
ENAS steel frame shielding the existing building 
structure

Reduction of residual APC energy acting on existing 
structure protected by ENAS

Framatome has technical solution for the increased safety requirements 
referred to the airplane crash loads acting on existing structures in 
nuclear power plants

Challenge
• Increased APC safety requirement for the existing nuclear structures
• Structural redesign for the increased APC loads.
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Customer benefi ts
• APC redesign of the existing building structure depending 

on postulated authority requirements.
• Possibility to calibrate ENAS dimensioning to keep the 

residual APC impact energy acting on protected structure 
within the acceptable load level depending on existing 
structure resistance and admissible APC induced vibration 
level inside of the building. 

• ENAS installation feasible during normal operation

Technical information
• Ensuring of suffi cient building resistance against airplane 

impact by installation of Energy Absorbing Structures 
protecting the outer walls

• Structural design against increased APC load level
• Nonlinear dynamic analysis for APC Impact on building 

structure considering the shielding protection provided by 
ENAS steel frame

• 3D fi nite element aircraft model including all relevant 
stiffening members of the aircraft body

• Finite element calculation considers impact scenario including 
the fracture of the aircraft body caused by ENAS and resulting 
plastic effects and splashing of fuel in the aircraft wings

• The fuel is represented by a smooth particle hydrodynamics 
approach (SPH) enabling a more realistic simulation of the 
fl uid behavior

• Signifi cant reduction of APC impact energy acting on existing 
building 

• Reduction of APC induced vibrations inside of building 
structure

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.

   Energy Absorbing Structures (ENAS)

Building Protection against Airplane Crash (APC) 


