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ATHENA 

Neutron Fluence Analysis

Framatome supports BWRs and PWRs in 
neutron fluence analysis. Continuous 
investment in fuel engineering technologies 
provides best-estimate methodologies.

The nuclear industry is facing continuously increasing safety authority 
requirements alongside an aging fleet . The lifetime of a plant directly 
depends on the neutron fluence of the reactor pressure vessel and its 
inner components.

In case of sensitive areas, core loading, optimizations may require best-
estimate neutron fluence calculations to be displayed in a highly detailed 
geometric model.

Traceability of the chain from core loading pattern to neutron fluence 
results and the incorporation of measurement values of surveillance 
programs and of monitoring systems, are key for the approval of 
licensing documentation.

Challenge

Solution
Framatome has set up the ATHENA system, which connects core 
design calculations and detailed MCNP® models independently of 
reactor and fuel type. 

Plant-specific result evaluation allows fluence investigations of reactor 
pressure vessel, belt line welds, welds of flanges, in-core and ex-core 
detectors, surveillance capsules, and more.

The cycle-wise investigation also allows the forecast of the fluence
trends, and can be used in the optimization of the core loading strategy 
and shielding measures regarding neutron fluence. 

Customer benefits

Customer directly benefits through asset life extension 
facilitated by the following:

• Neutron source input based on core design calculations

• Plant specific MCNP® model for best-estimate calculations

• Plant-specific data evaluation and result visualization

• Documentation in cycle-specific neutron fluence report
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ATHENA is a trademark or registered trademark of Framatome or its 

affiliates in the USA or other countries.

MCNP® is a registered trademark owned by Triad National Security, LLC, 

manager and operator of Los Alamos National Laboratory.

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 fitness 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.

Fig. 1: High resolution neutron fluence results

Fig. 2: Maximum neutron fluence over plant lifetime


