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* Data/Figures come from Japanese government presentation at the IAEA meetings
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1. M= : Mark 1 BWR
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1. ME: EF X

o X|Xl =HAHA|ZF: 2011. 3. 11. 14:46 JST

e XX 72 :9.0 Mw

« ZXIQ:38°6""'N, 142°51"'E, 24km in depth

« EX|:0.33g ~ 0.56g peak horizontal acc.(measured)
0.46g ~ 0.50g basic ground motion (JEAG4601)
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1. &2 : ES 3 X| Xl 2AL}0O]

o HIAM A|ZF:2011.03.11. 15:41 JST
e =0|:14m O|AF (AA|I7|F= 5.7 m)

4 to 5 m inundation height across the ocean side of
main structures area (reactor and turbine buildings).

P ]

Fig. : Tsunami approaches to the Fukushima NPP site
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- XIS ALS
L ME : Al A= o3
Unit | Model Power Commercial | Reactor after | Emergency DGs
(Mwe/Mwth | operation earthquake* after tsunami
)
1 BWR-3 | 460/1380 1970 Automatic 2/2 damaged
F Mark I shutdown
u 2 BWR-4 | 784/2381 1973 Automatic 2/2 damaged
k Mark I shutdown
u 3 BWR-4 | 784/2381 1974 Automatic 2/2 damaged
S Mark I shutdown
h 4 BWR-4 | 784/2381 1978 Refueling 2/2 damaged
i Mark 1 outage
m 5 BWR-4 | 784/2381 1977 Refueling 2/2 damaged
a Mark 1 outage
(1) 6 BWR-5 | 1100/3293 1979 Refueling 2/3 damaged
Mark II outage 1/3 survived
Fukushima | BWR-5 | 1100/3293 | 1981 - 1986 | Automatic Survived
(I 1-4 Mark II X 4 shutdown
* Automatic shutdown: 0.14g horizontally, 0.10g vertically
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2. AlD A} X7 =AH

Grid Line
Mote:
-All operating units when_ earthquake
dﬁ:md were automatically shut @ Loas of afisiin -
-Emergency DIGs have worked due to the Eﬂfthquﬂkﬂ
properly until the Tsunami attack.
Tsunami (estimated more than 10m) Reactor
. Buildin
Turbine g
Building

o N
N o &
™ \

2VAY
& DVG Inoperable due to Tsunami flood

IO+@ =+ Station Black Out
All Motor Operated pumps (including ECCS
pumps) became inoperable
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2. At A} F2 EHA|

Automatic shutdown + Loss of offsite power : Earthquake
v

Station blackout + Loss of cooling system: Tsunami

A 4

Failure of Water injection into the reactor by non-electrical system™

Core boiledfoff and uncovered
Abnormal pressure increase ot‘ Primary Containment Vessel (PCV)
PCvaent
Hydrogen explosionsjin the reactor building

Water injection into the reactor via fire protection line

* Unit 1 : Isolation condenser, High Pressure Coolant Injection
Unit 2, 3 : Reactor Core Isolation Cooling, High Pressure Core Injection
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1} : Unit 1 &%

2. Al 4
Reactor Bldg. HPCI —
Sea water injection to the
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2. At A1} H| A FR+ o4
. H|AZQUS AHMA|ZH
~137|: Ha|247] 7|SAH 0| 2HA(3.11 15:302),0|=
NOHHZIAFOA & 85(3.11. 16:36) Off [} H|AHFQ
2 AMAL B4321(3.12. 20:22) - 27A| 7t
—257| : X2 L A AR|HZHAHE K| A|F(3.14. 13:25)
H u|u=<0M AFAL 0|o 8432 (3.14. 16:34), 1 ¢
A AZQIAES AL HA| - 3A|7F
URI S A U LA ST DA T E
AL 0|2 Bjj7|

- 337|:
XA (3.13. 05:10) % F H|M=<g;_¢_
LHZk4 201(3.13. 11:55) - 7A|Zt

o1

40t 0

el =Z7|
X2 A
Azt

(Isolation Condenser),
2| A S (Reactor Core Isolation Cooling)

A S (High Pressure Coolant Injection)
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2. At Al - Metal Water Reaction

1975 °C +=—

Melting of oxygen-stabilized a-Zr(O) x

1760 °C +=

. . Start of UO, dissolution by
Melting of as-received | moften zry —» formation
realoy-4 (21y) of metalic (U, Zr, O) melt

1450 °C =
1300 °C +=—

Melting of stainless steel or Inconel T

Eutectic interactions of Zry with S R
stainless steel and Inconel ‘Start of rapid Zry oxidation

....................................................

1200 °C T

e i —

1130 °C +=—

~ 940 °C +=+—

by H,O —= uncontrolled

B.C/Fe eutectics ‘temperature escalation

FDrmatiDn Df quUid U as 3 result .....................................................
of UO,/Zry interactions

Formation of first Fe/Zr and Ni/Zr eutectics

~ 800 °C +=—

Melting of (Ag, In, Cd) alloy
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Al A1} ;. Hydrogen Explosion

— Containment flange or airlock
— Vent line — Standby Gas Treatment System — Reactor building
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/4 . £ S ol LHZF AFAI
2. At Z3t: ArERMAR E4 g2
(=) [=X<) 2= A L3
. HEI| ABSHAR £M TH5Y
AL L - X HF o A O r Y
>z e 54 = FE0 ot =2 X3t
= . . e~ AL o
> THEEBTL 2 Unit 4 AFR SR 24 2
Unitl | Unit2 | Unit3 | Unit4 | Unit5 | Unit 6
Number of FA 400 548 548 . 548 764
in the core
Number of spent FA 292 587 514 1331 946 876
in the spent fuel pool
Number of new FA 100 28 52 204 48 64
in the spent fuel pool
Pool Water Volume (m3) | 1020 | 1425 | 1425 | 1425 1425 | 1497
Most recent 2010. 2010. 2010. 2010. 2011. 2010.
FA Additions Mar. Sep. Jun. Nov. Jan. Aug.

*FA : Fuel Assembly
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[st Stage] Sea water injection

—O—

Sea water

N

Water

SFP

N

Spray from

the ground by Self
Defense Force and

Fire Department

Sampling of SFP water

Analysis resuit of water in the SFP of Unit 4
(Date of Collection 4/12)

Filtrate Tank

2

Reservoir
tank

Water spray

pump truck

using concrete

Detected
Nuclides

Half life

Density
(Bgfcm?)

Cesium 134

Approx. 2 Years

Cesium 137

Approx. 30 Years

lodine 131

Approx. B Days
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Video still




2. AbD ADp: Zts 7| ST A
Unit 1 Unit 2 Unit 3 Unit 4
Core Integrity Damage Damage Damage -
Reactor Vessel | Damage and Unknown Unknown No damage
integrity leakage
Containment Damage and Damage and No damage No damage
Vessel Integrity leakage leakage
estimated suspected
Spent Fuel Pool | - Unknown - Unknown -Damage - Some fuels
-Fuel Status | - Water spray - Water suspected may have
-Cooling injection -Water spray been damaged
Method and injection | - Water spray
and injection
Turbine Contaminated | Contaminated | Contaminated | Seawater in the
Building water water water basement
Ref. : JAIF

SZAN0FAE AHDS WEN A - S=2JXSEE S S22 (2011.5.26) 17




[—

- H = X1
Al i) UAESEEH T8
Radiological Release (Bq)
Fukushima Dai-ichi
(assumed amount) Chernobyl
NISA's NSC's (reference)
estimation estimation
I-131 1.3 x 1017 1.5 x 1077 1.8 x 1018
Cs-137 6.1 x 1015 1.3 x 1016 8.5 x 1016
(I-131 eq.)* (2.4 x 1017) (5.2 x 1017) (3.4 x 1017)
Total 3.7 x 1077 6.7 x 1017 5.2 x 1018

NISA’s estimation based on accident analysis

1.
2. NSC’'s estimation based on backward calculation of monitoring data

2 (2011.5.26)
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2. At A} H| A S

« WAMAESE WS 20 m2f 270+Y 24
- At 2 Qlet AZFF=H M EF 20mSv 0f & x| =01
274
« A[ZHCHE 271 S CH ]
—3.11 21:23 3km O|L} =TI 27|
— 3.12 05:54 10km O|LH =91 A7
— 3.12 18:25 20Km O|L} =91 A7}
~ 3.1511:00 20~30km 2L} CHxj
- TYE AHF o4
— 30kmLl 149+, 20kmLl 827X o

SZAN0FAE AHDS WEN A - S=2JXSEE S S22 (2011.5.26)



2. Al A1} : 3|8 =X

Cooling

Injection into R f
RPV/SFP P -

e Prevention of Power Supply
Reactor Building| H2 Explosion Offsite Power

Tororororo] N2 Injection
into PCV L

Prevention of

Radioactivity
Diffusion
Sea and Air

VT

i=r YE"

Trench

Turbine Building

Water Inventory Control
Temporary Storage etc.

Prevention of
Contaminated Water Spill
Plugging Crack
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Historical Large Scale Tsunamis in East Japan

Y,
==t Magnitude Height of Tsunami

Casualty

2011 March 11

M 9.0 i _ L .
East Japan 2011 . 15 m (*2) at Fukushima Daiichi NPP Site

Mw 9.0 (*1)
Earthquake
1960 Chilean 1960 M 9.5 Maximum 6 m
Tsunami 142 Mw 9.5
1933 Showa 1933 M 8.0 .
Sanriku Tsunami 3,000 Mw 8.4 Ll bel
1896 Meiji 1896 M 8.5 4 m at Erimomisaki, 3 m it Hachinul:*ie,S.‘l.mat
PR _ e e Obagawa, 8.2 — 21.9 m (*3) at Sanriku Kaigan,
sl fsunami ! we 38.2 m (*3) at Ayasato Bay

1611 Keicho 1611

MBE.1 15m—20
Tsunami >4,783 m m

896 Recent researches indicate a large scale tsunami
Jogan Earthquake 1.000 M 8.3~8.6 occurred at the area including Miyagi and Fukushima.
and Tsunami ' : : “Jogan tsunami inundated ~3 km far from the past
drowned shoreline.”

Note(*1): Mw: Moment Magnitude. Note(*2): Highest level of immersed water above sea level.
Note(*3): Height of highest water reached point above sea level

SZAN0FAE AHDS WEN A - S=2JXSEE S S22 (2011.5.26) 23



3. i Z : HHAXMRAA S
o Xl= [ljH]| H{IMAMAHAA S M2 74M
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| Fukushima Daiichi I !D[:eaarr:“_?lﬂi e
: Inundation height e
Safdty measurds has apx. O.P. +14-15m Reactor building
Assumed highest ta%n against'S.7m
tsunami water level unami height _ -
DOP. +5.7m Site level | Ei{lgl Turbine building
OP. +4m |
Base level e Si

OP.Om ~ OP +10m —

Unitg 1-4*

breakwater s at

Water intake

Fukushima Daini

{ i
: Ocean-side __,

Turbine building

Fukushima |1, 2 &7 AAL}0O] m|ol H]

* Site level on Units S and 6 is O.P. +13m

Reactor building

: area Main building area
P Inundation height apx. O.P. +14-15m
assumed highes : ;
tsunami water level _Safcly Measures has taken | ¢
0P +57m against 5.7m Tsunami height | !
Site level Heat exchanger build
OF. +4mx gj -L
Bmclevel "
O.P.0Om

‘Water intake
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