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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 state 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 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 2002 to December 2021 for the following aircraft types
according to the classification in the Guide in order to use as reference information for the Secretariat
of the NRA to confirm the results of the evaluation of the probability of aircraft falling on the reactor

facilities conducted by licensees.

(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 for civil large fixed-wing aircraft are classified as instrument flight rules or visual
flight rules. Crashes for tilt-rotor aircraft, such as Osprey, are classified as fixed-wing or rotary-wing
aircraft accidents based on whether the aircraft was flying in fixed-wing or rotary-wing functionality
at the accident.

Additionally, the total number of takeoffs and landings, total flight distance of a civil

aircraft, and total surface area of the training flights of Japan self-defense forces and U.S. forces are
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summarized; these data are essential to evaluate the probabilities of aircraft crashes on nuclear

reactor facilities.
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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)

J& AR E W (B [ERE#R (1)
TRE 14 4 1,367,468 279,976
RR 15 4 1,399,700 275,410
AR 16 4 1,397,124 313,204
Tk 17 4 1,418,292 333,094
Tk 18 4 1,481,264 341,074
SRR 19 4E 1,483,448 355,416
TERK 20 4 1,467,684 358,134
RR 21 4 1,432,724 336,198
RR 22 4 1,432,748 348,972
TR 23 4R 1,431,040 354,322
RE 24 4F 1,539,914 388,478
ERE 25 4F 1,643,536 395,086
RR 26 4 1,686,160 428,202
TERK 27 4F 1,689,272 477,100
K 28 4F 1,679,378 533,560
K 29 4F 1,691,244 564,744
K 30 4 1,690,008 588,942
AT 1,719,570 628,380
2 R 1,178,346 222,702
N34 1,158,090 175,354

&t 29,987,010 7,698,348
191 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& AR E AN (km) EREHR (km) (£2D
AL 14 4 498,480,635 3,500,000
AL 15 4R 519,275,755 3,500,000
FRE 16 4F 517,051,659 3,900,000
SRR 17 4F 527,104,292 3,700,000
FRE 18 4F 555,392,832 3,700,000
TERK 19 4R 559,616,583 3,800,000
FERK 20 4 554,535,973 3,800,000
YRR 21 4R 544,494,742 3,600,000
AL 22 4F 548,444,056 3,600,000
Rk 23 4 554,156,367 3,400,000
TR 24 4F 607,933,799 3,600,000
WAL 25 4 656,587,038 3,700,000
TR 26 4R 678,832,124 3,800,000
WRE 27 4 681,945,100 3,900,000
TRk 28 4 682,890,250 4,200,000
TR 29 4 689,723,341 4,400,000
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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)

- D
- o Ve L3
52t HEVESiDT e B K o T e | — wE | args | motmmn
(FT®) 72 15 Gl Ak S HA .
e | e
FBEE | BRI O ) \
H17.4.14 B MU-2 v b B A SR A TEEIE LTz,
7 et e U2 | ek F R A LB L o o
0 0 1 0 1 0
0




IS

# 43 Bk (83 oFlT —4% (13)

Table 4.3 Accident Data of Japan Self-defense Forces Aircrafts (Rotary-wing) (1/3)
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Table 4.3 Accident Data of Japan Self-defense Forces Aircrafts (Rotary-wing) (2/3)
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Table 4.3 Accident Data of Japan Self-defense Forces Aircrafts (Rotary-wing) (3/3)
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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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(U.S. Forces Aircrafts (Rotary-wing))

Table 4.6  Accident Data That Cannot Be Discriminated as Shownin 4.1.1 (3) @ b (p. 42)
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] fh7 s S UK SR o0 AR 25 0 2 Bk < R &2 BRI T D BRIC e B e e AR X OB T
PEERICOWTHMA LIZEBHIRD LB TH S,

© FELHEREEREAT O [ EHE AR XETA S ) (50 3 4R) 12

4.3.2 FI#R 225 E FE

() MmOk

HIRR 2=k, Bl R 22 i, B ERAT 42 QR R O AR 1L, MIZZREEICRER ST
wéﬁﬁ/ﬁ&@&ﬁ%%ﬂ%%ﬁ?éoik\%m®§@®@imﬁ%iME%ﬁ&ﬁ
FERRE WA G OREN T — 2 KL RNT 5, ks, AHTHW 2 2E RwEZ, [2EH
R AR SRR ) ISR S0 B 2E L HEFE D AL & 2o T nde s
MEZ BRIz E LTV 5,

EE O BB OB EoFIRRZEs o miEIL, B RO R R 228, 5w R R A
Wk OVE G EI R omEL At L TR D, £, 2EOKEEORE EOFIH
ZE O ERE L, KERORIRZEROEEZ G5 L TR 2,

58



(2) RO IR
O AARORETHE
AE T HEIE 372,973 km®> TH 5.,

@ AR O Iz R 0

H A O IR ZE IR O A & & 4.7 127 T, HIBRZEIE 14 T 0 . 2EORE E ol R
2 O HEFEIL 628 km? ThH D, HHBME OIS I, SRR O mE R4 £ 4.8 IIRT,
R R BB 2L 9 20T 0 . 2E O E KRG E IR SRR 2R o g 17,927
km? Th 5, HHEHE O & m R B2k D i 2 2R 4.9 1T 3, @ IR Rz
Wix 15 b Y | éﬁwﬁiwﬁﬁﬁﬂﬁ/ﬁﬁﬁﬁwﬁ%iamnmﬁv%éo%%
HIRAT IR O ARG A K 4.10 (T3 7, BEERITEBITAARBICH D Z L bxfind ok b
AR L7200,

AE O BRI O Eoml Rz, K& E I SRER 2, @& IR R A A
O ARZEIE O R IL 78,194 km? (O ZIEAEET 25 A IIXEGINE L 080)
TH Y EE I b EEORE EOJIBZ2 O mfE &2 Fr O T2 m AR 294,779 km? TH 5,

@ KEO Iz FE 0

KEMHEOHIRZEIR O EAEE K 411 17T, HIRZHEIE 31 22FTd 0 | [ EO 32k o
EAEDOAFHE 509 km? (BEEO N EET 2 LA ITIFEEME L2 2) Thy | 4
E L fE D b RE O E o2k o mfg 2 R 7o m gL 372,464 km? Th D,

@  [H]ER 0D (A FE 20
[IER O S 2 % 4.12 1R, \IERIE 10 22FTd 0 | 4x[E O [l O H A1 36,728 km? T
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BHLZEEOMEA2FE L O TERA13ITRT,

(E29) T4 [ 4P 3 JAF R 7 X T AP I TR A ) RE i S T B 2 1 F M OVE 5 ek b 1
AL LAt T — % OMMCEE#E L Ch 26U E O mEOME AWV C2E EHEN D
Al Zeik 2 b9 = & TR,

W30 G D 2SI O R e O EO RO R HIIE, IEER AT AY T b= T O
QGIS (Ver3.14.16) % W7,
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(#32) E%ﬁﬁ‘fﬁfﬂj 1 kmz
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Table 4.7 Surface Area Sizes of Restricted Areas for Japan Self-defense Forces

©E s /jgfﬁjﬁ Bﬁ(fﬁfﬁ i
(1 39) SRR eE 269 269| ALIEE B AT BRI ET M OVE = AR R 0T
R-91 H A& HE Y 84 84| K4y R EAERAREALEM]

R-92 + ST E Y 11 11| KAy R AR B T & OV L& IT

R-96 H A E 32 32( [l (L R AR S LT R OV T
R-101 B B R 45 45| WA IR S B A EERT T AT J OV 1| T
R-108 KRB JE e 48 48| REAC UL b 25 Yl Al o S Y
R-119 S 7 5 %5 6 6| FESG R HEIS AR BT K OV FE IS AR AR
R-127 IR E S 89 89| “E R B BB AR T R OV fr HT
R-131 H ) T 22 55 S Xk 2,674 0| JbyfiEaE H & ST R
R-138 S5 RN Bt B A 43 43| JbfE Trk ik v
R-532 (i 27) 1,031 0 AN b iy i
R-533 (27 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

mfE G A 7,483 628
(38 M BB TR,

4.8 ARSI 58R 22 o i R

Table 4.8 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

60




K49 HERRO s IR FUR 228 0 g

Table 4.9 Surface Area Sizes of High Altitude Training/Test Areas for Japan Self-defence Forces

Aircraft

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

# 410 EBHEHERITERO mHIE

Table 4.10 Total Surface Area Sizes of Supersonic Flight Area

Ze i A (km?)

P bimifg (km?)

LERERUSS

A

jt

5o
o
-

5

30,138
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Table 4.11 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 | SN I B AL

R-105 Tx A by Xk 2,304 0 | UM Pz S5 SR H

R-109 U~ XI5k 6,266 0 | JuINHL s B i s 7

R-114 Bt~y AT 304 304 | (LFLRE 7 B % 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 5 HE By i

R-129 A0 T A I 22 ik 18 X 3k 2,517 0 | ARINH I\ TP T

R-130 — IR M I X 35k 45 8 | AMNHE 7/ TS

R-134 JUM 22 55 sk Xk 2,130 0 | ARINILVE 768 5 vE T

W-172 TR P 8 S X 3k 11,484 0 | PhR IR R T A e M | 38 g
W-173 KT NKRT I 20,967 0 | MREEIRFETALA D7 29 ¥ HiE E
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 EJED

W-175 7 ML 0 0 | ‘= &SR 110 ¥ B E
W-176 J5 025 kT b B X gk 269 0 | MR ZTMH ol S
W-177 S R AN L || A 40 40 | JHHESE R

W-178 CinaN 269 23 | MRIR AL
W-178A | BHLE 992 9 | MR ML)

W-179 TR A e X 10,619 0 | MREIEZE FMARTE )7 34 WY
W-181 I T AT 12,017 0 | i U IR 5 T B P SR 140 v Y B
W-182 7 S WL 269 0| =& FERTIEFED) 80 #H
R-183 R 97 1| R U2 B0 5 i e B 5 220 g LR
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~AU 9,536 0 | MPHRIEARFE TR A7 110 ¥ B E
-(F:35) Bl 62 62 | RS AL

-(#35) Xy S ars 23 20 | YRS F LS

(3% R IR 26 26 | RS LB

-(E35) Xy a— h=—HIK 1 1| FZPEMARITS OILR 5.4 R
-(H:35) ATA FE—FHIX 2 1| ZTMRATH O H 8 i H

(L) 116,953 509

(I 35)

BN % i R B

62




% 4.12  [BIER O HEFE
Table 4.12 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
#F413 HEHLI-mEOE ED
Table 4.13 Summary of the Calculated Surface Area Sizes
53 ¥R AifE (km?)
A A D2 E - g 372,973
B 5 R E R EoFIRRZE o ik 78,194
2E LA S 2 O R _Eo iz k2 Bru o 72 mmig 294,779
K EE A E O _E o R 208 o0 E A 509
A[E L E R D 2EORE oL & Br\ o 72 m i 372,464
[ D[] iR D i F 36,728
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5.2

FEER DN EMT D IR R~ O M 2B T e 3R 00 BTG 00 G SR A I 70 KRR 203 e R
TOEOZEFEHE LT, ERI4F1IH D B FF3412H £ TO20EMIT DWW TOMZEHSE
W — 2 EERE LT RE LD, SRSEIAICNRARN 7 — b & LTRIT LS
MEFEENRAFAN 7 — b OB R T — X S5 HH Uiz, BH LT — % OMEITLLT
DEBYTHD,

(1) ERFEIMZEHE T HKT — % RO R ZEHEN G T — 4

R 14 41 A HAF 3 4F 12 A TO 20 FRICBW T, FFlixt & 7e 5 RFM 21
HTHEMOMBITIESIOLEBY TH D, =, [ 20 FR-ICH T 2 ENRE CEERO R
I ZEMIEM A T — 213K 52 D LBV THDH, £ 5.1 LV 52 121%, LLATOFRAR
EDLEED =, A4 4L NRA Hiffi 7 — b OTFT — % 2 52Z 208 TR L T\ 5,
AREAT / — MARDTEOR R, S 4 4FE NRA £ff 2 — b L HE LT, REMZAEH
O FTEHRMHEEIXIFIEMTTHH 2 L, £, BEEREESEENEE L IZEMEVTH
DHZENDDoT, ZOZEND, REM ) — hOT— & & - RFEAZERETE T eI
S0 4 FEJE NRA Hilf ) — b OTF —Z AW HA I, 2RMICIRIEMIENTH B &
EZbD,

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 ) — (%)
W72 5y AR/ TR N g s NRA B —

H14~R2 R3 &t (H13~R2)
At 22 1%
(R[] e 2R | 2 0 2 2
e RIT 5 )
At 2 1%
(R ] 2 3% | 0 0 0 0
HHRARITER)
FE T 22 1
(/N ] 72 B 19 0 19 22
HHRARITH )
FEHI T 22 1%
(R B[Rl iA B A% | 1 0 1 1
HHRARITH )
FE T 22 1%
(/NBU AT B A% | 17 1 18 17
AR RIRAT )
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Table 5.2 The Summary of Commercial Flight Experience Data

(%)

LIRS T — & OfEE AEefE 7 — b AN 4 FJE
NRA Hfff / — b
. y [E] PR 29,987,010 30,172,112

e el (1) —

[ B R 7,698,348 7,784,570
o [E N 11,730,484,310 11,740,093,990

J-T:/\\‘W/TLDE i k 5 > > B > B
SE~STRATEERE (lom) ] B 73,000,000 74,000,000

(2) HEHEE TFLT —X

RE 145 1 A BA 3 4E 12 A £ To 20 F£RICBVL T,

AP S & 72 D B R K

KR EEOE FFSLOMEEITIE 53 DEBY THDH, £ 53 121F. BIOFHERER DL
WD, S 543 HICT NRA £H1lf 2 — F & L T3AT LIS 4 45 NRA Hifli 2 — Fo

T2 2B TR L TV D, RESN 7 — MR D

A OFER, HF0 4 4 NRA

P/ — b R LT, BN K EEOE T HFE B ZERMII N TH D Z by
STe, TDOZEMNL, KT ) — b OT —H & 7z B B OCK ERE O % T SRR
15 FN 4 AEE NRA Hifli 2 — hOF — 2 ZHWEFESICH, 2EMICIZIEFRIZINTH S

EEZBND,

#*53

AR G & 72 D B RIRREE K UK HEE O V% T o -5

Table 5.3 The Number of Japan Self-defense and U.S. Force Aircraft Accidents Targeted for

Evaluation
i — k (%)
L Zei% Dy ¥A AR _ 40 4 4EFE NRA H4ff 2 — b
HI4~R2 R3 GEl (H13~R2)

ERG23

(R [ o ) 2 0 2 2
ERG23 : ; 1 ;
E({/i\iéﬁiﬁ%%)

M

(ELRE)) 12 0 12 13
KEM (B EEE) 3 0 3 S
KERE (PR ) 3 0 3 ;
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S 6 BB R WP i 55~ DL 220 P RE=R OFHIICAR 2 2B M & LT, FRk1447
FAZHIE S 7 152 38 3 I -0 i 5 ~ O AL 22089 TR O FEf A5 HE I >V T (WD) )
AT F1&as - L) ICES & R4 ~ A R34 12 H D204 O il 22 b S 1
ZAPRERHC E D IHE L, AR & T ORI T -2 28R ET D & & biT, [F204
] D BEFRIHT 2 B8 D WE A BRI B0 K USE~TRATRHBE O ML ZRE T — 2 2 £ L 0T, £z, &M
AR B TR K ONK SRR O IR 22 I A QNS R ER O fE 2 £ & 7,
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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
A IHT R E B BT 7 v — 7 NRAEG 7 — b THTZEmd% T 3ilc B4
7 —4 (P13~ F24) |, NTEN-2023-2001, 4Fi154-3 H
Kenneth A. Solomon, “Analysis of Ground Hazards Due to Aircrafts and Missiles” ,
March/April 1976
H L mE R AR E S, HMAFTET =2 230 7 LA ASIS0BAEITA6050 D i 22
FlEHEIZ OV T (BiEE) . 202220 17TH K%
EER@EEmLeRES, THXANY a7 7 —HKASEFTE b ~ o KK-1200%!
JAG200 DL ZE FHFHAIZ DWW T (R HAE) . 202298 H25H A%
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