5, HItEORMBRLFBARL I UHLCE L
X —mw FASHRKIINTNG 120 KTH 2, AEHOERM G I RBE IgETIAE
AL, FRABRIBEESALDAZE~OEETH S, ZhHOR%Fig. 211~214iTRY,
SEBREAT THRIIRHESB LG ERAERY v a v ], TmAERYYa b LT 55 8THS,

Fa—4y v ERO—RAEAOHHE L MEBTL Fig 27, 28, 216 KRTLEBDT,
CHLOF— 2 I THEF— 7 CER ST, BTHERTOLEINS R, REGRASEE
BIDFEOTREROREF — % EENBERNOAN 0L ThCBSREGKTII2T - vV
LOBER HevbeF—7THOBHESREECERSN, EHOYZ T ACLDERAE
ho, 2H 545 SHTRIEOAET » YA EBRINE BLUPL Y IETNENO REHBE
& & HicTable 2—2~2-5iRT,

22 EBEBOEH

Run 418, 419, 420, 423 D& hENOEREH L Table 2—6~2—9 KR T LBV TH %o
RER LB ANEE, SENESORKBMEETE2 s, LHERERHAL Y7 12, B
DORRONBRETE B, O BH—KANAERE FRRE FORETESLOTES
L 1B SERTH 1. HRGEME LTEL &40}, ECCS BAOHES LUEARBKZ
NI v PR DS IR TS 5o “

Run 418 ECCS 2R$EAN L, & 7HEIREHENEE

_2_
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Run 419 ACC #/EEM, LPCI #&RMEECEA, R 7EHZ IHAkENEL
Run 420 ACC, LPCI & HERMEFCEA F ¥ 7OEiIBMEE L

Run 423 ACC #{EE#M, LPCI #SEARECEA +v 7EERaW® 150 TEH

ik '

ZOEDER LBRBEAEKOBOASH Y, Run 418, 419i3B 4 RESE A, Run 420,
423 (I3 5 REAKER A Ui, ChSOMMBHNICRE 4K 5 RECKE bBRRE
& EEEE R BIE TO s 2050, BARLESROETEHRDENS S, MFHOE
— DM A IR OE RS ST LTE ORI ENT, $4ROBAKESEL, #
SROBA KK 45D 3 ICHNT 345 BMBROMAZELRBRIER, ERATAME L LOE
4R, BE5RICECREL, TTERFORBHIED C— 2 BiC kY 2 BREHF OHR
Laepi-HBRSEELBH ICELVETHERE IS,
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3. 0% B OB B

AT THERIC BOTRE LALF— 25T, &Run ZLicz0ERERRENTHR %
O~, BT 2ORun DF—2 EHBFATLCL>TBAER ELOBRED D, LIZL
KEE TR S DE—HBORUn Th-T., HLORun OF—F EDLBIKE->TRUDTRGN
2 F D BAK RO T, BESoBE L D@ LT,

FERF 43T -BERT —7ICER L, ERETHREFHRERCLD Faw b EETIH 5
FOBEN S MCRIEESOREICE 5 U s N 57 — 4 2B 0L L ENTOILBERELE
i L b O Th 2, BB A THNRREORE TS, F—F070 v MARBEREREC
%kwwﬁébtoﬁtﬁﬁ@ﬁ%@—@fﬁ7mﬁ<%%mﬁt®ﬁ%m;ofz%u2$
ML®E6W%%ﬁ%T5%éM,ﬁ%mﬁﬁt%%ﬁ@@t%mﬁLkﬁ%@%%éﬁmb(
B,

3.1 Run 418 OFER

ORun HERMESE ORATHREKOREF—2E8560TH»T, ECCS FTANTD
%&%Ekbfw@mfu—ﬁo7@&ﬁﬁ®ﬁ%%ﬁ«t§@f@éo

31.1 Run 418 ®F#H (Fig 311~314)

— kRN OEASEH R EEROVNRESHAORECH 5 NEREROT, W & InE T 2R
%5 AL AR L, BEHEEETORKEECHT BEMANLL S W5 PO URHENEHTT
50ﬁMDFﬁ@EbuﬁmE&m%CTﬁﬁﬁﬁiD%tw.ﬁm%WEﬁ;Dfo&ﬁwE
HETE LA I 7 RO O LR OF A —RBAOMOFHS LD IBENEERL TS,
WO 170 3 TORBCERAY 7 LESREBORNC L 2RE VS D, WHO2TTIE
M,Fm.zsmﬁbt&ﬂﬁ%mDWQLE/x»mﬁﬂéﬁn®$$-ﬁkmiaﬁi@am
RS ICHBME2525mme D7 ok REBEH <Y F a2 ) RBHORD CET B2 RRFND
3. —RENDOENRZAGEMTICT 3 o0 TREER H9E L OFENIKE LSS, PV E
MEHDAPREEETAE LT 200, HEBECLIBRETH L, SG 2AODEN
2 BBRIHEORMNBORAEILEDLDTH B, |

312 Rund4i8o®EHE (Fig 315~317)

FEHRE L FOEEROPOSE AL NAT, FLBORNNFHETE > LERT L
»LERAESEET LR LEA OIS KO NADE~DE ARSI, HYIICTIE 5D
EEM$$@0K%®&§i%°%@&Hﬁ&%ﬁmﬁwb,%KméoMXEEAEbQ%#
T, SR BT BEKRE I AENIERERL T 5,8l 5 10538
OEEKEDHBHERDETH » 10

SG1 ANMBOEERHBEORNEHRFEREBAT LT, HEOENFORTELIOKEN

ﬂ4_
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EEBRBH-CEEBRT 3, COEA, HE~OEVOBAEEDH, FEOEEHLFH-
TETHEEHOELWER~NOEBHBR AL E 20T, BOBECRBNENSA S,
BRAICEIEEZEFRICE > Tl 5,

Ber—TRORY 7THADEER Y o —# v v HBOEERT CEH5, BEEST (EHiK
DEHE) ~FENBEL T B EBONB, COLERBICHSSG 2 HITEREH 20 MFbH 5&
BAEERLTVALELOH B ONE, —HOSG2ZANBRERBMECEFETEH-T, S
G 2 LAOFANOBREGTIZE, CHOOEER, LE7Lr 405 OKEHKNIZE
LB 50 LRI THDN, £ Y A7 -5 b0hBRNERSL — 7 o0khAs THbH
LN OBEE TS 3,

313 Rundl8 oitiBEEY 2V F 1+ (Fig. 3.1.8~3111)

BHFR 1 (SG1AD oRBKREIIAESHEHOMPIcERPIAE, £0HE7 1+ 71 8%
*7‘7’7—)%@3%&0 t VT A TH2TEERLTNS, 7247 4 OME S S ICHRETKE
FREL, 25 BHEFITE G5

BHFR 2 (PVAD oRMEKEEREL BRHROTR2EROENSK XL, SPLEMISHIEIN
1o BIEWEE CoR KR LEANE {, FROSRMEERICLT 5HEHER O &
BoNB, o1 VT 1 RAEOE G LOAR LI A8 138013, H Al O Ha
AR S RIZ—F L, EB7VvFakfId/ AnfBE TR THEIRE EN -2 E%E
HL T B,

3.1.4 Run 418 o4 (Fig. 3.1.12)

BB P Y v ZIES L 0 S, ERAREREE S S ERDP YT & ABR O OB il
BMCHDETY, 22HICTHRRSBFIRBEREOESCIOEEN S S L7 BRiILD /23BN
FiAMMER oS ARHEBREHE EANEROBERFEMEHE L TEERRHICIIP R85, Y~
THERAMETIRELALHLIL T 5,

3 1.5 Run 418 DBEHERE (Fig 31.13~3.1.19, 3.1.25~3.1.27)

KBS OREREE TREN 0 SBH TRE LA AWK L, ESSLUATHE T—RNSER
NELODAT, £OFFRELFLBTTHBREECLZEANEILCE TS, FLEBCER
FEMRE DS 72 ST RN B 1o, B ORS PRk, BESEELHNLTERELRL
rEH NG, BELFBEGIEL EBTOs BhTEY, - LEBGGRISMCADINT
VB D, FIHFL ERIEEEO TR XK bH - OMKE KT D, FLARMSERBICERL
TS R EOBLMMSEL, PO EHICEET 3KOE LR LiICk » THL LBRSEFTIC
BHEWEEZ NS, 20K ROBATEEFFOOAERERNLEICH > THE
shizoid, EFTAKkBETCE LN BEEOEABREEE SLOEBLLD ERSH
%o
BAHBLBEORERINWThOIEEALY—FET, BEARCIA28NBFEECHE LT EETRL
TWbd, 2OEHOBEKBIFL EFEED S ALEE B S, KEORAETE M 208

_5_
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ﬁmmﬁ<ﬁofwtc¢%%%%oﬁﬁ—%@ﬁﬁ?—amtﬁ%ﬁﬁ%%®ﬁ£5®m,%
DEBOBRERE RS D 5HLFICXZEDEEL LD,

31.6 Run 418 ofikRE (Fig 3120~3123)
| B AR FROBEREICAN TE -7 OHL, LRSI UMESAZRERTEHD 568
ﬁﬁ&ﬂofﬁﬁmtﬁbfﬁb,%&bé®$<%ﬂitu%n%%wtﬁﬂﬁimmnft
ﬁbtc&wﬁméomzt%@&mﬂ%ﬁm%bfﬁamm.Eﬁﬁ%w;éﬁﬁ%mémﬁ
ﬁﬁﬁmt%m@%ﬁﬂ®tb&mbnéo3tk%ﬁ®%¢ﬁ@ﬂﬁﬁmmﬁﬁt 7 DAL
1150, Wﬂ@ﬁbuffaam;5/41tﬁbn5°

Bl — FERBOREII T 2 — &v/$$¢bﬁ%hﬁmﬁﬂ5b,%ﬁﬂwmm—%Tﬁ
oOREMNBICYES5GT ALT ﬁWbAKW@bQ%%mHTSGﬁﬁ¢mﬁ%%ﬁﬁﬁ@#b
F AR LT, —BEHROPV 7 AVTTRARELRLIEDSDE, SG2HheH BN
uﬁ@%@%®ﬂmﬁﬁﬁﬁMLTmac&%ﬁﬁoC®ﬁ—ﬁ%mP1£vf&DTﬁﬁﬁE
Kz O, Be{EYTHOBRBKOEETHEA ILBDNSL,

EQW—Twﬁﬁmﬁﬁﬂ&%ﬁ@@@ﬁﬁﬂ%ﬂ%hWEW—fwéﬁam.Eﬁﬂ?ié
Eﬂmﬁ%<@®mu%f®mwﬁﬁm¥%ﬁﬁ®%ﬁﬁﬁé.ﬁﬁ%%%mé<bfmétm
%@&i+ﬁﬁ#éhfﬁlﬁ3®£%ﬁ$TMﬁ£$U@%w—fmﬁﬁénfwétbt%
iBnénitﬁﬁ%?£6®ﬁ2o®8GT:&%E%@%%%@&%ﬁE%ka%éoS
G2ADﬁ£m7u—f¢7¢ﬁmﬁmﬁE%ﬁL.mmﬁﬁmﬁﬁﬁﬁﬁﬁnfwé&sék
Dﬁhmmﬁﬂ%ﬁﬁ&ﬁ@w%iéibfw5®m,%ﬁ%ﬁ%mﬁwr@ﬁ%%mocnm
e — 7 BEAREE R TO §ib ROEDICLIREHRBEOETHEHEL T 2AEEE I
FEBmSOESHBITAS VD THEL EBELLNS,

:&MEEFHSG2®M@ﬁﬁ@ﬂﬁ£f&%@tsGlﬁﬂﬁmmﬁ%ﬁﬁ%ﬁb,—&
Mi%mu%ﬁ®ﬂ&%ﬁfiﬁmmD%?m%mfwtc&%ﬁbfwég%ﬂﬂﬂ?ﬁ%ﬁ
BT » T 5,

317 Run 418 o#ty 7HE (Fig 3.1.24)
P1ﬁyfoﬁﬁﬁmﬁﬁmth2£7¢®@ﬁﬁ®%ﬁ®6%ﬁfaﬁ%&ﬁﬁm%ﬁ%
B L, SO RGN S EE Otk it - TRE L.

318 Run 418 DFLXHARRE (Fig. m¢s~&t§)

ﬁ%%&ﬁﬁm£5ﬁ@iﬁ¢ﬁﬁmﬁﬁu,?&@Kﬁ%ﬂ%??ﬁ%%iwﬁﬁﬁbém
KR ECR->TFE L, WENE 7o — 2y v BRIBEA LR L B, £ ORH
BIEFTICED 18~ 2BHTHD, Eﬂﬁ%t?@%&bb&tﬁﬁﬂ%@ﬁ&ﬂ&?ﬂﬁ%@&&
ﬁmféoiﬁﬁﬁﬁﬁﬁ@tﬁmm%ﬂmﬁﬁ<mottwmiﬁwm%mwﬁﬁmxéﬁﬁ
DFEEDHB L LEELTH LN ABBERES S0 M HRAEACENTRSE DD -
tﬁﬁfééu%@ﬁmutﬁbtiﬁwiﬁﬁ@M@ﬁtmﬁ%ﬁwﬁﬁf—ﬁmmorﬁa
AEmEEN 11 ORESELTEL B2 TORNRSTH %o

...6_
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319 Rund18DFELAKE (Fig 3.1.‘3}.)

LT HARAB O X TR S S RERH OLE D 5, FLABLITED EBOKkOE
B|HREINDG, BTHLLIESOZHBCEY L EENENEEER T, &5 3G CRIEEHN
DN T AAB—2 SO EEARMN T 22T L- TREELZEHTHE N, EREHSE C
mb.&ﬁbfw5ﬁ£ﬁ§<mofbéo

¢ ORun TIIHEME 4 BHED ORISR RIS BT D, K4 FHREL, 20 BLEKS
BRI DI T 2R LTV Be REE FTHO A TH IHLIE KEMEVEXESICNE-T
VB0, MEEREICE L TR~ATHTORS FORBREZELLTOE LA L ENT
&7, 278 ~12ICEHEARMHAHERENL AHBEESKOEERLICEL > TENLE
FEL—-FH LT 5,

32 Run 419 OES

ZORun BEBAERSE OEAMERHTiIcE O TACC 2EEMES I, LPCI 2&EMEE
WEALEGDTH-T, Fho2HEALNLORuNn 418 2 ik DFEADZELE~
5c&wf%50ikﬁY@U%#mzmrﬁﬁwﬁﬁmﬁﬁéatmm3N”Eiﬁénéo

321 Run#190FEH (Fig. 321~324)
ﬁEﬁ&m%ﬂ%ﬁaéRunus¢aaAa%mmwm.a>ﬁ&m%?btmbﬁ05ﬂ@
BE AR50, SEEICE->CTENRERLNTOS, EAEEREAKDELBS TOERICLES
DT, EHOHERL ¢ ORun TRZEHEEIC L 2 REAIME XNTOBLENFS LTS,
—RBRDED 12 150 Bz 51T 35atg ¢ TRIE L7,

322 Rund4190#KE (Fig. 3.25~327)

FHESFFOETRACC BEAINSFTHRRun 418 EH TN ERLVE, HEARICREA
DEARL, EAKDEBBIERNCE >TELOTHERMMEINACLERHOLTIS, L
L% OB iER R a8 ORun 31T K b~ 2R ICH L EARC ALY DERETEDOE
FRLU, BAKDBP VAKEKINICZEEZRLTNE, CHEF v/ H-—BromHOET
DIREHESL MR fo e DI KB OB - T, 49 Y A< —TOIHEHMFESEE D, EAKSS
EFLOT i bDEBERINE, ZEDHERACC DEABEILSNIBARKEEY, K
MiCBETNIRBACL KU LA EZBE L THALHBCREALTOEBELE TN E. £
DHRITHRNEE~OLPC] AR CEEI—BED L, BER~ CEMT 5, |

HHBEEOEF TRTR L+ os—KER 1 BIUEE v a—HHER2E TR -4
R R A= e ——2 15, BEOK S 30 BELH OBt OETHD LTE, SGL A
OHODEESEHHONSIEELS, BFE ISHEI TRy - e F—"—L1-T, 7
DORHIFRENS > EETRL, BIKEKBLETAE I,

BeL—7HIOEETHP 2Ry TORESAL L -TOT, HALMENA (P VAR TH5

_7_
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CEERLTNE, 4SGLAOHOOZEERENNIBEN LIS (HE HhoPiRodb
TIMCER (P 2RV 7THR) THBZEERT, ZOEEIZACCEARITIIREL, FEARE
ETOEBRICIDS G 2HDEZIBIEON TS HTHL ED, SC2HOREDT —
2EnLb T DD,

323 Rundl9DFEgEL7 xV 7+ (Fig. 3.28~3212)

ECCS DEAKBIZACC 1 B1T~428T51 4, ACC 20BI18~518TI149 £ TH-
72 LPCI OBAKRBHIZFTED 163 L 00 s Wil — 7RICE { 13~ 1, Bl — 7Hl~D
FEARRIK, 0BLFIICHKESE TV Z0R /4 XEBbN 3, :

W B A BRI R S T R R & bRun 418 & X A BB AR Lz, ik D
7 ox )57 4 SRBICE B REBATR Lize o BRI 298 HIK DB 100 CRIEARLT
T, Run4l8 Tild - ¢ EBENETH - DERBLWHRLNL, COBREUTRuUn48 T
REC C EAMLLS, REERBIVDISNY, BRIESHICEET2HKOMLE LW -
C Dffbhi T ENEZ SN 3,

324 Run419 ©EH (Fig. 3213)
HESESRun 418 LR EA LR LMBEP SBRESET LA HIFRIB B & 2T )l

BESY, Bk T THEBRCHE > THH LIRY 7o

325 Run 419 OfEHERE (Fig 3214~3220. 3226~3228)

B LA OMEOET 3R un 418 SEBKT, BT RS SARBEBLIA ZLERIC ER LT
VB, KOBEBRLIKELEZEALNZ—EATORT AL EBTRISL T 205, SARBK
BTRANVIBICEE FRIEBET>THT, #BEHER/HI I T T &85 pdbh s,

BHBETREEASOUEATACCEATD B~WBTERICEL (4TI~
FY Thd, COBBIIIEABELTOEED S, KUNEHECLER L TRLAKLA-L AL
N2EMIEEELTEY, RACLDED E-7oKkiEH B0 RKHRS & L ORERITELT
WBZEABRLLTVEG, TS FBICELLEBEDO—EIL ACCEAELEOKN D
BETCEE LU CHEFEMT ERT 20 BROKEILEL 7Y F LTINS, 71 FOIR
B, BaPEmMEED o Liz#Y vy 2 vES T N4UABHBDADNTRLY 5,
1, 4, 2. 3QEENE>TE, CARBBHFARRIEO/NIVRT. LpdbRCRBROAT
RTFUMBRC /Iy FLTHATEEEK]L Fdsithi—v - 777 Y FREOERBEDED
15T B, KB TBETREACES %5 5 L0 LA KIMIEITF LIk T,
RECLVFELO LBCEIEHREL, TOohCREESEL L THURE ERBELES
Lt FDM50~ 120 OFRFE LI/ vy FINARY V=1, 2 IRRNEE CE
AL#LPCI OKMEL EHFEERLTELACETT AL L THHAS N LR INL,
—HFFRORS Y s 4, 5RE0I TV FOSBRNEHORRKE,S S, W o0k EF
Kt 2RFRICEL>TEHNENEL OGN, CORun TREFTHFLSORIAKCL>TI 2/ F
DERT LI REA S, BBEBORY Vs v IMBETES %ba%%iﬂéﬂf:bx#ﬂi%’@fgwu

_8_
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ERFTRTHENARBREED s = v F B IR, LEHBOEBNFOIERCES L1270
HERHINDT o2 EFBL NG, ZORBREIZE— Y - 779 Y FHIEL, EROUCH
BHEOREEM BT/ F LTS,

326 Rund4l90RKERE (Fig 3221~3224)

FEHAESLETFTORBIE CC HEARLZENERE ICH > THMRECH >TEHEL T 20
2. Run 418 Lk EE 4 LT3, MERARER TOEHEEREL S EREHEDTEHD,
PVHEARBI L > THESRHLORENE T Y, Run 418 1D R (BREIBFHEMT SLD
it EERLTHALE RIS,

R v — 7 HIOIR BT A C C I ABTHRuUn 418 ST 35, FEAR 2 A S
+B7h ELOKBMREEEFT, PV /XL ONEToABRREARLTOSOR, e
W—T~DEAKS KEROE FHMICHEERHLTNACEERDLLTIN A, ZHHIA
CC 275 AR IHE TR AR - T Bo

e — 7RTRAREIORBSENZFHHIIS G 2O L UP 28 ¥ 7HIUTRun 418
ERYRUTH L, LLEoBEREIIACCHEAELEZI TIKETTE D, HARTOER

KR BBREIOWSI B oAb, 2ORBOMRERMMICRD, ADMINERRIE

ER->THED HFhomErBOFaroADNFA~E b tLAb o b, ZORACRE Y
#1 = —KG BRI X A BENER OKE P, BRUEE~NEALTHALPCI KOEMIEHH
BZORMESRHSOMBBOB FIENEL SN D,
ZORBRERBECKE > Tw-< D FE LI,

327 Rund419ofr7HE (Fig. 3225)

P 2Ry 7ERDEEIIRun 418 FRZRTH 5,

328 Run 419 OFELIHERE (Fig. 3229~3233) _
FLTHEEBEO L RBEBESIRABICS L2 4, E804Run 418 LEH T, DAL
WMOKOWMECLBLEEEZR LTS, TOESLAFABBOACREIENOT, &H{4ck
XAMEBOTHE B, XRERABROTEAICL ~TRELRL-EELBNB, EH LK
RER, WTNd 30 ~40FCTREL, BREBREDL v« 759 Y FORRE—F L, Fl

RKED ERAZEMFITHEELDD, ZOKMEFLEFETELALTEERLTVE,

329 Run 419 DFLAMKE (Fig 3.234)

FILB TIRENERD TRAT OABIRELEETLHN-TED, BEBOERCILEE L
RAPBRPTH -1 BREE—KT 2, T ERCIEZMBEREDS -V« TIo Y FEIU
FOLETRHAREORATE ORI A SBITE, FORRBEBAESB LD, BISTHATH:
FEE—KTE, T 10DLER—ToMRRORENHU ER L, EHFE L TOEE /N
ERBEITHE, BIFLTETEEESHBBICE - Thd, LHLAL EFCRKOELELRIN
NTHD, KBEEDWD B AL OEF T, FLBFES FORBCL>TC & S8k L

_9_
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Tk, LPCI BARICHEL EHHOET T 5mHKSBREHE LBE 7 2y F ARSI EA I
T &, MEERMIET 5 EE Tl

33 Run 420 DR

Z ORun 3ERAIESHE ORun 419 & R URHC BN TLPCI 2ERMESICEA LIS
DTH->T, WEOKEILEL T EABEFOELEECE T 2HENHESPICIE S, TREA
7 LoRun 418 & BT 32 S0k » THEADBENYE S DICIE o & HICARERIFCHL
IS RS RN T -4 Run 3108 Ve k& T4 &k b, ERNEAODROMMET
3 BRI H S i &5, “

3.3.1. Run420®FES (Fig. 3.31~334)

FEFIE B> HRRTRE ~ 288 TRun 419 & 9 S EOSE NI, TORun TE 5 KM
EAKEERLTHD, MAKRDORGTHBRMNOE 4 RBBESAREZMEA LRun 18 &
80 BTHB7H Bl EFREEE ZRCHA LTS, £0 LEGEEROROCICLD L
FUF ABOBY DBRBECLENSLELSN, BT L AORNEN NS TE7 VL O
FE H~RIET 2 @IBICEO BRI O TH B, HCHMMT o0 -8y VIBEITIIEN » &0
g, ECCARAREAICKAEAEEOESRuN 419 K DEFEL,

THWEROFEHR TR0 BT 2datg. £ Tn

3.3.2 Run 420 0#E (Fig 3.35~337)

FEHES EFOEEIZACCHEASICRUN 419 & AEican FREN L, BRIl EE
ﬁbfméoACC®EA%@.EA%%ﬁcmmmﬁu§<.Lb%%@ﬁ&ﬁ%ﬂ%ﬁ%ﬁ
ELTAk®, EESRun 419 KO LD A S HEICE L, CDACC KX AZEKBERR
mmgs (BiRun 3107) DBACRREAE UM -REDT, ¥9 Y= —BOTHHN
e A R G TR ¢, KBEF LTI EAERBKT 5. ACC BRI PH
D%Eu—ﬂ?ﬁb,ﬁvﬁﬁbfwéa@@ﬂ&fﬂ%EK@xﬁﬂﬁmﬁék%Hﬁﬁﬂ£
D,C®ﬁ%umﬁ»—f§%®§Em%ﬁu%%f@mbmﬁéf%benéoﬁﬁ@ﬁﬂm
EHE P FO2EMSEIDE S, PV LB—84Y 7422, PVTH—B#HFI 7421
HEEUP 1 XY FHO—ADEOLTRGBBAL > THY, RHBEOEMERL TS, £
@ﬁ%ﬁ@%(&@%r¥vfm$5bwﬁ,SszﬁﬂME%@%ﬁkthijmmmﬁ
ﬁ%EK;DPVtﬁEﬂﬁLﬁD,Kﬁﬁb?ﬁéné&%ﬁﬁm%mﬁmb;ﬁ%bfﬁw
ﬁbﬁm*ﬁ?%ﬂeﬁkb,mﬁﬁiﬁétwﬁﬁﬁ&ﬂﬁéhéoﬁwa%ﬁ%ﬁﬁmﬁﬁ
Wl — FERBE LI T e 5L LI RAFR AR L E E OB/ ICRELTED, &
Ol v — WA ALEIRETEL LT, ERAUEBCEALTOALPCL DK,
Fovhv—AETFTAC LN EERE LT AERLZRA LTS, TP 2Ry 7HOLE
;UsG2mDMfﬁ%ﬂ&EiﬁfiﬁﬁﬁﬁéﬁbTm%c&@é,@%w~f@ﬁmm%
THRLPCI DEAKSZDEBBTHELTVS L ENDP 5, ChoD—HORBHRRIIER
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AR B3 ZLPCL OERIESEACHTS, FHEKINTEA W2 IiZRun 32550)
LHLNEOT, BHERIK L SITHWLPCI OERMRESEACET2S G 2B LN 3
EEORU THEES S L NTEA,

333 Rund200%E&E7 + V5 4+ (Fig. 3.38~3313)

ACC OHEARBEFABIZACC 1 B1T~598T734 ACC 2MIT~THTNEL T
D, Rundld LH e 50 B £ 1o,

LPCI 7EABthE 34 ¥, HEAWEIL 33 £ min &84 £ /min TIHZ1I W3 OB TEH -1,

EME SR ERMEAN TRun 419 R EAES L Bl 7 2 71 idml®ERL (SG 1
i) T sFHEATE NI,

334 Run420 oFESH (Fig. 3.3.14)

BERBHESRTRIESRNRABREEROKTHE720, ML FEEFOMPRUNEE5L 5
BAD I RFDOEARK 150KWEL - T, BRKATREHE N E ORI TIZRun 419 D80 % &
25, WMHEROMDFEERZGHRE - SRun 419 R UKLHATESE, T ORun Ti2BEHE
BOFEREA 700 C & Lictowy, EE2TH THE S 17,

335 Run 420 oBEHERE (Fig. 3315~3.3.24)

BE R D o OBEHEREO2ENIL FHOBKT L. Run 4189 Run 419 L AT LRE
HOERERETHE, LorLERAEZEZRuNn 419 00 CTLDEL 700 CEH/E Lzl 27TH
THESLCIORENSTHRICED 7o €00 HEEEE LSMITEL, 22 v FiCE - -y
bETNTRE o7, HFiTRun 419 TRESHO KB E Dy © v F KK 5 5 KIgI
B DERVWRICACCHEAT D 0B EIREED /T Y F LT3, ThiC|imelmE
DEIEBERLEATH 25, ACCEARBMEBE L, BKkSEh-f-C & bRBICHEEL T
5LH N5, ERICFLOEKBTONADOW, ERHMLZA o FORBERHLHT2THT
REE T 3B THOCEHICKIMSEL TS, L LEDKTIBETKEBELI D HLHEC
FLATRRS FROFOWSDTH -1 CEBPLLTH S, FOROEKBE TRELADK
CEBSSRTTHEBBRODIHHES 2722 &M &4 0w FOREL SN2,

336 Run4200MkEE (Fig 3325~3.328)

TERRE DL ICIIMETHHCBEIEN MY v 7TIREBEEDNEZ LR » /£ HBEbN T,

Ta-Fo yPREMBOBNEECHE >TEFLTHA0 ACCEAMRENRETHSL
UM — SRR TR ERBNG, 05 EEAKSRENOZ 2 ENER FE~EA
TE5E~F BA—~T~bEERBLTHWAECEERLTN S, 4ES G 1 ADREIZREFE
DNEL SGIAZERNICMBAINTNET &893 hE,

Wl — 7ETDREDOLPCI EARCENTL 3 BB & - kR~ oEd i,
ZEOHTERNIEAKES GRE L OB TRAET ZRBRICLILZEDTH 3,

Ber— 7ERORETIEHRuN 419 EEHEACC BEARICS G 2 MIOSBREE AR L, &
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AR COBBICE BRAIDREFRHLT NS, 228G 2HOLP 2R Y FHODOLPCI /A
HORBANBE~AOR ZHF L — S TOETNETESABEL-TEH, 82— 7(ERME
BETOEREAKOEEEHNHLEBHLHLTH 5,
THRFBRERBEIENECR->TETLTH A2, SG 2HMRAT THRARED—EM T
hn, KiIIBTHEBICIDEDN, BEORIZTUILBHAEISEBL THEHT L% ) pHDE L,

337 Run 420 oFELFEHARE (Fig 3329~3332~3337)

5 RN EAKAZE S LzRun THFLXBAREDT ~ & 0—8 & REGHE LG S,
WELSKEINRTY, ENoOMRPEEZABE L R—-ESI0_SBIK5 CREDREEZDH S
EN D, FHEAFE TR ERAFELMEC L DERICIE>TEBO, FR#EA o FOR
AR E B TH 2L, 7o —ForyhREHAs bBEMEECH>TWH24, ACC EARMKED
LBMIBEAR L FLEELSANREDNEN/CEEFR LTINS, EVTHERRSIIn v F
DEFSH LT INFFLHNEKEL O30 HEL S, XHES FTEL OBHINTH S,
Lir UEBOFREATHL, EBENAEOBROATHEL >THT, KOFEEMNIRLEREEY
N EE S DY 2, TR TR TIRARKAC CHEATKREMREIR SN T S,

338 Run420ma7 L% (Fig 3.330,-3.3.38~3344)

27 e NUAERERACC AR LB THC, FTHTHOREMELRL, THECETLE
TRAESE ODRBABIUEEDL L DIRBH o EAER L THD, ThTOROMERITR
FRBEIREROLPCI L XAMBRHICLD, EAKIMENICE T LT BETERT O
THbo

339 Run4200#®v Mk (Fig 3331)
R ICENEEIL L, B8y TOBMC X » TEESELE Uk, BMEOLEZRun 41947
BRTH B,

3.3 10 Run 420 DFN#KE (Fig. 3.3.45)

S RESKCTEICRMA T 18 OBREE DS 5 2 AEBRIEBONLEGER, BRI OH
FRICE 2F TORCBOBHHARELHB IR L T 3, CORHICK 3 & MME R ksl
o AR RKBLIAN T BREEEEDSmMN I LR KOBBUGHECLZEMD
b T d ot S A ME T By £1:AC C HEARMOET AT D 30 B S H LT 40
M &L -TI B0, ERBEA v FOI/ZVYFLOSDEFBAT S, CREIFLAE
WOEHEECH L, EAARDOMTERECL ZBEOED EHDBREL, £AHIKSID Y
FAHLEEEERTLOEBRANG . POIFEK ETORAGEHI TENFRRTH » DI,
Z DIFRAEMT B,

34 Run $23 R
Y DRun 2EEMDEHEH ORu 4119 & EHEEECE O TREERE A » 7AHNrE 15 2 [E
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LTS DT, fjRun ZRET L &L, #Y FBERAOFLENE~DZEHR S
P B 1272 LRI EARENPIRAEIRIE 2,

341 Rund4230HA (Fig. 3.41~344)

KBEMBEOCEAAESE, HEEL ICFELBE® ) Run 419 ©Run 420 1V {EHh -7
DT FRIEHY LTELS Bot, ZORHENRLIBORMMKER EHMZ 2V F 1 b/NEL{HE-
feEH ot RERESPS BT, #-TACC BABIBEAZL SN L
LY, EARBOTHOE —7 HIZEL, BRECHEARERLD LATDHICEL L0 SREEEH
Wi, FOEETEAKOEREETEOHR PP VL KD BN v — 7 ~OB i Leh% 057 AR
FTHHANCNZI LT, BEREE R B BICE ot TThoDEE, Fodko
RN RED HRun 419F L0 F , ®KEE SO » TRLAESRE & LK%
2ifThhicEAH o, EARBEYT, HETEELL-~7, BN oOMBIR v 7k
MEEDEE RS > hEI LB THESH TN, B FEERBREL - 7THOBEKEP VA
EEDADYREFOCENEL oMLY, —REL2EORF K ICEIEEROOT, REEE
DRPORRELTREZC U,

CTRFEBEOEERBRun 419 k0P s K&, Rund20LB3EALRIUTH -1,

3.42 Run 423 ®#H (Fig. 345~347)
EHRBEFOEFERMMCIRRun 419F L DRAT005at FEHET CORFICIHR

YTHEBHEFIROBEBNICLIZBREKBEOSINEZL SNEM, WRun DEH IBBEE T

RELKEF R AEAMD oATEREITRENEEL SN2, ACCHEAFORDHEWEIZIRuN

419 LRBETEH -7 hd B es B ot £0ROEBAFEEIIRuN 49F LD H1IYD
E{ BEEBNCIZBEKBOZIDORD, 4y vh~—BRESDHESEDE, KOETE
VhNEpotcbEZ OB, ACCEABLEBRLOILIXERR FRERIT. HEDE- Th
SEBLTNEEESRun 419, Run 420 S IHE - T3, THUTIHRuN 419 & h~aid 58,
BELEINTINATE, Run 420 & _NUEEAB IO EKEBE i -7 & LLPCIOD
BRWUEAM L 2EKIR C LR EHBEEL TV A,

B — 7TRBOEE T, PV LEE—HLD 202 40 AELIHERun 419, Run 420 L 0%
INEBHEN->TED, PV IFE—HMO | EMEEHEICHICRun 420 XD RKEBDBER T B,
Run 420 &i3LPCI OEAMEATOBVICLE LA LN, TRTNEAMOET LSO 27 ¢
74 LT ERR HBEKWNS (NI EEEINS, $7/-Run 419 & BEAMAR
HLTHa0 PV ER-HEO20ZENPIOCORFEARBLLD O THEERNEG DI
9, ﬁﬁﬁ%m¢s<mcttﬂﬁ?5c&mrgéoRunQOTaan%%§E®Hﬁﬁﬁ
Ré&ohd, BRMEEEALOARS GNIHHETH - EHPHLNTE 5,

e —7THoOP 28y FTHANEF L Y 7HEhiIRun 419, Run 420 X B EMSA E U,

343 Run 423 DEAHE (Fig. 348, 349)

ACCOBARHEIEBEABIZACC 1 0816 ~60HTT72 £, ACC 2 B8 16~6T#HT210 4T
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H-TRun 420 LHEARBRIBEALALUTH S, EROKICHBELIBIECD {BR¥ECE
(ot

LPCI ZEAME BRSO THEAMGTCERESTR SN £ v 7 KEOTED SHE
CRAAIA TGO EHS D, P VHNEAL LR Y 7ERU TR TLTRENOT
EAXNEZRTREL, Aobn/ 4 XEBbRd, ERCEALSHEEL 72O W B OEAR
BORBED 9,5 TH b, FAFHEIZRuN 419, Run 420 OFE L D/hE <, IR LKHE
B TOPE BRI 24 £/ min BAMHT0 6/ /min TH oY £hllEsHHET 3 EN
& Bo -

HHRBEOHEIAR un TERAKDTH 1

344 Run 423 OEH (Fig 3410)
BB HOTBES LT Y v 75EER un 420 DZ NEBEALRAL TH 5, HRRECK

B S 265 LR YRLTSH » 10

345 Run 423 OMEBRE (Fig 3411~3420)

MR 5> O IIZATHBRE LROSF ], —BIELSA N, THEDBERun 420
THEN-BAEREED FROBNIIHIC S, EEREDO LROENDPS K&l THG
u*mf/Tmﬁm;éﬁbﬁmﬁwﬁﬁnt§maﬂﬁéc&ﬂﬁééoWﬁﬁ%mﬁyfm
$5ﬁﬁﬂ@m<mbmwﬁ#¢ﬁmﬂ<maﬁ%%ﬁfm,?/fﬁﬁﬂmﬁmm;ormu
DEHOAHORECHN ELR S5 80 AW, RICEIHEE ORun 323% )'Cﬁﬁﬁ LT
"B, CORun 423 Oy 7EEKIZRun 323 DHEGD 3 AEBTH 1,

ﬁﬁiﬂﬁ&@m@ﬁmu%ﬁﬂ&m%kiﬁm%%&ntﬁb.%ﬂ;@1~2w%ﬁb
TIEREMEH LA SHCATINTNT, EBHSOKDELRVCLIBRABD 1L L
BB, FRICEZEAE, TR~ RBERIC K 2 E KR & EKEE OENITHELVRun
190 k DEN, REABOETHATUBELSTH -7, COFIERDSPA EEORDRE
%F@ﬁ%ﬁ%b,%L&ﬁ?#%ﬂﬁ@ﬁiﬁ¢®ﬁﬁ%?ﬁt?%Lfmécéﬁe,ﬁb
mmu%@w;of%£4F%maotmﬁméiﬁitm*ﬁ@miﬁm%%bt&ﬁﬁén
50@U@@nfﬁi7%én%2,3,4@%@%?@.k§ﬁ@ﬁﬂ&ﬁ£bf?#é%ﬁ
ACCAABEFBICH 1 &DOHED, RESHBICHZRECEOTNEORI Y a¥ 208
3;0@(&17%$namﬁ?t$ﬁ%66&,ﬁm%%méﬁlv%ifoﬁE%Tﬁﬁﬁ
ﬁbott&?.i&ﬁgi%:ﬁﬁ®710f4ﬁ%<.%wﬁ%<motctwiééﬁi

5h3d, Rundl9 TH LI LSE 7 ¥ FORBLENL S >Fc D i, BEBB(EILEIN
LtbfééomtRun&mhmmCI&k&?@@wwxé%mﬁﬁmemACC®§m

BATHOBEETH o, HIVPERTHL 27, L L LLPCI BMoEKZHRIP VER

THARY, W o GRAEEEADTMRIIFTSH -7,

3.4 6 Run 423 OWKEE (Fig 3421~3.424)
EHRES ETFTROREMNEZANTH 7,
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B — 7RMWOBEIT 70— 4 /iBEABEUTRun 419, Run 420 L EARET ACCAEA
TS G 1 AOWER N THORENRE2TH L LPCI EABE TRIERMEADRUN

420 THONLEERT T30,
Ber—7TEBOREOREE G 7o —4'v V@B TZRun 419 L RAETH S SC2H00
Hith TSSO T2 6 ADFEA~OBEER LTH S LS  RICADR T & BHIEE 457 &
73<15H, LPCI OFEAKSBANM L OEA LBDIEL SNE,

347 Run 423 DFLFFEKRE (Fig. 3425 3.4.28~3433)

7o—%y yRORE EFRZRun 420 0 P BH, &30 EBER EIROAIE S TRBEAT
Wiy THBAKRNICELBE L ED L HOBEKENRE -1 LERRT 3607T, —o
KBEEENEBD -/ EENKEVDACCHEMET L, BRORSHESEN:C L, &
I—DERR Y THEROBRTEE Y —~TROKBP VAL DS BEI LT S NERE
LTEZONS, XREEBIIEFTIKOLHESMBH S BT, WBEL 5 o7/E k-
BroDLPCI Kick DECHHfTObh b D& Bbhb, BEFRLAOSHIZIER
BEED CHOBDLUERHS ST, FTREISABOEAMED, FRRBRICEBAN RS 2003
BHEOR T LB AN EEBEFE ST B,

348 Run423ma7 e« ~LAEE (Fig 3426, 3434~3438)
ACCHEARDRBRAKII AT « /~Lov LB THERuN 420 LEBA S0, FHTIEM
TH->T FIoYH7—PETHCHAKBLD TLOBTR LA CEAER LTS, DIt
DEFKECREZLEORNDIZD, BEAKBROB LI DEEDNA,

349 Run 423 ¥ FHEE (Fig 3.427)

I E SRS B R 15 MG L ThoBAAEILLA, P 2 £y Yo ITEHEFE
Run 20 LD HBORLS D> TEILL TR, ZHhBZOEATO R Y P /IO HRKEE D
TENL > THTEHEEECHT 28NSV EEZ 5N b,

3410 Run 423 DFLAKE (Fig 3.439)

BEWT R TRun 420 EERICHTIOITOAES IR B Y, ERDCHEBR Lo & E2RLT
W, ELTAONELSOHEKICLEZKIET >, ERBZA o v FORLTHRADRED &
BMOEELHET 5, RELSTHL O& LT TOKESOBRZERBEHR 6 EELRA,
RO LD ORE FRERLE L TH25cm,sec BB LN DZ, Filb FHOR R OEEHIEST
BEKEREULE S UTKES A, CONBUTRREOSEFRLAETEERLTH A, 0O
BRACERMEES OB SKY20T, B0 — 7ERMIES ~OEAKR LS 7 L+ 4K TR
HECETFLTE L2, BRALERENOBAISRNEE» SORMEBES G 1 28
H57:%, RRALEE~OFEARTNEEL 2BBENNLTRERS 20, T OB 2551
ETH -7 (FAERun 318~ 33 Do L, SENEERN TEENIEOOT BE
WBECE LLRARBESLHEN LB T RERIORELLHIEBTES,
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356 #

E

FHRCHY 2aRARE oS K@ CE Y 2ROS A-TR%KEEB TO&Run Ol THH

M- HERBLUTOED TH 5, '

(1) WliRMH THBRNSOTRSHICE > TRALMEDOKZABIcbN, B 3LE
B LTRIE LR Ui, ERBRTRACEHOABBTOS —HIIKE T T 5KIC K
BENEZG BT EHE - 15

(2) BEREAKIC LD, BAKO—-BIAEEBH Vv — TR T 55 »EOOEIME Y v
He—EETFLTEKL BHICFLETKEE. COBEKESIUBKEREARKEIC
ANECEEIND, TRFRICLZFLADIKEBFLTRICGELTHS, LBTEEK
O LR L0 DETLTHE SN,

(3) BEEZOEAELBRIFECRERISROTOAES, HALIKEBOH LT D ERRY
ST YFIEL T, RAFEOHHNAISRELY, B 7y FETOSPRMA
B L7, LLAECLPCI OBRAMEEEACLZETATHOZETEAE S 900 T
OREBRFRRE T TR Sk 7 2 F LT

(4) LPCI o@FAMEsHEUEE 0SS ERAKLBEGE cEKEBICE L X3RN0l
BREN 2E U s - foe U LRI RIECE A TIER MM T4 L O LR SRR LB
O RNORE HSEKERICE Ut TEARE OB KGEE R SRMEEEAD F B
Kah-t,

{(5) RvFEAEOCHFEEREOZER, Ry 7HEBHWHNINCEL HOEREHDOHEED
ROSEROBEICH L TREB T 20 FIHOPLH AR CELE S5 L, &F
MEOAFCRNES LS LLEA SN,

— 16 —
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ROSA-NIBF%AHE) HEFEHE i JAERI -M 6362 (1976%258)

FROSA-I:BREBEOME | HMEMR i JAERI —M 6247 (19754 128)

ROSA—IIi&7— 4284+ 1 (Run 202, 203, 303, 304, 306) |
ROSA#A—7 JAERI —M 6240 (19754 958)
ROSA-T 87— #8% + 2 (Run 307, 308, 309) | ROSAZ/ 17
JAERI — M 6241 (197549 A)

ROSA-I&%7 —#% + 3 (Run 204, 301, 302) | ROSAZ/ A —7
JAERI —M6512 (19764 2H)

ROSA~— DRBF—##% « 4 (Run 401, 403, 404) IROSAZ A —7
JAERI —M 6513 (197642 A8)

[ROSA-N:BR7— ##% +» 5 (Run 310, 311, 312, 313, 317) |
ROSAZn—7 JAERI —M6709 (19764E9/)
ROSA-TIR®7—%+6 (Run 411, 314, 315, 316) |
ROSA#A—7 ]JAERI —M6849 (19774 1 H)
[ROSA-THBR7~4% « T —-EWHREBLEy TORE—

(Runs 318, 320, 321, 322, 323) | ROSAZA—7

JAERI —M 7106 (197746 A

ROSA-NEBRT—4%+» 8 — 2o v v—HEBELPECCS HEARBOUMR —
(Runs 324, 325, 326) | ROSA/ A —7F

JAERI —M 7236(197749A8)

ROSA—I Tk 2P WR O&EH 88k THIEEARI)

WEEE., REANE SHEE MecH #5 H BARk
AREFHESEE Vo 1, 18,No 4, P 233~250 (1976)

TROSA-T € X5 P WR 0¥ M Bk K EEARD)

WrikiEE, ZENE, MO, R A, &vAtsh £HEE
AKBEFAH¥LE Vo 1, 19, No6, P408~ 419 (1977)
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Table 2-2a Measurement List for Use of No.4 Assembly
DATA
CH.NOIMEAS. ITEM| SYMBOL| NAME (MEASURING POINT } SENSOR SPECIFCATION MEAS.RANGE & OUTPUT]  ACCURACY
| |PRESSURE | P~1 | PV. UPPER PLENUM PMS~10KTM =200H | O~165kg/cnP 0~ + 57 24 %
2 “ P-2 | PV. LOWER PLENUM - v, . p
T3 - P-3 | ABOVE NO.1_ORIFICE p 0. s .
4 « [ P-4 | BELOW NO.1_ ORIFICE | | " T, o
“ 5|« | P-5 | ABOVE NO.2 ORIFICE  |SEMI CONDUGTIVE| " " T .
6 . P-6 | BELOW NO.2 ORIFICE PRESSUER [ " -, -
7 - P~7 | 861 INLET TRANSOUCER | B v . .
) . P-8 | Pl PUMP SUCTION | . . - .
) - P-9 | 862 INLET - . - T
10 - P10 | 8G 2 OUTLET " P P
3] - ‘PZ11 | P2 PUMP DELIVERY P - . . .
12 - P-12 | PRESSURIZER " w . .
- 13 - P—13 | 86 SHELL SIDE | FMS—IOKTM=100H | O~60kg/em?, 0~¢ 57 | -
14 [FF.PRESS| D=1 | PV. TOP - BOTTOM EDH O~ 06kgsom?, 2~ 10V £1.0 %
15 P D-2 | PV. TOFP- BOTTOM EIIOM - SP O~ 10 kglom?,  # “
6]  » |'D-3 | PV. TOP-NO.1 ORIFIGE % _ |HIGH I PR
17 w D-4 | PV, BOTTOM~-NO.2 ORIFICE % |DIFF-PRESSURE | ., e T
18 - D=5 | 56 | INLET-OUTLET TRANSDUSER -5~t5Maf,  # I
T3 P D-6 | 62 INLET—OUTLET -, -
20 " D-7 | Pl PUMP GELIVERY-SUCTION | R P
21 P D-8 | P2 PUMP DELIVERY-SUCTION —3~43Brghme, = u
22 |[FLOWRATE | F= 1 | CONDENSATE NO.1 0~250kg/s8c £ 1.8 %
23 p F-2 | CONDENSATE NO.2 ELECTROMAGNETIC “ "
241  w F-3 | COOLING WATER NO.! FLOW. RATE METER 6159 " ”
25 ,. F- 4 | COOLING WATER NO.Z " il
26 “ F-5 | HPCI in TURBINE FLOW RATE METER 0~20 ¥min ,0~0V £1.2 %
27 « F-6 . 12} . - - u
28 w F-7 - (3 ” O~S0¥min .~ v
29 » F-8 " [4) P ", = "
30 " F-9 Acc 1 - 0~300 fmin, - »
EX - F-10 acc 2 () “ O~1000¥min,  ~ . "
. D w F-11 AGE 2 (2) “ N w
' 33 P F-12 LPC 1 (N P O~1GC M/min , = w
34 - F-13 " [2) “ O~300 #min , " "
35 [POWER W- | | HIGH FLUX RODS POWER TRANSDUSER 2885 O~600KVA ,O~I0V 1.0 %
36 P W-2 | LOW_FLUX_ RODS T - O~ 1BOOKVA , O~10 ¥ .
37 |TEMPIFUEL] TF-1| HIGH FLUX NO.! ROD 1 | THERMOCOUPLE € UNGROUND 0~ 1200°C ,0~10T t1.4%
38 . TF-2 w - 2 " . B
39 w TF-3 P “ 3 " “ ., = o
| a0 - TF-4 w « 4 - - . - .
| 41 “ TF=5| " A 5 “ " . v o
[ 42 - TF-6 - NO.3 ROD 1 o A L
43 w TF-7 " B 2 . .
44 P TF-8 B w 3 “ “ ., .
:—55 . TF:?_ " " 4 ., " L e
46 " TF-10 “ K ] 5 “ o, e
| [ a7 - TF-11 -' NO.9 ROD 1 P . "
Lo 48 o TF-12 P “ 2 ” I oo
i a9’ o TF-13 . ERT “ I e “
50 “ TF-14 ,. " 4 " i S I D
51| « | TF-I5 e . 5 " L
| 52 w TF-16. LOW FLUX NO.12 ROD 1 e L R
53 ., Tr-1r] e T B e L I
54 . TE-18 w “ 3 . ' e -
: | 55 w TF-19| o 40 e o L L N L
| 56| - | TF-200 - o 5| _ Yo -
i 57 - TF-a " ND.41 ROD 1 - v "
| 58 " TF-zz - " 2 ~ : LSS A
59 v TF-23 - “ 3 ” N oo
60 WV TF-24 w B 4 " L w e
61 P TF-25 “ " 8 D | o “
g2 o TF-26 ~ No.III ROD 1 - i - . A
63 v | TF-e27 ” i 2 " T AR
ga| . | TF-28 . “ 3 w ‘. N
85 l,, “ 4'* TF-29( - ” 4 v B .
66 - | TF-30j -~ - 5 - - L -
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Table 2-2b Measurement List for Use of No.4 Assembly

bara

CHND) MEAS.ITEML(MBOL NAME (MEASURING POINT ) SENSOR SPECIFICATION MEAS. RANGE & QUTPUT ACCURACY
| 67 TEMP.(FUELY TF - 31 | INNER SURFAGE 1 THEMOCOUPLE € UNGROUND 0~1200°C . 0~10¥ £ 1.4%
68 - TF-32 “ 2 - - R —

69 " TF-33 - 3 ., P L. TL

70 “ TF-34 " 4 " u L e

T - TF ~35 P 5 o “ . “

72 [temrisysTEM] T ~ f | PV. UPPER PLENUM 2 0~400°C , 0~10V t 1.0 %
73] = T-2 | PV. LOWER PLENUM ” v -
| 74 . T-3 | CONDENSATE NO.t . N "

75 " T -4 | CONDENSATE NO.2 - ,. .,

T6 . T-5_| S6 I _ iNLEY ” “ "
[ 77 " T-6| $6 | OUTLET P . . -
78 “ T-7 ! Pl PUMP DELIVERY " o " -
79 P T-8 | PV INLET NOZZILE “ - P
80 " T-9 | 86 2 INLET - - w

81 v T-10| S6 2 OUTLET w - ,,

82 “ T-1t| P2 PUMP DELIVERY - " -

83 T -12 | PRESSURIZER - w P

84 w T-13] S6 1 SHELL OQUTLET - “ ] ”

85| ~ 1T-14] 86 2 SHELL OUTLET “ - ! "

86 |on-ommona] S -1 | RUPTURE DISC NO. I COPPER WIRE . VOLTAGE GENERATOR RUPTURE ., O~10V | -
87 o $~2 | RUPTURE DISC NO.2 -

88 . S -3 | QUICK SHUT VALVE LIMIT SwW. CONTACT, VOLTAGE GENERATOR | OPEN-CLOSE. O~ [0V
89 - 5-4 | RCN VALVE NO. { " " CLOSE-HALF-OPEN O~0¥ -~
S0 - $-5 | RCN VALVE NO.2 “ “ “ # -
91 " S-6 | AGC ! VALVE “ “ » ., O~10¥

g2 " S-7 | ACC 2 VALVE " ” CLOSE - OPEN, O~ 1DV

93 P S-8 | HPC 1 VALVE P - o v

94 " S-9 | LPC | VALVE « “ w "

95 w S-10| SST DISCHARGE VALVE " " CLOSE-OPEN, O~ 10V

96 " S~11 ! P§ PUMP POWER SUPPLY ELECTROMAGNETIC ON=OFF 0~ [0V T
97 u 5-12! P2 PUMP POWER SUPPLY CONTAGT “ v

S8 |FLOW DIRECTIN

FD -

IN CORE

40— -1O0V+0 = IOV

99 "

FD- 2

e "

100Q ”

FD-3

o »

TO1 “;w

N-1

P éUMP

TACHD GENERATOR

O~5000r.p.m, 0~ IOV

102 #

N=-2

P2 PUMP

”

o "

103 CORE FLOW

F-14

IN CORE

ELECTROMAGNETIC FLOW RATE METER

0~10™sec . O~ IOV

VELOCITY
104

V=1

iN CORE

ELECTRIC REGISTANGE

ON = OFF _107-0

VOID FRACTION
105

108

107

108

109

"o

111

a2

i13

114

115

116 |

Note * will be cﬁongod for hot leg breck piping
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Table 2-3a List of Data for Supplemental Recording System (No.4 Assembly)
CHANNEL| MEASURE. {SYMBOL|NAME (MEASURING POINT) |SENSOR MEASUREMENT ] ACCURACY | CH,NO.
NC. ITEM SPECIFICATION RANGE OF DATAC

201 Temp. TF- High flux rod 1 (pos.l)C/AThermoccuplel. 54 0-1000°C +1.4% 37
202 (" 2 38
203 (" 3 . jg
204 (™ 4) 40
205 (™ 5) 41
206 ) High flux rod 3( " 1) i 42
207 (" 2) 43
208 { " 3} 44
209 (" 4 45
210 (™ 5). 46

! 211 High flux rodl9{ " 1) 47

! 212 {" 2) : . 48

b : 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 (" 23 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 flux rod 8( * 1)

: 232 t" 2N

i 233 " 3)

i 234 {" 4

i 235 [ 5)

! 238 Low flux rod 44{ 1)
237 {" 2)
238 (" 3)
239 (" 4)
240 " 5)
241 Low flux rod 66( " 1)
242 (" 2}
243 (" 3
244 (" 4

‘ 245 { " 5)

i 246 Low flux rodll0(Ins.l)

i 247 ("

: 248 (" 3
248 (" &)
250 (" 5) L
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Table 2-3b List of Data for Supplemental Recording System (No.4 Assembly)

CHANNEL
NO,

MEASURE.
JITEM

251
252
253
254
255
256
257
258
25%
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
2818
289
280
291
252
293
294
295
296
297
298

299

Temp.

Lig.level

Flow rate
Veoid
Flow dire

‘|SYMECL

TS-

LS-

FC-

V-
FO-

Core

Core

Core

Core
Core
Core

[Core support 70° west

NAME (MEASURING POINT} [BENSOR

1
2|
3
4
S
6
b
B
9
support250° eastl(

12
13
14
15
16
17
18
support 70°west 1

=] Oh N B G B

\D

support250° eastl
1

e

SPECIFICATION
C/A Thermocouplel .6

Electric probe

Electro-magnetic
Electrostatic
DTF

MEASUREMENT |ACCURACY |CH. NC.
RANGE | loF DATAG
8- 500°C £1.4% |

ON-OFF - H

103
104
98
29
100
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Table 2-4a Measurement List for Use of No.5 Assembly

AT A
gH NO. MEAS.ITEMIFYMBOJ NAME (MEASURING POINT} [SENSOR SPECIFCATION MEAS.RANGEROUTPUT - ACCURACY
{ PRESSURS P = 1 PV. UPPER PLENUM PMS-IOKTM-200H O ~165Kgam? O~ L8V +24 %
2 s P- 2! PV, LOWER PLENUM . - , ¢ v
3 4 P -3 ABOVE NO.1 DRIFICE » . R [ PR
4 . P —4. BELOW NO.i ORIFICE . [ N ] "
5 _» P -5 ABOVE NC.2 ORIFICE _ SEMICONDUCTIVE N » T ’
s + P - 6 BELOW NO.2 ORIFICE PRESSURE + s N » [
7. ' P-T7 $G1{ INLET TRANSDUCER + . L _* _* B
8 k4 P -8 Pl PUMP SUCTION 4 * N a » |
9 . P-9_SG2 INLET . . L .
10; . P—-10. 562 OUTLET . . a_ ¢ s
11 . P-i2. P2 PUMP DELIVERY . . L » PR
12 |} + P 12’ PRESSURLZER [ P y ¢ “
i3, s 13 SG SHELL SIDE PMSOKTM100H O ~60KaAmE, O~ 25V | » |
__i 4 DIFF, PRESSD -1 Py - TOP-B8CTTOM_ _ o~06Kg/emt, 2~ 1OV - 1.0 %
¥5: 4+ [D-2, PV-TOP-BOTTOM 0~ 10 Kg/emt, 2 ~ 10V .
16 ’ O — 3 %PV, TOP-NO.1ORIFICE [HIGH 0~0.6 Kg/emd, 2 ~ 10V ”
17 ) 4 D -4 *PV. &WTOM~!\IO.ZORIFICE DIFF-PRESURE L4 " [
{8: ¢« |D-5; 861 INNET-QUTLET TRANS DUSER -3~+3 m/cmz, » ’
i9 * D -6 SGZINLET-OUTLET S8 Kghmt,  + ¥
20 ’ D - 7 P PUMPDELIVERY-SUCTION ) N + *
21 . \D = 8§ P2 PUMP DELIVERY-SUCTION ~Zv43Kglemt, @ -
| 22 FLOW RATE F — 1 | CONDENSED NO.1 O~280Kg/Mac, ¢ ti4 %
23! + F = 2| CONDENSED NO.2 ELECTROMAGNETIC [ o ‘. »
24 " F— 3| COOLING WATER NO.I FLOW RATE METER G159 Yy, e .
25 N F — 4| COOLING WATER NO,2 ' ,. .
| 26 . s F-5 HPCI (1) TURBIN FLOW RATE METER ow20fmin  , O~t0Ov]| +4i.2 %
27 ¢ F-6 + (2) . : ¥ . 4 ”
28 . F~7 * (3) [ o~850%min . 3
29 M F-8 ’ (4) s 5 s »
30 | . F-3l ACCH . 0300 &/min , . »
31 ' F=1C| ACC2 (1} - P QK00 F/min, “
32 + . |F-11] ACCZ (2) s y L, .
33 B F—{2| tPCT (1} . » ov1i0 &min, « ¥
34 . F-13 + (2) . 0~300 &min , + 4
35 POWER W- 1| POWER SUPPLY NO.1 POWER TRANSDUSER 2885 |0~600 KvA ,. * 1.0 %
36 s W~ 2 POWER SUPPLY NO.2 POWER TRANSDUSER Q1800 KVA , » ”
37 [TEMP.(FueL}TF= 1 NO.1 ROD | THERMOCOUPLE %2 UNGROIND O ~1200%C _,  * *1.0 %
| 38 b IF-2. * 2 . 4 N . »
39 [ -3 r 3 . . N * »
40 ;- s TF-4 » 4 . ” N )
41 2 TF~5 # 5 L * y ¥ *
42 [l TF-6 NO.2C ROD 1 > . N +
43 [ -7 ] 2 “ s N - *
44 . TF-8 ¢ 3 » » y - y
45 . TF -9 ) 4 - 4 N . ¥ B
46 . TF"'JQ___ . y ] » L4 N [ ]
47 . TF -1t NO.26 ROD i + 4 L 3
48 . TF =i L 2 N . . » ¥
49 . TF~13 L] 3 3 » N - .
50 . TF-14 d 4 ” * N ’ ’
51 . TE-15 4 5 v ’ . * ’
52 . TF-t6 NO.89 ROD 1 . . ;
53 [ TF-17, . 2 * . N L) ’
54 . TF-18 [ 3 » ) . i -
55 . TF-19 + 4 . * . ) .
56 . TF -20 . L] . . . [
57 + TF=-21 NO.HO ROD 1 ’ 4 o ’ »
58 . IF-22, r 2 » Y . v -
59 ’ TF=23 . 3 ] 5 . *
60 * TF-24 ) 4 » S L . s
61 ’ TF-25. * ] s » N .
62 L4 TF-26 NO.12 ROD | » * N # .
63 » TF-27] * 2 » 4 ., * ’
64 s ITF-28] [ 3 . ) . * +
65 ) TF-2 ’ 4 * X 3 * .
66 . TF-3d . 5 . v . e v
87 s F-H NO.16 ROD 1 3 s L. a
68 . TE-32 4 2 + . N . -
69 . TF-33] 4 3 . ' - .
TO. s TF~34 _ + 4 . + . . R
74Ty TE-35 ' 5 . . ., * v
72. . |TF-36, __ NO.24 ROD 1 . ’ L s
73 I i 2 . v . . .
74 . TE-38 ! 3 . ’ + " | hd
75 i 1] TF-39: * 4 * + . v 1 -
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Table 2-4b Measurement List for Use of No.5 Assembly

DATE | oS ITEM [srueoL| KAME(MEASURING POINT) | SENSOR SPECTFICATION . RANGE LQUTPUT| ACCURAGY
76 P; TF-40 NO.24 ROD 5 | THERMOCOUPLE 9h UNGROUND 0~1200C , O~10V | *10%
77 - TF—41 NO.44 ROD 1 N 0~ 500°C , 0~10V *
T8 Ll TF-42 . 2 . » . * +
79 hd 1F-43 * 3 * [ , ¢ *

. 80 L4 TF—44 . 4 * » , ’
B1 + TE-45 » [ P . .t »
82 TEMPrsysTem|T — 1| PV. UPPER PLENUM . O~ 400t ,0~ 10V *

i 83 . T - 2| PV. LOWER PLENUM . v . ¥ ’
a4 v T — 3| CONDENSED NO.1 ’ . y -+ .

85 ’ T - 4| CONDENSED NO.2 . T, s ‘

| 86 . T —5/56 1 INLET s . . * [
87 . T-6]561 QUTLET * s P *
88 . T-7{P1_PUMP DELIVERY ’ ] s *
89 * T—Bipv. INLET NOZAE . . s ¢ s
90 e T—-9is562 INLET * . s * »
91 . T -10| 56 2 OUTLET » v , -
92 L4 T-11| P2 PUMP DELIVERY . » . » +
93 - T -12! PRESSURIZER + * . * .

4 hd T-13; 561 SHELL OUTLEY s - . * »
a5 ¢ i T—14]S62 SHELL OUTLET Y » ) v
96 * {TS— 1| SUPPGRT_TUBE {70"1¢ » . . v
97 4 ‘TS—- 5 L + 18 . . . ¥ .
98 . ™5-9 r ” . [ L * +
99 * TS5-10 + 2507 % . » . . 3

100 - TS—i4 - « ) * . s ¥ 4

101 » T5-18 Iy (s [ 3 y * »

{102 * TB—-1! CORE BARREL 1O )& - . s * *

103 * T8 6 M L= )% » [l . * *
104 . TB-7 . (180"} #| + [ s -

105] » B-2 - [T . T, y

106 S — 1] RUPTURE DISC NO. 1 |COPPER WIRE. VOLTAGE GENERARDRAUPTURE , ¢

107 . 5— 2]RUPTURE DISC  NO.2 . | y *

108 L S — 3; QUICK SHUT VALVE LI S CONTACT VOLYRGE GENERMRIROPEN-CLOSE,

109 . 5— 4| RCN VALVE NO. 1 ¢ . CLOSE—HALF-OPEN O-8-

110 4 5— 5 RCN YALVE NO. 2 . * . N [

i1 . S—& ACC 1 VALVE . - » 2 0

112 L S$— 7 ACC 2 VALVE ] + JQOSE-OPFEN _ O - 10V
113 . S- 8! HPCIL _VALVE s . y L«

114 . ; § -9 LPCI  VALVE * + b . .

115 . S -10; SST DISCHARGE VALVE . » - y *

{16 . S—HI{P1 PUMP POWER SUPPLY [E1 ECTROMAGNETIC ON-OFF . »

117 . 5—12{P2 PUMP POWER SUPPLY CONTACT . . "

118 N-11pP1 PUMP TACHO GENERATOR lo-.8000r, p,m , O ~ 1OV
119 s N—-2{PZ PUMP * L N .

120 FLowDRECNOWFD— 1| IN CORE 4+0~=v O 10V

121 > FD— & - » . 3
122 s HFD— E]| * » . *

123 jwwrem ever [LS— 1] . (70°) & [PROPE TYPE LEVEL M. ON—OFF ,0 ~10V
124 . LS—-2 [] {~1% - * . >
125 . LS—-3 . { * } % . - . -

126 v nLSs—-4 . (s ) % * - .

127 - Ls—-5 v { ¢+ ) & . . . ¥

128 . [Ls—6 . [+ ) & . » . *

129 # IILS_T . («} 2 Ld hd x hd

130 . ‘HL—. . . ) & , s
13 * LS —% . * ;] b » 3 -

132 . =) « 70°] % B ., »

133 » Ls—1 » [ - & » . gy *

134 * s 2 ” [ « [ . r s i
135 . _"__LS—B - { s E 3 » M : .

136 LS—H4 =« t+ ) . T
137 hd LS—15 . i * . . . *

138 . [Ls-16 » . #* » » y
139 . les—r -~ - | 3 * » g . *

140 . Ls—18 » { k 3 4 . y ¢
141
142
143 . 1
144 : ;

145 per. PRESS. [D — 9 DOWNCOMETR —LOWER PLENUM MIGH DFF-PRESSURE TRANSOUSER 025028t 2v0v 2 1A%
146 . ;

147
148
149 i
150 i

Note = WiH be changed for ho! [eg break piping

&* d': Blowdowr loop outle! norzel side
of: Dlowdown loop infet mozzel side

180" : Operating loop outle! nozzel side
270" - Operating loop inlet nozzel side
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Table 2-5 List of Data of for Supplemental Recording System (No.5 Assembly)
CHANNEL | MEASURE., smBoL‘FNME [MEASURTRG POTNT) | SENSOR MEASUREMENT | AGCURACY | CH.NO.
¥0. | TTEM j SPECIFICATION RANGE OF DATAC
201 |Temp. TF- 1|High flux tod 1{pos.l) | C/4 Thermocouple 0.5¢, 0-1000°C +1,4% 37
202 2 ¢ i 38
203 3 (" o3 ‘ 19
204 4 [ 40
205 ! 5 [ G-} ) [ ]
206 : 6|High flux red 200 " 1) i 42
207 7 (" D 43
208 | 8 [ 44
200 ] (S 45
210 10 26( " 5) 46
211 11 .#igh fiux rod 26( " 1) 47
212 Doz ("2 - 48
213 1 izl (" n : 49
214 14, (" o. i 50
215 15 " 5 : 51
216 16 High flux rod 89( " 1) . : 52
17 17 ("on 53
218 18 (G 54
219 - 19 ("o 55
220 20 [ 56
- 221 . 21|High flux redli0( " 1} ! 57
222 22 ("o : 58
223 | i 23 [} : 59
224 ' 24 [ : 50
225 25 (L)) 61
226 26 |Low flux vod 12( " 1) 82
227 237 [ SR 63
228 28 (SR ! 54
229 : 29 [ : | 55
230 : 30 [ ! 66
231 : 31|Low flux red 16( " 1) H 67
i 232 ! 32 (G- ! 58
) . 233 | 33 oo i 89
236 ' 34 (" &) ! 70
235 35 [ i 71
236 36 |Low flux rod 24( " 1) 72
237 37 ("D ! 73
238 38 [ ! . 7%
239 39 [R5 ! 75
240 40 (" 5 ' 76
241 41 (Low flux rod 4&( " 1} ' 77
242 42 (" 2 , 78
263 43 (" 3 1 79
244 44 [ 80
245 45! [ ) 81
246  Temp. T&~ 1l'Core support 70° 1| C/A Thermocouple 1.6 0-500°C £1.4% 96
247 2 2:
248 3 3
249 4 4
250 5 5 97
251 61 6
252 7 7
253 8 8
254 g 9 98
© 255 10| Core support 250° 10 59
256 11 11
257 12 12
258 13 13
259 ; 14 14 100
260 15 15
261 16 16
252 17 17
263 | 18 18 101
264 | Temp. TB— 1l|Core barrel 0% 1| C/H Thermocouple 1.6¢ 0-500°C 11.4% 102
265 2 2
6 3 3
267 4 4
168 5 5
269 ! 5 6 103
270 ' 7|core barrel 180° 7 104
71 8 a
272 9 9!
i - 273 10 10,
; 274 1 11
275 12 . 12 105
276 . 13|Core barrel inside 13
707
- 277 - 14! 14
278 15 Core barrel inside 15
250°
279 16 ’ 16
280 17 17 |
281 | Lig. T LB 1 Core batrel 07 T| Elactric prebe ON-OFF
H Level ]
! 287 2 2
! 283 3 3
: 284 4 4
285 5 5
286 6 13
287 7|Core barrel 180° 7 )
258 8 8
289 3 9
290 | 10 10!
291 11 1n!
792 12 12 )
29} 13,Core barrel inside 13
1 70¢ :
294 14 14
i 295 15|Cere barrel inside 15
! 2507 ;
: 296 16 15 i
: 297 17! Lower plenum 0° 17 i
| 298 18 » Center 18
‘P 299 19! " 80° 19|
|
|
|
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Table 2-6 ROSA-II Test conditions for Rum 418

Run No. 418 Date 1976.1.27
Break conditions ECCS conditions
L7Loca.’cion H HPCI inject. location - -

Mode 2 Initiation Press. (atg)

Diameter 1,2 (m)37.5 737.5‘ Injection delay (sec)

Type D-Enééd 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)

3122} 324b)

LPCI inject. location - -

Blow orifice (mm}

Cold leg temp.l,2(C){284 300 Initiation press. (atg)
Flow rate 1,2{(1/min)|340 eg?2 Injection delay (sec)
Pump conditions Flow rate 1,2 (1/min)
Revolution No. (rpm) 1720 Flow rate PV {1/min}
Trip delay 1,2 (sec) o 0 Water temp. { C)
Flow resistance ACC injection location
PR orifice (mm}) 14,3 Pressure (atg)
SG orifice 1,2 (mm)i57.3 |63.0 Temperature 1,2 { C)
Core thermal conditions Orifice diam.1,2 (mm)}
Assembly No. 4 Orifice diam, PV (mm)
Set power H,L (KW)| 503 |1625 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
a) The temperature was lower at
Pressure (atg) 60 blowdown loop(l) than at operating
loop(2) owing to radial tempera-
Temperature <y 27s ture distribution at the core
outlet.
Flow control valve close b) Initial temperature at the top
of the vessel was 331 C due to
Blow_yalve close poor mixing at the core outlet.

”
Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.
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Table 2-7 ROSA-II Test conditions for Rum 419

Date

Blow orifice {mm)

Run No. 419 1976.2.3
Break conditions ECCS conditions
Location H HPCI inject. location - -
Mode 2 Initiation Press. (atg)
Diémeter 1,2 {(mm)|{37.5 | 37.5 Injection delay (sec)
Type D-Ended Flow rate 1,2 (1/min)
Fluid conditioﬁs Flow rate PV {(1/min)
PR pressure (atg)| 158 Water temp. (C)
Hot leg temp.l,2( C){ 308 |318a) LPCI inject. location H 5
Cold leg temp.l,2(C) 280 |295 Initiation press. {(atg)lp-1: 5
Flow rate-l,2(1/min} 325 | 870 Injection delay (sec) 36
Pump conditions Flow rate 1,2 (1/min}){ 36 | 80
Revolution No. (rpm){ 1680 Flow rate PV (1/min) -
CTrip del;§ l,émigéc) 0 0 Water temp. ( Q) 65
Flow resistance ACC injection location c
PRorifice (mm} I 14.3 Pressure {atg) 44
SG orifice 1,2 (mm)| 57.3|63.0 Temperature 1,2 (C) g4 |67
Core thermal conditions Orifice diam.1,2 (ﬁm) 10.0l15.0
Assembly No. 4 Orifice d{am, PV (mm) - '
Set power H,L {XKW)! 505 |1630 | Abbreviaticns of location
Trip delay H,L (sec)| ¢ 0 H:Hot leg C:Cold leg
Power Control H,L* n n U:Upper plenﬁm,L:Lower plenum
Power-gggwtemél ( C) 900 D:Downcomer |
Secdndary side conditions Remarks
Pressure (atqg) 60 a) Initial temperature at the top
- of the vessel was 327°C due to
Temperature o 2175 poor mixing at the core outlet.
'Flow control valve close o
Blow valve close

*
Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.
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Table 2-8 ROSA-II Test conditions for Run 420

Run No. 420 Date 1976.8.26
Break conditions ECCS conditions

Location | H HPCI inject. location - -
Mode 2 Initiation Press. {atg)
Diameter 1,2 {mm) 3}_5 37.5 Injection delay (sec)

Type D-Ended Flow rate 1,2 (1/min)

Fluid COnditiohs Flow rate PV {1/min)

PR pressure (atg) 158 Water temp. { ©)

Hot leg temp.l,2( C)| 315 320 LPCI inject. location c C

Cold leg temp.l,2{(C)|289 | 302 Initiation press.{(atg)| p-1: 2
Flow rate 1,2{(1/min)|322 | 894 |- Injection delay (sec) 34

| Pﬁmp conditions Flow rate 1,2 (1/min}| 233 34

é Revolution No. {rpm) 1760 Flow rate PV {1/min) -

. Trip delay 1,2v(sec) 0 0 Water temp. ( ©) 64

| Flow resistance ' ACC injection location | ¢ C

! PR orifice. (mm) 14.3 Pressure (atgl| a4 45
SG orifice 1,2 (mm){57.3 ] 63.0 Temperature 1,2 { CH 64 66
Core thermal conditions Orifice diam.1,2 {mm)}| 10.0 ] 15.0
Assembly No. 5 Orifice diam. PV  (mm) -

Set power H,L (KW)| 156 | 1560| Abbreviaticns 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:Lowgr plenum
Power ;£; temé? { 700 D:Downcomer
Secdndary side conditions Remarks

Pressure (atg) 59

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 423

Blow orifice {mm)

Run No. 423 Date 1976.11.25
Break conditions ECCS conditions
Location H HPCI inject. location - _
Mode N 2 Initiation Press. {atqg)
Diameter 1,2 {mm) 37_5- 3%?2“ Injection delay (sec)
Type -D-Egaed Flow rate 1,2 (1/min)
Fluid conditions Flow rate PV (1/min)
PR pressure {atg) 159 Water temp. { )
Hot leg temp.l,2( C)| 304 | 312 LPCI inject. location H H
Cold leg temp.l,2{C)} 283 | 294 Initiation press. (atg)|{p-1: 8
Flow rate 1,2(1/min) 347 | 920 Injection delay (sec) 39
Pump conditions Flow rate 1,2 (l/min)! 24 | 70
Revolution No. (rpm) 1870 Flow rate PV (1/min) -
Trip delafuijgﬂigéc) 15 15 Water temp. { C) 64
Flow resistance ACC injection locqtion AE . c
PRorifice {mm) 14.3 Pressure (atg) 45
S8G orifice 1,2 (mm){57.3 [63.0 Temperature 1,2 { CY 65 64
Core thermal conditions Orifice diam.1l,2 ({(mm)/10.0 15.0
Assembly No. 5 Orifice diam. PV {mm) -
Set power H,L {KW)| 154 |1600 Abbreviaticns of location
Trip delay H,L (sec)| o 0 H:Hot leg C:Cold leg
Power Control H,L* n n U:Upper plenﬁm,L:Lower plenum
Power off temp. ( C) 700 D:Downcomer
Secéndary side conditions Remarks
Pressure (atg) 60
Temperature ( C) 275
Flow control valve cleose
Blow valve close

- -
Note, d:decay heat simulation,n:decay+delayed neutron,c:constant.
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Fig. B.2.27 Surface Temperatures of No.44 Rod in the Middle Part of Core .
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Fig. 8.2.28 Surface Temperatures of No.66 in the Middle Part of Core ..
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Fig. 8.2.29 Core Support Temperature at Position TS-1 ...
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Fig. 3.2.30 Core Support Temperature at Position T5-2 ... Run 419
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Fig. 3.2.31 Core Support Temperature at Position TS-3
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3.2.34 Liquid Signals at EAch Sensor Level in Vessel ...
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Fig. 3.3.15 Temperature Rise and Quench of Fuel Rods ...
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Fig. 3.3.32 Core Support Temperatures at Positions TS-2 and T8-11 ...
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Fig. 3,3.33 Core Support Temperatures at Positions T8=3 and TS-12 .,
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Fig. 3.3.34 Core Support Temperatures at Positions IS-4 and TS-13 ...
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Fig. 3.3.35 Core Support Temperatures at Positions TS-6 and TS-15.... Run 420
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Fig. 3.3.36 Core Support Temperatures at Positions TS5-7 and TS-16 ...
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Fig. 3.3.37 Core Support Temperﬁtures at Positions T5~8 and TS-17 ...
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Fig. 3.3.38 Core Barrel Temperature at Position TB-2 ..
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Fig. 3.3.42 Core Barrel Temperature at Positlon TB-6 .
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