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NTEC-2025-2001

Survey Procedures for Data on Aircraft Crashes

IDEI Yukiyoshi and FUNAYAMA Kyoko
Division of Research for Severe Accident,
Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority (S/NRA/R)

Abstract

NRA Ordinance Prescribing Standards for the Location, Structure, and Equipment of
Commercial Power Reactors and their Auxiliary Facilities (June 2013) states that "for human
induced events (except intentional ones) which are likely to affect the safety of a nuclear installation,
it is required not to lose the safety functions". In the interpretation of this ordinance, events that
could potentially impair safety due to human actions include "missiles (such as aircraft crashes)". In
the event of an aircraft crash on the site of a nuclear power plant, there is a risk not only of direct
impact damage, but also external fires caused by the ignition of the aircraft's fuel.

In order for the Nuclear Regulation Authority (NRA) to confirm the validity of the results
of aircraft crash probability assessments conducted by licensees, the Regulatory Standard and
Research Department independently surveys aircraft crashes for the past 20 years, which are the
basis for assessing the probability of aircraft crashes. These data are regularly published as NRA
Technical Notes. Since there is no information published by official bodies on military aircraft
crashes in particular, as there is for civil aircraft crashes, the Regulatory Standard and Research
Department has studied a method that workers can obtain reasonable results in the surveys and
published the latest survey method as an appendix to the NRA Technical Note in 2023.

This NRA Technical Report has been compiled as a standard method for surveying data
on aircraft crashes, including the above-mentioned aircraft crashes survey procedures for military

aircraft to avoid variations in the results of surveying data on aircraft crashes by workers.
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Figure 2.1 Flow of evaluating probability of aircraft crashes (1/5)
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Figure 2.1 Flow of evaluating probability of aircraft crashes (2/5)
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Figure 2.1 Flow of evaluating probability of aircraft crashes (3/5)
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Figure 2.1 Flow of evaluating probability of aircraft crashes (4/5)
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Figure 2.1 Flow of evaluating probability of aircraft crashes (5/5)
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Table 2.1
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List of data needed to evaluate probability of aircraft crashes
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Table 3.2 Example of a civil aircraft crash list
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Table 3.4 Combination of screening requirements for selection of data to be evaluated
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Figure 3.9 Flow for extraction of data to be evaluated from the selected data on civil aircraft

crashes (large fixed-wing aircraft)
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Table 3.7 Example of a military aircraft crashes list
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Table 3.8 Screening requirements for selection of data to be evaluated for military aircraft
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Table 3.9 Example of a data table on military aircraft crashes
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Figure5.1 Land area sizes of training airspaces
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Table 5.1 Example of organizing surface area sizes of airspace restrictions for self-defense forces

aircrafts
_ 272§l T FE g i _
) s i (fmﬁ;f” b (fmﬁ;f” 575
- SRR eE 269 269| AbHEIE B A+ AR B HERT B OV 32 R JE A= T
R-91 H A& HE Y% 84 84| K4y R EAERAREALEMT
R-92 +CF R S 11 11| Koy W FLER B H T & OV L BT
R-96 H A E 32 32( [l (L R AR S LT R OV T
R-101 B B R 45 45| BB R S B ERA EENT BN K OV )1 T
R-108 KRB JE e 48 48| REAC UL b 25 Yl Al o S Y
R-119 TS » i % 6 6| TR VRIS AR AERNT K OVILREFS BRER HURT
R-127 IR E S 89 89| E VR B BB AR T B OV fr HT
R-131 H 5 22 5 31 e X 2,674 0| AbifEiE H & ST H N
R-138 S5 A Bt B 4 43 43| ki Tk AL v
R-532 - 1,031 0| A Ak Bl
R-533 B 1,270 0| Y [E] & 174 U
R-144 1o ) 9 2 G )1 et X 1,567 0 AN A 7 P ks e 7
R-521 N o PR %F 22 5 5 314 1| HF AR _EALRRA » Fiks
T FH 5 AT 7,483 628

# 5.2 BEBROAR G IR, 5B 2% 5 0D i £ o> HE P 5]
Table 5.2 Example of organizing surface area sizes of low altitude training/testing areas for self-

defense forces aircrafts

0 FR ZelkimAg  (km?) B2 b mifE (km?)
7 1 879 59
7 2 2,567 2,567
TU7 3 7,904 7,904
VU7 4 3,262 2,471
7 5 1,281 699
U7 6 5,762 0
7 7 1,849 1,849
7 8 2,776 1,065
7 9 2,263 1,313
i F 5 it 28,542 17,927
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defense forces aircrafts

Table 5.3 Example of organizing surface area sizes of high altitude training/testing areas for self-

4 ZedkimAd (km?) f2 b dEifE  (km?)
U7 A 48,924 41,305
—VJ7 B 41,056 2,494
=7 C 86,795 4,943
U7 D 17,295 0
=7 E 19,108 0
7 G 118,134 1
V7 H 9,390 9,390
7 ) 4,610 4,610
=7 K 17,731 0
=7 L 17,959 0
=7 N 19,473 8
7 P 57,256 832
U7 Q 2,864 2,391
)7 S 294,194 63
)7 U 6,002 0
(LN 745,321 66,037

*K 5.4 HE BT 228 O mFE O FEEp

Table 5.4 Example of organizing surface area sizes of supersonic flight area

P bimifg (km?)

Ze i A (km?)

AT 22

5

30,138 0
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Table 5.5 Example of organizing surface area sizes of airspace restrictions for U.S. forces
aircrafts
o 22 355, T FE Rg b -
Fik=3 £ R (em?) (m?) S
R-104 L7 Kk 2,081 0 | SN I B AL
R-105 Tx A by Xk 2,304 0 | UM Pz S5 SR H
R-109 1~ X 6,266 0 | JUINE B B s T
R-114 Bt~y AT 304 304 | LFLRE 7 B R O R AR AR T A
R-116 F oy — 1 — K 4,194 0 | A B 5 B 055 05 e B
R-121 P A 2 i 31 ek (X Jk 1,770 0 | AN B HE By i
R-129 b3 A PN 22 % 31 o X I 2,517 0 | AMNE N FHE RS
R-130 — IR M I X 35k 45 8 | AMNHE 7/ TS
R-134 UM 22 5% 2] e (X185 2,130 0 | ARINILVE 768 5 vE T
W-172 TR P 8 A X 3k 11,484 0 | pR IR R % T A e M | 38 Y
W-173 RFNKRT L 20,967 0 | YRR ER T Ak B 07 29 WE Y -
W-173A | 77 7 Kk 4,220 0 | MPEEIRFE T LE ) B
W-174 HHAD (55 st b )1 ek Xk 507 0 | MHEIEIRFE AL )7 33
W-174A | 2K B 3 X 1 368 14 | AKE RO EED
W-175 6 JE I 0 0| mdHFRTIE 110 R E
W-176 J5 025 kT b B X gk 269 0 | MBEZTMH ol 5
W-177 S R AN L || A 40 40 | PMPHRSE L
W-178 CinaN 269 23 | MRIR AL
W-178A | L5 992 9 | MRIR AL
W-179 TR A e X 10,619 0 | MR ZE FMARTE )7 34 W e
W-181 I T AT 12,017 0 | i U IR 5 T B P B 140 v LY B
W-182 R R L 269 0| =& FERTIEFED) 80 #H
R-183 PN 97 1| o R R & T rE AT 220 WL
W-183A | WK S 172 0| R E
W-184 AT ATAVTAT 23,402 1| o R R A T SR 5 240 ¥ i
W-185 ~A7~AY 9,536 0 | MPHRIEARFE TR A7 110 ¥ B E
- A6 3 ok 62 62 | 1S LR
- Xy S ars 23 20 | PP LS
- o I 26 26 | JHHEE F R
- Xy a— h=—HIK 1 1| FZPEMARITS OILR 5.4 R
2 RUA FE—F X 2 1| FZPMARITS O/ 8 T
i fE & A 116,953 509
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# 5.6 [BlJER oD 1 A 0D F 5]

Table 5.6 Example of organizing surface area sizes of air corridors

44 B ZelkimAg  (km?) f2 FrEfE (km?)
Ti% A AR 1,818 1,818
T5% C [BlJER 2,580 2,542
=R C [BIE 7,552 4,774
FA S C [B1EE 9,060 5,167
/NS G BT JER 5,757 2,722
oAb al iR 2,483 413
4 [E 7 [A] JER 1,063 15
LYk VG 7] iR 2,952 1,951
ST i B[] R 1,232 0
57 5 VR (8] JER 2,231 1,033

G 36,728 20,431

#£57 BHLUZEBEOE L DOEHH]

Table 5.7  Example of organizing summary of the calculated surface area sizes

53 ¥R AifE (km?)
A A D2 E - g 372,973
B 5 R A[E Ok b o 2= O i 78,194
2E LI 6 2 E O R _Eo iz k2 Bruo 72 mRg 294,779
K EE 2 E R o FIRZE 8 O mfl 509
A[E L E R D 2EORE oI & Br\ O 72 i 372,464
[ D[] JiR D i F 36,728

Q\MQZW “ERASH 7 S D
i i) [ifi 22 #6536 ¢ (Effective date: 21 Mar 2024) ENROUTE CHART - ICAO ENRC 1)
(FE 1-42i844) (https://aisjapan.mlit.go.jp/html/AIP/htm1/20240321/eAIP/20240321/pdf/JP-
ENR-6.1-en-JP.pdf) (55F1 644 A 9 HEE) 2T L CIERK
52 ZEMUODERD

Figure 5.2 overlapping airspaces
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