Regional Workshop on Observing a Nuclear. Radiological Emergency Exercise %JNES

Nuclear Emergency Preparedness
and Response in Japan
following Fukushima Accident

October, 2013

Seihiro ITOYA, Ph. D.

Nuclear Emergency Preparedness and Response Department

Japan Nuclear Energy Safety Organization



2> JNES

Contents

1. New Nuclear Regulatory Organization

2. Enhancement of the Nuclear Emergency
Framework

3. Nuclear Emergency Response Guideline

4. Summary



1. New Nuclear Regulatory Organization

2> JNES



o 2> JNES
New Nuclear Regulatory Organization

Independence:

- To resolved the problem caused by having both “promotion of
utilization” and “safety regulations” under the same organization, the
safety regulation division was separated from the Ministry of
Economy, Trade and Industry.

- The “Nuclear Regulation Authority (NRA)”, was established as an
external organization of the Ministry of Environment.

Integration:

- Integrate nuclear regulation functions, namely, nuclear safety,
security, safeguards, radiation monitoring and radioisotopes
regulation, into the NRA.

Crisis Management:

- Establish “Nuclear Emergency Preparedness Commission” in a
cabinet

- Implement nuclear emergency prevention measures in close
cooperation with relevant organisations.
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New Nuclear Regulatory Organization

Previous Organizations (till 9/19/2012)

Cabinet /Ministry of Economy,\ / Ministry of \
Office Trade and Industry Education, Culture,
(METI) Sports, Science
/Atomic Energy n e and Technology
Commission gency for Natura (MEXT)
.................. < Resources and
- Nuclear Security Energy (ANRE) " Research Readiors ™
| oliey . J Regulation
s " Nuclear and Industrial ] gzzeigﬁggdl\sﬂomtoring
Ngg:::i::i?;y Safety Agency (NISA) - Radioisotopes .
Regulation, etc. J
(NSC) Souble |7 Nuclear Power Plants - ng i
- ouble |  Regulation, etc. : '
Checking E ~ JAEA J
[ INES } {_Nuclear Research, etc_|
" NIRS
Independent Administrative Agencies _______________________.1
- JNES: Japan Nuclear Energy Safety Organisation I Radiation Research, etc. i
- JAEA: Japan Atomic Energy Agency SEmmm e m s !
- NIRS: National Institute of Radiological Sciences
5
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New Nuclear Regulatory Organization

New Organizations (from 9/19/2012)

[ Ministry of the Environment (MOE) ]

/ Nuclear Regulation Authority (NRA)\

Commission: Chairman and
4 Commissioners

Secretariat 69\

Merged into the NRA after
necessary legal arrangements




NRA Organization (as of March 2013)
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Nuclear Regulation Authority (5)

The Secretariat of the Nuclear Regulation Authority (473)

Secretary-General

Deputy Secretary-General

Director General
for Emergency

Director General for
Nuclear Regulation

Director General for Regional Safety

Regional Structure

Nuclear Safety Inspector Office (22)

Local Nuclear Safety Liaison Officers (5)

Nuclear Safety Inspectors (154)*
Nuclear Emergency Preparedness Officers (31)

. "

Response Policy (3) management

| | | | | |
General Policy Review & | | International SReguIatorg Nuclear Radiation Director for
Affairs Public Affairs Affairs tandard Emergency | | Monitoring Nuclear
Division Division Division Research | | Preparedness | | Division | | Regulation (5)

Division Division
(45) (25) (11) (22) (86) (10) (267)
(including *)

http://www.nsr.go.jp/index.html
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Framework
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National Government

® Peace Time

As a precaution against emergencies, a new Nuclear Emergency
Preparedness Commission (NEPC) is permanently established
under the Cabinet to promote nuclear emergency preparedness
measures throughout the government from peace time.

® Emergency

Nuclear Emergency Response Headquarters is temporarily
installed under the Cabinet Office at the time of Declaration of the
State of Nuclear Emergency.
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Nuclear Emergency Preparedness Commission

Peace time |

ﬂuclear Emergency Preparedness Commissich

Chairman
Vice-Chairman

: Prime Minister
: Chief Cabinet Secretary, Minister of the
Environment, NRA Chairman
: Ministers of State, Deputy Chief Cabinet
Secretary for Crisis Management, Vice
Ministers, Parliamentary Secretaries, etc.
: Minister of the Environment

Commissioners

Secretary General

[Role]
* Promoting policy enforcement, etc. based on the Nuclear
Emergency Response Guideline

* Promoting the long-term comprehensive policy enforcement
we case of nuclear accident occurrence J

<

Relevant Ministries and Agencies
National Police Agency, MEXT, MHLW, MAFF, MLIT, Japan

Coast Guard, Ministry of the Environment, Ministry of Defense,
etc.

NRA: Nuclear Regulation Authority

MEXT: Ministry of Education, Culture, Sports, Science and Technology

MLIT: Ministry of Land, Infrastructure, Transport and Tourism

> Emergency

ﬂuclear Emergency Response Headquarters x

Director-general

: Prime Minister

Deputy director- : Chief Cabinet Secretary, Minister of the
generals Environment, NRA Chairman
Members : Ministers of State, Deputy Chief Cabinet
Secretary for Crisis Management, Vice
Ministers, Parliamentary Secretaries, etc.
[Role]

* General coordination of nuclear emergency response
measures and post accident measures

4

Relevant Ministries and Agencies

National Police Agency, MEXT, MHLW, MAFF, MLIT, Japan
Coast Guard, Ministry of the Environment, Ministry of Defense,
etc.

MAFF: Ministry of Agriculture, Forestry and Fisheries

MHLW: Ministry of Health, Labour and Welfare 10
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Nuclear Emergency Framework of the National Government

Cabinet
Nuclear Regulation e .
Auth g't Nuclear Emergency Preparedness Commission (permanently established)
uthority Comprehensive arrangements in peacetime in preparation for nuclear emergencies, such
as enforcement of policies based on the Emergency Preparedness Guidelines, etc.
() .
£ Ensuring safety of :
[ nuclear facilities S(_at?retarlat (Secr_etary General: —-.\
8 Minister of the Environment) -,
©
@
o |
Minister of the Cabinet Office .
- - T Environment (In Charge of Nuclear Relevant Ministers
roviding specialize Emergency Preparedness i
F Providing knowledge and Lt/ P ) and Agenmes
and technical . . I
f . leading the efforts due to being Facilitating development of
knOWIGIdge. IOF e.nsurlng responsible for compensation the Regional Emergency A " d
safety in utilization of and prevention of pollution- Action Plan. Budget e O feronces
nuclear ener related health damage, and implementation for local
9y countermeasures against government's emergency {;)r NUC'zaf Emergency
environmental contamination preparedness measures, reparedness
with radioactive materials and planning disaster drill.
. Cabinet Office
Nuclear Regulation
Vv , Nuclear Emergency Response Headquarters
Authorlty (Provisional establishment under the Cabinet Office at the time of Declaration of the State of Nuclear Emergency)
Comprehensive arrangements of nuclear emergency response measures and post accident measures in the State of Nuclear Emergency
> Secretariat
=
)
o
1™
£
w Providing specialized and Minister of the . .

; . Cabinet Office Rel t Minist
technical knowledge for Environment elevant Ministers
ensuring safety in PO [GIREe e GHE Nuclear Emergency and Agencies
utilization of nuclear IZ2i) e e EE o iy Preparedness Officers

responsible for compensation conduct necessary duties
energy and prevention of health i ;y ot Arrangements and
impairment caused by pollution, to S oot plementa od involvement in conferences
Coordination with the and countermeasures against 0 preven ocf:currtlance an for Nuclear Emergency 1 1
headquart environmental contamination expanding of nuclear Preparedness
SR with radioactive materials CEEEEES




The National Crisis Management System £ JNES
in Case of Emergency

(The Prime Minister’s Office)

Coordination Coordination
National Emergency Response HQs
The Secretariat of Emergency Response HQs
\ 4

- Ministry of Defense F v

- Fire Defense Agency ™ Emergency Response Center o

- National Police Agency o ( 9 y P ) Other Ministries

- efc. .

The Secretariat of Emergency Response HQs
Direction i (ERC team)
Coordination 1 '
Request i Response for crisis management | Response for supporting victims offsite |
| v ) o ii
. Il
! (Base for Logistic | (Head Office of a Nuclear ! | A (Off-site Center) < :}
! Support) = Operator) : - i, !
” . , H ! Local Nuclear Emergency |
|| - Self-defense forces Nuclear Facility Rapid ! i Response HQs :1
| | - Fire fighting team Response Center for [ :: - The national government Local :}
* | - Police, etc. Emergency H : - The local government Government !
i - NRA member ! ! - Ministry of defense !
| - Nuclear operator | I - Fire defense agency |
! \l/ I ! - National police agency :}
” y ll | - etc. ,‘
| = (Nuclear Facility) ;; i l}
! = . I . <Joint Council for Nuclear "
}} Office for Emergency Response ! ii Emergency Response> :}
! - Nuclear operational safety inspector ! i I}
I p y p ! I I
- Nuclear operator ! I |—'“> . |

I
ll . ll ! _ [ T= > Residents “
, On-site !  Off-site Radiation protection

b o o & o e b o LTI 12
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3. Nuclear Emergency Response Guideline
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Nuclear Emergency Response Guideline

1979.3 Three Mile Island Nuclear Power Plant Accident

-1980.6 “Disaster Measure around Nuclear Power Plant (Nuclear
Emergency Response Guideline)” by Nuclear Safety Committee

(NSC)
1999.9 JCO Ciritical Accident

-2000.5 Revision of “Nuclear Emergency Response Guideline”

=-to rename “Disaster measure around Nuclear Facility”

~to add and revise the content due to Special Law of Nuclear
Emergency Preparedness” established on 1999.12

2011.3 Fukushima Dai-ichi Nuclear Power Plant Accident of TEPCO

-2012.10 “Nuclear Emergency Response Guideline” formulated by Nuclear
Regulation Authority (NRA)

-2013.2  “Nuclear Emergency Response Guideline” revised by NRA

-2013.6 Enforcement of “Nuclear Emergency Response Guideline”
(http://www.nsr.go.jp/activity/bousai/data/130605_saitaishishin.pdf)

14



Ideas on the Implementation of Urgent Protective +~JNES
Actions in case of Emergency

Judge the situation based on the plant condition
(Emergency Action Level (EAL))

® Protective measures (Avoiding deterministic effects)

» Evacuation
> Providing dose of stable iodine tablets...

Emergency

Release of
radioactive

Progression of the situation

Judge the situation based on the air radiation dose rate
(Operational Intervention Level (EAL))

® Protective measures in an emergency
(Reducing stochastic effects)

> Evacuation
» Temporary relocation
> Restriction of food and drink intake

materials

15



The Status of Emergency Classification in
Application of EAL

»Referred to IAEA requirement and U.S. EAL guideline
(NUREG-0654, NEI 99-01)

» The guideline provides EAL for standard scenarios.

»Operators prepare each EAL and report to NRA.
»NRA reviews the EAL.

Emergency Class NUREGO0654/ IAEA
in Japan NEI 99-01 (USA) classification

General
Emergency General Emergency General Emergency

(Article 15)

Site Area

Emergency Site Area Emergency

Site Area Emergency
(Article 10) Facility Emergency

Alert Alert

Events written in
Reactor Regulation Act

Unusual Event —

16
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Emergency Classification Level and Evaluation Criteria

Emergency Class

Class 1

Class 2

Class 3

Alert :

Prepare for
implementation inside
and outside facilities

Site Area Emergency:

Implement protective action
on the site and prepare for
protective actions off the site

General Emergency:

Start evacuation in PAZ
and implement
protective actions in UPZ

(EAL)

Emergency Action
Level

(EAL1)

Establishment of

criteria to be used

- when plant safety
level is decreased or

- when an event which
is possible to cause
such a situation is
occurred.

(EAL2)

Establishment of criteria to

be used

- when plant function
re?uired to protect public
safety is lost or

- when an event which is
possible to cause such a
situation is occurred.

(EAL3)

Establishment of criteria

to be used

- when a core damage
or fuel melting is
generated or

- when an event which
is possible to cause
such a situation is
occurred, and,

- when an event which
is possible to cause a
loss of containment
integrity is occurred.
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Emergency Classification : Alert

1)

2)

3)
4)

5)

Special Alarm Phenomenon

If, in prefectures where nuclear facilities are located, more than intensity 6
earthquake occurred.

If, in prefectures where nuclear facilities are located, large tsunami warning
was issued.

When the Tokai Earthquake Advisory was issued

When the critical failure, which Director General for Nuclear Regulation Policy
or General Manager of Accident Response at Nuclear Emergency
Preparedness Division is deemed the necessary for alarm, is occurred in
nuclear facility.

Others, such as when the chairman of the Nuclear Regulation Authority the
establishment of a headquarters warning is deemed necessary.

18



&> JNES

Emergency Classification : Site Area Emergency

Article 10 on Special Law of Emergency Preparedness for
Nuclear Disaster

1)
2)

3)
4)
5)
6)
7)
8)

9)

Leakage of reactor coolant

ECCS (High Pressure Coolant Injection System) doesn’t work when water
supply to nuclear power reactor is lost during operation

Loss of all water supply to steam generator during operation

A breakdown of residual heat removal capabilities in addition to the
breakdown of heat removal capabilities from the reactor via the main
condenser

Loss of all of the alternating-current power supply (for more than 5 minutes)

DC power capability to emergency busses reduce to a single power source
(for more than 5 minutes)

Loss of water level that has resulted in the work of ECCS in the reactor
vessel which is out of operation.

All nuclear reactor cooling functions break down while the reactor is an
inactive state, etc.

Unable to use the control room

19
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Emergency Classification : General Emergency

® Article 15 on Special Law of Emergency Preparedness for
Nuclear Disaster

1)  Plant shutdown capability by control rod or emergency injection boron is lost during plant
shutdown for emergency.

2)  All plant shutdown capability is lost during plant shutdown for emergency.

3) Unable to inject water into the nuclear reactor by any of the emergency core cooling system

4)  The pressure level in the reactor containment vessel exceeds tolerance level

5)  The depressurizing function of the nuclear reactor vessel breaks down when the residual

heat removing function from the reactor has broken down.

6) All functions that cool the nuclear reactor break down.

7)  All of emergency direct-current power supplies break down (for more than 5 minutes)

8)  Detection of radiation doses or temperatures that indicate melting of the reactor

9) Loss of water level that has resulted in the uncovering of irradiated fuel in the reactor vessel
0

—

) Lowering of water levels to the point at which the residual heat removal function breaks
down (for more than 1 hour)

11)  Unable to use the control room
12) Loss of water level that has resulted in the uncovering of irradiated fuel in spent fuel pool.

13) Radiation level of the boundary area of nuclear facilities greater than 5 pSv/h is continuously
detected over 10 min.

20



Operational Intervention Level (OIL)

After the release of radioactive materials,
® Area where a high radiation level is detected
» Evacuation within a few hours to one day
» Screening and decontamination at evacuation center

® Area where a low radiation level is detected
» Temporary relocation within one week
» Intake restriction on agricultural products

Setting of Operational Intervention Level (OIL)

21
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OILs and Protective Actions

Criteria Description Initial Setting Value
g OIL1 Evacuation or indoor 500uSv/h
g within hours (IAEA: 1,000uSv/h)
(@]
a
8 ¢ ray: 40,000 cpm
S
09_ § OlL4 Decontamination
B ray: 13,000 cpm (1 month later)
.g Intake restrictions on regional 20|JSV/h
>85 OIL2 products IAEA: 100uSv/h
20 Temporary relocation ( : 100uSv/h)
wo <
Specification of area where
Screening criteria radioactive nuclide 0.5uSv/h
for food and drink cqncentrations in food and (|AEAZ 1 .OUSV/h)
c drink are detected
(@)
.§ Nuclid Drinking Water, Vegetables, Grains,
= uclide Milk, Dairy Products | Meat, Eggs, Fish, etc.
(O}
e Radioactive iodine 300 Ba/kg 2,000 Bq/kg
() .
~ Intake restrictions on : , ,
© OIL6 el Radioactive cesium 200 Bqg/kg 500 Ba/kg
c
— Plutonium, 1 Bg/kg 10 Bg/kg
a nuclide of uranide
Uranium 20 Ba/kg 100 Bag/kg
IAEA: GSG-2

22
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Concept of Operation for Protective Actions

Inside PAZ Inside UPZ Outside UPZ

Implementation based
on plant status
SIEIge \l/ Progression step by step

Evacuation/loding Shelter in place Notification for
Evacuation starts |thyroid blocking P shelter in place

within hours _ Vv N

oot st o Evacuation/ Shelter in
Progression step by lodine thyroid place
step blocking

Release of

radloa_Ctlve (Collection of source term data) (Identification for contaminated area Y
materials Emergency monitoring

(Collection of source term data)
OIL
Within hours xeee
l/ o Screening for
contamination inati
Evacuation T Decontamination
OIL2 : /\ TeT.p(t).rary f at body surface
Within a day l T Plinake for
exceed \ intake for
' water and food
AV74
OIL2 , Water and OIL® Intake
exceed i |food act“‘/itt_y —><_exceed Restriction for
- concentration water and food
Within days measurement
Y OolL4
Temporary \’ exceed Decontamination
relocation T Screening for
Within a week re?Q:;Z?ifr:y contamination
at body surface
Decontamination
Within a month 7>




Key Zones for Nuclear Disaster Measures > JNES

(Nuclear Power Plant)
PAZ
(Precautionary
Action Zone)
PAZ:

PPA

Approx Skm
UPZ
(Urgent Protective PA

[
>

Action Planning
Zone)

Approx. 30krr

A zone is under
review.

PPA

(Plume Protection
Planning Area)

Ocean

(a zone approximately 5 km away from the plant)

It is the zone where residents take swift actions (e.g.,
evacuation) prior to a release of radioactive materials to
the environment that is caused by nuclear accident.

UPZ:

(a zone approximately 5 and 30 km away from the plant)
It is the zone where residents take actions (e.g.,
sheltering, intake of iodine tablets) based on the
emergency action level (EAL) and the operational
intervention level (EAL) with environmental monitoring
data.

(may consider in future)

PPA:

It is the zone where residents take actions (e.g.,
sheltering) to avoid the exposure to plumes containing
radioactive materials (a cloud of air containing radioactive
materials in the form of gas or particles).

24



Key Zones for Nuclear Disaster Measures > JNES
(Except for Nuclear Power Plant)

Facility EPZ (radius)
Nuclear power plant under development, and the test nuclear facility above 50MW1 Approx. 8 -10 km
Reprocessing facility Approx. 5 km
TAant miialane fanilib thh ~nvimn Al navaiae < ALAAT Annrav EN m

Rewew based on PAZ and UP/Z, -
_and will revise ]

Pr ing facility. and th mass (except tor the conditions tor strict critical
fac?'lc"?s'?q gh'acﬁ ny’claear f :I protection by mass control, form control and geometrical
m ltl z lI Wbl v uriti | nl: safety arrangement, and the static storage) are used,
aterials above crifical mass and furthermore the facility corresponds to the below A 500

are used ey pprox. m

conditions.

- Treatment of unstable status (liquid, powder, gas) and

unstable process (physical and chemical)

- Treatment of uranium with concentration above 5%

- Treatment of plutonium

Facility except for above matter Approx. 50 m
Waste disposal facility and Waste management facility Approx. 50 m
Spent Fuel Interim Storage Facility Approx. 50 m

25
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Emergency Environmental Monitoring

» The national government establishes “Emergency Monitoring
Centers” at NPP site location, in which the measured dose
rate results are consolidated.

» The national and the local governments share the monitoring
data.

» The national government implements the monitoring in high
dose rate area (exclusion zone), aerial regions and the sea.

26
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Intake of Stable lodine

@®Nuclear Disaster Proactive Preparedness

»In PAZ, prior distribution to residents by the local
government
»In UPZ, saving against emergency at the local government

@®Nuclear Emergency Response

»In PAZ, Nuclear Emergency Response HQs or the local
government indicates the intake.

»In UPZ, Nuclear Regulation Authority determines its
necessity, then Nuclear Emergency Response HQs or the
local government indicates the intake.

27
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Summary

» The new regulatory system is established and separated
from the promotion organization.

» The national nuclear emergency framework was
enhanced due to the promotion of nuclear emergency
preparedness measures throughout the government
from peace time.

» The new “Nuclear Emergency Response Guideline” was
enforced on June 2013.

» In this new guideline, the international criteria such as
EAL and OIL were applied from Fukushima accident
lessons.

29
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Concluding Remarks: Framework View

Distance \

Measurements based

on the measurable data,
after release.

Zone to take protective measures,
such as sheltering, preventive use of
stable iodine, etc. according to EAL.

Zone to take additional
protective measures by the
results of environmental
radiation monitoring,
according to OIL.

Release of a large
amount of
radioactive

materials

oiL declaration

Measures taken before off-site release of radioactive materials:
Zone to be expanded evacuation measures in stages, in case of
continuation of accident or accidents on multiple facilities.

Accident!

Zone to evacuate immediately according to EAL: approx. 5 km.

Preparation Response Recovery
Planning of Early Stage Intermediate Stage Late Stage
*EAL Crisis Consequence i
(ETE Crepioaorse | monsgement | management | arcman,” | Reeoieniions
*OIL (for several days) (\f\?é e?Se (for Si\r/]eral (for one year) Rehabilitation
ePAZ months)
sUPZ e Existing exposure

Emergency exposure situation A
. Staged
. Evacuation &KI : Measures for
R . >
prgig::‘tai':,t; to PAZ ev::tll’aptéon Relocation by] restoration Recovery
Ty according to according to OIL, (temporal re- activities
EAL, EAL etc. entry)




It is necessary for JNES to permit if copy,
reprint or quotation of this document.
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