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State of the art for damage and failure of nuclear power plant
under large commercial aircraft impact

FANG Qin' WU Hao® ZHANG Tao’
(1. Army Engineering University of PLA  Nanjing 210007 China;
2. Structural Engineering and Disaster Prevention Research Institute Tongji University Shanghai 200092 China;
3. National Defense Engineering Institute Academy of Military Science of PLA Luoyang 471023 China)

Abstract: After the september 11 2001 event a series of regulations was issued by USA Nuclear Regulatory
Commission Nuclear Energy Institute Department of Energy as well as National Nuclear Safety Administration of
China. It is specified that the newly built nuclear power plant ( NPP) should be designed to resist the accidental
impact and terrorist attack by large commercial aircraft. In the present paper from the three aspects e.g. integral
responses of NPP under aircraft fuselage impact local responses of NPP under aircraft engine impact structural
vibrations of nuclear island buildings the state of the art in the theoretical model prototype and reduced scale
modelling test numerical simulations for the damage and failure of nuclear island infrastructures under large
commercial aircraft impact were reviewed comprehensively. Furthermore our recent work in the above areas were
briefly introduced inducing the fine finite element models of four typical aircrafts ( F4 fighter Airbus A320 A380
MA600) four NPP infrastructures ( prestressed RC NPP containment RC NPP containment and auxiliary buildings
steel concrete NPP containment and auxiliary buildings RC large—scale cooling tower) as well as the reproductions of
the whole collision processes based on numerical simulations. Besides the reduced scale engine impact test on normal
RC and ultra-high performance concrete target plates the corresponding numerical simulations as well as the
calculation approach for the terminal ballistic parameters of engine were introduced. Finally the shortages in the
existing work such as calculation of impact force intergral response local damage vibration effect and multi-hazard
impact and the future research recommendations were pointed out.
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