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I . Emergency Response of Nuclear
Science Research institute
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As long as facility is running always,
accident will happen.

But, it is possible to prevent or reduce an accident by taking
the following measures.

(1) To maintain regularly and operate facility by the book not to
cause an accident.

(2) To drill for emergency response for a rainy day.

(3) To find out the root course of an accident not to repeat the
same accident.

(4) To foster safety culture.
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Example of small-scale Incident
at Nuclear Science Research Institute

(1) Fire of equipment b

(2) Contamination of body s

(3) Trouble of facility ( Tank ) 2

6 —
(4) Exposure @ ‘.
PN g%
(5) Injury = é
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After Fukushima Accident



he Latest JAEA Laboratories
established after Fukushima Accident

Latest Institutes and
pens Purpose
Facilities

B Analysis and
Research Center
(Fukushima Pre.)

Analysis of samples obtained from
Fukushima Nuclear Power Station

B Center for Remote
Control Technology
Development
(Fukushima Pre.)

R & D for Remote Technology used
in the Decommissioning of
Fukushima Nuclear Power Station

M Critical Assembly, Research on Critical Safety for
STACY (Ibaraki Pre.) removal of Fuel Debris
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Concrete Cells for Highly Radioactive Material
(Analysis and Research Center)

STACY
(Critical Assembly)

Mock-up Test Building
(Center for Remote Control Technology
Development)
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1. Discover of accident and Report
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Discover of accident

A 4

Report

y

Establishment of
Command post

A 4

Accident response

y

Termination of
accident

A 4

Cause analysis

A 4

Roll out

Flowchart of emergency Response at Nuclear
Science Research institute of JAEA
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First person to find

In case of fire and (D call 119

injured person 2 Call XXXX

(Emergency number by extension
telephone only)

A 4

Fire station

Share of the accident very quickly

, Department of
At the same time| (7)

operational safety
o |

administration
@ [ Engineering services ]
o
{ General affairs and ]

Department of
radiation protection

department
community relations section

Each department starts their action after that
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2. Establishment of command post
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Report of conditions
C——
Command post 1 Instruction Command post 2
EE—
(In nuclear science research institute) (In accident facility)
Authority is big O O
ONONONONO)
O O O
© O O

L )11 .
' RS T N A

The accident facility
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Example

Accident facility
Command post 2

| RN

‘*-l
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Nuclear Science Research institute of JAEA
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Safety control building

Former safety control building was broken
due to the Great East Japan Earthquake in
2011. So JAEA built new safety control building
which is earthquake resistant. The whole first

floor is command post 1 of emergency
response. Seismic isolation structure

(quake-adsorbing structure)’



3. Accident response
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(1) Command post 1

General affairs group

Public relation group

Director general Communication group

Directors Information group

Q&A group for press

Composition (more than 100 people in total)
Main Task
* Institute announcement on the accident for all employees in the premises.
* Understanding of the situation
Sharing the information of the accident with command post 2 by TV
meeting system.
* Effective measures against the accident
* Dispatch of information to related organization, such as community,
government, police, head-office of JAEA, etc.
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Report to the related organizations of an
accident information

In case of an accident, JAEA and other companies are
sulpposed to quickly report an accident information to the
related organizations both with Facsimile (FAX) and with
Telephone.

Related organizations:
Regulatory authority, Prefectural office, Police
Fire department, Local governments etc.

Q Why do we use Facsimile (FAX) ?
A FAX is the more secure measures than E-mail.
And it is possible to exactly send an information with FAX.
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(2) Command post 1

Report of conditions
CEEEE——
Command post 1 Instruction Command post 2
—— A
Facility’s
Protection team
Support center : e
Protection team Work together to facility’s
(at the request) _
protection team

* Radiation center * Radiation survey group
* Repair center * Repair group

* Material center * Rescue group

* Medical team * Guard group

- Fire fighting group by fire engine

: Team members working at the each facility |
: assemble in command post 1 by hearing the |
|
|

I Institute announcement.
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(3) Command post 1

The command post 1 is always preparing following materials.

- Leaflets of all facilities
* Grid maps of all facilities
* Act on the Regulation of Nuclear Source Material, Nuclear Fuel Material
and Reactors
- Safety Regulations
JAEA have to make the safety regulations, in which the detail items of
safety role was written, in each important facility.

A(B|C|D|E|F|G|H|IT]|]J]K|[L|M

Flpor plar

O |IN|O|UNn | B W[IN]|PFP

Grid map of research reactor TTR-1 .



(4) Command post 1

Inform accident area “G4” by phone
to command post 1 immediately

A|IB|C|D|JE]JF|G|H]I]|J|K]|L[IM A|B|C|ID|E]JF|G|H|IT]|J|K|LIM
1 1
2 2
3 3
4 4
- L T - L
6 6
7 | 7 |
8 | 8 |
The command post 1 Grid map of research reactor TTR-1

The same grid map as command post 2
& P P The command post 2 in accident

sight TTR-1
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(5) Command post 2

Dispatch of several facility experts at the
request from command post 1

19
VAR

Command post 1 Command post 2
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(6) Command post 2

Liaison

Record group

Director Fire group

General managers Radiation
management group

Rescue and guard
group

Composition (more than 10 people in total)

Main Task
* Information gathering on the accident
- Effective measures against the accident
- Understanding of the situation
The all information on the accident are owned to command
post 1 by TV meeting system.



(7) Command post 2

First report (news- flash)

* When: September 30th 2025, about 3 p.m.

* Where: ABC research reactor (attached grid map)
* What: Fire

* Course: Under investigation

Second report

Additional information after the first report
* Area of fire: 1 m?
* Course of fire: electrical short circuit of controller
* Injured person: one man (Employee, man)
* Radiation exposure person: under investigation
* Contamination: non
* Radiation monitoring results of the facility: normal
* Photos of the scene

Additional information

Oth report

Usually several reports are send to
command post 1

Final report

Transmission of information on the accident
by Facsimile to the command post 1
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4. The fundamental rules

- for right Judgement and proper
measures at the accident facility -
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Rule 1 The Three Reals Philosophy

If accident happened, the person in charge of the facility has to go to the
accident site, make a direct observation, and determine the facts.

We say that act “the Three Reals Philosophy”.
1. Actual place

2. Actual goods
3. Actual situation

Look

The person in charge of the facility can give right instructions to his men
by the Three Reals Philosophy.



Rule 2 3-way communication

One of the communication tools to tell surely the instruction.

Bad communication
* Superior: Stop the reactor.
* Worker: OK. Rector was stopped.
* Superior: All right.
Possibly that operation might be wrong to stop the reactor.

Good communication
* Superior: Push bottom A to stop the reactor <  specifically
* Worker: Push bottom A, right? < repeat
* Superior: Yes.
* Worker: | pushed bottom A. The reactor was stopped just now.
* Superior: Is a stop lamp on? & confirmation
- Worker: Yes, the stop lamp is on now. & repeat
* Superior: All right. Thank you.
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5. Press conference

If the accident is serious one and affects society, JAEA usually holds a press
conference on the accident at Tokyo and Ibaraki prefecture at the same time.

Presenter Newspaper reporter

Notice
* The content for press should be simple.
* The answer to the question must be according to Q&A materials only.
* Professionally trained person as a presenter should speak.
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6. Q& A material (Question and answer)
for press conference

The presenter should answer the question from a news reporter according to

Q&A material made together experts of the facility.
Q&A material should contain expected many questions for that reason.

For example
- Summary of the accident
* Completion of the facility: May 1960
* Purpose: irradiation of materials
* Specification of A-1: 10MW, U metal fuel, -
* Today’s work: irradiation of the materials of ABC company from 13:00 to
17:00
 The latest inspection: April 10th 2024
* Released nuclide: Cs-137
* Released activity : under consideration

etc.
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7. Cause analysis
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Institute usually investigates the cause of the accident
thoroughly. Especially the root cause is the most important than

the direct

cause.

First step

Accident

Direct

Cause

To find out is
Second step difficult

V-

/A

To find out is
easy

Root cause of the

. Very important
accident

Factor

* Work environment
* Budget

* Education

* Schedule

etc.
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(1) How to find out the background of
the accident.

The root causes are hiding behind the direct one, so it is
very difficult to find out the root one.

Many kinds of tools to find out the root cause for that
purpose have worked out.

Especially “Why-why analysis” ( in other words,
“Root Cause Analysis”, or “Five Ways”) is one of the most
effective analytical methods for identifying the root causes
of accident.

So JAEA and another company often use the “Why-
why analysis”.
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(2) Typical example of “why-why analysis

Accident

14

The lead
of a pencil
broke off

Why 5
Why 1 Why 2 Why 3 Why 4 (Root cause)
Worked in Dead line .| Have Labor
a hurry is short many jabs shortage
Wrote Increase the
with force Improvement number of
employees
Hands are Room Cut down The budget for
numb temperature > on energy maintenance is
with cold is low cost low
Increase the
Improvement amount of
budget
The pencil or The I?udget for a Increase the
paper wa§ =) statlc.m:.:\ry was Improvement amount of
bad in Quality limited
budget
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This accident

< This cause
(crack %f tank)
O

8. Roll out

JAEA investigates if
other tanks have the
same crack or not

Preventive
maintenance

Tanks of all facilities

N N N N
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9. Formation of the committee
composed of outside experts

If the accident is serious one and have a
significant impact on society, JAEA forms the
committee composed of outside experts.

The committee will make a recommendation to
JAEA.

I
I

— Outside
_ experts

JAEA
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10. Activities to foster a Nuclear Safety
culture



Activities to foster a Nuclear Safety Culture on
JAEA or Nuclear power station are mainly based on
daily occupational safety.

For example
(D On-site Safety Patrols by Administrator
(2) Extraction of Near miss
(3 Learning on Past Accident Case
(4) Exchange of Opinion
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(1) Extraction of minor incident

Safety culture activity on JAEA or Nuclear power station
are mainly based on daily occupational safety.

To keep accidents as low as possible, JAEA conducts minor
incident reports. And the reports were shared among the
workers.

S.“ght UEIE e Unusual sound Leak of oil from
in temperature . .
from machines machines
or flow rate
<Tank wl) \A( >/\/ ( >
N
O
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(2) Evaluation for job risk

We evaluate the job risk and take measures against the
risk before the job.

Before

* Inspection
Safety chief has to go checking the job being safe at the
scene.
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(3) Reduction of safety risk

We usually take measures against an accident.
But the measures are not complete.

We must always have been thinking about other better
measures to reduce the risk. This process is important.

Fiprsed

v
\

\

_[ Measures 2 ]—[ Measures 3 ] — |

[ Accident ]—»[ Measures 1

J

thinking thinking thinking

)

Magnitude of risk [ ——
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11. Drill, training, and education



(1) Drills

(1) In Nuclear Science Research institute of
JAEA
- Integrated drill
- Integrated drill under prefecture
* Drill of protection team

* Evacuation drill for huge earthquake
and TSUNAMI

* Drill at the training center of another
company

(2) At each facility
* Drill of protection team
* Fire drill
- Reporting drill by telephone
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(2) Training
* Training for press conference

The training contains clothes, posture,
attitude and how to speak of presenter.

(3) Education

* Succession of the past trouble cases in JAEA.
* Information sharing on the latest trouble of
the nuclear power plants.
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Integrated emergency drill

The all participants wear
helmets and pinnies (bibs). The
pinnies color such as orange,
blue, white, yellow are decided
depending on the role.



12. Basic behaviors for troubles

All facilities have prepared scenarios for each accident.

I
X g
e

O

Fire accident Radiation accident Injury accident

Employees have gained knowledges in the basic
behaviors through the drill based on the scenarios.
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13. Emergency response of JAEA
for Fukushima accident

1. Dispatching of nuclear engineering specialists to government,
prefecture, and Tokyo electric power company.

2. Environmental monitoring in Fukushima area.

3. Mapping of environmental data accumulated from all over
Japan at government.

4. Body survey for residents of Fukushima.
5. Cesium absorption test for absorbent, zeolite.

6. Analysis of the environmental samples collected at Fukushima.
etc. 51



II. Nuclear Emergency Preparedness
and Response in Japan after the
Accident of Fukushima Daiichi Nuclear
Power Station



1. Nuclear Emergency Response

Nuclear disaster prevention system of Japan
was greatly revised after the accident of Fukushima
Daiichi Nuclear Power Station.

|AEA International Standard on Nuclear

Emergency Response was incorporated into the
Guideline.

IAEA International Standard Guideline of JAPAN
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2. Emergency Zones

Two kinds of Emergency Zones, such as PAZ
(Precautionary Action Zone) and UPZ (Urgent
Protective Action Planning Zone) in proportion to
the distance from Nuclear Power Station have to
decide in advance.

Further more, the behavior of citizens has to
decide in advance too.
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About out
30km SIS 5k

Off-site emergency zones and area size
( Case of Nuclear Power Station)
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3. Emergency Zones of other facilities

Nuclear Power Station 5km 30km
Research Reactor — 5km(Max.)
Fabrication Facility — 5km(Max.)

Reprocessing Facility — 5km
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Radioactive Substances

03

3

L3
53

After of release of Nuclear
substances

Accident

Before of release of
Nuclear substances
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Intensification of the incident >
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Before of release of Nuclear substances

Intensification of the incident >

Site $

Alert N General :

Emergency Emergency G

PAZ ' o

Preparathn =  Evacuation |Es

(5km) for Evacuation =

Information HSO’_J

Gathering 3

Q

UPZ Preparation for = Indoor e
(30km) Indoor sheltering Sheltering

Emergency Monitoring

Protective Measures(Step 1)
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4. Emergency Radiation Monitoring in
UPZ zone

First the citizens living in UPZ zone (30 km) have
to stay in a house or a building to prevent to
internal and external exposure.

Next emergency radiation monitoring in UPZ will
been carried out by government as soon as
possible. And according to the air radiation dose

level, the citizens are plan to evacuate to outside
the UPZ.
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After of release of Nuclear substances

Intensification of the incident >
PAZ
(5km) S
% Rate of air Protective measures
s radiation dose
UPZ E > 500uSv/h Evacuate immediately
(30km) g > 20uSv/h Temporally move
% < 20uSv/h Continue stay indoors

Emergency Monitoring

Protective Measures (Step 2)



Evacuate immediately
© ©

> 500uSv/h

< 20uSv/h
Continue
stay indoors

> 20uSv/h

O—O

Temporally move

Off-site Emergency Zones and Area Size
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Town B Other sites
(Town A)

gy P

Evacuation

UPZ

N

Evacuation Inspection and Shelter

Inspection Point
‘/(Contamination Check

of Passenger)

Town Z
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. - Radiation from Radioactive Plume
Radioactive Substances or Surrounding Environment

Ry
W

Wooden House Concrete Building

* Internal exposure: Down 75% * Internal exposure: Down 95%
* External exposure: Down 10~60% * External exposure: Down 40~80%

Effect of Indoor Shielding
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5. Important problems

(1) The citizens living in the PAZ or the UPZ are
hundreds of thousands of people.
It is important to obtain in advance the
required towns and facilities where all the
citizens in the emergency zones can evacuate.

(2) It is important to get ready for a means of
transportation such as bus for all the citizens too.



IT. Conclusions

If accident happens, the accident keeps us
busy for a long time.

So it is best not to cause accident according
to examination and maintenance of apparatus,
education, drill, and training.

| know very well “the accident keeps us
busy” because | have experienced a lot of
accidents so far.

So be careful not to cause an accident.
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Terima kasih
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