
46 Meter

Seawater Pump

Elevation: 

about 10m

Turbine

Building

Grid Line

Diesel Generator

Reactor

Building

Seawater level

About

20M

About

40M

GE Hitachi Nuclear Energy

5.4 ~5.7m

Breakwater

Tsunami (estimated 14m)

46 Meter
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Cause of the Damage Huge Tsunami

3. Nuclear Power Stations

Fukushima Dai-ichi Nuclear Power Station

All motor operated pumps including 

ECCS became inoperable

Diesel generator inoperable 

due to the tsunami

Loss of off-site power 

due to the earthquake



20 km radius of the plant and other designated areas
Ÿ no-entry zone, planned evacuation zone

Designatedareas of 30km radius of the plant (as a general rule) 
Ÿ emergency evacuation preparation area

4. Nuclear Power Stations

Fukushima Dai-ichi Nuclear Power Station

Fukushima Dai-ichi  NPS

Fukushima Dai-ni  NPS
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1. Cool Down of the Reactors

2. Contain the Spread of Radioactive Substances 

(sea, soil and atmosphere)

3. Rigorous and Intensive Monitoring

4. Ensure the Safety of Food, Products, and On-site 

Workers

B. Key Challenges

11



1.Cool Down the Reactors

12

Unit3 Unit4 

Unit1 

Unit2 

TEPCO

Air Photo Service Inc (Myoko, Niigata Japan)Ministry of Defense

Spent Fuel Pool 

Primary Containment Vessel

Suppression Chamber

Injecting fresh water

Spray

Reactor Pressure Vessel

Air Photo Service Inc (Myoko, Niigata Japan)



All units (Units 1-4) 
were immediately 
shut  down 
automatically, then 
safely went to cold 
shut down.   

Fukushima Dai-ni (4 Units)

TEPCO

Tohoku Electric Power Co., Inc

Onagawa(3 Units)

All units (Units 1-3) 
were immediately 
shut down 
automatically, then 
safely  went into cold 
shutdown.

13

The unit was 
immediately shut  
down automatically, 
then safely went to 
cold shut down.   

The Japan Atomic Power Company

1.Cool Down the Reactors
Other Nuclear Power Stations in the Tohoku Area

Fukushima Dai-ichi

Fukushima Dai-ni

Onagawa

Tokai Dai-ni

Tokai Dai-ni (1 Unit)



2.Containthe Spread of Radioactive Substances
(sea, soil and atmosphere)

The Japanese Government and TEPCO are making the utmost efforts to prevent the dispersion 

of flow-out radioactive contaminated water.

ÂMajor Events
Apr. 2

Highly contaminated water

discovered leaking into the sea.        

Apr. 6

Leak of contaminated water into the 

sea was stopped.

Apr. 12

Transfer of stagnant water in the 

trench of Unit2 to the condenser 

started.

Apr. 14

Silt fence was installed to block the   

spread of contaminatedwater.

Apr. 19

Transfer of stagnant water in the       

trench of Unit 2 to the radioactive 

waste treatment facilities started.

May 21

Megafloatarrived at Fukushima   

Dai-ichi NPS

Contaminated 

water leak stopped

Locking in radioactive materials

by spraying synthetic resin

Unit 2

Unit 3

Unit 4

Radioactive waste 

treatment facility

Unit 1

Megafloat

14

Silt fence to block spread 

of contaminated water



2. Containthe Spread of Radioactive Substances
(Preventing the Spread of Water)                             (As of May 7th)

Silt fences, steel plates, and sandbags with radioactive-substance absorption material have 

been installed to contain the spread of radioactive water. The Japanese Government and TEPCO 

carefully monitor seawater.

15

Unit 1 Unit 2 Unit 3 Unit 4

(Installed on 4/14)

(Installed on 4/15)

(Installed on 4/17)

(Installed on 4/16)

(Under Planning)

Silt fences

Steel plate

Sandbags

Sandbags containing  Zeolite

Steel sheet pile

Monitoring Locations by TEPCO 

Monitoring Locations by MEXT
(Ministry of Education, Culture, Sports, Science and 

Technology)                               (As of May 7th)

30km

20km

15km
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Experts are making the utmost efforts to prevent dispersing radioactive substances 

contained in dust, debris and vapor.

TEPCO

Spraying synthetic materials on the surface of the ground 

and debris to prevent radioactive substances dispersion

2.  Contain the Spread of Radioactive Substances
(sea, soil and atmosphere)



ɛSv/h
Explosion in Unit2

White smoke 

from Unit3

Grayish smoke from Unit3

Measurement point:

Main Gate (1.0km from Unit2)

or  West Gate (1.1km from Unit2)

Monitoring posts and the readings at the 

Fukushima Dai-ichi NPS

ÂNear West Gate

21.0  ɛSv/h

as of 10:00  April 25th, 2011

ÂUnit 1~6

ÂMain Gate

53.0   ɛSv/h

3.  Rigorous and Intensive Monitoring

Environmental Radioactivity Level 

at the Fukushima Dai-ichi NPS

TEPCO monitors radioactivity levels every 10 minutes and releases the results  

immediately. Radioactivity levels rose on March 15th, but have since fallen and 

remain low.

TEPCO

2,000

0

12,000

(ɛSv/h)

4,000

17



Readings at Monitoring Posts out of Fukushima Dai-ichi NPSReadings at Monitoring Posts 

out of Fukushima Dai-ichi NPS

Ministry of Education, Culture, Sports, Science and Technology (MEXT)

Fukushima Dai-ichi  NPS

ɛSv/hour

18

(As of  May 16th)

Fukushima Dai-ni  NPS
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Instructions (as of 16 May 2011)

Fukushima Dai-ichi 

Nuclear Power Station

Ibaraki

Fukushima

4. Ensure the Safety of Food, Products, On-site Workers, Ports and Airports 

Safety of Food

Japan inspects radioactivity in food every day, and restricts distributionof food  that fails 

to meet provisional regulationvalues taking into consideration the spread of contamination.

Source: Ministry of  Health, Labour and Welfare

é Not to Distribute 

Fukushima Prefecture 
- Raw milk

- Non-head type leafy vegetables (e.g.  spinach)

- Head type leafy vegetables (e.g. cabbage) 

- Flowerhead brassicas (e.g. broccoli, cauliflower) 

- Turnip

- Log grown shiitake (grown outdoor)

- Bamboo shoot

- Ostrich fern

- Juvenile baby) fish of Japanese sand lance 

Ibaraki Prefecture

- Spinach 

Please refer to the following URL for the details of the 

Instructions.

http://www.mhlw.go.jp/english/topics/2011eq/index.html
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Prefecture

March  16-31 April 1-30 May  1-29
Numberof 
Inspection

Exceeds 
Regulation 

Value

Numberof 
Inspection

Exceeds 
Regulation 

Value

Numberof 
Inspection

Exceeds 
Regulation 

Value

Fukushima 287 71 607 71 787 76

Ibaraki 140 40 285 7 240 12

Tochigi 55 11 71 0 75 2

Chiba 65 11 122 0 148 6

Gunma 70 3 133 0 99 1

Others 163 1 361 0 456 7

Note:
Exceeds regulation values
Below regulation values

=Number of Inspection
( means ten times)

Fukushima

Dai-ichi

May  1-29

*Eleven Tea samples exceeded the Provisional Regulation Value  in Ibaraki 

in May.

Only Tea exceeded in Tochigi, Chiba, Gunma and Kanagawa in May.

Test Result of Radionuclide in Fresh Produce
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Safety of  Fishery Products

Samples over provisional regulatory value: 27 

Samples below  provisional regulatory value: 426   

Intensive inspections over a wide range of samples.
Inspections on radioactive substances in fishery products are conducted 

on a weekly basis at each major port under the cooperation between 

prefectural governments, the Fisheries Agency and fishing industries.  

Variety of samples

Ranging from coastal species to migratory species,  as well asfrom surface species to 

bottom water species.

Samples which exceededthe provisional regulatory value

Japanese sand lance(juvenile), Japanese anchovy(juvenile), Ayu-sweetfish, Japanese-

smelt, Wakame-seaweed, Mediterranean mussel, Hijiki -seaweed, Land-locked cherry 

salmon, Arame-seaweed, Japanese dace

ͨExceeding values are detected only in Fukushima Prefecture, except for 

Japanese sand lances in northern part of Ibaraki Prefecture as well.)

Ensuring the safety of fishery products on the 

market.
Voluntary suspension of fishing will be implemented as soon as the 

inspection finds that the sample exceeds the provisional regulatory value. 

Weekly exploratory operations should be conducted in principle, and  

fishing operation should resume only after the levels of radioactive 

substances detected remain below the provisional regulatory value three 

times in a row.   ͨ No fishery is currently conducted in Fukushima. 

Monitoring of sea water.
Ministry of Education, Culture, Sports, Science and Technology 

(MEXT) has monitored the levels of radioactive substances in the 

seawater of coastal zone as well as offshore zone.
ͨ Outside 30km radius area ,  the level of radioactive substances has been  below the 

provisional regulatory value since May5 in most cases.

As of May 30th
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Japanese manufacturing industries spare no effort to ensure the safety of their products. 

Inspection institutions and industry associations provide testing service of the radiation 

levels of export products.

Safety of Industrial Products

JAMA(Japan Automobile Manufacturers Association) 

Comments on Radiation Testing Related to the 

Fukushima Nuclear Power Plant Situation

(April 18,2011) 

<extracts>

The tests implemented by JAMA which are conducted directly 

on various designated areas of the surface of vehiclesare 

showing results that fall within the range designated by the 

Nuclear Safety Commission of Japan as being unthreatening to 

human health, based on the daily readings performed by the 

Ministry of Education, Culture, Sports, Science and Technology 

in every prefecture since March25.

Example of Inspection Institutions

- Nippon Kaiji KenteiKyokai
(International Inspectation& Surveying Organization)

- SK(Shin Nihon KenteiKyokai)

- ANCC (All Nippon Checkers Corporation)  

etc.         

Reference: JETROHomepage

http://www.jetro.go.jp/world/shinsai/20110318_11.html

http://www.jama-english.jp/release/comment/2011/110418.htmlReference : JAMA Homepage:
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Guidance Levels for Radionuclides 

in Drinking Water

Radioactive Iodine(I131) in Drinking-Water in Tokyo                                        
(Kanamachi filter plant)

Ministry of  Health, Labour and Welfare, EURATOM 

Safety of Drinking Water

The Japanese Government has been implementing necessary measures based on its 

stringent criteria for radionuclidesin drinking water, and monitoring radionuclide 

levels every day.

Bureau of Waterworks Metropolitan Tokyo Government 

Japan : 300

Japan (for babies) : 100

Under detectable level 

79Bq/kg  Recommendation was withdrawn.

210Bq/kg Recommendation that babies not  intake 

tap water 

*On March 23, the Japanese Government recommended that the residents in Tokyo area refrain from 

having their babies intake tap water, but it withdraw the recommendation in two days.

300

(for babies) 100

radioactive

cesium
1,000

EU(Bq/kg)

radioactive

iodine(I131)
500

200

Japan
(Bq/kg)
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mSv JAPAN level of exposure number of workers

more than 250mSv 0

(limit raised for Fukushima

emergency workers)

emergency

dose limit

100

250

more than 100mSv 30

Emergency Dose Limit Workers Exposed to Radiation in

Fukushima Dai-ichi NPS,as of April 24

Nuclear and Industrial Safety Agency

Safety of On-site Workers

The Japanese Government closely supervises on-site workersô health conditions, 

limiting the level of their maximum exposure to radiation to 250mSv.

No workers in Fukushima NPS have been exposed to 250mSv or more.

Ministry of  Health, Labour and Welfare, Nuclear and Industrial Safety Agency

26

*On March 24, three workers exposed to more than 100mSv 

were hospitalized, but were released three days later after no 

health problems were found.

ICRPôs limit : 500mSv
*ICRP = International Commission on Radiological Protection 



Measurement of Radiation Dose around the Metropolitan Airports

The current level of radiation dose of airports in the Tokyo Metropolitan area(Narita and 

Hanedaairports) is at very safe level to health.

Source: Ministry of  Land, Infrastructure, Transport and Tourism 27



Measurement of Radiation Dose in the Ports around Tokyo Bay

The current level of radiation dose of seaports of  Tokyo Bay(Ports of  Tokyo, Yokohama, 

Kawasaki and Chiba) is at very safe level to health.

28Source: Ministry of  Land, Infrastructure, Transport and Tourism



Measurement of Radiation Dose for Seawater in the Ports around Tokyo Bay

29Source: Ministry of  Land, Infrastructure, Transport and Tourism


