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GOAIROFAEMERGENCY
REEPAREANESS

The goal of emergency preparedness is to
ensure that an adequate capability is in place
within the operating organization and at
local, regional and national levels and, where
appropriate, at the international level, for an
effective response in a nuclear or
radiological emergency.
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Emergency PreparednessiSateyories

D

GSR Part 7 Requirement 4: Hazard Assessment

4.19. For the purposes of these safety requirements,
assessed hazards are grouped in accordance with
the emergency preparedness categories. The five
emergency preparedness categories (hereinafter
referred to as 'categories'’) establish the basis for a
graded approach to the application of these
requirements and for developing generically justified
and optimized arrangements for preparedness and
response for a nuclear or radiological emergency.




For the purposes of the safety requirements, |,
assessed hazards are grouped in accordance
with the emergency preparedness categories.




Emergency
Preparedness
Categories

| / Category I

Category IT
Category III




Emergency Preparedness €ategories

Facilities, such as nuclear power plants, for which on-
site events (including those not considered in the
design) are postulated that could give rise to severe
deterministic effects off the site that would warrant
precautionary urgent protective actions, urgent
protective actions or early protective actions, and other
response actions to achieve the goals of emergency
response in accordance with international standards, or
for which such events have occurred in similar facilities.
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Emergency Preparedness €ategories

Facilities, such as some types of research reactor and nuclear
reactors used to provide power for the propulsion of vessels (e.g.
ships and submarines), for which on-site events, are postulated
that could give rise to doses to people off the site that would
warrant urgent protective actions or early protective actions and
other response actions to achieve the goals of emergency response
in accordance with international standards, or for which such
events have occurred in similar facilities. Category IT (as opposed
to category I) does not include facilities for which on-site events
(including those not considered in the design) are postulated that
could give rise to severe deterministic effects off the site, or for
which such events have occurred in similar facilities.
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Emergency Preparedness €ategories

Facilities, such as industrial irradiation facilities or some
hospitals, for which on-site events are postulated that could
warrant protective actions and other response actions on the
site to achieve the goals of emergency response in
accordance with international standards, or for which such
events have occurred in similar facilities. Category III (as
opposed to category IT) does not include facilities for which
events are postulated that could warrant urgent protective
actions or early protective actions off the site, or for which
such events have occurred in similar facilities.
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Emergency Preparedness €ategories

Activities and acts that could give rise to a nuclear or radiological emergency
that could warrant protective actions and other response actions to achieve
the goals of emergency response in accordance with international standards in
an unforeseen location. These activities and acts include: (a) tfransport of
huclear or radioactive material and other authorized activities involving mobile
dangerous sources such as industrial radiography sources, nuclear powered
satellites or radioisotope thermoelectric generators; and (b) theft of a
dangerous source and use of a radiological dispersal device or radiological
exposure device. This category also includes: (i) detection of elevated radiation
levels of unknown origin or of commodities with contamination; (ii) identification
of clinical symptoms due to exposure to radiation; and (iii) a transnational
emergency that is not in category V arising from a nuclear or radiological
emergency in another State. Category IV represents a level of hazard that
applies for all States and jurisdictions.




EMERgEnCYARLEPAREUNESS [CALEGORIES

Unforeseen
- Location

WD QU iy, == 7 L i v
N\ g LSS \”W\M“
A8N@ V=1 o\
e 6 \S%E

= 27~ ST~ -~ -

<

=
/ Iy, \ =
e

o N @ &

Nuclear/ Radiological
Emergency 20

i =
f LI A v
el ™\ 7

e ‘\ \ \ m\}




—

J0JDJ2U2b o
J14102|20WJ2Y4

; A Ikl = ————— .
W &Y = \ e e — == s -
£ b/ L i / 7 e T\
AN s x.\u\. 7 = / E
S ] e e = c—
4 X N\ —
Ry 3

===
\)
BB LT
/QHMN . 5

Industrial
radiography source

Nuclear powered satellites

NI

S

radioactive material and other
authorized activities involving
mobile dangerous sources,

Transport of nuclear or
such as:

(%%)
i)
-
©.
=)
D
b,
Cqe)
()
¥
(%%)
D
—
D,
QD
c1
(g
o
QD
c1
B
-
(%)
—
D,
<))
o
D
=
E




Theft of a dangerous source
and use of a radiological
dispersal device or radiological
exposure device.
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mergency that is not in

1 e
A transnational m a nuclear or

Category IV represents a level
of hazard that applies for all
States and jurisdictions.

V arising from Tnother state

, e Identification of clinical
Detection of elevated radiation levels symptoms due to exposure

of unknown origin or of commodities to radiation
with contamination 23




Areas within emergency planning
zones and emergency planning
distances in a State for a
facility in category I or IT
located in another State.
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Emergency Classification System

GSR Part 7 Requirement 7: Identifying and notifying a
nuclear or radiological emergency and activating an

emergency response

\.\5 14. The operating organization of a facility or activity in
category I, IT, III or IV shall make arrangements for
promptly classifying, on the basis of the hazard assessment,
a nuclear or radiological emergency warranting protective
actions and other response actions to protect workers,
emergency workers, members of the public and, as relevant,
patients and helpers in an emergency, in accordance with the
protection strategy. This shall include a system for
classifying all types of nuclear or radiological emergency.
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Emergency Classification Sysiem rFe 4l
ncy at facilities in ¢ .
g: YEP?:): f;\: r.egr:er'z;ency that warrcn’fs ’fsakmg
General precauﬂonqr‘y ur‘gen"' pFO'\'ZC'\'IVQ actions,

: i nd early protective
urgent protective actions, a Y the site

Emersency actions and other response actions of
and of f the site.

Upon declaration of this emergency class,
appropriate actions shall promptly be taken, on
the basis of the available information relating to
the emergency, to mitigate the consequences of
the emergency on the site and to protect people
on the site and off the site.




Emergency Classification System

General On the site
Emersency & Off the site
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Emergency Classification System

ties in category

n emergency T ants 'quing
tions and ofher response actions

d in the vicinity of the site.

Site area

SIte Area T or LI for a

r'o’rec’rive ac

| Emersency on the sife an

a. to increase the readiness to take
protective actions and other response actions
off the site if this becomes necessary on the
basis of observable conditions, reliable
assessments and/or results of monitoring: and
a. +o conduct of f-site monitoring, sampling

and analysis.




Emergency Classification System

Site Area On the site &
Vicinity of the site

< Emergency
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Emergency Classification SyStem
+ facilities in category I,

ility emergency @
F'.CI‘ZClr?II for an emergency that warrants y
Pk actions and other respon

11 in rotective : es
Faclllty Jcr:i":lio?\spa’r t+he facility and on the site but do

; ; he
Emel‘sency not warrant faking protective actions of f
site.

Upon declaration of this emergency class, actions
shall promptly be taken to mitigate the
consequences of the emergency and to protect
people at the facility and on the site.
Emergencies in this class do not present an of f-
site hazard.
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Emergency Classification System

ilities | I,ITorIIl
at facilities in category *. |
?;ir:n event that warrants +aking actions

+0 assess and to mitigate the potential

consequences af the facility.

Upon declaration of this emergency class, actions
shall promptly be taken to assess and to mitigate
the potential consequences of the event and to
increase the readiness of the on-site response
organizations.




Emergency €lassificatio
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he event.
diness of the
izations.
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consequences of
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Emergency €lassificatior

Other nuclear
‘or radiological
Z emersency

Other nuclear or radiological
emergency for an emergency in
category IV t+hat warrants taking
protective actions and other

response ac

+ions at any location.

Unforeseen Location
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Emergency Planning Zones/ANAiDISTaNces

It is required by para 5.38 of 6SR Part 7 that for
facilities in emergency preparedness category I and
"% II off-site emergency planning zones and

dards

|AEA Safely - o emergency planning distances should also be
tecting P2 o 20 . 3 e .
defined for effective decision making on urgent

protective actions, early protective actions and
other response actions.

They should be established based on the results of
the hazard assessment taking into account
established generic criteria.




EmErgencyaRIanningpZoncs/ ANdibIStances

be made at The

for mkir\g Pr‘O'\'
ponse GCTlOnS

ective

reparedness stage 2
actions and ofther re

. @l Facility

PAZ - Precautionary action zone

UPZ - Urgent protective action planning zone

EPD - Extended planning distance

_Ingestion and commodities
planning distance 39

ICPD
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The PAZ and UPZ should be
roughly circular areas around the
facility, and their boundaries
should be defined, where
appropriate, by local landmarks
(e.g. roads or rivers) to allow easy
identification during a response.




Emergency Planning Zones and Distances

Precautionary action zone (PAZ), for facilities in
category I, for which arrangements shall be made for taking
urgent protective actions and other response actions, before
any significant release of radioactive material occurs, on the
basis of conditions at the facility (i.e. conditions leading to the
declaration of a general emergency), in order to avoid or to
minimize severe deterministic effects.




EmErgencyaRIanningpZoncs/ ANdibIStances

\ Urgent protective
Precautionary Action Zone action

(PAZ) D=
g ‘B\ N Before any

S s %agmflcan’r release
v N \) Avoid severe

R —— deterministic effects

/

General Emergency
declaration




Emergency Planning Zones and Distances

Urgent protective action planning zone (UPZ),

for facilities in category I or ITI, for which arrangements shall be made
to initiate urgent protective actions and other response actions, if
possible before any significant release of radioactive material occurs,
on the basis of conditions at the facility (i.e. conditions leading to the
declaration of a general emergency), and after a release occurs, on the
basis of monitoring and assessment of the radiological situation off the
site, in order to reduce the risk of stochastic effects.

Any such actions shall be taken in such a way as not to delay the
implementation of precautionary urgent protective actions and other
response actions within the precautionary action zone.




EmErgencyaRIanningpZoncs/ ANdibIStances

Before any
S C significant release

Urgent protective action Urgent protective

planning zone (UPZ) <~ . action <
T | | Reduce the risk of

"ol | Sy | stochastic effects 9

(=

Monitoring and
N = assessment of the
e ‘ . radiological situation

General Emergency
declaration —" After release occurs
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Emergency Planning Zones and Distances

Extended planning distance (EPD) from the facility,
for facilities in category I or IT (beyond the urgent protective
action planning zone), for which arrangements shall be made to
conduct monitoring and assessment of the radiological situation
off the site in order to identify areas, within a period of time
that would allow the risk of stochastic effects in the areas to
be effectively reduced by taking protective actions and other
response actions within a day to a week or to a few weeks
following a significant radioactive release.




EmErgencyaRIanningpZoncs/ ANdibIStances

Conduct monitoring and
\ assessment of the
Extended Planning Distance radiological situation

ki =~ — N

N) Following a
significant
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Reduce the risk of
stochastic effects




Emergency Planning Zones and Distances

Ingestion and commodities planning distance (ICPD)
from the facility, for facilities in category I or IT (beyond the
extended planning distance), for which arrangements shall be made
to take response actions:

(1) for protecting the food chain and water supply as well as for
protecting commodities other than food from contamination
following a significant radioactive release and

(2) for protecting the public from the ingestion of food, milk and
drinking water and from the use of commodities other than food
with possible contamination following a significant radioactive
release.




EmErgencyaRIanningpZoncs/ ANdibIStances

Ingestion and Commodities
chain and water supply

a—— from contamination
:‘-.: For protecting the public
' from the ingestion of

e possible contaminated food,
milk and drinking water

General Emergency |
N_>  declaration /

CaTegbryM
I orII




Emergency Planning Zones and Distances

Suggested sizes for the of f-site emergency planning zones
and emergency planning distances

Facilities PAZ UPZ EPD ICPD

Emergency preparedness category I facilities
Reactors > 1000 MW(th)

15-30
A L s 3-5 km 100 km
D 2

Reactors 100-1000 MW(th)




Emergency Planning Zones and Distances

Suggested sizes for the of f-site emergency planning zones and
emergency planning distances (cont'd)

Facilities PAZ UpPZ EPD ICPD

Emergency preparedness category II facilities
Reactors 10-100 MW(th)

None | 0.5-5km | 10 km

A
[— > 10% — 10*
D 2

Reactors 2-10 MW(th)







Generic Criteria & OperatignalfERIteria

Generic criteria are

established at levels of Genes\c
dose that are approaching S eene
the thresholds for severe d

deterministic effects. - °7':'@ssme.n*

generic criteria
protective actions

projected dose dose
that has been received
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Generic €riteria

& Operational N (el
e  ~

Cl'itel'ia Measurements

T _Abnormal
Facility
onditions

Conditions Z\ =
on the Scene™™



Opcrationalfinteryventiongl!cyeISy(©OILs)
~)

Dose rate above the
ground for determining if

OILs are basis o : "
: e evacuation, relocation
for action after or food restrictions are

a relgase and warranted:
provided for:

Concentrations of cesium 137
Dose rate from skin contamination to and iodine 131 in food and water

determine if the decontamination or and milk to determined if
medical follow up is warranted; restrictions are warranted.
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Emergency occurred
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major releases of
radioactive materials.
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OpcrationalfinteryentionilcyeISy(OILs)

* \ Emergency occurred in
NPP. End of major

i —1 releases of radioactive
L L materials.
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OIL 2
IS exceeded

OIL 2
Gamma (y) 100 pSv/h
at 1 m from surface or -m

a source
1 meter I

Temporary relocation
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Opcrationaliinterventiongl!cyeISy(©OILs)

, Emergency occurred in
i gl NPP. End of major

I 1 releases of radioactive
LJL materials.
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OIL 3
is exceeded

OIL 3

Gamma (y) 1 pSv/h at 1
m from surface or a
source

1 meter Local produce
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Emergency Action Levels

classification
Predetermined threshold for an

emergency in a given emergency

class. precautionary urgent
protective




Event Based

More subjective criteria requiring the
judgement of the operating staff, e.g.
‘fire detected in an area containing
vital safety systems’




Emergency Action Levels

Which type of EALs is
better, symptom based or
event based ???




Emergency Action Levels

When possible, symptom
based EALs should be
used because they make
the classification
process more timely and
less subject to error.
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High radiation levels in the
control room or other
areas requiring continuous
access for safety system
operation and maintenance

Protective actions
on the site and
off the site

General
emergency

declared




G ‘ / 1 need tech
o N\ fie. \»“x\ support right away.

S —
¥y o

y

|

High radiation levels in the
control room or other
areas requiring continuous
access for safety system
operation and maintenance

Radiation levels
greater than
1 mSv/h
potentially lasting
several hours

Protective actions
on the site and

h vicinity of the site

Sie Area
emergency

declared




EmMERgencysAction &@v@ (EALS)

Radiation levels

G I ‘ 1 need tech ‘ greater than
L [ ( orrort right ava 0.1 mSv/h

- = Yes. Il hold. . .
k potentially lasting
O e several hours

High radiation levels in the
control room or other
areas requiring continuous
access for safety system
operation and maintenance
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The size of the area may be expanded on

the basis of dose rates and environmental
measurement OILs when these data become
available. The actual boundaries of the

safety perimeters should be defined in such

a way that they are easily recognizable

(e.g. by roads) and should be secured.




Obscrvables/ _ouu

Unshielded or

damaged potentially SSSSNAN

dangerous source

JOLOGICAL

CRIME SCENE

MANAGEHENT AREA™

puUBLIC (AFFECTED PERSONS)

PROCESSING AREA
CONTAMlNATlON

. FIRSTAID . DE
. MON\TOR\NG . REG!STRAT\ON

. 30 m radius around
the source '




Major spill from
a potentially
dangerous source

puUBLIC (AFFECTED PERSONS)

PROCESSING AREA
CONTAMlNATlON

. FIRSTAID . DE
. MON\TOR\NG . REG!STRAT\ON

100 m radius
around the source




Observables/
Indicatoxs

Fire, explosion or
fumes involving a
\, danger'ous source

.é/
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ObServables/ e

CRIME SCENE
MANAGEHENT AREA

gSPONDER
cgumummou
CONTROL AREA

Indicatonsy

TEMPORARY
MORGUE AREA

Suspected bomb
(possible radiological
dispersal device),
exploded or unexploded

puUBLIC (AFFECTED 'PERSONS)

PROCESSING AREA Comm‘NAT‘ON

. DE
. agisirTAC;glNG . REGISTRAT\ON

400 m radius or more
- to protect against an
explosion —

e A e -
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Observables/ Indicators

Damage, loss of shielding or
spill involving a potentially

Affected and adjacent
_areas (including floors

-~ above and below) <
& CAUTION a

e
76




Fire or other event involving a
potentially dangerous source that
can spread radioactive material
throughout the building (e.g.
through the ventilation system)

o e :
|

Entire building and
appropriate outside
- distance as indicated

above

UTION &b

.‘. E,émon AREA r_
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General
Emergency
declared

Protective actions /iduringinucleariemergencies

3 . .

' Substantial sheltering
2 (i.e. shelter in large
|
|

. buildings)

N\
\
X Promptly & safely
= Ve~ evacuate to beyond
| = Take a pre-distributed — 7 the UPZ

| stable iodine tablets | | .

7 = Reduce inadvertent |
Ingestion
\“"‘——__




Protective actions /iduringinucleariemergencies

General In case of prolonged release

Emergency Evacuate beyond this
declared ~, zohe oh the basis of
'~ the conditions at the

1 facility
A

= Reduce inadvertent

/0N ingestion

= Check for further
instructions

—

|‘ - = Remain indoors

E (sheltering in place)

= Take stable iodine




Protective actions /iduringinucleariemergencies

General O  Reduce inadvertent
ingestion until the
deposition levels are

" assessed A

Emergency
declared

— v . Protect food chain,
g Pr'ompﬂy conduct moni- . water SUPPIY and

toring including shelters | |7 commodities from
in the PAZ and assess 7 _contamination <

~ radiological situation




Protective actions /idutinginucleariemergencies

ase of prolonged release

Evacuate beyond this
zone oh the basis of

” the conditions at the

1 facility
\

General
Emergency
declared

N\
Remain indoors and
close the windows and
doors, and check

| further instructions
/

Take stable iodine and

. Promptly conduct | . reduce inadvertent
monitoring and assess 1 ingestion
< radiological situation .




Protective actions /idutinginucleariemergencies

ase of prolonged release

Evacuate beyond this
zone on the basis of
” the conditions at the
1 facility
\ N
1 Remain indoors and
. close the windows and
doors, and check

1 further instructions
/

Take stable iodine and
| reduce inadvertent
| ingestion

Site Area
Emergency
declared

< Promptly conduct
monitoring and assess
radiological situation

\




Protective actions /iduringinucleariemergencies

> Advised to wash hands =

. before drinking, eating, Q, N )

- . . (L =
smoking or touching (=2 S
the face ULV

N\ N

Advised not to let
\9\/ children playing on
2 the ground

Advised not to do
activities that could
result in the creation
of dust %




Protective actions /idutinginucleariemergencies

~ 'Safely evacuating'
means not endangering
< the lives of those
. being evacuated.
AN A\
» Patients & those requi-
> ring specialized care

should be evacuated

' beyond the EPD.
Ry Substantial sheltering _ 7 |
is provided by large T | Sheltering is not intended
multistorey structures = | 1 to be carried out for long
Y without any special ' ., periods (i.e. more than
features —— = approximately 2 days)

85




LL
l um
\

5 Abnormal facility
| condition.

i

. Beginning of major N End of major

o>l

[Pump — =

{

releases of RA I\\| releases of RA

____ g

| EALs > ECS

Take response actions /
based on ECS within |
EPZ and EPD

Expand response
. action based on
| OILI

I

cam

1. 4 1‘““""'.
SCo88

& ]
The exposure
situation is well

characterized

I

' ™o

i

-

-SSumnmary,

Adjust response H
action based on
OIL2 and OIL3

""‘W

Months
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DANGEROUSESOUEEE %
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‘_———'— yG/OSSary ‘q
g7 Dangerous source is a
source that if not under
control, could give rise
to exposure sufficient
to cause severe
deterministic effects.




DANGEROUSESOUEEE

The term 'dangerous source’
relates to dangerous quantities of
radioactive material (D-values).




Dangerous Source

For non-dispersed materials, the following ratio should be calculated:
D|, ~ 4Dy
where:

is the activity (TBq) of the radionuclide i over which control
could be lost in an emergency;

is the D;-value for radionuclide i that represents activity of a
radionuclide i in a source that if uncontrolled, but not dispersed,
might result in an emergency that could reasonably be expected
to cause severe deterministic health effects.




DaNgELoUSESOUREE

NON-DISPERSED
RADIOACTIVE MATERIAL

means an unshielded and
encapsulated radioactive

Only external exposure
IS considered



Dangerous Source

For dispersible materials, the following ratio should be calculated:
D|,” £aD,,
where:

is the activity (TBq) of the radionuclide i over which control
could be lost in an emergency;

is the D,-value for radionuclide i that represents activity of a
radionuclide i in a source that if uncontrolled, and dispersed,
might result in an emergency that could reasonably be expected
to cause severe deterministic health effects.




DaNgEROUSESOUILEE DISPERSED

RADIOACTIVE MATERIAL
results from leakage,
dismantlement or other
disruption of a sealed
radioactive source such as
in a fire or explosion.

S,
e

3 mmer-s

e e

0N in a local cloud

Radiological
Dispersal Device
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