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5. Lessons Learned and Countermeasures

(1) Safety Countermeasures
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Overview of the Safety Countermeasures at Nuclear Power Stations

The government, NISA instructed electric power companies to implement emergency safety 
countermeasures based on the lessons learned from the accident. Each electric power 
company has implemented necessary countermeasures for their own nuclear power stations.
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Emergency Response HQ

Rubble Clearing VehiclePower Cables

Safety Countermeasures at Nuclear Power Stations (Emergency Response Drills)

Air-cooled and on-board Gas Turbine Generator (4500kVA)
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Further Tsunami Countermeasures at the Kashiwazaki-Kariwa NPS (1)

In order to improve emergency safety countermeasures, on a mid-and-long term basis,  we will 
implement additional tsunami countermeasures such as accelerating cold shutdown procedures.

Sea

Enforcement of protection for 
flooding
(1)Embankment
(2)Protection Wall etc.
(3)Water-tight doors in 

Reactor Building

Enforcement of power source
(1)GT-driven generator truck
(2)Emergency high voltage distribution 
panel
(3)Cable from emergency high voltage 

panel into Reactor Building

Enforcement of injection and heat 
removal
- Alternative Submerged pump
- Alternative Seawater Heat exchanger
- Spare hose

Enforcement of water 
injection and heat 
removal
(2)Reservoir on site.

Others
(1) Additional monitoring cars

(2) Additional warehouse for 
emergency materials on the hill
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(1)Top vent on Reactor Building
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Water-tight Doors

Further Tsunami Countermeasures at the Kashiwazaki-Kariwa NPS (2)

Alternative Water Injection (8 fire engines) 14 Power Supply Vehicles (500-750kVA) and
2 On-board Gas Turbine Generators (4500kVA)

Construction of 10-meter (ASL:15-meter)  Seawalls

Present status

After construction

In order to improve emergency safety countermeasures, on a mid-and-long term basis,  we will 
implement additional tsunami countermeasures such as accelerating cold shutdown procedures.

Height: about 10m
(15m above sea level)

about 1m

about 3m

about 2.5m

Width: about 15m
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Cross-section image of Fresh Water Reservoir

Location of Fresh Water Reservoir and Wells Water Pipe Line (Image)
Feeding Pipe Line (Image)

Fresh Water Reservoir
64 m X 120 m X 6.5 m
Max Depth: 4.8 m
Capacity: Approx. 20,000 m3 (18,000 m3 effective)

Water Pipe
Material: Abrasion-resistant rubber 

(thickness: approx. 8.5 mm)
Diameter: Approx. 150 mm (ID)

A-A Cross-section Surface

Overview of Fresh Water Reservoir

Water Pipe (Image)

Example of pressure-proof and 
abrasion-resistant hose

Diameter
Approx. 150 mm

Abrasion-Resistant Rubber
(Thickness: approx. 8.5 mm)

Further Tsunami Countermeasures at the Kashiwazaki-Kariwa NPS (3)

Fresh Water Reservoir
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Overview of Underground Light Oil Tank

- We have lined up a standing back-up power source 
in case of SBO; we laid power cables from makeshift 
metal clad (M/C) switchgear to emergency M/Cs.
- We also laid permanent power cables from an air-
cooled gas turbine generator vehicle to makeshift M/C.
- We installed underground light oil tanks in order to 
secure fuels for air-cooled gas turbine generator 
vehicle.

Underground Light Oil Tank

Makeshift Metal 
Clad Switchgear

Substation Building 
for Construction

Air-cooled Gas Turbine 
Generator Vehicle

Tanker

Permanent Cable (already laid out)
Makeshift Metal Clad Switchgear ~ Emergency Metal 

Clad Switchgear in Each Unit

Permanent Cable (already laid out)
Generator Vehicle ~ Makeshift Metal Clad Switchgear

Tank-Type : dual shells tank
Capacity : 50,000 liters
Quantity : 3 units

Further Tsunami Countermeasures at the Kashiwazaki-Kariwa NPS (4)

Location of Underground 
Light Oil Tank

Substation Building for Construction

Emergency Car Parking
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Implementation Status of the Safety Countermeasures at Kashiwazaki Kariwa NPS
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Implementation Status of the Safety Countermeasures at Kashiwazaki Kariwa NPS
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(2) Decontamination Efforts
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Monitoring Efforts towards Decontamination (Cabinet Office, MEXT and TEPCO)

Wide-Area Monitoring Ambient dose rate measurement 
via monitoring car

The Government have implemented Model Decontamination Project and Expert Dispatch 
Program that support the development of decontamination plans by municipalities. TEPCO 
has assigned employees to the Expert Dispatch Program.

Soil Sampling Ambient dose rate measurement

Basic data collection monitoring
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TEPCO’s Efforts towards Decontamination
From November 2011 to April 2012, TEPCO supported Ministry of Environment (MOE) to develop 

decontamination plans and conduct detailed monitoring for actual implementation. (approximately 590 
man-days of TEPCO employees Implemented the monitoring)
TEPCO participated in Cabinet Office’s Model Decontamination Project via radiation management and 

work supervision (39 personnel at maximum).
TEPCO 36 personnel participated in decontamination of municipal offices by Self Defense Force (SDF), 

supporting for monitoring, decontamination technology, drainage water treatment and waste 
management.
TEPCO supported decontamination activities by municipalities in Fukushima. (approximately 650 man-

days of TEPCO employees joined in the activities as of the end of May, 2012)

Decontamination in Ohkuma
(Photo: as of Nov.4, 2011)

Assisting Self Defense Force for Decontamination



12

(3) Efforts towards Stable Power Supply
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Efforts towards Stable Power Supply (Speedy Restoration of Damaged Thermal Power Plants)

Hirono Thermal Power Station

Summer 20111050Joban Nakoso #7-#9

Winter 20112000Souma Kyodo

Summer 20111050Kashima Kyodo

March 20111000Higashiougishima #1

March 2011350Yokohama #8-4

March 2011265Goi #4

March 2011360Chiba #2-1

March 20111050Ohi #1-#3

Summer 20113800Hirono #1-#5

Summer 20111000Hitachinaka #1

Summer 20114400Kashima #1-#6

RestorationCapacity 
(MW)Power Station

Restoration of damaged Thermal Power Stations

Hitachinaka Thermal Power Station
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Efforts towards Stable Power Supply (Installation of Emergency Generation Capacity)

Summer 2012800Kashima

Summer 2014450Kashima C.C.

Summer 2011
Decommissioned Mar. 2012

250Hitachinaka

Summer 2011330Yokosuka

Summer 2011130Kawasaki

Summer 2011210Ohi

Summer 2014500Chiba C.C.

Summer 2012330 x 1Chiba

Summer 2011330 x 2Chiba

Summer 2011110Sodegaura

Summer 20116Anegasaki

CommissioningCapacity (MW)Location

Emergency Installation Capacity

Installation space

Installation space

Installation space

Chiba Power Station
Left : Unit1

Right : Unit2

Kashima Power Station
Unit1 - 6

Yokosuka Power Station
Unit3 – 8, GT1 - 2
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(4)Sharing Knowledge
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and Digital Economy, France

Mr. Goshi
HOSONO
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Prevention of Nuclear 
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SONODA 
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Secretary of 
Cabinet Office, 
Japan

Mr. John V. ROOS 
U.S. Ambassador to Japan

Mr. Yukiya AMANO
Director General of the International 
Atomic Energy Agency

Mr. Gregory JACZKO 
Chairman, Nuclear Regulatory 
Commission, US

Mr. Laurent STRICKER 
Chairman, World Association of Nuclear Operators


