
Layout of the Emergency Response Office
A
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ent IV-1

Created by TEPCO

Layout of the Emergency 
Response Office  
(At the establishment of the 
Emergency Response 
Headquarters on March 11, 2011)

Information 
Gathering Room

Restoration Team 
(3)
(Maintenance 
Departments 1 & 
2; Electrical 
Equipment Group: 
from the night of 
March 11)
(Maintenance 
Department 2, 
Reactor G/Turbine 
G: from the 
afternoon of 
March 15)
(General Affairs 
Department , 
Construction G: 
from March 16)

* Actual layout may vary 
slightly depending on the 
situation

Meeting Room No.3
For Public Relations Team and 

Emergency Assistant Team

Meeting Rooms No.1 and No.2
The Restoration Team, Operation Team, Engineering Team and 
Health Physics Team (For Emergency Purpose)

Restoration Team (4) 
(Management Department, Civil 
Engineering G: from the night of 

March 15)

Hotlines 3 and 4
Hotlines 1 and 2

Hotlines 5 and 6

Plasma Display Plasma Display

Information  
Team (1)

Information  
Team (2)

Restoration 
Team (1)

Restoration 
Team (2)

Reporting Team

Headquarters 
staff assistants

Medical Team

Welfare Team

Public Relations  
Team

Material Team

Security and 
Guiding Team

Management 
Team

Electricity 
Generation 
Team

Safety 
Team

Technical 
Team

Seats for 
headquarters staff
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Created by TEPCO

Medical Team Leader

Communication Team Leader

Security and Guiding Team Leader

Management Team Leader

Welfare Team Leader

Procurement Team Leader

Public Relations Team Leader

Intelligence Team Leader

Restoration Team Leader
(Department Director of Maintenance Department 2)

Restoration Team 
Leader (Department 

Director of Maintenance 
Department 1)

Electricity Generation 
Team Leader 
(Department Director of 
Operation Management 
Department 1) Electricity Generation Team Leader 

(Department Director of Operation 
Management Department 2)

Assistant Chief of Headquarters (General Manager of 
Fire Protection)

(Technical Assistant Chief)

Headquarters Assistant

Assistant to Supervisor

Manager of Fire Protection Assistant Manager of Fire Protection

Chief Engineer of Reactor 
(Units 1 to 4)

Chief Engineer of Reactor 
(Units 5 and 6)

Chief of Headquarters

Assistant Chief of Headquarters
(Chief of Units 1 to 4)

Assistant Chief of Headquarters (Chief of Units 5 and 6)
(from midnight on March 11 until the morning of March 

15, OFC) 

[Vacant]
(from the night of March 12, Assistant from Head Office)

Plasma Display Plasma Display

Health Physics Team Leader

Technical Team Leader

* Actual layout may vary 
slightly depending on the 
situation

Personnel Positioning of Seats 
for Headquarters
(At the establishment of the Emergency 
Response Headquarters on March 11, 2011)
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Shift arrangements at the Fukushima Dai-ichi NPS

Compiled from "Report on the Fukushima Dai-ichi Nuclear Power Station Unit 1 Periodic Safety Review (Number 3)" (November, 2010) by TEPCO

Site 
Supervisor

Unit 
Supervisor

Unit  Chief
(Units 5 and 6)

Director of Operation 
Management 
Department 1

Director of Operation 
Management 
Department 2

(Units 1 and 2)

(Units 3 and 4)

(Units 5 and 6)

Shift 
Supervisor
(1)

Assistant Shift 
Supervisor
(1)

Senior 
Operator
(2)

Assistant Senior 
Operator 
(1)

Main Equipment 
Shift Operator  
(2)

Auxiliary 
Equipment Shift 
Operator (4)

Shift 
Supervisor
(1)

Shift 
Supervisor
(1)

Assistant Shift 
Supervisor
(1)

Assistant Shift 
Supervisor
(1)

*1 A Senior Operator and a main-equipment shift operator work full time for each Unit.
*2 The number of shift members can vary depending on the situation at the Plant.

A
ttachm

ent IV-2

Senior 
Operator
(2)

Assistant Senior 
Operator 
(1)

Main Equipment 
Shift Operator  
(2)

Auxiliary 
Equipment Shift 
Operator (4)

Senior 
Operator
(2)

Assistant Senior 
Operator 
(1)

Main Equipment 
Shift Operator  
(2)

Auxiliary 
Equipment Shift 
Operator (4)
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Assistant Senior Operator 
and Auxiliary Equipment 
Shift Operator’s desk

Senior 
Operator’s 
desk

Main Equipment 
Shift Operator’s 
desk

Senior 
Operator’s 
desk

Assistant Shift 
Supervisor’s 
desk

Shift Supervisor’s 
desk

Typer Typer Typer Typer Typer Typer

Main Control 
Room for Unit 2

Main Control 
Room for Unit 1

Layout of the main control room for Units 1 and 2
A

ttachm
ent IV-3

Created by TEPCO

Main Equipment 
Shift Operator’s 
desk
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Isolation condenser (IC)
A

ttachm
ent IV-4Created by TEPCO

Atmospheric 
releaseCooling 

water: 100t

From Fire Protection System

From Make-Up 
Water System

R
eactor building

Isolation 
condenser A

Isolation
condenser B

R
eactor pressure vessel
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Reactor pressure

Reactor pressure

Scram by the earthquake at 14:46
Pressure increase associated with the closing of the main steam isolation valve
Actuation of isolation condenser and associated pressure decrease at 14:52
Pressure increase associated with stoppage of the isolation condenser
Pressure fluctuation probably caused by the isolation condenser

It is estimated that the tsunami hit after 15:30. Recording probably stopped due to the impact of 
the tsunami.

Adopted from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor Facilities at the Fukushima 
Dai-ichi Nuclear Power Station” (September, 2011) by TEPCO.

Attachment IV-5

Unit 1 reactor pressure
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Illustrated overview of the safety relief valve (SRV) operating principle 
(safety valve function)

(i) The reactor pressure 
increases with the 
closing of the main 
steam isolation valve, 
etc. 
(ii) When the reactor 
pressure exceeds the 
set pressure of the 
safety valve (spring 
force), steam pushes 
the valve body of the 
SR valve up.
(iii) A steam flow 
channel is formed after 
the valve body has 
been pushed up and the 
steam is released into 
the S/C through the 
exhaust pipe.

SR valve

In times of normal operation

In the case of abnormal pressure increase

Main steam line

Steam

To S/C

Reactor container

R
eactor pressure vessel

Reactor pressure < set pressure of 
safety valve

Main steam line

R
eactor pressure vessel

Reactor pressure > set pressure of 
safety valve

Exhaust pipe

Main body 
of SR valve

Cylinder

Valve 
body

Main Steam Line

Suppression chamber 
(S/C)

R
eactor pressure 

vessel

Spring

Explanation of the 
operating principle

Steam

Valve 
body

A
ttachm

ent 
IV-6

Compiled from documents by TEPCO
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Illustrated overview of the safety relief valve (SRV) operating principle
(in the case of relief valve actuation, ADS actuation or remote manual operation)

The relief valve:
(i) The reactor pressure 
increases with the closing of the 
main steam isolation valve, etc.
(ii) When the reactor pressure 
reaches the set pressure of the 
relief valve, a signal is sent to 
the control solenoid valve in the 
nitrogen supply line.
(iii) The flow channel is altered 
with the opening and closing of 
the control solenoid valve and 
nitrogen gas is fed into the SR 
valve cylinder.
(iv) When nitrogen gas is fed 
into the cylinder, the piston and 
the stem are pushed up by the 
coupling lever.
(v) The valve body is then in a 
free state after the stem has 
been pushed up. When the 
valve body is pushed up by the 
steam pressure in this state, a 
steam flow channel is formed 
and steam is released into the 
S/C through the exhaust pipe.

*In the case of ADS, an 
actuation signal is sent when 
there is a loss of coolant 
accident (LOCA) instead of 
procedures (i) and (ii), but the 
following procedures, (iii) to 
(v), are the same.
* In the case of remote manual 
control, an actuation signal is 
sent according to manual 
control from the main control 
room instead of procedures (i) 
and (ii), but the following 
procedures, (iii) to (v), are the 
same.

SR valve

In times of normal operation

In the case of abnormal pressure increase, loss of coolant 
accident or remote manual control

Main steam line

Steam

To S/C

Reactor container

R
eactor pressure vessel

Main steam line

R
eactor pressure vessel

Exhaust pipe

Main body 
of SR valve

Cylinder
Valve 
Body

Main steam line

Suppression chamber 
(S/C)

R
eactor pressure 

vessel

Nitrogen gas

Exhaust

* No Actuation 
Signal

De-energized, 
closed

Control solenoid valve

Exhaust

Control solenoid valve

*SR valve actuation signal is 
given:
(i) When the pressure reaches 
the relief valve setting pressure;

(ii) When the Automatic 
Depressurization System (ADS) 
is actuated; and

(iii) In the case of remote 
manual control.

* Actuation 
signal

Piston

Cylinder

Coupling lever

Stem

Explanation of the operating principle

Steam

Valve 
Body

Nitrogen gas

Energized, 
open

Compiled from documents by TEPCO

Closed

Open
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Layout of the Main Control Room for Units 3 and 4
A

ttachm
ent IV-7

Prepared by TEPCO

Main Equipment 
Shift Operator’s 
Desk

Main Equipment 
Shift Operator’s 
Desk

Assistant Senior Operator 
and Auxiliary Equipment 
Shift Operator’s Desk

Senior 
Operator’s Desk

Senior 
Operator’s Desk

Shift 
Supervisor’s 
Desk

Assistant Shift 
Supervisor’s Desk Main Control Room 

for Unit 3
Main Control Room 
for Unit 4

Typer
Typer

Typer
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Extracted from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor Facilities at the Fukushima Dai-ichi
Nuclear Power Station” (September, 2011) by TEPCO

Attachment IV-8

Unit 1 reactor water level

= reactor water level

= reactor water level (fuel range)

Green

Red

Reactor water level

Reactor water level 
(fuel range)

Scram due to the earthquake at 14:46 (Fast-forwarding of chart: 60 times faster, a minute 
for an hour)

Loss of power and closing of the main steam isolation valve around this time (Fast-
forwarding of chart reset by the loss of power)

Automatic startup of the isolation condenser
Possible fluctuation of water level due to the operation of the isolation condenser
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Extracted from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor Facilities at the Fukushima 
Dai-ichi Nuclear Power Station” (September, 2011) by TEPCO

Attachment IV-9

Unit 1 reactor recirculation pump inlet temperature

Primary Loop Recirculation  Pump (P1R Pump) (A) inlet temperature

Primary Loop Recirculation  Pump (P1R Pump) (B) inlet temperature

PLR pump inlet temperature

Scram due to the earthquake at 14:46 

Decrease in power due to the scram, pressure decrease due to the operation of the 
isolation condenser and decrease in temperature due to the injection of low-temperature 
water Shutdown of the isolation condenser that automatically started

- 125 -



A
ttachm

ent IV-10Created by TEPCO

Inside elbow

Valve drive power 
supply switch

Valve drive switch 
operation coil

(i) Switch off in the case of high differential 
pressure (excess flow)
(Power interruption to the rupture detection 
circuit acts the same way as high 
differential pressure (excess flow))

(iii) The valve drive (closing) control 
circuit is turned on by (ii), resulting in 
energizing the valve drive switch 
operation coil.

(iv) Energizing the 
coil turns on the valve 
drive power supply 
switch, thus resulting 
in closing the valve.

Rupture 
detection 
circuit

(i)

Spring

Valve drive (closing) control circuit

Valve power supply

Close-up of the elbow 
part

Motor for 
operating the 
valve

Coil terminal

(ii) De-energized in the case of high differential pressure (excess 
flow) or power interruption to the rupture detection circuit

(iii)

High pressure side

Outside elbow

Low pressure side

(iv)

Differential pressure detection

Illustrated overview of reactor core isolation by the IC system 
(closing of the isolation valve)
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Adopted from “The Impact of the Tohoku District – of the Pacific Ocean Earthquake on Nuclear Reactor 
Facilities at the Fukushima Dai-ichi Nuclear Power Station" (September, 2011) by TEPCO. 

The DG Breaker ON/OFF status and IC operation status 
as recorded on the Unit 1 alarm typewriter

 

Ｄ／Ｇ１Ｂ遮断器投入 

Ｄ／Ｇ１Ａ遮断器投入 

 

ＩＣ作動 

Attachment IV-11

D/G 1B breaker on

IC operation

D/G 1A breaker on 
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1220

1120

940
430
180

-1480

4650

4550

4370
3860
3610

1950

TAF

Steam exit nozzle 
for Isolation 
Condenser

L-8

L-7

L-4
L-3

L-L

TAF

-3000

Illustrated overview of reactor water levels
Attachment IV-12

HPCI trip

Normal water level

High water level alarm

Low water level alarm

Scram/SGTS activated

MSIV closure
HPCI activated
CS activated
Emergency DG activated

Main steam line nozzle

Core spray nozzle

Fuel range 
water level 
indication

Wide range 
water level 
indication

Recirculation 
water inlet 
nozzle

Created by TEPCO

Steam dryer

Steam separator

Feedwater nozzle

Control Rod Drive 
Hydraulic Return 
Nozzle

Core shroud

Fuel assembly

Jet pump

Recirculation 
water exit 
nozzle

Control rod

Skirt support
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Conceptual diagram of alternative water injection facilities (Unit 1)

Compiled from the “Report on Preparation for Accident Management” (May, 2002) by TEPCO

A
ttachm

ent IV-13

Filtered water tank

Condensate storage tank

Make-up water condensate system

Fire protection system

Diesel-driven pump

Motor-driven 
pump

Make-up water 
condensate system

Make-up water 
condensate system

Containment cooling system

Containment cooling 
system

Suppression pool

Drywell

Core spray system

Core spray system

Pressure vessel

Additional sections

Systems boundary

Legend

M
ake-up w

ater 
condensate system

Fire
protection 

system
Motor-driven pump
(on standby)

Motor-driven 
pump
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Conceptual diagram of alternative water injection facilities (Units 2 to 5)

Compiled from the “Report on Preparation for Accident Management” (May, 2002) by TEPCO

Fire protection system

Fire
protection system

M
ake-up w

ater condensate system

Make-up water condensate
Make-up water 
condensate system

Condensate storage tank

Condensate storage tank

Diesel-driven fire pump

Motor-driven pump

Motor-driven pump
(on standby)

Residual heat removal system

Drywell

Suppression 
pool

Pressure vessel

Residual Heat 
Removal System

Containment cooling 

Low pressure 
coolant injection

Legend

Additional 
sections

Systems 
boundary

Pressure vessel head spray

Motor-driven pump
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R/B R/B

T/B T/B

Fire
cisternR/B R/B

T/B T/B

Sea

Fukushima 
Dai-ichi NPS

Fire
cistern

Backwash valve pit Backwash valve pit Backwash valve pit Backwash valve pit

Fire
cisternFire

cistern

Fire
cistern

Overview of water injection by fire engines (at around 05:46 on March 12)

Compiled from documents by TEPCO

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

North PP gate

West PP gate

Fukushima  Dai-
ichi NPS
(Unusable 

due to 
tsunami 
damage)

A
ttachm

ent IV-14
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R/B R/B

T/B T/B

Fire
cisternR/B R/B

T/B T/B

Sea

Fire
cistern

Backwash valve pit Backwash valve pit Backwash valve pit Backwash valve pit

Fire
cistern

Fire
cistern

Self Defense 
Forces

Fire 
cistern

Overview of water injection by fire engines (after around 10:52 on March 12)

Compiled from documents by TEPCO

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

North PP gate

West PP gate

Fukushima  Dai-ichi NPS

Kashiwazaki  
Kariwa NPS

A
ttachm

ent IV-15
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Adopted from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor 
Facilities at the Fukushima Dai-ichi Nuclear Power Station" (September, 2011) by TEPCO.

General work uniform
Level B gloves,
Level B shoes, 
Level B helmet

Level B clothing
Level B gloves,
Level B shoes,
Level B helmet

Level B clothing
Level B gloves,
thin latex gloves,
Level B2 shoes, 
Level B helmet

Examples of protective outfits and gears used

Level C clothing
thin latex gloves,
Level C headwear,
Level C socks

Level C clothing
thin latex gloves,
Level C headwear,
Level C socks,
Level C shoes,
Level C helmet
(Level C gloves, if necessary)

Two-piece anorak

Full face mask

Hood mask

Attachment IV-16
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Unit 1 vent line

Compiled from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor Facilities at the Fukushima Dai-ichi Nuclear Power Station” (September, 2011) 
by TEPCO

MO valve 
210

From IA
system

From IA 
system

From IA 
system

To stack

To SGTS 
system

From SGTS system

From IA
system

From IA
system

Compressed air cylinder A
ttachm

ent IV-17

AO valve 
72

AO valve 
90

Rupture disc

Rupture disc bursting pressure: 448kPa[gage]

Stack

Filter

D/W vent line

S/C vent line

Small valve

Large valve

Compressed air cylinder

R
eactor pressure vessel

Exhaust fan
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Illustrated overview of the operating principle of air-operated (AO) valves

Power supply for the solenoid 

Air for AO valve 
operation

Control solenoid valveAO valve

Diaphragm

De-energized, closed

Valve closed

Explanation of operation:

When the solenoid of the control valve is in a de-
energized state, the operating air does not flow 
into the AO valve, so the diaphragm does not 
move. 

In this case, the disc remains closed as illustrated.Flow of water or gas

Spring

Air for AO valve 
operation

Control solenoid valve

Power supply for the solenoid

AO valve

Diaphragm

Energized, open

Valve open

Explanation of operation:

When the solenoid of the control valve is in 
an energized state, the operating air flows into 
the AO valve to pressurize the diaphragm and 
spring. As a result, the disc is pushed up, 
causing the valve to open.Flow of water or gas

Spring

Compiled from documents by TEPCO

Attachment IV-18

Piping
Piping

Closed

Open

Closed

Open
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Backwash valve pit

R/B R/B

T/B T/B

Fire
cisternR/B R/B

T/B T/B

Sea

Fire
cistern

Backwash valve pit Backwash valve pit Backwash valve pit

Fire
cisternFire

cistern

Fire
cistern

Overview of water injection by fire engines (at around 19:04 on March 12)

Compiled from documents by TEPCO

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

North PP gate

West PP gate

Fukushima Dai-ichi NPS
Self-Defense Forces

Self-Defense Forces A
ttachm

ent IV-19
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Backwash valve pit

R/B R/B

T/B T/B

Fire
cisternR/B R/B

T/B T/B

Sea

Fire
cistern

Backwash valve pit Backwash valve pit Backwash valve pit

Fire
cisternFire

cistern

Fire
cistern

Overview of water injection by fire engines (at around 07:00 on March 13)

Compiled from documents by TEPCO

Fukushima Dai-ichi NPS Self-Defense Forces

Self-Defense Forces

Fukushima Dai-ichi NPS

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

North PP gate

West PP Gate

*The blue dotted lines show that water injection had not started by around 07:00 on March 13.

A
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ent IV-20
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Backwash valve pit

R/B R/B

T/B T/B

Fire 
CisternR/B R/B

T/B T/B

Sea

Fire
cistern

Backwash valve pit Backwash valve pit Backwash valve pit

Fire
cisternFire

cistern

Fire
cistern

Overview of water injection by fire engines (at around 09:00 on March 13)

Compiled from documents by TEPCO

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

North PP gate

West PP gate

Fukushima Dai-ichi NPSSelf-Defense Forces

Self-Defense 
Forces

Fukushima Dai-ichi NPS

Kashiwazaki 
Kariwa NPS

*The blue dotted lines show that water injection had not started by around 09:00 on March 13.
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R/B R/B

T/B T/B

Fire
cisternR/B R/B

T/B T/B

Sea

Fire
cistern

Backwash valve pit Backwash valve pit Backwash valve pit Backwash valve pit

Fire
cisternFire

cistern

Fire
cistern

Overview of  water injection by fire engines (the early evening of March 13)

Compiled from documents by TEPCO

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

North PP gate

West PP gate

Fukushima Dai-ichi NPS
Self-Defense Forces

Self-Defense 
Forces

Fukushima Dai-ichi NPS

Kashiwazaki 
Kariwa NPS

*The blue dotted lines show that water injection had not started by the early evening of March 13.

A
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R/B R/B

T/B T/B

Fire
cisternR/B R/B

T/B T/B

Sea

Fire
cistern

Backwash valve pit Backwash valve pit Backwash valve pit Backwash valve pit

Fire
cisternFire

cistern
Chiba Thermal 
Power Station

Minami-Yokohama 
Thermal Power Station

Fire
cistern

Overview of  water injection by fire engines (until around 11:01 on March 14)

Compiled from documents by TEPCO

Fukushima Dai-ichi NPSSelf-Defense 
Forces

Self-Defense 
Forces

Fukushima Dai-ichi NPS

Kashiwazaki 
Kariwa NPS

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

North PP gate

West PP gate

*The water injection lines to Unit 2 were changed from blue dotted lines to green before the explosion at Unit 3, 
but water injection had not started yet.

A
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Unit 2 vent line

AO Valve 
206

MO valve 
271

D/W vent line

S/C vent line

AO 
valve 
205

AO valve 
208

Rupture disc bursting pressure: 427 kPa [gage]

Compiled from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor Facilities at the Fukushima Dai-ichi Nuclear Power Station” (September, 2011) 
by TEPCO

From IA
system

From IA
system

From IA
system

From IA
system

From IA 
system

From IA
system

To purge 
system

To SGTS 
system

From SGTS 
system

Compressed air cylinder

Compressed air cylinder A
ttachm

ent IV-24

Rupture disc

Small valve

Small valve
Large valve

Large valve

R
eactorpressure vessel
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Unit 3 vent line

AO 
valve 
206

MO valve 
271

D/W vent line

S/C vent line

AO 
valve 
205

From IA 
system

From IA
system

To purge 
system

To SGTS 
system

From IA
system

From IA
system

From SGTS 
system

From IA
system

From IA
system

Compressed air cylinder

ＡＯ

ＡＯ

Compressed air cylinder

Rupture disc bursting pressure: 427 kPa [gage]

Compiled from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor Facilities at the Fukushima Dai-ichi Nuclear Power Station” (September, 
2011) by TEPCO

A
ttachm

ent IV-25

Small valve

Large valve

Rupture disc

R
eactor pressure vessel
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DS pit Reactor well SFP

Sectional view of the Unit 4 
spent fuel pool and nearby facilities

Pool gate

Compiled from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor Facilities at the Fukushima Dai-ichi Nuclear Power Station" (September, 2011) by 
TEPCO.
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RPV
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Backwash valve pit

R/B R/B

T/B T/B

Fire
cisternR/B R/B

T/B T/B

Sea

Fire
cistern

Backwash valve pit Backwash valve pit Backwash valve pit

Fire
cisternFire

cistern

Fire
cistern

Overview of water injection by fire engines (at around 14:43 on March 14)

Compiled from documents by TEPCO

Self-Defense 
Forces

Fukushima 
Dai-ichi NPS

Kashiwazaki 
Kariwa NPS

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

West PP gate

West PP gate

Chiba Thermal 
Power Station

Minami-Yokohama 
Thermal Power Station

*The blue dotted lines show that water injection had not started by around 14:43 on March 13.
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Comparative review of the chosen methods for depressurization 
and alternative water injection of Unit 2

Opinion of Site Superintendent, Mr. Yoshida

Concern:
Because of high pool temperature and pressure in 
the Unit 2 S/C uncondensed, steam through the SRV 
might lead to not only insufficient depressurization 
of the reactor but also damage of the S/C.
Proposal:
Water should be injected, depressurizing the RPV, 
after configuring an S/C vent line to secure an 
escape route for S/C pressure. 

Opinion of Chairman, Madarame

Concern:
Because of no water injection into Unit 2 for a long 
time, there is a possibility that the RPV would be 
damaged due to possible fuel damage.

Proposal:
Water injection should come first, depressurizing the 
RPV without waiting for the completion of an S/C 
vent line. 

Depressurization of the reactor pressure vessel (RPV) 
through the safety relief valve (SRV) (original function)

Steam released from the RPV is cooled by water in the 
suppression chamber (S/C)

R
eactor pressure vessel

Main steam system

Stack

SRV

Flow of steam through the SRV

S/C vent line

Primary 
containment 

vessel

Suppression chamber (S/C)

Alternative 
injection of water 

by fire engines

A
ttachm

ent IV-28
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R/B R/B

T/B T/B

Fire
cistern

Backwash valve pit Backwash valve pit

R/B R/B

T/B T/B

Sea

Fire
cistern

Backwash valve pit Backwash valve pit

Fire
cisternFire

cistern

Fire
cistern

Overview of water injection by fire engines (after around 19:57 on March 14)

Compiled from documents by TEPCO

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

North PP gate

West PP gate

Chiba Thermal 
Power Station

Minami-Yokohama 
Thermal Power Station

Self-Defense Forces

A
ttachm

ent IV-29

*The green dotted lines show that water was injected temporarily.
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R/B R/B

T/B T/B

Fire
cistern

Backwash valve pit Backwash valve pit

R/B R/B

T/B T/B

Sea

Fire
cistern

Backwash valve pit Backwash valve pit

Fire
cisternFire

cistern

Fire
cistern

Overview of water injection by fire engines (at around 20:30 on March 14)

Compiled from documents by TEPCO

Unit 4

North Shallow 
Draft Quay

Unit 3 Unit 2 Unit 1

North PP gate

West PP gate

Chiba Thermal 
Power Station 

Minami-Yokohama 
Thermal Power Station 

Sodegaura Thermal 
Power Station 

A
ttachm

ent IV-30
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Pool gate configuration

Water level changes of the spent fuel pool after the 
accident (before water injection started)

Compiled from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor 
Facilities at the Fukushima Dai-ichi Nuclear Power Station" (September, 2011) by TEPCO.

Reactor well

Attachment IV-31

Pool gate

Before the accident Loss of FPC cooling → evaporation of pool water

Decrease in pressure on seal → water flows from 
the well to the pool

Water flow through gate

Pool water level equals that of the well water 

Close-up view
Birds eye view

Seal is secured by pressure from the pool. 

Decrease in pool water level
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Date Unit 1 Pool Unit 2 Pool Unit 3 Pool Unit 4 Pool Unit 5 Pool Unit 6 Pool

Mar/17

9:48 - 10:01
Water sprinkle by the Self-
Defense Force
(Helicopters)
[Approximately 30t /
Seawater]

19:05 - 19:13
Water spray by the Tokyo
Police Department (Water
cannon trucks)
[Approximately 44t /
Seawater]

19:35 - 20:09
Water spray by the Self-
Defense Forces (Fire
Engines)
[Approximately 30t / Fresh
Water]

Mar/18

14:00 - 14:38
Water spray by the Self-
Defense Force (Fire
Engines)
[Approximately 40t / Fresh
Water]

14:42 - 14:45
Water spray by TEPCO
(High Pressure Water
cannon truck of US forces)
[approximately 2t / Fresh
Water]

Mar/19

0:30 - 1:10
Water spray by the Tokyo
Fire Department (Fire
Engines)
[Approximately 60t /
Seawater]

14:10 - 3/20 3:40
Water spray by the Tokyo
fire Department ((Fire
Engines)
[Approximately 2430t /
Seawater]

1:55
Startup of Temporary
Residual Heat Removal
Service Water System
(RHRS)

5:00
Start of Cooling in the Fuel
Pool Cooling mode of the
Residual Heat Removal
System (RHR)

21:16
Startup of Temporary
Residual Heat Removal
Service Water System
(RHRS)

22:14
Start of Cooling in the Fuel
Pool Cooling mode of the
Residual Heat Removal
System (RHR)

Mar/20

15:05 - 19:45
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 40ｔ /
Seawater]

21:36 - 3/21 3:58
Water spray by the Tokyo
Fire Department (Fire
Engines)
[Approximately 1137t /
Seawater]

8:21 - 9:40
Water spray by the Self-
Defense Force (Fire
Engines)
[Approximately 80t / Fresh
Water]

18:30 - 19:46
Water spray by the Self-
Defense Force (Fire
Engines)
[Approximately 80t / Fresh
Water]

Progress in the cooling of spent fuel pools

Blue: Water spray by helicopters, water cannon trucks, fire engines and
concrete pumping trucks
Green: Water injection from the fuel pool cooling & clean-up system (FPC)
Purple: Water injection by temporary water injection systems
Red: Cooling by alternative cooling systems

C
ooling

by  Tem
porar

C
ooling

by Tem
porary

Attachment IV-32
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Date Unit 1 Pool Unit 2 Pool Unit 3 Pool Unit 4 Pool Unit 5 Pool Unit 6 Pool

Mar/21

6:37 - 8:41
Water spray by the Self-
Defense Force (Fire
Engines, High Pressure
Water cannon truck of US
forces)
[Approximately 92t / Fresh
Water]

Mar/22

16:07 - 17:01
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 18ｔ /
Seawater]

15:10 - 15:59
Water spray by Tokyo Fire
Department and Osaka-City
Fire Department (Fire
Engines)
[Approximately 150ｔ /
Seawater]

17:17 - 20:32
Water spray by concrete
pumping trucks
[Approximately 150t /
Seawater]

Mar/23

11:03 - 13:20
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 35ｔ /
Seawater]

10:00 - 13:02
Water spray by concrete
pumping trucks
[Approximately 125t /
Seawater]

Mar/24

5:35 - 16:05
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 120ｔ /
Seawater]

14:36 - 17:30
Water spray by concrete
pumping trucks
[Approximately 150t /
Seawater]

Mar/25

10:30 - 12:19
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 30ｔ /
Seawater]

13:28 - 16:00
Water spray by Kawasaki
City Fire Department (Fire
Engines)
[Approximately 450ｔ /
Seawater]

6:05 - 10:20
Water spray from the Fuel
Pool Cooling & Clean-up
System (FPC)
[Approximately 21ｔ /
Seawater]

19:05 - 22:07
Water spray by concrete
pumping trucks
[Approximately 150ｔ /
Seawater]

Mar/26

Mar/27

12:34 - 14:36
Water spray by concrete
pumping trucks
[Approximately 100t /
Seawater]

16:55 - 19:25
Water spray by concrete
pumping trucks
[Approximately 125t /
Seawater]

Mar/28

Mar/29

16:30 - 18:25
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 15 - 30ｔ /
Fresh Water]

14:17 - 18:18
Water spray by concrete
pumping trucks
[Approximately 100t /
Fresh Water]

Mar/30

19:05 - 23:50
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Less than 20ｔ / Fresh
Water]

14:04 - 18:33
Water spray by concrete
pumping trucks
[Approximately 140t /
Fresh Water]

Mar/31

13:03 - 16:04
Water spray by concrete
pumping trucks
[Approximately 90ｔ /
Fresh Water]

16:30 - 19:33
Water spray by concrete
pumping trucks
[Approximately 105t /
Fresh Water]

Apr/1

14:56 - 17:05
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 70ｔ /
Fresh Water]

8:28 - 14:14
Water spray by concrete
pumping trucks
[Approximately 180t /
Fresh Water]

Apr/2

9:52 - 12:54
Water spray by concrete
pumping trucks
[Approximately 75ｔ /
Fresh Water]

Apr/3

17:14 - 22:16
Water spray by concrete
pumping trucks
[Approximately 180ｔ /
Fresh Water]
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esidual H
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Date Unit 1 Pool Unit 2 Pool Unit 3 Pool Unit 4 Pool Unit 5 Pool Unit 6 Pool

Apr/4

11:05 - 13:37
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 70ｔ /
Fresh Water]

17:03 - 19:19
Water spray by concrete
pumping trucks
[Approximately 70ｔ /
Fresh Water]

Apr/5

17:35 - 18:22
Water spray by concrete
pumping trucks
[Approximately 20ｔ /
Fresh Water]

Apr/6

Apr/7

13:29 - 14:34
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 36ｔ /
Fresh Water]

6:53 - 8:53
Water spray by concrete
pumping trucks
[Approximately 70ｔ /
Fresh Water]

18:23 - 19:40
Water spray by concrete
pumping trucks
[Approximately 38ｔ /
Fresh Water]

Apr/8

17:06 - 20:00
Water spray by concrete
pumping trucks
[Approximately 75ｔ /
Fresh Water]

Apr/9

17:07 - 19:24
Water spray by concrete
pumping trucks
[Approximately 90ｔ /
Fresh Water]

Apr/10

10:37 - 12:38
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 60ｔ /
Fresh Water]

17:15 - 19:15
Water spray by concrete
pumping trucks
[Approximately 80ｔ /
Fresh Water]

Apr/11

Apr/12

16:26 - 17:16
Water spray by concrete
pumping trucks
[Approximately 35ｔ /
Fresh Water]

Apr/13

13:15 - 14:55
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 60ｔ /
Fresh Water]

0:30 - 6:57
Water spray by concrete
pumping trucks
[Approximately 195ｔ /
Fresh Water]

Apr/14

15:56 - 16:32
Water spray by concrete
pumping trucks
[Approximately 25ｔ /
Fresh Water]

Apr/15

14:30 - 18:29
Water spray by concrete
pumping trucks
[Approximately 140ｔ /
Fresh Water]

Apr/16

10:13 - 11:54
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 45ｔ /
Fresh Water]

Apr/17

17:39 - 21:22
Water spray by concrete
pumping trucks
[Approximately 140ｔ /
Fresh Water]

Apr/18

14:17 - 15:02
Water spray by concrete
pumping trucks
[Approximately 30ｔ /
Fresh Water]

Apr/19

16:08 - 17:28
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 47ｔ /
Fresh Water]

10:17 - 11:35
Water spray by concrete
pumping trucks
[Approximately 40ｔ /
Fresh Water]
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Date Unit 1 Pool Unit 2 Pool Unit 3 Pool Unit 4 Pool Unit 5 Pool Unit 6 Pool

Apr/20

17:08 - 20:31
Water spray by concrete
pumping trucks
[Approximately 100ｔ /
Fresh Water]

Apr/21

17:14 - 21:20
Water spray by concrete
pumping trucks
[Approximately 140ｔ /
Fresh Water]

Apr/22

15:55 - 17:40
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 50ｔ /
Fresh Water]

14:19 - 15:40
Water spray by concrete
pumping trucks
[Approximately 50ｔ /
Fresh Water]

17:52 - 23:53
Water spray by concrete
pumping trucks
[Approximately 200ｔ /
Fresh Water]

Apr/23

12:30 - 16:44
Water spray by concrete
pumping trucks
[Approximately 140ｔ /
Fresh Water]

Apr/24

12:25 - 17:07
Water spray by concrete
pumping trucks
[Approximately 165ｔ /
Fresh Water]

Apr/25

10:12 - 11:18
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 38ｔ /
Fresh Water]

18:15 - 4/26 0:26
Water spray by concrete
pumping trucks
[Approximately 210ｔ /
Fresh Water]

Apr/26

12:25 - 14:02
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 47.5ｔ /
Fresh Water]

16:50 - 20:35
Water spray by concrete
pumping trucks
[Approximately 130ｔ /
Fresh Water]

Apr/27

12:18 - 15:15
Water spray by concrete
pumping trucks
[Approximately 85ｔ /
Fresh Water]

Apr/28

10:15 - 11:28
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 43ｔ /
Fresh Water]

Apr/29

Apr/30

May/1

May/2

10:05 - 11:40
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 55ｔ /
Fresh Water]

May/3

May/4

May/5

12:19 - 20:46
Water spray by concrete
pumping trucks
[Approximately 270ｔ /
Fresh Water]

May/6

9:36 - 11:16
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 58ｔ /
Fresh Water]

12:38 - 17:51
Water spray by concrete
pumping trucks
[Approximately 180ｔ /
Fresh Water]

May/7

14:05 - 17:30
Water spray by concrete
pumping trucks
[Approximately 120ｔ /
Fresh Water]
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Date Unit 1 Pool Unit 2 Pool Unit 3 Pool Unit 4 Pool Unit 5 Pool Unit 6 Pool

May/8

12:10 - 14:10
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 60ｔ /
Fresh Water]

May/9

12:14 - 15:00
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 80ｔ /
Fresh Water]

16:05 - 19:05
Water spray by concrete
pumping trucks
[Approximately 100ｔ /
Fresh Water]

May/10

13:09 - 14:45
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 56ｔ /
Fresh Water]

May/11

16:07 - 19:38
Water spray by concrete
pumping trucks
[Approximately 120ｔ /
Fresh Water]

May/12

May/13

16:04 - 19:04
Water spray by concrete
pumping trucks
[Approximately 100ｔ /
Fresh Water]

May/14

13:00 - 14:37
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 56ｔ /
Fresh Water]

May/15

16:25 - 20:25
Water spray by concrete
pumping trucks
[Approximately 140ｔ /
Fresh Water]

May/16

15:00 - 18:32
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 106ｔ /
Fresh Water]

May/17

16:14 - 20:06
Water spray by concrete
pumping trucks
[Approximately 120ｔ /
Fresh Water]

May/18

13:10 - 14:40
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 53ｔ /
Fresh Water]

May/19

16:30 - 19:30
Water spray by concrete
pumping trucks
[Approximately 100ｔ /
Fresh Water]

May/20

15:06 - 16:15
Water spray by concrete
pumping trucks
[Approximately 60ｔ /
Fresh Water]

May/21

16:00 - 19:56
Water spray by concrete
pumping trucks
[Approximately 130ｔ /
Fresh Water]

May/22

15:33 - 17:09
Water spray by concrete
pumping trucks
[Approximately 90ｔ /
Fresh Water]

13:02 - 14:40
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 56ｔ /
Fresh Water]
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Date Unit 1 Pool Unit 2 Pool Unit 3 Pool Unit 4 Pool Unit 5 Pool Unit 6 Pool

May/23

16:00 - 19:09
Water spray by concrete
pumping trucks
[Approximately 100ｔ /
Fresh Water]

May/24

10:15 - 13:35
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 100ｔ /
Fresh Water]

May/25

16:36 - 20:04
Water spray by concrete
pumping trucks
[Approximately 121ｔ /
Fresh Water]

May/26

10:06 - 11:36
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 53ｔ /
Fresh Water]

May/27

17:05 - 20:00
Water spray by concrete
pumping trucks
[Approximately 100ｔ /
Fresh Water]

May/28

16:47 - 17:00
Leak Test of the Fuel Pool
Cooling & Clean-up System
(FPC) Line
[Approximately 5ｔ / Fresh
Water]

13:28 - 15:08
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 50ｔ /
Fresh Water]

17:56 - 19:45
Water spray by concrete
pumping trucks
[Approximately 60ｔ /
Fresh Water]

21:14
One of the pumps of the
temporary Residual Heat
Removal Service Water
System (RHRS) stopped.

May/29

11:10 - 15:35
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 168ｔ /
Fresh Water]

12:31
The temporary Residual
Heat Removal Service
Water System (RHRS)
Pump restored and Started
up

May/30

12:06 - 13:52
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 53ｔ /
Fresh Water]

May/31

17:21 -
Start of Cooling by
Alternative Cooling System

Jun/1

5:06 - 7:06
Sirculation cooling system
pump stopped

6:06 - 6:53
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 25ｔ / Fresh
Water]

7:06 -
Resumed of Cooling by
Alternative Cooling System

14:34 - 15:54
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 40ｔ / Fresh
Water]

Jun/2

Jun/3

14:35 - 21:15
Water spray by concrete
pumping trucks
[Approximately 210ｔ /
Fresh Water]

Jun/4

14:23 - 19:45
Water spray by concrete
pumping trucks
[Approximately 180ｔ /
Fresh Water]

Jun/5

10:16 - 10:48
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 15ｔ /
Fresh Water]

13:08 - 15:14
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 60ｔ /
Fresh Water]
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Date Unit 1 Pool Unit 2 Pool Unit 3 Pool Unit 4 Pool Unit 5 Pool Unit 6 Pool

Jun/6

15:56 - 18:35
Water spray by concrete
pumping trucks
[Approximately 90ｔ /
Fresh Water]

Jun/7

Jun/8

16:12 - 19:41
Water spray by concrete
pumping trucks
[Approximately 120ｔ /
Fresh Water]

Jun/9

13:42 - 15:31
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 55ｔ /
Fresh Water]

Jun/10

Jun/11

Jun/12

Jun/13

10:09 - 11:48
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 42ｔ /
Fresh Water]

16:36 - 21:00
Water spray by concrete
pumping trucks
[Approximately 150ｔ /
Fresh Water]

Jun/14

16:10 - 20:52
Water spray by concrete
pumping trucks
[Approximately 150ｔ /
Fresh Water]

Jun/15

Jun/16

13:14 - 15:44
Water injection by
temporary water injection
system
[Approximately 75ｔ / Fresh
Water]

Jun/17

10:19 - 11:57
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 49ｔ /
Fresh Water]

Jun/18

16:05 - 19:23
Water injection by
temporary water injection
system
[Approximately 99ｔ / Fresh
Water]

Jun/19

Jun/20

Jun/21

Jun/22

14:31 - 16:38
Water injection by
temporary water injection
system
[Approximately 56ｔ / Fresh
Water]

Jun/23

Jun/24

Jun/25

Jun/26

9:56 - 11:23
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 45ｔ /
Fresh Water]

Jun/27

15:00 - 17:18
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 60ｔ /
Fresh Water]

Jun/28
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Date Unit 1 Pool Unit 2 Pool Unit 3 Pool Unit 4 Pool Unit 5 Pool Unit 6 Pool

Jun/29

14:45 - 15:53
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 30ｔ /
Fresh Water]

11:47 - 12:01
Water injection by
temporary water injection
system
[Approximately 7ｔ / Fresh
Water]

Jun/30

19:47
Start of Cooling by
Alternative Cooling system

11:30 - 11:55
Water injection by
temporary water injection
system
[Approximately 13ｔ / Fresh
Water]

Jul/1

Jul/2

Jul/3

Jul/4

Jul/5

15:10 - 17:30
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 75ｔ /
Fresh Water]

Jul/6

Jul/7

Jul/8

Jul/9

Jul/10

Jul/11

Jul/12

Jul/13

Jul/14

Jul/15

Jul/16

Jul/17

Jul/18

Jul/19

Jul/20

Jul/21

Jul/22

Jul/23

Jul/24

Jul/25

Jul/26

Jul/27

Jul/28

Jul/29

Jul/30

Jul/31

8:47 - 9:38
Water injection by
temporary water injection
system
[Approximately 25ｔ / Fresh
Water]

12:44
Start of Cooling by
Alternative Cooling System

Aug/1

Aug/2

Aug/3

Aug/4
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Date Unit 1 Pool Unit 2 Pool Unit 3 Pool Unit 4 Pool Unit 5 Pool Unit 6 Pool

Aug/5

15:20 - 17:51
Water injection from the
Fuel Pool Cooling & Clean-
up System (FPC)
[Approximately 75ｔ /
Fresh Water]

Aug/6

Aug/7

Aug/8

Aug/9

Aug/10

11:22
Start of Cooling by
Alternative Cooling System

Aug/11

Aug/12

Aug/13

Aug/14

Aug/15

Aug/16

Aug/17

Aug/18

Aug/19

Aug/20

Aug/21

Aug/22

Aug/23

Aug/24

Aug/25

Aug/26

Aug/27

Aug/28

Aug/29

Aug/30

Aug/31
C

ooling by A
lternative C

ooling System

C
ooling by A

lternative C
ooling System

- 157 -



Water injection into the Unit 2 spent fuel pool using the FPC System

Created by TEPCO

廃棄物処理建屋

原子炉建屋

使用済燃料プール

スキマサージタンク

FG-47B
注水

物揚場
海

F/D

： 外部注水ライン

： 既設ライン

ＦＰＣ系

ポンプ

逆止弁

熱交換器

Reactor building

Spent fuel pool

Heat exchanger

FPC System

Existing line

External water injection line

Radioactive waste treatment

Pump

Sea

FG-47B

F/D

Water 
injection

Skimmer surge tankCheck valve

Shallow 
Draft 
Quay

A
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ent IV-33
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Spent fuel pool

Skimmer surge tank

When the spent fuel pool becomes 
full, the water overflows.

Skimmer surge tank configuration
A

ttachm
ent IV-34
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熱交換器

廃棄物処理建屋

原子炉建屋

使用済燃料プール

スキマサージタンク

FG-101A

注水

逆止弁

物揚場
海

F/D

： 外部注水ライン

： 既設ライン

ＦＰＣ系

ポンプ

Reactor building

Check valveSkimmer surge tank

Radioactive waste treatment

Spent fuel pool

Pump

Heat exchanger

FPC System

Existing line

External water injection line

F/D

FG-101A

Sea
Shallow 
Draft 
Quay

Water 
injection

Water injection into the spent fuel pools of Units 3 and 4 using the FPC System

Created by TEPCO

A
ttachm

ent IV-35
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Alternative cooling system for the Unit 2 spent fuel pool

Created by TEPCO

ＦＰＣ熱交換器

廃棄物処理建屋

原子炉建屋

使用済燃料プール

屋外

FG-69A

FE-52A

一次系

熱交換器ユニット

スキマサージタンク

二 次系

一次系ポンプ 二次系ポンプ

循環冷却システム

サージ
タンク

冷却塔

補給水

FSTR建屋

FG-47B

注水

AO-F015

F/D

MO-F004B

PI-45

AO-11

一次系

MO-F001

熱
交
換
器

： 既設ライン

： 一次系仮設ライン

： 二次系仮設ライン

： 外部注水ライン

MO-F004A

A
ttachm

ent IV-36

Skimmer surge tank

Reactor building

Radioactive waste building

Spent fuel pool

FPC heat exchanger

Existing line

External water injection line

Water injection

Primary cooling system 
temporary line
Secondary cooling system 
temporary line

Secondary 
Cooling 
Loop

Circulation cooling system

OutsideFSTR building

Heat exchanger unit

Cooling 
tower

Primary cooling loop pump Secondary 
cooling loop 
pumpF/D

FE-52A

PI-45 AO-F015

MO-F004B

FG-69A

FG-47B

MO-F004A

AO-11

MO-F001

Primary cooling 
loop

H
eat exchanger

Make-up 
water

Surge
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Alternative cooling system for the Unit 3 spent fuel pool
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原子炉建屋

使用済燃料プール
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Temporary SFP water injection system (“Mizuha”)

Adopted from “Progress Status of Roadmap towards Restoration after the Accident 
at the Fukushima Daiichi Nuclear Power Station, TEPCO” (September, 2009)
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Water injection into the Unit 4 spent fuel pool using the ICM tubes

機器貯蔵プール

（ＤＳＰ）

原子炉ウェル

（ＷＥＬＬ）

使用済燃料プール

（ＳＦＰ）

ＩＣＭハウジング※

約11.8ｍ

約7.6ｍ

※ 原子炉圧力容器内に設置され、原子炉内の中性子の量を測定する計測器であるＩＣＭ

（In Core Monitor）を包むステンレス鋼製のさや管で、原子炉圧力容器下部に溶接

固定されている。
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Compiled from documents by TEPCO
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* The ICM tubes are stainless steel tubes housings installed within and welded to 
the reactor pressure vessel to protect the In-Core Monitors )ICMs) that measure 
neutron flux in the reactor.
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Alternative cooling system for the Unit 1 spent fuel pool

Adopted from “The Impact of the Tohoku District – off the Pacific Ocean Earthquake on Nuclear Reactor Facilities at the Fukushima Dai-ichi Nuclear Power Station" (September, 2011) 
by TEPCO
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Alternative cooling system for the Unit 4 spent fuel pool
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