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Safety Assessment of Aircraft Crash Accident Into Spent Nuclear Fuel
Dry Storage Facility — A Review With Focus on Structural Evaluation
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Since the 1970s, aircraft crash accidents have been considered as one of the severest external events that should be evaluated for license
application of nuclear reactors. After the 9.11 terrorist attacks, many countries have performed safety assessment against intentional or
targeted aircraft crashes into nuclear related facilities. In some countries, assessment against targeted aircraft crash was enforced by regula-
tion and considered an important task for license approval. Safety assessment against aircraft crash is a technically difficult task and many
countries manage R&D programs to improve its reliability. In this paper, regulations of many countries regarding safety assessment against
aircraft crash are summarized, separating regulations for accident aircraft crash and those for targeted aircraft crash. Research performed
in various countries on safety assessment of nuclear facility against aircraft crash are summarized, with a focus on spent nuclear fuel dry

storage facilities.
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(b) Image of damaged concrete block
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(a) Before test

(b) After test

Fig. 3. Missile impact test of CASTOR II cask.
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(b) After lid impact
Fig. 4. Missile impact test of TN-1300 Cask [11].

(a) After side impact
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—

(a) Building type 1

(c) Building type 2

Fig. 5. Safety assessment of spent fuel interim storage facility against aircraft crash (Czech) [13].
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(d) Simulation result of building type 2
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(b) Full scale engine model

Rigid Wall

Impact
Force

(d) Finite element analysis of DPMC

Fig. 6. Simulation of aircraft engine crash into dual purpose metal cask by CRIEPI [15].
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(a) Simulation

(b) Photographs of physical test

Fig. 7. Dynamic behavior of metal cask after aircraft engine crash [17].
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(a) Simulation

(b) Photograph of physical test

Fig. 8. Assessment of containment boundary integrity after aircraft
engine crash [17].
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Fig. 9. Photograph of HI-STAR180 aircraft crash test [19].
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Fig. 10. Riera curve considered in the aircraft crash test of TN-NOVA [20].
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Fig. 11. TN-NOVA aircraft crash test [20)].

Table 1. Summary of safety assessment of spent nuclear fuel storage facility against targeted aircraft crash performed in various countries

Nations Aircraft Impact velocity Notes
Large passenger aircraft r The assessment criteria and methodology are stipulated in the regulations for
USA . 150 m's S
(e.g. Boeing 767) reactor licensing
Large passenger aircraft 0 Assessment of cask inside storage building with numerical simulations and
Japan . 90 m-s .
(Boeing 747) physical tests
Large passenger aircraft . . . . . .
Germany (Bocing 747-400, Unrevealed g&?ﬂ;ﬂ?ﬁg;&i Oizlil(l)ttag\)/l; 1vevgre derived using flight simulator but
Airbus 340-600)
Switzerland Fighter aircraft 215m-s’ Detailed load-time curve was provided by the licensing authority
Czech Large passenger aircraft 100 m-s" Numerical simulations were used to deal with oblique impact of aircraft with

(B707)

storage building
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