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THE REPORT ON THE FUKUSHIMA DAIICHI ACCIDENT

At the IAEA General Conference in September 2012, the Director General announced that the IAEA
would prepare a report on the Fukushima Daiichi accident. He later stated that this report would be
“an authoritative, factual and balanced assessment, addressing the causes and consequences of the
accident, as well as lessons learned”.!

The report is the result of an extensive international collaborative effort involving five working
groups with about 180 experts from 42 Member States (with and without nuclear power programmes)
and several international bodies. This ensured a broad representation of experience and knowledge.
An International Technical Advisory Group provided advice on technical and scientific issues. A Core
Group, comprising [AEA senior level management, was established to give direction and to facilitate
the coordination and review. Additional internal and external review mechanisms were also instituted.
The organizational structure for the preparation of this publication is illustrated in Fig. 1.
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FIG. 1. IAEA organizational structure for the preparation of the report on The Fukushima Daiichi Accident.

The Report by the Director General consists of an Executive Summary and a Summary Report. It
draws on five detailed technical volumes prepared by international experts and on the contributions of
the many experts and international bodies involved.

The five technical volumes are for a technical audience that includes the relevant authorities in IJAEA
Member States, international organizations, nuclear regulatory bodies, nuclear power plant operating
organizations, designers of nuclear facilities and other experts in matters relating to nuclear power.

" INTERNATIONAL ATOMIC ENERGY AGENCY, Introductory Statement to Board of Governors (2013),
https://www.iaea.org/newscenter/statements/introductory-statement-board-governors-3.



The relationship between the content of the Report by the Director General and the content of the
technical volumes is illustrated in Fig. 2.
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EMERGENCY PREPAREDNESS AND RESPONSE

3. INTRODUCTION

This volume describes the key events and response actions from the onset of the accident at the
Fukushima Daiichi nuclear power plant (NPP), operated by the Tokyo Electric Power Company
(TEPCO), on 11 March 2011. It also describes the national emergency preparedness and response
(EPR) system in place in Japan and the international EPR framework prior to the accident. It is
divided into five sections.

Section 3.1 describes the initial actions taken by Japan in response to the accident, involving:
identification of the accident, notification of off-site authorities and activation of the response;
mitigatory actions taken on-site; and initial off-site response.

Section 3.2 describes the protective measures taken for personnel in response to the natural disaster,
protection of emergency workers, medical management of emergency workers and the voluntary
involvement of members of the public in the emergency response.

Section 3.3 describes the protective actions and other response actions taken by Japan to protect the
public. It addresses urgent and early protective actions; the use of a dose projection model, the System
for Prediction of Environmental Emergency Dose Information (SPEEDI), as a basis for decisions on
protective actions during the accident; environmental monitoring; provision of information to the
public and international community; and issues related to international trade and waste management.

Section 3.4 describes the transition from the emergency phase to the recovery phase. It also addresses
the national analysis of the accident and the emergency response.

Section 3.5 describes the response by the IAEA, other international organizations within the Inter-
Agency Committee on Radiological and Nuclear Emergencies (IACRNE), the actions of TAEA
Member States with regard to protective actions recommended to their nationals in Japan and the
provision of international assistance.

A summary, observations and lessons conclude each section.

There are three appendices and two annexes that provide supplementary information. Appendix I
describes the key documents and elements of Japan’s EPR system that existed prior to the accident.
Appendix II describes the radiation emergency medical system that was in place in Japan prior to the
accident. Appendix III describes the emergency drills and exercises that took place prior to the
accident. Annex I contains a provisional English translation by the IAEA of the notification faxes sent
by the Fukushima Daiichi NPP Site Superintendent to off-site officials on 11 March 2011. Annex II
reproduces a copy of a message issued by the International Commission on Radiological Protection
(ICRP) on 21 March 2011 that includes quotes from its generally applicable recommendations. The
annexes are included on the attached CD-ROM.

Key events relevant to the EPR area and response actions during the first year after the accident have
been compiled in chronological order and are presented in the form of a timeline in Fig. 3—1.



11 March

14:46 | Great East Japan Earthquake, loss of off-site power, all operating reactors automatically
shut down

15:36 | Second tsunami wave started flooding site

(estimated inundation height: Onahama Port (OP) +14.5 m)

15:42 | Fukushima Daiichi NPP reported a specific event (station blackout) to national and
local governments under Article 10 of the Act on Special Measures Concerning Nuclear
Emergency Preparedness (Nuclear Emergency Act)

16:45 | Fukushima Daiichi NPP reported an event classified as a nuclear emergency (inability of
water injection of the emergency core cooling system for Units 1 and 2) under Article 15
of the Nuclear Emergency Act to national and local governments

19:03 | Declaration of a nuclear emergency by the national Government and establishment of
Nuclear Emergency Response Headquarters (NERHQ)

20:50 | Fukushima Prefecture issued an evacuation order for an area of 2 km radius around
Fukushima Daiichi NPP

21:23 | National Government issued an evacuation order for an area of 3 km radius and sheltering
order for a 3—10 km radius around Fukushima Daiichi NPP

12 March
Fukushima Prefectural Government began monitoring evacuees using criterion of 13 000 counts/min
03:20 | Off-site Centre (OFC) became partially operational

05:44 | National Government issued an evacuation order for an area of 10 km radius around
Fukushima Daiichi NPP

13:15 | Local Nuclear Emergency Response Headquarters (Local NERHQ) issued an order to local
government that, if a decision is taken to implement iodine thyroid blocking (ITB), stable
iodine tablets would need to be distributed to evacuation facilities

15:36 | Explosion in Unit 1: destruction of water and power provisions, degrading site radiological
conditions

P 18:25 | National Government issued an evacuation order for an area of 20 km radius around

Fukushima Daiichi NPP

19:04 | Seawater injection into the core of Unit 1 started
13 March
05:58 | Fukushima Daiichi NPP reported an event classified as a nuclear emergency (loss of

reactor cooling function at Unit 3) under Article 15 of the Nuclear Emergency Act to
national and local governments

14 March

P Monitoring criterion for full decontamination of the public increased from 13 000 counts/min to

100 000 counts/min

P 11:01 | Explosion in Unit 3 and destruction of alternative water injection equipment for Units 1

and 3

Fukushima Daiichi NPP reported an event classified as a nuclear emergency (loss of
reactor cooling function at Unit 2) under Article 15 of the Nuclear Emergency Act to
national and local governments

15 March

Dose criterion for emergency workers increased from 100-250 mSv (with retroactive effect from
14 March)

05:30 | Government-TEPCO Integrated Response Office established in Tokyo
06:14 | Sound in Unit 2 primary containment vessel, explosion in Unit 4 reactor building

13:38

09:00 | Maximum radiation level at main gate (c. 12 mSv/h)

11:00 | National Government issued an order to shelter for residents within a 20—-30 km radius of
Fukushima Daiichi NPP

| Relocation began of OFC to Fukushima Prefectural Public Hall

FIG.3—1. Timeline of key events relevant to EPR and actions in response to the emergency at the Fukushima Daiichi NPP.



B 20:40| Dose rates in the order of a few hundred pSv/h measured in some locations beyond the
=50 20 km evacuation zone

17 March

B Provisional Regulation Values to restrict food and drinking water established

20 March

B National Government received aerial monitoring data from the United States of America

21 March

P National Government began to issue restrictions on the distribution of specific food

25 March
P National Government recommended voluntary evacuation for residents within the 20-30 km
radius of the Fukushima Daiichi NPP

11 April
B National Government announced criterion of 20 mSv dose to determine areas beyond the 20 km
evacuation zone from which people might need to be relocated

17 April
B TEPCO issued a Roadmap that outlined the steps toward recovery on the site
19 April

B National Government established criterion of 20mSv/y to determine reopening of schools
(the criterion of 20 mSv/y was later reduced to 1 mSv/y)

22 April
P Deliberate Evacuation Area, Evacuation Prepared Area in Case of Emergency and Restricted Area
established

25 April
P Joint press conferences between various organizations involved in the response held from this day
onward

15 May

P Commencement of relocation from the Deliberate Evacuation Area

17 May

P National Government issued Roadmap for Immediate Actions for the Assistance of Nuclear
Sufferers

30 June onwards

P National Government began to designate locations for relocation, identified as Specific Spots
Recommended for Evacuation

30 September

P Evacuation Prepared Area in Case of Emergency lifted

16 December
B Conditions for a cold shutdown state achieved in Units 1-3

1 April 2012

B Standard limits established with activity concentrations for radionuclides in food and drinking
water on the basis of 1 mSv/y criterion

FIG.3—1. Timeline of key events relevant to EPR and actions in response to the emergency at the Fukushima Daiichi NPP.
(cont.). "

' Throughout this volume, Japan Standard Time (JST) is used, except for Section 3.5, which uses Universal Time
Coordinated (UTC) when describing activities at the international level. JST is nine hours ahead of UTC.



3.1. INITIAL RESPONSE IN JAPAN TO THE ACCIDENT
3.1.1. Relevant EPR arrangements in Japan prior to the accident

Before the accident at the Fukushima Daiichi NPP, separate arrangements were in place for
responding to nuclear emergencies and natural disasters at the national and local levels. These
arrangements did not envisage the need to respond to a nuclear emergency and a natural disaster
occurring simultaneously [1, 2] (see Appendix I for more details). Lessons identified from the
response to the Japan Nuclear Fuel Conversion Co. (JCO) Tokaimura criticality accident in
1999 [3, 4] resulted in an increased role of the national Government in managing the response to a
nuclear emergency [5].

It was planned that the core entities in managing a nuclear emergency would be the Nuclear
Emergency Response Headquarters (NERHQ)? and its Secretariat” as well as the Local Nuclear
Emergency Response Headquarters (Local NERHQ)* (see Appendix I). The NERHQ would direct
and coordinate the national response, which was to include preparing and issuing orders’ and/or
recommendations on evacuation to the local government [5].

The overall management of the national response to a nuclear emergency was to be coordinated at the
local level, as soon as possible, by the Local NERHQ at the Off-site Centre (OFC). The OFC was to
be established within a 20 km radius of an NPP [7]. For the Fukushima Daiichi and Fukushima Daini
NPPs, the OFC was to be established within 5 km of the Fukushima Daiichi NPP. Each OFC had the
necessary facilities and equipment to communicate with the Prime Minister’s Office, the Cabinet
Office and other relevant national and local authorities. It also allowed easy communication with the
Emergency Response Centre established by the Ministry of Economy, Trade and Industry (METI) and
the Nuclear and Industrial Safety Agency (NISA), which was part of the ministry (METI/NISA-ERC).
The Local Prefectural Nuclear Emergency Response Headquarters and the Joint Council for Nuclear
Emergency Response (JCNER) were also planned to be located in the Off-site Centre [1, 2, 8].

For the prefectural response to a nuclear emergency, it was planned that the Local Prefectural Nuclear
Emergency Response Headquarters and the Prefecture Headquarters for Disaster Control would
coordinate activities at the prefectural level. The JCNER would coordinate between the national
response at the local level and the prefectural response [1, 5, §].

Notification from the NPP to local and national governments was required under Article 10 of the Act
on Special Measures Concerning Nuclear Emergency Preparedness (hereafter referred to as Nuclear
Emergency Act) [S] when certain ‘specific events’ occurred, such as failure of all AC power supplies
for more than five minutes [9]. Under Article 15 of the Nuclear Emergency Act [5], a report of a
nuclear emergency would be sent when certain predefined criteria were met or exceeded, such as the
loss of all capabilities to cool the reactor [5, 7, 10].

% The NERHQ, which was planned to be located in the Prime Minister’s Office, was to be composed of those appointed by
the Prime Minister from among the officials of the Cabinet Secretariat and designated administrative organs [5]. The Prime
Minister was to serve as the Director General of the NERHQ.

* The NERHQ Secretariat was to be staffed by representatives of key organizations and headed by the Director General of
the Nuclear and Industrial Safety Agency (NISA), which was part of the Ministry of Economy, Trade and Industry (METTI).
It would be located in the METI/NISA Emergency Response Centre (METI/NISA-ERC) in the METI building.

* The Local NERHQ was to be staffed by individuals from all relevant organizations, with the METI Senior Vice Minister as
Director General. It was planned to be located at the Off-site Centre.

> The Nuclear Emergency Act [5] and the Disaster Countermeasures Basic Act [6] use the terms ‘instructions’ and
‘recommendations’ for issuing protective actions. An ‘instruction’ is mandatory and the public is therefore required to
adhere to it. A ‘recommendation’ is only a suggestion and therefore not mandatory. However, for the purposes of clarity, the
term ‘orders’ is used in this report as an equivalent of ‘instructions’.



Table 3.1-1 lists the criteria to be used by the operators of the Fukushima Daiichi NPP for notification
and reporting, as they were listed on the reporting forms (see Annex I).

TABLE 3.1-1. CRITERIA TO BE USED BY THE OPERATORS OF THE FUKUSHIMA DAIICHI NPP FOR
REPORTING AN EMERGENCY

Type of Criteria Type of Criteria
events events
(1) Rise in site boundary radiation dose rate (i) Abnormal rise in the site boundary
radiation dose rate
(i1) Release of radioactive material (higher than (i) Abnormal release of radioactive material
preset levels) through the normal release path through the normal release path
(iii) Release of radioactive materials due to a fire, (iii) Abnormal release of radioactive material

explosion or other hazard due to a fire, explosion or other hazard

(iv) Scram failure (iv) Out-of-reactor criticality

(v) Leakage of reactor coolant (v) Loss of the reactor shutdown function

(vi) Inability of water injection of the
emergency core cooling system

(vi) Loss of reactor feedwater

(vii) Loss of reactor heat removal function (vii) Abnormal rise in containment pressure

(viii) Station blackout (viii) Loss of pressure suppression function

Article 10° (Specific Event)
Article 15" (Nuclear Emergency)

(ix) Loss of DC power supply (partial loss) (ix) Loss of reactor cooling function

(x) Drop in the reactor water level at shutdown (x) Loss of DC power supply (complete loss)

(xi) Drop in the fuel pool water level (xi) Core meltdown

(xii) Unavailability of the control room (xii) Abnormal drop in reactor water level at
shutdown

(xiii) Possible out-of-reactor criticality (xiii) Unavailability of the control room

* Nuclear Emergency Act [5]

Table 3.1-2 provides additional details from the relevant Cabinet Order and Ministerial Ordinance [7,
9, 10].

These criteria were not used as emergency action levels (EALs)® which would trigger implementation
of predetermined public protective actions without additional assessment and judgement off-site.
There was no emergency classification system in place that would address the need for prompt and
informed management of the response to severe emergencies, as per the IAEA safety standards [13,
14].

It was assumed that a report of an event under Article 15 of the Nuclear Emergency Act [5] would
follow a notification of a ‘specific event’ under Article 10 [8]. Notifications under Articles 10 and 15
could also be sent simultaneously as an initial report. However, it was not envisaged that notification
under Article 15 only would be submitted as an initial report [15].

The NPP Site Superintendent would establish the on-site Emergency Response Centre (ERC) to direct
the on-site Emergency Response Organization (ERO), which would implement different emergency

% Emergency action level (EAL) is a specific, predetermined, observable criterion used to detect, recognize and determine
the emergency class of an event, which, if met or exceeded, would trigger declaration of the appropriate emergency class and
initiation of the predefined response actions for that emergency class [11-13].



response functions to prevent progression of the accident and to mitigate its consequences, to protect
plant personnel and to address any other site related issues in accordance with established plans and
procedures (see Appendix I for background information).

TABLE 3.1-2. CRITERIA FOR A SPECIFIC EVENT AND FOR A NUCLEAR EMERGENCY AS
SPECIFIED IN THE RELEVANT NATIONAL LAW [9]

Events

Criteria for a Specific Event

Criteria for a Nuclear Emergency

a) Radiation dose near the site
boundary

5 uSv/h or more at one point for more
than consecutive 10 minutes

5 uSv/h or more at two or more points
simultaneously

500 pSv/h or more at one point for more
than consecutive 10 minutes

500 pSv/h or more at two or more
points simultaneously

b) Detection of radioactive
materials in usual release points
such as exhaust pipes

When the concentration of radioactive
materials equivalent to 5 uSv/h or
more continues for 10 minutes or
more, or radioactive materials
equivalent to 50 uSv/h or more are
released

When the concentration of radioactive
materials equivalent to 500 uSv/h or
more continues for 10 minutes or more,
or radioactive materials equivalent to

5 mSv/h or more are released

¢) Detection of radiation or
radioactive materials by fire,
explosion, etc. (outside the control
zone)

Radiation dose of 50 pSv/h or more

Release of radioactive materials
equivalent to 5 uSv/h or more

Radiation dose of 5 mSv/h or more

Release of radioactive materials
equivalent to 500 pSv/h or more

d) Individual events of each nuclear
installation:

Failure of reactor scram

Loss of reactor coolant

Loss of all AC power supplies

Decrease in water level of the spent

When the nuclear reactor shutdown
cannot be performed by usual neutron
absorbers

When leakage of nuclear reactor
coolant occurs, which needs operation
of the emergency core cooling system

When power supply from all AC
power supplies fails for 5 minutes or
more

When water level is decreased to the

When all reactor shutdown functions are
lost in a case where emergency reactor
shutdown is necessary

When water cannot be injected into the
nuclear reactor by any emergency core
cooling system

When all functions for cooling a reactor
are lost with loss of all AC power
supplies

fuel pool at reprocessing facilities point where a fuel assembly is exposed

In the case of the Fukushima Daiichi NPP, for example, the on-site ERC, if necessary, would send a
request for support to TEPCO Headquarters, using TEPCO’s capabilities or resources gathered from
other nuclear operating organizations, through the Agreement on Cooperation between Japanese
Nuclear Operators [16, 17]. A clearly established procedure for requesting such assistance was
included in the Fukushima Daiichi NPP Nuclear Operator Emergency Action Plan [16].

The provision of resources to the NPP by the national Government was not clearly described in the
other emergency plans existing at the different levels [1, 2, 8].

Off-site response would start from a notification on a reportable event under Article 10 of the Nuclear
Emegency Act [5] sent by an NPP to national and local governments. Key actions to be taken if an
event fell under Article 10 and/or Article 15 of the Nuclear Emergency Act are summarized in
Fig. 3.1-1[1, 5, 6, 8, 16].
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FIG. 3.1-1. Key actions to be taken if an event falls under Article 10 and/or Article 15 of the Nuclear Emergency Act [5], as
planned prior to the Fukushima Daiichi accident (based on Refs [1, 5, 6, 8, 16]).



After receiving a notification, national officials in Tokyo (METI/NISA) would assess the event report
[8] and a liaison conference of relevant ministries and agencies on accident management would be
convened in Tokyo, along with a local liaison conference on accident management at the respective
OFC to assess the situation and coordinate the initial response. If it was judged that the event fell
under the classification of a nuclear emergency as set forth in Article 15 of the Nuclear Emegency Act
[5], the response would proceed as described below without establishing these conferences, or closing
them if they had already began.

If NISA assessed a declaration of a Nuclear Emergency to be warranted (as per Article 15), it would
prepare a draft public notice of a declaration of a Nuclear Emergency and a draft of orders and/or
recommendations for the heads of local governments, which would be sent to the Cabinet Secretariat
located in the Prime Minister’s Office and the Cabinet Office [2].

The Deputy Chief Cabinet Secretary for Crisis Management, the Director General of the government
office responsible for safety regulation (NISA) and the Director General of the Cabinet Office for
Disaster Preparedness would then promptly discuss and decide on these drafts, while incorporating
inputs from local governments, as necessary, to be presented to the Prime Minister. If there was no
time to complete this procedure, then verbal consent would be obtained [8].

The Prime Minister would be briefed on the event, and if he/she concurred with the draft, the
declaration of a Nuclear Emergency would be issued.

The Prime Minister would establish and direct (as Director General) the NERHQ and NERHQ
Secretariat located in the METI/NISA-ERC to coordinate the emergency response. The NERHQ
would monitor conditions at the nuclear facilities and coordinate with local governments.

The Prime Minister would also direct the establishment of the Local NERHQ at the OFC. Nuclear
safety inspectors at the site would immediately go to the OFC’, and a Senior Specialist for Nuclear
Emergency Preparedness would start the process of activating the Local NERHQ. The Vice Minister
of METI (who would act as the Director General of the Local NERHQ), along with representatives of
relevant national organizations (e.g. the Nuclear Safety Commission of Japan (NSC)) from Tokyo and
representatives from the local government, would also go to the OFC.

The NPP Site Superintendent would provide the relevant off-site organizations (e.g. METI) with
timely information of the accident progression. In parallel with the assessment of the event and
activation of the national response described above, METI, as soon as the notification was received
(as shown on the right hand side of Fig. 3.1-1), would monitor conditions at the NPP. It would
attempt to make predictions of the accident evolution, including predictions of timing, rate and
composition of possible releases (i.e. the source term) of radioactive material from the NPP based on
plant cgnditions provided by the operator and using the Emergency Response Support System
(ERSS)".

The Ministry of Education, Culture, Sports, Science and Technology (MEXT) would use the source
term predictions by METI to predict off-site consequences (e.g. projected doses to the public) from
the possible release of radioactive material using the System for Prediction of Environmental
Emergency Dose Information (SPEEDI). Doses that were predicted by using SPEEDI would be
compared with predetermined criteria for taking protective actions [19] to determine where and what

7 Some nuclear safety inspectors would remain at the site to monitor the plant situation for reporting to METI/NISA.

8 The ERSS is a computer-aided tool to assess the status at the nuclear power plant and predict the progression of an accident
[18].



protective action(s) should be taken (see Section 3.3 for details). MEXT would transmit the
predictions to terminals in the NERHQ, Local NERHQ, NSC, Prefecture Headquarters for Disaster
Control and elsewhere. Within the NERHQ, protective action recommendations would be drafted for
issuance by the Prime Minister, who would be responsible for issuing orders and/or recommendations
for protective actions to the public [8].

Thus, determination of the protective actions was to be based on the projections performed in real
time. There was no system in place to recommend urgent protective actions for the public based on
pre-defined plant conditions which, if met, would correspond to a specific emergency class and would
trigger a decision on urgent protective actions for the public without additional assessment and
judgement [11, 13].

The Prime Minster would provide orders and/or recommendations to the local government on the
implementation of protective actions. The local governments (prefecture/town/city/village) would
decide on the protective actions to be taken based on: (a) the orders and/or recommendations given by
the Prime Minister (or NERHQ Director General); (b) decisions taken within the JCNER (if there was
enough time); or (c) their own independent judgement [2, 6].

Local authorities would make preparations to establish the Prefecture Headquarters for Disaster
Control’, in order to coordinate the response to a nuclear emergency at the prefectural level, and the
Local Prefectural NERHQ at the OFC [1].

The prefecture and municipalities would send representatives to the OFC to staff the Local NERHQ
and JCNER. The Local NERHQ would organize the JCNER, consisting of representatives of national
and local governments and the NPP. The representatives of the JCNER would share information and
coordinate protective actions and information to be provided to the media. The policies concerning
key issues associated with protective action recommendations would be discussed and decided
through the Emergency Response Policy Meeting of the JCNER. The Local NERHQ at the OFC
would have the capability to make predictions on the impact of releases using SPEEDI (operated by
MEXT), based on data obtained from ERSS (operated by METI), and to monitor environmental
radiation levels in real time using monitoring posts located in the vicinity.

Once the Local NERHQ at the OFC was operational, the Prime Minister would delegate to the
Director General of the Local NERHQ part of his/her authority. This would include responsibilities
that are best assumed locally (concerning orders and/or recommendations to evacuate residents,
restrict the intake of beverages and food, and implement iodine thyroid blocking (ITB)).

Close coordination between the NERHQ, Local NERHQ and others would be accomplished by using
the on-line Integrated Nuclear Emergency Preparedness Network and a videoconference system.

The prefecture and the local municipalities would start preparations for sheltering or evacuation, such
as setting up shelters, making vehicles available to transport local residents and arranging sound
trucks (see Section 3.3.2.1) [1]. The logistics of sheltering and evacuations would be carried out
according to predetermined plans.

A disaster wireless system and sound trucks would be used to warn and inform the residents. For
example, evacuees gathered at assembly points would be evacuated using vehicles provided by the
Government or, if necessary, by vehicles provided by their owners. Special consideration would be

? Within the arrangements for Fukushima Prefecture, the Prefecture Headquarters for Disaster Control would be located in
the Fukushima Prefectural Office.



given to vulnerable people such as elderly persons, infants, pregnant women and injured or sick
persons. If stable iodine tablets for ITB were to be prescribed for the public, the tablets would be
distributed by the prefecture at the time of the accident. No pre-distribution of stable iodine tablets to
the population living close to an NPP at the preparedness stage was foreseen.

The local governments would implement the protective actions for the public within the 10 km
emergency planning zone (EPZ) of an NPP in accordance with their emergency response plans.

Local residents would be monitored (screened) for external contamination and decontaminated if the
criteria established were exceeded. If required, exposed and contaminated individuals would be
treated at designated radiation emergency medical hospitals as well as at the National Institute of
Radiological Sciences (NIRS) located in Chiba (approximately 40 km from Tokyo).

In parallel, the on-site ERO would keep off-site officials informed about the developments on-site.
Radiation monitoring in the wider area would be conducted by the national Government and the
prefecture'’, while the operator would conduct monitoring at and near the NPP site.

3.1.2. Identification, notification and activation in response to the accident

As a result of the Great East Japan Earthquake that occurred at 14:46 on 11 March 2011 off the north-
eastern coast of Japan, the Fukushima Daiichi NPP lost off-site electrical power, the emergency diesel
generators (EDGs) were automatically activated and the reactor protection systems were initiated in
accordance with the design of the NPP [17]."" In addition to causing strong ground motion and
infrastructure damage, the earthquake generated a series of large tsunami waves. When the second of
these waves arrived at the Fukushima Daiichi NPP at 15:36, it overwhelmed the tsunami barrier
seawalls, flooded the main buildings and caused extensive damage to the structures and equipment
necessary for keeping the plant in safe shutdown [20]. As a consequence, the Fukushima Daiichi NPP
entered into a condition in which the Nuclear Operator Emergency Action Plan [16] was to be fully
activated. This triggered actions to set up the on-site ERC and on-site ERO.

The flooding caused a loss of all AC power in Units 1-5, creating a situation referred to as ‘station
blackout’. Within the next 10—15 minutes, DC power, too, was lost in Units 1, 2 and 4. This resulted
in the loss of monitoring and operating functions in the main control rooms, the loss of tools for
communication with workers in the field, the loss of lights and the loss of all motor operated systems
(i.e. safety systems and cooling facilities).

The loss of AC/DC power shortly after the tsunami also resulted in the loss of core cooling in
Units 1-3, leading to severe damage to the fuel in the core '2.

Notification of a ‘specific event’ for Units 1" to 5 under Article 10 of the Nuclear Emergency Act [5]
due to a station blackout was communicated by the plant by telephone to NISA and by fax to TEPCO

1% For Fukushima Prefecture, radiation levels would be monitored in real-time at 23 locations in the vicinity of the local
Environmental Radioactivity Monitoring Centre located next to the OFC. In addition, the Centre would deploy monitoring
teams.

" For a detailed description of the onset and progression of the accident, see Technical Volume 1, Sections 1.1 and 1.3.

12 According to IAEA safety standards [11, 13, 14], the loss of core cooling warranted the classification of the event as a
General Emergency and the implementation of urgent protective actions for the public off the site, since it would result in
severe damage to the fuel in the core and could potentially result in a large release of radioactive material.

" n the following account, the evolution of the situation at Unit 1 is described in detail, because progression of the situation
at this unit was most important for decisions on public protective actions, as it was the first unit to experience severe damage
to the fuel in the core.
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Headquarters, METI, the Governor of Fukushima Prefecture and the mayors of Okuma Town and
Futaba Town (Fig. 3.1-2) (Fax 1, Annex I)."
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FIG. 3.1-2. Municipalities near the Fukushima Daiichi and Fukushima Daini NPPs [21].

After trying to send a fax message to Namie Town (receipt of which could not be acknowledged),
repeated attempts were made to communicate by telephone, disaster priority mobile phone, satellite
mobile phone and hotline. However, since all the means of communication were out of order, no
phone contact could be established [17].

On 11 March, TEPCO staff, in order to explain the conditions at the relevant NPPs, personally went
to the four municipalities in which the NPPs are located (Okuma Town and Futaba Town for
Fukushima Daiichi, and Naraha Town and Tomioka Town for Fukushima Daini). In addition, TEPCO
staff visited Namie Town on 13 March to explain the situation [9].

At 16:25, the shift supervisor reported to the on-site ERC on the occurrence of a situation falling
under Article 15 of the Nuclear Emergency Act [5]. At 16:36, the Site Superintendent confirmed that,
due to the loss of the water injection function of the emergency core cooling system (ECCS), Article
15 of the Nuclear Emergency Act was applicable [5, 17].

At 16:45, the Fukushima Daiichi NPP reported to off-site officials (Fax 2, Annex I) an event at
Units 1 and 2 classified as a nuclear emergency (under Article 15 of the Nuclear Emergency Act [5])
[17, 22-24], based on the inability of the ECCS to inject water into the reactors of Units 1 and 2 [24].

" TEPCO notified NISA of a “'specific event’ for Units 1-5 under Article 10 of the Nuclear Emergency Act [5] by telephone
at 15:42. According to the fax sheet received by the NISA from TEPCO, the received time was recorded as 16:00. The delay
in the receipt of the fax might have been caused by technical difficulties [21].

11



This notification indicated that the NPP staff could no longer maintain core cooling in the reactors of
Units 1 and 2 and thus could no longer prevent the fuel in the cores from being damaged.

At 22:10 (Fax 8, Annex I), based on displays in the control room, it was reported to off-site officials
that the reactor water level in Unit 1 was above top of active fuel (TAF). However, as shown in
Fig. 3.1-3 [17, 25], the water level was, in fact, below TAF at this time.
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FIG. 3.1-3. Water level in Unit 1 as a function of time [17].

This error occurred because the water level instrumentation was not designed to function under
emergency conditions [17, 21]."

!5 According to IAEA safety standards [11], the response of control room instrumentation under accident conditions needs to
be considered in the development of the EPR arrangements.
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3.1.3. Mitigatory actions

Figure 3.1-4 presents a timeline of key events relevant to the mitigatory actions'® taken after the onset
of the accident'”.

3.1.3.1. Management and implementation

The initial mitigatory actions after the earthquake took place in accordance with TEPCO’s abnormal
operating procedures'®. An ERC, headed by the Site Superintendent, was established at the Fukushima
Daiichi NPP around 15 minutes after the earthquake [17, 27]. It was located in the seismically isolated
building, which was fitted with special features, including an autonomous electrical power supply and
ventilation systems with filtration devices. This building had been constructed'® as a result of lessons
learned from the experience of the Kashiwazaki-Kariwa NPP following the Niigata-Chuetsu-Oki
earthquake in 2007, and its use enabled mitigatory actions to continue at the site during the response
to the accident [17]. All safety systems behaved as expected.

The situation changed dramatically when the tsunami wave hit the NPP. As most of the cooling
systems of all the three operating reactors (Units 1, 2 and 3) became inoperative, the overriding
priority was to take mitigatory actions to restore core and containment cooling in these reactors in
order to prevent radioactive releases, or reduce the size of such releases. At Units 4, 5 and 6 (which
were undergoing planned refuelling and/or maintenance outages), the critical parts that needed to be
cooled were the spent fuel pools [17]. Accordingly, the NPP staff started to implement the Fukushima
Daiichi NPP Nuclear Operator Emergency Action Plan®.

The mitigatory actions were conducted in a complicated and stressful environment marked by:
damage to the plant’s infrastructure caused by the tsunami (e.g. presence of a huge amount of debris);
occurrence of aftershocks, which triggered the tsunami alerts; lack of electricity supply, which
disabled most of the plant’s equipment and lighting inside the buildings; difficulties in
communication, both on-site and off-site; failure of the safety systems needed for core cooling; and
other challenging conditions (hydrogen explosions, increased radiation levels, etc.). Workers at the
site carried out mitigatory actions under very difficult conditions; they worked longer hours under far
more tiring circumstances than would normally be expected [17].

The simultaneous occurrence of these circumstances had not been considered in the emergency plans.
Consequently, the ERO became overwhelmed, and many mitigatory actions could not be carried out
in a timely manner [17].

' Mitigatory actions are immediate actions to reduce the potential for conditions to develop that would result in exposure or
a release of radioactive material requiring emergency actions on or off the site, or to mitigate source conditions that could
result in exposure or a release of radioactive material requiring emergency actions on or off the site [12, 26].

17 Mitigatory actions are also discussed as part of the overall description of the onset and progression of the accident in
Technical Volume 1, Sections 1.1 and 1.3. They are addressed in Technical Volume 2, Section 2.4, from the nuclear safety
perspective, e.g. assessing the accident management actions and procedures and the implementation of severe accident
management criteria and guidelines during the accident. This section describes mitigatory actions from the perspective of
emergency preparedness and response on the site, e.g. actions undertaken by the on-site ERO, as described in the Nuclear
Operator Emergency Action Plan [16].

'8 The abnormal operating procedures were implemented for a ‘natural event’ and a ‘turbine and electrical incident’ as
described in more detail in Technical Volume 1, Section 1.1." Construction of the seismically isolated building started in
March 2009 and the building was put into operation in July 2010.

1 Construction of the seismically isolated building started in March 2009 and the building was put into operation in July
2010.

2% This plan provided the basis for organizational and material resources and emergency actions to be carried out on-site and
for liaison with off-site entities (e.g. TEPCO, NERHQ and Local NERHQ) [16].
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11 March

» 14:46' Great East Japan Earthquake, loss of off-site power, all operating reactors automatically
shut down

Second tsunami wave started flooding site
(estimated inundation height: OP+14.5 m)

12 March
00:06 | Site Superintendent ordered preparations for venting of Unit 1

P 15:36

01:30| Prime Minister and METI approved implementation of venting of Units 1 and 2
03:30| Attempts to vent Unit 1 failed
06:50| Minister of METI ordered venting to be carried out

07:11| Prime Minister and NSC Chairman met NPP Site Superintendent to discuss conditions at
the plant and status of venting

P approx.
12:00| Site Superintendent ordered preparation for seawater injection

B 14:00| Operators opened venting line of Unit 1 and received confirmation of venting at 14:30

B 15:20| TEPCO notified NERHQ that, following preparations, seawater injection would begin for
Unit 1

B 15:36 | Explosion in Unit 1: destruction of water and power provisions, degrading site radiological
conditions

17:55 | METI issued an order to TEPCO to inject sea water into Unit 1

18:05 | Prime Minister received report from METI about the order to inject sea water into Unit 1

19:04 | Seawater injection into the core of Unit 1 started

19:25 | Site Superintendent instructed to delay seawater injection; seawater injection continued

19:55 | Explanation about seawater injection provided to Prime Minister; Prime Minister
authorized seawater injection

13 March
B 06:20 | Direct telephone line installed connecting Prime Minister’s Office to the plant

14 March
P 11:01 | Explosion in Unit 3 and destruction of alternative water injection equipment for Units 1
and 3

B 19:45 | TEPCO began to prepare evacuation guidelines for non-essential staff located on-site

15 March
P [-Village started to be used as a general logistical support base
B 03:00 | Prime Minister informed by METI of full withdrawal of on-site staff

B 04:17 | Prime Minister asked TEPCO President about full withdrawal of staff and was
subsequently informed it was not planned

B 05:30 | Government-TEPCO Integrated Response Office established in Tokyo
B 06:14 | Sound in Unit 2 primary containment vessel, explosion in Unit 4 reactor building

B 09:00 | Maximum radiation level at main gate (ca. 12 mSv/h)

FIG. 3.1-4. Timeline of key events relevant to mitigatory actions on-site.

14



The national Government became involved in decisions concerning mitigatory actions, such as the
injection of seawater for fuel cooling [25, 27]. Roles, responsibilities and authorities in this regard had
not been clearly assigned at the preparedness stage.

Insights of this situation can be illustrated by the following examples concerning: venting of the
Unit 1 reactor; seawater injection; and evacuation of personnel from the NPP site.

Venting of the reactor

Once clear symptoms of core damage in Unit 1 were detected on the evening of 11 March, primary
containment venting became the overriding priority”', together with the resumption of water injection
into the reactor core [17]. At approximately 00:55 on 12 March, TEPCO reported to the relevant
authorities an abnormal increase in the containment pressure as defined in Article 15 of Nuclear
Emergency Act [5, 27]. The containment pressure built up before venting took place, leading to an
increase in the leakage of hydrogen into the reactor building, which subsequently led to a hydrogen
explosion on 12 March. On 11 March, the Chairman of the Nuclear Safety Commission of Japan
(NSC), upon hearing that the DC power supply at the Fukushima Daiichi NPP had been lost, believed
that “[t]he only thing to do is to depressurize, inject water, and vent the unit” [25]. He therefore urged
TEPCO to “quickly start venting”.

The Prime Minister’s Office’ became aware of the necessity of containment venting at 01:30 on
12 March and obtained the Prime Minister’s approval to conduct the venting. At 03:06, the Minister
of METI and TEPCO’s Managing Director held a joint press conference, in which they announced the
venting. As the scheduled time passed, and the venting had yet to be carried out, the Office on the
fifth floor of the Prime Minister’s Office requested an explanation for the delay. In response, it was
explained that venting required manual action to be carried out in the plant under very difficult
conditions, including working in an environment of increased radiation levels (e.g. an estimated dose
rate of 300 mSv/h in the valve area) [28].

TEPCO reported the details about the ongoing preparations for the implementation of the containment
venting to METI/NISA-ERC through a TEPCO liaison in NISA. At approximately 06:50 on March
12, the Minister of METI issued an order under paragraph 3, Article 64 of the Reactor Regulation Act,
to implement containment venting [29]. Although the Fukushima Daiichi NPP was informed of the
implementation order, NPP staff did not proceed with the preparation, as scheduled, due to the
difficult on-site conditions (e.g. the absence of lighting, increased radiation levels and frequent
aftershocks) [27]. Since the Prime Minister could not obtain consistent information from TEPCO
regarding containment venting and other actions, he decided to visit the Fukushima Daiichi NPP site
to directly review the situation [25].

Seawater injection

Seawater injection was considered to be very important to prevent further deterioration of the
conditions inside primary containment [17, 25]. At around 15:20 on 12 March, TEPCO notified the
NERHQ that, as soon as preparations were complete, sea water would be injected into Unit 1 by the
use of firefighting equipment [25]. However, NISA officials who were stationed in the METI/NISA-

2 For a detailed discussion, see also Technical Volume 1, Section 1.3.

2 The Prime Minister and his support staff were located on the fifth floor of the Prime Minister’s Office (in the Prime
Minister’s working office and reception rooms), while the Crisis Management Centre was located in the basement of the
building. This decision making group was separate from the NERHQ. This set-up was not in accordance with the decision
making process that was specified in the Nuclear Emergency Response Manual [8] and had been exercised prior to the
accident.
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ERC and the Prime Minister’s Office could obtain only fragmentary information™, and they could not
fully appreciate the difficulty of the seawater injection operation [27]. At 17:55, an order was issued
by METI to TEPCO to inject sea water into the reactor of Unit 1. At about 18:00, the Prime Minister
was briefed by staff in the fifth floor Office of the Prime Minister’s Office on the plan for the
injection of sea water. He raised concerns regarding criticality, which were considered as not having
been sufficiently answered, and, consequently, he did not approve the seawater injection.

There was no indication of efforts being made at the time to tell the Prime Minister that the
Fukushima Daiichi NPP was already working toward seawater injection or that METI had already
issued an order to carry it out. Seawater injection at the Fukushima Daiichi NPP Unit | started at
19:04, but this fact was not conveyed to the Office on the fifth floor of the Prime Minister’s Office. At
around 19:25, the fifth floor Office instructed the Fukushima Daiichi NPP Site Superintendent to
delay the seawater injection, as it was still being deliberated at the Prime Minister’s Office. At around
19:55, after further explanation, the Prime Minister approved the injection [25, 27].

TEPCO was notified by personnel dispatched to the Prime Minister’s Office that “the Prime Minister
has not approved seawater injection,” leading to deliberation between the on-site ERC and the ERC at
TEPCO Headquarters [17]. A decision was taken to temporarily suspend the injection. However, the
Site Superintendent continued seawater injection, as he believed that this was vital in order to prevent
accident progression [17].

Evacuation of plant personnel

On the night of 14 March, the President of TEPCO was informed that evacuation of all non-essential
on-site personnel from the Fukushima Daiichi NPP was being considered if the circumstances were to
deteriorate [21]. Before dawn of 15 March, the President contacted NISA and reported that the
situation at Unit 2 was grave, that he would not rule out an evacuation of non-essential personnel, and
that he was seeking NISA’s approval. He did not clearly state that essential personnel would remain at
the NPP site. Discussions were carried by the Prime Minister’s Office until around 03:00 on
15 March. At about 03:00, the Prime Minister [21] was informed of the request, and he immediately
responded that evacuation of all personnel was unacceptable. The TEPCO President was called to the
Prime Minister’s Office to confirm TEPCO’s intentions on the matter. The TEPCO President
confirmed that the company was not planning to evacuate all personnel from the plant [17]. The Prime
Minister proposed that the rapid sharing of information and good communication between the parties
be ensured in the future, and that the national Government and TEPCO establish an integrated
response headquarters at TEPCO’s Headquarters.

3.1.3.2. Off-site support

Shortly after the beginning of the accident, the on-site ERC requested, through the ERC at TEPCO
Headquarters®*, additional human resources and equipment to be sent to the Fukushima Daiichi NPP.
With the establishment of the integrated response headquarters between the national Government and
TEPCO, a clear process for addressing needs to support on-site mitigation and recovery actions had
been put in place [17, 25].

2 At this time, the nuclear safety inspectors at the Fukushima Daiichi NPP had already evacuated to the OFC.

* One of the tasks of this ERC was to provide support to the on-site ERC at the Fukushima Daiichi NPP with regard to
human resources and equipment.
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Human resources

Personnel from TEPCO, from contractors and from other Japanese NPPs (not operated by TEPCO)
were dispatched to the Fukushima Daiichi site to assist with various tasks, including restoring power
and monitoring instruments, injecting cooling water into the reactors, removing rubble and monitoring
radiation levels [17]. Personnel from national government agencies and organizations — such as the
Japan Self-Defense Force (SDF), police and firefighters — were also dispatched to the site. They
helped with activities including operating the large equipment needed to pour or spray water onto the
spent fuel pools in Units 1, 3 and 4 and providing helicopter surveillance of the spent fuel pools [17,
22,27].

During the first days of the emergency, about 400 people on average were dispatched to the
Fukushima Daiichi NPP site every day [17]. In many cases, operations were performed by specialized
personnel from TEPCO owing to the extremely demanding conditions prevailing on the site [17].

As the accident progressed, more human resources became available on the site, which made it
possible to cope more effectively with serious unforeseen problems (e.g. uncontrolled releases of
highly contaminated water to the sea, which occurred in the first days of April 2011) [17].

Equipment

Following the tsunami, there were multiple equipment failures on-site, and a range of portable
equipment and heavy machinery was necessary to cope with the situation. The first equipment
provided to assist in on-site mitigation activities was collected in the evening of 11 March and
reached the site in the morning of 12 March. Some of this equipment was supplied by TEPCO and
some by the Japanese official authorities (e.g. the SDF). Many types of portable equipment were
delivered, such as: mobile AC power generators; equipment for power restoration (mainly cables and
transformers); mobile pumps (engine driven), such as fire engines with all of the associated fittings
and equipment; mobile air compressors; radiation monitoring vehicles; batteries of different types,
voltages and sizes; and portable lighting equipment. In some cases (especially for batteries and
equipment to restore electric power supply), a logistical procurement team was established near the
Fukushima Daiichi site to manage the request and/or procurement of the equipment needed [17].

Extensive damage of the transport infrastructure due to the earthquake and tsunami, in addition to
insufficient pre-planning, impaired the effectiveness of this support. For example, when the request
for equipment did not contain an adequate specification of what was required, it led to the
procurement of equipment that was incompatible with existing plant equipment (due to mismatched
fittings, connectors, etc.) [17].

The delivery of equipment was hampered by multiple problems. Fear of contamination from
radioactive material deposited on vehicles impeded the transport of supplies necessary for the
response [17]. On-site emergency workers encountered difficulties in obtaining authorization from the
police to travel on roads leading to and from the site [17]. Truck drivers abandoned deliveries or
retreated, requiring on-site emergency workers with driving licences to replace them [17]. Receiving,
managing and organizing the arrival of deliveries was logistically very challenging [17].

In addition to portable equipment, some heavy equipment was provided to the Fukushima Daiichi

NPP by different national organizations (e.g. the SDF) and also by local and prefectural organizations
(e.g. firefighting brigades) [17, 30].
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To manage and streamline the support, some logistical points were established, mainly for
administrative and radiation control of personnel coming to the site. These points were established at
the J-Village® and the TEPCO Onahama Coal Center [17].

3.1.4. Management of the off-site response

Figure 3.1-5 presents a timeline of key events relevant to management of the off-site response to the
accident.

11 March

B 14:46 | Great East Japan Earthquake, loss of off-site power, all operating reactors automatically

shut down
| METI/NISA-ERC established immediately after the earthquake

B 14:50 | Emergency Response Office for dealing with the earthquake established at the Prime
Minister’s Office

B 15:06 | On-site ERC established
| TEPCO Headquarters in Tokyo activated its ERC for general disasters

B 15:14 | National Government established the Emergency Disaster Response Headquarters at the
Prime Minister’s Office

P 15:36 | Second tsunami wave started flooding site (estimated inundation height: OP+14.5 m)

B 15:40 | Personnel from TEPCO Fukushima office walked to the local government hall and
informed staff that Fukushima Daiichi NPP had lost all AC power

B 15:42 | Fukushima Daiichi NPP reported a specific event (station blackout) to natienal and
local governments under Article 10 of the Act on Special Measures Concerning Nuclear
Emergency Preparedness (Nuclear Emergency Act)

B 16:00 | TEPCO Headquarters in Tokyo started to establish an ERC for nuclear emergencies
| Loss of all power reported from Off-site Centre (OFC)
| Director General of Local NERHQ and METI and NISA officials departed from Tokyo to OFC

| NSC held an extraordinary meeting and formed an Emergency Technical Advisory Body

P 16:25 | Inability to inject water into the reactor of Unit 1 using any of the ECCSs identified at the
NPP

B 16:36 | Emergency Response Office in the Prime Minister’s Office established for the nuclear
accident

Presumed severe accident conditions in Units 1 and 2, classification of a nuclear
emergency

B 16:45 | Fukushima Daiichi NPP reported an event classified as a nuclear emergency (inability of
water injection of the emergency core cooling system for Units 1 and 2) under Article 15
of the Nuclear Emergency Act to national and local governments

B 16:55 | Fukushima Daiichi NPP reported that the water level of Unit 1 was being monitored again
and an event classified as a nuclear emergency (inability of water injection of the ECCS for
Unit 2) under Article 15 of the Nuclear Emergency Act to national and local governments

FIG. 3.1-5. Timeline of key events relevant to the management of the off-site response.

2 J-Village is located about 20 km south of the Fukushima Daiichi NPP. Prior to the accident, it was a football training
facility. After the accident, it was utilized as a general logistical support base, e.g. for preparing workers for assigned tasks,
for monitoring and decontamination, as necessary, after completion of the assigned tasks, for triage, etc. [22].
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B 17:12 | Fukushima Daiichi NPP reported an event classified as a nuclear emergency (inability of
water injection of the ECCS for Unit 1) under Article 15 of the Nuclear Emergency Act to
national and local governments

B 17:37 | Fukushima Daiichi NPP reported to national and local governments that radiation levels
were within normal range in the area surrounding the plant

B 17:42 | Minister of METI informed Prime Minister and requested approval for declaration of a
nuclear emergency

B 18:30 | Prime Minister approved declaration of a nuclear emergency under Article 15 of the
Nuclear Emergency Act

B 15:03 | Declaration of a nuclear emergency by the national Government and establishment of
Nuclear Emergency Response Headquarters (NERHQ)

B 20:30 | Prime Minister took charge of the Crisis Management Centre and subsequently relocated
to the fifth floor of the Prime Minister’s Office

B 21:01 | Fukushima Daiichi NPP reported the inability of the reactor core isolation cooling system
to inject water into Unit 2; reactor water level may reach the top of active fuel (Unit 2);
preparing to request local governments to evacuate residents; radiation exposure of
workers unknown to national and local governments

12 March
B 03:20 | Off-site Centre (OFC) became partially operational
B 10:30 | First meeting of JCNER

15 March
B 05:30 | Government-TEPCO Integrated Response Office established in Tokyo

B 11:00 | Relocation began of OFC to Fukushima Prefectural Public Hall

FIG. 3.1-5. Timeline of key events relevant to management of the off-site response (cont.).

The locations of the core entities involved in the management of the off-site responses to the
Fukushima Daiichi accident are presented in Fig. 3.1-6.

At 14:50 on 11 March 2011, an Emergency Response Office for dealing with the earthquake was
established in the Prime Minister’s Office by the Deputy Chief Cabinet Secretary for Crisis
Management, and members of the Emergency Operations Team were convened there [31].

After the earthquake, METI/NISA immediately established its ERC and began gathering information
about the state of the NPPs in the affected areas.

At 15:06, an ERC for general disasters was established at the TEPCO Headquarters office in Tokyo.
Efforts then began to identify and evaluate possible earthquake damage to all NPPs operated by
TEPCO and to restore power to those places experiencing a blackout [17, 27].

At 15:14, the national Government established the Emergency Disaster Response Headquarters in the
Prime Minister’s Office, with the Prime Minister as the Headquarters’ Director General; the
Headquarters’ Secretariat was set up in the Prime Minister’s Cabinet Office. At 15:37, the first
meeting of the headquarters was held [27].

At 15:42, the Fukushima Daiichi NPP Site Superintendent made an Article 10 notification (‘specific
event’) to the national Government (METI/NISA) and local governments (see Fax 1, Annex I).
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1. FUKUSHIMA DAIICHI NUCLEAR POWER PLANT
20 km e On-site ERC — Emergency Response Centre at the NPP

2. FUKUSHIMA DAINI NUCLEAR POWER PLANT
On-site ERC — Emergency Response Centre at the NPP

. OFF-SITE CENTRE
Local NERHQ - Local Nuclear Emergency Response Headquarters
JCNER —Joint Council for Nuclear Emergency Response
Local Prefectural NERHQ — Local Prefectural Nuclear Emergency
Response Headquarters

e e o W

-3

. FUKUSHIMA PREFECTURAL GOVERNMENT OFFICE
Fukushima Prefecture Headquarters for Disaster Control

KEY ENTITIES IN VARIOUS LOCATIONS IN JAPAN

Tokyo
® JNES —Japan Nuclear Energy Safety Organization
¢ MEXT — Ministry of Education, Culture, Sports, Science and
Technology
Fukushima e MHLW - Ministry of Health, Labour and Welfare
e * MAFF — Ministry of Agriculture, Forestry and Fisheries

250 km Daiichi NPP ¢ MOE — Ministry of the Environment
L ]
L]

.
9. J-VILLAGE
Ho)
S

® |baraki MOD (SDF) — Ministry of Defense (Self-Defense Forces)
() : JMA — Japan Meteorological Agency
e Chiba

Ibaraki
* JAEA - Japan Atomic Energy Agency

Chiba
* NIRS — National Institute of Radiological Sciences

5. PRIME MINISTER'S OFFICE
* Prime Minister and general support staff
e NERHQ - Nuclear Emergency Response Headquarters

6. NUCLEAR SAFETY COMMISSION

7. EMERGENCY RESPONSE CENTRE OF MINISTRY OF ECONOMY,
TRADE AND INDUSTRY/NUCLEAR AND INDUSTRIAL SAFETY
AGENCY (METI/NISA)

¢ NERHQ Secretariat — Nuclear Emergency Response Headquarters
Secretariat

8. TEPCO HEADQUARTERS

* TEPCO HQ-ERCs — Emergency Response Centres at TEPCO
Headquarters

e Government — TEPCO Integrated Response Office

FIG. 3.1-6. Location of core entities involved in the management of off-site responses during the Fukushima Daiichi
accident [1, 8, 17, 25, 32-44].

Upon receiving the fax notification from the Fukushima Daiichi NPP regarding the occurrence of a
‘specific event’ under Article 10 of the Nuclear Emegency Act [5], TEPCO also established an ERC
for nuclear emergencies at its headquarters in Tokyo. Since then, both of TEPCO’s ERCs (for general
disasters and for nuclear emergencies) operated as a joint ERC (hereafter referred as TEPCO HQ-
ERC) [17]. In the early stages of the accident, the person meant to assume the role of Head of the
TEPCO HQ-ERC was unavailable®®. Staff from the TEPCO Headquarters office were dispatched

%6 It was planned that in a nuclear emergency the President of TEPCO would be the head of the TEPCO HQ-ERC. However,
when the accident at the Fukushima Daiichi NPP occurred, he was away on a business trip. The President returned to Tokyo
around 09:00 on 12 March. When the earthquake occurred, the TEPCO Chairman was on a business trip to China, but
returned to Tokyo at around 16:00 on 12 March [17]. Until the arrival of the TEPCO President, the company’s Managing
Executive Officer acted as the head of the TEPCO HQ-ERC, although this authority should have been delegated to the
TEPCO Vice-President in the absence of the President. This decision was based on the specific conditions of the event [17].
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almost immediately after the earthquake to the ERC at METI/NISA to function as a liaison with the
TEPCO HQ-ERC [17].

The TEPCO HQ-ERC dealt simultaneously with the Fukushima Daiichi accident, the situation at the
Fukushima Daini NPP and the impact of the earthquake on the large distribution and generation grid
network operated by the company. This challenged the ability of the TEPCO HQ-ERC and the ERC at
the Fukushima Daiichi NPP to understand the progression of the nuclear accident and define response
strategies at the very beginning of the accident. Nevertheless, after these initial challenges, the
TEPCO HQ-ERC assumed a key role by providing both human and material resources (e.g. portable
equipment) for the on-site response [17].

The NSC, after receiving a message from NISA about the Article 10 notification, held an
extraordin