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A study on the reduction of accidents at fishing work

in stow net fishery

Yun-Ki HYUN

Department of Fisheries Physics, Graduate School,

Pukyong National University

Abstract

Stow net fishery is one of the fishery with high fishing work accidents in
southwestern sea of Korea. We conducted to serve as basic data for improving the
healthy and safe working environment of fisher using risk assessment process
(ISO45001) with fishermen’s occupational accidents of the National Federation of
Fisheries Cooperative (NFFC) from 2016 to 2018. The average occurrence rate of victim
in this fishery was 9.04%, 16.7 times more than such rate in all industries. In addition,
the average fatality rate was found to have a very serious level management to 31.06%,
27.7 times more than such rate in all industries. The safety hazards of stow net fishery
was more likely to occur by other general industrial groups, with more severe
consequences after the accident. According to 4M analysis, 58.6% of all accidents were
caused by human factors, 24.0% by environmental factors, 16.0% by mechanical factors,
and 1.5% by managerial factors, respectively. The occurrence frequency by accident type
was the highest in 187 cases (32.2%) for struck by object, 158 cases (27.2%) for
slipping, and 94 cases (16.2%) for being in contact with machinery. Severity is the
highest for others such as diseases etc., in the order of being struck by object, being in
contact with machinery, falling from above slipping, collapsing, bumping, and burning.

Being struck by object, being in contact with machinery, and slipping are high-risk
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groups, falling from above others, bumping, and burning are medium-risk groups based
on the risk assessment using the occurrence frequency and severity of accident. The
obtained results are expected to contribute to the safe operation environment subsidy for
fishing crews on the stow net fishing vessel.

The questionnaire survey was carried out to collect basic data to identify the cause of
the risk that did not appear in the current data provided by the fishermen’s occupational
accidents of NFFC to the onsite specialist, such as a fishing master, chief engineer and
fisher in stow net fishing vessel from June to July 2018. The results are as follows. A
total of 134 cases were surveyed, including 53 cases in Yeosu, 44 cases in Mokpo, 30
cases in Boryeong and 7 cases in Gunsan. Approximately 60% of the respondents on
board the stow net fishing vessel were more than 20 years old, and the boarding
experience was seasoned and suitable for the respondents. In the 4M analysis by safety
accident factor during fishing work, the mechanical factors included 51 cases (25.0%) of
decrepit equipment or poor maintenance and 49 cases (24.0%) of systemic error of
fishing equipment. The environmental factors exhibited 71 cases (33.5%) of poor
communication by mixed manning of foreign fishermen and 63 cases (29.7%) of poor
environment such as heavy weather etc. The human factors showed 78 cases (37.3%) of
personnel’s carelessness and 45 -cases (21.5%) of unskillfulness of operating net and
haulers. The management factors exhibited 59 cases (32.1%) of work practice of poor
safety precautions and 56 cases (30.4%) of inadequacy of education on hazard factor.
The results are expected to contribute to the creation of a safe operating environment
for stow net fishery, such as a fisher boarding a stow net fishing vessel, enabling the
analysis of major causes of working safety accidents by cause.

The adjudication of Korean Maritime Safety Tribunal (KMST) was analyzed to collect
basic data to identify the cause of the risk that did not appear in the current data
provided by the fishermen’s occupational accidents of NFFC in stow net fishing vessel
from 2015 to 2019. The personnel’s carelessness was the most common in 29 out of 33

accidents (87.9%), followed by 25 cases (75.8%) of inadequacy of instructions, 24 cases
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(72.7%) of inadequacy of education on hazard factor, 20 cases (60.6%) of no personal
protection equipment, 18 cases (54.5%) of poor guard, 17 cases (51.5%) of inadequacy
of work method, 16 cases (48.5%) of absence of emergency stop button, 14 cases
(42.4%) of work practice of poor safety precautions that affected more than 40% of all
accidents as accident causes. These causes had a strong influence on each other, and the
ratio of accident causes is high. With this relationship, accidents can be prevented or the
severity of human injury can be reduced if types of accident process can be estimated
with a scenario, and the key points before the accident in the scenario are switched to
safe points.

This study aimed to analyze the economic feasibility of the reduction of working
safety accidents in stow net fishery through the prevention education to fishing crews.
The benefit was evaluated by estimating insurance payment amount that was reduced
through the prevention education. The decreasing rate of working safety accidents was
assumed following the experience in Japan. The cost was assumed as the cost of
textbook development. Results indicated that IRR was estimated to be 71.6% in case of
scenario assuming no additional operating costs, while IRR was 46.9% in case of
scenario assuming  10% additional operating costs. In addition, the result of sensitivity
analysis showed that the economic feasibility would be secured when annual operating

costs increased to 200 million won.

- X -



A A &

1.1. 97 WA

uztes SAN A1zl wet A z=AE AASaL doH, AF=ETt
Al BY, Y, oY, AEY Soll Wt AgE bR AjE o
< AAskT Utk

20189 WEH FTALATTE] AE A2 AWBY, A AABF
_]

—o

i
rlo

gk
off

A Eo] 0.54%21 7h&ol Fd 19.02%, A 1.21%, IF 1.16%, HAA2YH
0.94% o2 Egom ofde A AAHAF A& Ht}h 228 =Y
I8y AR R AT A S-S ARdAS EAR T A GAFG A o A

S FE
FAHE I Y3t 2018 @& V|EOE GLHEEY 4299, AAAEY 300
d¢, T 10001y A AFEEHY 249, AMY 1679, FY 89)o] wiH|
)



A AR7E vFE B opyzt ol tigk A= F=3nh o]l 20154
14 62 sodle] AR B A Gl A WE(HE, AU
AHEFH)ol AHH 2016 1L7LFE AFHUAFE S Fabiol A
ST dste] kA el #I T2 A FES AA
star o, 2018 Yoz A G Y)elv d¥a)ol B A

Folol M gAY ek
WA Uels) AA olglel el Bl WS ot & Yt Nz EAARE
Ao £ B, WL BNS AN o F B )
% of

WA, AR A 5 A 23] AREe RS

2
Ol
=2
r ol
&
2
o2
filo
o
ok
2
s
Y
2
r o
)
2
ok
1o

A&l 19679 4.8%C1 A, 1968 F-E] Al A 3] 2] 7] 2 A & o
wel AAANTAES] D oAAJMIAFHY T FFOE Ao+ LA
WA 71 BAZo]l Fad 201730+ 12%=2 A A3 THMLIT, 2019).

E290l= 19903 FE 2011374 211 87F 19901 T (1990~2000) AFra-A F-&-
12.12%F AF<F AAZE A AAZ ol Fo] ofdAs A% &5 3=
A& o2 2AAE 20008 HH(2001~2011)0E 526% 2 A T2RAHG
(McGuinness et al., 2013).

olo vt} oFAY kA WA Wlel thEt rHeE + A=
A ARE FHE, YA AF - AE A dFe AdE v

A= HH AL 245 AR A S58% AE = e vinde



SEvet AR A4 AT A2, SRR AR A4zt A2s
z9] Aoy 29F T Tdold AbaLEo] 13.02%E AP A&
1.69%ETH ¢ 7.79) #A vEhu, Zafold T e AgTar A A
(o], oJEohH A AAPPFT &t Adolyd Fele A To
rdgdFoletr BRusY tHKim et al., 2014).

AATAFL ZF/H7F wE A, ofFE =R/ "7k &@A 143
i, ool 279 ol oty FAZ aE] Soi7iAl st e A
FAolFolm, o] FFe A7 Wi Aok 11 AR meke] FEo|th
MA(MefE, 7> av)old GoE ofF F ofAE Ede EOE oF
ZAAZE okt ol e AA EEa Horl £ VE JvEle EEH
ARSI sho Qbdwbole} shitt.

(AT e vFAR T FBARE A A ALEEE FAT
(i) ARSI 2EA Ae BEEHde | Seve AEES AT
o}de AFA(Hfholgt By ok 5P 7o FHEER)S
AHESHE Mol FAWH AR ojdo Za thyu] W,
A ool oA ol2e g Wi e A HAgrte
ZFol7F AT

AATAGL 19417] T LB F7 AEF] 22 7l ofg] oAl (A4
ol A =] 1899 A& WK S g ofwle] s-2lutet Asf
Qboll 27|17} TRtk Aol Zba] A FxolA A 2ol HF3 ol
obgrdol e 7t FA3) Fr1eg T Rasktion, 2014). 1 ¥ ok
olde o, oA g o2 M FollA W JNFHR TR o] A
vt Adaie] HEAQL oo 2018d T rE A e
2074, AN EAML 407202 FTEALNESF 659067 5 F 0.9%0

Baaht, AR oF 30%0 Behs Haa Aol e PFolt

O

_—

(%]



2o ool 2RV} WE Seld FAL B FEA 2 1

Gz AAST RS YA A APl e YFOL

itk bl E Aol B kgwolle S8 ol T TS
==l

Aol Aoy, A3 =zdrEoks 1997d A

wot &, 1=,

AT,

A
N
s
o
_V:l‘
i
mL
)
L
e
o
it
e
b
(0]
%
:(I){:t
L
\
X
i
A
=
i_.

A AP ToT AAHY ojude AV FFRYNE oHEL
A7 glerme ojgdAgiels Uehle QAATE ZolT ZAsle] T
AAAR olgow AAFowA AN B ABA P AL £
slelof & Aolth welA shellold U= 2% 24ql F QHHALLL
dete] S84 BT, ol thed 4 Qe WS =Edle] dPAT

Anl5e Al¥E Fart Aot



1.2. @7 Akl

Aol AR Ff AF= iR o] FE AFS)
A717] A& AFA=T, NFRDI (1971)9] =85 54etds $Aos
AFMEFS A AMFA AE, Ko and Kim (1979)] HAs/MEFS $1

2, Jo et al. (1983)9] S 1 HAF7] 918 & JlEF 2F, Han et

£

ol

SERER 2
Z

ftlo

al. (1980)8] H/MEX R AFES o] &3 ZFAF, Han et al. (1981)9]
ANZQ ME 7T, Kim and Ko (1985)= <8-S Qlol
ALgSRe] e BEAE Hadelr] 98 W R 4&¥ WEE
AN N, Lee et al. (1988; 1989a; 1989b)2] o1& A5 7
Ak Amla] =gige] A A E, Kim (1990)9] oo HNAEs i,
Kim et al. (1994)9] A2l 72 b3we] o845 vlal Fo] AUtk

20003 %= o] Foll= 4yo] ofF, £33} ofFFA WE ALAET A (ghost
fishing)# st 2ol tFdol wet ol d = #d3 A5+ Cho et al.
(2010)2] EAF WEI7]e] whE oF H|a, Cho et al. (2011)2] EAF W&
7)o 2 FQ ofF2 o83} &, Lee et al. (2018)2] A+ 4 TAE
&l HE sldel FAEE 947 FHY Foi N4, Kang et al. (2018)9]
o] ApF A Folo] AX| Fo] Bix Ut
SHA, kol ek AT 2= MOF (1997)2] AE€aE 913k Zejekdd
A 70, Park and Lee (1997)8] 89Ew Alw|al QP ojde] M3 X4

19} Jeong et al. (2019)9] -Eluvhel AZEl ofAle] o A

Z 9 o244 wixo] 3 Bur} AT olet L ol
g3t Aole Bt bAoAl sAddtE ol Qb
AT A o] FAAAA] STt

T Lee et al. (2015)2] FHFY3| o] A RAEY Fof EXS 53 23

bAoAl sAskE oA b fldasa HrPE ey

oL
_ﬂ
2
)
o
=
i

t

2 2
r°“

é;
s

o



A4 7H(safety assessment)ZA] AIITHAIQ] A P 2AEGEA A
npg o], oMU EA dAHo7 Fed AA FryYPY 2A, A3
A AF QA0 2X/EAAA, A, HAshet A4dA ADE A= AA
HA @i, FF AFE FAFAKPark et al., 2012).

AF7HA S-yet o]dde] bl tid A7+ Kim and Chang (2006)3%
Song et al. (2005)8] AEZALS} CIHAES 53 ofAd 2AdAA Ay A
SF o, Kim et al. (2014)9] A RGEY Fof £4& T A3l oA
Al A A7 thA, Lee et al. (2015a; 2015b; 2016)3F Choi et al. (2019)2]

A HGRYE Fof 45 T8l Zoll 19 45U B, HIEE, 24

O

o

—.~j_

oJFdHA Alal FAbS] #Z A= tiEE oA sl FFEolUET,
Choi et al. (2006)2 oA S| UAIL Alal FEHE LA N7} 7P =& 7)|H
EdE £017] fJ8l Alazk Mg 7R x Felo] gk a3l A3, Agu
WA ARt A el Jung et al. (2012)2 ME-ARILS] digh YQEA, Kang
et al. (2007)2] oJA s FAtare]| gk EHD A, Kim et al. (2017)S] AdS
4] (fault tree analysis: FTA) 7|'H<S o] &3 o4 sl AL 4, Kim et al.
(2008)2] Aol 71 AREAE|o] the 71AdRRE Kim and Kang (2011)9]
oA AL et 71449 #A, Kim et al. (2013)2] oJA AL Ao
84, Lee and Kim (2003)8] A3ojAe] sfiFAtL A7 ®RE Lee et al
(2013)2] o] d-H|oj X3t FFEAFAL, Park et al. (2014)3} Park et al. (2016)2]
oMo JFHE ALY AAF} A A Fo] AUUTE HEIE AFALEAL
A QoJA Kim et al. (2011)2 =A|3| A7) 7-(International Maritime
Organization: IMO)&] = A&l YFAFALZAFSLE(Code for the Investigation of Marine
Casualties and Incidents: IMO Res. A.849(20), IMO, 1997)2] <1 Q<21 ZAF A&

7]1¥FS 2 Maritime HFACS (Human Factors Analysis and Classification System)



ox



1.3. 479 5F33 74

= 919

404 e

ATollA = S

ted HZ 31d7H2016~2018'3) 9

J]

o 99 BAL 9

Se Ry

Hso] #

7hak it

3

hyx

o
s

ste] olzA<le] 94

o ARE ol §
A7k AYAG HE

—_L
B

=2 HA ol A
(Korean Maritime Safety Tribunal: KMST, ©]

=y
A5

=
K3

tth el A2ME st

ks
]

} KMST=}H

3|

5

A|A]

FSA T

S

A}

]

&
A, A AL AT

o &E, o At

3|

ESNERNTIR

9|

AL ey AdE A

EEE R

Wgolgel =iy P 2

Ql

A272

st

z

ol A

KR
2

B

A

@_

Elpiasy

az

Al .
=

tol KMSTS] Al AAME &

R ENCE
A4ge o)A AGAANN AR 2227} A 2857 35

3]
=

371 ¢

)2

FSA T

J|

aho] A4

A3e wha

el

ol

i

3k, o}

= I

%






A2 FHAD 2Ad T A ARA Bt

21. A &

T
Table 2-13} Zo] AbaL A= A& FS7Fskal vk o] Aals FollA <k
AL S7F FAC gl A oAl s FAtaLel A Ak B mlE
B 6.8%0]1, I HIFTS B 287%F =A YERLAL Itk (KMST,

2019). olAL ofe F79] o4 SPAL TN LAALE wS A

Table 2-1. State of safety accident in marine casualties of total fishing vessel

in Korea from 2014 to 2018

Items 2014 2015 2016 2017 2018 Average
Number of marine casualty 1029 1621 1794 1939 2013 1679.2
Number of safety accident 82 119 113 121 136 114.2
Rate of safety accident (%) 8.0 7.3 6.3 6.2 6.8 6.8
Number of injured person by 715 395 411 523 455 498.8
total marine casualty

Number of injured person by 117 154 139 163 143 143.2
safety accident

Rate ‘of injured person by 165 390 338 312 314 28.7

safety accident (%)
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Table 2-2. The subscriber to fisher’s occupational accident compensation insurance

of the National Federation of Fisheries Cooperatives

Ttems 2016 2017 2018 Accumulated
Coastal stow net 1,130 1,104 1,107 3,341
Offshore stow net 2,021 1,997 2,300 6,318
Total 3,151 3,101 3,407 9,659
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Definition of goals, Systems, Operations

Preparatory step

&

Hazard identification

)

Step 1

Scenario definmtion

Hazard identification

'
= .

: frequency analysis
:

:

C'ause and

analysis

Consequence

Risk summation

Step 2
Risk analysis

frequency

Options te decrease ||

Risk
controlled?

{| Options to nutigate

‘ Step 3
‘\ Risk control options

CO1E EqUENCES

Cost benefit assessment

Step 4
Cost benefit assessment

- —

s

Reporting

I & Step S

Recommendation

for decision making

Fig. 2-1. FSA flowchart for a rational and systematic process for accessing

the risk related to maritime safety and the protection of the

marine environment and for evaluation the costs and benefit for

IMQO’s options for reducing these risk.
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Analysis process

Coding process

Imitial data collection

3

Representation
of original data

Identification and
reconstinction of events

¢
/ Casualty type

and subgrouping

Human factors analysis

Systems, materials and
environmental analysis

Accidental
events with
attributes

Summary of causal
inferactions

N

N N N

Daily operations
/ management

Fig. 2-2. Relation between analysis and database structure in the accident

analysis process using CASMET approach.
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Fig. 2-3. Risk assessment process using ISO 45001.
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Table 2-3. The classification of accident pattern in fisher’s accidents according

to contact with object or facilities of KOSHA code

KOSHA code

Accident pattern

00 Insufficient data

Insufficient data

01 Falls from height

Falls from height,
Falls into water

02 Slips and trips

Slips and trips

03 Bumping

Bumping

04 Struck by object

Struck by object

Items 05 Contact with machinery

Contact with machinery,
Contact with gear

06 Collapsing or trapped collapsing

Collapsing by object
Trapped by collapsing

07 Pressing - vibration

Pressing by object
Vibration by object

08 Abnormal temperature exposure

Burning

09 Others

Others

ot

A2 A=

(machine), $7 % (media), ¢1¥(man), #2]%(management) 8 4=

St 4M BF 71HS ST,
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Table 2-4. Hazard factors by items of 4M

Items Causes of accident

* Difficulty of grasping the work, equipment and machine
Machine * Difficulty of the work and operation of machines
* Poor visibility of signals and sign posts, etc.

* Limitation of work space
Media * Poor working environment such as lighting and noise
¢ Inclement weather, etc.

* Inadequacy of knowledge, experience, and skills

* Inadequacy of sensitivity to danger and of alertness
* Do not wear an personal protection equipment

* Physical problem, psychological problems, etc.

Man

* Inadequacy of instructions, notices, or human signals
e Defective system of cooperation the organization and
among work places
Management * Inadequacy and inappropriateness of the work manual
* Inadequacy of education and training
* Inadequacy of health care
* Inappropriateness of working systems, etc.

A3EAQ] HF=E AL A (DI Zo] AL HlE(Frequency of
damage: F)oll 7% (Severity of damage: S)& H3to] Al4FsA T
Risk = F X< § 1)
hA AL HI=(FE ZF Y FEE Aol HIEE G381, Table 2-59F 2]
AL AR EE F(weekly), € (monthly), ¥(yearly), ZL ©]’(3years, Syears)?}
=

<= W7kste] wEgsiitt
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Table 2-5. The typical classifications by likelihood

Likelihood

Level Probability of accident
over 3years

* Likely to occur often in the fishing operation
The most likely consequence is considered to 0
L >14.3%
have an incident occurrence rate of at least
once per week

* Will occur several times in the fishing

operation

The most likely consequence is considered to >3.3%
have an incident occurrence rate of at least

once per month

* Likely to occur some time in the fishing

operation

The most likely consequence is considered to >0.3%
have an incident occurrence rate of at least

once per year

* Unlikely but possible to occur in the fishing

operation

The most likely consequence is considered to >0.09%
have an incident occurrence rate of at least

once every 3years

* So unlikely, it can be assumed occurrence
may not be experienced
The most likely consequence is considered to >0.05%
have ‘an incident occurrence rate of at least
once every Syears

Very likely

Likely

Feasible

Unlikely

Very
unlikely

-22 -



Table 2-6. The typical classifications by severity of injury

Level

Severity of injury

Degree of
injury

Insurance
payment
(thousand won)

Extreme

Single or multiple fatalities

Severe injury or illness, resulting
in permanent injury / disability or
ill health to one or more persons
Extreme stress and an inability to
perform  work duties in the
foreseeable future

Fatality

>50,000

Major

Major or multiple injuries resulting
in - temporary disability or il
health to one or more persons
Significant lost time injury impact
(10 days or more)

Major stress and an inability to
perform work duties in the
medium to long term

Dangerous near miss or threat

Serious
injury

>10,000

Moderate

Injury or illness requiring medical
or psychological treatment to one
or more people

Lost time injury impact (less than
10 days)

Significant stress and a noticeable
reduction on = ability to perform
regular duties in the immediate
future

Slight
injury

>1,000

Minor

Minor injury, first aid treatment
required. No lasting impact

Minor concern and some reduction
in ability to perform regular work
duties in the short term

Minor
injury

>100

Insignifica
nt

No treatment required

No concern or slight apprehension
isolated to an event / situation and
no impact on regular work duties.

Near miss

>10

- 23 -
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Fig. 2-4. Risk assessment matrix using likelihood and severity.
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23.1. A8 3}
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O

Table 2-7014 AN EPFEARY Abaar= 20161 123904 HAF A
stod 2017'd 9978, 2018 7078S WEIHO] Y T HHARILES 8.74%°130 A,
AP A E A= 20163 8ol A 20173 57, 2018 3HE UERO] AHEES
47.89%0°] S Tt

] S AR S R )

2039, 2018 147HE YERNOS A T GHALELS 920%°]1 A, A

AZEA+= 20163 79HolA 20179 49, 2018 39S UERJO] AIYELS
22.16%0°] AT
Table 2-7. State of working safety accident in stow net fishery
Total
Ttems 2016 2017 2018 @V,
average
.. Coastal 123 99 70 292
Number of victim (A) Offshore 231 203 147 581
Occurrence rate of victim Coastal 10.88 8.97 6.32 8.74
(%)" Offshore 1143 10.17 639  920°
. Coastal 8 5 3 16
Number of fatality (B) Offshore 7 4 3 14
QOccurrence rate of fata]ity Coastal 70.80 45.29 27.10 47.89"
(boo)® Offshore 34.63 20.03 13.04 22.16"
Coastal 1,130 1,104 1,107 3,341
Number of crew on board (C) e o 1 1997 2300 6318

YOccurrence rate of victim= (A4/C) x 100(%),

JOccurrence rate of fatality= (B/C) x 10,000 (%uw).
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Table 2-8. Cause state of working safety accident using 4M

Items Number of accident (%)
Machine 126 (16.0)
Media 189 (24.0)
Man 462 (58.6)
Management 12 (1.5)
Insufficient data 17 ( -)
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Fig. 2-5. Frequency of occurrence by accident pattern and fishing process in the

offshore stow net.
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Fig. 2-6. The severity analysis using the statistic value of insurance payment

with accident pattern in the offshore stow net fishery.
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Table 2-9. Risk level of working safety accident related objects in offshore stow

net fishery
Number Frequency Severity :
Ttems of Rate Avg. payment 1121561(1
accident (%) Level ( x 1,000won) Level

Net 32 0.51 3 14,257 4 12
Rope 140 2.22 3 19,934 4 12
Anchor 28 0.44 3 21,460 4 12
Anchor rope 9 0.14 2 10,586 4 8
Roller, capstan 31 0.49 3 22,720 4 12
Net hauler 36 0.57 3 28,216 4 12
Frozen fish block 16 0.25 2 15,710 4 8
Fish box 28 0.44 3 11,359 4 12
ﬁ‘nc.hovy process 11 0.17 2 13,634 4 8
evice

Slippery deck 42 0.66 3 11,131 4 12
Wave 19 0.30 3 8,659 3 9
Gangway ladder 5 0.08 1 25,968 4 4
Conveyer crane 16 0.25 2 19,709 4 8
Weight ironwork 27 0.43 3 22,386 4 12
Others 61 0.97 3 8,709 3 9
Insufficient data 80 1.27 3 15,832 4 12
Total 581 9.20
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Table 2-10. Injury body state by working safety accident in the offshore stow net

Shoulde

Items Head Face Neck ) Arm Hand Chest
Number 24 24 4 31 24 53 43
I({()Z[)e 3.8 3.8 0.6 49 3.8 24.3 6.7
Items Body  Waist Leg Knee Foot Ins%ﬁ;ient Total
Number 11 40 32 19 105 107 639
Rate 1.7 6.3 8.1 3.0 16.4 16.7 100.0
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Table 2-11. Type of working safety accident and injured body that can be dealt

with by use of personal protective equipment

Safety device

Accident type

Injured body (rate, %)

Safety gloves,
working clothes

Contact with machinery

Hand (24.3), Chest (6.7), Shoulder
(4.9), Arm (3.8), Body (1.7)

Safety boots

Slips and trips, Falls
from height, Bumping

Foot (16.4), Chest (6.7), Waist
(6.3), Shoulder (4.9), Arm (3.8),
Knee (3.0),

Struck by object,

Safety helmet Bumping, Slips and Head (3.8)
trips
Safety belt Falls from height Whole body
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3.2.2. KMST QIHAMG(FRAALAL) AZdA A

SfoFetA Al FAol A 2015358 201937FA] AZAZE bFdo] el s ekatar
ZFo A AHARFGEHAA )R BFE 3379 AAAM HEel tiste] Alx
AJF el s dogl B EA4|, AAA e UehA douv FAHEHE +&

=
AAES A BYEAT AALdR1e] &R/ Table 2-49F o] AtaiQle

x]
71 A& (machine), 74 %)(media), 1% (man), ¥2]Z](management) 842 73t
A% aM 7|HoZ A1 FASEEA .
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A At A o 534,
13402 S,

53 444, e 304

S

A 7o F

AE 7|BEA R tfst A3}+= Table 3-13 2t}

Table 3-1. State of respondents on the questionnaire of risk and working safety

accident in offshore stow net

Items Number of respondent (%)
Male 133 (99.3)
Gender
Female ©.7)
Under 30years (0.0)
30~39years 4.5)
40~49years 12 (9.0)
Age
50~59years 55 (41.0)
60~69years 58 (43.3)
Over 70years 3 (22
Skipper 62 (46.3)
Chief engineer 33 (24.6)
Job class -
Fisher 11 (8.2)
Owner 28 (20.9)
>10years 22 (16.4)
Sea going service 10~19years 34 (25.4)
on stow net 20~29years 21 (15.7)
<30years 57 (42.5)
Disease besides Yes 14 (10.4)
working safety
accident No 120 (89.6)
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Nonresponse
5 (13.9%)

Contact with net
. hauler 16 (44.4%)
Slips on the deck [-
6 (16.7%)

Struck in engine
maintenance work
1 (2.8%)

BWACYYS \\\\\\\

gear 4 (11.1%) Contact with roller
4 (11.1%)

Fig. 3-1. Accident type of person who experienced working safety accident.

- 47 -



3.32. o9&y H A9 84 A4

A=Y HHE AAJANEE =AE Aik= Fig 3-29F 2tk Fig. 32004
AP T LAFL HIEL F - o] o]FofA = Yol T H 45.7%E
el e, o2 FdAAoNAE 08~63%= Hlw 2 A velgch o9
2 Ades A2 F3HY ANRGRIES ol g3t EAS HAE A
Aol BRI oA o 22} Foll 3937(67.6%) 0.2 7HE WIWSEHAl Abaivt

%Agé‘]-% 7/:131]— 5(]?5]' é“’]’E I‘_‘_E /\ gj\giq—

Risk index

Fizh loading

Medinm rigk

Entering port and preparation for fish
loading

Fish processing

Shooting and net hauling

Leaving port and navigation

Fishing process

Preparation for leaving port

Maintenance management with engine

Risk awareness (%o)

Fig. 3-2. Risk awareness of fishing process using a questionnaire.
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Others

Contact with machinery
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Entering port Fish loading

and
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loading

Relative occurrence rate (a) and occurrence place rate (b) of accident with

fishing process using a questionnaire.
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333. 43 F AT ¥

Z1AH 9
71AA &) 3 HEFAL A= Fig 349 2on, F Aln 99l dFe
204710131t} Fig. 3-40A4 UERd A3 o] Anle] =%} AHu] EF 514
(25.0%) AZ7IAIY FZF AT 497(24.0%)°] T8 Aotk 1 &,
o]2 Adule] EFAS viX| 3071(14.7%), AFE wl 113 HAAA FA 294
(14.2%), P18 2 A B A 2670(12.7%) = Al A1 2 =A
HAath AE T o8 43 5 7P 1@ Aol gk A&l Fig. 3-59]
1 olfre A FEAel AUAA st
WoE AXsh] 2ekgt 722 A Ak Al 22 g e ol Aol

7] wEel#al S HEAT.

Absence of
warning
system

Systemic error
26 (12.7%)

Hoay of fishing
S equipments
i T 49 (24.0%)
Unsafety ::.::.::” ::::::
arrangement of’
equipments
30 (14.7%) =
\\
Poor guard of
-' restricted area
19 (9.3%)
Absence of _/ .
emergency Decrepﬁ
stop button e equipment or
29 (14.2% poor
( ” maintenance
51 (25.0%)

Fig. 3-4. Cause in the machine part of working safety accident.
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T T .
Ln}j:xpre.sstvendess Poor environment
Y noise an such as heavy
vibration

weather etc.

24 (11.3%) 63 (29.7%)

Poor
communication by
mixed manning of’

foreign fisher '
71 (33.5%) Unso;;zciew ork
19 (9.0%)

Enormous amount
of rope
12 (5.7%)

b .\Limitation of work

space
23 (10.8%)

Fig. 3-6. Cause in the media part of working safety accident.

4571(21.5%)°] F8 UJo = YRttt 1 ¢
SutER 2e Zd AA 2971(13.9%), HFEAY 2 FHERE Fo2 <%
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Busy brain by
repetitive work
and sleep
insufficiency
28 (13.4%)

Inadequacy of. Personal's
work method carelessness
8 (3.8%) /_78 (37.3%)

Unskillfulness of , =
operating net
haulers
45 (21.5%)

/ : : \No personal

Inadequacylot protection

work operation equipments
29 (13.9%) 21 (10.0%)

Fig. 3-7. Cause in the man part of working safety accident.
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Inadequacy of

: S instructions
Work practice /

7 50

of poor safety 23 (12.5%)
precautions
59 (32.1%)

>

X 29 (15.8%)
Inadequacy of

health care
7 (3.8%)

Unposted _/

warning sign e Inadequacy of
post education on
10 (5.4%) hazard factor

56 (30.4%)

Fig. 3-8. Cause in the management part of working safety accident.
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Table 3-2. State between rate of adjudication and rate of vessel in main fishery

Coastal
composite Qi

Jigging

Trap

Long
line

Purse
seine

Trawl
and
seine

Gillnet

Stow
net

Item

17

10

14

13

12

35

33

adjudication

Number of
Rate of

11.8

3.5 7.0

35 9.7

243 83 9.0

229

adjudication

27,873

16,978

376 5,069 490

13,275 705 526

614

Number of
vessel

423

25.8

20.1 1.1 0.8 0.6 7.7 0.7

0.9

Rate of
vessel

33749 A
o]t} 2018 S=of

ol A

Joll e oF 0.087:12] Aj2 o]
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2 ok 0.0379H9] A)

.
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23 2.354]
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D Gallows, (2 Buoy for expansion device, @ Fishing gear, @ Cargo block, &
Radar, ® Funnel, ) Fishing container space, Gallows, @ Stern capstan, (0
Mooring anchor, @D Buoy for fishing gear, @ Guide roller, @ Anchor rope, @&
Side drum, @ Wheel house, Net hauler, (D Anchor for fishing gear,
Drum type windlass, @9 Anchor slide, @) Guide roller.
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@ Anchor, @ Mooring anchor, (3 Drum type windlass, @ Buoy for fishing
gear, & Work lamp, ® Radar, @) Funnel, Navigation dome, 9 Buoy for
expansion device, 10 Guide roller, @) Stern post, @@ Net hauler, @3 Fishing
gear, (d Fishing container space, (® Net hauler, Side drum, @ Wheel
house, @® Anchor rope.

Fig. 3-9. Fishing equipments arrangement in stow net fishing vessel.
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Launched year

Fig. 3-10. Number of fishing vessel on the serious injury and fatality with

launched year.

ojxol 2 F ot tiEF o%-
GANA Mg ZAPE QTFEAT, SRS BAARE 39 AF Al
ZAE = AbaL fQoE Wgo] AAEER] Eslal, KMSTS A

e

o

0 H
3

o

i)

MlmA FAEAT o2 Au sFe] mEdhe] A
AAA vhh zAze] BE FAo] FAHA gtk Azt dold MA
A3} o2 BT A oYRY Aol AAE 2w B4

- 62 -



A, AAL B, AFEFHY A, AR olF Fo| AAsA 2

- 63 -



3.3.5. KMSTS] A™ AR A9 aM Al 3}e] A

AP AP 33719 4ME At PR1e] AlEF+ Table 3-33 ZTh
AME AlEFE A91S 228717 AEEA D, ZF ARduit e 6.9719] dRlo]
AolA ZF L7l e Q1 AV e AeE Uewth 4 a9l #4
dlo] 8271(36.0%) 2 7H Bk, #E| A aloA 6371(27.6%), 71AA
aloA 5170(22.4%), A L8214 3271(14.0%) =S = YEFSTE oiRk
w2 aclolA bAFH mAAG HRAEA W FERS AAANA G
T ST wol Algte] HA Eton, tiRE of el AAEHA F U=
Aoz o5 Zetetttd #eElF gelo
FAH.

_—

7V 3A d%Fe P Aew

AEF ¥l 71ed A

rO
A0

Fol7b AAALT 337 F 2971(87.9%) O =
7 Be ZAog Jehga, tgo® FAFAH AFo)l gl 257(75.8%),
AP Al sl gk A

(60.6%), A=A 5o ot EF 187(54.5%), FAAZ 2w 174

A WS BE 247(72.7%), NAB ST 7= 207

(51.5%), AL o AFBAZGX A 1671(48.5%), St A43HA &
A& #1401 (424%), =2 AYH} Lo o 3} & 107
(30.3%), o241 BSAF vlx] 107(30.3%), 717124, o4& 1l
971(27.3%), T o] Gl F A T 87U(242%), A= EFoE 2
AT B SHEEA] W2 A A - Sl 2 671(18.2%), AEIH A
B2 AR oJ=2IAY] F23 Aol 47 431(12.1%), H= 5o I
AA f7g Arle] = AgulEee] Zh7 37(9.1%), WHE A 3 d
5 5 A2 A% Y Astel AT 457 Fo= Q% oA A
Vo] zb7h 171(3.0%) 22 UegTh AEFE 9 FelA AH 299
HA 2k Alel AR FA@r), dEA a9le kA B AA®), AF
-

Zhy), 222 A3AZAE vFw)el e o3 A2 yE

rr

Ay
(e

rok



A @it ol AAS A% ZAlA AR @4 AR A3 2ee
AFE 2] MBS APEAB vIRHD g BelF Akv} e

Table 3-3. Cause of working safety accident with 4M factors of adjudication on

KMST
Personal’s No personal ~ Inadequacy ~ Unskillfulness Inadequacy of
carelossness protection of work of operating workqm et}}]m ¥ Fatigue etc. Sub
(@) equipments operation net haulers © ® total
Man (O] © @
Number
of cause 29 (87.9) 20-(60.6) 6 (182) 9 (27.3) 17 (51.5) 1 (3.0) 82
(%)
Dpet FEE Unexpressive
environment Unsorted Limitation Enormous Poor nespfb Sub
such as work space of work amount of communication Hoise az d total
Media Weg;?;y(g) ®) pace (i) rope () ) vibration ()
Number
of cause 390 4 (12.1) 8 (242) 10 (30.3) 6 (182) 1 (3.0) 32
(%)
i Absence of
Systemic Poor guard Eerepit emergency Unsafety Absence of Sub
equipment arrangement of warning
error (m) (n) ©) stop button equipmenis(q) system. (1) total
Machine ()]
Number
of cause 4 (12.1) 18 (54.5) 390 16 (48.5) 10 (30.3) 0 (0.0 51
)
Work
Inadequacy Unposted Inadequacy .
of safety of education Walil’]l]%OSt:? Inadequacy of pre(l;ﬂs;feof Sub
instructions regulations on hazard stg(v)gn health care (w) p(r)ecautior?s] total
Management () ® factor (u) po P x)
Number
of cause 25 (75.8) 0 (0.0) 24 (72.7) 0 (0.0) 0 (0.0) 14 (424) 63
)
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Number of accident

Fig. 3-11. Relationship between causes of working safety accident with 4M
factors of adjudication on KMST. Circle scale account for the
accident rate with 4M factor, bold line indicates strong association

and fine line indicates weak. See Table 3-3 alphabet.
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Au2A AgstEt ABA A 24 = 201595FH 20198744 519 51k
al

A3t 7 AEEO] 54%2 Aesl)] A8(25%) 2o 22817F Fob A9
T AT} T AZSEA dojue ool SlTh
A AR o2 93 ol AHEE
Uehfo] A2are] AW bl wgul s oA o] 220 JpE Ee
S5 B A% FARKAE A AAA bA fFEEEE doR
(33.1%)>5- S 3 (19.9%)>7] 4 (18.7%)> 2 =(17.1%)>2 o1 7 (10.7%)>7] EH0.5%)
o2 AP ASE Uegi, AGIAFgEE WIHstA BAsE hdAL
Fejol dAL g AAE AHEA, o227 Fodle 71Y(33.1%)%
51(29.9%)°] THE HAAol vls] A AP AR JAAFHJ, A A
oy TE T ek AM AR Zaof Aol FE o] FA = A
(26.3%), ZFHIALTH23.2%), FELTH(17.1%) 2 QAFHAY. FLALE g2
AAA EAe BA AT 719(51.5%), Do (El w)(27.3%), T
(182%)2.2 Yeld d Ao g HERA Aol 2ol7t AAJAT
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HATE At A A LoA AAA AIeE @ AF424%), TEF T
(15.2%), FH&A(152%) «o 2 e} 12 ZAF Aot tha t24 vE
AR 77 A 2o A& AATL o] Ro|AE e 3] M
NPT AL IAEATE AAA A dERG EolA Eofl wWeo] @ A2
oA Hlzme wou Azbde] vl A Yehd Az AT F I
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H|F& AA]
alloMe 25 JiRlY FFo® desed AdA 240dMs JiEET
N E w2 BlFe ARSI, B4 2Ll dEXAN s =<l
TTo g Qg YAakaT Bl 7P A UEAIRE AAA Bl A=
=< A9 2 &3 2= YER, ZAE aRldA e dExA A=
o] =5 gu] 233 of27|Ale] 722 Aeelslon, AEA EAelM=
T A A FAE 2 dRleE Jehgth #E A QA<

AezAt A oA B3 AP gl i AR as Foglon,
Mol A= 2t AF ol A= A/ d=el et A w5
FHog Ueyt AF AbdAs AAAQ] AL ool ik Hsfjolx

rl

rl

rl

NAMZ 7o) AAuith ZHEshs 4M Y9SB4 AdE B, AR
AL ARIE R Ad AAE JEA L At BAS L W 9= JER
Mele] BFo)7b AAALI 3374 F 297(87.9%) 0.2 YER} 7HA wokt

So7 YA Aol g 257(75.8%), AP LA/ 4ol thak AHd wS

= 247(72.7%), MARZT v]2HE 207(60.6%), A=A 52 Wwat) &5
1871(54.5%), F-AA3 ZAWH 1774(51.5%), AEE ul AFAHAFA HA)
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1671(48.5%), HH S A8 e oAAHYZY B3 1470(42.4%)°] A AL

40% ©l’Fel A A Ao g2A FEFE X YA AZ FstA FFS

AT s AR AAE2 A1 FF0(a), Al fle(s), B
A

<ol AJARZ T v2g(b), F-2A7E

ki
o
¢

Table 3-4. Comparison of very important 4M causes sort by questionnaire

survey and adjudication

Man Media Machine Management

Poor Work practice of

Decrepit equipment

. communication by poor safety
Question b . : or poor -
. Person’s mixed manning of ) precaution and
naire ' maintenance and :
surve carelessness foreign fisher and svsternic efar of inadequate
Y Poor natural b 2 education on hazard
. fishing equipment
environment factor
Person’s ; . Poor guard of Absence of work
P High tensioned . guidelines and
Adjudica  carelessness and no . restricted area and ¢
h . rope line and inadequate
tion personal protection absence of )
. much net education on hazard
equipment emergency stop factor
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Pre-occurrence phase Post-occurrence phase

I
| Event 1 |I:(>| Event 2 |I:(>| Event 3 ||:;>| Accident |I:(>| Event n-1 |I:(>| Event n |

Specific Unsafe Immediate Unsafe
condition condition cause condition
I J
Contributing Contributing
factor factor
J
Underlying
factor

Fig. 4-1. Diagram of sequentially timed events plotting analysis.
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Specific Unsafe condition Immediate cause  Accident Unsafe Result
condition condition
- Work practice of poor
safety precaution - Person’s carelessness
- Inadequate education - Poor communication
on hazard factor by mixed manning
- Poor communication of foreign fisher
by mixed manning of - No personal
foreign fisher protection equipment
- systemic error of
fishing equipment
-Absence of work £ oquip
guidelines
- Decrepit equipment or - No personal
poor maintenance protection equipment
- High tensioned rope
line and much net
Work W - No personal
- Poor natural |- WOIK practice of poor protection equipment
environment SaféfgapreCaution - Person’s carelessness
- No personal .
protection = Serious
equipment harm
- Not defined

- High tensioned
rope line and
much net

- Systemic error
of fishing
equipment

No personal protection|
equipment

Work practice of poor
safety precaution

Poor guard of
restricted area
Systemic error of
fishing equipment
Absence of emergency|
stop

- Person’s carelessness
- No personal
protection equipment

Poor guard of
restricted area

- Absence of emergency
stop

Work practice of poor

- High tensioned rope
line and much net
- Person’s carelessness

safety precaution

Fig. 4-2. Diagram of sequentially timed events plotting analysis of stow net

occupational accident on major causes.
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2 Ay AAAL AluEle By

= Aol #Ed 4aM Q1S tier A= Table 4-13 2T} Table 4-1
A 1A gRloZ= ARl HF(a), MARTT H2E(b), FAHS 2
W), 7117 8R1o2E AFY w 15 AAFA FA(p), ] adowE
g8 AR FAs), AFJA/EFe gk A & FFu) 59 9l
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ol 1oz Yehdst 24 FAdl wEl #d dlel] Aozt AT FFA

MABRS T v 2ol 100%=2 UERSI, 4 HAo A= n, po} 22 7|AA
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Table 4-1. State number of 4M cause with working safety accident related line

Cause a b c d e f g h i j k 1

Number 5 5 1 3 4 0 0 2 4 3 1 0

Shooting
%  100.0 1000 200 60.0 8.0 00 00 400 80.0 60.0 200 0.0

Number 13 8 3 4 7 1 1 0 2 6 3 0

Hauling
% 81.3 500 188 250 438 63 63 00 125 375 188 0.0

Cause m n 0 p q r s t u v w X

Number 0 0 0 0 2 0 4 0 5 0 0 2

Shooting
% 00 00 00 00 400 00 8. 00 1000 0.0 00 400

Number 3 10 2 9 4 0 13 0 12 0 0 8

Hauling
% 188 625 125 563 250 00 813 00 750 00 00 500

a: Personal’s carelessness, b: No personal protection equipments, c: Inadequacy of work
operation, d: Unskillfulness of operating net haulers, e: Inadequacy of work method, f:
Fatigue etc., g: Poor environment such as Heavy weather, h: Unsorted work space, i
Limitation of work space, j: Enormous amount of rope, k: Poor communication, I:
Unexpressiveness by noise and vibration, m: Systemic error, n: Poor guard, o: Decrepit
equipment, p: Absence of emergency stop button, q: Unsafety arrangement of
equipments, r: Absence of warning system, s: Inadequacy of instructions, t: Unposted

safety regulations, u: Inadequacy of education on hazard factor, v: Unposted warning
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sign post, w: Inadequacy of health care, x: Work practice of poor safety precautions.
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Table 4-2. State number of 4M cause with working safety accident related

hauler

Cause

9

Shootin Number

0.0 222 0.0

0.0 00 0.0

11.1

100.0 22.2 222 333 66.7

%

7

Number

14.3

0.0 28.6 143 28.6

0.0

0.0

143 28.6 57.1

100.0 28.6

%

Hauling

Cause

0

Shootin Number

0.0 66.7

0.0 100.0 0.0 88.9 0.0

0.0 889 0.0 100.0 11.1

%

0

Number

Hauling

0.0 28.6

00 714 0.0 100.0 429 0.0 714 00 714 0.0

%

See Table 4-1 alphabet.
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Table 5-1. Average number of accident and amount of insurance per case in the

stow net fishery from 2016 to 2018

Items Number of accident Insurance

(Cases) (Won/case)
Struck by object 59 17,175,467
Slips and trips 51 12,752,375
Trapped with object 30 19,053,689
Bumping 18 9,142,702
Falling beneath object 7 13,522,235
Falls from height 6 13,540,588
Falls into water 3 25,139,389
Burning 3 1,940,325
Others 8 19,971,415
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Aold oy Fok AkaL A7t AoxF LA EA 718A12(2013-2017) ++H
a3 Ao 2 YERGTHMLIT, 2019). |23 A3=

=
ARIL ZHAE 2 ALY A3, A Akl EA S-S 2.29%°] A

Table 5-2. Predicted number of accident per year for 10 years

Items 0 1 2 Y 5 6/ "=l 8 9 10
Struck by object 59 58 57 56 55 54 53 52 51 50 49
Slips and trips 51 50 49 48 47 46 45 44 43 42 41
Trapped with object 30 29 28 27 26 25 24 23 22 21 21
Bumping 18 18 18 18 18 18 18 18 18 18 18
Falling beneath object 7 7 7 7 7 7 7 7 7 7 7
Falls from height 6 6 6 6 6 6 6 6 6 6 6
Falls into water 3 3 3 3 3 3 3 3 3 3 3
Burning 3 3 3 3 3 3 3 3 3 3 3
Others 8 8 8 8 8 8 8 8 8 8 8
Total 185 181 177 173 169 165 161 157 153 158 156
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Table 5-3. Predicted benefit per year for 10 years

(Unit: 1,000Won)

Items 1 /i 3 4 J 6 7 8 9 10

Struck by object 0 17,175 34,351 51,526 68,702 85,877 103,053 120,228 137,404 154,579 171,755
Slips and trips 0 12,752 25,505 38,257 51,009 63,762 76,514 89,267 102,019 114,771 127,524
Trapped with object 0 19,054 38,107 57,161 76,215 95268 114,322 133,376 152,430 171,483 171,483
Bumping 0 0 0 0 0 0 0 0 0 0 0
Falling beneath object 0 0 0 0 0 0 0 0 0 0 0
Falls from height 0 0 0 0 0 0 0 0 0 0 0
Falls into water 0 0 0 0 0 0 0 0 0 0 0
Burning 0 0 0 0 0 0 0 0 0 0 0
Others 0 0 0 0 0 0 0 0 0 0 0
Total 0 48,982 97,963 146,945 195,926 244,908 293,889 342871 391,852 440,834 470,762
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Table 5-4. Costs for making training materials

Cost (1,000Won)

Items

120,000
30,000
150,000

Research and development for guidance

Making of training materials
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Table 5-5. Result of economic analysis for scenario 1

Net present value (Won)  Internal rate of return (%) Benefit cost ratio

1,708,749,348 71.6 7.32
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Table 5-6. Result of economic analysis for scenario 2

Net present value (Won)  Internal rate of return (%) Benefit cost ratio

1,233,986,258 46.9 2.66
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