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Classification and Analysis of Human Error Accidents of

Helicopter Pilots in Korea

TaeJung Yu', YoungGuk Kwon", Byeong-Heum Song™"

ABSTRACT

There are two to three helicopter accidents every year in Korea, representing 5.7 deaths per
100,000 flights. In this study, an analysis was conducted on helicopter accidents that occurred
in Korea from 2005 to 2017. The accident analysis was based on the aircraft accident and
incident report published by the Aircraft and Railway Accident Investigation Board. This
Research analyzed the characteristics of accidents occurring in Korea caused by human error
by pilots. Accident analysis was done by classifying the organization, flight mission, aircraft

class, flight stage, accident cause, etc. Pilot's huan error was classified as Skill-based error,
decision error and perceptual error in accordance with the HFACS taxonomy. The accidents

caused by pilot's human error were classified into five categories: powerlines collision , loss of

control, fuel exhaustion, unstable approach to reservoir ,

and elimination of tail rotor.

Key Words : Helicopter Accident Analysis(82]5E] AlEA), Helicopter Pilot Error(EEE %
ZA} %), Human Error Accidents(Q14 25 Alal), HFACS(Q1Z 891 AFNEZAA)
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(1990)2 294 A2 BdZ B3 37| Afal= A
19 A 270E IR ZohH EQHAE P52 &
detal FHog At AETal sioich ESE
Shappell and Wiegmann(2000)2 Reason®] A9
A Az2nds 7Ro g Q14 Q9] B4 W £ AA
(HFACS; Human Factors Analysis and Classi-
fication System)& 7Herottt. wl=r dflxt/sthol
A 1997¢RE HFACSS Z-83f0] 283l 9o
w, HFACS= 917t @32 Zgsto] ookt 19d &
oA Q1H @75 FFotaL RARSH=H], A= Sle
ZAFEPHo g o]85 1 QltiShappell and Wiegmann,
2000; Wiegmann and Shappell, 2001, 2003). %3k,
HFACSE @38t ofyal, =2(Iden and Shappell,
2000), & 9= +%Boquet et al., 2004), =
(HFACS-RR, Reinach and Viale, 2006), 3%
(HFACS-MA, Celik and Er, 2007), A% T
(Milligan, 2007), @J3<=<(El Bardissi et al., 2007),
ZAH|(HFACS-ME, Krulak, 2004), ¥&uSHA|(HF
ACS-ATC, Scarborough and Pounds, 2001)5<°l
Al ZEE ot

Weigmann and Shapell(2001)] HFACS ¥4 2
Fof| T2 A = qlojA] HrAF 1F A =S
2% Axl 0.719] 23 71KCohen’s kappa)=
7HAAL Qo & 7hed B3t AFEE YRR
Gaur(2005)= Q1%=9] HIZFRFEARLEILAC] gt
HFACS 4] 23}, 86%2] YA=E Uehd Zog &5
A5t} Liu et al.(2013)2 w7t 3]49) Akl 8374
of sl ZF HFACS st9l W3 WollA 33t A==s
Ao, 59 ¥ 0.625F 1.007H49] =l
7h} Aeg veRdon, 18719 HFACS sh¢] ¥+
% 67/h= FAY 7H7} 1.0001%c

2 AFoME = FYEH AL 5 EE
A9 Q1A @Rl o5 WAH AE FPEE
Stal HFACSE 7I9te=® ARl §3E Q14 279l &
e EASITE =W delFE Abaol SlojA 2FA
Q250 o3t Al9] /3T QlF R EAS ETC
24 % dFE 8Y A ABS mAsa
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Il. O|2X HHZE

2.1 #E|EH ML 2R
2.1.1 HIYHA =R

AEFE YDA EFE ICAOA &5 Akl ¥
ALY ARE BASIL Ak o ARSSEL Qe
ECCAIRS(European Coordination Centre for
Accidents and Incident Reporting Systems)ZD
B AA 57 S H8silth
oo wt AFH WY DAl= BA, A &,
o|F, &%, 715, A AF T THAE FESHH, Al

5 E5= Table 13 2t

2.1.2 A1l OIE R 2R

2 AFoA EFS 7] Al oHIE /58 &
= [CAO Common Taxonomy Team(2013)29] &
7 710l w=t 959t 571 AR oMIE 33
21y F 2 571, A&, e, v, olF
4 25 71 502 ERsh, AR EF IE2

Table 29} 2t}

2.2 9_|7}ng a oMoz &2
2.2.1 Q= =2
2.2.1.1 SRK 2&

SRK3) mEl2 FJHAERE Fdok= 7MY & o
A e ATHOoEA HE AP 52 AR UE 2
of|4] o]FojActa B 1 It Rasmussen et al., 1994).
SRK FE2 FHAE +=£& 7|&(skill) 7|58t =8, 7t
A(rule) 719 ==, A4l(knowledge) 7|8t =02 B
Feth SRK 8 I 48 B AvHET, Table
33} Zo] 7|&7 |t 52 B/35t ¥ AR AjS
sHA| =, 727]8E 2ol H(observation), 4]
H(identification), Al2(planning)®] I F APS 5}
Al Hr} ZA76E Lo = 2493} T, A, oA
(interpretation), B7Kevaluation), A%, A9 74
S AXAl FckMaurizio, 2012).

1) ECCAIRS Aviation 1.3.0.12(VL for AttrID 391-Event Phases, 2013).

2) Commercial Aviation Safety Team/Common Taxonomy Team(2013). Phase of Flight: Definitions and

Usage Notes(Vol. 1.3).
3) SRK : Skill, Rule, Knowledge.
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Table 1. Helicopter flight phase classification(ECCAIRS Aviation 1.3.0.12)
25 33
No
H| P A AR 5
1 A7 AR m7ks, AR Als, AR 7hs, AR AR, 71E
2 AFEE | EFEE o5, olRANLE olF, EFEEHRE olF, IFLF/ARMY &= Ve
0|2 golR, £AolF, YRIE 4 olF, ol S, 27| A%, HIPIFE olF, ol F H|Y Ast,
3 - ol F XZAo] £4 Ft, ZﬂZPElHl““Oﬂﬂi AegPo s Mgk, 7|et
s SFAE A5, &, e WA, A Ao vl Aol Bl AegE, 2EA0 &4 et AF
4 TL‘%} ]E}- ’ ’ ’ ’ ’
5 = Tajugy, AT HFY, EIE o), v} o, RFA0] &4 o, AT Aot ARHE,
° 71et
AxEPoll A Aoz Mg 27| F, F FAL, HF JL, AF0E, Hlols, HF, D),
6 AL AET = 5, JAS 5 8 Aok JAS T u As €5, AL F 23A0] £4 Ao, HE
AF, 71ek
7 N8 fX1H1WQl*1E1112}ﬂBlﬁ§2E A, Edof, 4 25, g5 2%, A5 &7 A5, g4 F A5
7], BVSEE, 718
Table 2. Aircraft accident event type(common taxonomy team, 2013)
T oHERY
H|3Y 715, 3535 1033%, A= 17, 37 A B, 2ZA0] &40 F, TS,
Az H|FY, PP F-H|Y F, A7 ﬁo*o“?ﬂ S
57 SHA-AH, SE8A 9 1%, SRR 1
2)AF o8 HPEE, ﬂzﬂiﬂ AlEs= X]:(;—TL‘O(}_%‘, ARGz, 2FA | SRR 5
FPLFAGRT 5, EFEolg, EFEAY, ‘YT ESE
71ek ZF, AAPEALL, QNSHE, B, Vg
u] 7" TR, TFY
o)F 9 25 | HAYH EFEFE PHESTEOEE F EFE v 4
* A 27 B olAE AR AN 2 T IAE oMIE
o] 7] Y AEIALY Z &G Yol DA oHIE.
Table 3. Information process by SRK level A A 2L 42 u
(Rasmussen et al., 1994) dof= 4 A8 = SEECHWickens, 1984).
RMC ZEofA H4l 282 v $79] 8 K] 7|5
2R % Ae A 3} 5 749 Fa3 Qx| ZaAAo 7% ] 7
71&7)4k 243}, Ay A F8 A7 A ZHperception), | (inter-
FEE sk TR A AP, A9 pretation), Al¥ (planning), A3 (execution)°|t}.
AL | Beh v, A, o, Bk A, gy O H7P 71l 384 Wl B2 PIPEE 71

2.2.1.2 QIX| 7|2 2E(RMCHY)
AR ZARA I 2-8x}9] tf-3Atolo] vt

4) RMC: Reference Model of Cognition.

9 A BPrE AHA Q. o] e x7h Fj4,

A9 9 4 %U yl 7H] /IA] 7Ts 719 ddEE Sl <l
A 7Fsol REEEAL fAlEE 2 AR (Maurizio,
2012).
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2.2.1.3 HEH0{ZZ(COCOMD)

Ao dlof| A= 3K competence)® A|o](con-
trol)Z QI7F 359 8 EX o= 715351t Hollnagel,
2000). A B2 IR 2 F(SMoC; Simple
Model of Cognition)ZH-E A|ZFE A 0™, SMoC
QIZF9] QIA715ol et 712 EdS Aok= A
OS24 W(observation)olAl Al (planning), 34
(interpretation), ¥S(action)°] o|2= AFZQI 4

S YAoH, 2] 2= PR o= A EF
o|tHHollnagel, 1998). A&Aojndo = AgZ
(contextual) 8%1o] 95 Z|FEAo}(control)7} W3}
=11, ofof wet 84| FEAlE et AYHETL B
I Qlek A Aol =4 HEKcompetence)
21 Aol A QIzte] & = = Tl tigh HekE 9
ulslm, QI7to] Rolg & 4 Sl=Xet BHE] At
A, EAME, A 53 22 P59 EF FH °f
2E 4kt 7152 EdsttHHollnagel, 2005). Ao
(control)i= F-2|7} o EA L kL oJEA PFEEC]
Aes|n AEl=x] At Aol BEA]] HE
2 11 AR AI7HA |19 YollA @180 s RS §f
of IAE A&sk= AoltHAmalberti and Deblon,
1992).

St
=

2214 A% HS DA

Op

oM AAE SRKS] E 5719t RMC 4
HAZ|IY 9 COCOMO| A5 8 JHAZ] &7
£ BlashH Table 49+ 2tk 7]&71WF 452 RMC
o] Az}, Aggol| sfgst, COCOMoIA = ¥, Ay
o sttt

TA7INE 52 RMCE| A2}, A, Ago] 23t
™, COCOMeIAM = B, A, A3 7|50l 2sf +
Pk AA7E 22 RMC ZEoA= A2 AE
4, A 7o) EF AREE, COCOM 29| 4

Table 4. Comparison of information processing
by human behavior model

SRK RMC COCOM
Aeri| Az A 1, Ay
AN | Az AL, 49| B A, 49

AAPNE (A2, A, 8, A |9, A, 4, A

5) COCOM: Contextual Control Model.

LFE Rl lolA &x(intention)= - F
83 7ot Abdeo] wat il Pa2 gt
4= P Pt JrokA] 2 F5o& FEEE
o] 9Eskr] gk P52 AL(slip) Ei= WZHlapse)
o7 FEsiH, F2 A5t BN FHE= et
AT 7 S B o] Qof tRE Aof o7
AoHA A=A ASgelA EAEHReason, 1990).
st g2 ol PsoZ Yok AIE Aortd
454 gsol HH, IR ZSHthE ZQ(mis-
take)”} EtHNorman, 1981; Reason and Mycielska,
1982). Norman(1983)2 &2 (mistakes)2} A5(slips
or lapses) 7t9] Zjo|& wl¢- PEsHA FEs¥=t,
J+= =7t A-sHA] EottH ol AL 2 (mis-
take)olt}. 50| 2k Zo] o oA A
slipth 2k shoith. 22 (mistakes)i= AP &9}
ord Z3t 719 EIXE ZIIITE AT Ag
(slips)2t FZHlapses)> Q=3 Pzt AA| =35t
P 719 ELXE ugitt.

Wickens and Hollands(2000)2 Fig. 13} Zo| &
HAE EHoA JHLF fFo= ERsiytt A
g gAloA EAYsK= 5= AZHperception)t ¢
A(cognition) T4 LAs=T, ol= FH Y 4
< A% Al(recognition)d o WAL 4= Q. ol
3t 0 R7E 7199 FAE 2ISHAY HEHH bias)S &
of st A2 AU QIX A FHeMd WiEY 4
AUt 2@ (mistake)= A4] 718t ke 2] 7|8t 2F
Q= vhdrh AA7eE 2= HEIF ReskAL R
£ ST R4jo] B3t o AR 7] 7|t
Q= 73, 43 59 FE, F VK ARE V=
e, AL 739 o, Ax; 5ol e | A

Mistake Slip

Short-term Decision- Response
sensory store [ | Percention > makino ¥ Execution
T<—| I— Lapse

Long-term Working
Memory Memory

Fig. 1. Error classification by human
information processing model
(Wickens and Hollands, 2000)
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Sof| ZEE 2o] H&El= A4S YERATE Reason

(1990)2 Lyt o5 wda] AAE(GEMSO)S E3)
SRK 424 7|2 o0& 83 Heow_ 7F 2z o
5ol B3 Table 59+ o] ERFaICt.

71&7HeEolAE Qs 5 TAl(schema)ol
ogt ApeAEagolA A 9 W 59 eF7
Ao, FA7|EEEoAE EANES S S A
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223

ro

ZYsEUn ANeE F3

N EEAT} Q1M QFE Bl W BH Table 67}
Zo] 71&7eeE9] g3t A RE sdoks A
A 762 AT & TAof| o) a3k A
o] o]FojZ&t, ofuf A4(slip) @ WZHlapse) T2
71&7191e 77 WA "ot Fdo] WA ok 3

78 29 RS $ske B IAA Ts A

Table 5. Human error by performance level
(Reason, 1990)

T omew | wme® | Aomc
T
71& | Aslips) 2 e A=z
7lat | CZlapse) i (ZA)
I T p = A=A
714t | (RB mistake) BR82 &E))
A4 | AA7ErEe. RS o 42
A
714t | (KB mistake)

Table 6. Human behavior model and error

M) R AL F 7o et A5 AejElo] Ay
a7 E=d), oju) @EE Ao FH|ue] Zost
28 4 A S AN 2L ARE
AZHD), AZ, W F 4] Al

= @—z,u a8 AR B, ol 228 AT
@) sjHoz QI8 A7) Zot W Ei.

L
ol

2.3 HFACS QXeF =&

HFACS &% 7|&& ®Y EQFA99)(unsafe act)
= 79} fRtew £ 0}‘31 LF= 7175k At
274, A7t oFE ERohH, folA= IRt
ol9lA gRtog BEF3ict. HFACSOIA AAISHL Q=
7k Q7 AIRPES Table 73 Zth.

71& 718t 9 F(skill-based error)= Fog 9 7]
g, 2% 7|&(technique)?] AThE oJujgitt. $9
A= Al wE FA mjee] 17, 2] nE
2F9 A g, AaAde Axd ¢4 5ol X
Sk 719 Al AT AE, 93 A B U
o ot = += 5oE ERETh £F7|&(tech-
nique) 2F= 5% F5 £AE FHok=d o]
A5 S Sl AL guidith gAEd oF
= A 2 AP=E= Al P2 HEFHA,
A A= el AdstA] @AY FAETS vE
Wk &3] “AAIGE A"kl dZHA| = olFE
SHA] 23t B9l ARt A4lo] gAY BT

)

Al

)

92 o e BRE A, BAUG 2
2A) o2 Asf Sol sk 47 oFE

Zhah BP9 AL o] 717 Yol AstelA
A o SAL §F SR0] T

Table 7. Category of errors(Wiegmann et al.,

classification 2003)
?_Zl'ﬁg%ﬂt'" ,QE,— —E—ﬁ— gg?—r /\‘“l?_ 6;[__%
RMC | COCOM | o o o A2 H A, o] eAlesl i 29U
SRK (Q1A)71%) (Q=p) L% A= 7% | 8|3 2E AR ARE, v Fa} oA 'r%
7]‘31- X’"ﬂf'l]/\E c%]-% % _'_io]/ 7]5 _L]-Eo]f LTO’_7]
EN > ZF
Nl A g | v gy | ae | HEM 23
. - oo | ARG B A, o el et 2w
72| Az A, | B AL, | FEANEE | A | e wpy gl et wEE o AE see
Lls A5 A5 e G+3) =C | 230 24, $2E% 7)1F A, Rk 23
AL | A2, AL, | B AL | AR |y gy | A% WU A/IE, B FF U2 A
715k S, A9 | s, A9 2o - AZH 24

6) GEMS : Generic Error Modelling System.
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FE71Y 1%, A B HBEEE A woet of Table 9. Accident status by aircraft class
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o 16 12| 1 0 3 10 2 2 2

3.1 &2ZE Al SA

3.1.1 ALY AT Hg + vt 104, Hint 24, vt 27401 Zpzh A=l
T ohEE HRRE b dae 5YsHA 1614

2005958 20179714 =jelld FEE ARl
S FARLE 3270] ST olSARALE 274, &
AfalE 570lH, &% E Alal dRRZ HW Table 8%
2ol 713 &%9] A= 67, W7 A &% 26%1°]
AT, 22 717 Wz GAeIA DA Alle
71ET 4.349] A Uebgt 7139 AL 6 F 5
SAEASE A F 43, POl A=A AR T

7+ 17A0] ¥Rt wZkALe] Al 264 & =

AREASE R F 34, FHA AR F 74, st
Eold AF F 97, QIYsE AR 5 57, AEA
2 o JF F 17do] WA}

713 A5 5 9 2FA AR =9 T 170] HA
I B 2FAF AR F 570] ?—MH%@% ks
9] 3% = 2IARL B3 234 9F 1% 134
A S P 2FAF o] E E-%% Ho
7142 Bt 521418 52.54), W7k 51.84), §71
A2 Bt 49.5412 YeRgom, lxou et HIPA|
78 5, 410A7H7 1 4,654417F, 917 6,165A17D), &

7o) B HlBAe 3,953%_@ Uert,

3.1.2 #27| s34 AL ¥
N7 ThI Welgeet ch delge el A A%

“1St2 Table 99 2ol 2] A3 Aok 49 §

B4 47, A4 270 WS, BB/ At
975, thut 34, sk 2730] WAHGIT the] Qg
s Ak 122 B4 170] WAy, 387] Hs

Table 8. Accident/incident status

LR A A}Mﬂb chito] vhithr) 28] &
T Rz vepon, 937] 3 e fAR
ATE vepgrt

3.1.3 HIYYFT TAE AL

H[PIE AHS B4sle] BRl Table 103 20]
A0 A9 715 Bl 5 AL BlAlA 6
719) Af7} SEIRE), ol B o) ofg
AgAzk 34 SR B4 ofs Tl o
2 34, $34 35, R Below Agaast
BPET FFUA 950 A ALE vl
A g4 A 5 2570 &4 ds) At
17 BAEglon, oFf AL 3 S04 5= AU
34, HARAL 340] waEt 9RsiEo] 4
opsigols WARIY A% ol% % A2
o AT 24, A o)9) W 17, BE oF
SRR} 1 A T 8 SE] of
% d= 12 A AL 17 SRS,
meld7) el Ok WAL 17, 25A0] 4

S:
o

Ofor

Ml

fol SeTA
[elXe)

3 o]
ol

méﬁmw

o O AARL 1700] BYHA. B2 Sfet &
Al REoRA o) Azt 14 BYHC

o, AFA ols & A
7F 170 W= 9t

ALrE dFolre & GACIN AR o] 1%
ZE Z2E0| 9J3F vAFALLY} 1 AR YREE[Ql o

&2l ofsf

A AL

ul

=

FT7] Aadst ARFeE A dF ZERAAE)| 718D | BUPED
T A | AP | B4 | S | AN | A | QRSHE | lol | 35 | 2 | 9EH| B2 | Uo] | WIgAIZE| o] | HIPARZE
71 6|0 | 0| 4 |- - 1 1 - | 1| 5 |52.5]| 4,654 |47.4| 3,242
Wz (2611 8 | 7| 2|7 9 5 2 1 [ 13| 13 |51.8| 6,165 |51.5| 4,663
A 32178 | 7|6 |7 9 6 3 1 | 14| 18 |52.2] 5410 |49.5]| 3,953
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Table 10. Accident status by flight phases

Table 11. Total accident status by flight phases

1 2 3 4 5 6 7
T A4 | o= | =l A
Xé 7‘] @E—é /\J'g ‘1}__'\"001' 7 ]% 7‘3‘6‘ 2%"‘*#
AF| - - - 6 22 3 1 32
% - - - |188|68.8| 9.3 | 3.1 | 100

a/\
25 |(uged | 9% wA al
Ay | wlapy
uas| 7V grga 3 0
TR AR gax oz 3 0
] s | B4A A2 1 0
| e
oH A 3 3
Slofol 5 0 4
opapz| 1% oHA ols 2 1
T AR gawee |1 0
g o | 0 ]
25 0 2
=3
P ] 0
AU AzEa 1 0
Bz
A 0 ]
32 PR 0 1
25 P 1 ]
22714
e AzEa 1 0
39 | »9 23 0 1
Al 17 15
o, $£& A5 F 2FA0] &40 ot AFgALLF 1
A SAEJ 3 FEHE dANA 2FA 0] &4
2 AFGAR 14, AdEE SAOA Z2F5A0] £47
olgf HAFGARLZL 1A SRS 55 TA] T2

o 2

S =T DAoIA 2FA0] EHRE AFFARL 14, &
= 0Zof 9ol H]AFGARLL 170] A= QIc). TSt
T JoAelA g BEjo® ApgATt 14
TAEQIC 29 AT Fole YA A= 17
EAIR Il HAPZARLL 17d0] WA= Qi)

HYPA R AL E F9loto] HH Table 113 Zo]
AR 32749 Akl F =AM 67(16.8%), 715
SAONA] 2274(68.8%), A ZdsrACNA 374(9.3%),
25 A4 14(3.1%)°0] A= o] AeFE Q] At
= Ak 71E F 5= YL vk AoE 24
=it

3.1.4 HoE YA

AL RS w55to] HH Table 129} o] 914
Q70 ot A7t 2671(84.4%), F871 1Al <zt

Table 12. Accident status by causes

AHF g7 1%
T AR | enAe]
o WL
2| SE | A | Ty | 2
A5 | 24 2 | 26 2 4 6
% | 75.0 | 6.25 |81.25| 6.25 | 125 |17.75

AL 67(15.6%)E YRt 1FeF] Be, 2F
A @27} 247(75.0%), FEAF Q5= 7 27(6.25%)
£ uvER 337 339 Ae admg 24
(6.25%)7+ AR 17 474(12.5%)°] A=k,

ZZAL AH QT AILE F8 RYER Foote] B
 Table 133} Zo] 44 & 77, 2ZA o] &4
64, A= 17 44, £H = 34, meEg £ 2
7, 7€k 24 &07 YeRgt},

VS|

3.2 ZFM AHRFE &4

HI

el AL AHOF o) wHE Ang
Qs AT SeE Bl 24 s
Wele Al R 9RE TRNRAE 98
A, R BolS, AASE, FHAA, FIEY 5 6
A QRold, WYE Ane] KL SAM B35, 25
Aol £4, A= g, g4 3, e Bz

ok
i
)
j?_[v'
ofy

1
%
i}
>~
E
=
>
r [e)
2
fo

il
i
N
it

Table 13. Accident type by pilot error

s |20l ez | g [mern L [
wi | TR S e R e
a5 7 6 4 3 2 2124
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719k 147, QA 44, A4 67, 44 ot
1oz FAEY. 74 2 P52 ool 2
7l iR B F57] /i 24 Ay, of
71 29 A FE7) AARA R aFER 3 A,
A AAp vy, AR upEar 9 A, 12
A BEA A Sor SRt 94t
2= FAES A7 A%, A5 HPARAA,
T AL 24 Ad To= MU AT 2F
EAE H8 £ 9 Al 247 s updH, ol

FTA 5 WA AT A eRE J1ev)e
24, OP¥AR 77, A7k @5 770] AR, T4
718 O RoIE EGA) Ui, AP A2 5
o] BajEglon], AP eRIE Raus U5

3.2.1.3 2R3=015

epelEels § A AloA dAeR[E Ve
7I9E 773, SAEA 14, fRE 1= 241 7
&7d 079 g gRloz: Iwglt Jgr| 2,
AT A A G v, AR wER 5 v
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