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Time series evaluation on Fukushima Daiichi NPP units 1/2/3
from Tohoku - Pacific Ocean Earthquake to the tsunami invasion(2)
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The Fukushima Daiichi Nuclear Power Plant units 1, 2, and 3 were evaluated to determine whether their
safety functions were effective. These units, which were under operation when the Tohoku - Pacific
Ocean Earthquake occurred at 14:46 JST on March 11, 2011, were analyzed via a time series evaluation
from the time the earthquake occurred to the subsequent tsunami attack. The cooling function of each unit
was analyzed and the results show that the cooling functions were effective during the evaluation period.
In the first paper of this series, we proved that the stop and barrier functions were effective prior to the
tsunami attack. Both papers show that the safety functions were effective until the tsunami attack.

Keywords: Fukushima-Daiichi NPP, Tohoku - Pacific Ocean Earthquake, tsunami, time series evaluation,
safety function evaluation, stop function, cooling function, barrier function
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Fig.1 The Cooling method when MSIVs were closed(1F-1)
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Fig.2 The Cooling method when MSIVs were closed(1F-2,3)
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Fig.3 The important parameters for cooling function during the period from the earthquake to the tsunami at 1F-1
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Fig.4 The important parameters for cooling function during the period from the earthquake to the tsunami at 1F-2
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Fig.5 The important parameters for cooling function during the period from the earthquake to the tsunami at 1F-3

75




RE% Vol 12, No.4 (2014)

T-ODOBER RSN Q=2 & JRFAAIE RCIC
DIEFEANZE VRN TNAZ EEL Y MRS AOE
FEE ORI MSIV 23EH L T A5 0@ OmnA)
WL Tdoo 12 L HIETTE B,

PLEDOSHEH L D RO Z & AV LT,

(DIF-1, 1F-2, 1F-3 & & HEEF A7) HHEECKIR £ T, MSIV
PASHIRELZ R 7 T DR E S 2 TR EA S LT D
ZE. FRZOMOT T hNT A=FOHERBIT
T BEREAMERITHERE L TV A Z LB RLTVNA D
ERVHERIZER D nod) BRI 258037
STz LHErTE 2,

7B, HREIRER T IIREICT 2 5 HGH
& - WREEES (BUFSSGH) . RIS O RE
ZES (RMEFMGH) . FOES) @SR FE
WEE OREREHRE) . BULEImER T3 EE
Wit ZE B (EaSsGH) Ol & ARHmORs w2
g U, LIRS L 912, ERFHERIMIARE
& HFFEEOFER TH D08, AFHED X 5 12 HFED
T e [Rl— R 25 o COFHI A ThiL T e
VY, BT — 4 T T Al Fiih o & CEE
T ENEETHLI LEERLTND,
- BUFSGRIE ST, oI BERBICRE L7, 9F
KSR 1C) . R TFRRRERAEER, SEEAR
FOFERMPEIRI AT LTV D, 772 |k
DR & DHRERERI L, MESEA D KD
PRARIEIX o T & LTIV [16], ARHI & [RIER7 2%
MREFCND, LLARRE, O TIE
N T o=l P ADITHH LY A b, ISR
FAEED 7T 7 Gkt OT ¥ — M 2O L OMED
NTERY | FEfhZ At CORERIE STV,
- RIFFSEREE ST, Mo RREICBA L T, IC
F721F RCIC BEWELTZZ L, %77 hORfE
— b7 ORI W B DR A D D
HT[17]. AR SN T OBAREZTREAIZ R N,
FERACREE TR, I HEREIC R T 5 b D &
LT, “BEME I DHEEEDR E CoBhE” Oitfk
NdD, ZZ T 1F-1 O IC OEWRRI, 1E-2/3 D
SRV (2 L DJFFJFHilE & RCIC |2 X 2 KGLHlE
PEFEREE LT bz 2 EARE SN TV D88
[18] . ZDIHLE U CHEH SR E T — & 5T

76

Pty — NEZOFEEHEH LTI Y, RGO X
9 \Z[R Ul CEU 3 2 F DOfGRI T S TuvieLy,
- EEFHEIHREE T, /IO LOCA O RTREM T
FETERU19]E LTWDD, MR ERE S OfifsT
SEDN D DO RIREME IO T/ S,
QHIEN B EE SRS CORERYIRHE (20 1) KON (£
0 2) D5IHT T & HIERFE A HHEROREE E T,
RIESHEDHATH S “ILDD” G0 “Uhah5”
FEREICE L CROFDN DD T,
- KT7T v MIHERNEEROE B CTRFIFA 7 7 A
LTEY, FRFHEFERIELEL TS,
« KTT 2 N CIRPAFRANC M ERRBRIIIEF D G
IZE VIR ST,
- BT FT MSIV IZHBIAL TWA23, R
MSIV FRBREREOEIFNIER L7 2 L TH Y . FE
(- UINHVKDNRH T 5% MSIV 2 PgH L7213 4uL
72 B TRUNREEN A U= bl Clden -7z,
BT T MT, BRI E 1T D E T, MSIV
PAREL @R & G D FIATHIE S AU Tu v,
« 1F-1 TIC BWERRZJRTHRET) (= RBHEBHIRE)
DIACFEDRRE Do 72h3, 1C I KL D FRENFTREGFHN
DEFTHY . —IRMAVKOIFRE L2 > 72 &
Wrcx s,
- KTT v N ORISR RO A T B E
TIHESPEEHER L TR Y . MMASSTEN O RO
FHERNE RTA T /vy —T—IMEIE U TR g
WNOWBEN EF L7 Z ERFERTH T AT
Do
D XKD HERNEHER ) O RO RO R A
ZUDATETIE, &7 T hed “IhdD” ‘B
“CHIAD D" HEREITHERF SN TR, HIEIZ X VR T
NNLEADF L RIFT X 5 72 B RIIIAE L Qe
ST LHErcE B,

SEH

(PR RS ZSEM B “REE R REITE 1
T~ 3 SHEOHIED O ERERIE E TOREREIFE
fli (2D 1)”, A%, Vol12, No2, pp.84-93(2013)

[2] FRUES AR IR 3T 2 FaA - e

“BofEEE" (2012)

3] WS e EIR I ET AR RS EaE
RS (2012)

[4127% TR 1]: p.84 72 134T H-p.85 /2 11 17H

=
B



Fhlian X — IR T UFEBIE 1 5~ 5 3 5RO 5 IR IEE TORFERITM (€0 2))

[5] HORE A AT AT HE S AR oD
tEEFE RIS EN T v T — 2z on T
(http://www.tepco.co.jp/nu/fukushima-np/index10-j.html &

D HEY o a— RAMRE T D, 728, RERNIITEEDMS

WTUWVeW b, SIHERNE, ERECT T Ml Y

rm— RLizpdf 7 7 A VOEETRT, CAIFRL))
OLLTOEFT 3. EAsiasET—5 O7 7

— LB A= 1 B OROEFTEEH,
JRTIFAYZ T MEEB p4 FnD 2317H
c H—EUAREIR NY 7 p5 B 321TH, p8
75 28,32, 3417H
- 1C RHREEIERL < p7 225 39TH
- 1D RESREEIEEER: @ p7 oD 71TH
*MSIVIHI R Y w7 A2 - p.7 T35 311TH
QLITFOfEEIT 6. BEBRGEieEE T — ¥
B OO,
- APRMA :p2 — &K LDIT 7
- TARKE A TR pd6 —F LT T
- TREE Bt pa6 ENB 2 /BAD ST 7
- IREE CiftEz pd6 ENB3F/RAD ST 7
- THREE D i pd6 LB 4a/BAD ST
JEFARES: BT p35S B 2 /RED ST 7 ik
X “2. Fry—F 15 ©p3
< IC-A HAF3A:p19 EB3FRHD T~
«IC-B 107 3B: p20 LB 3&EHD T T~
JEFHEANL: AT p8 —F LD ST T, T2,
Fy—h 158 Op3, 7k, BrEIERBUKAL
Fh B HIEHOKNIE CTH DY, T — RO
BOKMEHIFERE BB R & 7220 | 20D
BB & e > Th 0 | HEEEI 0 o v REEAR
HIRfE7 23553738 5 DT, [RIEOH R &~ ek
PrEtAfEH,

[6] & 3CHN[1]: p.88  Fig.12

[7] OB RS “WER TSR EE
p.85 1575 3547H(2012)

[8] HULE A S “REE R 1 ERRIE R AT
HEEE (1 BAAsEAR k14454 ABIE)” p.8-6-6 (1997)

[9] American Nuclear Society: “Decay heat power in light
water reactors” , ANSI/ANS-5.1 (2005)

[10] TVL gk, Z=EMK E - MR, T2 3% %
556 1138 AT DI AR KR DBRENGE IR Hi”,
HABE - 55 17 [ ) - =L —fdfr s ARy
7 A, f&, 2012.6.22, p.1 Fig.1

[m=

1 =

77

[11] & 3CR3]:p.13 T 15226 F 1147H (2012)

[12] I 5 IR AT WAy Bl
Wb U — 7 CERF DRI & MW ZR OS] + i
FEDFRHTIZOUVNT (2) MELCOR =2— RIZ X DA
FROHES)  REEfRAT |, FOET) BR) mESE R
JIFEEFTFMUEIT 2T — 27 v a v 7, HUR,
2012.7.23, pp.9-10(2012)

[13] 2B 3CARS]: 6. IMEBIESGIEREE T — 5 2 S
DROEFTE 7 Z 7\ fFEH

- 2C RHEIETE S p.13 — & LD T~
- 2D RHREEIES p.13 BB 2 /RO T 7
- MSIVAlle Y > 7 N U »7’DC : pl17 bt 23
EloYa v
- APRMA:p.l —& DI 77
- THRKE A TR p I8 K EDSTT
- FARKE B p18 LS 2/ED ST
- FAREE C ik p18 BB 3F/EDS T
- IFREE D iR p18 Fnb 4FZRDIS T T
 FAAES): BE T p s BB 2 BADS T T,
Yt p33 b6 2FKBDI T
- SRV F Bif: gifdp.16 LB 4FZEHD ST 7, #-
IEp34 Eb4F/EDS T
*RHR R 7 A EEH: firLp8 —&F LD/ 77, %
Yt p26 —F LD 77
‘RHR 7R 7 C il girfidp8 b3 F/EDT T
7, BT p26 b 3FBDT T T
JEIFANL: BT p3 BB 2F/EHD ST 7, #Y-
Ep2l s 2F/ED ST 7
“RCIC Viif: AL pl0 —& L7 Z 7, %3 p28
—Ktnrso
[14] ZE 3RS 77 7VERUCHE L& & LA RIS
Y
OLLFOEFT 3. EAmasEr—4 O7 7
— LG A 3= 3 OIROEFTEAER],
R AY T MEFB:p3 Eb 54TH
s A—EFENY 7T S 131TH,
p.10 5 84TH
*3C RERFEIETE: p.10 E205 3047H, p11 b2 20
1TH
- 3D FEREEIEFER: p.A1 R85 184THp.13 ED 6
1TH
- MSIV e >y 7 R Y > 7 DCip.d2 DT 71T
H



RE% Vol 12, No.4 (2014)

*SRV C B:p.14 25 4, 10, F25 20, 1117H,p.15
2B 11, 19, A6 64TH, pl6 b 1, 29,
35, F25997H. pl17 Einn 1, 13, 16, b
30, 28, 217H. pl18 En3529, Tk 21, 1347
H. pl9DENS1, 4, 18, 22, Fhnb 32, 25,
14, 917H, p20 £ 4, 7, 20, 24, 32, b
27, 15, 747H, p2l k258, 11, 26, 28, T
528, 22, 10, 117H,p22 k2513, 17, 30, 34,
Trb 12, 947Hp23 FA5 10, 20, b 21,
1297H,p24 2256, 1317Hp25 B9, 1247
H,p26 I/ 522, 1717H,p27 F735 17,917H, p.28
259, 1017H,p29 T2°5 17, 1617H,p30 T
M5 17, 11417H,p31 2519, 2197H,p32 £
519, 2517H,p.33 T225 22, 2117H,p38 TibH
14, 947H,p39 F/5 11, 1017H, p40 Fnb 13,

* RCIC #oi#h: p.22 E25 3647H,p37 Eovb 21TH

@UUTDfE13 6. WIEHRSRREERET—2 3 &

B OO,

AR pl — B/ T DT T

- FFREIERA, B, C, D:pl0D 45D T 7
*SRV GB:p2—&FFDIZ~7

*RHR AR 7 A ELd: p7 —& L7 7

*RHR N7 B il p8 —&K L7 T~

*RHR A7 C sl p7 B 2FHD T Z 7
*RHR AR 7' D il p8 LH 2 ZEHDO ST~

@UTFDEFIZ “2. Fr—h 3 5 OROEHT

Z A,
JRTFFIES (EIEBISGURAEE O RIE) 1p.16
« J PSRN pp.3-5
« RCIC i pp.36-42

11TH,p4l T225 17, 161TH,p42 Er59, 11
17H,p43 E 67, 1417H,p44 E5 10, 1417

[15] 2% Ck[1]: p.87 Fig.10,p.88 Fig.13
[16] ZECHk2): AR pp30-32, pp35-36, pp.39- 40

H,p45 722510, 1497H,p46 L2510, 13, F (2012)
7625, 201TH,pd7 b2 12, 17, Thb 24, [17] fEERSE oI By A - BRERE
1517H, p48 122529, T725 2547H,p.50 T2 5 pp.22-24(2012)

81TH,p.56 £ 5 44TH, p.60 T705 141TH, p.6l
T 109TH,p62 F225 19, 17, 16, 154TH

[18] Z&3TEK7]: pp.84-90(2012)
[19] 2% 3TN 7]: pp.234-235(2012)
(Fpk254-5 H 13 H)

78





