’i) Check for updates

JEMSE, 32(5), pp. 1081~1092, 2020.
A Yn g M32AH Ms5s, EH1062, 2020.

www.ksfme.or kr
https://doi.org/10.13000/JFMSE.2020.10.32.5.1081

$eldel AdzkeRoke] AALL Ald AT

SHALRIT . 2BHAL
PERS D (St - RS D (D)

A Case Study on the Fatal Accidents of the Commercial Diving Activity

in Ko

rea

Sang-Weon PARK' - Han-Sam YOON

fPukyong National University(student) - Pukyong National University(professor)

Abstract

The present study was conducted to provide baseline data for understanding commercial divers fatalities
between difference work categories, diving methods and cause of death by identifying the basic structure
such life threaten accident. Recently, we have experienced many fatal accidents at the commercial diving
activity involving with SCUBA and surface supplied diving systems such as hookah divers or full face
mask divers. Since year 2010 to 2019, we have 60 diving fatalities in Korea. divided into shellfish diving
14 death, propeller debris removal 12 death, ship husbandry diving 11 death, and other category 17 death
such as relating with civil engineering, construction or installation, power plant water intake maintenance
etc. The equipment used were SCUBA 11 cases and hookah 30 cases were the predominant, 5 cases of
full face mask and 1 case of KMB band mask. The major cause of death were varied such as the
crashing by propeller 6, lack of gas or CO contamination 8, differential pressure delta P 4, DCI 5 &
cardiac arrest 2, fouled 4 and 3 for others, many of 28 cases was not able to identify.
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<Table 1> The sources of diving fatalities

Mass media 35
OSHRI report
KOSHA report

Sentencing

Postmortem paper
NSSC report
Total 60
% OSHRI: Occupational Safety & Health Research
Institute, KOSHA: Korea Occupational Safety and
Health Agency, NSSC: Nuclear Safety and Security
Commission

WIN | N|N| o

A AT AR
2Hd Qb .21 151 (OSHRI) <]
29 ol A A YgwA] W A=A
¢P(Kang, 2017)°l14 2003\ A% 201637HA] 144
o] 5 AFBARL F 2010 FE] 20161744 AL
el AREE gu), Abgeel 5 B AT
HAste] 8219 AtdlE Q1838

ok AR

A AT

al., 2014; Kim, 2019).
up, ZAMR A W B TR
sl Ak Aol A @Al e 3712] AbdAbaL
5 A AA maAel So AsrdgE §
Sharakl ol H B A FYH(KOSHA) Ol A 3k A8
671 Qlgskalrh

T= 7t %XHO}Oi HEE) o9} e REA}
T AtadAel A, Abaake] gz o, A
. 39Ne) olFRY F Hﬂ & éif"— Zghstal

0] Az EPsHe A

- 1082 -



et M4AFFE o] AFALL

AR ARadHs AFLgelE
AR R S ek Aol
SR AR FUE AR
ARE At AR

3| Fe Al vkl o %
A P30 ZAIRIAE Alzdbe] BA I 9
/AN T AT AE7F AFHACeH FH =S
FAE Ssto] FEHde] ot w Rt P9
Ak Al AE FHoR dYdow
58] A#Adol Fukal & = 3l

i RE ARl Aol AW § AbaL
28] QA S-S 1 5 gl dATE A
g A A1 FRu AR A 5 Al
g JRoEe] AR S48 5 /s AFAE
a8 e 2 A 24 AdEEe
uhe] et

1. Mejziegolel oY B2 7

AR Aol gae Fhel e 27
Offshore diving®} Inshore(X:+ Inland) diving© =
FRE 5 gk

Vol £ 5 HfAslo] W vl

Al ol 7

= Offshore®] AFA#] ojm & Wy} A FAksl 2 ¢
A el et gl ARRE I Qv
(<Table 2>). ©]e] W)l Inshore/Inland diving U
3 e gk Aolu 57 FolA olHAE F
o] owuE AMEHET) Offshore divingoll thalA]
%= HSE(Health and Safety Executive): 1Ak
SRR e W Eaa oA
A}, AZ3}E4(Saturation diving), &4 X124
(Dynamic Positioning Vessel)ol| X G33}= <7,
adEgolv 278 5 AlSeuA A #
Ae A, 50 mEU 42 FAHgAM L R A
9)a}1L QITHHSE, 2020).

T2 oo AME-3H= Offshore diving®] 7l
9 U dde gz Hgd das oy
Offshore diving®} Inshore/Inland diving®] T--°]
FAQslt}. 1 olf+ Offshore diving® 2 95

el i SAESH HeE "gojA Sl

S won zZge] ygo] F
o] mE7] wiifel Aparelw-&
A Bl Q1Y AATIE, HAald Y
T 'wE AAok & II|EE wig ZivkE
7] wj&-o]tHIMCA 2014; ADCI 2016).
Offshore diving®] 7I'd& =ul A3 874
of Agstd AgderEE U FUY 3
Ao olof i s Fstr] A 7t "/HEQO]@ =
dEF oz E =l Ao AR 2t o

‘j )\'lxl

o M
o= 0111

= rir
&
o> o
=2
fu)
ot
-1u:
ot
f

A

<Table 2> The categories of commonly named as offshore or inshore/inland diving

1. At sea outside the UK territorial waters adjacent to Great Britain (generally 12 nautical

miles from the low water line)

2. All diving operations in offshore installations, wells and pipeline works
Oftshore 3. Any diving operations using closed bell or saturation diving techniques
4. Diving operations vessels from dynamic positioning systems
5. EET diving operations such as wind farms or tidal current power
6. For all dives below 50 metres
Inshore Many diving work categories except for offshore diving categories such as:
or Civil engineering, construction, shipping, ship salvage, sea science, shellfish, public safety,
Inland inspection or media, dam or reservoir

*EET; Emerging Energy Technologies
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<Table 3> The categories of commonly known as commercial diving

Offshore structure installation support, inspection & repair

Oil & Energy

SBM installation or maintenance, PLEM installation & pipeline laying

energy structure for wind farm or tidal current power

Civil engineering
or Construction

Harbor or breakwater/seawall construction, bridge, pier or jetty work
dam or power plant inspection & maintenance, water intake or discharge

power or optical cable laying, dredging & trimming

Shipping Hull cleaning or inspection, repair, welding, debris removal & polishing
. Catch or harvest various edible aquatic seafood such as comb pen shell
Shellfishing . .

sea cucumber, sea squirt, oyster, octopus, lobster, crab and shrimp

Salvage Ship salvage & rescue, oil recovery, cutting & removal

Science Agriculture, artificial fishing bank or forest, archaeology & discovery
oceanophysics research or environmental survey, underwater forensic

Others Media, public safety and rescue, training, aquarium, potable water tank or reservoir
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Buoy Mooring) %! PLEM(Pipe-Line End Manifold)
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<Table 4> The categories of major causes in the commercial diving fatalities

Accidental loss of regulator in SCUBA or hookah diving

Drowning  flooding of the regulator or masks, diving helmet or band mask
intentional removal of the diving gears in panic & fail to surfacing
Gas Lack of breathing air, any toxic gas (engine exhaust gas, inadequate breathing mixture, etc.)
Explosion  Explosion caused by explosive gas build up and not enough ventilation during thermal cutting
Crash Narrowness between U/W structure, crashing by propeller or thrust
Entanglement of the diver body or diver’s umbilical
Trapped impossibility of escape from enclosure space such as ship wreck
crushing and / or burial such as mud eaves or trench ridge
Delta P Pressure differential such as water intake or discharge from power plant
stuck in the drainage pipe, sucking in or blow out
DCI/CA DCS(Decompression Sickness) & AGE(Arterial Gas Embolism) or CA(Cardiac Arrest)

(Hard shell) Ee] <A (Diving helmet)> 2
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<Table 5> The variety of diving equipment

Self contained

diving systems Surface supplied diving systems

(SCDS) (SSDS)
Hookah,
*
SCUBA Soft  Full face mask

KMB band mask* **

Superlite series e.g. 17*
**, 27* &%k

Re-breather
Hard

*Voice communication
**Valve on-off on EGS & Free flow
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[Fig. 1] The commercial diving fatalities in Korea.
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<Table 6> The comparison for the different figure of diving fatalities

Year 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 Total
Previous study 2 3 1 2 0 2 1 1 3 4 19
Present study 6 6 4 4 13 5 9 3 7 3 60

Death

Civil/Const. in

53 0 2 10 1 4 2 1 0 28
present study
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[Fig. 2] The diving fatalities in Korea according
to the diving sector.

2OFS| AFZALLL AbE| 17

9] 229 7|(DFG; Derelict Fishing Gear):= A1d:
o] gL = ALY As ZHshe ol
= AA] g ErFe AAA EAo] A
shal 9}—3——% YER a1 QI THHong et al., 2017).

Aud 11749 Alaes A4 A9 5 9
s 4 A sEFFAA EHEE A9t
i) 4 e S A S D A I Tl e e
do wEitel FEn7E sAA ApdeAY
zzAee] ot A AAFAoR Ayt
+ AtEl7E @A skt

Sginl 249 9 sease 14 A
QoA 717 373 17, Auk 54 B QlokelA
KR

48] ApgAL 7L EAEATHelE 22 AldS
o} Be). AA g vtk 2 A 7
7y 274, ub 9 FFFAbelA 4718 AP}

A o 1749 AlglE ApRolE wds)y)
o &= FH7} HF3 ti([Fig. 3])

5. ZpZH[E AMZALLD AR
B dArellA 60712 APEARIL AbElE ]
2 wAstaar shglth olF el 477d0] Abal

=2 ]
=<
2 AR Aol g AnE Bg 5 99
th Al @A AREE @4 BH RS Hookah7}

T

Unknown
1(6%)

Agriculture
2(12%)

Civil/Const.
4(24%)

Ship wreck
4(23%)

Power plant

4(23%)

[Fig. 3] The diving fatalities in Korea according to
the Civil/Const. sector.
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Full face/Band
mask
6(10%)

SCUBA
11(18%)

Hookah
30(50%)

[Fig. 4] The diving fatalities according to the
diving equipment.
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[Fig. 5] The diving fatalities with hookah in diving
sector.
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[Fig. 6] The diving fatalities with SCUBA in
diving sector.
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[Fig. 7] The major causes of death in commercial
diving fatalities.

- 1089 -



2y

[0

AEsHA Xkl 37114 TOE AMEE Alae
470] AT Hookahs AFE3F 2749 Alx

SA7F RE T ZelEel A9
TO= ol A4y A
Fgsksict.
’F(Underwater
ahol &5k &
OJAF AbLLE o]ojRl Aba7F 747t 1
AR oI} ofgtel]l 92 glo] FHe] wWeE
FAFE T ZetE " B AN Tender) 7} HAke}l 3
7 AP Abazb 1740]

(i AN

blast injury).©.
7] Ao]

2}
=

e
sn)
_0|L
~
2
=
Mo
2

)
™ 2 lo

I
S o
u My
)

ol
S

me & 2 o

B

A](Bubble watch)s
AFE Aol A AsehA

397} we,

-
PN
X
rO
bt
>
ol
X
=
o
N
ko
o
= ro

=
ket 2571 WS AlrddoR dyshy)
Rt dabstes o5 5 g Adddds o
sl Febdo] & Z a7k AtHKim, 2014).

=

53] SCUBAU} Hookahi= B]AE7H7F A <317]
Tl Anl gk AR gEdelud T4 5 3
717F JellA WA ALY wixamsE HeEr]) ok
ol7lel wigt tinrh RHehd EeHom dy
(Panic) oA RS ol GE5 Al

/s =
ol

A E=d o] BHel 1EoI} BE §

i

ol A9 A =< 9 s oAl doh
o A% 2ol Aysiiss 5l A7 o

25k A Fth(Lafere, 2009).

z

0
o
i

~
H
=
rz
)
oA
s
HI
k)
o
on

HEH bR

-y
2
s
o
>
M

o
o
lo

O

&
i)
£l ¢
O.|l|4

2 [o o lo
o 4
=

ot
> 3% X

£

=)
o

N
)
o HUopoh
oo Al >
= [
24
S
o,
o>
1o

W
ot
X
e
b
i
N
Y

[}
o
i)

o= 2t

314, Hookah®} SCUBAY: & &7]9}
A WAAY RWAA ES
A guE AL

A9 AL LA 7

I, Mg ol

Of
-

|

ol zFZ2=E)
= w1 ua =

27 gom grYael
HEALS] S Alsts|oF gt
ok A T
B4 9 CCTV 5 AkarlA]
Ayst Atarel] AAskA
AKStandby diver)E HF=A] 8-

(Park et al., 2018).

o
feici)

it

[
of
N
)
ol
o
£

3o
ki
J

i)
fo
N
)

- 1090 -

ofell A AYZE A}

1
>
X
o
%
>

H
a

oo Y
oo ook mx O opH &

4y H
rsll f
g
g
£

=
N

0 —

(g8}
o o fo o T
4 ook 0@ ot fQ e

r® O
o g



et} MATTEORS] AFZALLL Atz A7

>,
.S
re
rO
o
o
illy
ik
- rr
(m
T
in
o
[kl
=
o
&
S
=

Apgo] ol=A B A

wohth BF 4 B

] F 3

FRo} AR, 43 £ 5 AR, A A
3 B A, bArH Y F5 o, AlargAe
g A, FEIAA EAR T Abael
tjat ®moh AAS zA Bedhy o2 98 A
T7ke] 283 A FA & T HE A
& Wl A EE 22 FEo AbE e
Wata Qo gel gubE AMJRof APgALAL
A QAFRE 8 2] Avka & Flo]
c}.

V. 2o ¥ A=

B ool to| A= 201095 20199714 H

2 ek v A Eol 7ol A]
272y 12737 177149 AP AR Sy sk o

=
HH o] 7HEekel o™ Hookah 3071, SCUBA
1173, Full face mask 571, KMB band mask”’} 171

=3

AR, AFGALAL AFE 607 5 327004 Aba
G o] rhssilon ZAREAl 81, A
57 9 AFA 27, A oZE 67, &
47, t82KDelta P) 4713} 7|} 5F
2, T3 T APge] 2z 110)qlnk
ShE, 2 AT A A Aokl

Aol et v AdtE JuE A

2)8H= mpo|t},
A

1A ApgARaL

ol o

(<)
ey
i,
fu)
kA
&
ol
¥
e
)
>
>
ol
>~
>
=
>
>
=
it
o
SO I

References

ADCI(2016). International Consensus Standards for
Commercial Diving and Underwater Operations(6.2
Edition). Houston, Association of Diving Contractors
International, Inc.
https://www.adc-int.org/files/C12181 International%?2
0Concensus%?20Standards.pdf

Heo G, Lim SW and Shin HO(2015). Current Status
of Diving and Institutional Improvement Plan of
Diving Apparatus Fishery in the Southern Coast of
Korea. J Kor Soc Fish Technol, 51(1), 136~145.
http://dx.doi.org/10.3796/KSFT.2015.51.1.136

Hermans F(2016). Survey and Analysis of Fatal
Accidents in the Commercial Diving Sector.

Hong SW, Lee JM and Lim SH(2017). Navigational
Threats by Derelict Fishing Gear to Navy Ships in
the Korean Seas. Marine Pollution Bulletin, 119,
100~105.
http://dx.doi.org/10.1016/j.marpolbul.2017.04.006

Hong KS(2019). Posttraumatic Stress Experiences of

- 1091 -



g
Commercial Divers. Ph.D. Thesis, Keimyung
University.

HSE(2020). Diving at Work Regulations 1997; List
of Approved Diving Qualifications, Dated 13
February 2020.
https://www.hse.gov.uk/diving/qualifications/approved
-list.pdf

IMCA(2014). Design for Surface Oriented (Air) Diving
Systems. London, The International Marine Contractors
Association, D 023 Rev. 1.
https://www.imca-int.com/

Kang JH(2017). Cause Analysis of Fatal Accident
Cases for Commercial Diving Work and Measures
of System Improvement. Occupational Safety &
Health Issue Report, 30(1), 28~35.
http://oshri.kosha.or kr/oshri/publication/issueReport.d
o?mode=view&articleNo=406834&article.offset=0&ar
ticleLimit=10

Kim WS(2013). Critical Limits of Commercial Diving
on the Construction of Tidal Current Power in
Jangjuk Channel. Jour. Fish. Mar, Sci. Edu., 25(3),
733~742.
http://dx.doi.org/10.13000/JFMSE.2013.25.3.733

Kim YS(2014). Technical Approach for the Postmortem
Examination of SCUBA Diving Fatality. Korean J
Leg Med, 38, 1~7.
http://dx.doi.org/10.7580/kjlm.2014.38.1.1

Kim YS(2019). SCUBA Diving Fatality by Overweighted
Belt: An Autopsy Case. Korean J Leg Med 2019,

43:164~166.
https://doi.org/10.7580/kjlm.2019.43.4.164

Lafére P, Germonpré P and Balestra C(2009). Pulmonary
Barotrauma in Divers During Emergency Free
Ascent Training: Review of 124 Cases. Aviation,
Space, and Environmental Medicine, 80(4), 371~375.
http://dx.doi:10.3357/ASEM.2402.2009

Na JY, Park JW, Yoon SH, Park JS, Choi BH and
Kim YS(2014). Diver Death due to Underwater
Explosion. Korean J Leg Med 2014, 38, 171~174.
http://dx.doi.org/10.7580/kjlm.2014.38.4.171

OSHRI(2015). A Research Report of the Study on
the Actual Condition and Cost-Benefit Analysis for
Commercial Diving Work. KOSHA.
http://oshri.kosha.or.kr

Park SW, Kim WS and Yoon HS(2018). Experimental
Study on Underwater Rescue of Surface-supplied
Helmet Divers. Jour. Fish. Mar, Sci. Edu., 30(6),
1877~1890.
http://dx.doi.org/10.13000/JFMSE.2018.12.30.6.1877

Woo DH(2016). A Case Study of Nitrox Usage in
Diving Operation of the Busan-Geoje Fixed Link
Immersed Tunnel. Master's Thesis, Korea Maritime
and Ocean University.

e Received : 07 August, 2020
e Revised : 14 September, 2020
o Accepted : 24 September, 2020

- 1092 -



	우리나라 산업잠수분야의 사망사고 사례 연구
	Abstract
	Ⅰ. 서론
	Ⅱ. 조사 및 방법
	Ⅲ. 결과 및 고찰
	Ⅳ. 요약 및 결론
	References


