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1) 247149 W3t

APALEA BEO) Aol whE Weh= (1Y 4-1]3% Zon, 19304 =
ol o]29] 7|&d A4S AIZORE, 1940~19609 &< 17 F(Human
Error)g £43t7] 9Ist 71H<e FMEA, Fault tree, HAZOP 5°] g AH&
=]o] gkrt. 1980W tholl S0 QWA RAAQI SO ATIS FRlst] fldf
4] FMECA, THERP 59| 7[¥HE°] /- &&5J2H, 199099 A92A]
2RES Ao, 20009l go5°14 AcciMap, FRAM, STAMP &

o] 7I¥E0] ALEAE sl E8 8= o

IHERA
AcciMap| |57
A8
MERMOS

TRACEr
cream|

[ FmEA

Root cause Domino ll_'--ru_e,,-'---" E
L | L | 1 L L MORT

I I J 1 1 T I U U :
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

b - - - =3

[28 4-1] M1 24 R Yo Y

* Z*: EUROCONTROL, A White Paper on Resilience Engineering for ATM, 2009
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oj2|gt AP EA mEl2 E4o] wat [ 4-2]9F o] g IS &
St= A3% HEd(Linear Model), t5 #HAQE BAshH=s o4 &
(Epidemiological Model), W&Ao] o|2% 7|2E & A|AHH
(Systemic Model)® FE35}7]% Shtt.

Accident model

Linear medel Epidemiological model Systemic model
(Single root cause) | (Multiple latent factors) | (Emergent variability)

-
Era of resilience
= Theissue is
] Eraof | vulnerability
= socio-technical against
= _ interactions |, nticipated
S Era of human errors Tha fesiie & situations
< - Theissueis | mproper
E7 Era of techology individual | socio-technical
A . : human interactions
v Theissueis st
hardware failures performa
y Chemobyl |
de Havilland Comet T™I-2 Challenger WTC Tohoku earthdliake
v | A 4 v N — .
1960 1980 2000
(23 4-2] AmEA 2| W

=
*EA L 2EE 5 AR HEHd A A A 2019

FAAE S FAT HekE =
¢ Rg), Alqt Y] EF, I
o] o]2& H&o7| olEe W ALY FA, AIAHC] BT A9

AT A5 Al2H 7ol & o B BA7E gibgol met AR
et AlAgZ HEol daAdol e #AA|AL Urk(Leveson, 2004).
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(Yousefi, 2018). 19979 AcciMap(Rasmussen), 2004 STAMP(Leveson),
FRAM(Hollnagel) Z@lo] AQtx|glom o] A 712 ZEEL i Eas)
A71e Aladle RYesty] A%t Bete® AAH AT (Youseti, 2018).

2) B8/ 4%

2 AoA= 71718k AsiRAF S Ao o= F7<l 2}
A AFAA ol oA Aw], 2=, ZdA}, TR 59 A" 247k
o] TAI} AoAEof thofA AARA HJNEAS AAsHler, ol &
Qs ARl A3 HEo] HAAY A RS A HESKIH

H.C.A. Wienen et al (2017) 1973~2015% Ato] A4 =& SOlAl At
IEA 7HE AN B AFE SIE [OE 4-3]3 Zo] B4 sheH,
STAMP7} 71 %2 233], AcciMap 163], HFACS 153], FRAM 113] <
o= UEE

r
w

CREAM/DREAM I o
MORT I
RCA I o
ECFA & ECFC NN
Reason /scv I
SHELL IEEE———
Tripod-§ NN
SCAT I
Domino [NNGEGEG_G_—— =
STEP I
TEM I

[23 4-3] AI2M7|HE AME-UE 31(1997~2015)

H.C.A. Wienen et al. 2017, Accident Analysis Methods and Models - a
Systematic Literature Review
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A5 (2020) STAMPE EAof st xt5e} @@ Ajzto] TR},
FRAMZ 2471] whe} AJolet Ayt &g 4= glom 2¥s Ao o[
17| olEE 4 S (A 4-1)F Zo] ARSI

(2 4-1) AcciMap, STAMP, FRAM2| H|u!

Tz AcciMap STAMP FRAM
1) g3 dii=s 22 2K
oM

2) A= ZAH0| I X
] A A e eger | 2 AEEE 2400 5L X
i | GRS 2 AR EE gy | oM A5 xgss 1Me S R
= 710l AlSAIROZH LIEF | A AFO OtXH|IoF XAHS 3) 2= it St ME
7H|_=| (= o253 = T-I |' |' s |'_|0“ |__|__'”—| L= 7|.i8|- _?__IO|O| O||:|.J—’_ St
5 | Os 24 SxEsp] Aldst Zap, of | oIS TROl MHE 2
o o] = T BT
82 motel X 4) 013 7|59 Hs8e o
W2 Yrlate] Mzztof
dste = & AU
NI EVAESSS Aﬁalgjgﬂ 7%;1 }_EAéEﬂjur _
g | or nan | W en e m o Aol | EOME _ =dol  glon
_—'_,_ZE p e B ) | |'—| |o—| ;" = T'_‘o‘_rl—i—e =, T |0'| FRAMQ O|_7F_g| HIeHZ2 0|
X2 __rlgl _—l_L_J‘c_E 71|%9§ _—'_|_)é->| — 2o odt—o

AAEL THQAE(System

oA 7|05 YoIQAS > -
og | fuol 71013 1S o | Components)S ZEE L | AIARION A3 Sls 7]
ausal raclorsis (S | EHHL Abote 3ol ZX | SS(Function)2 2 A

W | of T2t ASEE e eIy

‘I) }\|AE1IQ| QAN QO Al
—a 2o 1 Lo o
1) NBI7IEE AAgIS| BE sis BHS & oS

S0 9l Q0150 Of | 1) EAloR M = |2) SUs @ikl At of
T AMDO| TS T | NAHO XS Il oSt 21010f ofsf Cresat
iy | X UBGIEE 98 | 2) AT, £ #oleat | | wAE 4 98s 8
S 1 2) Q0IS0] O{EA A5 K| HE ADEY0, AR, =
Sof=X| Helots 2| XA, 028l 52 0 | 3) AAHQ IR Zoi g
5 EEZ folg ui®s| RS g J|sN 28 13 Jis
7| 22 4) MZ3p Aol 0Ol
ANIZRH 21| Jks
1) Yiet ¥ 4 A= . i
) ) 22 1) SN AARNE=E 284
1) O2f 2 @4 Zto] Al | 2) M0 Q A[ZH0] 2 O] EX| §43
Chxt AZE &ASl BX | 2) MNOEMO F2 ARAQL | 2) 2AX0| o2t Mz OE
ST 12) AIEMO UANM A= Aotet HAL 2t EE2E 5+ US
HEI ME0| O B | 3) Lok ZEE 78 2 | 3) 22d ZnE HAUXo=
AZIO] oFeh M|Of, =Y Olafiot7| o242

el i
= Zek|of 258

*EA L MEE S, ook - FE ARLARS] AlAEE AR BIE A, 2020
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T3 7|EP(017) [0 4-419 2o] 37HA] WS HwstEom, A
714 % AcciMape] BAAZI dolel7t 23 o A4 Besty, 9 2ys
T, AR 490, T Auc ZéHolet AAT vt ek

Accimap STAMP FRAM
Time = Longer Longest
Data - More Most
Complexity - Mare Most
Difficulty of use = Mare Mast
Ease of alternative establishment Easier Easiest
Degree of comprehensiveness Less
Applicability of cognitive tasks = | Possible =
Hierarchical structure Yes | Yes No

[38 4-4] AcciMap, STAMP, FRAM2| Z1} H|u

Z24: . Dohyung Kee, 2017, Comparison of Systemic Accident Investigation

Techniques Based on the Sewol Ferry Capsizing, JESK 36(5): 485-498

ol ¥ ol & AFoMe T ARAF A E VIRIeR AlAF]
URJAEA S AAJetaA} 517]o] STAMP, FRAM tH] d2 ] dog=

Bes ¥ wnseln BFAQ BAo] 7F53 AcciMapd AL Y9

h A

Mz S X
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|_

3) AcciMap
(1) 72

AcciMap 19979¥ “Jens Rasmussen’©| WIHZF ALEA 7O R A}
9-71e3 Ala"S A 23, AR ASH F2E A4 AL
HY o AcciMap®] ASFEE AHF, AR-ES, AL BEAE, A4,
A SO FEStal o, o] oM ol MEe &4 AT Ee F
Y] Ao R Yeite £40=% HEokal v S At A 9%
of et Aol ofyt AA| AlA” Ztof| ol o A-go] A=A] Elsfof
kil Hol ArH(Rasmussen, 1997). AcciMap ARS|7]&3 A|AEIQ] B
9] 2250l ofEA AfaLel 71AEA USce Hl 55| -85l
d 4-5l AE-AZIRel S5k oF, A 23], 294/FSA &
dzer &4 3 FAA Ao digt ASH 728 BT ZYo|H

ot g rin

EXTERNAL

ORGANISATIONAL [ : . I

PHYSICAU ([ [ =
ACTOR EVENTS, ( ) | - | [ | l I
PROCESSES AND . N\ e _
CONDITIONS N -
N\ e

OUTCOMES » ‘— g

[33 4-5] Rasmussen?| AcciMap 2

* ZA: Guidelines for AcciMap Analysis. Kate Branford, Neelam Naikar
and Andrew Hopkins. 2009
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ES AcciMape A5 294, ¥4 ©&7] 3, Esso Longford 2] 7kA
L Iap 2%, &2 AT 53 2 tiekst 2ofo] Aly ENor g8

AT

L
(ST

(2) =YY L HExt

“Guidelines for AcciMap Analysis(2009)" oA AAISH AcciMap Akl
w4 719 X-]j"l._‘:_ o33 2o, Stepd. YAE AcciMap ¥ FES 9
A W82 (I 4-2)%°F At

r°l'

- Stepl. AcciMap A4 Z&H|

- Step2. F3Z&Q1 ZIHOutcomes) AH

- Step3. QA Q91(Causal factors) A1

- Step4. YUY AcciMap HH &

- Step5. ¥UE S 1t FEH% ®#YA

- Step6. AUE ASHEE HIFE F ApHA HEHE 77
- Step7. AHTA H I HZ (A, SR T)

- Step8. AHHEIAYG =&
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(E 4-2) AcciMap Z&at HF IEH (HS)
EERE 2019] L8/
o et oo S N, Bt 4 =d Holxt 85 4 4%
EE-I ﬂ/cé'r‘le 01|A|: 0=||A|Z
Hxl 8l Xz _
o & F | el gaim eavlesiel | omeR, we, A, U,
ysical/Actor | . oz =3 8z s
Events, “AZi9] £AIZ OlatoH=t| EIRE QA HRE i,
Processes and | most sojx san B | Q8 AHOA A S
Conditions) SAMO| x7 U QA Xreisicta x|
.74—’|-O-|| I_—__HOI' — O 7L - =< 4L _|_EO|_ )
=1 “SOIRO| AIRIE], HAIK
PNPSPS _
e MENWR, 2H2orst, BF9,
SR 204, BH)

* Z£X: Guidelines for AcciMap Analysis. Kate Branford, Neelam Naikar and
Andrew Hopkins. 2009
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2. 2821

1) Case Study #1

A2 e 299 Y AT AGAN F AAEA 7R 2ab
ggol & AN Bt 4% e ALBE B oz Agstac.

(1) Mg

7 MohoHL
g9l 7| AFTAFY Asr s A
AFEAA &% AAA(EE3)7F PRDI 7 1% G|
AL std 5, BHEAA NN A F /ﬂ
°|ES} PRD 7|5 Afelofl &&°l 7]o] At Ajsfoltt.
Al A 37 AATE FFNA FAOl AFS sk ARLH, 74 AA
g A g 52 (& 4-3)3 A

(E 4-3) dxE =Y WE

e ofar o) U8 e
00714 Y A, 15 S SA S
AA} A=A EZ % F80| SA =3I 2H
BA} BRI HISAL KohXAf A
L) Ao 2 =i
3) PRD(Percussion Rotary Drill, MiYEETH)THS A|gt Fof| AAHAgF50] 24T

W F2 AMgcle S23HY
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- B -upAtE B4 9 Guide Angle A1A
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V. AlAgE HoIzA |

(2) AcciMap 24

7h 28XQ1 ZuKOutcomes) AlE
Ao zAL Aol wE EAHQ Aif= oha3 Zo] AET 4= ot A
E9 1Y Aol wet AAEHE W AXIsta A" AR FFE o]
EQ} 715 Atolofl AAIZL 710 Abgst= AsizE Ay sl
@ A 7REESCIES}L 7|5 Afololl A7 719

® 84 HAA 19 A4
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Lt) QIp2tA| QOI(Hel) A1E
O

AL oA 8-S 71

2 A 4] 245 Aot fEZ &
S B (& 4-6)} Zo] Yl 4= Ut Asfo] A{2AQ0 JFS vl 4l
4= 2 FYT & Ao, 4 3452 ARG A, Ao, AR
AHE FES) & 4 A
(E 4-6) Case Study #1. Xiolf |91 24

oI oIz ol 2

1| me EE, o SO it Zusel AE, Bal 0 Agiar £

2 SMEH0| CHet P{dAE OAA| N R PSENES

3 Ol =] UE 2 HO F7HA01 &Y AMEY =

4 MoiXt7 A>EtE R0 SHEY AA| THoH At

5 MoiRt7F 210 22I0A 2|Me 4~ UC= AHY OJ2IX| XHoHAY

6 Motz HOPHE 28t & &Y THoHAY

7 SHOM 2 S MoliAE O|21X] TRt

8 32 2 ZA|ZHH2H0A ARZEXIDH ZXY 2|
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Zhd0 ue dels IR Rs
Organizational Holg
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£ 270 SA EAE EL e
232 2
__ ' |
[EEEEEE T Bl R EETELL eSS
EEEEER R AT S) 01 8N BYXIEI0] OIX] 2
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SR Ty Toi Ay 391 SFX7} SHO]
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Abstract

A Study on the Causes of Accidents on
Hazardous Machines with frequent Fatal

Accidents(focusing on accident reports)

Objectives : In 2022, a fatal accident caused by a mixer occurred at
a food manufacturing company. After this accident, there were
continued calls for research into dangerous machines. Accordingly, this
study proposed safety measures through analysis of the root causes of
accidents for similar dangerous machines.

Method : In this study, cranes and mobile elevated work
platform(MEWP) were selected as hazardous machines to be analyzed.
Safety standards and safety systems related to cranes and mobile
elevated work platform were reviewed.

An in—depth analysis was conducted on 28 fatal accidents involving
crane crush hazard and 24 fatal falling accidents from mobile elevated
work platform. Additionally, the root cause of fatal accidents was
analyzed using the Acci-Map method. Through these, measures to
improve safety were presented.

Results : According to the results of an in-depth analysis of crane
fatal accidents, there was a tendency for crane crush hazard accidents
to be difficult to specify in terms of occurrence, accident location, and
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work details. However, it has the following characteristics.

First, the accident companies worked without preparing a work plan
for handling heavy materials. Second, the accident companies carried
out the work without assigning a work supervisor. Third, fatal crush
accidents mainly occurred during routine tasks.

According to the results of an in—depth analysis of fatal accidents on
mobile elevated work platform, In 14 of the 20 cases, the safety
railings on the work platform were removed, and 12 of these cases
occurred on vehicle-mounted mobile elevated work platform. In 14 of
the 22 cases, fall prevention safety harnesses were not installed.

Conclusion : According to the results of an in—depth analysis of crane
fatal accidents, there was a tendency for crane crush hazard accidents
to be difficult to specify in terms of occurrence, accident location, and
work details. However, it has the following characteristics.

First, the accident companies worked without preparing a work plan
for handling heavy materials. Second, the accident companies carried
out the work without assigning a work supervisor. Third, fatal crush
accidents mainly occurred during routine tasks.

According to the results of an in—depth analysis of fatal accidents on
mobile elevated work platform, In 14 of the 20 cases, the safety
railings on the work platform were removed, and 12 of these cases
occurred on vehicle-mounted mobile elevated work platform. In 14 of
the 22 cases, fall prevention safety harnesses were not installed.

Key words : hazardous machine, crane, MEWP, Acci-Map
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