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Agenda 

CompAct – Compartment Code for Source Term Evaluation 
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DOT – Dose Evaluation Tool 

CRCS – Central Radiological Computer System 
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Restricted AREVA 

Our involvement 
New builds and installed base 

 
► EPRTM Power Plants 

 Olkiluoto 3 
 Taishan units 1 & 2 

► Installed base 

 Periodic safety review 
► Emergency response 

 Tools & methods 
 

Our activities encompass 
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Restricted AREVA 

Our involvement 
New builds and installed base 

Preparation of the safety 
analyses for licensing 

Emergency response 

Safety assessments for the 
design of our new products 

 
► EPRTM Power Plants 
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 Periodic safety review 
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Codes and methods 
Radiological consequences assessments 

 
► Purpose 

 Design 
 Licensing 
 Emergency preparedness 
 Emergency response 

► Scope 
 Activity releases into the 

environment 
 Activity in rooms and systems 
 Atmospheric dispersion and dose 

assessment 

Different purposes, different objectives, 
different analyses: customized tools 
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Codes and methods 
Necessary features 

Tools must be versatile in order to address existing 
and foreseeable situations for design, licensing, 

emergency preparedness and emergency response 
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Restricted AREVA 

 
►Airborne release 

 Immediate or continuous 
 Evaporation of liquids 
 Equilibrium processes 

►Multi-compartment transport 
 Active ventilation 
 Leakage pathways 
 Bypass 

►Radioactive decay and ingrowth 

►Removal processes 
 Filters 
 Dry deposition 
 Spray 

► Individual chemical forms 

Integrated compartment model 
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► State-of-the art solver for large, 

stiff ODE systems 
► Internal verification of numerical 

precision 
► Intuitive graphical user interface 
► Easy adaptation to various 

requirements 
► Arbitrarily complex models 
► Convenient output  

► Model checks itself for validity 
and completeness 

A few selected features 

ODE = ordinary differential equation 
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► Gaussian atmospheric dispersion 
► Dose calculations 

 Cloud-shine 
 Inhalation 
 Beta submersion 
 Ground-shine 
 Ingestion 

► Contamination of foodstuff 

Radiological consequences 
assessments for design & licensing 

Source: MACCS2 Computer Code Application Guidance for Documented Safety 
Analysis, 2004 
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► Independent kernel and graphical 

user interface (GUI) 
 DOT kernel is a library (.dll) 
 The kernel can be re-used 

► Interface with CompAcT 
► Simplify 

 Calculations 
 Documentation 

► User-friendly GUI 

A few selected features 



AREVA Codes for Radiological Consequence Analysis – S. Torchiani – AREVA GmbH – Offenbach, Germany 
IAEA, Vienna, April 2015  p 23  

Restricted AREVA 

 
► Independent kernel and graphical 

user interface (GUI) 
 DOT kernel is a library (.dll) 
 The kernel can be re-used 

► Interface with CompAcT 
► Simplify 

 Calculations 
 Documentation 

► User-friendly GUI 

A few selected features 



AREVA Codes for Radiological Consequence Analysis – S. Torchiani – AREVA GmbH – Offenbach, Germany 
IAEA, Vienna, April 2015  p 24  

1 

2 

3 

Our Involvement 

Agenda 

CompAct – Compartment Code for Source Term Evaluation 

4 

DOT – Dose Evaluation Tool 

CRCS – Central Radiological Computer System 



AREVA Codes for Radiological Consequence Analysis – S. Torchiani – AREVA GmbH – Offenbach, Germany 
IAEA, Vienna, April 2015  p 25  

Restricted AREVA 

 
A real life accident will not follow a fixed scenario and will deviate 
from the assumptions of the safety analysis report 
► What is the radioactive source term of a design-exceeding event? 

► What is the impact of such an event on the surrounding areas? 

► How can the impact on the population be assessed and minimized? 

Motivations 



AREVA Codes for Radiological Consequence Analysis – S. Torchiani – AREVA GmbH – Offenbach, Germany 
IAEA, Vienna, April 2015  p 26  

Restricted AREVA 

 
 

► CRCS is a modular tool for supporting the radiological staff of a Nuclear 
Power Plant with Radiological Surveillance and Emergency 
Preparedness (Crisis Center) 

 

► CRCS is part of the EPRTM Design for Taishan 1+2 and Olkiluoto 3 

 

► CRCS is easily adaptable to site-specific needs 
 

Objective, Benefits, and Application of CRCS 
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► Starting Point 

 Power-plant-specific activity source term (PC, core, etc.), system parameters 
(ventilation rates, leakage rates, etc.) and thermo-hydraulic data (core release 
fractions, deposition fractions, etc.) 

 Modelling the accident sequence in terms of a system of differential equations 

 Definition of modifiable key parameters for adaptation of the release calculation to 
real case 
 

► Adaptation of model parameters to reproduce measurements 

 Real sequence is reflected by the model 

 Activity measurements and system parameters within the plant 

 Meteorological and dose rate measurements (environment) 

Approach 
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Initial  
Assumption 

Accident 
Model 

Measurements 

Dispersion 
Calculation 

Weather 
Scenario 

Dose 
Calculation 

Environment 

Correction Comparison 

Source 
Terms  
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Activity releases into the 
environment 

Radiological consequences 
assessment 

Meteorological conditions 

Accident selection among 
pre-defined scenarios 

– Large Break Loss of Coolant Accident 

– Small Break Loss of Coolant Accident 

– Rod Ejection Accident 

– Steam Generator Tube Rupture 

– Loss of Condenser Vacuum 

– Long Term Loss of Offsite Power 

– Locked Rotor Accident 

– Loss of Coolant outside Containment 

– Leakage  in the Gaseous Waste Processing System 

– Fuel Handling Accident 

– Effect of Earthquake on Nuclear Auxiliary Building 
 / Waste Building 

– Core Melt Sequence: initiated by a Large-Break Loss of Coolant 
Accident 

– Core Melt Sequence: initiated by a Loss of Offsite Power 
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Pre-calculated accident sequence and 
correction due to venting process and 
real conditions (measurements: 
pressure, dose rate) 

Release fractions and depositions 
taken from thermo-hydraulic 
calculations 

Transport calculation of  
venting and 
leakage into the annulus  

 

Special Tool: e.g. for Venting 

RPVRPV

ContainmentContainment

Venturi 
filter

Leakage

AnnulusAnnulus

Re
le

as
e

De
po

sit
io

n

Venting

Annulus ventilation

RPV = reactor pressure vessel 
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Display of pressure and dose including 
measurements in the containment 

Release rates and integral release 
 

Special Tool: e.g. for Venting 
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Summary 
Codes and methods 

 
► Purpose 

 Design 
 Licensing 
 Emergency preparedness 
 Emergency response 

► Scope 
 Activity releases into the 

environment 
 Activity in rooms and systems 
 Atmospheric dispersion and dose 

assessment 

Different purposes, different objectives, 
different analyses: customized tools 



AREVA Codes for Radiological Consequence Analysis – S. Torchiani – AREVA GmbH – Offenbach, Germany 
IAEA, Vienna, April 2015  p 36  

      

 

 

 This document contains elements protected by intellectual property rights as well as confidential 
information. 
Any reproduction, alteration, transmission to any third party or publication in whole or in part of this 
document and/or its content is prohibited unless AREVA has provided its prior and written consent. 
This prohibition concerns notably any editorial elements, verbal and figurative marks and images 
included herein. 
This document and any information it contains shall not be used for any other purpose than the one 
for which they were provided. In particular, no patent application and/or registered design may 
be applied for on the basis of the information contained herein. 
 

 Legal action may be taken against any infringer and/or any person breaching the 
aforementioned rules. 
No warranty what so ever, express or implied, is given as to the accuracy, completeness or fitness for 
a particular use of the information contained in this document.  In no event AREVA shall be liable for 
any damages what so ever including any special, indirect or consequential damages arising from or in 
connection with access to, use or misuse of the information contained in this document. 

Note 
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