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Fukushima Dai-ichi Nuclear
Power Station Accident
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Introduction

Over 35 Years in the Nuclear Power Industry
MS Nuclear, BS Mechanical, BS Industrial
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Ked at a BWR Nuclear Power Station for 9 years.
ponsible for fuel, safety analyses and PRA.

ponsible for the Nuclear Steam Supply Systems

Technical Support Manager for Emergency Response
Organization.

Supported the Nuclear Regulatory Commission (NRC)
In reviewing Nuclear Power Plant Safety Systems.
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" The Fukushima Daiichi
Accident

1.Plant Designs
2.What Happened?
3.Accident Progression
4.Spent fuel pools
5.Radiological releases
6.Impact on US
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PWRc Pressurized Water Reactor
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72 fuel rods are
bundled with
tie plates and
spacers. >

Boiling Water
Reactor
BWR
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' Top tie plate

Fuel Assembly (9 x 9 type)

Weight: Approx. 300 kg

< A metal pipe
contains 350
pellets with both
ends plugged.
Those pellets are
fixed with springs.

>
Approxlcm

A Uranium powder
is baked into the
pellet formin a
cylindrical shape.
About eight grams
of the pellet can
produce
electricity by that
could support a
normal household
life for eight
months.



Shield Wall

Reactor Vessel Wall

Fuel Rod

Moderator (Water)



Nuclear Chain Reaction

Q incident neutron +
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Boiling Water Reactor Design
At Fukushima Daiichi

Secondary Containment:
Area of Explosion
At Fukushima Daiichi

Units 1 and 3 Spent Fuel Pool

Steel Containment Vessel Reactor Vessel

Conta
o G Seawater Is Being Pumped

Into Reactor Vessels at
Units 1, 2and 3

Suppression Pool (Torus)
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What Happened?



Nuclear Power Plants in Japan

Tokyo Electric Power Co.~

Kashiwazaki Kariwa Electric Power Development Co,-Ohma

Hokuriku Electric Power Co.-Shika L*_] Co--Higashidori

|
!- Tohoku Electric Power

The Japan Atormic Power Co.~Tsuruge

The Kansal Blectric Power Co.

The Kansai Electric Power Co.~-Ohl

The Kansal Eleciric Power Co ~Takahama

The Japan Atornic Power Co.~Tokal Daini

Chubu Electric Power Co—Hamaoka

Shikoku Electric Power Co.—-lkata

12



Location of the Nuclear Installations

Onagawa

\7
Fukushima I

Fukushima II

Unitl:
Unit2:
Unit3:

kUnit6

('

Unitl
Unit2
Unit3

Unit4
-

(-Unitlz
Unit2:
Unit3:
Unit4:
Unit5:

524 MW, 1984-
825 MW, 1995-
825 MW, 2002-

460 MW, 1971-
784 MW, 1974-
784 MW, 1976-
784 MW, 1978-
784 MW, 1978-

:1,100 MW, 1979- 4

: 1,100 MW, 1982-
:1,100 MW, 1984-
:1,100 MW, 1985-

: 1,100 MW, 1987- p

Tokai II (1,100 MW, 1978-)

L ¢

\

13



- Outline of Fukushima Dai-ichi NPS
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Fukushima Dai-ichi NPP

Source: www.tepco.co.jp

Fukushima Dai-ni NPP

®Occurred 14:46 March 11, 2011

®Magnitude:9.0 Mw

®Epicenter location: 38° 6”N and
142° 51”E, and 24km in depth

®lt is said that the height of tsunami
attacked Fukushima NPP was more
than 14m
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/ e Real Catastrophe was fro

the Tsunami
- 26,000 (dead &missing) & 130,000 homeless (April 28,

2011)
- Lead four plants at Fukushima | to fuel damage and
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3/11 15:45 at Fukushima |

Grid Line
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Note:
-All operating units when earthquake
occurred were automatically shut <
down. y @ Loss of offsite power

-Emergency D/Gs have worked due to the earthquake "

v

properly until the Tsunami attack. '\‘
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Tsunami (estimated more than 10m) Reactor

Building

Turbine
Building
S
==

AVAY A

@ DIG Inoperable due to Tsunami flood

D+® = Station Black Out

All Motor Operated pumps (including ECCS
pumps) became inoperable
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The tsunami hits Fukushima |




Approximate
Magnitude

8.35

8.5

8.7
8.75
8.8

9.0
9.15

9.2

9.5
10.0

12.55

32

Approximate
TNT for
Seismic Energy
Yield

50 megatons

85 megatons

170 megatons
200 megatons
240 megatons

480 megatons

800 megatons

950 megatons

2.7 gigatons
15 gigatons

100 teratons

1.5%10* tons

Joule
§ Example
equivalent
Tsar Bomba - Largest thermonuclear weapon
210 PJ
ever tested
360 PJ My Sumatra earthquake (Indonesia), 2007
710 EJ My, Sumatra earthquake (Indonesia), 2005
840 PJ Krakatoa 1883
1.0EJ My Chile earthquake, 2010,
My Lisbon earthquake (Portugal), All Saints
Day, 1755
2.0E] . ]
M- Sendai earthquake and tsunami (Japan).
2011
Toba eruption 75,000 years ago; among the
33E] ;
largest known volcanic events.
M Anchorage earthquake (Alaska, USA).
4.0E] Lod
My Sumatra-Andaman earthquake and
tsunami (Indonesia), 2004
11 EJ My, Valdivia earthquake (Chile), 1960
63 EJ Never recorded

Yucatan Peninsula impact (creating Chicxulub

420 ZJ crater) 65 Ma ago (108 megatons; over 4x10°°
= [5_201[21][22][23]%4]
ergs = 400 ZJ).

Approximate magnitude of the starquake on the

52
6.3x107°1J magnetar SGR 1806-20, registered on
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