
Challenge
During severe accidents, fi ssion products, released into the con-
tainment, determine the source term for degradation of equipment 
and thus have a signifi cant infl uence on the mid- and long-term 
equipment reliability. 

Products from air radiolysis and respective chemicals in sumps and 
pools lower the pH of water, which is used for spray and cooling, to 
acidic values. Acidic water is able to degrade critical equipment. 

Simple, conservative models and postulations are locally imprecise, 
show too much degeneration and predict early equipment failures.

Solution
Calculate long-term plant behavior for severe accidents by less 
conservative, but more detailed source term analyses, fi ssion product 
distribution and mixing of water pools with high time resolution.

Distinguish between different compartments and their individual 
degradation progresses based on hazard distribution anaylses.
• Calculate the pH value directly from chemical species distribution
• Enable for determination of pH neutralization measures
• Improve local prediction of acidic loads on equipment
• Qualify for mitigation and long-term equipment operation (acid 

resistance)

Technical information
COCOSYS analysis code evaluates:
• Radiolysis model for HNO3 creation
• Models for HNO3 transport behavior
• Transport behavior of fi ssion products
• Water pool local chemical composition

COCOSYS special features:
• Selection of adequate containment model
• Analyze sensitivity of structures and 

equipment to containment conditions
• Identify detrimental scenarios and analyze 

impact of potential mitigation actions
• Enables long-term reliability analysis

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.

Key fi gures
Increased prediction accuracy of up to ±1.0 
in pH of local acidicy,

60% increase in reliability during long-term 
severe accident scenarios, assessment of pH 
levels of up to 2 months aft er initiating 
event. 
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Determination of Margins in Long-Term 
Reliability Analyses of Safety Equipment 
in Severe Accident Scenarios

Customer benefi ts
• Experience, exchange and vital feedback from international 

SA research and discussion with regulatory bodies, in the 
frame of new build projects

• Supports demonstration of compliance with regulatory 
requirements in the frame of LTE application cases

• Framatome supports customers in cost-effi cient realization 
of regulatory guidelines (e.g. IAEA) by minimizing conservative 
assumptions

• Larger margins in equipment long-term reliability analyses 
of severe accident scenarios

• Realistic quantifi cation of local acidic loads for equipment
• Information on requirements for mitigation measures for 

long-term containment cooling

   Severe Accident Long-Term (SALT) 
   Containment Condition Control Processes


