
Challenge
In radiological emergencies, nuclear power plant (NPP) operators 
require tools to assess and minimize any radiological risk to the 
public and potential dose to workers and emergency response 
personnel. Real time plant simulations enable operators to limit 
access to specifi c plant areas with elevated dose levels. The as-
sociated main questions are: 

• What is the radioactive source term of a design exceeding 
accident?

• What is the impact of such accident on the surrounding area?

• How can those impacts on the population be assessed and at 
least minimized?

Radiological tools for emergency preparedness and emergency 
response tools must provide answers in real time, must be versatile 
and easy-to-use. 

Solution 
The Central Radiological Computer System (CRCS) supports your 
radiological staff during normal operation and within accident 
situations in order to improve your NPP’s emergency preparedness 
and response. CRCS is a tool which predicts radioactive releases 
(source terms) to the environment. It is coupled to the process 
and information system of the plant and is performing automated 
analyses based on current process value data.  

Customer benefi ts

• Provides support to your NPP’s 
radiological staff during normal operation 
and within accident situations 

• Modular and easily adaptable to site-
specifi c needs and instrumentation and 
control of plant 

• Software runs on the standard 
computer system 

• Improves your NPP’s emergency 
preparedness and response 

• Dynamically adaptable tool for 
prognosis and determination of 
radioactive releases (source terms) to 
the environment taking into account 
real-time measurements 

• Machine-learning algorithm to enhance 
prediction accuracy

Exemplary fatigue crack confi guration

CRCS system characterization
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Standard output:
 Statistics and time 

 curves
 Dynamic estimation 

 and prediction of 
 radioactive release

 Dispersion and dose
 estimation to 
 environment

 Statistic and time 
 curves

Optional auxiliary tools
 “Backward” determi-

 nation of source term 
 from environmental 
 dose rates

 Prognostic of “best” 
 venting time interval

 Dose rate in main 
 control room

CRCS
 Data base: system 

 data, or radiological 
 and environmental data

Corrected accident scenario

Manual input / scaling
Modifi cation of chosen 

scenario by key parameters 
and measurement

Identifi cation of applicable 
scenario

Decision by emergency 
response team or operators

Dynamic accident calcula-
tion models and set of 

“Pre-calculated” severe 
accidents results

 Radiological calculations

Input data:
 Activity and dose 

 rate signals from 
 the plant

 System parameters 
 from the plant

 Environmental dose
 measurements

 Metrological data

CRCS clients          

CRCS LAN

Other clients

Other 
instumentationNPP

CRCS server

...

Soft ware runs on the standard computer system LINUX

A real life accident will not follow a fi xed scenario and will deviate 
from conservative / covering analyses. 
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Contact: engineering-studies@framatome.com 
www.framatome.com 
It is prohibited to reproduce the present publication in its entirety or partially in 
whatever form without prior written consent. Legal action may be taken against 
any infringer and/or any person breaching the aforementioned prohibitions.

Subject to change without notice, errors excepted. Illustrations may differ 
from the original. The statements and information contained in this publication 
are for advertising purposes only and do not constitute an offer of contract. 
They shall neither be construed as a guarantee of quality or durability, nor as 
warranties of merchantability or fi tness for a particular purpose. All statements, 
even those pertaining to future events, are based on information available to 
us at the date of publication. Only the terms of individual contracts shall be 
authoritative for type, scope and characteristics of our products and services.

Technical information

CRCS:
• Processes the site- and situation-related input signals:
 – NPP’s activity and dose rate signals (systems, 
  rooms, etc.)
 – NPP’s system parameters (fl ows, temperatures, etc.)
 – Environmental dose measurements
 – Meteorological data 

• Provides detailed information about:
 – Activity releases into the environment
 – Activity in rooms and systems
 – Atmospheric dispersion and dose assessment

• Continuously assesses:
 – Dynamical estimation and prediction of radioactive 
  releases
 – Dispersion and dose estimations
 – Database for radiological samplings 
 – Statistics and time curves.

Optional auxiliary tools can be implemented, e.g.:
• “Backward” determination of source term from 

environmental dose rates
• Prognosis of “best” containment venting time interval 
• Dose rate in main control room
• Core damage estimation
• Steam generator leak rate estimation.

Dose rate determination in rooms (main control 
room, MCR)

Transport calculation of venting and leakage into 
the annulus 

Accident scenario modelling
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FSAR:  fi nal safety analysis report

MDEQ:  matrix differential equation

HEPA: high efficiency particulate air


