Heat-Transfer Control Lab. Report No. 30, Ver. 1 (HTC Rep.30.1, 2014/1/6)
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Fig. 1 Schematics of High Pressure Coolant Injection System (HPCI) and Suppression Chamber Spray System of Unit 3, as
of March 12, 2011, 12:30.

35 BEHPCIO 268 2 it~ 2 BN FREERF 5 HI5R (RCIC) & HPCIOD — A ZEEIZ SOV TR 2, X1
1Z. 20114E3 A 12 H 12:30BI{E D3 BHEDHUR L HPCIOREBE Ak L7= 6 DT 57, RCIC b [FIEE 2 H
Thsb, EHLHLHLRPVOEEARAKNTH —E U ZEIL, O8] TCSTE 72IXS/ICOKE EIER 7T
RPVHICIEAT DL AT L TH D, #—E r ZBE) L7-28KUL, SICTEEE LK E 725720, SICOIR
ER BT, HPCIHRCICH A7 T A (JRFFEREUFIL) EHELDSME, HKEEDIZAERE AR X
D ZNTZDITKAED EF L, AKNEEEFIC LY 2 CTOERET—ZBEIHRNHAEH IS, TD%, RPV
WIEJI3 EFH 1L7.37 MPall =, i3 LZ42F (SRV) 2MEB) LA ES/CIZHHT D 72012, KAL
PME N5, RPVIKALE ZWREHESS (TAF) L U TAF+2.95m CHPCIZS HEEEI 95 XL 9 IZFRE X
nNTnsW oF | EFRERSES 2 L & OBRSMEANIRCIC % 72 ITHPCIO [H] Kz & SRV O {EH)
WXk TFELEHHT S, 2% Y, RCICIRCHPCIA EF#IZIEE LT\ 5 & &1, PRVNKAL T E—
MR 7200, RPVNE T TMPafRE 1272 > T D, @RISR - 72S/ICN DKL, 8 R B B R &
F (RHR) IZX 0K THA SN T, JRFFE2ZERBITES, Lo, HRHIHE CTRHROVEAR
VIBHEI NI Z L & RIREIROMEW TRHR2MES) L 2o 72,

HPCI & RICI IE3E1Z RPV &8ss (PCV) DJET)7 1.03MPa 2> 5 7.74MPa CTENMET 5 & 5 5%
FFER TV 5, HPCI OEKEEINIWIH RIS KIE TE D L )+ RiENE2F > Tnb, 2%V
TERGTE/KBEI T RCIC THHE 97 b2 HPCI TR 965 h VT %5, HEC HPCI DiE/KEES X RPV
DAKNLE 1 FEETHI 40m EH 825 DT, Al HPCI T FHHE D2 0 72> T D OEHITRE S
NTCWRNWE I TH D, 3 5HOEE. RCIC, HPCI #£1Z RPV ~DO/KJFITE KT Z > 7 (CST)
DG STV,

2-2 HPCI QO¥EHE
20113 H 1T HISBTITHE B LTs & & 35RO RMERITIELL L2y, ERERDO /YT U
— LK E DR IIER /S L TNz, % IEE16:03ICRCICE FH L7=®, oF v KirE

3



(TAF+5.653m) CRCICS H &S 1ET % L 2 THOE—F —BREI/ L7 RN U T, RPVEAN EH+25 2
EMHSRVMEEN L TRMLME T 5, ZOMKEEEA3HI12H 11:36 LTl LB X b5,
ZOLERERICL D2 TOZRAF—IIS/CITHE S5, L L, RHRBMEE Lo 72D T,
SICNDIRLE & =L E5- LT 72, Z ORCICIZ H 2 OFH TI12H11:36121F 1k L7z, EJREP O
BNEZ NS, TDO#%, RRVOENN LR L, KNAK FIC X W HPCIZNF12:35(2 F @hitddh L 7=@®,

W, RCIC NI AT PHEMENITEREL W= EZ b5, £ ZTRCIC DK 10 fEDHE
DD HPCI NEE) L7 Z &2 XY | ENEEET 2 EfiE— 2 —8#E5r (MOV)A &) & 20 ITTH
FELTZZ ST HmIcE 2 bub, RPV OKAAE < 725 C HPCL 23ME 1R LT H B L 7 3BV -
FFIC RS ENEESND, 2D HPCI & RCIC (2 &N TV 5 2L 7T EEE — X —BRE)
CHEEESND, ZO/NVTNE, BEMEE TS L Z OO L TNLE TEIET D, —#%IZ HPCI O %
—E MOV T IR AL T THY . FR FROKA ANV D & RE S EBEHOWEED
ML\, 2 —E oSV 7 NBIICEIEREIC -T2 b EX b5,

4R T L H T, HPCI EENEZIZ RPV OJENIFARITIE T L TW5D, Z OdRFETIL SRV 11 #)
IRV O T, HPCHTIER 2fFE 2 L TWRWnWeEEX bivd, DE Y, HPCIMEE) LA 71k %
RPV {HEAKICE W IKALS ESFT 5 & HPCLIZIEILT 23, 2L T IV F £ D TAEKIL SRV T
1$72 < HPCI O % — B R T S/ICICiii e & & 2 D L YRED KA T — & L E)T — X OFN T
x5,

Al L7 & 912, HPCLIX RPV & PCV D F17 1.03MPa LU F COEMEITZFINCTH D, miD T
%, HPCI BEMEERE TEIE L7z EHEESND 3 A 12 H 19:00 75 HPCI O3 FA Lz LK
E L7, F£72. (HTC Rep.28.1, 2013/05/09) TiL, RPV D7Z&XH HPCI O 7R > 7 % iyt L C CST IZ#E
ML EWIMREEEA LTz, ZORETIX, CST ITMEHETIHEREIND Z LD, BOHHE
HE®TIL, CST OVBEYHTHE SN TRV, E5HIT, 3 H 11 B 1235 BAEDOKNL & FRK VT
kA TONEREREZ RTIX 1 2232 &, HPCI EEFZ KM BZENOT, R 7D RPV
WK Z PG T DR ANSA FITZORKE L TEBY , ARR W T D52 ENTERNWI LR LN
VAR Y [

ZDOFJEEMRRT D202, A TIE, HPCI E R 7MEIE L EFRENS 3 A 12 H 19:00
P35, HPCI D% — B VRO /L7 BT & F T S/C AR 72 SAE LTz, Z ORGE
72E 1235 ICHPCI EF L7 TH X —E O SV TRV EFITR > TWe & T HRE &
FIELR, ZOLEXITIE, R ETMEEZ > THDDOTRPV KMITE FE2ET 5 Z 2D, KL
23 TAF X DK L TREMEIR L7z & & OIEYoKRARRUL S/IC THEET 5 DT, CST OiHEYkin® &
HAJE LR,

23 PCVADRTLAKR

TEPCO DicHEMEENC LD L. 3 SHIL SIC ~KETFEATHAT LA BHEZ 3 A 12 H 12:06 7
BEMLIZE LTS, ZORMORAT LA OFENEiL, F1HD TEPCO Fir i £ Ol 134 < Fldl
ENTWRD 5T, ZOAT LA ORI, FEH DD IR BUF SR RS ZODRIc w8 T
Bivd, TIVE T, TEPCO IZZ DA T LA ZFFk L TV TeDTEA D Iy, 2k 5K 4 D PCV
JEJIOFRT —Z IR END L DT, SIC AT LA EZEDG PCV OJETNI TRV D LD T, K
T TEPCO RCEUNFFHFAOH% B OB FAEOHREZEAH L. EFHT 4 — BRI E DA
T A WH EFEE LT EARE LT, BIE(HTC Rep.28.1,2013/05/09) Cl, FDEFEKENZND T, K

4



VTG OZEL[WIREARE Lo, IEFITEW 25560 S/IC A7 LA OKEX 53kg/s THY . +4
RENWO T IR BEDK PCV ITHEA S & LT,

TEPCO (LB E® | SICATF L A1Z3 A 12 H 12:06 (ZBItES L, 3 A 13 H 3:05 I2fE1LShi-, %
D[R] 5:08 [ ZFFBH SR 7:43 (245 1L L=, £72. DIW ~D AT LA HEIN SIC AT LA BMEIT 5
ERTODE 7:43 \ZBHAA S 8:40 (B L= & TV 5,

3. BITETILLEOHEH
3-1 MHFE@HETIL
Reactor Pressure Vessel (RPV)

Pressure Containment Vessel (PCV) Mgy Moy 1K, Vi [0

Mipey . M'oey (kg Veey (m’]
i Powy [P, Trpy [K, °C]
Pocy [P, Ty 1K, C] Ambient P, [Pa] RV RPV

AN VANVAVANAN

/ RPV Rupture
- r}?RPV [kg/s)
‘ ARPVEmZ]
_ Water Injection

Decay Heat

G_enerat|on . e ks
Qe W]

D/W Rupture r :
Mipcy [ka/s) lm v —_— To Vent Line
Apcy (m’] @ ‘i;

PCV Spra ) MO Valve

—
n;SPRAV tkg/s] ; \ AO Valve

Sea water

Immersion — He‘at Loss

QOUT [\N]
Suppression ~
charibelibic) [ - DN ® <_Condensate
Mac kel Torus Room _, ' " Storage Tank
o Ta A (s
HPCl Leak
RCIC or HPCI My eak [kg/s]

Fig. 2 Physical model of Unit 3 as of March 14, 2011, 12:00.
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Fig. 3 Phase equilibrium model of pressure vessels of Unit 3.
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Table 1 Specifications of Unit 3.

RPV Volume Vi, 414.6 m’
PCV Volume V,, 10380 m’
RPV Cross-section 24.6 m*
Decay Heat Qpc [W] Eq. 3)
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Table 2 Initial conditions and heat transfer parameters.

Initial Time 2011/3/11
16:
55
RPV Pressure ppey 7.35 MPa
PCV Pressure pgpy 0.145 MPa
RPV Water M ', 317.1 ton
RPV Water Level 4.02 m
S/C Water M ', 2980 ton
S/C Water T',, 37 C
Torus Room M 1000 ton
Torus Room T, 10 C
Heat Exchange Area A 1200 m?
Over All Heat Transfer Coefficient 85 W/(m**K)
I‘(TORUS
CST & FE Water 7 C
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Table 3 List of events occurred in Unit 2 and accident scenario.

Time Facts Remarks Scenario Parameters
1 3/11 14:47 | Earthquake, Succeed in Scrum
2 15:06 | RCIC Manual Start, Stop,
Start, Stop - --
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4 16:55 | RCIC Operating Simulation Start Initial Conditions; Table 2

5 3/12 11:36 | RCIC Stop

6 12:06 | S/C D/W Spray Start Mepray =35 kg/s

7 13:35 | HPCI Start MOV Open dype; =6.5cm, RPV Steam to
S/C

8 18:30 | HPCI Stop MOV Open dype; =9.0cm, RPV Steam to
S/C




9 23:40 | RPVTAF O m

10 | 3/13 02:42 | HPCI Manual Stop MOV Close dypey =0

11 03:05 | S/C D/W Spray Stop
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18 09:28 | Water Injection to RPV m; =8 kg/s
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Fig. 4 Accident analysis of vessel pressures based on the scenario of Table 3, and comparison with measured

pressure data.
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Fig. 5 Accident analysis of water level of RPV based on the scenario of Table 3, and comparison with

measured data and the previous estimation.
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Fig. 6 Accident analysis of RPV pressure based on the scenario that HPCI was working until 2:42 13/3, and
(M

comparison with measured data, the present scenario and the TPCO’s estimation"".
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Fig. 7 Accident analysis of D/W pressure based on the scenario that HPCI was working until 2:42 13/3, and
comparison with measured data, the present scenario and the TPCO’s estimation'”.
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Fig. 8 Accident analysis of water level in RPV on the scenario that HPCI was working until 2:42 13/3, and
(M

comparison with measured data, the present scenario and the TPCO’s estimation"".
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