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IRSN’s Emergency Response Organization

EMERGENCY TECHNICAL CENTRE » 50 people dedicated to emergency preparedness

b
Nerve centre of IRSN’s ESRCEECHC) RCSRIONSE » 400 experts trained for emergency response

| B ‘t!iﬁl r|m' » 35 on call each week
e T
Emergency
plrecter MOBILE EMERGENCY RESOURCES
DRt :
» Environment measurements (1,200/day)
T T . » Health means (2,400 controls/day)
relations
LABORATORIES
NETWORK REAL-TIME
MONITORING =
e
| e . | 446 gamma stations
Logistic support Unit 40 aerosols H
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Recruitement, training and practise of the criticality specialist

Selection among the criticality

safety specialists pool
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Recruitement, training and practise of the criticality specialist

Selection among the criticality
safety specialists pool

IRSN emergency response
organization acquintance

CTC initial and general training

Criticality training & Scenario

based drill
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Integration in the crisis pool » MWERR:
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Criticality specialists pool oordinators
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Recruitement, training and practise of the criticality specialist

Selection among the criticality
safety specialists pool

Call Criteria:
= 70 facilities identified

IRSN emergency response Malnta'lnlng 5k|"5_1
organization acquintance = National exercices

= |[RSN internal specific scenarios

Commitment:
= 1 exercise every 2 years
= =10 days per year

CTC initial and general training

Criticality training & Scenario
based drill

Integration in the crisis pool

Criticality specialists pool oordinators
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Emergency situation with a criticality accident

Key milestones

onfirming the
criticality
accident

Evaluate the
source term
Dose

estimation
due to direct

irradiation

Ensuring
subcriticality
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Emergency situation with a criticality accident

Key milestones Immediate resources
I | ®
onfirming the -‘;:-’\-_:‘..éf—;i- o
criticality e <\‘p 2
accident —

= = JIE

Evaluate the | === :

source term "\ i

Criticality Specialist guide Typical accident sheets

Dose
estimation
due to direct

irradiation

Ensuring
subcriticality

Number of fissions estimation models  Direct reading abacuses
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Emergency situation with a criticality accident

Key milestones

onfirming the
criticality
accident

Evaluate the
source term

Dose
estimation
due to direct
irradiation

Ensuring
subcriticality

IRSHN

Immediate resources

Criticality Specialist guide

—~—— ]

Number of fissions estimation models

Typical accident sheets

Direct reading abacuses

Other tools & resources

Facility

documentation

N
/N

CRISTAL

IRSH
LATEC V1

Calculation tools
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Confirming the
criticality
accident

'

Dose
estimation due
to direct
irradiation

Evaluate the
source term

Ensuring
subcriticality
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Confirming the
criticality
accident
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Dose
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Ensuring o2
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Emergency situation with a criticality accident

Confirming the
criticality
accident

Evaluate the
source term
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Emergency situation with a criticality accident

Sheets for specific type of
criticality accident

Confirming the
criticality
accident

Evaluate the
source term

O PABLEMLNT MOUERER

! Plutonium solution

133

| Dissolution of spent fuels

| Solid plutonium metal

| Plutonium powder

Number of fissions

‘_ . Fuel rods in water estimation models
Dose =
estimation due
to direct
irradiation
Ensuring ro
subcriticality 000 Source term
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Emergency situation with a criticality accident

Confirming the
criticality
accident

Evaluate the
source term

Dose

estimation due
to direct

irradiation

Ensuring
subcriticality

IRSHN

Sheets for specific type of
criticality accident

! Plutonium solution

| Dissolution of spent fuels

| Solid plutonium metal

| Plutonium powder

_ Number of fissions
. Fuelrods in water estimation models

Effective dose due to fission products from a
nitrate plutonium solution, normalised to 5.108
fissions, 500 m from the release point:

Source term hﬂ_‘/ 8.3 mSv
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Emergency situation with a criticality accident

Systéeme modéré - 5.10" fissions - Dose efficace due aux neutrons et aux rayonnements gamma en fonction de
o ’atténuation par différentes épaisseurs de béton (densite = 2,3)
Confirming the
criticality 1LOE408 sy Oem
accident 1.06407 ——10¢em
1,0E+06 — 20 em
1.E’w = — i L . 3 1 ey O P 1 1 1 1 | P PR W
L | L 4 1) . ) et e ) 1 1 1 1 1 8 - - e E—2 wcm
Evaluate the 5 004
g = ==="C"1== ——40cm
source term £ 1,0E+03 L =
o I 1 ) 4 1 ' 1 - m cm
§ 1,0Ev02
E = —
o 10E+01 : s 60 cm
o
_ Dose 8 108400 70¢m
eStlmatlon due ! 1 1 % { S A IGH A 1 1 2 1 M e N EX D 1
to direct e ——80cm
irradiation 1,0E-02
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1,0E-04 Mise & I'abri
: — - 50 mSv-
Ensuring 10805, 7 Evacuation

subcriticality
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Emergency situation with a criticality accident
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Emergency situation with a criticality accident
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Emergency situation with a criticality accident

SLALSL

RS“ Operator Regulator

Ensuring
subcriticality

Means of action
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Emergency situation with a criticality accident
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Emergency situation without a criticality accident

Assess conditions under which a criticality accident could occur

Situation degeneration scenarios? Crltlcallty safety evaluation

Predict dosimetric consequences
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Situation degeneration scenarios? c"t'cahty Safety evaluation

Predict dosimetric consequences
Means of control affected?

Requirements no longer respected?

Potential current or planned interventions
affecting subcriticality?




Situation degeneration scenarios? Crltlcallty Safety evaluation

Predict dosimetric consequences
Means of control affected?

Requirements no longer respected? Potential criticality accident location?

Poten.tial curre.nF or_planned interventions Type of fissile material involved?
affecting subcriticality?

Feared mechanism of criticality
reaching?




Conclusion & perspectives

Low frequency of mobilization of the criticality specialist for the past 5 years:
— = 10 mobilizations for drills,
- = 2 mobilizations for real events.

Improvement Strategies:
O = Set up an annual periodic internal IRSN exercise involving a criticality accident,
= Participate to internal operator drills.
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Conclusion & perspectives

Low frequency of mobilization of the criticality specialist for the past 5 years:
— = 10 mobilizations for drills,
- = 2 mobilizations for real events.

Improvement Strategies:
O = Set up an annual periodic internal IRSN exercise involving a criticality accident,
= Participate to internal operator drills.

Practice makes perfect!

I R S N IRSN PROGRESS ON EMERGENCY PREPAREDNESS AND RESPONSE IN CASE OF CRITICALITY ACCIDENT 38




CRISTAL & Licorne (standard calculation)
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