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Abstract

In the Regulatory Guide for Ordinance Prescribing Standards for the Location, Structure, and
Equipment of Commercial Power Reactors and their Auxiliary Facilities (June 2013), the Nuclear
Regulation Authority (NRA) of Japan stated that licensees should confirm the necessity of a
protective design of nuclear power plants against aircraft crashes (excluding intentional acts) based
on the Regulatory Guide of on the Assessment Standard for Probability of Airplane Crash on a

Nuclear Power Reactor Facility.

This report summarizes the results of survey of aircraft crashes that had occurred in Japan during
the two decades from January 2000 to December 2019 involving the following aircraft types

according to the classification in the Guide.

(1) Civil 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, and

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

Crashes 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 civil aircraft, and total surface area size of the
training flights of Japan self-defense forces and U.S. forces are summarized; these data are

essential to evaluate the probabilities of aircraft crashes on nuclear reactor facilities.
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Table 3.1 Accident Data of Commercial Aircraft (Large Fixed-wing, Instrument Flight)
P i FHIEOHR B
N € H EsE7) )= T [342L: * I:
o JE FEAEY T Prls X Fg OB dEE | ke | it | P81 bR B
; . e | EBMEL UTIRBIEEICAERR L2, 41 BAN Y MTELL
FAZEUE 41 2 A Re—a
1| mogao | WEEEAEAD g AT i, AERIRELS 22 DI OB A L o b I
oy k 737-800 % |
RELT,
. ; A=A s . EWE (EWE) & U CRMIEBRZEMIC AR LB, Ny v
/37;53 i, SR = X 1
2 | s |BEEIRERHE i a | T TTRE| ahn m Uiefe  R R L THUC L, % kL7t o o
i —FL—vav T | Eeeea L, WEROEHICHIEL TEIE L,
" . ZEPRICHTE OEARER K0 IR E#EA L IBERFATOM2E R
T T FRUZERR TNAF - . N -
3 H27.4.14 | JEESZEVE i’ .7LHJL H =T AR MR RR |2 U CHa M U 7o %% T B RS m IS SR L s O O
Rtk A320-200 7
1k L7,
0 2 0 1 2 1
&
3 3
i) R RS REE BB AR 7 v —7 (2021) 4




61

#32 RRHfZERg CMUEEREE, AT ER) ofiT—4% (1/5)
Table 3.2 Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (1/5)
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Table 3.2  Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (2/5)
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Table 3.2  Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (3/5)
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Table 3.2  Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (4/5)
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Table 3.2 Accident Data of Commercial Aircraft (Small Fixed-wing, Visual Flight) (5/5)
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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)
TERR 12 4R 1,321,910 260,816
PRk 13 4 1,343,192 261,576
TRE 14 4 1,367,468 279,976
YRR 15 4 1,399,700 275,410
Wk 16 4F 1,397,124 313,204
Wk 17 4F 1,418,292 333,094
TRk 18 4 1,481,264 341,074
TR 19 4 1,483,448 355,416
K 20 4 1,467,684 358,134
AR 21 4R 1,432,724 336,198
R 22 4R 1,432,748 348,972
k23 4R 1,431,040 354,322
K 24 4 1,539,914 388,538
K 25 4R 1,643,536 395,086
Rk 26 4 1,686,160 428,202
TR 27 4R 1,689,272 477,100
Wk 28 4F 1,679,378 533,560
YRR 29 4 1,691,244 564,744
T 30 4 1,690,008 588,942
BRI 1,719,570 628,380

al 30,315,676 7,822,744

@ 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 E AN (km) ERE#R (km) 52
AL 12 4 480,695,802 3,000,000
RR 13 4R 489,782,465 3,000,000
AL 14 4F 498,480,635 3,500,000
TRk 15 4 519,275,755 3,500,000
FRE 16 4F 517,051,659 3,900,000
RR 17 4R 527,104,292 3,700,000
SRR 18 4F 555,392,832 3,700,000
SRR 19 4E 559,616,583 3,800,000
AR 20 4F 554,535,973 3,800,000
AL 21 4F 544,494,742 3,600,000
AL 22 4F 548,444,056 3,600,000
ARR 23 4F 554,156,367 3,400,000
R 24 4F 607,933,799 3,600,000
ARR 25 4F 656,587,038 3,700,000
WRE 26 4F 678,832,124 3,800,000
RE 27 4F 681,945,100 3,900,000
FRE 28 4F 682,890,250 4,200,000
Rk 29 4E 689,723,341 4,400,000
FRR 30 4R 690,566,330 4,600,000
AT 703,720,834 4,700,000
al 11,741,229,977 75,000,000

ED 1 H~12 A
2 EBSHITADREE M E L, 3B F 20 T TR,
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Table 4.1 Accident Data of Japan Self-defense Forces Aircrafts (Large Fixed-wing) (1/2)
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Table 4.1 Accident Data of Japan Self-defense Forces Aircrafts (Large Fixed-wing) (2/2)
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Table 4.2  Accident Data of Japan Self-defense Forces Aircrafts (Small Fixed-wing)
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Table 4.3 Accident Data of Japan Self-defense Forces Aircrafts (Rotary-wing) (1/2)
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Table 4.3 Accident Data of Japan Self-defense Forces Aircrafts (Rotary-wing) (2/2)
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Table 4.4 Accident Data of U.S. Forces Aircrafts (Fixed-wing) (1/2)
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Table 4.4 Accident Data of U.S. Forces Aircrafts (Fixed-wing) (2/2)
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Table 4.5 Accident Data of U.S. Forces 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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R-108 KRB JE e 48 48| REARURL b 2SIl Al o S Y
R-119 S 7 5 %5 6 6| FESG R HEIS AR BT K O HE IS AR R AR
R-127 IR E S 89 89| “E R B BB AR T B OV fr HT
R-131 H 5 22 5 31 e X 2,674 0| JbyfiEaE H & ST R
R-138 S5 RN Bt B A 43 43| JbyfE Tk ik v
R-532 -5 1,031 0 AN b i i
R-533 -(F) 1,270 0| Y [E] & 174 U
R-144 T 3 22 W 21 e [ 1,567 0| A B
R-521 N o FITAT S 22 5t 45 314 1| AR5 _EALERA » Fiks
T FH 5 AT 7,483 628

()

PR A AR

£ 47 BETEROK R BN R 2258 0 A
Table 4.7 Surface Area Sizes of Low Altitude Training/Test Areas for Japan Self-defense Forces

Aircraft
4 F 2w fE (km?) e b fifE (km?)
7 1 879 59
7 2 2,567 2,567
7 3 7,904 7,904
T U7 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
LGN 28,542 17,927

56




4.8 BRI, 5 0R 22 5k o 1 S
Table 4.8 Surface Area Sizes of High Altitude Training/Test Areas for Japan Self-defence Forces
Aircraft
4 T ZEhkimfE  (km?) e bmfg  (km?)
U7 A 48,924 41,305
U7 B 41,056 2,494
U7 C 86,795 4,943
U7 D 17,295 0
U7 E 19,108 0
U7 G 118,134 1
=7 H 9,390 9,390
s/ R | 4,610 4,610
U7 K 17,731 0
U7 L 17,959 0
U7 N 19,473 8
U7 P 57,256 832
U7 Q 2,864 2,391
U7 S 294,194 63
U7 U 6,002 0
[k s 745,321 66,037

F 49 EBFE AT 2O H AR
Table 4.9 Total Surface Area Sizes of Supersonic Flight Area

Ze A (km?)

b Bimifg (km?)

30,138
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Table 4.10 Surface Area Sizes of Restricted Areas for U.S. Forces
. 72 Ji; 2 B _
e T (fﬁ)ﬁ : (fnffﬁ 53757
R-104 L7 Kk 2,081 0 | JLINPE I B AL
R-105 Tx A by Xk 2,304 0 | UM Pz B8 SR H
R-109 U~ XI5k 6,266 0 | JUMHF A m#EE
R-114 Bt~y AT 304 304 | (LFLRE 7 B R OV FE AR AR T A
R-116 F oy — 1 — K 4,194 0 | A B 5 B 055 065 e B
R-121 P A 2 i 31 ek (X Jk 1,770 0 | AN B 5 HE By i
R-129 A0 T A I 22 ik 18 X 3k 2,517 0 | AN\ TP
R-130 — IR M I X 35k 45 8 | AN 7/ TRt
R-134 JUM 22 55 sk Xk 2,130 0 | ARINIEVE =68 5 vE T
W-172 TR P 8 S X 3k 11,484 0 | R IR IR % T R e M | 38 YR
W-173 KT NKRT I 20,967 0 | MREEIRFETALA D7 29 ¥ HE E
W-173A | 77 7 Xk 4,220 0 | MPFEEIRFEHILE ) B
W-174 HHAD (55 st b )1 ek Xk 507 0 | MHEEIRFE T ILFE )7 33
W-174A | 7 ¥ B 2 X 0 368 14 | AKE KOS JE D
W-175 7 ML 0 0 | = &S FRMACE 5 110 ¥R E
W-176 | 55 5t Hu s XI5 269 0 | MBEZTMH ol S
W-177 S R AN L || A 40 40 | JHHESE R
W-178 | JHLE 269 23 | MRIR AL
W-178A | (LS 992 9 | MR ZE ML)
W-179 TR A e X 10,619 0 | M#REIEZE FMALTE )7 34 WY
W-181 I T AT 12,017 0 | i R IR 5 T B P B 140 v Y B
W-182 7 S WL 269 0| =& FRTIEFE) 80 #HE
R-183 R 97 1| R U2 B0 5 i e B 5 220 g LR
W-183A | W KRHE 172 0| R E
W-184 AT ATAVTAT 23,402 1| o R R A T SR 5 240 ¥ i
W-185 ~A7~AU 9,536 0 | PRI AR TR H 7 110 ¥ B E
-(H) Bl 62 62 | RS AL
-(%) Xy S ars 23 20 | YRS F LS
-(H) L I 26 26 | PR P
() Xy a— h=—HIK 1 1| ZPEMARITS 0L R 5.4 R
) RUA b E—FHIX 2 1 | EFMRATIH O 8 iEE
(L) 116,953 509
) M BB IT R,
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Table 4.11 Surface Area Sizes of Air Corridors

44 B ZelkimAg  (km?) f2 FrEfE (km?)

T5% A AR 1,818 1,818

T5% C [AlJER 2,580 2,542

=R C [BIE 7,552 4,774

FA S C [B1EE 9,060 5,167

AN CREI 5,757 2,722

e e 2,483 413

4 [ 76 51 ER 1,063 15

LIk 79 B JER 2,952 1,951

ST HH B[] R 1,232 0

57 VR (8] JER 2,231 1,033

ARG 36,728 20,431

#F412 EHLI-mEOEED
Table 4.12 Summary of the Calculated Surface Area Sizes
53 ¥R AifE (km?)

A A D2 E g 372,973
B 5 R [E O o %Ik o i 78,194
2E A O 2 E Ok _EoPIRZE 2 B\ 72 m s 294,779
P NEER 2E Ok o FIZek o mifkh 509
2 E - w ) S 2E O RE o IZe ik 2 bR 7o m i 372,464
4[] D[] JiR D i F 36,728
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FHEF D FERET D IR IR~ O R ZE R T B SR O FFAM O & B 2 SR 77 LT A3 e R
TOEOZEFEHE LT OERIELA 226 BFIeH12H £ TO20EMIT DV T OM 2
WT — 2R PE LI ERE £ LD, SR2EENRAN / — M OIS E T — 4
HEEH L, B LT —2OMEBEIILLTOLEEY THD,

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

TRL 12 4R 1 A BT 12 A £ TO 20 £ B T Rklicf 8 & 7o 2 BRI ZE i %
THEBEOHEITERS 1 DEEY THDH, £72. [A 20 FRIZ T 2 BN K OEFEHR O K
LZEHTEMERE T — X IER 52D LBV THhDH, £ 5.1 KOFE 52 121%, LATOFHAERS &
DOHEED T, S0 3 4F 2 AIZ NRA il 7 — b & UTRAT Lz Tz T Fiic B4
L7 —4% (PR 11~304)] OF —X #ZZ 20 TR LT 5,

AREAT / — MARDTEOR R, S 2 £ NRA it/ — b LB LT, REM2AEH
DO T ERAEII 2B LTV BEmNH D Z &, o, B bR S S X
WL TWDZ &R ghote, 2O LD, KN, — bOTF —& % 7 RIFEM 2R
% TRERITA 2 £ NRA Hili 2 — b OTF — 2 ZHOWTEGA I 2RI
ZhbrEBZLND,

5.1 FHERSG L e D RN AR T F i o5
Table 5.1 The Number of Commercial Aircraft Accidents Subjected to Evaluation

i — (%)
W0 5 L Y T
H12~H30 | H31/R1 ark (H11~H30)
EC T 22 B
ORTRY [] 7 b 2 0 2 2
FrER LT 170
EC TR 22 F
(R T[] 7 B g | 0 0 0 0
AHRFFHRAT 5
FC T e 2= 1
(/NS [ 7 R | 21 0 21 24
B AT )
T T 25 1
(R (el iR B e | 2 0 2 2
B AT )
F T T 25 1
(/NS a3 g | 18 0 18 18
A AT )
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Table 5.2 The Summary of Commercial Flight Experience Data

(%)

LIRS T — & OfEE AEefE 7 — b AN 2 A
NRA Hfff / — b
. . [E N 30,315,676 29,785,962

e el (1) —

[ B 7,822,744 7,447,266
o [E N 11,741,229,977 11,497,450,753

FESTEATHEEE  (km) - S 2
A Lk B 75,000,000 73,000,000

(2) FEHEETELT—

Wk 12 45 1 A BA TS 12 H £ TO 20 FERICEB W T, dElixt g & 722 5 A H R &
OKBEOTE FTHEBEOMHFEITER 53 LB THD, #£ 5.3 1T, LATOREMF L Ok
WD, A 34 2 HIZ NRA Hiffi 7 — b & LTRIT L ZEHE T EcET 57
—X | OFT—ZEBZBIHE TR L WD, REN, — MR DIMEORER., 512 F
JE NRA Hfff 7 — b &Il UC. AR K OCKEHO T T R85 A bk (M
ERBE) T 1IRED . OkEE (FEEEME < 1B Lk,

2.1.2 (3) TRLEEBY, BHERELOCKEKE THEILE 4.1~45 O TEH-F
Hzetk ) HEORP I EICFHME AT 9. B0 2 A NRA it/ — b &bl LT, HH-FIHR
15T O E N O Z2 104 C OB RAS 2 PR U, FIBRZEI8C o F i %
WD 72 oo 2 e W hole, ZOZ ENDL, RKEN , — bOF —% % iz A # R
R OKEE T THERITTFOCHEE NRA £/ — FOF —F 2 WG G1Th A~ 2Fr
IR BEEICH D EBEZ DD,

=

%

mHﬂ:

# 53 FHIASR & 2D AR K UK B O % T H o5
Table 5.3 The Number of Japan Self-defense and U.S. Force Aircraft Accidents Targeted for

Evaluation
e €33)
e s AR/ A2 AEJE NRA Heff 2 — b
H12~H30 | H31/RI1 & (H11~H30)

EREa s
OSTIEERb) : ° : >
hm e ’ 0 ’ ’
B i R
(A3 8 0 8 8
KR (e ) 2 0 2 3
I NEE ) 2 0 p P
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R 3 R TP iR ~ D22 % TR OFMICMR 22 B 1w E LT, k1447
(ZHIE S A7 TEE 8 3 - i i~ O AL ZE BV T =R ORFA S HEIZ SV T (WD) 1 (R
T hs « RERE) (T E | SERI24ELH ~ A e 121 D204 M O 22 F i1 & 2~
PHRERHC KLV EHA L, Sl SR & T DM FiT — 7 2ET 5 & & biT, F0EM
I 2248 0D B S B[R] 55 b OME ~TRAT BRBE O SEMIERE T — F & £ L i, 7o, FM3ED
H TR S OV K B D Sl R 22 Seld 1 R N [RIER D TRIF 2 & & D72,
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