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Data on Aircraft Fall Accidents (1999-2018)

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

Abstract

In the Regulatory Guide for NRA Ordinance Prescribing Standards for the Location, Structure, and
Equipment of Commercial Power Reactors and their Auxiliary Facilities (June 2013), the NRA of
Japan stated that licensees should confirm the necessity of a protective design of nuclear power
plants against airplane falls (excluding intentional acts). This confirmation was performed based on
the Regulatory Guide of on the Assessment Standard on the Airplane Fall Probability to a Nuclear

Power Reactor Facility.

This report summarizes the results of surveys of Japanese domestic aircraft accidents that occurred
during the two decades from January 1999 to December 2018 involving the following aircraft types

according to the classification in the latter regulatory guide.

(1) Commercial aircraft: Large fixed-wing aircraft, small fixed-wing aircraft, large rotary-wing
aircraft and small rotary-wing aircraft

(2) Japan Self-defense forces: Large fixed-wing aircraft, small fixed-wing aircraft and small
rotary-wing aircraft

(3) U.S. forces: Fixed-wing aircraft and rotary-wing aircraft

Accidents involving tilt-rotor aircraft, such as Osprey, are classified as fixed-wing or rotary-wing
aircraft accidents based on the reported flight configuration. Additionally, the total number of
takeoffs and landings, total flight distance of a commercial aircraft, and total surface area size of the
training flights of Japan self-defense forces and U.S. forces were summarized; these data are

essential to evaluate probabilities of aircraft crashes on nuclear reactor facilities.
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Table 2.1  Aircraft Types Targeted for Evaluation and Treatment in Screening
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Table 3.1 Accident Data of Commercial Aircraft (Large Fixed-wing, Instrument Flight)
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Table 3.2 Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (1/6)
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Table 3.2 Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (2/6)
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Table 3.2 Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (3/6)
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Table 3.2 Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (4/6)
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Table 3.2 Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (5/6)
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Table 3.2 Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (6/6)
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Table 3.3 Accident Data of Commercial Aircraft (Large Rotary-wing, Visual Flight)
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Table 3.4 Accident Data of Commercial Aircraft (Small Rotary-wing, Visual Flight) (1/7)
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Table 3.4 Accident Data of Commercial Aircraft (Small Rotary-wing, Visual Flight) (2/7)
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Table 3.4 Accident Data of Commercial Aircraft (Small Rotary-wing, Visual Flight) (3/7)
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Table 3.4 Accident Data of Commercial Aircraft (Small Rotary-wing, Visual Flight) (4/7)
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Table 3.4 Accident Data of Commercial Aircraft (Small Rotary-wing, Visual Flight) (5/7)
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Table 3.4 Accident Data of Commercial Aircraft (Small Rotary-wing, Visual Flight) (6/7)
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Table 3.4 Accident Data of Commercial Aircraft (Small Rotary-wing, Visual Flight) (7/7)
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Table 3.5 The Total Number of Takeoffs and Landings of Commercial Aircraft
(Large Fixed-wing, Instrument Flight)

& A E W (B [ERE#R (1)
Rk 11 4 1,189,856 252,902
Rk 12 4 1,321,910 260,816
YRR 13 4R 1,343,192 261,576
Tk 14 4 1,367,468 279,976
T 15 4 1,399,700 275,410
AL 16 4F 1,397,124 313,204
Rk 17 4R 1,418,292 333,094
FRK 18 4 1,481,264 341,074
R 19 4R 1,483,448 355,416
K 20 4 1,467,684 358,134
AR 21 4R 1,432,724 336,198
TR 22 4% 1,432,748 348,972
Wk 23 4 1,431,040 354,322
Rk 24 4 1,539,914 388,538
TERE 25 4F 1,643,536 395,086
R 26 4R 1,686,160 428,202
Tk 27 4 1,689,272 477,100
Tk 28 4 1,679,378 533,560
K 29 4F 1,691,244 564,744
K 30 4 1,690,008 588,942

2t 29,785,962 7,447,266

@ 1 H~12 A
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Table 3.6 The Shortest Distance from an Airport to the Sea (1/3)
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Table 3.6 The Shortest Distance from an Airport to the Sea (2/3)
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Table 3.6 The Shortest Distance from an Airport to the Sea (3/3)
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Table 3.7 Total Flight Distance of Commercial Aircraft (Large Fixed-wing, Instrument Flight)

J& AECED EAN#E (km) EEE#R (km) 52
SRR 11 4E 459,941,610 3,000,000
AL 12 4 480,695,802 3,000,000
TRE 13 4F 489,782,465 3,000,000
AL 14 4F 498,480,635 3,500,000
TRk 15 4 519,275,755 3,500,000
TRk 16 4 517,051,659 3,900,000
RR 17 4R 527,104,292 3,700,000
FRE 18 4F 555,392,832 3,700,000
FRR 19 4F 559,616,583 3,800,000
FRE 20 4F 554,535,973 3,800,000
SRR 21 4E 544,494,742 3,600,000
WAL 22 4 548,444,056 3,600,000
RR 23 4F 554,156,367 3,400,000
TR 24 4F 607,933,799 3,600,000
AL 25 4 656,587,038 3,700,000
FRE 26 4F 678,832,124 3,800,000
RR 27 4R 681,945,100 3,900,000
Rk 28 4F 682,890,250 4,200,000
Rk 29 4E 689,723,341 4,400,000
AR 30 4F 690,566,330 4,600,000
t 11,497,450,753 73,000,000
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Table 4.1 Accident Data of Japan Self-defense Force Aircrafts (Large Fixed-wing) (1/2)
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Table 4.1 Accident Data of Japan Self-defense Force Aircrafts (Large Fixed-wing) (2/2)
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Table 4.2 Accident Data of Japan Self-defense Force Aircrafts (Small Fixed-wing)
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Table 4.3 Accident Data of Japan Self-defense Force Aircrafts (Rotary-wing) (1/2)
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Table 4.3 Accident Data of Japan Self-defense Force Aircrafts (Rotary-wing) (2/2)
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Table 4.4 Accident Data of U.S. Force Aircrafts (Fixed-wing) (1/2)
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Table 4.4 Accident Data of U.S. Force Aircrafts (Fixed-wing) (2/2)
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Table 4.5 Accident Data of U.S. Force Aircrafts (Rotary-wing)
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Table 4.6 Surface Area Sizes of Restricted Areas for Japan Self-defense Forces
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Table 4.7 Surface Area Sizes of Low Altitude Training/Test Areas for Japan Self-defense Forces

Aircraft

4 F Z2i A (km?) B2 A (km?)

Y7 1 879 54
U7 2 2,562 2,562
7 3 7,689 7,689
U7 4 3,275 2,465
Y7 5 1,284 714
TU7T 6 5,764 0
)7 7 1,844 1,844
U7 8 2,776 1,089
7 9 2,253 1,322
AR 28,326 17,739
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Table 4.8 Surface Area Sizes of High Altitude Training/Test Areas for Japan Self-defence Forces
Aircraft
4 T ZehkimfE  (km?) e bmfE (km?)
U7 A 49,011 41,367
U7 B 27,252 2,471
U7 C 86,916 4,968
—U7 D 16,429 0
—U7T E 17,538 0
U7 G 117,931 1
U7 H 5,098 5,098
U7 ] 4,614 4,614
U7 K 17,879 0
U7 L 17,707 0
U7 N 19,505 0
U7 P 56,741 834
U7 Q 2,860 2,406
U7 S 299,854 62
Y7 U 5,986 0
A Al 745,321 61,821

* 4.9 BEHERATE O

Table 4.9 Total Surface Area Size of Supersonic Flight Area

Zeh A (km?)

b i (km?)

30,286
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Table 4.10 Surface Area Sizes of Restricted Areas for U.S. Forces
el 2 3k 1 Al Fie b A A 5o
Fik=3 £ R (em?) (am?) 200
R-104 L7 K 2,081 0 | SN I B AL
R-105 TH 7 A Ma oy X% 2,304 0 | JuM = H S5 55
R-109 U~ X5k 6,240 0 | JUMHE A #k sy
R-114 BELtvv AT 304 304 | INFRE b BT R OV AR AR B AT
R-116 T — U — Kk 3,714 0 | A B B 055 M6y e B
R-121 Hp A 22 B 31 o X ek 1,770 0 | A B 5 S
R-129 Al AR PN 2 i 31 o X Jk 2,518 0 | A H =\ T d )y
R-130 =R S Hb 2 e X ek 46 1| AN R\ s
R-134 JUIN 22 ik 3 s X Jgk 2,130 0 | ARINACVE =64 5V
W-172 T e S ) X 11,480 0 | PR R IR 1T e B R | 38 MR
W-173 RTFILET L 20,880 0 | MR IRBI T AL B 29 vig iy -
W-173A | 77 7 Kk 4215 0 | MPEEIRE T AL #T k
W-174 FEAD 25 St b 31 g Xk 507 0 | MPHEEIRERTIALTE 5 33 i
W-174A | 24K B 20 X ek 368 13 | ACKE RO E &
W-175 1 ML 0 0| ‘=& PRI 10 ¥ B E
W-176 J55 I et M )1 X0k 269 0 | M I FMT oEILE S
W-177 Xy It KR 40 40 | PO
W-178 CiRAN = 269 23 | PR IR 3R AL
W-178A | 1L 991 9 | MR ML
W-179 R AL S B X gk 10,620 0 | MR ZE FRIETE DT 34 Y
W-181 I TINT 12,002 0 | i U 55 T R P SR 140 Vg LY B
W-182 7R JFE L 269 0| =& FRATILFEY 80 R
R-183 R S 97 1| PPHBIR IR B T R B 5 220 Mg L B
W-183A | WARHE 172 0| R E
W-184 AT ATAVT AT 23,418 1| PR IR BN 8 T R 5 240 g B
W-185 ~A <AV 9,497 0 | AR IR IR T rE BT 110 Y g |
-(H) AL 56 N 62 61 | MRS
-(%) Xy S ars 19 16 | JhHEE F 05
(%) P R 5 26 26 | IR L ER
() Xy a—h=—HiX 1 1| FmPEMRITSHOILH 5.4 R
) ARUA b E—FHIX 2 1| ZTMRIT S O/ A 8 R
LN 116,311 497
) M BB IT R,
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Table 4.11 Surface Area Sizes of Air Corridors

44 B Zelk A (km?) B2 b ff (km?)

Tr% A 7] % 1,816 1,816

T5% C [A]JER 2,577 2,545

=R C [F1ER 7,547 4,773

A5 C [B1ER 9,055 5,189

/N G [BTER 5,828 2,817

oy b [a] iR 2,552 422

4 [ 76 B RS 1,063 18

ZLIK 76 (B ER 2,949 1,961

7 H i [A] R 2,401 0

57 iV [B]ER 2,744 1,463

i fi & 7 38,532 21,004

#F412 EHLI-mEOEED
Table 4.12 Summary of the Calculated Surface Area Sizes
5348 AIFE (km?)

A A0 4 E g 372,969
B 5 i A[E D2 F o I ZE I8 O iR 78,088
2 [E R B 2 o FE _E o2 A B 7o R 294,881
K E R 2 O _E o IRz o 497
2E LR S 2 E O o 22k & Br 7 R 372,472
2 [E D [B] iR D i FR 38,532
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5. £&®

FEER DN EMT D IR R~ O M 2B T e 3R 00 BTG 00 G SR A I 70 KRR 203 e R
TOERDSEGH|E LT, FRIELH 5 FRB04E 12 A £ TO204FEMIZ DWW T O 226
Filg T — 2 HEEPE LR E E LD, MU FEENRAEN / — b5 4.3 OEMET —
B LN O ST — 22T Lc, B LT —2OMBEITLTOLEY ThD,

(1) ERREMZEHEE T EKT — % RO R ZEHEN G T —

R 1A 1 A5 30 45 12 A £ TO 20 RV T, FFlixt g & 7e 5 R 21
HTHEROMBITIES1IOLEBY TH D, =, [ 20 FRICE T 2 ENRE CEERO R
M ZEMEM G T — X IER S2 D LBV THDH, £ 5.1 LOFK 52 121E, LLRTORAER R
DD T AT 12 A NRA Eifff 7 — b & UCRIT LT THLZEHETE T i B
T57—4% (FRR10~294) ] OF —X #ZZ |20 TRl L T 5,

RWE LR HREOR R, SFITEE NRA il 7 — b Ll LT, REMZEHE T F
BT BRI L CW A AR S D Z L Fio, B bEE sk S @ =R m L <
WHZENyInoT, TOZ LD, RKWEOT — X & FV 7z B2 TS T SR IX4A
TAEFE NRA il ) — b DOF — & 2 Wz AIcl, 2RNICEBDEmCHD EEZD
nos,

5.1 FHERSG L e D RN AR T F i o5
Table 5.1 The Number of Commercial Aircraft Fall Accidents Targeted for Evaluation

A (&)
it 22 o 53 45 - FFIICAEEE NRA £/ — b
HI11~H29 H30 &t (H10~H29)

At 22 1%
(R T ] 2 B 2 0 2 2
FHERARIT 0
At 2 1%
(R [ 7 B4 0 0 0 0
HRARAT )
R At 2= 1
(/N [ 7 B | 24 0 24 29
HHRKRIT )
R At 2= R
(R [e] s B 2 0 2 2
HHRFRIT )
R At 2= R
(/1N [ i B 17 1 18 18
AR RAT )
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Table 5.2 The Summary of Commercial Flight Experience Data

(%)

ELSERE T — % OFEA A SEw I sYicy
NRA £t / — &
o " [E N 29,785,962 29,270,390

e e (1) .

[ B 7,447,266 7,107,848
R [E] PN #R 11,497,450,753 11,256,599,138

SEATRATHEE (km) ; e e
g m B 73,000,000 71,000,000

(2) FEHEETELT—

R 114 1 H 25k 30 4F 12 B £ TO 20 FERICEB W T, dRflixt g & 722 5 A f R &
UK EHOE T EROMEITE 53 DB THDH, £ 53 12iE, LRTOFERFLEL Ot
WDT=8, HAITEE 12 IS NRA Hi4ff /7 — & L CRIT L T2 THcil+ 57
— X OF —H2EBFZIHECTRIML TV D, RREITHRDIAEOR ., SRITHFE NRA
Bt 7 — N S Hem LT, BB R OCK B O % T 0 B A (IR 25 1
PRI L 72,

2.1.2 (3) TRLIELEBY, BEEELOOREEE THERITER 41~45 O THEH-FI
SZEl ) FORRZ EZFH AT O . A FICHEE NRA B 2 — b & Bl U<, FEHi-FifH
S COFMAELN 50D 6 MR/ o728, Z OMITIERMA /2072 2 L BN ordrodz,
ZOZEND KREDT — & & HI T B R OUK TR T =R 1T Foo 4 B NRA £
it ) — ~OTFT =% & HWIZGEICS REICHEIMEMICH D LEXBND,

=

He

# 53 FHEAS G L 70 D BRTREE K OK R O % T Fil o 15K
Table 5.3 The Number of Japan Self-defense and U.S. Force Aircract Aircraft Fall Accidents

Targeted for Evaluation

AR =5)
L Ze s o 43k _ AFITTAEE NRA $54F 7 — k

H11~H29 H30 & (H10~H29)
] e PR S ] S S
é?%gﬁﬁ%)
T IRk
(/IR [ 2 ) 2 0 2 2
5 T R
(I 7 ! 8 7
P M) 3 0 3 3
KRk (i) 2 0 2 2
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6. BV

FEHFEE MR AP RE~ DM 2R THEROFAMI/R 22 B HFHME LT, P14 H
(ZHE S e TE S E R AP ak ~ OMUZEHE % T R ORI R EIZ >\ T (WHD) | U
T4 R \ZED E | ERRITAE LA ~FRR304E 12 H 0O 2048 [#] D it 25 B F 51 A4 2
BEEHZ L DAL, MZEEFET — 22 RET D & L b, F20F MO RFM 2 O B
BRI OME~TRATHREE O EAT IR T — F 2 F LT, Eo, FER265F D B HRE & O
KR O IR 22 i AR X ONE B O AR &2 % & D7z,
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R HEEERE BRI N X —H{ESIRF NLE - REMEIRF IR LR NEE R,
52 38 o FH R 0P i %~ D AT 22 B V% T e SR 12t 3 2 REI AR HELIC D\ T Rk 14
FTH22H
REPE B R 4 - Rebe, [RARER R T IF iR ~ O 2% TR O
MiEEHEIZ DWW T (WHD) 1. FR144E7H 30 A
Solomon, Ph.D.. [ Analysis of Ground Hazards Due to Aircrafts and Missiles ] . March/April
1976
BT HEITREE B RSN EE 7 v —7 NRAFIAN 7 — b T2 T ikl B
T 57 —% (FRK10~294F) |, NTEN-2019-2001, 4 FI7t4-12H
E LR WG B, A RS . AA2020-1-1, =7 B/LHIZZHE
Xt =—a a7 % —xXAS350B3%! ([FIHR3T256%) JA350D KRR KIEFD
PEIRFEIE, 20204F02 H27 A A%
[ A2 0w e B, A TG A RS F . AA2020-1-2, FERS BB iz
BriT iR~V A412EPHY (IR MTZEHE) TA200G (L ORME ~OEZE, 20204702 H 27
ER7ATSS
H LA . THLZZ s St A . TERR30 AR
2l . (2R R R E ) . k30 4
CRERERRE. IR TR 23R BRI, RMBEZR LI [THARRFEHHL, 20184
1A138 ., #H
(KM, BEfih LERYE @0 - S22 A8 AL SARET), [ H AR EHTH ], 2018
F12H6H, AT
CRIEARFEHI S OV BEEF T NZERFOFRIZ 7 40 U W )R,
[ A #r], 2018410 H20H , &IT
SCARE, WLZET 7 L 20184E4 A
SOAREL, MLz T 7 v, 201849 A
SOAREE, Wiz T 7 v, 201942 A
MUz IRILAA R, THLZZBEEE ). SR04
PUZEIRBLAA R, THLZ2BEEE ). SERR264F
E haRims . TEEHEE®R T T — % | FR264F
] T BR[O oy T A B i FE AR ) . SRR 264
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