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EMERGENCY PREPAREDNESS & RESPONSE

B Roles of Regulatory Authority

- Inspects the emergency arrangements of the NPP and follows
emergency exercises organized by the NPP from the inspection point

of view and
Approves an emergency plan (one of the licensing documents).

m Its Role in the Case of Emergency

- Assess the accident and
- May give advice to the rescue authorities on nuclear and radiation
safety depending on the arrangements in the country.
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Emergency Classification System

m Alert

- An emergency involving a significant decrease in safety;

- The response organizations increase their level of readiness and

- In the U.S., one or two emergencies at this level each year, involving

hurricanes, floods or natural threats.

m Site Area Emergency

- A major decrease in safety;

- Includes accident where one or more failure would result in core damage;
- The organizations and public prepare to take actions;

- Non-essential on-site personnel should be evacuated or sheltered & all emergency
workers provided with emergency radiological protection;

- Environmental monitoring should be started and

- In the U.S., with 104 reactors, one or two times every few years.



Emergency Classification System

B General Emergency
- An accident with a substantial risk of a major release;

- Accidents involving actual or projected damage to the core or off-site
doses exceeding the international guidance for taking urgent protective
actions;

- Urgent protective actions are taken immediately by the public near the
plant;

- Nearby countries should also be notified,;
- Should be very rare and

- The TMI accident in the US, Chernobyl in Ukraine & Fukushima in
Japan have been the only accidents to date meeting these criteria.



Emergency Classification System

Class Description On-Site Action Off-Site Action
Decreased safety Partial Activation of Response
Alert Increased Readiness
Unknown Condition Assist Control Room
Major Decrease in Safety Full On-Site Response
Site Area One More Failure Results in Evacuate or Shelter Non- i
: - Fully Activated Response
Emergency | Core Damage Essential Personnel On-Site
High Dose On-Site Monitor
Substantial Risk of Major Same As Site Area” Same As Site Area”
Release
General _
E Actual or Projected Core Recommended Protective Implement Urgent Protective
Mergency | pamage Action to Off-Site Officials Actions Near the Site
High Dose Off-Site Notify IAEA & Nearby Countries|




WARNING OF THE EMERGENCY
MANAGEMENT AUTHORITY

B Responsibilities

-The responsibility for on-site emergency preparedness & emergency response
rests with the owner of the NPP;

-The responsibility for the off-site provisions is assigned to the local
authorities; and

-Nuclear emergencies are no full-time job for an authority.
m Warning

-An authority expected to respond to a nuclear emergency needs to be warned
early & reliably to be in position to organize itself & implement effective
countermeasures and

-May be justified because of a bad plant condition, a considerable release of
radioactive substances or increased radiation doses in the environment.



WARNING OF THE EMERGENCY
MANAGEMENT AUTHORITY

m Emergency Action Levels (EALS)

-Be established for classification of emergencies;
-Are, as much as possible, observable (e.g. in core thermocouple >700-C)

-When the EALs are exceeded the event is immediately classified and the
appropriated action implemented to include issuing a warning to the off-site
emergency management authorities;

-Criteria should address abnormal situations involving plant systems, fission
products barriers, weather, security, releases and environmental
measurements;

-Need to be unequivocal, derived from quantities accessible to measurement
and simple enough to be applicable under stressful conditions present during
an emergency.



Decisions on Protective Actions

B Based on a set of assessment (pre-assessment for pre-determined actions &
assessment of on-going situation;

-the event classification;
-the assessment of the plant status;

-the characteristics of the (potential) release (amount of radionuclides, nuclide vector,
start, course and end, energy content, physical and chemical properties);

-dispersion and deposition of air-borne radionuclides;
-contamination and dose in the near and far field;
-health effects;

-feasibility;

-benefits and drawbacks protective actions.

B Most of the assessments must comprise both the diagnosis of the present state and
the prognosis of future development.
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For Severe Accidents (e.g. General Emergencies)

m The facility and off-site officials should have predetermined arrangement
that will result in prompt implementation of the appropriate protective
actions without time-consuming activities (such as meetings);

B Once the initial actions have been taken, the emergency management
authority can and will not exclusively rely on the assessments made by the
NPP, the manufacturer and other members of the NPP’s crisis management
team, but will convene its own expert team which may comprise a liaison
officer from the NPP, a radiation protection expert, a physician experienced
in radiation protection and trained in disaster management, a liaison officer
from the supervisory authority, a meteorologist etc;

B Nevertheless the expert judgement of the NPP personnel is outstanding
importance,;

m For longer lasting releases the need for shift working of the emergency
management team and its advisors should be taken into account.



Emergency Preparedness Concepts

B Basic Safety Standards (BSS) jointly sponsored by PAHO
& WHO;

B |AEA Safety Series N0.109 (1994): Intervention Criteria
Emergency;
B |IAEA TECDOC-953 (1997): Method for the development

preparedness for nuclear or radiological accidents;

B |IAEA TECDOC-955 (1997). Generic Assessment
Procedures Protective Accidents during a Reactor
Accident;
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Basic Strategies for Implementing of Protective

Actions
B Immediately upon declaration of the emergency:

- Evacuate or substantial shelter of the population out to
about 3-5 km

(in all direction, PAZ) and

- Distribute stable iodine near the plant to about a 25 km
radius (UPZ).
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Lessons Learned from the TMI Accident

m Why were actions of operators partly the cause of the melting of the
core during the accident at Three Mile Island?:

m Not-sufficient training of the operator to respond to an initial
situation adequately on what had happened,;

B Not-adequate impromptus response learned from the repeated
training to an emergency situation and not-efficent reporting
procedure to the upper operational judgments about the situation;
and

m Differing operational judgments about the situation and the
implications for the population.
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Lessons Learned from the Chernobyl Accident

m In addition to the long-range transport of considerable
amounts of radionuclides the Chernobyl accident had
several unpleasant features causing confusion in the
population:

B The long-lasting reluctance of the former USSR to inform
Its neighbors adequately on what had happened,

m Differing governmental judgments about the situation
and the implications for the population; and

m Different intervention levels in the European states.
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Lessons Learned from the Fukushima Accident

m In addition to the long-range transport of considerable
amounts of radionuclides the Fukushima accident had
several important lessons learned in the view point of
emergency preparedness & response:

B Lessons in Enhancement of Nuclear Emergency
Response:

-Central control of emergency supplies and equipment and
setting up rescue team;

B Lessons in Reinforcement of Safety Infrastructure:

-Reinforcement of safety regulatory bodies;
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B Decision Criteria for Urgent Protective Actions

Urgent protective actions Intervention level
Sheltering (not exceeding 2 days) 10 mSv
Evacuation (not exceeding 1 week) 50 mSyv
Distribution of lodine Prophylaxis 100 mGy
Temporary relocation 30 mSv/first one month

10 mSv/ next one month
Permanent resettlement 1 Svl/lifetime

e Intervention level is the level of avertable dose at which specific protective action or remedial
action is taken in emergency exposure situation or prolonged exposure situation

e Avertable dose is the dose that could be averted if a countermeasure were to be applied



B Action Levels for Foodstuffs

meat, fish, vegetable, | water, milk infant
grain fruit (Bg/l) foods
(Barkg) (Barkg) (Barkg)
R | 1st Cs-134, Cs-137, Ru-103, 2,000 1,000 200 100
a | group | Ru-106, Sr-89
fj 2nd 1-131, Sr-90 1,000 500 100 10
! group
ﬁ 3rd U-235, U-238 100 100 20 10
u | group
C | 4th Am-241, Pu-238, Pu-239, 10 10 10 1
|| group | Pu-240, Pu-242
' | 5th H-3 100 kBq/l
2 group

« Action level is level of dose rate or activity concentration above which remedial actions or
protective actions should be carried out in prolonged or emergency exposure situation




B The national radiological emergency response scheme is
composed of

Q }\r/}_e Central Response Committee which is chaired by the Prime
inister,

O the National Emergency Management Committee (NEMC),
O the Off-site Emergency Management Center (OEMC),
O the Local Emergency Management Committee (LEMC),

O the Radiological Emergency Technical Advisory Center (RETAC) of the
Korea Institute of Nuclear Safety (KINS),

O the Radiological Emergency Medical Center (REMC) of the Korea
Institute of Radiological and Medical Sciences (KIRAMS),

O and the Emergency Response Facilities (ERS) of the Korea Hydro and
Nuclear Power (KHNP) Co., Ltd.

as shown in Figure 1.
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B The central government has the responsibility to control and
coordinate the countermeasures against a radiological
disaster.

m Especially, OEMC, which consists of experts dispatched from
the central government, local governments and designated
administrative organizations, has the responsibilities to
conduct a coordination of the management of a radiological
disaster and the decision-making for the public protective
actions (sheltering, evacuation and food restrictions, etc).



B The OEMC actually consists of seven groups which
Include the Joint Public Information Center in charge of
providing accurate and unified information about a
radiological disaster and the OEMC Advisory
Committee which provides the director of the OEMC
with the relevant and up to date information.

B Also the OEMC sets up a Joint Radiation Monitoring
Center to coordinate and control an off-site radiation
monitoring system during an emergency.



B The LEMC, established by the local government of concern,
Implements the OEMC's decisions for the protective actions
for the public.

® When an accident occurs, KHNP, an operator of the nuclear
power installations, is respon3|ble for organizing Emergency
Response Facilities Including an Emergency Operations
Center and for taking the measures to mitigate the
consequences of an accident, to restore an installation to a
stable condition, and to protect the on site personnel.



m On the other hand, the central government establishes a national
radiological emergency medical system for the coordination and
control of the radiological medical services.

B An emergency medical system consists of the National
Radiological Emergency Medical Service Center and the primary
and secondary radiological emergency hospitals designated in a
region by the Minister of NSSC.

B KIRAMS establishes the Radiological Emergency Medical Center
and administers the national radiological emergency medical
system during a radiological disaster.



B KINS organizes the Radiological Emergency Technical Advisory Center
(RETAC), which is in charge of providing the technical advices for a
radiological emergency response, dispatching the technical advisory
teams to the affected site, initiating the emergency operations of 70
nationwide environmental radioactivity monitoring stations and posts in
accordance with the Nationwide Environmental Radioactivity Monitoring
Plan, coordinating and controlling an off site radiation monitoring system,
operating the radiation monitoring vehicles, and monitoring the response
activities of the nuclear power operator, respectively.

B RETAC of KINS has an agreement with the Nuclear-Biological-Chemical
Defense Command of the Korean Army for a prompt response during the
Initial phase of a radiological emergency.
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Examples of Emergency Radiation Detectors

GM teletector

Dose rate and surface contamination
measurement kit

BF3 detector




Radiation monitoring Car

Container for decontamination




KINS has also developed an Atomic Computerized Technical
Advisory System for a Radiological Emergency (AtomCARE).

Currently, the AtomCARE system is operated in order to effectively
provide various technical supports to the central and local
government, the OEMC and the EOC of the licensee to protect the
public and the environment from the radiation hazards during a
radiological emergency, respectively.

It provides not only a rapid verification and evaluation of a

radiological emergency and the radiation impacts but also a

comprehensive management of the information regarding the

\k/]arloudc, protective measures to protect the public from the radiation
azards.

The configuration of the AtomCARE system is presented in Figure 2.
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NEMC: Nuclear Emergency Management Committee
LEMC: Local Emergency Management Committee
SIDS: Safety Information Display System

OACS: Operator Aid Computer System

CFMS: Critical Function Monitoring System

IERNet: Integrated Environmental Radiation Network

REMDAS: Radiological Emergency Meteorological Data Acquisition
System

AINS: Automatic Information Notification System

STES: Source Term Evaluation System

FADAS: Following Accident Dose Assessment System
GIS: Geographic Information System

ERIX: Emergency Response Information eXchange System
DB: Database, WS: Workstation

ERF: Emergency Response Facilities, EOF: Emergency Operations
Facility
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B In order to set up an emergency plan which is able to be
Implemented immediately during the early phase of an
accident, an emergency planning zone (EPZ) is designhated
for the areas within a radius of 8-10 km from the nuclear
Installation in the case of a nuclear emergency. Intensive
emergency plans such as an evacuation plan are required for
an EPZ.

B For the areas outside an EPZ, comprehensive plans have
been established. For an evacuation and indoor sheltering of
the population within an EPZ, the local government
designates and secures, beforehand, the public
establishments by regions such as the facilities for an
evacuation and indoor sheltering. These facilities are chosen
with a consideration of the estimated number of people, the
distances, and the time required for an evacuation.



B The local government provides the guidelines for an
evacuation and indoor sheltering when an accident occurs.

B Considering the special aspects of a radiological accident, a
local government and the nuclear installation operator must
jointly alert the population living within a radius of 2 km from
the nuclear power installation to a radiological emergency.



B Operators of the nuclear installations are responsible not only
for reporting emergency situations to the organizations of
concern, but also for providing the local government with
advice and consultation on the protective measures during
the early phase of an accident.

B In order to prevent a thyroid exposure to the public from
radioactive iodine elements, the LEMC should retain
potassium iodide (KI) pills for the public during an emergency
and it should maintain an effective and rapid distribution
system.



B KHNP makes an agreement with the designated hospitals
near the site of a nuclear installation for emergency medical
services, and it established the Radiation Health Research
Institute (RHRI) which conducts the research activities and
Incorporates the study results into the applications of radiation
and health physics.

B RHRI also provides the radiological emergency medical
services and the medical examinations of the radiation
workers and residents in the vicinity of a nuclear power plant.



B The Director of OEMC has a responsibility to decide on the
protective measures to control the ingestion of contaminated
food stuffs by the public.

B The Director of NEMC, who is the Minister of NSSC, and an
operator of a nuclear installation shall provide their utmost
support to the Director of the LEMC in making the decisions

for the relevant protective measures.

» In order to guarantee a security for the lives of the population, it is
necessary for a local government to accumulate and store the short
term food substitutes, prepare emergency water supply systems, and
the long term response systems against a prolonged emergency.



B The central government and the local government of concern
shall provide information to the resident public in the vicinity
of a nuclear installation about a nuclear disaster,

O evacuation routes,
O sheltering centers,
O emergency communications, and

O protective action guides through information pamphlets and civil
defense education programs.



B Operators of the nuclear installations shall prepare
emergency response facilities such as
O the Emergency Operations Facility (EOF),
O the Technical Support Center (TSC), and
O the Operational Support Center (OSC).

B A SPDS (Safety Parameter Display System) is provided in the
TSC. The operator is also required to set up a Plant Data
Acquisition System through which the operations information
of a nuclear installation is transmitted to NSSC and KINS.



m Operators of the nuclear installations are required to manage
and control the necessary monitors and instruments required
by the individual emergency preparedness organizations for
the measurements and analyses of the radioactivity levels.

m The operators should also provide the off site emergency
organizations with the radioactivity measuring devices and
analyzing equipment to perform an emergency response.

B The emergency response capability and the radiological
emergency response facilities of a nuclear power plant are
continuously checked through periodic inspections by a
regulatory authority and, if necessary, they are
complemented.



I TRAINING AND EXERCISES




B Operators of the nuclear installations should periodically
conduct repetitive training and the exercises for the qualified
emergency personnel by providing them with thorough
knowledge of their emergency duties.

B The International Nuclear Safety School of KINS, the Nuclear
Training Center of the Korea Atomic Energy Research
Institute (KAERI) and the Nuclear Education Institute of
KHNP provide the training courses on an emergency
preparedness for the personnel involved in an emergency
response.



B The head of the local government prepares and
Implements an independent training program, because
of the specific natures of a radiological accident, for the
personnel engaged in an emergency response.

B According to the Act for a Physical Protection and
Radiological Emergency that came into effect in
February 2004, the central government should manage
the radiological emergency training.



B Emergency exercises are held, in which on site and off site
emergency preparedness organizations must participate, as follows:

O A unified emergency exercise, in which all the on site and the off
site emergency organizations including both the central and the
local Povernments_should participate, I1s held at each nuclear
installation every five years and the central government takes the
lead during an exercise,

O An integrated emergency exercise, in which all the on site and off
site emergency organizations including the local government
should participate, is held at a nuclear installation once or more
every 4 years and the local government takes the lead during an
exercise,




An on site emergency exercise, in which all the emergency units of a
nuclear power station with two units of a power reactor should
participate, is held every year and the nuclear power station operator
takes the lead during an exercise,

A drill, in which each emergency unit of a nuclear installation should
participate, is held every three months, and

For a newly constructed nuclear power installation at a site where
other nuclear installations are in operation, an initial exercise is held
to demonstrate the ability of an emergency response before a rated
thermal output reaches 5% of the full power output.




I INTERNATIONAL AGREEMENTS




B A notification of a nuclear accident or a radiological
emergency and a request for assistance from the
International organizations and the nations of concern, are
made in accordance with the procedures specified in

O the "Convention on the Early Notification of Nuclear
Accidents" and

O the "Convention on the Assistance of Nuclear Accidents or
Radiological Emergencies.”



Early Notification of a Nuclear Accident

B The Role of IAEA:

O Accident state notifies Agency
O IAEA authenticates and verifies notification

O IAEA provides notification and additional verified information to States
Parties, Member States and relevant international organisations

O Liases Wlth accident state, affected states, other states and
international organisations

Q énatlyses Information and answers requests for information from
arties

O Frequent, accurate media releases



m NSSC and the US Nuclear Regulatory Commission (NRC)
maintain a radiological emergency cooperation plan, on a mutual
agreement basis, pursuant to the "Arrangement between USNRC
and NSSC for the Exchange of Technical Information and
Cooperation in Regulatory and Safety Research Matters.”

B Also NSSC and the Federal Agency for Atomic Energy of Russian
Federation (ROSATOM) maintain a radiological emergency
cooperation plan, on a mutual agreement basis, pursuant to the
"Arrangement between ROSATOM and NSSC for the Exchange of
Technical Information and Cooperation in Regulatory and Safety
Research Matters.”



B Between NSSC and the Ministry of Economics, Trade and Industry
(METI), and the Ministry of Education, Culture, Sports, Science and
Technology (MEXT) of Japan, there are inter-governmental
agreements to maintain an early notification network to provide a
prompt notification to each other when a nuclear accident occurs.

B Between NSSC and the National Nuclear Safety Administration
(NNSA) of China, there is also inter-governmental agreement to
maintain an early notification network to provide a prompt notification
to each other when a nuclear accident occurs.



Introduction of

Yeonggwang Off-site Emergency
Management Center (OEMC)

in Korea




Introduction

)
sACKAIOUNG

© Chernobyl accident (in 1986)
O ]JCO criticality accident (in 1999)
O September 11 attack (in 2001)

Lessons-learned

T s

“Act on Physical Protection
and Radiological Emergency”



../../교육관련자료/민방위교육관련/민방위훈련강의자료/100419/체르노빌화재_5분.mpg
../../교육관련자료/민방위교육관련/민방위훈련강의자료/100419/체르노빌화재_5분.mpg

© Opening Ceremony : December 7, 2007
9 Ground Area : 14,034 m?

9 Building Area : 1,231 m?2
9 Distance : 14 km (from NPP)
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Other ResideniOnganizalioas

<Emergency Operation Facility(EOF)
at Yeonggwang NPP of KHNP>

<Yeonggwang Meteorological Observation Post>



Jllembers, of

Resident emergency officer of MEST (1 person)
Resident emergency expert of KINS (1 person]

Female employee (1 person)

Facility supervisor (1 person
Guards (3 person]

Cleaning woman (1 person)
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Site Area
Emergency

— | sheltering

— | evacuation

— | food restriction




Emergency preparedness

Excercise&drills

Physical protection







Always we keep watching
our Atomic Power
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