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Table 1 Nuclear Power Stations MNuclear Reactors near Epicenter of
the Earthquake
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Onagawa

une1 | 524 MW | 1084 o o
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| unk3 | BIEMW | 202 [+] [+]
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Unit 1 450 W - [¢]

Unit 784 W 1974~ [¢]

Unit 3 784 W 1976~ (¢}

Unit 4 784 MW 1678

Unit § T84 MW 1878 Pariodical inspection [+]

Unk & 1,100 MW 1918 o
Fukushima Dai-ni

Unit 1 1,100 MW 1= =] o]

Unit 2 1,100 MW 184 [s] [s]

Unit 3 1,100 MW 1 [+] o
1 Unit 4 1,100 MW 1687 [+] (=]
[Tokai Dai-ni

une1 | 1io0mw 1978~ [s] Q

3 Op. s : Operation starting year

Table 2 Generation Facilities at the Fukushima Daiichi NPS

Unit 1 |Unit 2| Unit 3|Unit4|Unit5| Unité

Electric output (MW) 460 | 784 | 784 | 784 | 784 | 1100

Operation starting year 1971 | 1974 | 1976 | 1978 | 1978 1979

Reactor model BWR3 BWR4 BWRS5
LCV model Mark-1 Mark-2
Number of fuel assemblies

l].n the core 400 | 548 | 548 | 548 | 548 | 764

Cited from Japanese government report to IAEA, June 7

Table 3-1 Sequence at Fukushima Daiichi Unit 1

After earthquake at 14:46 and Tsunami at around 15:40
Loss of all electric power
Isclation condenser was stopped at the attack of Tsunami.
Loss of cooling water for reactor fuels (14 hours with no cooling)
Loss of all terminal heat sink

Nuclear fuels are estimated to start melting at 17:00. (one hour and 20
min. later of the Tsunami attack.)
Melted fuel moved to the bottom of reactor vessel and possibly some
of the fuels dropped on the dry well floor.

Hydrogen generated by the Zirconium—-Water reaction.
Containment Pressure increased.

Wet well venting at 14:30 on March 12, and hydrogen explosion at 15:36
on March 12. Destruction of reactor building

by H. Nariai, Univ. Tsukuba

Table 3-2 Sequence at Fukushima Daiichi Unit 2

After earthguake at 14:46 and Tsunami at around 15:40
Loss of all electric power
RCIC was continued to inject the water to the fuel.
Loss of all terminal heat sink: feed and bleed operation
RCIC stopped at 13:25 on March 14. (Loss of cooling water
for 6 hour and 30min., until sea water injected.)
Muclear fuels are estimated to start melting at 18:00 on
March 14. Melted fuel moved to the bottom of reactor vessel.
Containment pressure increased. Wet well venting at 11:00 on
March 13.
Sound of explosion in the torus room of containment vessel
at 6:00 on March 15. No visible damage for reactor building.

by H. Nariai, Univ. Tsukuba




REIZ 725,

2. 3 BHBEHEHRORSI

Table 3-3 Sequence at Fukushima Daiichi Unit 3

After earthquake at 14:46 and Tsunami at around 15:40

Loss of all electric power

RCIC was started to inject the water at 16:03 on March 11.
Loss of all terminal heat sink: feed and bleed operation

RCIC stopped at 11:36 on March 12. HPIC started at 12:35 on
March 12 and stopped at 2:42 on March 13. (Loss of cooling
water for 6 hour and 40 min., until sea water injected.)
Muclear fuels are estimated to start melting at 8:00 on March
13. Melted fuel moved to the bottom of reactor vessel.

Wet well venting at 5:20 on March 14, and hydrogen explosion
at 11:01 on March 14. Destruction of reactor building

by H. Nariai, Univ. Tsukuba
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Fig. 2 Gamma dose rates in Fukushima Prefecture
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Table 6 Case study of power source, electric power cost
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85%D e, T OERIERELIL 470TWh || 3 |270|580 | 80 | 70 [1000| 108 | 430
k fcﬁ D . /i\‘%jj 118OTWh D 40%6:77’£O 4 150 | 700 80 70 1000 114 510
- o 5 150 | 570 80 200 | 1000 12.9 420
TWe (N=2F7—2R), ZOFHHNRED || 6 | | 0|85 | 80 | 70 |io00| 123 | 620
. 7 0 730 80 190 1000 13.6 540
KON EDLDLNE 8 OD —AIZDONT 8 0| 570 | 80 | 350 |1000| 155 | 420
P = E. 2 S . 9 0 260 80 660 1000 19.2 210
ﬂ:_‘AEExjj% k COZ *jkmi%ﬁ‘ﬂj Lf;o %O) Electric power c.ostsv.ler.e calculated based on costs of NP, TP, HP and PV of 5.9, 11.4, 11.9
ff‘é‘:% % Table 6 c:%‘j‘o and 23 yen/kWh, respectively Base Case: Planned for 2020 in 2009

2020 FORERIIN—A T —ALFE UGG (F—A 1, 2) LZ XD 15%HITE L 7-
1000TWh (77— R 3—=8) 1243 F 7=, JRFJIFIZOWTIEZE D FHF % 40 4, 304, 0 (&
BE) Lz (r—A2-8), FAEFMRETRLET—_—RA7—2Z L1 10—290TWh O#iJH T
WnXw7-Ga %% E Lz (5—A3-8),

I 15%HIK L7277 — A & AT D134 BEOHIE I EN CTOHEERR I AL L
FEBEEEB LD TH D, AHEITEL DR IREFTOEILOT-DIEE RN L,
BIREDORN CTEWE 282 TR E N ENOB IR E N LEL S T,

KHOBFEHGIRCHFECOMEEFICLY, BEIOZWE X ICBENLIENFEHAEZEOY
— 7% 20%LL EHIE L, BAafEE LT, X—X 7 — X4 )& 1180TWh O
85% C& % 1000TWh (28 &7 — & 3 Tid, Z D4 % i+ F1E 1 OFHHED B
Z LG\ 290 TWh (389 GW) W NEIIOEEE 70D, ZO X IR+ 115 E
RAHRE S 2 389 GW IZ FIF T h., IR D D CO BEHEIZFHMIME (420Mt) ST LAY
FALTHD, COHEHEAZBMSED 2 Ll EDITRFIRERZMD SED 1T
Z DWW AR XL X —CTRET 50, KIIFEEFTIC CO BT » PR & AT A
(CCS) ZAMIIE I B2V, T 2 TIHSE T RERETEMH LA~ DU LN E. Fffr AR
EZ T, BAEAMREDZ LY —L LTPVICE DA IR LT,

Table 6 75 BLUZJR 1 /1P % 40 F-OFHFMmTIEILT H & BYIOFHE THDHX—R 7 —
ANTHATHEM OB E D 1.1 KM, CO HEHH&EDS 140MLEEINT 5, L2 LEIEIC LY
VB REAZW O L ENEIL 0.8 JKMHA L, CO PEH &L 10Mt LAME X 7avy (Fr—
A 3), JRFINFOFHFME I FLTHE, BHEOWDD 0.2 JKMH, CO, HEHEIT 90Mt
W& 7e s, R REEFEL LT COHEHEEZN—A 7 —X LRI CIZT HIZIZ PV &
320TWh (320GW) (ZERER 63, EHE D 39 kM & K& <HIT 5%,

Table 6 IR L7727 —ARZDOHFMD EDA T a U BBRSNOKE IR EE NI
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RO LN BRF T ER E DT DHNTH D, ERDOKREBIIEATIFEEOWRIFIE %
BERIZFHESG LTI EWNIEDTHD, oL, THUTWVDFETIZEDL WV EED
TP OWTOEENL S D TIER, BFT AR IIEENOLREE, [FROLEIE
{EHESEFTREM: . DO STHBE AT CORISRIIT & 9 20 AR 72 UREIRIE B H T
< %,

BAEDIRWM T 7 — A 3 2 FLIIRFT 2D TIT< 2 EMBLER & Bbi s,

5 £L¥

REK, EUT LD NPS Fl, BUHRETG R, A% OEPFIZ OV TR,

AEIORBERTAMITEED Z L 25T, BEMSRICE bbid 2 ENRKE
IZHE OO ERWES &,

ANFHEENZMZEOBIIOIR L L TRELFNIZM T COPEHED DI WE T %25 2
Tz, UL, REKBOAIIRFIIFERGE 2 S8 TT< 2 EBRREHDE
ROBEMIZ/2 T, COPEHEZHINTE 2ERE L THAEMEENDOEAZ ZNET
PLEOBE CEAT 2 MR TE 72,
BrlIINETHERTLETEREEZD LD LB X TEN, KEKLD NPS O
XV Z2DEZITEDST-, WERLEITENMGENRET D & THRINTN,
EemEidEm O BB 2T L, [TE LR 72720 P RICE TSR -T2, £12, B x
FESCIEFIC M EEMOEE L2 CH LVEIXNHTE, Z0XEH =R, BE
IR HT LUVMIE 2 R LIS N E iz 2 LIRS R A RT3 L 72 5,
ZDX I RBADOTTIEROBIFEZE 2 D202 DONDIr —ARET 4 —ZiTo 7=,
JR 1B NEEZWS LTH, COPEHEITHIINEd, BRFML2AHLDRNELH Y
S5 Enbhol,
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